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0RUH�WKDQ�DQ\�RWKHU�$UDE�RU�0XVOLP�VWDWH��6\ULD�LV�QRWDEOH�IRU��DW� OHDVW�
XS� WR�QRZ��D�GHDUWK�RI�QXFOHDU�FDSDELOLWLHV��ZKLFK�UDGLFDOO\�QHFHVVLWDWHV�� LQ�
6\ULD¶V� YLHZ�� WKDW� LW� FRPSHQVDWH� ZLWK� WKH� GHYHORSPHQW� RI� FKHPLFDO� DQG�
ELRORJLFDO�ZHDSRQV�DV�D�VRXUFH�RI�PLQLPDO��XQFRQYHQWLRQDO�VWUDWHJLF�PLOLWDU\�
EDODQFH�RI�SRZHU�ZLWK�,VUDHO��,W�LV�FOHDU��KRZHYHU��HYHQ�ZLWKRXW�FRQQHFWLRQ�WR�
,VUDHO��WKDW�WKH�SURFHVVHV�RI�XQFRQYHQWLRQDO�DUPDPHQW�LQ�WKH�$UDE�VWDWHV�DQG�
,UDQ� VSXU� 6\ULD� RQ�� OHVW� LW� ODJ� EHKLQG� LQ� WKLV� GRPDLQ�� 7XUNH\� DV�ZHOO�� DV� D�
QHLJKERULQJ�UHJLRQDO�SRZHU� WKDW� LV� LGHQWLILHG�DV�DQ�DOO\�RI�,VUDHO��PDNHV�DQ�
LQGLUHFW�FRQWULEXWLRQ�LQ�WKLV�UHJDUG��

6\ULD¶V�MRXUQH\�GRZQ�WKH�ELRFKHPLFDO�SDWK�EHJDQ�LQ�WKH�SHULRG�SUHFHGLQJ�
WKH�<RP�.LSSXU�:DU��DV�LW�HTXLSSHG�LWVHOI�ZLWK�FKHPLFDO�ZHDSRQV�WKDW�LW�KDG�
UHFHLYHG�IURP�(J\SW��DQG�LQFUHDVHG�LQ�VWDJHV�LQ�WKH�ZDNH�RI�UHJLRQDO�HYHQWV��
WKH�,VUDHOL�(J\SWLDQ�SHDFH�WUHDW\��WKH�/HEDQRQ�:DU��WKH�UHYHODWLRQ�RI�,VUDHO¶V�
QXFOHDU�FDSDFLW\�� WKH� UHYHODWLRQ�RI� ,UDT¶V�ELRFKHPLFDO�FDSDFLW\��DQG�6\ULD¶V�
VWUDWHJLF� DOOLDQFH� ZLWK� ,UDQ�� :LWK� WKH� EHJLQQLQJ� RI� WKH� HURVLRQ� RI� ,UDT¶V�
FKHPLFDO�SRZHU�DW�WKH�WLPH�RI�WKH�*XOI�:DU��6\ULD�EHJDQ�WR�DFTXLUH�WKH�VWDWXV�
RI� WKH� FRXQWU\� ZLWK� WKH� PRVW� DGYDQFHG� RIIHQVLYH� FKHPLFDO� FDSDFLW\�
�TXDQWLWDWLYH�DQG�TXDOLWDWLYH��DPRQJ�WKH�$UDE�VWDWHV��DQG�DOVR�LQ�FRPSDULVRQ�
WR�,UDQ�� ,Q� WHUPV�RI�TXDOLW\��6\ULD�KDG�DOUHDG\�EHHQ�FKDUDFWHUL]HG�DV�VXFK�D�
VWDWH� LQ�WKH�SUHYLRXV�GHFDGH�HYHQ�LQ�FRPSDULVRQ�ZLWK�,UDT��ZKLFK�XS�WR�WKH�
*XOI�:DU�KDG�WKH�PRVW�LPSUHVVLYH�DUVHQDO�RI�FKHPLFDO�ZHDSRQV��7KHUH�LV�QR�
GRXEW� WKDW� ,UDT¶V� SRZHU� LQ� WKLV� UHJDUG�� WRJHWKHU� ZLWK� WKH� SHUFHSWLRQ� RI�
VWUDWHJLF� UHTXLUHPHQWV�YLV�j�YLV� ,VUDHO��ZHUH� DPRQJ� WKH� IDFWRUV� WKDW� VSXUUHG�
6\ULD¶V� EXLOGXS� LQ� WKH� FKHPLFDO�ELRORJLFDO� DUHD�� ,W� UHJDUGV� WKLV� FDSDELOLW\��
FRPELQHG� ZLWK� LWV� EDOOLVWLF� FDSDFLW\�� DV� D� SDUDPRXQW� FRPSRQHQW� RI� WKH�
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WRWDOLW\� RI� LWV� VWUDWHJLF�PLOLWDU\� SRZHU�� DQG� SHUVLVWHQWO\� FRQWLQXHV� WR� LQYHVW�
JUHDW�HIIRUW�LQ�LW���

7KH�DFFHOHUDWHG�SDFH�RI�6\ULD¶V�EXLOGXS�LQ�WKH�DUHD�RI�FKHPLFDO�ZHDSRQV�
LQ� UHFHQW�\HDUV�KDV�HQDEOHG� LW� LQ� WKLV� UHVSHFW� WR�VXUSDVV�(J\SW��ZKLFK�XS� WR�
ILIWHHQ�\HDUV�DJR�KDG�WKH�ODUJHVW�FKHPLFDO�RIIHQVLYH�FDSDFLW\�RI�DOO�WKH�$UDE�
VWDWHV��DQG�WKLV�GHVSLWH�WKH�IDFW�WKDW�WKH�PHGLD�SXEOLFLW\�VXUURXQGLQJ�6\ULD¶V�
RIIHQVLYH�FKHPLFDO�FDSDELOLW\�KDV�EHHQ��DQG� UHPDLQV�TXLWH�VFDQW�±�DQG�DOVR�
PLVOHDGLQJ�LQ�WKLV�VHQVH�±�FRPSDUHG�WR�RWKHU�$UDE�VWDWHV��DQG�,UDQ�DV�ZHOO��
ZKLFK�KDUERU�FKHPLFDO�ZHDSRQV��,Q�DGGLWLRQ�WR�EXLOGLQJ�D�FKHPLFDO�DUVHQDO��
6\ULD� KDV� HPEDUNHG� RQ� DUPDPHQW� ZLWK� ELRORJLFDO� ZHDSRQV�� ZKLFK� KDYH�
PXFK�JUHDWHU�VWUDWHJLF�YDOXH�DV�ZHDSRQV�RI�PDVV�GHVWUXFWLRQ��

7KH�VXUYH\�WR�IROORZ��WKHQ��ZLOO�FRQVLGHU�SURFHVVHV�WKDW�KDYH�RFFXUUHG�LQ�
6\ULD�RYHU� WKH�SDVW� WZHQW\�ILYH�\HDUV�±�VSHFLILFDOO\�� WKH�GHYHORSPHQW�RI� LWV�
VWUDWHJLF�FRQFHSW�RI�FKHPLFDO�DQG�ELRORJLFDO�ZHDSRQV��DQG�LWV�DFTXLVLWLRQ�RI�
VXFK� ZHDSRQV�� ILUVW� IURP� (J\SW� DQG� ODWHU�� GRPHVWLFDOO\�� ,� VKDOO� H[DPLQH�
6\ULD¶V� FDSDFLW\� IRU� LQGHSHQGHQW� SURGXFWLRQ� RI� FKHPLFDO� DQG� ELRORJLFDO�
ZHDSRQV� DV�ZHOO� DV� V\VWHPV� IRU� WKHLU� GHOLYHU\�� WKH� H[WHUQDO� DLG� WKDW� LW� KDV�
UHFHLYHG� IRU� WKLV� SXUSRVH� �PDLQO\� IURP� :HVWHUQ� (XURSH�� ,QGLD�� 5XVVLD��
&KLQD�� DQG�1RUWK�.RUHD��� DQG� WKH� FORVH�� RXWVWDQGLQJ� VWUDWHJLF� FRRSHUDWLRQ�
WKDW�LW�PDLQWDLQV�ZLWK�,UDQ��

�
7KH�&RQFHSWXDO�2XWOLQH�

7KH�LQFLSLHQFLHV�RI�WKH�6\ULDQ�FRQFHSW�UHJDUGLQJ�XQFRQYHQWLRQDO�ZHDSRQV�
ZHUH� DOUHDG\� HYLGHQW� LQ� WKH� SURFHVV� RI� 6\ULD¶V� VWUDWHJLF� SUHSDUDWLRQV�
�WRJHWKHU�ZLWK�(J\SW��IRU�WKH�<RP�.LSSXU�:DU��LQ�WKH�IUDPHZRUN�RI�ZKLFK�
(J\SW� WUDQVIHUUHG� FKHPLFDO� ZHDSRQV� WR� 6\ULD�� 7KLV� ZDV� XQGRXEWHGO\� D�
UDGLFDO� VWHS��ZKLFK�ZDV� WDNHQ�DV�DQ�HVVHQWLDO� FRPSRQHQW�RI� WKH� WZR�VWDWHV¶�
MRLQW� VWUDWHJLF� SUHSDUDWLRQV� IRU� WKLV� VXUSULVH� ZDU�� DQG� UHIOHFWHG� D� FRPSOHWH�
DQG�PRVW�SURIRXQG�DJUHHPHQW�WKDW�$VVDG�DQG�6DGDW�DUULYHG�DW�RQ�WKLV�PDWWHU��
7KXV�� 6\ULD� IRU� WKH� ILUVW� WLPH� DFTXLUHG� IRU� LWVHOI� D� FKHPLFDO� RIIHQVLYH�
FDSDFLW\��ZKLFK�ZDV�EDVHG�RQ�D�QRQ�SHUVLVWHQW��OHWKDO�FKHPLFDO�ZDUIDUH�DJHQW�
�VDULQ�� DQG� RQ� D� SHUVLVWHQW� DJHQW� �PXVWDUG��� 7KH� PXQLWLRQV� WKDW� FRQWDLQHG�
WKHVH�ZDU�JDVHV��QDPHO\��DUWLOOHU\�VKHOOV�DQG�DHULDO�ERPEV��HQDEOHG�WKHLU�XVH�
IRU� ERWK� WDFWLFDO� DQG� VWUDWHJLF� SXUSRVHV�� 7KLV� ZDV� WKH� ILUVW� FDVH� LQ� ZKLFK�
FKHPLFDO�ZHDSRQV�ZHUH�WUDQVIHUUHG�IURP�DQ�$UDE�VWDWH�WR�LWV�SDUWQHU��
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7KH� SXUSRVH� RI� 6\ULD¶V� HTXLSSLQJ� LWVHOI� ZLWK� FKHPLFDO� ZHDSRQV� DV� D�
SUHOLPLQDU\�PHDVXUH��DQG�SHUKDSV�� LQ� LWV�YLHZ��DV�D�QHFHVVDU\�FRQGLWLRQ�IRU�
WKH�<RP�.LSSXU�:DU��DQG�WKH�TXHVWLRQ�RI�WR�ZKDW�H[WHQW�LW�ZDV�SUHSDUHG�WR�
XVH� WKHP� GHSHQGLQJ� RQ� KRZ� WKH�ZDU� GHYHORSHG�� DUH� QRW� VXIILFLHQWO\� FOHDU��
2QH� PD\� UHDVRQDEO\� DVVXPH� WKDW� LQ� WKH� FRXUVH� RI� WKH� ZDU� WKH� FKHPLFDO�
ZHDSRQV�ZHUH�LQ�FRQVWDQW�RSHUDWLRQDO�UHDGLQHVV��EXW� WKDW�XVH�ZDV�QRW�PDGH�
RI� WKHP� EHFDXVH�� DSSDUHQWO\�� 6\ULD� GLG� QRW� IDOO� LQWR� VHYHUH� GLVWUHVV� WR� DQ�
H[WHQW�WKDW�ZRXOG�KDYH�MXVWLILHG�WKLV�LQ�LWV�YLHZ��,QGHHG��WKHVH�ZHDSRQV�ZHUH�
QRW�XVHG�HYHQ�IRU� WKH�SXUSRVH�RI�DFKLHYLQJ� WKH� LQLWLDO�YLWDO�REMHFWLYH�RI� WKH�
6\ULDQ�IRUFHV�±�WKH�FRQTXHVW�RI�WKH�*RODQ�+HLJKWV��6XEVHTXHQW�WR�WKH�<RP�
.LSSXU�:DU��LQ�ZKLFK��LQ�IDFW��WKH�6\ULDQ�DUP\�VXIIHUHG�D�IDLOXUH�GHVSLWH�LWV�
RYHUZKHOPLQJ� LQLWLDO� DGYDQWDJH�� DQG� D� UHDO� WKUHDW� RQ� 'DPDVFXV� HYHQ�
HPHUJHG��WKH�6\ULDQ�SUHVLGHQW¶V�FRQFHSW�WKDW�6\ULD�PXVW�FUHDWH�DQG�PDLQWDLQ�
LWV� RZQ� VWUDWHJLF� SRZHU� FU\VWDOOL]HG�� DW� WKH� VDPH� WLPH�� LW� ZDV� FRPSOHWHO\�
FOHDU� WKDW� 6\ULD� ZDV� QRW�� LQ� WKH� IRUHVHHDEOH� IXWXUH�� FDSDEOH� RI� IRUPLQJ� D�
WHFKQRORJLFDO� LQIUDVWUXFWXUH� WKDW� ZRXOG� HQDEOH� WKH� GHYHORSPHQW� RI� QXFOHDU�
ZHDSRQV��

7KLV�� WRJHWKHU� ZLWK� JURZLQJ� DZDUHQHVV� RI� WKH� YDOXH� RI� FKHPLFDO� DQG�
ELRORJLFDO�ZHDSRQV��OHG�$VVDG�WR�IRUPXODWH�WKH�DSSURDFK�WKDW�EHFDPH�NQRZQ�
DV�WKH�³VWUDWHJLF�SDULW\�FRQFHSW´��YLV�j�YLV�,VUDHO���7KLV�FRQFHSW��ZKRVH�PDLQ�
DLP�ZDV� WR� HQVXUH� D� EDODQFHG� GHIHQVLYH� DQG� RIIHQVLYH� FDSDELOLW\� YLV�j�YLV�
,VUDHO��ERWK�IURP�D�GHWHUUHQW�VWUDWHJLF�DQG�D�PLOLWDU\�RSHUDWLRQDO�VWDQGSRLQW��
FRQIHUUHG��DQG�FRQWLQXHV�WR�FRQIHU��FHQWUDO�LPSRUWDQFH�RQ�WKH�PDLQWHQDQFH�RI�
FKHPLFDO�DQG�ELRORJLFDO�ZHDSRQV�LQ�6\ULDQ�KDQGV��7KXV��DIWHU� WKH�FKHPLFDO�
ZHDSRQV�LW�KDG�UHFHLYHG�IURP�(J\SW�KDG�EHFRPH�REVROHVFHQW��6\ULD�GHYRWHG�
RQJRLQJ�HIIRUW�WR�WKLV�HQWHUSULVH��LQ�WZR�PDLQ�DUHDV�RI�VHOI�DUPDPHQW�±�DHULDO�
ERPEV� DQG� PLVVLOHV� ZDUKHDGV� WKDW� FRQWDLQ� QHUYH� DJHQWV�� DV� ZHOO� DV��
PRUHRYHU��LQ�WKH�ILHOG�RI�ELRORJLFDO�ZHDSRQV���

7KLV� SURFHVV� ZDV� DOUHDG\� UHIOHFWHG� LQ� WKH� SDJHV� RI� $O�0DJOD� (O�
$VNDUL\D��WKH�6\ULDQ�PLOLWDU\�PDJD]LQH��RQ�2FWREHU����������LQ�DQ�DUWLFOH�E\�
$PLQ�HO�1DIRUL��WKH�UHWLUHG�6\ULDQ�'HSXW\�&KLHI�RI�6WDII��WKDW�DWWHVWHG�WR�WKH�
H[LVWHQFH�RI�FKHPLFDO�DQG�EDFWHULRORJLFDO�ZHDSRQV�LQ�6\ULD¶V�SRVVHVVLRQ��2Q�
$XJXVW���������� WKH�KHDG�RI� WKH�XQFRQYHQWLRQDO�ZDUIDUH�GHSDUWPHQW�RI� WKH�
6\ULDQ�DUP\�VWUHVVHG��LQ�D�QHZVSDSHU�LQWHUYLHZ�LQ�$O�6KD¶DE��WKDW�WKH�6\ULDQ�
DUP\� UHFRJQL]HG� WKH� LPSRUWDQFH� RI� XQFRQYHQWLRQDO� ZHDSRQV�� DQG� ZDV�
SUHSDULQJ�LWVHOI�IRU�WKLV�W\SH�RI�ZDUIDUH��
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$IWHU�LW�KDG�EHHQ�SXEOLFO\�UHYHDOHG�LQ�-DQH¶V�'HIHQFH�:HHNO\�WKDW�6\ULD�
SRVVHVVHG� FKHPLFDO� ZHDSRQV� �6HSWHPEHU� ���� ������� WKH� UHWLUHG� 6\ULDQ�
FRORQHO� %DVVDP� D�6KKHLWD� SXEOLVKHG� DQ� DUWLFOH� RQ� -DXDU\� ��� ����� LQ� HO�
.DEDV�� ZKLFK� KH� FRQILUPHG� WKDW� 6\ULD� LQGHHG� SRVVHVVHG� VXFK� ZHDSRQV��
7KHUH� DSSHDUHG�� ODWHU� LQ� WKH� DUWLFOH�� FOHDU� DOOXVLRQV� WR� WKH� H[LVWHQFH� RI�
XQFRQYHQWLRQDO�ZHDSRQV�LQ�6\ULD¶V�SRVVHVVLRQ��

3XEOLF�UHIOHFWLRQV�RI�WKH�HYROYLQJ�6\ULDQ�FRQFHSW�LQFUHDVHG��JUDGXDOO\��,Q�
-DQXDU\�������3UHVLGHQW�$VVDG� LQGLFDWHG�� LQ� DQ� LQWHUYLHZ�ZLWK� WKH�.XZDLWL�
QHZVSDSHU�HO�.DEDV��WKDW�6\ULD�ZDV�VHHNLQJ�D�WHFKQLFDO�VROXWLRQ�WKDW�ZRXOG�
FRQVWLWXWH�D�GLUHFW�FRXQWHUZHLJKW�WR�,VUDHO¶V�QXFOHDU�ZHDSRQV��$�IHZ�PRQWKV�
ODWHU��LQ�0D\�������5DGLR�'DPDVFXV�HPSKDVL]HG�WKDW�6\ULD�KDG�DQ�DQVZHU�WR�
WKH�,VUDHOL�QXFOHDU�WKUHDW��SRVVLEO\�RI�HYHQ�JUHDWHU�SRZHU��$�\HDU�ODWHU��RQ�WKH�
��UG� DQQLYHUVDU\� RI� WKH� HVWDEOLVKPHQW� RI� WKH� 6\ULDQ� DUP\�� 6\ULDQ� &KLHI� RI�
6WDII�0DUVKDO�6KLKDEL�QRWHG�WKDW�6\ULD�ZDV�VDWLVILHG�ZLWK�LWV�DFKLHYHPHQWV�LQ�
WKH� DUHD� RI� VWUDWHJLF� SDULW\�� DQG� WKDW� 6\ULD� SRVVHVVHG� GHWHUUHQW� ZHDSRQV�
DJDLQVW� ,VUDHO¶V� H[WUHPHO\� OHWKDO�ZHDSRQV��7KHVH� VWDWHPHQWV� XQGHUOLQHG� WKH�
H[LVWHQFH� RI� FKHPLFDO� ZHDSRQV� LQ� 6\ULD� DQG� LQFOXGHG� DQ� DOOXVLRQ� WR� WKH�
ELRORJLFDO�ZHDSRQV�WKDW�ZHUH�DOUHDG\�LQ�6\ULD¶V�SRVVHVVLRQ�RU�LQ�WKH�SURFHVV�
RI� GHYHORSPHQW�� LPSO\LQJ� WKDW� WKH� 6\ULDQV� UHJDUGHG� ELRORJLFDO�ZHDSRQV� DV�
H[FHHGLQJ�HYHQ�QXFOHDU�ZHDSRQV�LQ�WKHLU�VLJQLILFDQFH��

,Q�HO�.DEDV�DGGLWLRQDO� UHSRUWV�ZHUH�SXEOLVKHG� WKDW�ZHUH�FRQVLVWHQW�ZLWK�
$VVDG¶V� DQG� 6KLKDEL¶V� DOOXVLRQV�� LQ� ZKLFK� LW� ZDV� VWDWHG� WKDW� 6\ULD� ZDV�
HQWLWOHG�WR�XVH�YDULRXV�NLQGV�RI�XQFRQYHQWLRQDO�ZHDSRQV��LQFOXGLQJ�NLQGV�WKDW�
JR�EH\RQG�FKHPLFDO�ZHDSRQV��

%\�QRZ�� LQ�DQ\�FDVH��$VVDG¶V�DSSURDFK�RI�SXEOLFO\�DVFULELQJ�OHJLWLPDF\�
WR�6\ULD¶V� SRVVHVVLRQ� RI� FKHPLFDO�ZHDSRQV� KDG� DOUHDG\� FU\VWDOOL]HG�� ,Q� KLV�
FRQYHUVDWLRQ� ZLWK� 6HQDWRU� 0F&DLQ� LQ� -DQXDU\� ������ $VVDG� DVVHUWHG� WKDW�
6\ULD¶V�GHYHORSPHQW�RI�FKHPLFDO�ZHDSRQV�ZDV�D�UHDVRQDEOH�FRXUVH�RI�DFWLRQ��
)RU� KLV� SDUW�� 6\ULDQ� )RUHLJQ� 0LQLVWHU� )DURXN� D�6KDUD�� ZKR� ZDV� $VVDG¶V�
UHSUHVHQWDWLYH�DW�WKH�&RQIHUHQFH�RQ�&KHPLFDO�'LVDUPDPHQW�LQ�3DULV��DOOXGHG�
DW�WKH�VDPH�WLPH�WR�WKH�DSSURSULDWHQHVV�RI�WKLV�FRXUVH�RI�DFWLRQ�IURP�6\ULD¶V�
VWDQGSRLQW��,Q�DQ�LQWHUYLHZ�ZLWK�/H�0RQGH��D�6KDUD�VDLG�6\ULD�ZDV�SUHSDUHG�
WR� FRPPLW� LWVHOI� WR� WKH� HOLPLQDWLRQ� RI� DOO� W\SHV� RI� ZHDSRQV� RI� PDVV�
GHVWUXFWLRQ�VR�ORQJ�DV�,VUDHO�DOVR�FRPPLWWHG�LWVHOI�WR�WKLV��+HQFH��WKH�SULPDU\�
SXUSRVH� RI� GHYHORSLQJ� FKHPLFDO�ZHDSRQV�ZDV� GHWHUUHQFH� DJDLQVW� ,VUDHO�� WR�
ZKLFK� DQ� XQFRQYHQWLRQDO� FDSDFLW\� ZDV� DWWULEXWHG�� ,QGHHG�� DW� WKH� 3DULV�
FRQIHUHQFH� D�6KDUD� VWUHVVHG� WKDW� WRJHWKHU�ZLWK� WKH� HOLPLQDWLRQ� RI� FKHPLFDO�
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ZHDSRQV�� WKHUH� ZDV� D� QHHG� WR� HOLPLQDWH� ZHDSRQV� RI� PDVV� GHVWUXFWLRQ� RI�
ZKDWHYHU�NLQG��SDUWLFXODUO\�LQ�WKH�0LGGOH�(DVW��+H�FDOOHG�IRU�FRPSUHKHQVLYH�
SDUWLFLSDWLRQ� LQ� QHJRWLDWLRQV� RQ� WKH� &KHPLFDO� :HDSRQV� &RQYHQWLRQ� DQG�
HPSKDVL]HG� WKH� QHHG� IRU� VXIILFLHQW� JXDUDQWHHV� WR� VWDWHV� QRW� SRVVHVVLQJ�
ZHDSRQV�RI�PDVV�GHVWUXFWLRQ��DQG�IRU�SHUVXDGLQJ�VWDWHV�WKDW�GLG�SRVVHVV�VXFK�
ZHDSRQV�RI�WKH�QHHG�WR�UHOLQTXLVK�WKHP��8QGRXEWHGO\��WKLV�VWDQFH�RI�6\ULD¶V�
LV�LPSRUWDQW�LQ�WHUPV�RI�SXEOLF�UHODWLRQV�DQG�DV�D�EDUJDLQLQJ�SRVLWLRQ��6\ULD¶V�
RQO\�SXEOLF�DWWHPSW�WR�GLVSXWH�FODLPV�WKDW�LW�SURGXFHV�FKHPLFDO�ZHDSRQV�FDQ�
EH�VHHQ��LQ�WKLV�FRQWH[W��DV�WKH�H[FHSWLRQ�WKDW�SURYHV�WKH�UXOH��

6\ULD�DFWHG� IRU� WKH�DGRSWLRQ�RI� LWV�QHJDWLYH� VWDQFH� WRZDUG� WKH�&KHPLFDO�
:HDSRQV�&RQYHQWLRQ�E\�RWKHU�$UDE� VWDWHV�DQG�E\� WKH�$UDE�/HDJXH��DQG� LW�
DSSDUHQWO\� LQYHVWHG� QR� OHVV� HIIRUW� RQ� WKLV� PDWWHU� WKDQ� (J\SW�� WKRXJK� ±�
W\SLFDOO\� ±�ZLWKRXW� WKH� SXEOLFLW\� WKDW� FKDUDFWHUL]HG� (J\SW¶V� DFWLYLW\�� 7KLV�
ZDV�PDQLIHVWHG� LQ�'HFHPEHU� ������ D� IHZ�ZHHNV� EHIRUH� WKH� VLJQLQJ�RI� WKH�
&RQYHQWLRQ��ZKHQ�6\ULD�GHFODUHG�WKDW�ZKDW�ZRXOG�SURYLGH�³DQ�LQFHQWLYH�IRU�
$UDE� VWDWHV� WR� VLJQ� WKH� &KHPLFDO� :HDSRQV� &RQYHQWLRQ´� ZRXOG� EH� WKH�
IXOILOOPHQW� RI� ³WKH� QHHG� WR� DFW� LQ� RUGHU� WR� HQVXUH� ,VUDHO¶V� VLJQLQJ� RI� WKH�
1XFOHDU�3UROLIHUDWLRQ�7UHDW\´��DQG�WKDW� LQ� WKH�H[LVWLQJ�VLWXDWLRQ��³6\ULD�ZLOO�
QRW�VLJQ�WKH�&KHPLFDO�:HDSRQV�&RQYHQWLRQ�EHFDXVH�LW�ZLOO�QRW�DJUHH�WR�EH�
H[SRVHG�WR�WKH�XQFRQYHQWLRQDO�WKUHDW�IURP�,VUDHO�´��

,QGHHG�� LQ� -DQXDU\� �����ZKHQ� WKH�&KHPLFDO�:HDSRQV�&RQYHQWLRQ�ZDV�
VLJQHG��$VVDG�JDYH� IXUWKHU�YRLFH� WR�6\ULD¶V� UHIXVDO� WR� MRLQ� WKH�&RQYHQWLRQ��
+H�DVVHUWHG�� LQ�D� MRLQW� LQWHUYLHZ�ZLWK�(J\SWLDQ�3UHVLGHQW�0XEDUDN� WKDW� WKH�
SURSRVDO�WKDW�WKH�$UDE�VWDWHV�MRLQ�WKH�&RQYHQWLRQ�ZRUNHG�DJDLQVW�WKHP��DQG�
WKDW� UDLVLQJ� WKH� LVVXH� RI� FKHPLFDO� ZHDSRQV� ZLWKRXW� UDLVLQJ� WKH� LVVXH� RI�
QXFOHDU�ZHDSRQV�ZDV�YHU\�VWUDQJH�DQG�GLG�QRW�PDNH�VHQVH��6\ULD¶V�DWWLWXGH�
ZDV�DOVR�UHSUHVHQWHG�VLPSO\�DQG�GLUHFWO\�DV�D�FRQFHSW�DVVHUWLQJ�WKDW��

7KH�SRVVHVVLRQ�RI�FKHPLFDO�ZHDSRQV�E\�WKH�$UDEV�FRQVWLWXWHV�D�PLQLPXP�
RI� GHWHUUHQFH� LQ� WKH� IDFH� RI� ,VUDHO¶V� QXFOHDU� ZHDSRQV�� DQG� DIIRUGV� WKHP� D�
SDUWLDO�VWUDWHJLF�SDULW\��ZKLFK�OLPLWV�,VUDHO¶V�IUHHGRP�WR�XVH�QXFOHDU�ZHDSRQV�
RU�WR�WKUHDWHQ�WR�XVH�WKHP��/LNHZLVH��WKHVH�FKHPLFDO�ZHDSRQV�KHOS�WR�SODFDWH�
WKH�$UDEV��

7KLV�VWDQFH�UHIOHFWHG�6\ULD¶V�DVSLUDWLRQ�WR�EULQJ�DERXW�WKH�HOLPLQDWLRQ�RI�
,VUDHO¶V�ZHDSRQV�RI�PDVV� GHVWUXFWLRQ��ZLWK� WKH� LQGLUHFW� XVH�RI� LWV� FKHPLFDO�
ZHDSRQV� DV� D� OHYHU�� 7KLV� LV� DOVR� PDQLIHVWHG� LQ� 6\ULD¶V� RSSRVLWLRQ� WR� WKH�
$PHULFDQ�GHPDQG�WKDW�� LQ� WKH�IUDPHZRUN�RI�SURJUHVV� LQ�SHDFH�QHJRWLDWLRQV�



'DQ\�6KRKDP�

�

���

ZLWK�,VUDHO��6\ULD�FRPPLW�LWVHOI�WR�GHVWUR\�LWV�RZQ�XQFRQYHQWLRQDO�ZHDSRQV��
7KLV�6\ULDQ�VWDQFH�JDWKHUHG�VWUHQJWK�DORQJ�ZLWK�(J\SW¶V�VWDQFH��QR�GRXEW�LQ�
FRRUGLQDWLRQ�ZLWK�LW��DQG�LW�PD\�KDYH�WDNHQ�RQ�D�ILQDO��LUUHYHUVLEOH�FKDUDFWHU��
7RGD\�DV�ZHOO�WKHUH�LV�FRRUGLQDWLRQ�RI�VWDQFHV�EHWZHHQ�6\ULD�DQG�(J\SW��ZLWK�
UHVSHFW� WR� OHDGHUVKLS� RI� DQ� $UDE� FDPS� WKDW� RSSRVHV� MRLQLQJ� WKH� &KHPLFDO�
:HDSRQV�&RQYHQWLRQ�DQG�WKH�%LRORJLFDO�:HDSRQV�&RQYHQWLRQ��

7KH�*XOI�:DU�RI�����������EURXJKW�6\ULD�IRU�WKH�ILUVW�WLPH�WR�IRUPXODWH�D�
FRPSUHKHQVLYH�SXEOLF�VWDQFH�RQ�VWUDWHJLF�ZHDSRQV�LQ�WKHLU�WRWDOLW\��LQFOXGLQJ�
EDOOLVWLF� PLVVLOHV��� 6\ULD� VWUHVVHG� WKDW� WKH� GHVWUXFWLRQ� RI� ,UDT¶V� VWUDWHJLF�
ZHDSRQV� XQGHU� WKH� XPEUHOOD� RI� WKH� 8QLWHG� 1DWLRQV� PXVW� EH� OLQNHG� WR� WKH�
GHVWUXFWLRQ�RI�WKH�VWUDWHJLF�ZHDSRQV�RI�DOO�0LGGOH�(DVWHUQ�VWDWHV��7KLV�VWDQFH�
LQGLFDWHV�� DW� OHDVW� WKHRUHWLFDOO\��6\ULD¶V� UHDGLQHVV� WR� UHOLQTXLVK� LWV� FKHPLFDO�
DQG�ELRORJLFDO�ZHDSRQV�DQG�PLVVLOHV�LQ�H[FKDQJH�IRU�WKH�HOLPLQDWLRQ�RI�DOO�RI�
,UDT¶V�� DQG� RI� FRXUVH� ,VUDHO¶V�� VWUDWHJLF� ZHDSRQV�� :KHQ� DVNHG� DERXW� WKH�
6FXG�&� PLVVLOHV� DQG� 6\ULD¶V� XQFRQYHQWLRQDO� FDSDFLW\�� $VVDG� KLPVHOI�
GHFODUHG��LQ�DQ�LQWHUYLHZ�ZLWK�1HZVZHHN��WKDW�WKHLU�SXUSRVH�ZDV�GHIHQVLYH��

$W� DQ\� UDWH�� WKLV� FDSDFLW\� LV� GHVFULEHG� DV� D� FOHDU� PDWHULDOL]DWLRQ� RI�
3UHVLGHQW�$VVDG¶V�SHUVRQDO�VWUDWHJLF�YLVLRQ��DV�6\ULD¶V�RSWLPDO�HPERGLPHQW�
IURP�WKH�VWDQGSRLQW�RI�PLOLWDU\�DQG�WHFKQRORJLFDO�SRZHU��DQG�DV�D�FRPSRQHQW�
RI� SRZHU� WKDW� JLYHV� WKH� 6\ULDQ� DUP\� D� VHQVH� RI� VHOI�FRQILGHQFH� DQG� DQ�
DSSURSULDWHO\�PRGHUQ�LPDJH���

,Q� ������ $VVDG� VWUHVVHG� WKDW� D� 6\ULDQ� VROXWLRQ� H[LVWV� IRU� UHJDLQLQJ� WKH�
*RODQ� +HLJKWV�� DW� ZKDWHYHU� FRVW� HQWDLOHG� DQG� GHVSLWH� ,VUDHO¶V� QXFOHDU�
VXSUHPDF\��,Q�WKLV�$VVDG�DOOXGHG��WR�VRPH�H[WHQW��WR�VFHQDULRV�RI�6\ULDQ�XVH�
RI� LWV� FKHPLFDO�ELRORJLFDO�ZHDSRQV��7KLV�ZDV� DOVR� DOOXGHG� WR� LQ� WKH�6\ULDQ�
LQIRUPDWLRQ�PLQLVWHU¶V�GHFODUDWLRQ�LQ������WKDW�6\ULD�SRVVHVVHG�³FDUGV´�WKDW�
LW�KDG�QRW�\HW�SOD\HG��EXW�ZRXOG�SOD\�DFFRUGLQJ�WR�QHHG�LQ�FDVH�RI�D�PLOLWDU\�
FRQIURQWDWLRQ� ZLWK� ,VUDHO�� DQG� LQ� WKH� PRVW� UHFHQW� ZDUQLQJ� E\� 6\ULD¶V�
DPEDVVDGRU� WR� (J\SW� WKDW� 6\ULD� ZRXOG� WKUHDWHQ� WKH� XVH� RI� LWV� FKHPLFDO�
ZHDSRQV� DJDLQVW� ,VUDHO� LQ� UHVSRQVH� WR� DQ� ,VUDHOL� WKUHDW� WR� XVH� LWV� QXFOHDU�
ZHDSRQV��

³7KH�RWKHU� W\SHV�RI�ZHDSRQV´�±� DV�$VVDG�KDELWXDOO\� UHIHUUHG� WR�6\ULD¶V�
FKHPLFDO�ELRORJLFDO� ZHDSRQV�� LQ� GLVWLQJXLVKLQJ� EHWZHHQ� WKHP� DQG� WKH�
QXFOHDU�ZHDSRQV�WKDW�DUH�DWWULEXWHG�WR�,VUDHO�±�³6\ULD�DQG�WKH�$UDEV�DUH�UHDG\�
WR�JHW�ULG�RI�WKHP��EXW�RQO\�DIWHU�,VUDHO¶V�QXFOHDU�GLVDUPDPHQW�´�DV�KH�SXW�LW��
5HFHQWO\��$VVDG�GHFODUHG�WKDW�6\ULD�FDQ�FDXVH�,VUDHO�JUHDW�GDPDJH�ZLWK�WKH�
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³VSHFLDO� ZHDSRQV´� LW� SRVVHVVHV�� DQG� WKDW� WKH� 6\ULDQ� DUP\� KDV� DUULYHG� DW�
VWUDWHJLF�SDULW\�ZLWK�WKH�,VUDHO�'HIHQVH�)RUFHV��

)XUWKHUPRUH��WKH�H[SRVXUH�RI�WKH�6\ULDQ�RSHUDWLRQDO�GHSOR\PHQW�RI�6FXG�
&� PLVVLOHV� E\� VDWHOOLWH� SKRWRJUDSKV� VKRZV� WKDW� FKHPLFDO� DUPDPHQWV� DUH�
LQWHJUDWHG� LQWR� LW�� LQ� D�ZD\� WKDW�SURYLGHV� DQ�RSWLRQ� IRU� D� VXUSULVH� FKHPLFDO�
VWULNH�� DQG� WKDW� WKH�PLVVLOHV� DUH� DLPHG� DW� WKH� 'LPRQD� QXFOHDU� UHDFWRU�� WKH�
DLUSRUWV�� DQG� WKH� ODUJH� FLWLHV� LQ� ,VUDHO� ±� ZLWKRXW� ,VUDHO� EHLQJ� FDSDEOH� RI�
FDUU\LQJ� RXW� D� SUHHPSWLYH� VWULNH���0HDQZKLOH�� WKH� H[SRVXUH� RI� WKH� QXFOHDU�
RSHUDWLRQDO�V\VWHP�WKDW�LV�DWWULEXWHG�WR�,VUDHO�E\�WKH�PDJD]LQH�-DQH¶V��XVLQJ�
VDWHOOLWH�SKRWRJUDSKV��VHHPLQJO\�HQDEOHV�6\ULD�WR�FDUU\�RXW�D�FKHPLFDO�VWULNH�
DJDLQVW�WKLV�V\VWHP��7KLV�LV�D�VWUDWHJLF�RSWLRQ�RI�WKH�ILUVW�RUGHU�WKDW�LV�SRVVLEO\�
LQ� 6\ULD¶V� SRVVHVVLRQ� RU� TXHVW� IRU� LW�� $OVR� QRWDEOH� LQ� WKLV� FRQWH[W� LV� WKH�
WUDQVLWLRQ� IURP� DERYHJURXQG� LQVWDOODWLRQV� IRU� SURGXFWLRQ� DQG� VWRUDJH� RI�
FKHPLFDO�DQG�ELRORJLFDO�ZHDSRQV�WR�XQGHUJURXQG�LQVWDOODWLRQV��ZKLFK�PDNHV�
LQWHOOLJHQFH�PRQLWRULQJ��DV�ZHOO�DV�WKH�SRVVLELOLW\�RI�VWULNLQJ�WKHP��GLIILFXOW��

2QH�RI�WKH�PDLQ�UHSHUFXVVLRQV�RI�WKLV�VWDWH�RI�DIIDLUV�LV�6\ULD¶V�LQFOLQDWLRQ�
WR� DFKLHYH� DQ� LQLWLDO� WRWDO� QHXWUDOL]DWLRQ�� LQ� WHUPV� RI� VHHPLQJ� ILUVW� VWULNH�
FDSDELOLWLHV�±�DW�OHDVW�WKHRUHWLFDOO\�±�RI�,VUDHO¶V�QXFOHDU�WKUHDW��ZKLFK�ZRXOG�
OLNHO\� IRLO� 6\ULDQ�PLOLWDU\� DWWDLQPHQWV� RQ� WKH� *RODQ� +HLJKWV�� LI� DQG� ZKHQ�
6\ULD�GHHPV�LW�DSSURSULDWH�WR�ODXQFK�DQ�DWWDFN�WKHUH��SDUWLFXODUO\�LI�LW�ZRXOG�
LQFOXGH� 6\ULDQ� XVH� RI� FKHPLFDO� DQG� ELRORJLFDO� ZHDSRQV�� 6\ULDQ� FKHPLFDO�
ZHDSRQV� DUH� DSSDUHQWO\� PDLQWDLQHG� RU� H[HUFLVHG� DGMDFHQW� WR� WKH� *RODQ�
+HLJKWV���%H\RQG�WKH�6\ULDQ�EDOOLVWLF�FDSDFLW\��DQG�GHVSLWH�WKH�VXSUHPDF\�RI�
WKH�,VUDHOL�$LU�)RUFH��LW� LV�DOVR�FOHDU�WKDW�WKH�6\ULDQ�$LU�)RUFH�LV�VHW�XS�DQG�
GHVLJQDWHG�IRU�WKH�XVH�RI�FKHPLFDO�ZHDSRQV�E\�PHDQV�RI�DHULDO�ERPEV��,W�LV�
ZRUWK� HPSKDVL]LQJ� WKDW� WKH� 6\ULDQ� WKUHVKROG� IRU� XVH� RI� FKHPLFDO� DQG�
ELRORJLFDO�ZHDSRQV�ZLOO�EH�VXEVWDQWLDOO\�ORZHU�RQFH�6\ULD�LV�SURWHFWHG�E\�DQ�
,UDQLDQ�QXFOHDU�XPEUHOOD��VLQFH�LW�ZLOO�QRW�KDYH�WR�IHDU�D�VLWXDWLRQ�RI�DQ�,VUDHOL�
UHWDOLDWRU\� QXFOHDU� VWULNH�� DQG� ZLOO� SUREDEO\� EH� ZLOOLQJ� WR� DEVRUE� DQ�
HTXLYDOHQW�,VUDHOL�UHWDOLDWRU\�VWULNH��FKHPLFDO�ELRORJLFDO���

,Q� WKH�FRQFHSWXDO�FRQWH[W�� DOVR�QRWDEOH�DUH� WKH�EXGJHWDU\�DOORFDWLRQ�DQG�
WKH� FRPSUHKHQVLYH� HIIRUW� WKDW� 6\ULD¶V� EXLOGLQJ� RI� LWV� FKHPLFDO�ELRORJLFDO�
FDSDFLW\� FRQVXPHV�� SDUWLFXODUO\� ZKHQ� WKLV� LV� FRPELQHG� ZLWK� D� EDOOLVWLF�
FDSDFLW\� ±� DQ� HQRUPRXV� VKDUH� ±� XS� WR� D� VXP� EHWZHHQ� RQH� WR� WZR� ELOOLRQ�
GROODUV�DQQXDOO\��±�FRPSDUHG�ZLWK�WKH�RWKHU�FRPSRQHQWV�RI�SRZHU�DQG�RWKHU�
EXGJHWDU\�DOORFDWLRQV�LQ�WKH�6\ULDQ�DUP\��)URP�WKLV�VWDQGSRLQW��WKH�SLFWXUH�LQ�
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WHUPV� RI� WKH� SRRUQHVV� RI� WKH� 6\ULDQ� DUP\¶V� FRQYHQWLRQDO� RUGQDQFH� LV�
H[WUHPHO\�PLVOHDGLQJ��

,Q�VXPPDU\��WKHUH�LV�QR�GRXEW�WKDW�6\ULD�ZLOO�QRW�GHFUHDVH�LWV�EXLOGXS�LQ�
WKH� DUHD� RI� FKHPLFDO� DQG� ELRORJLFDO� ZHDSRQV�� DW� OHDVW� DV� ORQJ� DV� QR�
DJUHHPHQW�LV�UHDFKHG�LQYROYLQJ�,VUDHO¶V�QXFOHDU�GLVDUPDPHQW���

�
7KH�&DPRXIODJHG�3URJUDP�

3URI�� $EGDOODK� :DWWHN� 6KDKLG�� D� VHQLRU� 6\ULDQ� QXFOHDU� SK\VLFLVW�� ZDV�
DSSRLQWHG�0LQLVWHU�RI�+LJKHU�(GXFDWLRQ� LQ�6\ULD� LQ�������ZKHQ� WKH�6\ULDQ�
DUP\�ZDV�HQFDPSHG�RQ�WKH�*RODQ�+HLJKWV���DQG�DOVR�VHUYHG�DV�D�PHPEHU�RI�
WKH�&RPPLWWHH� IRU�$WRPLF�(QHUJ\� LQ�6\ULD��+H� WKXV�FRQYH\HG�KLV�YLHZ�RQ�
KRZ�WR�IXOO\�H[SORLW�6\ULD¶V�UHVRXUFHV�LQ�WKH�DUHD�RI�WHFKQRORJ\�DQG�VFLHQFH�
IRU�QDWLRQDO�JRDOV�KDYLQJ�VWUDWHJLF�SULRULW\��7KHVH�UHVRXUFHV�ZHUH�YHU\�VFDQW��
DQG�ZLWK� WKH� WDVN� RI� DGYDQFLQJ� WKHP�DQG� DSSO\LQJ� WKHP� LQ� D� FDPRXIODJHG�
PDQQHU� WR� WKH� GHYHORSPHQW� RI� ZHDSRQV�� 3URI�� 6KDKLG� ZDV� DSSRLQWHG�
'LUHFWRU�*HQHUDO�RI�WKH�6FLHQWLILF�5HVHDUFK�&RXQFLO��

7KH�6FLHQWLILF�5HVHDUFK�&RXQFLO��KHUHDIWHU�³WKH�&HQWHU´��ZDV�HVWDEOLVKHG�
LQ�������RVWHQVLEO\�DV�D�FLYLOLDQ�VFLHQWLILF�ERG\��RQ�WKH�EDVLV�RI�3UHVLGHQWLDO�
'LUHFWLYH�1R������RI�$XJXVW�����������ZKHQ�3UHVLGHQW�$VVDG�VWLOO�VHUYHG�DV�
'HIHQVH�0LQLVWHU��\HW� LQ������DQRWKHU�SUHVLGHQWLDO�GLUHFWLYH�ZDV�SXEOLVKHG�
WKDW�JDYH�RIILFLDO�DXWKRUL]DWLRQ�WR�LQWHUUHODWLRQV�EHWZHHQ�WKH�&HQWHU�DQG�WKH�
6\ULDQ� $UP\�� %\� WKHQ� $VVDG� ZDV� DOUHDG\� SUHVLGHQW�� 7KH� &HQWHU� ZDV�
HVWDEOLVKHG�±�ZLWK�D�OLQN�WR�WKH�3UHVLGHQW¶V�2IILFH�±�DV�D�SULQFLSDO�HQJLQH�IRU�
WKH�GHYHORSPHQW�RU�UHILQHPHQW�RI�ZHDSRQV�IRU�WKH�6\ULDQ�DUP\�ZLWKLQ�6\ULD�
LWVHOI�� HYHQ� LI� WKHUH�ZDV� D� QHHG� IRU� D� JUHDW� GHDO� RI� DVVLVWDQFH� IURP� IRUHLJQ�
DFWRUV��,Q������3URI��6KDKLG�ZDV�DSSRLQWHG�&KDLUPDQ�RI�WKH�&RPPLWWHH�IRU�
6FLHQWLILF�0DQSRZHU�LQ�6\ULD��DSSDUHQWO\�VR�DV�WR�SURYLGH�KLP�D�FRQYHQLHQW�
SRVLWLRQ�IRU�WKH�UHJXODWLRQ�RI�PDQSRZHU�UHVRXUFHV�DQG�PHDQV�LQ�WKH�LQWHUHVW�
RI�WKH�&HQWHU��+H�DOVR�FRQWUROOHG�WKH�6XSUHPH�6\ULDQ�&RPPLWWHH�IRU�6FLHQFH���

:KHQ�LW�EHFDPH�FOHDU� WR�3URI��6KDKLG�DQG�WR�3UHVLGHQW�$VVDG�WKDW�6\ULD�
ZDV�XQDEOH�WR�GHYHORS�QXFOHDU�ZHDSRQV��SUHSDUDWLRQV�EHJDQ�LQ�WKH�ODWWHU�KDOI�
RI� WKH� ����V� IRU� ORFDO� SURGXFWLRQ� RI� FKHPLFDO�ZHDSRQV�� DQG� D�PHFKDQLVP�
ZDV�HVWDEOLVKHG� IRU� WKH�FDPRXIODJHG�DFTXLVLWLRQ�RI� WKH�FRPSRQHQWV�QHHGHG�
IRU�WKH�GHYHORSPHQW�RI�FKHPLFDO�DQG�ELRORJLFDO�ZHDSRQV�XQGHU�WKH�DXVSLFHV�
RI�WKH�&HQWHU��7KXV�6\ULD�EHFDPH�WKH�VHFRQG�$UDE�VWDWH��DIWHU�(J\SW��DQG�LQ�
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SDUDOOHO� ZLWK� ,UDT�� WR� RULHQW� LWVHOI� WR� WKH� GHYHORSPHQW� RI� FKHPLFDO� DQG�
ELRORJLFDO�ZHDSRQV��

2Q� WKH� RQH� KDQG�� LW� ZDV� UHDVRQDEOH� WR� PDLQWDLQ�� IURP� DQ� RIILFLDO�
VWDQGSRLQW�� D� GHSDUWPHQW� IRU� FKHPLVWU\� DQG� ELRORJ\� LQ� WKH� IUDPHZRUN� RI� D�
ERG\�WKDW�ZDV�GHILQHG�DV�D�³6FLHQWLILF�6WXGLHV�DQG�5HVHDUFK�&HQWHU´��%XW�RQ�
WKH�RWKHU�KDQG�� WKH� UHYHODWLRQ�RI�ZRUN�RQ� WKH�GHYHORSPHQW�RI�FRQYHQWLRQDO�
PHDQV�RI�ZDUIDUH�LQ�WKH�IUDPHZRUN�RI�WKLV�ERG\�ZRXOG�FDVW�JUHDW�GRXEW�DERXW�
WKH�DFWXDO�SXUSRVH�RI�KDYLQJ�D�GHSDUWPHQW�IRU�FKHPLVWU\�DQG�ELRORJ\�XQGHU�
WKH�VDPH�URRI��7KXV�WKH�GHSDUWPHQW¶V�DFWLYLW\�ZDV�RIILFLDOO\�FRQFHDOHG�XQGHU�
WKH� SUHWHQVH� RI� ZRUN� RQ� FKHPLFDO� DQG� EDFWHULRORJLFDO� SROOXWLRQ� RI� ULYHUV��
VHZDJH�WUHDWPHQW��DQG�WKH�EXLOGLQJ�RI�ZDWHU�SXULILFDWLRQ�IDFLOLWLHV��

,Q������� WKH�&HQWHU�EHJDQ� WR�RSHUDWH�DQ�RSHQ�VFLHQWLILF�ERG\�FDOOHG� WKH�
$UDE�6FKRRO�IRU�6FLHQFH�DQG�7HFKQRORJ\�� LQ� WKLV�IUDPHZRUN�LW� UHFHLYHG��DW�
OHDVW� WR� VRPH� H[WHQW�� WKH� EDFNLQJ� DQG� WKH� FRYHU� WKDW� ZHUH� QHHGHG� LQ� WKLV�
FRQWH[W��

7KH� XQLTXHQHVV� RI� WKH� &HQWHU� DQG� WKH� HIIRUW� WR� FRQFHDO� LWV� PLOLWDU\�
LPSRUWDQFH�ZHUH�ZHOO� UHIOHFWHG� LQ� WKH� VXPPHU�RI�������ZKHQ�3URI��6KDKLG�
SDUWLFLSDWHG� LQ� WKH� 8QLWHG� 1DWLRQV� &RQIHUHQFH� RQ� WKH� 'HYHORSPHQW� RI�
6FLHQFH� DQG� 7HFKQRORJ\� WKDW� ZDV� KHOG� LQ� 9LHQQD�� DV� KHDG� RI� WKH� 6\ULDQ�
GHOHJDWLRQ�� ,Q� WKH� ZRUNLQJ� SDSHU� WKDW� KH� VXEPLWWHG� WR� WKH� FRQIHUHQFH�� WKH�
&HQWHU�ZDV�GHVFULEHG�LQ�D�JHQHUDO�DQG�REVFXUH�ZD\�DV��

���GHVLJQHG� DORQJ� WKH� OLQHV� RI� RWKHU� QDWLRQDO� LQVWLWXWLRQV�� DQG� GHYRWHG� WR�
UHVHDUFK� WKDW� LV� VSHFLILFDOO\� DLPHG� DW� VHUYLQJ� YDULRXV� DVSHFWV� RI�
GHYHORSPHQW��7KH�&HQWHU�LV�DXWRQRPRXV��DQG�PRVW�RI�LWV�UHVHDUFKHUV�ZRUN�
IXOO�WLPH��6RPH�>DOVR@�VHUYH�LQ�IDFXOWLHV�RI�VWDWH�XQLYHUVLWLHV��

$OWKRXJK� WKLV� RSDTXH� FKDUDFWHUL]DWLRQ� GLG� QRW� UHYHDO� WKH� &HQWHU¶V� UHDO�
QDWXUH�DQG�LWV�OLQN�ZLWK�WKH�DUP\��WKH�³VFLHQWLILF´�LQVWLWXWLRQ�GLG�QRW�UHFHLYH�
WKH� LQWHUQDWLRQDO� IXQGLQJ� WKDW� WKH� 6\ULDQV� DQWLFLSDWHG�� 7KH� 6\ULDQV¶�
UHVHQWPHQW�DW�WKLV�ZDV�H[SUHVVHG�ZKHQ�WKH�/HEDQHVH�MRXUQDOLVW�=DLGDQ�6DUGDU�
LQWHUYLHZHG�3URI��6KDKLG�IRU�WKH�SUHVWLJLRXV�VFLHQWLILF�MRXUQDO��1DWXUH��3URI��
6KDKLG� FRPSODLQHG� DERXW�ZKDW� KH� UHIHUUHG� WR� DV� WKH� SUHYDLOLQJ� ELDVHV� DQG�
LQMXVWLFH� LQ� WKH� ZRUOG� VFLHQWLILF� DQG� WHFKQRORJLFDO� RUGHU�� +H� FULWLFL]HG� WKH�
EXGJHWDU\�DOORFDWLRQ�RQ�WKH�JURXQG�WKDW�WKH�OLRQ¶V�VKDUH�ZDV�UHFHLYHG�E\�WKH�
PRUH�DGYDQFHG� VWDWHV� DPRQJ� WKH�GHYHORSLQJ�FRXQWULHV�� VXFK�DV�<XJRVODYLD�
DQG�%UD]LO��ZKHUHDV�LW�ZDV�SUHFLVHO\�WKH�OHVV�DGYDQFHG�VWDWHV��VXFK�DV�6\ULD��
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WKDW� QHHGHG� WR� UHFHLYH� PRVW� RI� WKH� IXQGLQJ�� ,Q� DQRWKHU� LQWHUYLHZ�� 3URI��
6KDKLG�VWDWHG�WKDW��

7KH� &HQWHU� FRQFHQWUDWHV� LWV� DWWHQWLRQ� RQ� D� QXPEHU� RI� FULWLFDO� WHFKQLFDO�
SUREOHPV� RI� LQWHUHVW� WR� 6\ULD� LQ� WKH� ILHOGV� RI�� DSSOLHG� DQG� LQGXVWULDO�
FKHPLVWU\�� DSSOLHG� SK\VLFV�� HOHFWURQLFV�� PHFKDQLFDO� HQJLQHHULQJ��
DSSOLFDWLRQV�RI�FRPSXWHU�VFLHQFH�DQG�VFLHQFH�SROLF\���

7KH�&HQWHU¶V� ILQDQFLDO� QHHGV� IRU� RVWHQVLEOH� FLYLOLDQ� SXUSRVHV� LQFUHDVHG��
PRUHRYHU�� DW� WKH� VDPH� WLPH� 6\ULD¶V� SURJUDP� WR� UHSODFH� DJLQJ� (J\SWLDQ�
FKHPLFDO�PXQLWLRQV�LQ�LWV�SRVVHVVLRQ�ZLWK�VHOI�SURGXFHG�FKHPLFDO�PXQLWLRQV��
DV�RQH�RI� WKH�HVVHQWLDO�SURMHFWV�RI� WKH�&HQWHU�� WRRN�VKDSH��7KUHH�\HDUV� ODWHU�
=DLGDQ�6DUGDU�SXEOLVKHG�KLV�ERRN�6FLHQFH�DQG�7HFKQRORJ\� LQ�WKH�0LGGOH�
(DVW�� DQG� GLG� QRW� UHIUDLQ� IURP� FKDUDFWHUL]LQJ� WKH� &HQWHU� DV� D� ERG\� WKDW�
³EHORQJV�WR�WKH�6\ULDQ�'HIHQVH�0LQLVWU\��DQG�FRQGXFWV�PLOLWDU\�UHVHDUFK´��

$W� WKH�VDPH� WLPH�� WKH�&HQWHU� UHFHLYHG� ILQDQFLDO� VXSSRUW� IURP�81(6&2�
IRU� WKH� SXUFKDVH� RI� HTXLSPHQW�� ,W� DOVR� UHFHLYHG� ILQDQFLDO� VXSSRUW�� PDLQO\�
IURP� WKH�.XZDLWL�1DWLRQDO� ,QVWLWXWH� IRU�6FLHQWLILF�5HVHDUFK�� IRU� RUJDQL]LQJ�
SURIHVVLRQDO�V\PSRVLXPV��ZKLFK�IURP�DQ�RIILFLDO�VWDQGSRLQW�ZHUH�KHOG�LQ�WKH�
IUDPHZRUN�RI�WKH�$UDE�6FKRRO�IRU�6FLHQFH�DQG�7HFKQRORJ\��/HDGLQJ�IRUHLJQ�
VFLHQWLVWV�� PDLQO\� IURP� WKH�:HVW�� WRRN� SDUW� LQ� WKHVH� V\PSRVLXPV�� DQG� WKH�
&HQWHU�ZDV�WKH�PDLQ�EHQHILFLDU\��7KH�$UDE�/HDJXH�JDYH�WKHVH�FRQIHUHQFHV��
ZKLFK�ZHUH�KHOG�LQ�6\ULD��LWV�RIILFLDO�VSRQVRU��7KH�GHILQLWLRQ�RI�WKHLU�SXUSRVH�
DV�³VWUHQJWKHQLQJ�DQG�FXOWLYDWLRQ�RI�FRRSHUDWLRQ�EHWZHHQ�$UDE�DQG�QRQ�$UDE�
VSHFLDOLVWV�� LQ� HYHU\� WHFKQRORJLFDO� ILHOG�� E\� FUHDWLQJ� D� IUDPHZRUN� IRU� FORVH�
LQWHUDFWLRQV´��GLG�QRW�GLVWRUW�WKH�WUXWK��7KLV�IRUPXODWLRQ�ZDV��LQGHHG��JHQHUDO�
HQRXJK�WR�FRYHU�DQ\�VRUW�RI�FRRSHUDWLRQ���

,Q�DFWXDOLW\��WKH�IUDPHZRUN�RI�WKH�FRQIHUHQFHV�ZDV�6\ULDQ�.XZDLWL�UDWKHU�
WKDQ� DOO�$UDE�� DOWKRXJK� VFLHQWLVWV� IURP� RWKHU� $UDE� VWDWHV� SDUWLFLSDWHG� LQ�
WKHP�� 7KH� .XZDLWL� 1DWLRQDO� ,QVWLWXWH� IRU� 6FLHQWLILF� 5HVHDUFK� ZDV� EOHVVHG�
ZLWK� VXLWDEOH� EXGJHWDU\� DOORFDWLRQV� DQG� HYHQ� PDLQWDLQHG� D� UHDVRQDEOH�
SURIHVVLRQDO�OHYHO�RQ�LWV�RZQ��KHQFH��RYHU�WKH�\HDUV�LW�DFFRUGHG�ZHOO�ZLWK�WKH�
QHHGV�RI�WKH�6\ULDQ�&HQWHU��7KXV�WKH�&HQWHU�DOVR�EHQHILWHG�IURP�LWV�JXLVH�DV�D�
FLYLOLDQ� ERG\�� ZKLFK� HQDEOHG� LW� WR� GLVSDWFK� GR]HQV� RI� VFLHQWLVWV� DEURDG� WR�
DFTXLUH� YLWDO� WHFKQRORJLFDO� LQIRUPDWLRQ�� DQG� WR� REWDLQ�ZKDWHYHU� HTXLSPHQW�
DQG�PDWHULDOV�ZHUH�GHVLUHG�RYHU�WKH�FRXUVH�RI�\HDUV���
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$�IXUWKHU�SUHVLGHQWLDO�GLUHFWLYH�WKDW�$VVDG�SXEOLVKHG�RQ�2FWREHU���������
DFFRUGHG�JUHDW� SULRULW\� WR� WKH�&HQWHU�� DQG� VWUHVVHG� LWV� JURZLQJ� LPSRUWDQFH��
7KH�GLUHFWRU�JHQHUDO�RI�WKH�&HQWHU�ZDV�JLYHQ�WKH�SRZHUV�RI�D�PLQLVWHU��DQG�LW�
ZDV� VWLSXODWHG� WKDW� H[FHSW� IRU� WKH� GLUHFWRU�JHQHUDO� �ZKR� LV� DSSRLQWHG� E\�
$VVDG��� WKH�FRPPDQGHU�RI� WKH�PLOLWDU\�DQG� WKH�DUPHG�IRUFHV�ZRXOG�FKRRVH�
WKH�PHPEHUV�RI� WKH�ERDUG�RI� WKH�&HQWHU� DV�ZHOO� DV� LWV� WHFKQLFDO� SHUVRQQHO��
DQG�DOO�GHSDUWPHQWV�RI�WKH�&HQWHU�ZRXOG�EH�HOHYDWHG�WR�WKH�VWDWXV�RI�UHVHDUFK�
LQVWLWXWHV��7KXV��WKH�&HQWHU¶V�'HSDUWPHQW�RI�&KHPLVWU\�DQG�%LRORJ\�EHFDPH�
WKH� ,QVWLWXWH� IRU� &KHPLVWU\� DQG� %LRORJ\�� 7KH� GLUHFWLYH� DOVR� HQMRLQHG� WKH�
HVWDEOLVKPHQW� RI� D� QHZ� LQVWLWXWH�� WKH� +LJKHU� ,QVWLWXWH� RI� $SSOLHG� 6FLHQFHV�
DQG�7HFKQRORJ\��7KH�GLUHFWLYH�GHILQHG�WKLV� LQVWLWXWH�DV�DQ�RXWJURZWK�RI�WKH�
&HQWHU��ZKLFK�ZRXOG�EH�PDQDJHG�E\�WKH�&HQWHU¶V�DGPLQLVWUDWLYH�FRXQFLO�DQG�
VXEMHFW� WR� WKH�&HQWHU¶V� ODZV� LQ� DOO�PDWWHUV� WKDW�ZHUH� QRW�PHQWLRQHG� LQ� WKH�
SUHVLGHQWLDO�GLUHFWLYH��/LNH� WKH�&HQWHU�� WKLV� LQVWLWXWH�PDLQWDLQHG�D� WLJKW� OLQN�
ZLWK� WKH� DUP\�� LQDVPXFK� DV� WKH� FRPPDQGHU� RI� WKH�PLOLWDU\� DQG� WKH� DUPHG�
IRUFHV� DSSRLQWV� LWV� GLUHFWRU�� GHWHUPLQHV� LWV� UHJXODWLRQV�� DQG� DSSURYHV� WKH�
GHFLVLRQV�RI�WKH�DGPLQLVWUDWLYH�FRXQFLO��,Q�DFWXDOLW\��WKH�LQVWLWXWH�EHORQJHG�WR�
WKH�&HQWHU�� WUDLQHG� LWV�SURIHVVLRQDO�SHUVRQQHO� LQ� WKH�FKHPLFDO��EDOOLVWLF��DQG�
RWKHU� ILHOGV�� DQG� VXSSOLHG� LW� ZLWK� WHFKQRORJLFDO� LQIUDVWUXFWXUH�� 'U�� $EGHO�
+DOLP�0DQW]XU��6KDKLG¶V�GHSXW\��ZDV�DSSRLQWHG�KHDG�RI�WKH�LQVWLWXWH��7KXV��
WKH� &HQWHU� LV� LQ� WKH� 'DPDVFXV� DUHD�� LQ� D� SODFH� FDOOHG� %DU]HK�� DQG� KDV� DQ�
H[WHQVLRQ�LQ�WKH�$OHSSR�DUHD��LQ�D�SODFH�FDOOHG�DO�-HGLGD��7KH�&HQWHU�WKHUHE\�
VHW� XS�� LQ� D� FDPRXIODJHG� PDQQHU�� WKH� ILUVW� IDFLOLW\� IRU� WKH� LQGXVWULDO�
SURGXFWLRQ� RI� FKHPLFDO� ZHDSRQV� LQ� WKH� IRUP� RI� WKH� ³%RUR�6LOLFDWH� *ODVV�
3URMHFW´� �DFWXDOO\� ±� SURGXFWLRQ� RI� GL�FKORUR�� D� VXEVWDQFH� WKDW� LV� WKH� PDLQ�
VRXUFH� RI� WKH� QHUYH� JDV� VDULQ��� FDUULHG� RXW� E\� WKH�:HVW� *HUPDQ� FRPSDQ\�
6FKRWW�%RUHVLVW��7KH�FRPSRQHQWV�RI� WKH� IDFLOLW\� LQFOXGHG�FKHPLFDO�UHDFWLRQ�
YHVVHOV�DQG�SLSHV��DOO�RI�WKHP�FKORULQH�UHVLVWDQW���

7KH�%ULWLVK�SUHVV�UHSRUWHG�WKDW�WKH�SURGXFWLRQ�RI�FKHPLFDO�ZHDSRQV�ZDV�
EHLQJ�FDUULHG�RXW�LQ�SODQWV�LQ�'DPDVFXV�DQG�LQ�+RPV��6XEVHTXHQWO\��LW�ZDV�
SXEOLVKHG� WKDW� D� SODQW� IRU� WKH� SURGXFWLRQ� RI� QHUYH� DJHQWV� KDG� EHHQ�
HVWDEOLVKHG� LQ� WKH� 6\ULDQ� GHVHUW�� IDU� IURP� 'DPDVFXV�� WKDW� GHYHORSPHQW� RI�
FKHPLFDO�ZHDSRQV�LV�EHLQJ�FRQGXFWHG�DW�D�VLWH�QHDU�$OHSSR��DQG�ILQDOO\��WKDW�
GHYHORSPHQW�DQG�SURGXFWLRQ�IDFLOLWLHV�H[LVW�QHDU�WKH�YLOODJH�RI�6HILUD��LQ�WKH�
$OHSSR�UHJLRQ���VRXWK�RI�+RPV��DQG�DGMDFHQW�WR�/DWWDNLD��/DWHU��QHDU�WKH�FLW\�
RI�+DPD��QRW�IDU�IURP�WKH�&KLQHVH�PLVVLOH�SODQW�LQ�6\ULD��WKH�HVWDEOLVKPHQW�
RI� D� SODQW� IRU� WKH� SURGXFWLRQ� RI� 9;� ZDV� FRPSOHWHG�� ZKLOH� DQ� DGGLWLRQDO�
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IDFLOLW\� IRU� ELRORJLFDO� ZHDSRQV� ZDV� VHW� XS� LQ� &HULQ�� 6RPH� RU� DOO� RI� WKHVH�
IDFLOLWLHV�ZHUH�RVWHQVLEO\�IRXQGHG�DV�FLYLOLDQ�H[WHQVLRQV�RI�WKH�&HQWHU���

6RPHZKDW�ODWH�LW�VHHPV��2FWREHU��������WKH�*HUPDQ�JRYHUQPHQW�ZDUQHG�
*HUPDQ� UHVHDUFK� LQVWLWXWHV� QRW� WR� KROG� FRQWDFWV� ZLWK� WKH� 6\ULDQ� 6FLHQWLILF�
5HVHDUFK�&RXQFLO�RQ� WKH�JURXQGV� WKDW� LW�EHORQJHG� WR� WKH�'HIHQVH�0LQLVWU\��
VLPXOWDQHRXVO\� FRQGXFWHG� PLOLWDU\� DQG� FLYLOLDQ� DFWLYLWLHV�� LQFOXGLQJ� WKH�
SURGXFWLRQ�RI�FKHPLFDO�DQG�ELRORJLFDO�ZHDSRQV��DQG�ZDV�GLUHFWO\� OLQNHG� WR�
3UHVLGHQW�$VVDG��

8S� WR� WKDW�SRLQW� WKH�&HQWHU�KDG�RSHUDWHG� IRU�\HDUV�ZLWKRXW�GLVWXUEDQFH��
DQG� FRQVWLWXWHG� WKH� KHDUW� RI� WKH� 6\ULDQ� FDPRXIODJHG� SURJUDP�� 2SHUDWLQJ�
DORQJ� ZLWK� LW�� WKRXJK� VHFRQGDULO\�� ZDV� WKH� *HQHUDO� 6\ULDQ� ,QVWLWXWH� IRU�
&KHPLFDO�,QGXVWULHV��ZKLFK�LQ�6HSWHPEHU������VLJQHG�DQ�DJUHHPHQW�ZLWK�WKH�
6\ULDQ�-RUGDQLDQ�&RPSDQ\�IRU� ,QGXVWU\�RQ� WKH�HVWDEOLVKPHQW�RI�D�SODQW� IRU�
WKH�SURGXFWLRQ�RI� LQVHFWLFLGHV�DQG�GHWHUJHQWV� LQ�6\ULD�� DSSDUHQWO\�EDVHG�RQ�
WKH� LGHD� WKDW� E\� WKH� DFTXLVLWLRQ� RI� FKHPLFDOV� WKURXJK� VXFK� IUDPHZRUN�
�SRVVLEO\�YLD�-RUGDQ��LW�ZRXOG�EH�SRVVLEOH�WR�SURYLGH�IRU�PLOLWDU\�QHHGV�RI�WKH�
&HQWHU� LQ� D� FDPRXIODJHG� OHJLWLPDWH� ZD\�� VLPLODUO\� WR� WKH� FDPRXIODJHG�
PDQHXYHUV�PDGH�E\�,UDQ��(J\SW��DQG�HVSHFLDOO\�,UDT���

7KXV��6\ULD�H[SORLWHG�D�SODQW�IRU�SURGXFWLRQ�RI�WKH�LQVHFWLFLGH�''93�LQ�
RUGHU� WR� FDPRXIODJH� WKH� DFTXLVLWLRQ� RI� UDZ�PDWHULDOV� IRU� WKH� SURGXFWLRQ�RI�
QHUYH� JDVHV�� 1LQHW\� WRQV� RI� WKH� UDZ� PDWHULDO� WUL�PHWK\O�SKRVSKDWH� ZHUH�
VXSSOLHG�E\�WKH�,QGLDQ�8QLWHG�3KRVSKRURXV�&RPSDQ\�WR�D�6\ULDQ�FRPSDQ\�
IURP� 'DPDVFXV� FDOOHG� 6HWPD�� LQ� WZR� VKLSPHQWV�� $FFRUGLQJ� WR� WKRVH� ZKR�
RUGHUHG�WKH�PDWHULDOV��DQG�DFFRUGLQJ�WR�D�ILQDO�XVHU¶V�OLFHQVH�WKDW�ZDV�LVVXHG�
E\� WKH� 6\ULDQ� 2IILFH� RI� &RPPHUFH�� WKH� PDWHULDO� ZDV� LQWHQGHG� IRU� WKH�
SURGXFWLRQ� RI� WKH� LQVHFWLFLGH� �''93�� LQ� D� 6\ULDQ� FLYLOLDQ� SODQW��
&DPRXIODJHG�EDFNLQJ� IRU� WKHVH�DQG�VLPLODU�DFWLYLWLHV�ZDV�DOVR�SURYLGHG�E\�
WKH� 6\ULDQ� FRPSDQ\�� *DVJURXS�� 6XEVHTXHQWO\�� WKH� 6\ULDQ� SURJUDP� RI�
FDPRXIODJHG�DFWLYLWLHV�ZDV� IXUWKHU� UHILQHG�ZLWK� WKH�HVWDEOLVKPHQW�RI�D�QHZ�
XQGHUJURXQG� SODQW� IRU� FKHPLFDO� ZHDSRQV� QHDU� $OHSSR�� RVWHQVLEO\� DV� D�
ZDUHKRXVH�� ZLWK� WKH� ³1DWLRQDO� 6\ULDQ� &RPSDQ\� IRU� 6HFXULW\� DQG� 6DIHW\´�
�ZKLFK�DFWXDOO\�EHORQJV�WR�WKH�6\ULDQ�LQWHOOLJHQFH�HVWDEOLVKPHQW��OHDGLQJ�WKH�
SURMHFW���7KH�&HQWHU�UHPDLQHG��DW�DQ\�UDWH��WKH�PDMRU�³FLYLOLDQ´�EX\HU��KDYLQJ�
LWV� UDPLILHG�FRQQHFWLRQV�ZLWK�PDQ\�FHQWUDO�FKHPLFDO�SURGXFHUV�DOO�RYHU� WKH�
ZRUOG���
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7KH�6XSSOLHUV�RI�7HFKQRORJ\�

6\ULD� LV�ZLWKRXW� GRXEW� WKH�PRVW� LPSUHVVLYH� VWDWH� LQ� WKH�$UDE�ZRUOG�� LQ�
WHUPV� RI� WKH� ZLGH� JDS� EHWZHHQ� WKH� OHYHO� RI� LWV� WHFKQR�VFLHQWLILF�
LQIUDVWUXFWXUH�� ZKLFK� E\� DOO� DFFRXQWV� LV� YHU\� ORZ�� DQG� LWV� WHFKQRORJLFDO�
DFKLHYHPHQWV� LQ�SUDFWLFH��ZKLFK�FOHDUO\�DUH�QRWHZRUWK\��ZLWK�UHVSHFW� WR� WKH�
ORFDO�GHYHORSPHQW�DQG�SURGXFWLRQ�RI�FKHPLFDO�ZHDSRQV��+RZ�WKHQ�GLG�WKLV�
RFFXU"��

)LUVW� DQG� IRUHPRVW�� WKHUH� ZDV� DQ� RSWLPDO� LQWHJUDWLRQ� EHWZHHQ� WKH�
FRQFHSWXDO� IUDPHZRUN� DQG� WKH� FDPRXIODJHG� SURJUDP�� DV� GHVFULEHG� DERYH��
7KH�6\ULDQV�ZHUH�ZLVH�HQRXJK�WR�FUHDWH�VXFK�DQ�RSWLPDO�LQWHJUDWLRQ�WKDQNV�
WR�WKH�VREHU�DQG�SUDJPDWLF�DSSURDFK�RI�WKH�UHJLPH��DQ�DZDUHQHVV�RI�H[LVWLQJ�
OLPLWDWLRQV��DQ�DELOLW\�WR�GLVWLQJXLVK�EHWZHHQ�OLPLWDWLRQV�WKDW�FRXOG�EH�DOWHUHG�
DQG� WKRVH� WKDW� FRXOG� QRW� �DQG� WKHUHIRUH� GLFWDWHG� RQJRLQJ� GHSHQGHQF\� RQ�
H[WHUQDO�VXSSOLHUV���DQG�DGKHUHQFH�WR�WKH�REMHFWLYH��

6HFRQG�ZDV� WKH� UHVSRQVH� RI� WKH� VXSSOLHUV� RI� WKH� WHFKQRORJ\� ±�ZKHWKHU�
ZLWK�RU�ZLWKRXW�WKH�NQRZOHGJH�RI�WKH�KRPH�FRXQWU\��ZKHWKHU�ZLWK�RU�ZLWKRXW�
DZDUHQHVV� RI� WKH� DFWXDO� SXUSRVH� RI� WKH� WHFKQRORJ\� EHLQJ� VXSSOLHG� ±� DOO� RI�
WKHVH� FRPELQDWLRQV� KDYLQJ� RFFXUUHG� RYHU� WKH� \HDUV�� LQ�PDQ\� DQG� UHSHDWHG�
LQVWDQFHV���

7KLUG� ZDV� WKH� 6\ULDQ� UHVRXUFHIXOQHVV� LQ� XWLOL]LQJ� D� ZLGH� YDULHW\� RI�
VXSSOLHUV�� DQG� LQ� VKLIWLQJ� WKH�EXON�RI� WKH�ZHLJKW��ZLWK�HIIHFWLYH� WLPLQJ�DQG�
WKH� DSSURSULDWH� SDFH�� IURP� (XURSHDQ� VXSSOLHUV� WR� $VLDQ� VXSSOLHUV�� 7KH�
(J\SWLDQ�DVVLVWDQFH�WKDW�6\ULD��DV�QRWHG��UHFHLYHG�LQ�SUHSDUDWLRQ�IRU�WKH�<RP�
.LSSXU�:DU��(J\SW�WUDQVIHUUHG�WR�6\ULD�VPDOO�TXDQWLWLHV�RI�FKHPLFDO�ZDUIDUH�
DJHQWV�IRU�UHVHDUFK�SXUSRVHV��DV�ZHOO�DV�WHFKQLFDO�NQRZOHGJH�DERXW�WKHP��DQG�
VXEVHTXHQWO\�D�FRQVLGHUDEOH�TXDQWLW\�RI�FKHPLFDO�PXQLWLRQV��ZDV�D�RQHWLPH�
DIIDLU��DQG�LQ�LWV�DIWHUPDWK�6\ULD�ZDV�OHIW�LVRODWHG�LQ�WKLV�UHJDUG��RQO\�UHFHQWO\�
KDV� WKH� 6\ULDQ� FRRSHUDWLRQ� ZLWK� (J\SW� EHHQ� UHQHZHG��� <HW�� ZRQGURXVO\�
HQRXJK��6\ULD�ZDV�QRXULVKHG�DW�WKH�EHJLQQLQJ�RI�LWV�LQGHSHQGHQW�FRXUVH�±�WKH�
ODWH�����V�DQG�HDUO\�����V�±�ZLWK� LQIRUPDWLRQ�DQG�NQRZOHGJH�WKDW�ZHUH� LQ�
IDFW�REWDLQHG�ERWK�IURP�WKH�6RYLHW�8QLRQ��E\�PHDQV�RI�WKH�LQWHUIDFH�EHWZHHQ�
WKH�6\ULDQ�DUP\�DQG�WKH�6RYLHW�&KHPLFDO�&RUSV��DQG�IURP�)UDQFH��E\�PHDQV�
RI� WKH� LQWHUIDFH� EHWZHHQ� WKH�&HQWHU� DQG� )UHQFK� VFLHQWLILF� LQVWLWXWHV�� 7KHVH�
WZR� LQWHUIDFHV� LQWHQVLILHG� RYHU� WLPH�� DOWKRXJK� LQ� D� YHU\� KXVKHG�XS� DQG�
FRQWUROOHG�PDQQHU��EXW�WKHLU�EHQHILW�IRU�WKH�6\ULDQV�ZDV�FHUWDLQO\�VXEVWDQWLDO��
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7KH�OLQN�ZLWK�WKH�6RYLHW�DUP\�ZDV�FOHDU�IURP�WKH�VWUHQJWK�RI�LWV�SDWURQDJH�
RI� WKH� 6\ULDQ� DUP\�� DQG� WKH� OLQN� ZLWK� )UDQFH�� IRU� LWV� SDUW�� VWHPPHG� IURP�
WUDGLWLRQDO� UHODWLRQV�� ZKLFK� IRXQG� D� VSHFLDO� PDQLIHVWDWLRQ� LQ� UHJDUG� WR� WKH�
&HQWHU�� ZKRVH� QDPH� LQ� )UHQFK� ±� &HQWUH� (WXGH� 5HFKHUFKH� 6FLHQWLILTXH� ±�
VRXQGV� YHU\� VLPLODU� WR� WKH� QDPH� RI� D� )UHQFK� QHWZRUN�� &HQWUH� 1DWLRQDO�
5HFKHUFKH�6FLHQWLILTXH��,W�LV�VWLOO�QRW�FRPSOHWHO\�FOHDU�KRZ�WKH�6RYLHW�8QLRQ�
FRQWULEXWHG� WR� WKH� 6\ULDQ� FKHPLFDO� HQWHUSULVH�� EXW� LW� DSSHDUV� WKDW� LWV�
FRQWULEXWLRQ� LQYROYHG� WKH� LQVWLWXWLRQDO� WUDQVIHU� RI� LQIRUPDWLRQ� DQG� VDPSOH�
FRPSRQHQWV�RI�PXQLWLRQV��WRJHWKHU�ZLWK�VHOI�UHVWUDLQW�LQ�UHJDUG�WR�³LQLWLDWHG�
FROOHFWLRQ´�RI� VXFK� LQIRUPDWLRQ�E\� WKH�6\ULDQV��$UVLQH�PHWK\O�F\DQLGH�ZDV�
WKH� ILUVW� VXEVWDQFH� DERXW� ZKLFK� WKH� 6\ULDQV� DFTXLUHG� 6RYLHW� VFLHQWLILF�
NQRZOHGJH�� ZKHQ� LQ� WKH� ����V� DQG� HDUO\� ����V� D� 6\ULDQ� FKHPLVW� QDPHG�
5DPDGDQ��RI�$OHSSR�8QLYHUVLW\��UHFHLYHG�WUDLQLQJ�LQ�WKH�6RYLHW�8QLRQ��

:KHQ�WKH�6\ULDQV�ILUVW�GHYHORSHG�DQ�DHULDO�ERPE�FRQWDLQLQJ�ELQDU\�VDULQ��
WKH\� PDGH� XVH� RI� WKH� 6RYLHW� DHULDO� LQFHQGLDU\� ERPE� =$%� IRU� WKH�
ZHDSRQL]DWLRQ�RI�')�DQG�LVRSURS\O�DOFRKRO��)URP�WKHVH��VDULQ�LV�REWDLQHG�LQ�
D� ELQDU\� V\VWHP�� $W� D� ODWHU� VWDJH�� DOVR� WHVWHG� ZDV� WKH� SRVVLELOLW\� RI�
GHYHORSLQJ�FKHPLFDO�ZDUKHDGV�IRU�WKH�6RYLHW�DHULDO�FOXVWHU�ERPE�37$%�����
�ZKLFK�FRQWDLQV�ERPEOHWV���DQG�IRU�VKRUW�UDQJH�6RYLHW�PLVVLOHV�WKDW�ZHUH�LQ�
6\ULDQ� SRVVHVVLRQ� ±� )52*��� DQG� 66���� ±� DQG� LQ� WKH� ZDNH� RI� WKLV��
H[SHULPHQWDO� GHYHORSPHQW� EHJDQ�� $JDLQVW� WKH� EDFNJURXQG� RI� WKH� YLVLW� WR�
6\ULD� RI� *HQHUDO� 3LNDORY�� FRPPDQGHU� RI� WKH� 6RYLHW� &KHPLFDO� &RUSV�� LQ�
������ LW� ZDV� DVVHVVHG� WKDW� 6\ULD� KDG� DFTXLUHG� IURP� WKH� 6RYLHW� 8QLRQ�� WKH�
FDSDFLW\�WR�DUP�6FXG�PLVVLOH�ZDUKHDGV�ZLWK�WKH�SHUVLVWHQW�QHUYH�DJHQW�9;���

)XUWKHUPRUH�� LQ� 5XVVLD� LQ� ������ 6\ULD� DFTXLUHG� DW� OHDVW� ���� NJ� RI� UDZ�
PDWHULDO� IRU�SURGXFWLRQ�RI�DQ�XSGDWHG�YHUVLRQ�RI�9;��E\�PHDQV�RI�D� VWUDZ�
FRPSDQ\� WKDW� ZDV� HVWDEOLVKHG� E\�*HQHUDO� .RQ]HYLW]�� <HOWVLQ¶V� DGYLVHU� RQ�
FKHPLFDO�GLVDUPDPHQW�DQG�FRPPDQGHU�RI�WKH�5XVVLDQ�0LOLWDU\�$FDGHP\�IRU�
&KHPLFDO� :DUIDUH�� 7KH� PDWHULDO� ZDV� VPXJJOHG� IURP� WKH� DFDGHP\��
DSSDUHQWO\�WRJHWKHU�ZLWK�WHFKQRORJLFDO�NQRZOHGJH�DERXW�KRZ�WR�XVH�LW��2YHU�
D� IHZ�\HDUV�� WKH�5XVVLDQ� DVVLVWDQFH� JUHZ� LQ� VFRSH� ±� QRW� QHFHVVDULO\� RQ� DQ�
LQVWLWXWLRQDO� EDVLV²WR� HQFRPSDVV� WKH� FODQGHVWLQH� VXSSO\� RI� DGGLWLRQDO� UDZ�
PDWHULDOV� YLD� &\SUXV� �VXSSOLHG� E\� 5XVVLD� DV� ZHOO� DV� E\� &XED��� 6\ULDQ�
SURGXFWLRQ� RI� DGYDQFHG� 9;�� WKH� DSSOLFDWLRQ� RI� VRSKLVWLFDWHG� FKHPLFDO�
ZHDSRQV� WHFKQRORJLHV�� WKH� GHYHORSPHQW� RI� LPSURYHG� FOXVWHU� FKHPLFDO�
ZDUKHDGV��DV�ZHOO�DV�FUXLVH�DQG�KRPLQJ�V\VWHPV�����
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)URP�WKH�6RYLHW�8QLRQ��WKH�WUDQVIHU�WR�(DVW�*HUPDQ\��VWLOO�LQ�WKH�����V��±�
DQG�IURP�LW�WR�:HVW�*HUPDQ\�±�ZDV�TXLWH�SODLQ�DQG�QDWXUDO��

7KXV�� LQ�6\ULD� LQ����������� WKHUH�ZHUH�H[SHULPHQWV�RQ� WKH� VSUD\LQJ�RI�
RUJDQR�SKRVSKRURXV� FRPSRXQGV� �LQ� WKDW� FDVH� ±� DQ� LQVHFWLFLGH��� LQYROYLQJ�
FRRSHUDWLRQ� EHWZHHQ�'U�� ,VPDHO� DOL� DO�+XVVHLQ��ZKR� RIILFLDOO\� EHORQJHG� WR�
WKH�)DFXOW\�RI�$JULFXOWXUH�DW�'LU�D�=RU��DQG�WKH�(DVW�*HUPDQ�SURIHVVRU�7KHR�
:HW]HO�RI�0DUWLQ�/XWKHU�8QLYHUVLW\� LQ�+DOOH�9LWHQEHUJ�� D� VSHFLDOLVW� LQ� WKLV�
ILHOG�� ,W� DSSHDUV� OLNHO\� WKDW� WKLV� ZDV� RQO\� WKH� WLS� RI� WKH� LFHEHUJ� RI� (DVW�
*HUPDQ� LQWHUIDFH�ZLWK� 6\ULD��ZLWK�PXFK� JUHDWHU� DVVLVWDQFH� EHLQJ� SURYLGHG�
FODQGHVWLQHO\��DV�LW�ZDV�SURYLGHG�WR�,UDT���

,Q�UHJDUG�WR�:HVW�*HUPDQ\��WKH�VLWXDWLRQ�ZDV�FOHDUHU��7KH�SURGXFWLRQ�OLQH�
WKDW� 6\ULD� SODQQHG� IRU� D� VHULDO� SURGXFWLRQ� IDFLOLW\� IRU� GL�IOXRUR� �')�� IURP�
ZKLFK�VDULQ�IRU�ELQDU\�PXQLWLRQV� LV�REWDLQHG�� LQFOXGHG�WZR�VWDJHV�� WKH�ILUVW�
UHTXLUHG� UHVLVWDQFH� WR� D� FRPSRXQG� WKDW� LQFOXGHG�FKORULQH��ZKLFK�KDG� WR�EH�
SURGXFHG�EHIRUH� WKH�')��DQG� WKH� VHFRQG� UHTXLUHG� UHVLVWDQFH� WR� IOXRULGH��DQ�
HYHQ�PRUH�GHVWUXFWLYH�FRPSRQHQW�WKDQ�FKORULQH��)RU�WKH�FDUU\LQJ�RXW�RI�WKH�
WZR�VWDJHV��WZR�:HVW�*HUPDQ�FRPSDQLHV�ZHUH�FKRVHQ��6FKRWW�DQG�=LJUL��

7KH�6FKRWW�&RPSDQ\�LV�RQH�RI�WKH�ODUJHVW�LQGXVWULDO�JODVV�PDQXIDFWXUHUV�
LQ� *HUPDQ\�� 7KH� FRPSDQ\¶V� FRPPHUFLDO� QDPH�� %RUHVLVW�� VWUHVVHV� LWV�
VSHFLDOL]DWLRQ� LQ� LQVWDOODWLRQV� IRU� WKH� SURGXFWLRQ� RI� FKHPLFDOV�� PDGH� IURP�
JODVV�RI�KLJK�GXUDELOLW\��ZKLFK�LV�SURYLGHG�E\�ERULF�R[LGH�DV�D�VXSSOHPHQW�WR�
VLOLFRQ�R[LGH��,Q�IDFW��WKH�6\ULDQ�&HQWHU�FDPH�XS�ZLWK�WKH�FDPRXIODJHG�QDPH�
%RUR�6LOLFDWH�*ODVV�3URMHFW��ZKRVH�FRPSRQHQWV�WKH�6FKRWW�FRPSDQ\�VXSSOLHG�
WR� WKH� &HQWHU�� 7KHVH� FRPSRQHQWV� LQFOXGHG� FKHPLFDO�UHDFWLRQ� YHVVHOV� DQG�
SLSHV��DOO�RI�WKHP�FKORULQH�UHVLVWDQW���

$� IHZ� \HDUV� ODWHU�� DIWHU�PDQ\� WRQV� RI� WKH� FKORULQH� FRPSRXQG� GL�FKORUR�
�DQG�IURP�LW��')��KDG�DOUHDG\�EHHQ�SURGXFHG�RQ�WKH�JODVV�PDGH�SURGXFWLRQ�
OLQH�� 'LHWHU� .HSOHU�� VSRNHVPDQ� RI� WKH� 6FKRWW� FRPSDQ\�� H[SODLQHG� WKDW� WKH�
FRPSDQ\�GLG�QRW�NQRZ�IRU�ZKDW�SXUSRVH�WKH�PDQXIDFWXULQJ�HTXLSPHQW�LW�KDG�
VROG� WR� WKH�6\ULDQV�ZDV� LQWHQGHG��DQG�WKDW� LQ�PRVW�FDVHV�WKH�FXVWRPHU�GRHV�
QRW� WHOO� WKH� FRPSDQ\� WKH� SXUSRVH� RI� WKH� SXUFKDVH�� 7KLV�� KRZHYHU�� ZDV�
LQDGHTXDWH��VLQFH�WKH�VXEVWLWXWLRQ�RI�FKORULQH�ZLWK�IOXRULGH�LQ�RUGHU�WR�REWDLQ�
')��IURP�ZKLFK�LV�REWDLQHG�WKH�VDULQ�LQ�ELQDU\�PXQLWLRQV��UHTXLUHV�DGGLWLRQDO�
FRPSRQHQWV�WKDW�DUH�IOXRULGH�UHVLVWDQW��WKLV�EHLQJ�DPRQJ�WKH�PRVW�GHVWUXFWLYH�
HOHPHQWV�IURP�WKH�FKHPLFDO�VWDQGSRLQW��
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,Q� WKLV� UHJDUG� WKH� *HUPDQ\� FRPSDQ\�� =LJUL� ZDV� ZHOO� VXLWHG�� VLQFH� LW�
VSHFLDOL]HV� LQ� LQWHUQDO� WHIORQ� FRDWLQJV� IRU� UHDFWLRQ� YHVVHOV� DQG� IRU� RWKHU�
LQVWUXPHQWV� LQ� WKH� FKHPLFDO� LQGXVWU\� WKDW� DUH�PDGH� RI� VWDLQOHVV� VWHHO�� 7KH�
WHIORQ��LQ�LWV�RSWLPDO�FRQILJXUDWLRQ��LV�IOXRULGH�UHVLVWDQW��DQG�WKH�DFFXPXODWHG�
H[SHULHQFH� RI� WKH� =LJUL� FRPSDQ\� WDXJKW� LWV� HQJLQHHUV� WKDW� LW� LV� SRVVLEOH� WR�
GHULYH�� IURP� EORFNV� RI� WHIORQ� WKDW� KDYH� XQGHUJRQH� DQ� XSJUDGLQJ� SURFHVV��
ZHOGHG�WHIORQ�VXUIDFHV�DW�D�WKLFNQHVV�RI���PP��7KLV�VXUIDFH�KDV�D�KLJK�OHYHO�
RI�FU\VWDOOL]DWLRQ��DQG�WKXV�DOVR�VDWLVIDFWRU\�ORZ�SHUPHDELOLW\�DQG�PHFKDQLFDO�
VWUHQJWK�� 8OWLPDWHO\�� WKH� SURGXFWLRQ� IDFLOLWLHV� DFTXLUHG� LQ� :HVW� *HUPDQ\�
ZHUH� HUHFWHG� LQ�6\ULD�ZLWK� IRUHLJQ�DVVLVWDQFH�� DSSDUHQWO\�:HVW� DQG�RU�(DVW�
(XURSHDQ���

7KH� *HUPDQ� FRPSDQLHV�:HEHU�� /HLIHOG�� &DUO� 6FKHQFK�� )HUURVWDDO�� DQG�
RWKHUV� VXSSOLHG� WKH�&HQWHU�ZLWK�PL[LQJ�YHVVHOV��KLJK�WHPSHUDWXUH� IXUQDFHV��
KRW� LVRVWDWLF� SUHVVHV�� DQG� VRSKLVWLFDWHG�PHFKDQLFDO� LQVWUXPHQWV���� 7KH� UDZ�
PDWHULDOV� IRU� ')� SURGXFWLRQ� ZHUH� REWDLQHG� IURP� YDULRXV� :HVW� (XURSHDQ�
FRPSDQLHV��ZKLFK�GLG�QRW�HYHQ�ERWKHU� WR�HYDGH� WKH�TXHVWLRQ�DERXW� WKH� UHDO�
SXUSRVH� RI� WKH�PDWHULDOV�� FRQVSLFXRXV� DPRQJ� WKHP�ZDV�� DJDLQ�� D� *HUPDQ�
FRPSDQ\�� *HULWW�YDQ�'HOGHQ�� 7KH� WHFKQRORJLHV�� HTXLSPHQW�� DQG� UDZ�
PDWHULDOV�IRU�SURGXFWLRQ�RI�FKHPLFDO�DQG�ELRORJLFDO�ZHDSRQV�ZHUH�VXSSOLHG�
WR� 6\ULD� PDLQO\� E\� ODUJH� FKHPLFDO� PLGGOHPHQ� DQG� EURNHUDJH� RIILFHV� LQ�
*HUPDQ\��WKH�1HWKHUODQGV��6ZLW]HUODQG��)UDQFH��%ULWDLQ��DQG�$XVWULD��6\ULD�±�
WRJHWKHU�ZLWK�(J\SW��,UDT��/LE\D��6XGDQ�DQG�VRPH�IXUWKHU����FRXQWULHV�±�VWLOO�
DSSHDUV�DV�LPSRUWHU�RI�FKHPLFDOV�LQFOXGHG�LQ�WKH�$XVWUDOLD�*URXS�/LVW�IURP�
%ULWDLQ����

,Q�UHJDUG�WR�PXQLWLRQV�WKDW�FRQWDLQ�VDULQ��LW�DSSHDUV�WKDW�WKH�6\ULDQV�ZHUH�
DOVR� DLGHG� E\� FODVVLILHG� LQIRUPDWLRQ� WKDW� ZDV� REWDLQHG� E\� D� *HUPDQ�
SK\VLFLDQ�ERUQ�LQ�6\ULD��'U��5LIDW�5DPDKL���ZKR�ZDV�VXVSHFWHG�RI�VS\LQJ�IRU�
6\ULD� LQ� WKH� FRQWH[W� RI� KLV� ZRUN� IRU� D� FRPSDQ\� WKDW� VSHFLDOL]HG� LQ� WKH�
FOHDQLQJ� RI� FKHPLFDO� PXQLWLRQV� VLWHV�� $OVR�� GXULQJ� ����������� 6\ULDQ�
PLOLWDU\� LQWHOOLJHQFH� LQ�6\ULD�RSHUDWHG�D�NH\�*HUPDQ��+DQV�-RDFKLP�5RVH��
ZKR�VXSSOLHG��E\�PHDQV�RI�LQGXVWULDO�VS\LQJ��LQIRUPDWLRQ�RQ�WKH�SURGXFWLRQ�
RI� FKHPLFDO�ZHDSRQV���� ,Q� DGGLWLRQ�� DQG� GHVSLWH� WKH�*HUPDQ� JRYHUQPHQW¶V�
UHODWLYHO\� VLQFHUH� DWWHPSW� WR� KDOW� WKH� DVVLVWDQFH� H[WHQGHG� WR�6\ULD� E\�:HVW�
*HUPDQ� FRPSDQLHV� LQ� UHFHQW� \HDUV�� LW� DSSHDUV� WKDW� WKH� LQYROYHPHQW� RI�
*HUPDQ�VXSSOLHUV� LQ�SURMHFWV� IRU� WKH�SURGXFWLRQ�RI�FKHPLFDO�DQG�ELRORJLFDO�
ZHDSRQV�LQ�6\ULD�±�FRQWLQXHV��
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,Q� )UDQFH�� WKH� 6\ULDQV� DFTXLUHG� YDOXDEOH� VFLHQWLILF� NQRZOHGJH� ZKRVH�
PDLQ�DSSOLFDWLRQ�LV�LQ�WKH�ELRORJLFDO�ILHOG��VHH�EHORZ���ZKLOH�LQ�WKH�FKHPLFDO�
ILHOG��YDULRXV�FKHPLFDOV�KDYH�EHHQ�VXSSOLHG�IURP�)UDQFH�WR�6\ULD����$OVR��WKH�
6\ULDQ�)UHQFK�WUDFNV�OHG�WR�,UDQ��WKH�6\ULDQ�FKHPLVW�)D\H]�)DORXK�ZDV�VHQW�
WR� ,UDQ� WR� FRQGXFW� D� MRLQW� UHVHDUFK� LQ� WKH� DUHD� RI� V\QWKHVLV� RI� RUJDQR�
SKRVSKRURXV� FRPSRXQGV�� ³UHODWLYHV´�RI� QHUYH� DJHQWV��ZKLOH� KLV� SDUWQHUV� LQ�
WKLV� UHVHDUFK� ZHUH� ,UDQLDQV� DQG� )UHQFKPHQ�� 2QH� RI� WKH� FRQVSLFXRXV�
PDQLIHVWDWLRQV� RI� WKH� WLJKWHQLQJ� RI� WKH� 6\ULDQ�,UDQLDQ� FKHPLFDO� FRQQHFWLRQ�
ZDV�WKDW�6\ULD�DQG�,UDQ�ZHUH�DLGHG�LQ�WKHLU�SXUSRVHV�E\�WKH�VDPH�(XURSHDQ�
ILUPV��7KXV��WKH�:HVW�*HUPDQ�.DUO�.ROE�FRPSDQ\�KHOSHG�ZLWK�D�V\VWHP�IRU�
SURGXFWLRQ�RI�FKHPLFDO�ZHDSRQV�LQ�,UDQ��DIWHU�LW�KDG�SUHYLRXVO\�DLGHG�6\ULD�
�DQG�,UDT���WKH�:HVW�*HUPDQ�8KGH�FRPSDQ\�DVVLVWHG�LQ�WKH�HVWDEOLVKPHQW�RI�
D�VXVSLFLRXV�SODQW�IRU�PHGLFLQHV�LQ�6\ULD��DIWHU�LW�KDG�SUHYLRXVO\�HVWDEOLVKHG�D�
VXVSLFLRXV�SODQW�IRU�LQVHFWLFLGHV�LQ�,UDQ��WKH�%ULWLVK�0�:��.HOORJJ�FRPSDQ\�
VLPXOWDQHRXVO\� VHW� XS� LGHQWLFDO� SODQWV� �IRU� DPPRQLD� DQG� IRU�XUHD�� LQ�6\ULD�
DQG� LQ� ,UDQ�� 7KHVH� SODQWV� KDYH�� DW� OHDVW� DSSDUHQWO\�� ERWK� D� FLYLOLDQ� DQG� D�
PLOLWDU\� FKHPLFDO�WHFKQRORJLFDO� SRWHQWLDO�� $W� DQ\� UDWH�� WKH� 6\ULDQ�,UDQLDQ�
FRQQHFWLRQ��RQ�WKH�ZKROH��KDV�GHYHORSHG�LQWR�D�ZLGH�DQG�SURIRXQG�VWUDWHJLF�
PLOLWDU\�FRRSHUDWLRQ��LQFOXGLQJ�LQ�WKH�FKHPLFDO�ELRORJLFDO�ILHOG��7KLV�SHUWDLQV�
HVSHFLDOO\� WR� WKH�GHYHORSPHQW�RI�FKHPLFDO�ELRORJLFDO�ZDUKHDGV�IRU�VXUIDFH�
WR�VXUIDFH�PLVVLOHV� WKDW�DUH�DFTXLUHG�DQG�SURGXFHG�E\�6\ULD�DQG�,UDQ� LQ� WKH�
IUDPHZRUN�RI�FRRSHUDWLYH�SURMHFWV�EHWZHHQ�WKHP��ZKLFK�DUH�DLGHG�E\�1RUWK�
.RUHDQ��&KLQHVH��DQG�5XVVLDQ�WHFKQRORJLHV��,Q�WKLV�UHVSHFW��,UDQ�FRQVWLWXWHV��
LQ� UHJDUG� WR� 6\ULD�� D� WHFKQRORJ\� VXSSOLHU� RQ� WKH� ILUVW� RUGHU�� LI� QRW� D� IXOO�
VWUDWHJLF�PLOLWDU\�SDUWQHU�LQ�HYHU\�UHVSHFW���

7KXV�� WKH� ,UDQLDQ�6\ULDQ� VWUDWHJLF� LQWHUIDFH� OHG� WR� YHU\� VXEVWDQWLDO�
WHFKQRORJLFDO�DVVLVWDQFH�IURP�1RUWK�.RUHD��&KLQD�DV�ZHOO�DV�5XVVLD�±�HDFK�
RI� ZKLFK� SRVVHVVHV� DQ� DUVHQDO� RI� PLVVLOHV� ZLWK� DGYDQFHG� FKHPLFDO� DQG�
ELRORJLFDO�ZDUKHDGV� DQG� VWRFNV� RI� FKHPLFDO� DQG�ELRORJLFDO�ZDUIDUH� DJHQWV��
)XUWKHU��&KLQD�VXSSOLHG�UDZ�PDWHULDOV�IRU�WKH�SURGXFWLRQ�RI�FKHPLFDO�ZDUIDUH�
DJHQWV�WR�6\ULD����6\ULD¶V�DVVLVWDQFH�IURP�5XVVLD�DQG�1RUWK�.RUHD�LV�PDVVLYH�
DQG� RI� JUHDW� VLJQLILFDQFH�� VLQFH� LW� DSSHDUV� WKDW� LW� HQFRPSDVVHV� RU� ZLOO�
HQFRPSDVV� LQ� WKH� QHDU� IXWXUH� DOO� RI� WKH� IDFWRUV� WKDW� DUH� VWLOO� GHOD\LQJ� WKH�
FRPSOHWLRQ� RI� WKH� SURFHVVHV� RI� GHYHORSPHQW� RI� FKHPLFDO� DQG� ELRORJLFDO�
ZHDSRQV�LQ� WKH�GHVLUHG�DGYDQFHG�IDVKLRQ��&KLQD�DOVR�PDNHV�D�FRQVLGHUDEOH�
FRQWULEXWLRQ� KHUH�� $V� D� FORVHO\� UHODWHG� PDWWHU�� DOVR� WR� EH� QRWHG� LV� ,QGLD¶V�
VXEVWDQWLDO� DVVLVWDQFH� WR� 6\ULD�� $V� PHQWLRQHG�� LQ� ����� WKH� ,QGLDQ� 8QLWHG�
3KRVSKRURXV� &RPSDQ\� VXSSOLHG� WR� 6\ULD� WKH� UDZ� PDWHULDO� WUL�PHWK\O�
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SKRVSKDWH� �XVHG� LQ� WKH� SURGXFWLRQ� RI� QHUYH� JDVHV���$OWKRXJK� WKH� FRPSDQ\�
ZDV�DFFXVHG�RI�LQFOXGLQJ�D�IRUELGGHQ�VXEVWDQFH�LQ�LWV�H[SRUWV��LW�DVVHUWHG�WKDW�
LW�ZRXOG�FRQWLQXH�WR�VXSSO\�LW�WR�6\ULD��LQ�WKH�DEVHQFH�RI�HYLGHQFH�WKDW�LW�ZDV�
QRW�EHLQJ�XVHG�IRU� WKH�SURGXFWLRQ�RI� LQVHFWLFLGHV��8QGRXEWHGO\� WKLV�ZDV�� LQ�
DQ\�FDVH��RQO\�RQH�H[DPSOH�RI�,QGLD¶V�WHFKQRORJLFDO�DVVLVWDQFH�WR�6\ULD��

$QG�IURP�,QGLD��WR�WKH�,VODPLF�EORF�LWVHOI��ZLWKLQ�WKH�,VODPLF�EORF��6\ULD�
WKXV� FHUWDLQO\� FRRSHUDWHV� ZLWK� ,UDQ� LQ� SURFHVVHV� RI� FKHPLFDO�ELRORJLFDO�
GHYHORSPHQW�� DOPRVW� FHUWDLQO\� DOVR� ZLWK� /LE\D�� SUREDEO\� DOVR� ZLWK� (J\SW��
DQG�SRVVLEO\�HYHQ�ZLWK�,UDT��,Q�WKH�6\ULDQ�/LE\DQ�FRQWH[W��6\ULD�DSSDUHQWO\�
HVWDEOLVKHG��ZLWK�WKH�KHOS�RI�D�:HVW�*HUPDQ�ILUP���WKDQNV�WR�LWV�FRRSHUDWLRQ�
ZLWK�/LE\D�� D� ODUJH��XS�WR�GDWH�SODQW� IRU�FKHPLFDO�ZHDSRQV� LGHQWLFDO� WR� WKH�
RQH�WKDW�/LE\D�KDG�SUHYLRXVO\�HVWDEOLVKHG�LQ�7DUKXQDK����
�
&KHPLFDO�:HDSRQV�

7KH�FKHPLFDO�ZHDSRQV� WKDW�6\ULD�SRVVHVVHG� DW� ILUVW�ZHUH�REWDLQHG� IURP�
(J\SW� DQG� LQFOXGHG�� DV� QRWHG�� QHUYH� DJHQW� �VDULQ�� DQG� EOLVWHULQJ� DJHQW�
�PXVWDUG��� DUWLOOHU\�PXQLWLRQV�� DQG� DHULDO�PXQLWLRQV��%\� WKH� ODWH�����V�� WKH�
(J\SWLDQ�FKHPLFDO�PXQLWLRQV�LQ�6\ULD¶V�SRVVHVVLRQ�KDG�EHJXQ�WR�DJH��\HW��WKH�
PXVWDUG��ZKLFK�LV�D�VWDEOH�VXEVWDQFH��KDG�EHHQ�SURGXFHG�E\�(J\SW�EHWZHHQ�
����� DQG� ������ ZKLOH� WKH� VDULQ�� ZKLFK� LV� PXFK� OHVV� VWDEOH�� KDG� EHHQ�
SURGXFHG�EHWZHHQ������DQG������DQG�WKH�PXQLWLRQV�WKDW�FRQWDLQHG�LW�KDG�WR�
EH�UHSODFHG��

+HQFH��E\�WRGD\�WKH�VDULQ��RI�WKH�XQLWDU\��DV�RSSRVHG�WR�ELQDU\��W\SH��WKDW�
6\ULD� UHFHLYHG� IURP� (J\SW� LV� XQGRXEWHGO\� ZRUWKOHVV� EHFDXVH� RI� GHFD\��
ZKHUHDV�LW�LV�FHUWDLQO\�SRVVLEOH�WKDW�WKH�PXVWDUG�WKDW�(J\SW�VXSSOLHG�WR�6\ULD�
LV� VWLOO� XVDEOH��%H\RQG� WKDW�� IRU� WKH� ILUVW� WLPH�6\ULD� DPDVVHG� RQ� LWV� RZQ�� D�
VLPSOH�DVSK\[LDQW�JDV�±�F\DQLGH�±�RQ�D�OLPLWHG�VFDOH��,Q�WKH�VXPPHU�RI�������
,UDTL� LQWHOOLJHQFH� UDLGHG� WKH� 6\ULDQ� HPEDVV\� LQ� %DJKGDG�� DJDLQVW� WKH�
EDFNJURXQG� RI� WKH� GHWHULRUDWLRQ� LQ� UHODWLRQV� EHWZHHQ� WKH� WZR� VWDWHV�� ,Q� WKH�
HPEDVV\�� OLTXLG� F\DQLGH� ZDV� KHOG� LQ� VHDOHG� ERWWOHV�� DQG� VROLG� F\DQLGH� LQ�
VHDOHG�ER[HV��,UDTL�LQWHOOLJHQFH�FODLPHG�WKDW�WKH�VXEVWDQFHV�ZHUH�LQWHQGHG�IRU�
WKH� FDUU\LQJ� RXW� RI� D� VPDOO�PLOLWDU\� DFWLRQ� DQG� IRU� H[WHQVLYH� SRLVRQLQJ� RI�
ZDWHU�VRXUFHV��

$�\HDU�DQG�D�KDOI�ODWHU��KRZHYHU��DV�RI�)HEUXDU\�������WKH�6\ULDQ�VHFUHW�
SROLFH�LWVHOI�LQYDGHG�WKH�6\ULDQ�6XQQL�QHLJKERUKRRGV�LQ�WKH�FLW\�RI�+DPD��LQ�



&KHPLFDO�DQG�%LRORJLFDO�:HDSRQV�LQ�6\ULD�

�

���

RUGHU� WR� VXSSUHVV� ³UHEHOOLRXV� DFWRUV� WKDW� HQGDQJHU� WKH� ZHOO�EHLQJ� RI� WKH�
6\ULDQ�QDWLRQ´��7KH�KHDG�RI� WKH�6\ULDQ�VHFUHW�SROLFH�ZDV� WKHQ�5LIDW�$VVDG��
EURWKHU�RI�WKH�SUHVLGHQW��$IWHU�D�KHDY\�ERPEDUGPHQW�RI�WKH�FLW\��LW�HPHUJHG�
WKDW� WKH� QXPEHU� RI� IDWDOLWLHV� ZDV� ORZHU� WKDQ� H[SHFWHG�� RQO\� FRPLQJ� WR�
³WKRXVDQGV´��7KXV��WKH�UHEHOV�ZHUH�JLYHQ�³VSHFLDO�WUHDWPHQW´�LQ�WKH�IRUP�RI�
F\DQLGH�JDV�FRQWDLQHUV� WKDW�ZHUH�FRQYH\HG�LQ�UXEEHU�SLSHV�WR�WKH�HQWUDQFHV�
RI� WKH�KRPHV��DIWHU� WKHVH�ZHUH�VHDOHG��7KH�OHWKDO�JDV�ZDV�IXQQHOHG�LQWR�WKH�
EXLOGLQJV�DQG�NLOOHG��������SHRSOH�ZKR�ZHUH�LQVLGH�WKHP��

7KHVH�ZHUH��LQ�DQ\�FDVH��RQO\�SUHOLPLQDU\�VWDJHV�RI�WKH�SUHSDUDWLRQV�IRU�D�
SRZHUIXO� 6\ULD�� ,Q� RUGHU� WR� DYRLG� WKH� QHHG� WR� UHSHDWHGO\� UHIUHVK� WKH� VDULQ�
GHSRWV�� 6\ULD� IRUPXODWHG� D� SURJUDP� IRU� GRPHVWLF� SURGXFWLRQ� RI� FKHPLFDO�
ZHDSRQV��DFFRUGLQJ� WR�ZKLFK��DW� ILUVW��DHULDO�ERPEV�ZRXOG�EH�GHYHORSHG� LQ�
6\ULD��FRQWDLQLQJ�VDULQ�QHUYH�DJHQW�LQ�D�ELQDU\�IRUPDW��WKH�ERPEV�ZRXOG�EH�
PDQXIDFWXUHG�RQ�DQ�LQGXVWULDO�VFDOH��DQG�ZRXOG�JUDGXDOO\�UHSODFH�WKH�DJLQJ�
QHUYH� DJHQW� PXQLWLRQV� RI� (J\SWLDQ� RULJLQ�� ,QGHHG�� DIWHU� D� IHZ� \HDUV� �RQ�
$XJXVW� ��� ������� WKH� ,VUDHOL� IRUHLJQ� PLQLVWHU� QRWHG�� LQ� DQ� DGGUHVV� WR� WKH�
1DWLRQDO�6HFXULW\�&ROOHJH��WKDW�6\ULD�KDG�EHJXQ�WKH�LQGXVWULDO�SURGXFWLRQ�RI�
DHULDO� ERPEV� FRQWDLQLQJ� ELQDU\� VDULQ�� 7KHUH� DUH�� LQ� DGGLWLRQ�� XQYHULILHG�
LQGLFDWLRQV�RI�WKH�H[LVWHQFH�RI�VDULQ�ILOOHG�RSHUDWLRQDO�DUWLOOHU\�PXQLWLRQV�DV�
ZHOO�LQ�WKH�KDQGV�RI�WKH�6\ULDQ�DUP\����

7KH�SURFHVV�PRYHG�IRUZDUG�DW� WKH� ODERUDWRU\� OHYHO�XS� WR� WKH�\HDU�������
ZLWK� WKH�6RYLHW� LQFHQGLDU\�DHULDO�ERPE�=$%�VHUYLQJ� IRU� WKH�SODFLQJ�RI� WKH�
')� DQG� WKH� LVRSURS\O� DOFRKRO�� 7KH� 6\ULDQV� FKRVH� WKLV� ERPE� EHFDXVH� LWV�
LQWHUQDO�VWUXFWXUH��DV�DQ�LQFHQGLDU\�ERPE��ZDV�GLYLGHG�LQWR�VHFWLRQV�WKDW�ZHUH�
GHVLJQHG� IRU� PL[LQJ� SKRVSKRURXV� ZLWK� FRPEXVWLEOH� PDWHULDO�� 7KH� PL[LQJ�
ZDV� GRQH� DIWHU� DQ� LPSDFW� IXVH� IL[HG� LQ� WKH� QRVH� RI� WKH� ERPE� DFWLYDWHG� DQ�
H[SORVLYH� FKDUJH�� WKXV� UHPRYLQJ� WKH� VHSDUDWLQJ� SDUWLWLRQ�� $V� RI� ������ WKH�
&HQWHU� EHJDQ� WKH� VHULDO� SURGXFWLRQ� DQG� DFFXPXODWLRQ�RI�')��7KH� FKHPLFDO�
ZDUIDUH�DJHQW�FRQWDLQHUV�ZHUH�VWRUHG�LQ�WKH�'DPRU�DUHD��7KXV��6\ULD�EHJDQ�
WR� DFFXPXODWH� TXDQWLWLHV� RI� ')� LQWHQGHG� WR� EH� SODFHG� LQ� WKH� ELQDU\� =$%�
DHULDO� ERPEV�� WRJHWKHU�ZLWK� LVRSURS\O� DOFRKRO� DQG� WKH� FDWDO\VW�� DQG� IRU� WKH�
ILUVW� WLPH�SRVVHVVHG�FKHPLFDO�ZHDSRQV�� LQ� WKLV� IRUPDW�� WKDW� LW�KDG�SURGXFHG�
LWVHOI��

%\�WKH�PLG�����V�WKH�6\ULDQV�DOUHDG\�SRVVHVVHG�D�VWRFN�RI�DHULDO�ERPEV�
ORDGHG�ZLWK�FKHPLFDO�ZDUIDUH�DJHQWV�WKDW�LW�KDG�VXFFHHGHG�LQ�SURGXFLQJ��DQG�
EHJDQ�WR�DPDVV�FKHPLFDO�ZDUKHDGV�IRU�PLVVLOHV��1HZ�IDFLOLWLHV�ZHUH�SODQQHG�
IRU� WKH� SURGXFWLRQ� RI� FKHPLFDO� ZDUIDUH� DJHQWV�� LQ� DGGLWLRQ� WR� WKH� DOUHDG\�
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DFWLYH�SURGXFWLRQ�IDFLOLWLHV��WKH�DFFXPXODWLRQ�RI�FKHPLFDO�ZDUKHDGV�IRU�6FXG�
PLVVLOHV�FRQWLQXHG��DQG�D�PDMRU�VWDJH�ZDV�FRPSOHWHG�LQ�6\ULD¶V�SUHSDUDWLRQ�
IRU�WKH�XVH�RI�FKHPLFDO�ZHDSRQV��

6\ULD� QRZ� WXUQHG� WR� WKH� DGGLWLRQ� RI� WKH� QHUYH� JDV�9;� WR� LWV� DUVHQDO� RI�
FKHPLFDO� ZHDSRQV�� ,Q� FRQWUDVW� WR� VDULQ�� 9;¶V� SHUVLVWHQFH�� DQG� DOVR� LWV�
OHWKDOLW\�ERWK�WKURXJK�WKH�EUHDWK�DQG�WKH�VNLQ��DUH�SDUWLFXODUO\�KLJK��+HQFH��LW�
LV�FRQVLGHUHG�D�PRUH�YDOXDEOH�QHUYH�JDV�WKDQ�VDULQ��ZKLFK�ZDV�WKHQ�DOUHDG\�
LQ� 6\ULD¶V� SRVVHVVLRQ��� RU� DW� OHDVW� DV� D� FKHPLFDO� ZDUIDUH� DJHQW�
FRPSOHPHQWDU\� WR� VDULQ�� LQ� RSHUDWLRQDO� WHUPV�� ,Q� ������ DQG� DOVR�
VXEVHTXHQWO\�� LW� ZDV� UHSRUWHG� WKDW� 6\ULD� ZDV� HTXLSSLQJ� LWVHOI� ZLWK� 9;�� ,W�
DSSHDUV�WKDW�LQ�WKDW�SHULRG�6\ULD�DOUHDG\�DSSURDFKHG�WKH�DGDSWDWLRQ�RI�9;�IRU�
LQVWDOODWLRQ�LQ�DHULDO�ERPEV�DQG�6FXG�ZDUKHDGV��7KH�KHDG�RI�WKH�6FXG�%��DQG�
WKH� KHDG�RI� WKH�66����PLVVLOH�� XQGHUZHQW� H[SHULPHQWDO� DGDSWDWLRQV� IRU� WKH�
FDUU\LQJ� RI� WKH� ODUJH� QR]]OHV� DQG� GLVSHUVDO� HTXLSPHQW� WKDW� DUH� QHHGHG� IRU�
FKHPLFDO� ZDUIDUH� DJHQWV�� HVSHFLDOO\� IRU� WKH� VSUD\LQJ� RI� D� SHUVLVWHQW� DJHQW�
VXFK�DV�9;��,QGHHG��6\ULD�ZDV�DOUHDG\�DVVLGXRXVO\�SODQQLQJ�QHZ�V\VWHPV�IRU�
WKH� GHOLYHU\� DQG�GLVSHUVDO� RI� FKHPLFDO�ZDUIDUH� DJHQWV��7KH� SRVVLELOLW\�ZDV�
FKHFNHG�RI�GHYHORSLQJ�FKHPLFDO�ZDUKHDGV�IRU�WKH�6RYLHW�DHULDO�FOXVWHU�ERPE�
37$%����� �ZKLFK� FRQWDLQV� ERPEOHWV��� DQG� IRU� VKRUW�UDQJH� 6RYLHW�PLVVLOHV�
WKDW� ZHUH� LQ� 6\ULD¶V� SRVVHVVLRQ� ±� )52*��� DQG� 66����� VXEVHTXHQWO\��
H[SHULPHQWDO�GHYHORSPHQW�EHJDQ��

,Q� WKH� &HQWHU¶V� ODERUDWRULHV�� WKHUH� ZDV� DOUHDG\� SURJUHVV� LQ� WKH�
GHYHORSPHQW�RI�DQ�XS�WR�GDWH�DHULDO�ERPE�FRQWDLQLQJ�9;��DQG�LQ�$SULO������
D� 6\ULDQ� ERPEHU� SODQH� PDGH� D� WHVW� IOLJKW� IRU� GURSSLQJ� WKH� ERPE� LQ� DQ�
H[SHULPHQWDO� ILHOG�QRUWK�RI�'DPDVFXV��$W� OHDVW�RQH� WHVW�ILULQJ�RI� D�6FXG�&�
PLVVLOH� WLSSHG�ZLWK�9;� RFFXUUHG� QHDU�'DPDVFXV� LQ�0D\� ��������1HDU� WKH�
FLW\�RI�+DPD��QRW�IDU�IURP�WKH�&KLQHVH�PLVVLOH�SODQW�LQ�6\ULD��WKH�EXLOGLQJ�RI�
D� SODQW� IRU� WKH� SURGXFWLRQ� RI� 9;� ZDV� FRPSOHWHG�� 0RUH� VSHFLILFDOO\�� LQ�
WHFKQLFDO� WHUPV�� WKH� &,$� GLUHFWRU� QRWHG� WKDW� 6\ULD� FRPSOHWHG� WKH�
GHYHORSPHQW�RI�PRUH�SRWHQW��PRUH�WR[LF�DQG�PRUH�SHUVLVWHQW�QHUYH�DJHQWV����
UHIHUULQJ��DFWXDOO\��WR�9;���

:RUWK� QRWLQJ� LV� WKH� ILUVW� SXEOLF� UHIHUHQFH� E\� WKH� 5XVVLDQ� IRUHLJQ�
LQWHOOLJHQFH� VHUYLFH� WR� 6\ULD¶V� RIIHQVLYH� FKHPLFDO� FDSDELOLW\�� ZKLFK� ZDV�
SXEOLVKHG�LQ�������7KLV�LQWHOOLJHQFH�VHUYLFH��ZKLFK�RYHU�WKH�\HDUV�FHUWDLQO\�
FORVHO\� DFFRPSDQLHG� WKH� SURFHVVHV� RI� 6\ULD¶V� GHYHORSPHQW� LQ� WKLV� FRQWH[W��
KROGV�WKH�YLHZ�WKDW�WKH�FKHPLFDO�ZDUIDUH�DJHQWV�SURGXFHG�E\�6\ULD�LQFOXGH��
LQ�DGGLWLRQ�WR�QHUYH�JDVHV��PXVWDUG�JDV��DQG�DUH�EDVHG�RQ�SDUWLDOO\�ILQLVKHG�
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SURGXFWV��LQ�ELQDU\�IRUPDWV��DQG�RQ�UDZ�PDWHULDOV�RI�6\ULD¶V�RZQ�SURGXFWLRQ�
FDSDFLW\�� $QRWKHU� UHSRUW� LQGLFDWHV� WKDW� WKH�PXVWDUG� LV� ORDGHG� RQWR� URFNHWV�
DQG� DUWLOOHU\� VKHOOV�� LQ� RWKHU� ZRUGV�� IRU� WDFWLFDO� SXUSRVHV�� $OO� LQ� DOO�� LW� LV�
HVWLPDWHG�WKDW�FKHPLFDO�ZDUIDUH�DJHQWV�LQ�TXDQWLWLHV�RI�WKRXVDQGV�RI�WRQV�DUH�
SURGXFHG�DQQXDOO\����

1RW� ORQJ�DJR��6\ULD�DOVR�DUPHG� LWV�6FXG�&�PLVVLOHV� �D� WRWDO�RI�DERXW����
PLVVLOHV�� ZLWK� FKHPLFDO� ZDUKHDGV�� 7KLV� LV� LQ� DGGLWLRQ� WR� WKH� VWRFN� RI�
WKRXVDQGV�RI�FKHPLFDO�DHULDO�ERPEV�WKDW�DUH�FDUULHG�E\�6RNKR\�����6RNKR\�
����DQG�0L*����SODQHV��DV�ZHOO�DV���������FKHPLFDO�6FXG�%�ZDUKHDGV��7KH�
DVVLVWDQFH� IURP� 5XVVLDQ� VSHFLDOLVWV� KDV� DOVR� EURXJKW� DERXW� WKH� VXFFHVVIXO�
GHYHORSPHQW� RI� FKHPLFDO� FOXVWHU� ZDUKHDGV� IRU� PLVVLOHV�� 0RUHRYHU�� WKH�
6\ULDQ�DUP\�SHUIRUPHG�D�VHULHV�RI�H[SHULPHQWDO�GHOLYHULHV�RI�YDULRXV�PRGHO�
6FXG�PLVVLOHV��LQWHQGHG�IRU�XVH�ZLWK�LPSURYHG�FKHPLFDO�ZDUKHDGV��DV�SDUW�RI�
WKH�WLJKWHQLQJ�FRRSHUDWLRQ�ZLWK�5XVVLD�LQ�WKH�FKHPLFDO�DUHD��0HDQZKLOH��WKLV�
FRRSHUDWLRQ�KDV�IDFLOLWDWHG�WKH�HIIHFWLYH�GHYHORSPHQW�RI�FKHPLFDO�ZDUKHDGV��
%ULWLVK� LQWHOOLJHQFH� RIILFLDOV� KDYH� FRQILUPHG� WKH� H[WHQVLRQ� RI� 5XVVLDQ�
DVVLVWDQFH����0RUHRYHU��VXFFHVVIXO�ILHOG�WHVWV�RI�6FXG�'�PLVVLOHV�DUPHG�ZLWK�
DGYDQFHG�FRQYHQWLRQDO�XQFRQYHQWLRQDO�ZDUKHDGV�KDYH� ODWHO\� WDNHQ�SODFH� LQ�
6\ULD�� $� FOXVWHU� ZDUKHDG�� FDSDEOH� RI� FRQWDLQLQJ� FKHPLFDO� RU� ELRORJLFDO�
ERPEOHWV��LV�EHLQJ�GHYHORSHG�IRU�WKH�6FXG�'��DQG�D�KRW�DJHQW�ILHOG�WHVW�RI�DQ�
LPSURYHG� FKHPLFDO� ERPE� GURSSHG� E\� D�0L*���� DLUFUDIW� KDV� UHFHQWO\� EHHQ�
FRQGXFWHG�����

6\ULD¶V�PDLQ�DVSLUDWLRQ�LV��DFFRUGLQJ�WR�DOO�DVVHVVPHQWV��WKH�FRPSOHWLRQ�RI�
DQ� DUVHQDO� RI� HQKDQFHG�UDQJH� VXUIDFH�WR�VXUIDFH� PLVVLOHV� WKDW� FDUU\�
RSHUDWLRQDO��FKHPLFDO�DQG�ELRORJLFDO�PXQLWLRQV��LQFOXGLQJ�WKH�6FXG�&��6FXG�
'��0����DQG�1R�'RQJ��%H\RQG�WKDW��WKH�DQWLFLSDWHG�QH[W�VWDJH�PLJKW�LQFOXGH�
FUXLVH� PLVVLOHV� WKDW� FDUU\� ZDUKHDGV� ZLWK� FKHPLFDO�ELRORJLFDO� FOXVWHU�
PXQLWLRQV��3UHVHQWO\��6\ULD�DSSDUHQWO\�SRVVHVVHV�66�1��E�FUXLVH�PLVVLOHV��,Q�
SDUDOOHO��DQ�LPPHQVH�HIIRUW�LV�EHLQJ�FRQGXFWHG�E\�6\ULD��LQ�RUGHU�WR�FRQFHDO�
DQG� VKLHOG� KHU� EDOOLVWLF� DUVHQDO�� WRJHWKHU�ZLWK� LWV� UHODWHG�&%�PXQLWLRQV�� LQ�
XQGHUJURXQG�WXQQHOV��
�
%LRORJLFDO�:HDSRQV�

6\ULD� LV� ZHOO� DZDUH� WKDW� LQ� WKH� IRUHVHHDEOH� IXWXUH� LWV� RSWLPDO� VWUDWHJLF�
DUPDPHQW��ZKLFK�LQ�LWV�YLHZ�LV�DFKLHYDEOH��LQFOXGHV�ELRORJLFDO�ZDUKHDGV�IRU�
ORQJ�UDQJH�VXUIDFH�WR�VXUIDFH�PLVVLOHV��DQG�LW�LV�DFWLQJ�DFFRUGLQJO\��
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6\ULDQ�VSRNHVPHQ�KDYH�LQGLFDWHG�WKDW�6\ULD�LV�EXLOGLQJ�D�WHFKQLFDO�DQVZHU�
WR� ,VUDHO¶V� QXFOHDU�ZHDSRQV��ZKLFK� LV� RI� HYHQ�JUHDWHU� SRZHU�� DQG� WKDW� LW� LV�
OHJLWLPDWH� IRU� 6\ULD� WR� GHYHORS� D� YDULHW\� RI� W\SHV� RI� ZHDSRQV� RI� PDVV�
GHVWUXFWLRQ��,Q�UHVSRQVH�WR�WKH�JURZLQJ�SUHVVXUH�WKDW�WKH�8QLWHG�1DWLRQV�KDV�
H[HUWHG�RQ�,UDT�DV� WKH�ODWWHU�DWWHPSWV�WR�FRQFHDO� LWV�ELRORJLFDO�ZHDSRQV�� WKH�
6\ULDQ� GHIHQVH�PLQLVWHU� VWUHVVHG� �'HFHPEHU� ������ WKDW� WKLV� SUHVVXUH� FRXOG�
QRW� EH� MXVWLILHG� ZKLOH�� DW� WKH� VDPH� WLPH�� ,VUDHO� ZDV� JLYHQ� D� IUHH� KDQG� WR�
GHYHORS�DOO�NLQGV�RI�ZHDSRQV�RI�PDVV�GHVWUXFWLRQ�� DQG� WKDW� WKHUHIRUH�6\ULD�
DQG�RWKHU�$UDE�VWDWHV�KDG�D�ULJKW�WR�GHYHORS�PHDQV�WR�FRXQWHU�KRVWLOH�,VUDHO����
,W�DSSHDUV�WKDW�WKH�6\ULDQ�VWDWHPHQWV�UHJDUGLQJ�ELRORJLFDO�ZHDSRQV��GHVSLWH�±�
DQG�EHFDXVH�RI�±�WKHLU�SDXFLW\��UHIOHFW�DQ�LQWHQWLRQ�WR�GLVFORVH�LQGLUHFWO\�WKH�
WUHQG�RI�6\ULD¶V�EXLOGXS�RI�ELRORJLFDO�ZHDSRQV��ZKLOH�PDLQWDLQLQJ�PD[LPDO�
YDJXHQHVV�� 7KLV� LV� LQ� WKH� FRQWH[W� ERWK� RI� WKH� JHQHUDO� DZDUHQHVV� WKDW� 6\ULD�
DOUHDG\� SRVVHVVHV� FKHPLFDO� ZHDSRQV�� DQG�� DW� WKH� VDPH� WLPH�� RI� WKH� GRXEW�
FRQFHUQLQJ� ZKHWKHU� WKH� PDLQWHQDQFH� RI� FKHPLFDO� ZHDSRQV� LV� VXIILFLHQW� LQ�
LWVHOI� WR� HURGH� WKH� QXFOHDU� GHWHUUHQW� FDSDFLW\� WKDW� LV� DVFULEHG� WR� ,VUDHO��
)XUWKHUPRUH��ZLWKLQ�WKH�6\ULDQ�DUP\�LWVHOI��D�EDFNJURXQG��JHQHUDO��GRFXPHQW�
DERXW�ELRORJLFDO�ZHDSRQV�ZDV�GLVWULEXWHG��ZKLFK�KLJKOLJKWV�LWV�JUHDW�VWUDWHJLF�
YDOXH�LQ�WKLV�DUP\¶V�YLHZ��

3XEOLF�UHIHUHQFHV�WR�6\ULD�DV�D�VWDWH�WKDW�LV�GHYHORSLQJ�ELRORJLFDO�ZHDSRQV�
LQ�DGGLWLRQ�WR�FKHPLFDO�ZHDSRQV�EHJDQ�LQ������DQG�KDYH�FRQWLQXHG�XS�WR�WKH�
SUHVHQW�� <HW�� WKLV� GHYHORSPHQW� VWDUWHG� PXFK� HDUOLHU�� 7RGD\�� QHDUO\� WZR�
GHFDGHV�DIWHU�WKH�H[SORUDWLRQ�DQG�GHYHORSPHQW�RI�WKHVH�ZHDSRQV�FRPPHQFHG�
LQ�6\ULD��6\ULD�LV�VRPHWLPHV�GHVFULEHG�DV�D�SURGXFHU�RI�ELRORJLFDO�ZHDSRQV��
DQG� WKLV� LQ� UHJDUG� WR� WZR� WR[LQV�� ERWXOLQXP� DQG� ULFLQ�� DQG� D� EDFWHULXP��
DQWKUD[�� 6LJQLILFDQWO\�� 5XVVLDQ� H[SHUWV� KLUHG� E\� 6\ULD� DUH� HQJDJHG� LQ�
FXOWLYDWLQJ� D� KLJKO\� YLUXOHQW� DQWKUD[� JHUP� DQG� HIIHFWLYHO\� LQVWDOOLQJ� LW� LQWR�
PLVVLOHV� ZDUKHDGV�� $W� WKH� &HQWHU� LQ� 'DPDVFXV�� ZKLFK� KDV� DOUHDG\� EHHQ�
YLJRURXVO\�DFWLYH�DV�ZH�KDYH�VHHQ��LQ�WKH�GHYHORSPHQW�RI�FKHPLFDO�ZHDSRQV��
D�ELRORJLFDO�GHSDUWPHQW�LV�DOVR�LQ�IDFW�RSHUDWLQJ��6WXGLHV�WKDW�LW�KDV�SXEOLVKHG�
LQGHHG�SRLQW�WR�ZRUN�ZLWK�JHUPV�DQG�SURWHLQV��

7ZR�EDFWHULD�±�DQWKUD[�DQG�FKROHUD�±�DV�ZHOO�DV�WZR�WR[LQV�±�ERWXOLQXP�
DQG� ULFLQ� ±� KDYH� EHHQ� UHFNRQHG� WR�PDLQO\� FRQVWLWXWH� WKH� 6\ULDQ� ELRORJLFDO�
ZHDSRQV�LQYHQWRU\��%RWXOLQXP�LV�DQ�H[WUHPHO\�WR[LF�SURWHLQ��GHULYHG�IURP�D�
JHUP�� ZKRVH� WR[LF� SRZHU� H[FHHGV� WKDW� RI� DQ\� RWKHU� VXEVWDQFH�� QDWXUDO� RU�
V\QWKHWLF��5LFLQ�LV�D�OHWKDO�SURWHLQ��GHULYHG�IURP�EHDQV�RI�WKH�FDVWRU�RLO�SODQW��
HDVLO\� JURZQ� LQ� 6\ULD�� WKDW� RIIHUV� DQ� RSWLPDO� UHODWLRQ� EHWZHHQ� FRVW�
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�SURGXFWLRQ�� DQG� WR[LFLW\� �UHVSLUDWRU\���$QWKUD[� LV� DQ� HDVLO\� JURZQ�� GHDGO\�
JHUP� ZLWK� PD[LPDO� VWDELOLW\� XQGHU� H[WUHPH� FRQGLWLRQV� �VWRUDJH�� GHOLYHU\��
HQYLURQPHQWDO� GXUDELOLW\� LQ� WKH� ILHOG��� &KROHUD� LV� D� FRQWDJLRXV� EDFWHULXP��
VXLWDEOH�IRU�FRQWDPLQDWLQJ�IRRG�DQG�ZDWHU�VXSSOLHV�WKURXJK�JXHUULOOD�ZDUIDUH��
WKXV� EULQJLQJ� DERXW� YLROHQW� DOLPHQWDU\� HSLGHPLFV��5HSRUWHGO\�� ULFLQ�� DW� WKH�
OHDVW��LV�DOUHDG\�EHLQJ�ZHDSRQL]HG�IRU�GHOLYHU\�E\�6FXG�PLVVLOHV����

3UHVXPDEO\�� WKH�QHZ�SODQWV� IRU� WKH�SURGXFWLRQ�RI�FKHPLFDO�ZHDSRQV�� LQ�
WKH� $OHSSR� DUHD� DQG� DW� RWKHU� VLWHV�� DOVR� LQFOXGH� EUDQFKHV� IRU� ELRORJLFDO�
ZHDSRQV��0RUHRYHU�� DQ�DGGLWLRQDO� IDFLOLW\� IRU�ELRORJLFDO�ZHDSRQV�KDV�EHHQ�
PHQWLRQHG��LQ�&HULQ��DV�ZHOO�DV�IDFLOLWLHV�IRU�WKH�GHYHORSPHQW�DQG�SURGXFWLRQ�
RI�PHGLFLQDO�SUHSDUDWLRQV��LQ�ZKRVH�FUHDWLRQ�)UDQFH��DSSDUHQWO\��LV�SOD\LQJ�D�
NH\� UROH���� ,Q� IDFW�� VFLHQWLVWV� IURP� WKH� &HQWHU� KDYH� EHHQ� WUDLQHG� LQ�
NQRZOHGJH�ULFK�LQVWLWXWHV�LQ�)UDQFH�LQ�WKH�ILHOGV�RI�WR[LQRORJ\�DQG�YLURORJ\��

7KH�6\ULDQ�ELRWHFKQRORJLFDO�LQIUDVWUXFWXUH�LV�EDVLFDOO\�LQIHULRU��EXW�LQ�WKLV�
FRQWH[W�DV�ZHOO��DV�LQ�WKH�FKHPLFDO�FRQWH[W��WKH�6\ULDQV�KDYH�FUHDWHG�D�QDUURZ�
EULGJHKHDG�WKDW�HQDEOHV�WKHP�WR�DVFHQG�WR�WKH�QH[W�OHYHO��6\ULD�KDV�RQJRLQJ�
H[SHULHQFH� LQ� WKH� LQGXVWULDO� FXOWLYDWLRQ� RI� JHUPV� DQG� YLUXVHV� IRU� WKH�
SURGXFWLRQ� RI� VRPH� YDFFLQHV�� HVSHFLDOO\� DQWKUD[� DQG� VPDOOSR[���� 7KH�
VPDOOSR[� YLUXV�� ZKLFK� LV� FRQVLGHUHG� D� UHOLDEOH� DQG� HIIHFWLYH� ELRORJLFDO�
ZHDSRQ��ODVW�YLVLWHG�6\ULD�LQ���������EXW�LW�LV�IHDUHG�WKDW�ZLWK�LWV�GHYHORSPHQW�
DQG�SURGXFWLRQ�DV�D�ELRORJLFDO�ZHDSRQ�E\�5XVVLD��LW�ZDV�VHFUHWO\�GHOLYHUHG�WR�
6\ULD�� DPRQJ� RWKHUV���� ,Q� WKH� EDFWHULRORJLFDO� ILHOG� 6\ULD¶V� DFWLYLW\� LV�
FRQVLGHUDEOH�� IRFXVLQJ� RQ�� LQ� DGGLWLRQ� WR� DQWKUD[� DQG� FKROHUD� JHUPV�� WKH�
EUXFHOOD� JHUP�� DQG� LQYROYLQJ� WKH� HVWDEOLVKPHQW� RI� D� ELRKD]DUG� IDFLOLW\� IRU�
WKLV� SDWKRJHQ� DV� ZHOO� DV� LWV� LVRODWLRQ� IURP� VKHHS���� 3DVWHXUHOOD�� DQRWKHU�
EDFWHULDO�SDWKRJHQ��KDV�EHHQ�LQYHVWLJDWHG�DV�ZHOO��

,Q� WKH� ILHOG�RI� WR[LQV�� WKHUH� LV� LQWHQVH�6\ULDQ�DFWLYLW\�� LQ�DGGLWLRQ� WR� WKH�
ERWXOLQXP�DQG�ULFLQ�WR[LQV��FRRSHUDWLRQ�KDV�HPHUJHG�EHWZHHQ�WKH�&HQWHU�DQG�
WKH�&HQWHU�IRU�0DULQH�5HVHDUFK�LQ�/DWWDNLD��PRVW�SUREDEO\�LQ�WKH�FRQWH[W�RI�
OHWKDO�WR[LQV�WKDW�DUH�GHULYHG�IURP�PDULQH�DQLPDOV�DQG�SODQWV����

$� FRQVLGHUDEOH� SRUWLRQ� RI� WKH� 6\ULDQ� NQRZOHGJH� LQ� WKH� ELRORJLFDO� ILHOG�
ZDV� REWDLQHG� E\� PHDQV� RI� WKH� $UDE� 6FLHQFH� :HHN� FRQIHUHQFHV� WKDW� WKH�
&HQWHU�UHJXODUO\�RUJDQL]HV��2YHU�WLPH��FRQIHUHQFHV�ZHUH�KHOG�LQ�WKLV�IRUPDW�
RQ� SUDFWLFDO� VXEMHFWV�� VXFK� DV� D� FRQIHUHQFH� RQ� WKH� LVVXH� RI� DWPRVSKHULF�
SROOXWLRQ��EHDULQJ�LPSOLFDWLRQV�IRU�PRGHV�RI�GLVSHUVDO�RI�ELRORJLFDO�ZDUIDUH�
DJHQWV�IURP�WKH�DLU��WKDW�ZDV�KRVWHG�LQ�6\ULD�LQ�2FWREHU�������$W�WKH�&HQWHU�
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LWVHOI�D�KLJK�FDSDFLW\�VDPSOHU�IRU�DHURVRO�SDUWLFOHV�ZDV�GHYHORSHG�ZKLFK�ZDV�
XVHG�LQ�ILHOGZRUN�WKDW�GHDOW�ZLWK�WKH�DQDO\VLV�RI�PLFURQLF�SDUWLFOHV���

.QRZOHGJH� ZLWK� RSHUDWLRQDO� YDOXH� FRQFHUQLQJ� WKH� SRVVLELOLW\� RI�
DGGLWLRQDO�GLVSHUVDO�WHFKQLTXHV�RI�ELRORJLFDO�ZDUIDUH�DJHQWV�ZDV�DFTXLUHG�LQ�
WKH�IUDPHZRUN�RI�UHVHDUFK�ZRUN�RQ�WKH�SDFNLQJ��UHOHDVH��DQG�HIIHFWV�RI�ZHHG�
FRQWUROOLQJ�PDWHULDO� LQ� D� SRO\PHU� IRUPDW�� DQG�ZDV� SHUIRUPHG� E\� VFLHQWLVWV�
IURP�$OHSSR�8QLYHUVLW\�DQG�IURP�:HVW�*HUPDQ\��7KLV�WHFKQLTXH��ZKLFK�LV�
FDOOHG�PLFUR�HQFDSVXODWHG�SDFNLQJ��LQ�WLQ\�FDSVXOHV���HQDEOHV�WKH�FRQWUROOHG�
DQG� RQJRLQJ� GLVSHUVDO� RI� ELRORJLFDO� ZDUIDUH� DJHQWV� �DQG� FKHPLFDO� ZDUIDUH�
DJHQWV��LQ�LQFRQYHQLHQW�HQYLURQPHQWDO�FRQGLWLRQV��

7KH�NQRZOHGJH�WKDW�6\ULD�LV�DFFXPXODWLQJ�LQ�WKHVH�FRQWH[WV�LV�LQWHQGHG�WR�
VHUYH�LWV�JRDO��ZKLFK�LV�WR�DUULYH�DW�ELRORJLFDO�DUPDPHQW�ZLWK�ZDUKHDGV�WKDW�
DUH�FDUULHG�E\�DOO�RI�WKH�W\SHV�RI�ORQJ�UDQJH�VXUIDFH�WR�VXUIDFH�PLVVLOHV�LQ�LWV�
SRVVHVVLRQ�� 3UHVXPDEO\� WKLV� JRDO� LV� DSSOLFDEOH� ZLWKLQ� WKH� UDQJH� RI� D� IHZ�
\HDUV��LI�QRW�DOUHDG\�UHDOL]HG��LQ�SDUW��

$FFRUGLQJ� WR� 6\ULD¶V� RIILFLDO� VWDQFH� RQ� ELRORJLFDO� ZHDSRQV�� 6\ULD�
³VXSSRUWV� YHU\� FORVH� LQWHUQDWLRQDO� FRRSHUDWLRQ� LQ� WKH� ILHOG� RI� ELRORJLFDO�
DFWLYLWLHV�IRU�SHDFHIXO�SXUSRVHV��ZKLFK�LV�FHUWDLQ�WR�VWUHQJWKHQ�WKH�LQIOXHQFH�
DQG�WKH�UHDOLVP�RI�WKH�%LRORJLFDO�:HDSRQV�&RQYHQWLRQ�´�'HVSLWH�LWV�SRVLWLYH�
WRQH��WKHUH�LV�RI�FRXUVH�QRWKLQJ�ZKDWVRHYHU�LQ�WKLV�YDJXH�IRUPXODWLRQ�RI�WKH�
6\ULDQ�VWDQFH� WR� LQGLFDWH�D� ODFN�RI�6\ULDQ�DFWLYLW\� LQ� WKH� ILHOG�RI�ELRORJLFDO�
ZHDSRQV�� $FWXDOO\�� VLQFH� ������ LI� QRW� HDUOLHU�� 6\ULD� KDV� FRQGXFWHG� D�
FRQVLGHUDEOH� HIIRUW� LQ� WKH� DUHD� RI� ELRORJLFDO� ZHDSRQV�� DQG� LW� LV� OLNHO\� WKDW�
VLQFH�WKH�EHJLQQLQJ�RI�WKH�����V��ELRORJLFDO�ZHDSRQV�KDYH�DOUHDG\�EHHQ�LQ�LWV�
SRVVHVVLRQ��
�
&RQFOXGLQJ�5HPDUNV�

8QGRXEWHGO\�� 6\ULD� UHSUHVHQWV� WKH�ZLGHVW� JDS� LQ� WKH�$UDE�ZRUOG�� LI� QRW�
EH\RQG� WKDW�� LQ� WHUPV� RI� H[WUHPH� WHFKQR�VFLHQWLILF� LQIHULRULW\�� EDVLFDOO\�
VSHDNLQJ�� DV� DJDLQVW� VXSUHPH� NQRZ�KRZ� DWWDLQHG� E\� ZHDSRQV�RULHQWHG�
6\ULDQ� ELR�FKHPLFDO� H[SHUWV�� SRVVLEO\� DXWRQRPRXVO\�� 6\ULD� KDV� WKXV� EHHQ�
UDQNHG��E\� WKH�86�'HIHQVH�'HSDUWPHQW���XQVXUSULVLQJO\��\HW�RXWVWDQGLQJO\��
DV� WKH� VROH� 0RVOHP� VWDWH� �WRJHWKHU� ZLWK� PHUHO\� &KLQD�� WKH� IRUPHU� 6RYLHW�
8QLRQ�� )UDQFH�� *HUPDQ\�� ,VUDHO�� 7DLZDQ� DQG� 8QLWHG� 6WDWHV�� SRVVHVVLQJ�
³FKHPLFDO� V\VWHPV� FDSDELOLW\� LQ� DOO� FULWLFDO� HOHPHQWV´���� ,W� LQGHHG� PDVWHUV�
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FDUGLQDO�WHFKQRORJLHV�LQ�WKDW�FRQFHUQ��$W�WKH�VDPH�WLPH��6\ULD�UHFRJQL]HV�WKH�
VXSHUE�VWUDWHJLF�YDOXH�RI�ELRORJLFDO�ZHDSRQV�DQG�±�SDUWLFXODUO\�LQ�OLJKW�RI�KHU�
SUHVHQW�LQFRPSHWHQFH�WR�DFTXLUH�QXFOHDU�ZHDSRQV�±�DUPV�LWVHOI�DFFRUGLQJO\��
7KH� FRQMXQFWLRQ�RI� WKRVH�6\ULDQ� FDSDFLWLHV�ZLWK�KHU� UHPDUNDEO\� LQFUHDVLQJ�
EDOOLVWLF�RUGQDQFH�±�HVSHFLDOO\�FRPSDUHG�ZLWK�WKH�UHODWLYH�GHFOLQH�RI�KHU�QRQ�
EDOOLVWLF� FRQYHQWLRQDO� SRZHU� ±� IRUPV� D� IRUPLGDEOH� VWUDWHJLF� PHQDFH�� WKDW�
FHUWDLQO\�PD\�QRW�EH�LJQRUHG��WR�VD\�WKH�OHDVW��0RUHRYHU��DV�RI�������,VUDHOL�
GHIHQVH� RIILFLDOV� DFNQRZOHGJHG� D� ³QHZO\� DFTXLUHG� FDSDELOLW\� E\� 6\ULD� WR�
SURGXFH� FKHPLFDO� DQG� ELRORJLFDO� ZDUKHDGV� DQG� SODFH� WKHP� RQ� 6FXG�
PLVVLOHV´����

)XUWKHU�� WKH� VWURQJHVW� ERQGV� 6\ULD� PDLQWDLQV� VWUDWHJLFDOO\� DUH� ZLWK� WKH�
PRVW�SRZHUIXO�0RVOHP�VWDWH�LQ�WKH�0LGGOH�(DVW��QDPHO\�,UDQ��ZKLFK�LV�DOVR�
WKH�FORVHVW�RQH�WR�QXFOHDU�ZHDSRQV��DQG�WKLV�PD\�H[SHFWHGO\�JHQHUDWH��LQ�GXH�
WLPH�� DQ� ,UDQLDQ� QXFOHDU� XPEUHOOD� IXUQLVKHG� WR� 6\ULD�� ,Q� VXFK� FDVH� WKH�
WKUHVKROG�RI�ILUVW�HPSOR\PHQW�RI�&%�ZHDSRQV�ZRXOG�FHUWDLQO\�UHJUHVV��7KH�
\HW�XQUHVROYHG�SURIRXQG�6\ULDQ�,VUDHOL�GLVSXWH��DV�ZHOO�DV� WKH�IXWLOLW\�RI�DOO�
SDVW� 6\ULDQ� DWWHPSWV� WR� JDLQ� PLOLWDU\� VXSHULRULW\� RYHU� ,VUDHO� E\� PHDQV� RI�
PHUHO\�FRQYHQWLRQDO�IRUFHV�±�PLJKW�EH�IXUWKHU�HQFRXUDJLQJ�WKH�HPSOR\PHQW�
RI� &%� ZHDSRQV�� 6XFK� HPSOR\PHQW� PD\� SRVVLEO\� RFFXU� LQ� WKUHH� PDMRU�
PRGHV�� DJDLQVW� WDUJHWV� WKDW� DUH� LQWHQGHG� WR� EH� RFFXSLHG�� DJDLQVW� PLOLWDU\�
WDUJHWV�WKDW�DUH�QRW�LQWHQGHG�WR�EH�RFFXSLHG��DQG�DJDLQVW�FLYLOLDQ�WDUJHWV�WKDW�
DUH�QRW�LQWHQGHG�WR�EH�RFFXSLHG���

7KH� DFNQRZOHGJHG� 6\ULDQ�UHJLPH�RULHQWHG� REVHUYHU� =RKHLU� 'LDE� VWDWHG�
UHFHQWO\� WKDW� 6\ULD� ZRXOG� EH� GHIHDWHG� E\� ,VUDHO� LQ� FDVH� RI� D� FRQYHQWLRQDO�
FRQIOLFW� EHWZHHQ� WKH� WZR� DUPLHV� LQ� WKH�*RODQ�+HLJKWV���� LPSO\LQJ� SHUKDSV�
WKDW�DQ�XQFRQYHQWLRQDO�FRQIURQWDWLRQ�ZRXOG�H[SHFWHGO\�EH�LQ�IDYRU�RI�6\ULD��
WKXV� FRQVWLWXWLQJ�� DSSDUHQWO\�� D� SUHIHUDEOH� RSWLRQ�� $W� DQ\� UDWH�� WKH� 6\ULDQ�
,UDQLDQ�D[LV�LV�RI�SDUDPRXQW�VWUDWHJLF�LPSRUWDQFH�LQ�JHQHUDO��DQG�FRQFHUQLQJ�
LPPLQHQW�XQFRQYHQWLRQDO�WKUHDWV�LQ�SDUWLFXODU��$V�ORQJ�DV�,VUDHO�LV�UHFNRQHG�
E\� 6\ULD� WR� SRVVHVV� XQFRQYHQWLRQDO� ZHDSRQV�� 6\ULD� ZRXOG� XQTXHVWLRQDEO\�
SHUVLVW� LQ� SHUSHWXDWLQJ� D� ELR�FKHPLFDO� DUVHQDO�� $GKHULQJ� WR� WKLV� SDUDGLJP��
6\ULD�ODWHO\�VWLSXODWHG�WRWDO�,VUDHOL�QRQ�FRQYHQWLRQDO�GLVDUPDPHQW�LQ�UHWXUQ�WR�
QRW� RQO\� D� UHFLSURFDO� VWHS� RI� KHU� RZQ�� EXW� UDWKHU� DV� RQH�PDMRU�PRYH� WKDW�
RXJKW�WR�EH�LQFOXGHG�LQ�D�SHDFH�SURFHVV�����

,QGHHG�� WKH� VHQLRU� VWDWXV� RI� 6\ULD�� LQ� JOREDO� WHUPV�� LV� HYHQWXDOO\� ZHOO�
UHFRJQL]HG��7KXV��WKH�&DQDGLDQ�6HFXULW\�,QWHOOLJHQFH�6HUYLFH�UHJDUGV�6\ULD�±�
SOXV� (J\SW�� ,UDQ�� ,UDT�� /LE\D�� 3DNLVWDQ�� ,QGLD�� ,VUDHO�� 1RUWK� .RUHD� DQG�



'DQ\�6KRKDP�

�

���

7DLZDQ�±�WR�SRVH�WKH�JUHDWHVW�FRQFHUQ�IURP�D�SUROLIHUDWLRQ�SHUVSHFWLYH��ZLWK�
UHVSHFW�WR�ELRORJLFDO�ZHDSRQV��7KH�FRQFHUQ�SUHVHQWO\�SHUWDLQV�WR�WKH��

���³FODVVLFDO´�IRUPV�RI�ELRORJLFDO�ZDUIDUH�DJHQWV��ZKHUHDV�LQ�WKH�ORQJ�WHUP��
KRZHYHU�� WKHUH� LV� IHDU�RI� WKH�VSUHDG�RI�JHQHWLFDOO\�HQJLQHHUHG�ELRORJLFDO�
ZDUIDUH� DJHQWV� WKDW� PD\� EH� PRUH� HIIHFWLYH� PLOLWDULO\�� PRUH� GLIILFXOW� WR�
GHWHFW��DQG�QRW�VXVFHSWLEOH�WR�VWDQGDUG�YDFFLQHV�DQG�DQWLELRWLFV�����

6LPLODUO\�� 6\ULD� ±� WRJHWKHU� ZLWK� ,UDQ�� ,UDT�� /LE\D�� ,VUDHO�� 1RUWK� .RUHD��
6RXWK� .RUHD�� 7DLZDQ�� &KLQD� DQG� 5XVVLD� ±� LV� UHFNRQHG� DV� D� ELRORJLFDO�
ZHDSRQV�SRVVHVVRU�RU�GHYHORSHU�E\�WKH�86�'2'�����

%URDGO\�SUHVHQWHG��WKRXJK�PHUHO\�LQ�JHQHUDO�WHUPV��&,$�GLUHFWRU�7HQHW¶V�
UHFHQW�WHVWLPRQ\�LQ�WKH�86�6HQDWH��0DUFK�������VXJJHVWHG�VLJQLILFDQWO\�WKDW��

6\ULD��,UDQ��,UDT��/LE\D�DQG�1RUWK�.RUHD�±�DPRQJVW�DERXW�D�GR]HQ�VWDWHV�±�
HLWKHU�SRVVHVV�RU�DUH�DFWLYHO\�SXUVXLQJ�RIIHQVLYH�ELRORJLFDO�DQG�FKHPLFDO�
FDSDELOLWLHV�IRU�XVLQJ�DJDLQVW�WKHLU�SHUFHLYHG�HQHPLHV��ZKHWKHU�LQWHUQDO�RU�
H[WHUQDO�� 6RPH� RI� WKHVH� FRXQWULHV� DUH� SXUVXLQJ� DQ� DV\PPHWULF� ZDUIDUH�
FDSDELOLW\�DQG�VHH�ELRORJLFDO�DQG�FKHPLFDO�ZHDSRQV�DV�D�YLDEOH�PHDQV�WR�
FRXQWHU�RYHUZKHOPLQJ�86�FRQYHQWLRQDO�PLOLWDU\�VXSHULRULW\��2WKHU�VWDWHV�
VWULYH� IRU� ELRORJLFDO� ZHDSRQV� IRU� FRXQWHULQVXJHQF\� XVH� DQG� WDFWLFDO�
DSSOLFDWLRQV� LQ� UHJLRQDO� FRQIOLFWV�� LQFUHDVLQJ� WKH� SUREDELOLW\� WKDW� VXFK�
FRQIOLFWV�ZLOO�EH�GHDGO\�DQG�GHVWDELOL]LQJ�����

$OO� LQ�DOO�� WKH� WUHQG�XQGHUO\LQJ� WKH�6\ULDQ�SURILOH�RI�DFWLYLWLHV� UHODWHG� WR�
FKHPLFDO� DQG� ELRORJLFDO� ZHDSRQV�� LV� REYLRXVO\� DXJPHQWDWLRQ�� 7KLV� WUHQG�
SHUIHFWO\� VHUYHV� 6\ULD¶V� VXSUHPH� QDWLRQDO� VWUDWHJLF� JRDO� PLOLWDULO\�� DQG� LV�
EHLQJ�SURGXFWLYHO\�DQG�FRQVLVWHQWO\�PDWHULDOL]HG��7KRXJK�SULPDULO\�LQWHQGHG�
WR� EDODQFH� WKH� QRQ�FRQYHQWLRQDO� FDSDELOLWLHV� DWWULEXWHG� WR� ,VUDHO�� WKHUH� LV��
SUHVXPDEO\�� D� IXWXUH� WHPSRUDO� SRLQW� DW� ZKLFK� WKH� YHU\� DXJPHQWLQJ� SRZHU�
HQGRZHG� E\� WKRVH� ZHDSRQV�PD\� SURYLGH� WKH� 6\ULDQ� OHDGHUVKLS� D� GULYH� RU�
DPELWLRQ�WR�HPSOR\�WKHP�LQ�DFWXDOLW\��6XFK�D�VWHS�FRXOG�EHFRPH�DSSUHFLDEOH�
DQG�PD\�EH� WDNHQ�E\�6\ULD�DORQH��RU�E\�6\ULD� LQ�FRRUGLQDWLRQ�ZLWK� ,UDQ�RU�
VRPH�RWKHU�$UDE�VWDWH��

�
�
�
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��� $UWLFOH� E\� (PLOH� .KRXU\� LQ�$O�1DKDU�� %HLUXW�� 0D\� ���� ������ S�� ��� $QRWKHU�
W\SLFDO� UHIHUHQFH� WR� O¶RFFXSDWLRQ� LVUDHOLHQQH� DSSHDUV� LQ� WKH�³0HVVDJH�)LQDO�'H�
/¶$VVHPEOHH�6\QRGDOH�3RXU�/H�/LEDQ´��/HV�&DKLHUV�'H�/¶2ULHQW��4XDWULHPH�
WULPHVWUH��QR������������S�������

��� 7KH�WHUP�GKLPPLWXGH�LPSOLHV�WKH�,VODPLF�LPSRVLWLRQ�RI�VHUYLWXGH�DQG�KXPLOLDWLRQ�
RQ� WKH� LQIHULRU� QRQ�0XVOLPV�� %DVKLU� *HPD\HO� LQWURGXFHG� WKH� WHUP� LQ� D� SXEOLF�
DGGUHVV�RQ�WKH�YHU\�GD\�RI�KLV�DVVDVVLQDWLRQ�RQ�6HSWHPEHU�����������DIWHU�,VUDHO�
KDG� OLEHUDWHG� WKH� &KULVWLDQ� SRSXODWLRQ� LQ� SDUWLFXODU� IURP� WKH� WHUURU� RI� WKH�
3DOHVWLQLDQV� DQG� WKH� RSSUHVVLRQ� RI� WKH� 6\ULDQV��� 6HH� 6HOLP� $ERX�� %HFKLU�
*HPD\HO�RX�/¶(VSULW�'¶8Q�3HXSOH��3DULV��(GLWLRQV�DQWKURSRV��������SS������
�����

��� 6HH� :DOLG� 3KDUHV�� ³/LEHUDWLQJ� /HEDQRQ´�� 0LGGOH� (DVW� 4XDUWHUO\�� ,,,��
'HFHPEHU����������SS���������

�
&+(0,&$/�$1'�%,2/2*,&$/�:($3216�,1�6<5,$�
�� 7��+��&ODUN��³3UROLIHUDWLRQ�RI�6XUIDFH�WR�6XUIDFH�0LVVLOHV�DQG�:HDSRQV�RI�0DVV�

'HVWUXFWLRQ�LQ�,VUDHO��6\ULD�DQG�,UDQ´��3K�'��7KHVLV��7XIWV�8QLYHUVLW\���������
�� )RUHLJQ�5HSRUW��/RQGRQ���0D\�����������
�� +DW]RIH��,VUDHO���$XJXVW����������
�� 6KDZQ�3LQH��³6\ULDQ�0LOLWDU\�([SHQGLWXUHV´��1DWLY��YRO������QR�����0DUFK�������
�� $�%��=DKODQ��6FLHQFH�DQG�6FLHQFH�3ROLF\�LQ�WKH�$UDE�:RUOG��/RQGRQ��&URRP�

+HOP���������S������
�� 6WHUQ��-XQH����������
�� 7KH�0LOLWDU\�%DODQFH�����������
�� <RVL�0HOPDQ��+D¶DUHW]�UHSRUWHU���SHUVRQDO�FRPPXQLFDWLRQ��'HFHPEHU��������
�� -�+�� -DFNVRQ�� ³:KHQ� 7HUURULVWV� 7XUQ� WR� &KHPLFDO� :HDSRQV´�� -DQH¶V�

,QWHOOLJHQFH�5HYLHZ�±�,QWHUQDWLRQDO��1RYHPEHU�������S�������
��� -HUXVDOHP�3RVW��$XJXVW����� ������+D¶DUHW]��$SULO� ���� ������)RUHLJQ�5HSRUW�

�/RQGRQ���0D\�����������7KH�7LPHV��/RQGRQ���-DQXDU\�����������
��� ³,QYHVWLJDWLRQ��6\ULDQ�&:�3URJUDPV´��0HGQHZV��6HSWHPEHU�����������S�����
��� 7KH�7KLUG�$QQXDO�5HSRUW�RQ�6WUDWHJLF�([SRUW�&RQWUROV�IRU�������SXEOLVKHG�

E\�WKH�8.�JRYHUQPHQW��-XO\�������
��� 5HXWHUV�IURP�%RQQ��6HSWHPEHU�����������
��� 6KDZQ�3LQH��³6\ULDQ�0LOLWDU\�([SHQGLWXUHV´��1DWLY��YRO������QR�����0DUFK�������
��� 6HPLDQQXDO�5HSRUW� RI� WKH�&,$� WR�&RQJUHVV�RQ� WKH�'LVWULEXWLRQ�RI�:HDSRQV�RI�

0DVV�'HVWUXFWLRQ��-DQXDU\�-XQH�������
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��� 6WHUQ��-XQH����������
��� $3�IURP�:DVKLQJWRQ��-XQH�����������+DW]RIH��,VUDHO���$XJXVW����������
��� ³7KH� *UHDW� $UVHQDO� RI� $XWRFUDF\�� 6\ULD¶V� :HDSRQV� RI� 0DVV� 'HVWUXFWLRQ´��

0LGGOH�(DVW�,QWHOOLJHQFH�%XOOHWLQ��9RO����1R�����)HEUXDU\�������
��� &,$� 3HULRGLFDO� 5HSRUW� WR� WKH� &RQJUHVV� RQ� DFTXLVLWLRQ� RI� ZHDSRQV� RI� PDVV�

GHVWUXFWLRQ� UHODWHG� WHFKQRORJLHV�E\� IRUHLJQ�FRXQWULHV� IRU� -DQXDU\��� WKURXJK�����
-XQH�����������:HEVLWH���ZZZ�2GFL�JRY�JRY�FLD�SXEOLFDWLRQV�ELDQ�ELDQ��KWPO!��

��� 7KH� &HQWHU� IRU� 1RQSUROLIHUDWLRQ� 6WXGLHV�� 0RQWHUH\� ,QVWLWXWH� IRU� ,QWHUQDWLRQDO�
6WXGLHV��:HEVLWH���ZZZ�FQV�PLLV�HGX!��

��� 7LPHV��/RQGRQ���-DQXDU\�����������
��� 7KH�:DVKLQJWRQ�7LPHV��1RYHPEHU�����������-HUXVDOHP�3RVW��1RYHPEHU�����

������
��� $)3�IURP�.XZDLW�&LW\��'HFHPEHU����������
��� <HGL¶RW�$KDURQRW��,VUDHO���0D\�����������
��� ³,QYHVWLJDWLRQ��6\ULDQ�&%:�3URJUDPV´��0HGQHZV��6HSWHPEHU�����������S�����
��� $O�7KDZUD��6\ULD���6HSWHPEHU�����������
��� 83,�IURP�'DPDVFXV��0DUFK�����������
��� :HQG\�2UHQW��³(VFDSH�IURP�0RVFRZ´��7KH�6FLHQFHV��0D\�-XQH�������S������
��� 0XVWDID� HW� DO��� ³,VRODWLRQ� RI� %UXFHOOD� 0HOLWHQVLV� IURP� 6KHHS� LQ� 6\ULD´��

9HWHULQDU\�5HFRUGV��YRO�������QR������������S�������
��� 81� )RRG� DQG� $JULFXOWXUH� 2UJDQL]DWLRQ� 3XEOLFDWLRQ��0DULQH� (QYLURQPHQWDO�

&HQWHUV�±�0HGLWHUUDQHDQ��5RPH��������
��� 7KH�0LOLWDU\�&ULWLFDO�7HFKQRORJLHV�/LVW��86$�'HSDUWPHQW�RI�'HIHQVH��2IILFH�RI�

WKH�8QGHU�6HFUHWDU\�RI�'HIHQVH�IRU�$FTXLVLWLRQ��2FWREHU�������SDJH�������
��� -HUXVDOHP�3RVW��'HFHPEHU����������
��� $UDE�0%&�7HOHYLVLRQ�&KDQQHO��/RQGRQ���0D\�����������
��� $O�6DILU��/HEDQRQ���-DQXDU\�����������
��� %LRORJLFDO�:HDSRQV�3UROLIHUDWLRQ��5HSRUW�E\�WKH�&DQDGLDQ�6HFXULW\�,QWHOOLJHQFH�

6HUYLFH��-XQH����������
��� '2'� %LRORJLFDO� :DUIDUH� 7KUHDW� $QDO\VLV�� 86� 'HSDUWPHQW� RI� 'HIHQVH�

,QIRUPDWLRQ�3DSHU��'HFHPEHU�����������
��� 3UHSDUHG�VWDWHPHQW�EHIRUH�WKH�6HQDWH�)RUHLJQ�5HODWLRQV�&RPPLWWHH��0DUFK�����

������:HEVLWH��
�ZZZ�VWDWH�JRY�ZZZ�JOREDO�WHUURULVP���������BWHQHWBWHUURULVP�KWPO!��
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3DUWLFLSDWLQJ�$XWKRUV�
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&LYLOL]DWLRQ�� (VVD\V� RQ� -XGDLVP�� &KULVWLDQLW\�� DQG� ,VODP� �/DQKDP��
0DU\ODQG�� 8QLYHUVLW\� 3UHVV� RI� $PHULFD�� �������'U�� 1LVDQ� KDV� UHVHDUFKHG�
DQG�ZULWWHQ�RI�ODWH�RQ�/HEDQRQ�DV�SDUW�RI�KLV�RQJRLQJ�LQYHVWLJDWLRQ�RI�IRUHLJQ�
LQYROYHPHQW�LQ�WKDW�FRXQWU\�DQG�WKH�IDWH�RI�&KULVWLDQV�LQ�WKH�0LGGOH�(DVW��
�

'DQ\� 6KRKDP� LV� D� UHVHDUFKHU� DW� 7KH� %HJLQ�6DGDW� �%(6$�� &HQWHU� IRU�
6WUDWHJLF�6WXGLHV��%DU�,ODQ�8QLYHUVLW\�� ,VUDHO��+H� LQYHVWLJDWHV�FKHPLFDO�DQG�
ELRORJLFDO�ZDUIDUH�LQ�$UDE�FRXQWULHV�DQG�DURXQG�WKH�ZRUOG��)RUPHUO\��KH�ZDV�
D�VHQLRU�DQDO\VW�DQG�OLHXWHQDQW�FRORQHO�LQ�PLOLWDU\�LQWHOOLJHQFH��'U��6KRKDP�
UHFHLYHG�D�3K�'��LQ�PHGLFDO�PLFURELRORJ\�IURP�7HO�$YLY�8QLYHUVLW\��+H�KDV�
SXEOLVKHG� QXPHURXV� DUWLFOHV� RQ� YLURORJ\� DQG� D� PRQRJUDSK� RQ� FKHPLFDO�
ZHDSRQV� LQ� 6\ULD� DQG� (J\SW�� DQG� LV� D� IUHTXHQW� FRQWULEXWRU� WR� WKH�$&35�
SROLF\�SDSHU�VHULHV�DV�ZHOO�DV�1DWLY�RQ�WKHVH�WRSLFV��
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