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$%675$&7
&DSH�9HUGH�LV�DQ�H[DPSOH�RI�D�VWDWH�WKDW�FRQVLVWV�RI�VHYHUDO�LVODQGV��ZLWK�LWV�SDUWLFXODU�HQHUJ\VLWXDWLRQ��7KH�HOHFWULFDO�HQHUJ\�V\VWHP� LV� VSOLW� LQWR�QLQH� LVODQGV��DQG�VRPH�RI� WKH� LVODQGV��DV�ZHOO�DV6DQWR�$QWmR��DUH�IXUWKHU�VSOLW�LQWR�VHYHUDO�LQGHSHQGHQW�HOHFWULFDO�HQHUJ\�V\VWHPV��ZKLFK�PDNHV�LW�KDUGIRU� PRGHUQ� HQHUJ\� SODQQLQJ�� 7KH� HOHFWULFLW\� JHQHUDWLRQ� LV� KHDYLO\� GHSHQGHQW� RQ� 'LHVHO� HQJLQHV� RIYDULRXV�SRZHUV��ZKLOH�RQ�VRPH� LVODQGV� WKHUH�DUH�VRPH�ZLQG�FDSDFLWLHV� LQVWDOOHG��SDUWLFXODUO\�RQ�6mR9LFHQWH��'LHVHO�SRZHU�LV�H[SHQVLYH�DQG�SROOXWLQJ��EXW�VWLOO� WKH�PRVW�DSSURSULDWH�IRU�VXFK�VPDOO�VFDOHHOHFWULFLW\� JHQHUDWLRQ�� 7KLV� SDSHU� VWXGLHV� LPSOLFDWLRQV� RI� GLIIHUHQW� VFHQDULRV� RI� GHYHORSPHQW� RIHOHFWULFDO� HQHUJ\� V\VWHP� RQ� WKH� LVODQG� RI� 6DQWR� $QWmR�� RQH� RI� WKH� PRVW� XQGHYHORSHG� DQG� KDUG� WRHOHFWULI\�EHFDXVH�RI�JHRJUDSK\�DQG�ODFN�RI�UHVRXUFHV��$Q�HVWLPDWH�RI�HOHFWULFLW\�GHPDQG�IRU�WKH�SHULRGXQWLO������LV�JLYHQ��%XVLQHVV�DV�XVXDO�VFHQDULR�EDVHG�RQ�'LHVHO�FDSDFLW\�LV�FRPSDUHG�WR�WZR�UHQHZDEOHHQHUJ\�VFHQDULRV��RQH�HQYLVDJLQJ�����RI�WKH�HOHFWULFLW\�JHQHUDWHG�E\� WKH�ZLQG�SRZHU��DQG� WKH�RWKHUFRPELQLQJ�����RI�ZLQG�SRZHU�ZLWK����RI�SKRWRYROWDLF�SRZHU��)XUWKHU�VFHQDULRV�ZHUH�JHQHUDWHG�DQGFRPSDUHG�WR�WKH�SUHYLRXV�E\�WKH�DVVXPSWLRQ�RI�GHFOLQLQJ�SULFHV�RI�UHQHZDEOH�HQHUJ\�WHFKQRORJLHV��7KHVFHQDULRV�ZHUH� FRPSDUHG� IURP� WKH� SRLQW� RI� YLHZ� RI� HOHFWULFLW\� JHQHUDWLRQ� SULFHV�� EXW� DOVR� IURP� WKHSRLQW�RI�YLHZ�RI�JUHHQKRXVH�JDVHV��*+*��HPLVVLRQV��7KH�SRVVLEOH� LQIOXHQFH�RI�&OHDQ�'HYHORSPHQW0HFKDQLVP� DV� D� SDUW� RI� VDWLVI\LQJ� WKH� 8QLWHG� 1DWLRQV� )UDPHZRUN� &RQYHQWLRQ� RQ� &OLPDWH� &KDQJHREMHFWLYHV�ZHUH�DVVHVVHG��$�FHUWDLQ�SRWHQWLDO�IRU�ILQDQFLQJ�WKH�WHFKQRORJ\�WUDQVIHU�ZDV�TXDQWLILHG�DQGLWV�LQIOXHQFH�RQ�GLIIHUHQW�HOHFWULFLW\�V\VWHP�SODQQLQJ�VFHQDULRV�HVWLPDWHG�

,1752'8&7,21
,W�EHFDPH�FOHDU�LQ�WKH�FRXUVH�RI�WKH�VHFRQG�KDOI�RI�WKH�WZHQWLHWK�FHQWXU\�WKDW�RZLQJ�WR�KXPDQDFWLYLWLHV�WKH�FDUERQ�GLR[LGH�DQG�RWKHU�JUHHQKRXVH�JDVHV�FRQFHQWUDWLRQ�LQ�DWPRVSKHUH�KDV�VLJQLILFDQWO\LQFUHDVHG� VLQFH� WKH� HDUO\� QLQHWHHQWK� FHQWXU\�� 7KHUH� LV� VWURQJ� HYLGHQFH� WKDW� FDUERQ� GLR[LGH� PLJKWVLJQLILFDQWO\� LQIOXHQFH� WKH� JOREDO�ZDUPLQJ� SURFHVV� GXH� WR� WKH� JUHHQKRXVH� JDV� HIIHFW� LQ� WKH� FRPLQJGHFDGHV��7KH�8QLWHG�1DWLRQV�KDYH�VWDUWHG�WKH�DEDWHPHQW�SURFHVV�E\�WKH�81�)UDPHZRUN�&RQYHQWLRQ�RQ&OLPDWH�&KDQJH��81)&&&��DW�WKH�³(DUWK�6XPPLW´�LQ�5LR�GH�-DQHLUR�������WR�EH�FRQWLQXHG�E\�\HDUO\VHVVLRQV�RI�WKH�&RQIHUHQFH�RI�WKH�3DUWLHV��&23��WR�WKH�81)&&&��7KH\�ZHUH�KHOG�LQ�%HUOLQ�LQ�������LQ*HQHYD�LQ�������LQ�.\RWR�LQ�������LQ�%XHQRV�$LUHV�LQ������DQG�LQ�%RQQ�LQ�������7KH�.\RWR�3URWRFROZDV� VLJQHG� LQ� ����� OD\LQJ� GRZQ� WKH� IRUPDO� SURPLVHV� IURP� ��� GHYHORSHG� FRXQWULHV� WR� UHGXFH� WKHJUHHQKRXVH� JDVHV� �*+*�� HPLVVLRQ� E\� DYHUDJH� RI� ������7KRVH� FRXQWULHV� DUH� FROOHFWLYHO\� NQRZQ� DV$QQH[�,�FRXQWULHV��7KH�GHYHORSLQJ�FRXQWULHV�DOVR�SURPLVHG�WR�SDUWLFLSDWH�LQ�WKH�SURFHVV��EXW�ZLWKRXWIRUPDO�OLPLWV�SOHGJHG��7KRVH�FRXQWULHV�DUH�NQRZQ�DV�QRQ�$QQH[�,�FRXQWULHV��7KH�&RQYHQWLRQ�LV�VLJQHGDQG�UDWLILHG�E\�����FRXQWULHV��ZKLOH�.\RWR�3URWRFRO�LV�VLJQHG�E\����FRXQWULHV�DQG�UDWLILHG�E\�RQO\���GXH WR�RSHQ�QHJRWLDWLRQV�RQ�PLWLJDWLRQ�PHFKDQLVPV�>�@�



5HSXEOLF�RI�&DSH�9HUGH�KDV�VLJQHG�WKH�&RQYHQWLRQ�LQ������DQG�UDWLILHG�LW�LQ������DV�D�QRQ�$QQH[�,�FRXQWU\�>�@��EXW� LW�KDV�QRW�VLJQHG� WKH�.\RWR�SURWRFRO�\HW��$V�D�QRQ�$QQH[� ,�FRXQWU\� LW� FDQSDUWLFLSDWH�LQ�WKH�*+*�HPLVVLRQ�PLWLJDWLRQ�SURFHVV�WKURXJK�&OHDQ�'HYHORSPHQW�0HFKDQLVP��RQH�RIPHFKDQLVPV�GHVLJQHG�WR�UHGXFH�WKH�FRVW�RI�DEDWHPHQW�ZKLOH�PD[LPLVLQJ�WKH�EHQHILW��$FFRUGLQJ�WR�WKH$UWLFOH� ���� RI� WKH� &RQYHQWLRQ� ³WKH� GHYHORSHG� FRXQWU\� 3DUWLHV� ���� VKDOO� WDNH� DOO� SUDFWLFDEOH� VWHSV� WRSURPRWH�� IDFLOLWDWH� DQG� ILQDQFH�� DV� DSSURSULDWH�� WKH� WUDQVIHU� RI�� RU� DFFHVV� WR�� HQYLURQPHQWDOO\� VRXQGWHFKQRORJLHV�DQG�NQRZ�KRZ�WR�RWKHU�3DUWLHV��SDUWLFXODUO\�GHYHORSLQJ�FRXQWU\�3DUWLHV��WR�HQDEOH�WKHP�WRLPSOHPHQW� WKH� SURYLVLRQV� RI� WKH� &RQYHQWLRQ´�� &OHDQ� 'HYHORSPHQW� 0HFKDQLVP� RI� WKH� 81)&&&SURFHVV� LV� H[DFWO\� D� YHKLFOH� WKDW� VKRXOG� HQDEOH� VXFK� D� WUDQVIHU�� ,W� HQYLVDJHV� WKDW� D� WHFKQRORJ\WUDQVIHUUHG�WR�D�QRQ�$QQH[�,�FRXQWU\�IURP�DQ�$QQH[�,�FRXQWU\�WKDW�KDV�UHVXOWHG�LQ�D�UHGXFWLRQ�RI�*+*HPLVVLRQ�IURP�WKH�EDVHOLQH�FRXOG�XVH�WKDW�UHGXFWLRQ�DV�FHUWLILFDWHV�WKDW�FRXOG�EH�WUDGHG�RU�XVHG�DJDLQVWWKH� LQYHVWLQJ� FRXQWU\�*+*� HPLVVLRQ� WDUJHW�� 7KH� EDVHOLQH� LV� VWLOO� QRW� IRUPDOO\� GHILQHG� IRU� WKH� QRQ�$QQH[�,�FRXQWULHV��EXW�LW�FRXOG�EH�HVWLPDWHG�DV�EXVLQHVV�DV�XVXDO�VFHQDULR�RI�*+*�HPLVVLRQ�SURMHFWLRQ�
:LWK� RQO\� DURXQG� ���� NJ� SHU� FDSLWD� &2� HPLVVLRQ� LQ� ����� >�@�� &DSH� 9HUGH� KDV� D� *+*HPLVVLRQ� RI� PLQXVFXOH� YDOXH�� HYHQ� ZLWK� WKH� FRPSDULVRQ� ZLWK� $IULFD� ������ NJ� SHU� FDSLWD��1HYHUWKHOHVV��WKLV�SDSHU�LV�JRLQJ�WR�VKRZ�WKDW�WKHUH�LV�D�SRWHQWLDO��LI�QRW�WR�VHULRXVO\�GHFUHDVH�WKH�JOREDO*+*�HPLVVLRQ��EXW�WR�KHOS�WKH�WHFKQRORJ\�WUDQVIHU�WR�WKH�GHYHORSLQJ�FRXQWULHV�E\�DFWXDOO\�KHOSLQJ�WKHPLWLJDWLRQ�SURFHVV�
$V�DQ�H[DPSOH�RI�D�UHDOO\�ORZ�HPLVVLRQ�WHUULWRU\�WKH�LVODQG�RI�6DQWR�$QWmR�ZDV�FKRVHQ��7KH&2� HPLVVLRQ� LV� HVWLPDWHG� WR� EH� DW� ��� NJ� SHU� FDSLWD� LQ� ������ZKLFK� LV� GXH� WR� WKH� IDFW� WKDW� WKHUH� LVSUDFWLFDOO\�QR� LQGXVWU\�RQ� WKH� LVODQG��DQG�QR�RWKHU� LPSRUWDQW�VRXUFHV�RI�*+*��DSDUW� IURP�HOHFWULFLW\JHQHUDWLRQ�DQG�WUDQVSRUW�
7KH�SURMHFWLRQV�VKRZQ�LQ�WKLV�SDSHU�DUH�EDVHG�RQ�WKH�SODQ�RI�SRZHU�V\VWHP�GHYHORSPHQW�IRUWKH� LVODQG� RI� 6DQWR� $QWmR� >�@� IRU� WKH� SHULRG� XQWLO� ������ 7KH� SHULRG� DIWHU� ������ LPSRUWDQW� IRU� WKH81)&&&� SURFHVV�� LV� IRUHFDVWHG� RQ� WKH� DVVXPSWLRQV� RI� H[SHFWHG� JURZWK� RI� SRSXODWLRQ�� *'3� DQGHQHUJ\�DQG�HOHFWULFLW\�FRQVXPSWLRQ��7KH�SDSHU�SUHGLFWV�D�YHU\� OLPLWHG�LQFUHDVH�LQ�SRSXODWLRQ��GXH� WRPLJUDWLRQ�WR�RWKHU�LVODQGV�DQG�HPLJUDWLRQ��DQG�H[SHFWV�WKDW�WKH�WRWDO�SRSXODWLRQ�RI�WKH�LVODQG�ZLOO�VWD\DURXQG��������7KDW�ZLOO�RQO\�FKDQJH�LI�WKHUH�LV�D�VLJQLILFDQW�FKDQJH�WR�WKH�HFRQRP\�RI�WKH�LVODQG�RI6DQWR�$QWmR��7KH�HFRQRP\�LV�QRZ�KHDYLO\�GHSHQGHQW�RQ�WKH�SULPDU\�VHFWRU��PXFK�RI�LW�RQ�VXEVLVWHQFHOHYHO��WKDW�PDNHV�����RI�LWV�*'3��ZKLOH�WKH�VHFRQGDU\�VHFWRU�PDNHV�����RI�LWV�*'3�DQG�WKH�UHVW�DUHVHUYLFHV��LQ�DOO�VRPH�����86'�RI�*'3�>�@�
7KHUH� DUH� RQO\� WKUHH� VLJQLILFDQW� *+*� HPLVVLRQ� VRXUFHV� RQ� WKH� LVODQG� RI� 6DQWR� $QWmR�� RQHEHLQJ�WKH�HOHFWULFLW\�JHQHUDWLRQ��WKH�RWKHU�WUDQVSRUW��DQG�WKH�WKLUG�XVH�RI�IRVVLO�IXHOV�IRU�FRRNLQJ��:HKDYH�KHUH�ORRNHG�RQO\�RQ�WKH�HOHFWULFLW\�JHQHUDWLRQ�VHFWRU�DOWKRXJK�RWKHU�VHFWRUV�PLJKW�EH�LQIOXHQFHGE\ WKH�WHFKQRORJ\�LQQRYDWLRQV�KDYLQJ�D�VSLOO�RYHU�HIIHFW�RQ�&DSH�9HUGH�
7KLV�SDSHU�WDNHV�LQWR�DFFRXQW�RQO\�&2� HPLVVLRQ�ZKLOH�QHJOHFWLQJ�WKH�RWKHU�JUHHQKRXVH�JDVHV�7KDW�LV�DFFHSWDEOH��EHFDXVH�RI�TXDOLWDWLYH�UHVXOWV�DQG�FRQFOXVLRQV�RI�WKLV�SDSHU�

6,78$7,21
&DSH� 9HUGH� LV� D� VPDOO� LVODQG� FRXQWU\� VLWXDWHG� LQ� WKH� $WODQWLF� 2FHDQ�� LQ� IURQW� RI� $IULFDQZHVWHUQ�FRDVW��,W�KDV�D�SRSXODWLRQ�RI��������������HVW��±�>�@��VSUHDG�RYHU���LVODQGV��7KH�SRSXODWLRQ�LVYHU\�\RXQJ�ZLWK�KLJK�ELUWK�UDWH�RI����SHU�WKRXVDQG�DQG�ORZ�PRUWDOLW\�UDWH�RI���SHU�WKRXVDQG��EXW�ZLWK�DIHUWLOLW\�UDWH�RI�VWLOO�KLJK���ERUQ�FKLOGUHQ�SHU�ZRPDQ�WKDW�KDV�VWDUWHG�WR�IDOO��6LQFH�WKH�LVODQGV�DUH�QRWPDQDJLQJ�WR�SURYLGH�HPSOR\PHQW�RSSRUWXQLWLHV�IRU�DOO�WKH�GHPRJUDSKLF�SRSXODWLRQ�JURZWK�WKHUH�LV�DQH[WUHPHO\�KLJK�HPLJUDWLRQ� UDWH�RI����SHU� WKRXVDQG��'XH� WR�XQHYHQ�GHYHORSPHQW�RI�GLIIHUHQW� LVODQGVWKHUH� LV� DOVR� LPSRUWDQW� LQWHUQDO�PLJUDWLRQ��PDLQO\� IURP� UXUDO� DUHDV� WR� XUEDQ� DUHDV� RQ�PDLQ� LVODQGV�6DQWLDJR�DQG�6mR�9LFHQWH��DQG�DOVR�WR�WKH�LVODQG�6DO�EHFDXVH�RI�LWV�LQWHUQDWLRQDO�DLUSRUW�
6XEVLVWHQFH�IDUPLQJ�LV�PDLQ�RFFXSDWLRQ�IRU�WKH�PDMRULW\�RI�WKH�UXUDO�SRSXODWLRQ�WKDW�FXUUHQWO\PDNHV� KDOI� RI� SRSXODWLRQ��7KH� UXUDO� DUHDV� DUH� VDWXUDWHG� DQG� LW� LV� SUHVXPHG� WKDW� WKH� QHZ�SRSXODWLRQVWHPPLQJ�IURP�WKH�GHPRJUDSKLF�JURZWK�LQ�UXUDO�DUHDV�ZLOO�PLJUDWH�WR�XUEDQ�DUHDV�RU�WR�DEURDG�� ,W� LVH[SHFWHG�WKDW�WKH�ELUWK�UDWH�ZLOO�VWHDGLO\�GHFUHDVH��ILUVW�UHODWLYHO\�VORZ��EXW�DIWHU������UDSLGO\��WR�UHDFK�� SHU�WKRXVDQG�LQ�������,W�LV�DOVR�H[SHFWHG��EXW�LW�PLJKW�SURYH�ZURQJ��WKDW�WKH�QHW�LPPLJUDWLRQ�ZLOO



VORZ�GRZQ�ZLWK�EHWWHU�VWDQGDUG�RI�OLYLQJ�DQG�EHWWHU�MRE�RSSRUWXQLWLHV�EURXJKW�ZLWK�QHZ�HFRQRPLHV�OLNHWRXULVP��ILVKHULHV�DQG�HQHUJ\�WR���SHU�WKRXVDQG�LQ������
,QWHUQDO�PLJUDWLRQV�ZLOO� IROORZ� WKH� SDWWHUQV� RI� HFRQRP\� JURZWK��ZKLFK� LV� UHODWLYHO\� KDUG� WRSUHGLFW��$�YHU\�VWURQJ�HPSOR\HU�LQ�&DSH�9HUGH�LV�WKH�DGPLQLVWUDWLRQ��DQG�VLQFH�RQO\�D�OLPLWHG�OHYHO�RIGHFHQWUDOLVDWLRQ�LV�SUHGLFWHG�WKH�FDSLWDO�3UDLD�ZLOO�EH�WKH�VWURQJHVW�PDJQHW�IRU�WKH�VXUSOXV�FRPLQJ�IURPWKH� VDWXUDWHG� UXUDO� DUHDV��7RXULVP�ZLOO� FUHDWH� DQRWKHU� SRVVLEOH� VHW� RI� JURZWK� FHQWUHV�� GHSHQGLQJ� RQLQIUDVWUXFWXUH�� KHDOWK� OHYHO� DQG� DWWUDFWLRQ� RI� FHUWDLQ� SODFHV�� 6DO� DOUHDG\� KDV� VWURQJ� DWWUDFWLRQ� LQ� WKHLQWHUQDWLRQDO� DLUSRUW�� WKH� EHVW� WRXULVW� LQIUDVWUXFWXUH� DOUHDG\� LQ� SODFH� DQG� UHODWLYHO\� VPDOO� QXPEHU� RILQKDELWDQWV�FXUUHQWO\��1HLJKERXULQJ�%RDYLVWD�KDV�JUHDW�SRWHQWLDO� LQ� LWV� SDUWLFXODU�GXQH�EHDXW\��6DQWR$QWmR�PLJKW�GHYHORS�VWURQJ�WRXULVW�LQGXVWU\�LI�LW�EHFRPHV�PRUH�DFFHVVLEOH��7KH�LVODQG�RI�6mR�9LFHQWHDQG� LWV�PDLQ� WRZQ�0LQGHOR�ZDV� IRU� D� ORQJ� WLPH� DQ� HFRQRP\� SRZHUKRXVH� RI� &DSH�9HUGH�� EXW� LW� LVUHFHQWO\� ORRVLQJ� LWV� SUHVWLJH�� 1HYHUWKHOHVV�� LW� LV� VWLOO� H[SHFWHG� WR� DWWUDFW� UXUDO� VXUSOXV� IURP� QRUWKHUQLVODQGV�RI�6DQWR�$QWmR�DQG�6mR�1LFRODX�
7KH�LVODQG�RI�6DQWLDJR��ZKHUH�WKH�FDSLWDO�3UDLD�LV�ORFDWHG��DOUHDG\�KROGV�PRUH�WKDQ�KDOI�RI�WKHSRSXODWLRQ�RI�&DSH�9HUGH��ZKLFK�ZLOO�UHDFK�����LQ������DQG�����LQ�������0RVW�RI�WKLV�JURZWK�ZLOOFRQWLQXH�WR�JR� WR�3UDLD�DV� LW�GRHV�VLQFH� WKH� LQGHSHQGHQFH�FUHDWHG�MRE�RSSRUWXQLWLHV� LQ�WKH�FDSLWDO��VR3UDLD�ZLOO� UHDFK� ������� LQ� ����� RU� ���� RI� WKH� SRSXODWLRQ� RI� &DSH�9HUGH� XQOHVV� WKHUH� LV� D� VWURQJLQYHVWPHQW�LQ�GHFHQWUDOLVDWLRQ�
&DSH�9HUGH� KDV� D� UHODWLYHO\� KLJK� QRPLQDO�*'3� SHU� FDSLWD� RI� ����� 86'� ������ >�@��� EXW� DVLJQLILFDQW�SDUW�RI� LW� LV�GXH� WR� HPLJUDWHG� UHODWLYHV� VHQGLQJ�PRQH\��ZKLFK�PHDQV� WKDW�ZKHQ� WKH� OLQNVVWDUW� WR�ZLWKHU�� WKH�PDLQ� LQFRPH� VRXUFH�ZLOO� GLVDSSHDU��7KH� SXUFKDVH� SRZHU� SDULW\� EDVHG�*'3�ZDVHVWLPDWHG�WR�EH������86'�FDSLWD�LQ������>�@�
7KH�ODFN�RI�QDWXUDO�UHVRXUFHV�LV�SDUWLDOO\�DVVXDJHG�E\�UHODWLYHO\�KLJK�OHYHO�RI�OLWHUDF\������LQ����� >�@���ZKLFK� LV� UHDFKLQJ�GHYHORSHG�FRXQWULHV� OHYHOV� IRU�SRSXODWLRQ�\RXQJHU� WKDQ����� DQG�QHDUO\JHQHUDO� VSUHDG�RI� HOHPHQWDU\� HGXFDWLRQ��8QIRUWXQDWHO\�� WKH� FRPSDUDWLYH� DGYDQWDJH� RI�ZHOO�HGXFDWHGSRSXODWLRQ�LV�XVHG�PRVWO\�IRU�ODERXU�H[SRUW�
$IWHU�ORQJ�SHULRGV�RI�PHGLRFUH�JURZWK�WKH�ODVW�WZR�\HDUV�VKRZQ�PXFK�EHWWHU�UHVXOWV�����*'3JURZWK�LQ������>�@��DQG�DJDLQ�LQ������>�@��1HYHUWKHOHVV��VXFK�H[FHSWLRQDO�JURZWK�LV�PRVW�SUREDEO\�GXHWR� WKH� SULYDWLVDWLRQ� LQGXFHG� FDSLWDO� LQIORZ�� 7KH� ORQJ�WHUP� JURZWK� LV� H[SHFWHG� WR� DYHUDJH� D� PRUHFRQVHUYDWLYH������XQWLO�������VWLOO��D�YHU\�KLJK�UDWH�IRU�D�FRXQWU\�ZLWKRXW�DQ\�DEVROXWH�DGYDQWDJH�
2QH�RI�WKH�PRVW�LPSRUWDQW�JURZWK�VHFWRUV�ZLOO�EH�WKH�SURGXFWLRQ�RI�GHVDOLQLVHG�ZDWHU��ZKLFKZLOO�JURZ�WZHQW\IROG�EHWZHHQ������DQG�������WR�����PLOOLRQ�P� SHU�\HDU��GXH�WR�ODFN�RI�ZDWHU�DQG�VXFKD FRQFHQWUDWLRQ�RI�SRSXODWLRQ��'HVDOLQLVDWLRQ�ZLOO�WKHQ�FUHDWH�D�VWURQJ�JURZWK�LQ�HOHFWULFLW\�GHPDQG�
$SDUW� IURP� WKH� LVODQG� RI� 6mR� 9LFHQWH� WKH� HOHFWULFLW\� SURGXFWLRQ� LQ� &DSH� 9HUGH� ZDV� XQWLOUHFHQWO\�EHLQJ�GHYHORSHG�ORFDOO\��ZLWKRXW�XQGHUVWDQGLQJ�WKH�SRVLWLYH�HIIHFWV�RI�JULG�FRQQHFWLRQ��7KDWFRXOG�EH�SDUWLDOO\�H[SODLQHG�ZLWK�D�UHODWLYHO\�ORZ�GHPDQG��7KH�HOHFWULFLW\�FRQVXPSWLRQ�SHU�FDSLWD�KDVJURZQ�IURP�RQO\����N:K�LQ������WR�����N:K�LQ������>�@�ZLWK�WKH�LVODQG�RI�6DQWR�$QWmR�KDYLQJ�SHUFDSLWD�FRQVXPSWLRQ�RI����N:K�LQ�������7KDW�LV�H[SHFWHG�WR�JURZ�WR�����N:K�LQ�����������N:K�LQ����� ����N:K�LQ������DQG�PRUH�WKDQ������N:K�LQ�������6XFK�H[SRQHQWLDO�JURZWK�ZLOO�PDLQO\�EHFDXVHG�E\�IXUWKHU�HOHFWULILFDWLRQ�RI�WKH�LVODQG�DQG�YHU\�ORZ�FXUUHQW�FRQVXPSWLRQ�
&XUUHQWO\�RQO\�����RI�6DQWR�$QWmR�SRSXODWLRQ�LV�FRQQHFWHG�WR�WKH�HOHFWULFLW\�JULG��PDLQO\�LQWKH� QRUWKHUQ� ]RQH� RI� 5LEHLUD� *UDQGH� DQG� RWKHU� WZR� FRXQW\� FDSLWDOV�� 3RUWR� 1RYR� DQG� 3DXO�� 7KDW� LVH[SHFWHG�WR�JURZ�WR�����LQ�����������LQ������DQG�����LQ�������&HUWDLQ�SDUWV�RI�KDUG�WR�UHDFK�DQGSRRU UXUDO� SRSXODWLRQ�ZLOO�PRVW�SUREDEO\�EH� OHIW� RXW�RI� WKH� HOHFWULILFDWLRQ�� EXW� WKDW�PLJKW� FKDQJH� DVSRRU UXUDO� SRSXODWLRQ� LQFUHDVLQJO\�PRYHV� WR� WRZQV�ZKLOH� ULFKHU� SRSXODWLRQ� EXLOGV� VHFRQG� KRPHV� LQUXUDO�]RQHV�
7KHUH�DUH�DW�WKH�PRPHQW�DURXQG����LQGHSHQGHQW�HOHFWULFLW\�JULGV�DW�WKH�LVODQG�RI�6DQWR�$QWmR�7KH�JULG�LV�EHLQJ�H[WHQGHG�IURP�WKUHH�FRXQW\�FDSLWDOV��ZKLOH�LW�LV�H[SHFWHG�WKDW�WZR�RI�WKHP��5LEHLUD*UDQGH�DQG�3DXO�ZLOO�EH�FRQQHFWHG�LQ�\HDU�������&RQQHFWLQJ�WKH�WKLUG�JULG��WKH�RQH�RI�3RUWR�1RYR�RQWKH� RWKHU� VLGH� RI� WKH� LVODQG�ZLOO� SUREDEO\� FRPH� VHYHUDO� \HDUV� ODWHU�� GHSHQGLQJ� RQ�ZKLFK� VWUDWHJ\� LVFKRVHQ��7KLV�SDSHU�DVVXPHV�WKDW�WKH�PDLQ�WKUHH�JULGV�ZLOO�EH�FRQQHFWHG�DW�ODVW�LQ������WR�HQDEOH�WKHFRQVWUXFWLRQ� RI� YLDEOH� ZLQG� FDSDFLW\� LQ� WKH� ]RQH� EHWZHHQ� 3RUWR� 1RYR� DQG� -DQHOD�� 6RPH� VPDOOHUFRQJORPHUDWLRQV�LQ�WKH�ZHVWHUQ�KDOI�RI�WKH�LVODQG�ZLOO�VWD\�ZLWK�LVRODWHG�JULGV�PXFK�ORQJHU��:H�KDYH



QRW� DVVXPHG� FRQQHFWLQJ� 6DQWR� $QWmR� ZLWK� QHLJKERXULQJ� LVODQGV� 6mR� 9LFHQWH� EHIRUH� ������ VLQFHSUREDEO\�VXFK�FRQQHFWLRQ�ZRXOG�QRW�EH�FRPPHUFLDOO\�YLDEOH�
-XGJLQJ�IURP�WKH�JURZWK�LQ�GHPDQG�DQG�SUREOHPV�LQ�FRYHULQJ�LW�E\�SURGXFWLRQ��ZLWK�KLJK�ORVVRI ORDG�SUREDELOLW\��DQ\�QHZ�FDSDFLW\�EXLOW�DXWRPDWLFDOO\�FUHDWHV�QHZ�GHPDQG��:LWK�WKH�FRQVHUYDWLYHJURZWK�IRUHFDVW�WKH�HOHFWULFLW\�JHQHUDWLRQ�ZLOO�KDYH�WR�VDWLVI\�WKH�GHPDQG�RI���*:K�LQ����������*:KLQ����������*:K�LQ������DQG����*:K�LQ�������URXJKO\�GRXEOLQJ�HYHU\�WHQ�\HDUV��7KDW�GHPDQG�ZLOOVWD\� UHODWLYHO\� VWDEOH� GXULQJ� DURXQG� WKH� \HDU� VLQFH� WKHUH� DUH� QRW� VWURQJ� VHDVRQDO� FKDQJHV��ZKLOH� WKHGDLO\�YDULDWLRQV�ZLOO�EH�VRPHKRZ�GDPSHG�E\�WKH�UHIULJHUDWLRQ�FDSDFLW\�DQG�SRVVLEO\�E\�GHVDOLQLVDWLRQLI�LW�ZLOO�EH�UHTXLUHG�RQ�6DQWR�$QWmR�
7KH�SHDN�ORDG�LQ�WKH�PDLQ�QHWZRUN�ZLOO�QHYHUWKHOHVV�JURZ�IURP�����0:�LQ������WR�����0:�LQ������DQG�IXUWKHU�WR�����0:�LQ�����������0:�LQ������DQG�����0:�LQ�������GRXEOLQJ�WKH�FDSDFLW\QHHGHG�HDFK�GHFDGH��7DEOH���VKRZV�EDVLF�HOHFWULFLW\�GHPDQG�GDWD�

7DEOH��� (OHFWULFLW\�SURGXFWLRQ�LQ�6DQWR�$QWmR

���� ���� ���� ����
HOHFWULILFDWLRQ�UDWH��� �� �� �� ��
GHPDQG��*:K � �� �� ��
SHDN�ORDG��PDLQ�QHWZ���0: ��� ��� ��� ���
FRQVXPSWLRQ��N:K�FDSLWD ��� ��� ��� ����

$FFRUGLQJ� WR� WKH�VWXG\�GRQH�LQ������>�@� WKDW�GHPDQG�ZLOO�PRVWO\�EH�VDWLVILHG�E\� WKH�'LHVHOFDSDFLW\��&DSH�9HUGH�KDV�D�VXSHUE�HROLF�FRQGLWLRQ��OLNH�IRU�H[DPSOH�D�]RQH�EHWZHHQ�3RUWR�1RYR�DQG-DQHOD� ZKHUH� DYHUDJH� ZLQG� YHORFLW\� DUH� RYHU� ���P�V�� 8QIRUWXQDWHO\�� 6DQWR� $QWmR� GRHV� QRW� KDYH� DVLQJOH�JULG�EXW�WKUHH�PLQXVFXOH�RQHV�DQG�VHYHUDO�HYHQ�VPDOOHU��%HFDXVH�RI�JULG�VWDELOLW\�LW�LV�LPSRVVLEOHDW�WKH�PRPHQW�WR�LQVWDOO�DQ\�VHULRXV�ZLQG�FDSDFLW\��:KHQ�JULG�JHWV�FRQQHFWHG�LW�LV�H[SHFWHG�WKDW�RQO\VPDOO�ZLQG�WXUELQHV��H�J������N:��FRXOG�EH�LQVWDOOHG��RQO\�RQH�LQ�WKH�EHJLQQLQJ��DQG�ODWHU�SHULRGLFDOO\QHZ�FDSDFLW\�FRXOG�EH�DGGHG��6XFK�DQ�DSSURDFK�ZRXOG�VLJQLILFDQWO\�LQFUHDVH�WKH�LQYHVWPHQW�FRVW�LQ�WKHEHJLQQLQJ�� VLQFH� WKH� LQIUDVWUXFWXUH� ZRXOG� KDYH� WR� EH� ODLG� GRZQ� IRU� WKH� ZKROH� ILHOG�� ZKLOH� LWVLQVWDOODWLRQ�ZRXOG�ODVW�IRU�D�ORQJ�WLPH��6RODU�SRZHU��GXH�WR�LWV�KLJK�SULFH��FDQ�EH�H[SHFWHG�WR�EH�XVHGRQO\�ZKHUH�WKHUH�LV�QR�HFRQRPLF�YLDELOLW\�IRU�JULG�FRQQHFWLRQ�RU�HYHQ�D�PLFUR�'LHVHO�JHQHUDWRU��DQGWKDW�RQO\�IRU�VRPH�VSHFLILF�XVHV�
%86,1(66�$6�868$/�6&(1$5,2

7KH� EXVLQHVV� DV� XVXDO� VFHQDULR� IRU� 6DQWR� $QWmR�� EDVHG� RQ� WKH� ODWWHU� VWXG\�� HQYLVDJHVLQVWDOODWLRQ�RI���'LHVHO�XQLW�RI�����N:�EHWZHHQ�XQWLO������WR�FRYHU� WKH�GHPDQG�DQG�UHSODFH� WKH�ROGLQVWDOOHG�FDSDFLW\��6XFK�ODUJH�XQLWV�FDQ�RQO\�EH�LQVWDOOHG�LI�WKH�LVODQG�JULG�LV�FRQQHFWHG�LQWR�RQH��DQGRQO\�EHFDXVH�RI�WKH�ORZHU�FRVW�RI�XQLW�FDSDFLW\�IRU�ELJJHU�XQLWV��,Q�WKH�EHJLQQLQJ�VXFK�D�XQLW�ZLOO�EHPRUH� WKDQ� ���� RI� WKH� QHWZRUN� LQVWDOOHG� FDSDFLW\�� EXW� VLQFH� WKHUH� LV� DQ� XUJHQW� QHHG� RI� LQFUHDVLQJFDSDFLW\�DQG�WKHUH�LV�D�ODUJH�KLGGHQ�GHPDQG�WKDW�ZLOO�UHYHDO�RQO\�ZLWK�WKH�JURZWK�RI�LQVWDOOHG�FDSDFLW\�VXFK�D�VLWXDWLRQ�LV�WHPSRUDULO\�MXVWLILHG�
$IWHU�WKH�\HDU������QLQH�PRUH�XQLWV�RI�WKDW�VL]H�ZRXOG�EH�LQVWDOOHG��IDOOLQJ�XQGHU�WKH�����RIWKH�WRWDO�LQVWDOOHG�FDSDFLW\�RQO\�LQ�������$IWHU�WKDW�\HDU�SRVVLEO\�ODUJHU�XQLWV�FRXOG�EH�LQVWDOOHG�LQVWHDGRI WKH�����N:�RQHV�� EXW�QRW�ELJJHU� WKDQ�����0:��7KH� WRWDO� LQVWDOOHG� FDSDFLW\�ZLOO� UHDFK� ��0:�LQ����������0:�LQ���������0:�LQ������DQG������0:�LQ�������DOO�RI� LW�'LHVHO��7KH�FULWHULD�XVHG� WRFDOFXODWH� WKH�FDSDFLW\�QHHGHG�ZDV�1���DQG�DW� OHDVW�����UHVHUYH��ZKDW�HYHU� LV� VWULFWHU��7KH� UHVXOWLQJGHYHORSPHQW�RI�FDSDFLW\�LV�VKRZQ�RQ�)LJXUH���
'LHVHO� KDV� VHYHUDO� DGYDQWDJHV� IRU�&DSH�9HUGH�� ,W� LV� D� UHODWLYHO\� VLPSOH� WHFKQRORJ\� WKDW� KDVEHHQ�XVHG�IRU�D�ORQJ�WLPH�LQ�&DSH�9HUGH�DQG�LQ�VLPLODU�VLWXDWLRQV��WKHUH�LV�ORFDO�NQRZ�KRZ�LQ�RSHUDWLQJDQG� PDLQWDLQLQJ� 'LHVHO� SODQWV� DQG� WKHUH� LV� LQIUDVWUXFWXUH� EXLOG� IRU� IXHO� KDQGOLQJ�� 7KH� PDLQGLVDGYDQWDJH�IRU�&DSH�9HUGH�LV�WKH�KLJKO\�RVFLOODWLQJ�SULFH�RI�IXHO��ZKLFK�LV�FXUUHQWO\�YHU\�KLJK�DQGZKLFK�LV�WKH�PRVW�LPSRUWDQW�LQJUHGLHQW�LQ�WKH�SULFH�RI�HOHFWULFLW\�SURGXFHG�IURP�WKDW�WHFKQRORJ\��7KH



HFRORJLFDO�FRQFHUQ�LV�PRUH�RI�D�JOREDO�UHDFK��VLQFH�'LHVHO�WHFKQRORJ\�KDV�UHODWLYHO\�KLJK�LQWHQVLW\�RI*+*�SHU�XQLW�SURGXFW�
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\HDU

*
:
K

)LJXUH��� ,QVWDOOHG�FDSDFLW\�DQG�HOHFWULFLW\�SURGXFWLRQ�IRU�EXVLQHVV�DV�XVXDO�VFHQDULR��'LHVHO�RQO\

����(/(&75,&,7<�)520�5(1(:$%/(�6285&(6
7KHUH�DUH�PDQ\�GLIIHUHQW�ZD\V�KRZ�HPLVVLRQV�RI�*+*�FRXOG�EH�UHGXFHG��EXW�ZH�KDYH�GHFLGHGWR� FRQFHQWUDWH� RQ� WZR� WHFKQRORJLHV� WKDW� DUH� UHDGLO\� DYDLODEOH��7KH� ILUVW� RI� WKHP� LV�ZLQG� SRZHU�� IRUZKLFK�&DSH�9HUGH�KDV�VXSHUE�FRQGLWLRQV��LQFOXGLQJ�SDUWV�RI�WKH�LVODQG�RI�6DQWR�$QWmR��DQG�UHODWLYHO\JRRG� H[SHULHQFH� DQG� SRSXODULW\� DPRQJ� ORFDO� VWDNHKROGHUV�� 7KH� VHFRQG� RQH� LV� VRODU� SKRWRYROWDLFHOHFWULFLW\�JHQHUDWLRQ��7KDW�WHFKQRORJ\�LV�VWLOO�QRW�FRPPHUFLDOO\�YLDEOH�EXW�ZLWK�WKH�LQFUHDVH�RI�LQWHUHVWLQ�WKH�DEDWHPHQW�RI�*+*�HPLVVLRQV�WKHUH�LV�D�VWURQJ�SXVK�LQ�WKH�GLUHFWLRQ�RI�PDNLQJ�39�D�YLDEOH�JULGFRQQHFWHG�HOHFWULFLW\�VRXUFH��:H�VKDOO�WDNH�LW�KHUH��VWLOO��DV�D�VRXUFH�IRU�LVRODWHG�UHJLRQV�
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VRODU
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\HDU

*
:
K

VRODU
ZLQG
GLHVHO

)LJXUH��� ,QVWDOOHG�FDSDFLW\�DQG�HOHFWULFLW\�SURGXFWLRQ�IRU�����ZLQG�HOHFWULFLW\�DQG����VRODU�39�HOHFWULFLW\�VFHQDULR

7KH�ZLQG�VRODU�VFHQDULR�HQYLVDJHV�WKH�SURGXFWLRQ�RI�����HOHFWULFLW\�IURP�UHQHZDEOH�VRXUFHV���� IURP�HROLF�SRZHU�DQG����IURP�VRODU�SKRWRYROWDLF�FHOOV�VWDUWLQJ�IURP�������7KH�EHVW�SODFH�IRU�DZLQG� ILHOG� LV� D� ]RQH� EHWZHHQ� 3RUWR� 1RYR� DQG� -DQHOD�� RQ� WKH� QRUWK�HDVWHUQ� VLGH� RI� WKH� LVODQG� ZLWKDYHUDJH�\HDUO\�ZLQG�YHORFLWLHV�RI�PRUH�WKDQ����P�V�� �7KDW�]RQH�LV�RQ�WKH�ZD\�RI�WKH�SURSRVHG�PDLQJULG�OLQN�WKDW�LV�VXSSRVHG�WR�FRQQHFW�3RUWR�1RYR�DQG�3DXO��DQG�ZKHUH�LV�WKH�SRVVLEOH�ORFDWLRQ�RI� WKHQHZ�'LHVHO�SRZHU�SODQW��6WDUWLQJ�ZLWK������WKUHH�ZLQG�WXUELQHV�FRXOG�EH�LQVWDOOHG��HYHU\�\HDU�DGGLQJ��� N:�RI�FDSDFLW\��8QWLO������WKUHH�PRUH�ZLQG�WXUELQHV�RI�WKDW�VL]H�ZRXOG�EH�LQVWDOOHG��UHDFKLQJ�WKDWWRWDO�RI�����0:��$IWHU������HYHU\�VHYHUDO�\HDUV�D�XQLW�RI�����N:�FRXOG�EH�LQVWDOOHG��IRXU�RI�WKHP�XQWLO������SXVKLQJ�WKH�WRWDO�ZLQG�FDSDFLW\�WR�����0:�DQG�FRYHULQJ�����RI�WKH�HOHFWULFLW\�JHQHUDWLRQ�
7KH�VRODU�39�SDQHOV�FDQ�EH�LQVWDOOHG�DQ\ZKHUH��VLQFH�WKHUH�LV�D�ORW�RI�VXQ�LQ�6DQWR�$QWmR��,WFDQ�EH�LQVWDOOHG�LQ�VPDOO�XQLWV��VWDUWLQJ�ZLWK����N:�LQ�������DQG�UHDFKLQJ�WKH�LQVWDOOHG�FDSDFLW\�RI����N:�DQG����RI�HOHFWULFLW\�JHQHUDWLRQ�LQ�������8QWLO������WKH�WRWDO�39�FDSDFLW\�FRXOG�UHDFK�����N:�LQRUGHU�WR�FRYHU����RI�WKH�GHPDQG�IURP�WKLV�VRXUFH�
7KDW�ZRXOG�HQDEOH�JHQHUDWLRQ�RI�DURXQG�����RI�HOHFWULFLW\�IURP�UHQHZDEOH�VRXUFHV��)LJXUH���DQG� WR� UHGXFH� WKH� HPLVVLRQ� RI� &2� IURP� HOHFWULFLW\� SURGXFWLRQ� E\� WKH� VDPH� SHUFHQWDJH�� 7KH� PDLQGUDZEDFN� RI� WKLV� VFHQDULR� LV� WKDW� LQVWDOOLQJ� ZLQG� WXUELQHV� DQG� VRODU� 39� FHOOV� ZLOO� QRW� VLJQLILFDQWO\UHGXFH�WKH�'LHVHO�FDSDFLW\�QHHGHG�WR�VDWLVI\�WKH�UHVHUYH��7KH�ZLQG��DQG�VRODU��ZDV�WDNHQ�WR�DFFRXQW�IRUJXDUDQWHHG�SRZHU�VXSSO\�ZLWK�RQO\����RI�LWV�LQVWDOOHG�FDSDFLW\��7KH�UHVHUYH�ZDV�WDNHQ�LQWR�DFFRXQW�LQ



WKH�VDPH�ZD\�DV�LQ�WKH�EXVLQHVV�DV�XVXDO�VFHQDULR��KDYLQJ�LQ�UHVHUYH�DW� OHDVW� WZR�ODUJHVW�EORFNV��1��FULWHULD��DQG�DW�OHDVW�����RI�LQVWDOOHG�FDSDFLW\��ZKLFK�HYHU�FULWHULD�LV�VWULFWHU�
7KH� WKLUG� VFHQDULR� HQYLVDJHV� WKH�SURGXFWLRQ� RI� ����HOHFWULFLW\� IURP� HROLF� SRZHU� VWDUWLQJ� LQ�����ZLWK�����HOHFWULFLW\�JHQHUDWHG��,Q�WKH�EHJLQQLQJ�WKH�G\QDPLFV�RI�LQFUHDVLQJ�WKH�ZLQG�FDSDFLW\�LVWKH�VDPH�DV� LQ�WKH�VHFRQG�VFHQDULR��ZLWK� WKUHH�XQLWV�RI�����N:�DQG�����RI�HOHFWULFLW\�JHQHUDWHG�E\������7KHQ� WKH�SURFHVV�JHWV�IDVWHU��HQDEOLQJ� WKH�LQVWDOODWLRQ�RI���PRUH�XQLWV�XQWLO������UHDFKLQJ����0:��$IWHU� WKDW�����N:�WXUELQHV�ZRXOG�EH�DGGHG�HYHU\�VHYHUDO�\HDU� UHDFKLQJ���0:�E\�������7KHPDLQ�LGHD�EHKLQG�WKH�LQFOXVLRQ�RI�WKLV�VFHQDULR�LV�LWV�ILQDQFLDO�FRPSDULVRQ�ZLWK�WKH�VHFRQG�RQH�
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\HDU
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ZLQG
GLHVHO

)LJXUH��� ,QVWDOOHG�FDSDFLW\�DQG�HOHFWULFLW\�SURGXFWLRQ�IRU�����ZLQG�HOHFWULFLW\�VFHQDULR

)LJXUH��� VKRZV� UHGXFWLRQ�RI�&2� HPLVVLRQ� IURP� WKH�HOHFWULFLW\�JHQHUDWLRQ�GXH� WR�SURGXFLQJ��� RI� HOHFWULFLW\� IURP� UHQHZDEOH� VRXUFHV�� 6LQFH� KDUQHVVLQJ� RI� HROLF� DQG� 39� HQHUJLHV� GRHV� QRWSURGXFH�VLJQLILFDQW�RQ�WKH�SODFH�*+*�HPLVVLRQ��LW�UHGXFHV�WKH�WRWDO�HPLVVLRQ�E\������7KDW�UHGXFWLRQRI *+*� HPLVVLRQ� LI� ILQDQFHG� E\� DQ� $QQH[� ,� FRXQWU\� WKURXJK� WHFKQRORJ\� WUDQVIHU� PLJKW� EH� XVHGWKURXJK�D�&OHDQ�'HYHORSPHQW�0HFKDQLVP�WR�LQFUHDVH�WKH�*+*�WDUJHW�LQ�WKH�GRQRU�FRXQWU\�
7KH�2(&'�VWXG\�³0HHWLQJ�WKH�.\RWR�WDUJHWV´�>�@�FRQFOXGHV�WKDW�LQ�FDVH�RI�XQOLPLWHG�HPLVVLRQWUDGLQJ� WKH� DYHUDJH� SULFH� RI� &2� HPLVVLRQ� UHGXFWLRQ� ZRXOG� EH� ��� 86'� SHU� WRQQH� RI� FDUERQ�� 7KHFDUERQ� IXWXUHV� DUH� DOUHDG\� WUDGLQJ� DW� SULFHV� RI� ���� 86'� SHU� WRQQH� RI� FDUERQ� >�@�� $V� WKH� PDUNHWGHYHORSV�WKH�SULFH�LV�OLNHO\� WR�ULVH��:RUOG�%DQN¶V�3URWRW\SH�&DUERQ�)XQG�IRUHFDVWV�D�SULFH�RI������86'�SHU�WRQQH�RI�FDUERQ�>�@��7KH�WKHRUHWLFDO�SULFH�RI�DEDWHPHQW�RI����86'�W&�LV�XVHG�WR�GHPRQVWUDWHWKH�SRWHQWLDO�RI�WKH�&'0�IRU�WKH�LQYHVWRU��7KH�WRWDO�DPRXQW�LV�VKRZQ�RQ�)LJXUH���
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%$8
����5(
SRWHQWLDO�FHUWLILFDWH�YDOXH

)LJXUH��� 5HGXFWLRQ�RI�&2��HPLVVLRQ�GXH�WR�����RI�HOHFWULFLW\�SURGXFH�IURP�UHQHZDEOH�VRXUFHV�DQG�WKH�PD[LPXP�SRWHQWLDOYDOXH�RI�HPLVVLRQ�FHUWLILFDWHV�GXH�WR�&OHDQ�'HYHORSPHQW�0HFKDQLVP

),1$1&,$/�$1$/<6,6
7KH�HVWLPDWHG�SULFH�RI�'LHVHO�HOHFWULFLW\�LQ�&DSH�9HUGH�LV���86��N:K�IRU�D�XQLW�WKDW�RSHUDWHVRQ ����RI�ORDG��7KH�ORDGV�RQ�WKH�LVODQG�RI�6DQWR�$QWmR�DUH�PXFK�ORZHU��DQG�WKHUH�LV�D�QHHG�WR�DGMXVWWKH�SULFH�IRU�WKDW��7KH�HDVLHVW�ZD\�LV�WR�VSUHDG�WKH�IL[HG�FRVW�RYHU�WKH�DFWXDO�ORDG��ZKLFK�UHVXOWV�LQ�WKHDFWXDO�SULFH�RI�6DQWR�$QWmR�'LHVHO�HOHFWULFLW\�RI�XS�WR����86��N:K�



7KH� SULFH� RI� ZLQG� HOHFWULFLW\� LV� HVWLPDWHG� DW� �� 86��N:K�� GXH� WR� VXSHUE� HROLF� FRQGLWLRQV�DOWKRXJK�WKDW�LV�DQ�XQGHUHVWLPDWLRQ�GXH�WR�YHU\�VPDOO�ZLQG�ILHOG�LQVWDOOHG�LQ�WKH�EHJLQQLQJ��0HDQZKLOH�DIWHU�WKH�LQLWLDO�SHULRG��WKH�SULFH�VKRXOG�IDOO�WR�WKDW�OHYHO�RU�HYHQ�IXUWKHU��7KH�SUREOHP�LV�VLQFH�WKH�ZLQGSRZHU�FDQQRW�EH�XVHG�DV�JXDUDQWHHG�LW�ZLOO�LQFUHDVH�WKH�SULFH�RI�'LHVHO�HOHFWULFLW\��ZKLFK�ZLOO�KDYH�WRFRYHU�WKH�ORZHU�ORDG�IDFWRU�
7KH� SULFH�RI� VRODU� SKRWRYROWDLF� SRZHU� LV� HVWLPDWHG� DW� ���86��N:K�� GXH� WR� VPDOO� XQLWV� WKDWKDYH�WR�EH�LQVWDOOHG�LQ�UHPRWH�DUHDV�
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����5(��Z LQG�	�VRODU�39
����5(��Z LQG�	�VRODU�39��LQFOXGLQJ�FHUWLI LFDWHV
%$8

)LJXUH��� &RPSDULVRQ�RI�HOHFWULFLW\�SULFH�JHQHUDWHG�LQ�EXVLQHVV�DQG�XVXDO�DQG�ZLQG�VRODU�VFHQDULRV��ZLWK�WKH�LQIOXHQFH�RI�WKHHPLVVLRQ�FHUWLILFDWHV

7KH� FRPSDULVRQ� RI� HOHFWULFLW\� SULFH� EHWZHHQ� WKH� EXVLQHVV� DV� XVXDO� VFHQDULR� DQG� ZLQG�VRODUVFHQDULR�LV�VKRZQ�RQ�)LJXUH��� &RQVLVWHQWO\��WKH�UHQHZDEOH�VFHQDULR�LV�PRUH�H[SHQVLYH��7KH�SRVVLEOHDQG�PD[LPXP�LQIOXHQFH�RI�&'0�FHUWLILFDWHV�YDOXH�EHLQJ�WDNHQ�LQWR�WKH�ILQDQFLDO�FRQVLGHUDWLRQ�VKRZVWKDW�LW�LV�RI�WRR�VPDOO�LQIOXHQFH��6LPLODU�FRPSDULVRQ�ZLWK�RQO\�ZLQG�SRZHU�EHLQJ�LQVWDOOHG�DV�UHQHZDEOHLV�VKRZQ�RQ�)LJXUH��� $OWKRXJK�ZLWK�HVWLPDWHG�SULFHV��WKH�SULFH�RI�UHQHZDEOH�VFHQDULR�LV�KLJKHU�WKDQWKH� 'LHVHO� RQO\� RQH�� WKH� LQIOXHQFH� RI� &'0� FHUWLILFDWHV� LV� FUXFLDO�� VLQFH� WKH\� SXVK� WKH� ZLQG� LQWRHFRQRPLF�YLDELOLW\��7KLV�H[DPSOH� VKRXOG� EH� XQGHUVWRRG� LQ� D� TXDOLWDWLYH�ZD\�� DV� D� JRRG� H[DPSOH� RIDGGLWLRQDOLW\�RI�&'0�
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)LJXUH��� &RPSDULVRQ�RI�HOHFWULFLW\�SULFH�JHQHUDWHG�LQ�EXVLQHVV�DQG�XVXDO�DQG�ZLQG�VFHQDULRV��ZLWK�WKH�LQIOXHQFH�RI�WKHHPLVVLRQ�FHUWLILFDWHV

%RWK� UHQHZDEOH� VFHQDULRV� ZHUH� FDOFXODWHG� XVLQJ� FRQVWDQW� SULFHV� RI� UHQHZDEOH� HQHUJ\WHFKQRORJLHV��ZKLFK�LV�QRW�SURSHUO\�UHSUHVHQWLQJ�WKH�UHDOLW\��6RPH�5(7�SULFHV�DUH�IDOOLQJ�E\�D�WKLUG�RUD TXDUWHU�SHU�\HDU��:LQG�LV�VXFK�D�WHFKQRORJ\��DOWKRXJK�LW�LV�H[SHFWHG�WKDW�WKH�IDOO�LQ�WKH�SULFH�RI�ZLQGWXUELQHV�LV�VDWXUDWHG�DQG�ZLOO�RQO\�EH�SURORQJHG�E\�WKH�LQFUHDVH�RI�WKH�VL]H�RI�WXUELQHV�RIIHUHG�RQ�WKHPDUNHW��,I�ZH�HQYLVDJH�\HDUO\�IDOO�LQ�SULFH�LQ�WKH�ZLQG�WHFKQRORJ\�RI����DQG�LQ�VRODU�39�WHFKQRORJ\�RI����D�FRPSDULVRQ�VKRZQ�RQ�)LJXUH���FDQ�EH�PDGH�IRU�ZLQG�VRODU�VFHQDULR�
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����5(��IDOOLQJ�SULFHV

����5(��IDOOLQJ�SULFHV��LQFOXGLQJ�FHUWLI LFDWHV

%$8

)LJXUH��� 7KH�LQIOXHQFH�RI�WKH�GHFOLQLQJ�SULFHV�RI�UHQHZDEOH�HQHUJ\�WHFKQRORJLHV�RQ�WKH�HOHFWULFLW\�SULFH

(YHQ�WKRXJK�ZLWK�IDOOLQJ�SULFHV�RXU�HQHUJ\�PL[�ZLOO�JHW�HFRQRPLFDOO\�YLDEOH�FRPSDUHG�ZLWKWKH�EXVLQHVV�DV�XVXDO�VFHQDULR��LW�ZLOO�JHW�VR�RQO\�LQ�������ZKLOH�ZLWK�WDNLQJ�LQWR�DFFRXQW�WKH�SRWHQWLDOYDOXH�RI�&'0�FHUWLILFDWHV�WKDW�ZRXOG�DOUHDG\�KDSSHQ�LQ�������IRXU�\HDUV�HDUOLHU�
&21&/86,216

7KH� SDSHU� KDV� VKRZQ� WKH� SRWHQWLDO� LQIOXHQFH� RI� WKH� 81)&&&� SURFHVV� WKURXJK� LWV� &OHDQ'HYHORSPHQW�0HFKDQLVP�RQ�WKH�WHFKQRORJ\�WUDQVIHU�WR�D�GHYHORSLQJ�UHJLRQ�� LQ� WKH�FDVH�RI�YHU\� ORZFDUERQ� LQWHQVLW\�� DV� LW� LV� RQ� WKH� LVODQG� RI� 6DQWR�$QWmR�� 6DQWR�$QWmR� LV� DQ� H[DPSOH� RI� JRRG� QDWXUDOUHVRXUFH� IRU� UHQHZDEOH� HQHUJ\� H[SORLWDWLRQ� DQG� SRRU� HQHUJ\� LQIUDVWUXFWXUH�� ,W� LV� DOVR� WKH� FDVH� IRUVHYHUDO�,VODQG�DQG�5HPRWH�5HJLRQV�
7KH�IXWXUH�WUHQG�RI�FOHDQ�WHFKQRORJLHV�ZLOO�EH� WKH�PDLQ�SDUDPHWHU�WRJHWKHU�ZLWK�WKH�H[LVWLQJQDWXUDO�FRQGLWLRQV�WR�WDNH�LQWR�DFFRXQW�LQ�WKH�GHYHORSPHQW�RI�VFHQDULRV�IRU�*+*�PLWLJDWLRQ�
7KH�UHQHZDEOH�HQHUJ\�WHFKQRORJ\�WUDQVIHU�ZRXOG�EH�KHOSHG�E\�WKH�LQFHQWLYH�RI�SRVVLEOH�XVH�RIFDUERQ�FHUWLILFDWHV�REWDLQHG�IURP�WKH�UHGXFWLRQ�RI�*+*�HPLVVLRQ�JURZWK�DJDLQVW�WKH�LQYHVWRU�FRXQWU\WDUJHWV��WKRXJK�WKH�DGGLWLRQDOLW\�ZRXOG�EH�OLPLWHG�WR�VRPH�VLWXDWLRQV��:LQG�HQHUJ\��ZKLFK�LV�EDVLFDOO\FRPPHUFLDO�WRGD\�RQ�WKH�JOREDO�VFDOH�DQG�ORFDOO\�FRPSHWLWLYH�LI�QDWXUDO�FRQGLWLRQV�H[LVW��FDQ�HDVLO\�EHKHOSHG� LQ�D� FUXFLDO�ZD\�E\�&'0�� ,Q� WKLV� FDVH��&'0�FDQ�EH� DQ� LQFHQWLYH� IRU� IXUWKHU� SHQHWUDWLRQ� RIZLQG�HQHUJ\�LQ�,VODQG�DQG�5HPRWH�5HJLRQV�
7KH�VRODU�SKRWRYROWDLF�WHFKQRORJ\�LV�VWLOO�WRR�H[SHQVLYH�WR�EH�KHOSHG�E\�&'0��0HDQZKLOH��LIWKH� SULFHV� RI� UHQHZDEOH� HQHUJ\� WHFKQRORJLHV� FRQWLQXH� WR� IDOO�� LW� ZDV� VKRZQ� WKDW� WKDQNV� WR� &'0� DVZLWFK�WR�HFRQRPLF�YLDELOLW\�PLJKW�EH�IRUFHG�WR�RFFXU�KDOI�D�GHFDGH�HDUOLHU�WKDQ�ZLWKRXW�WKH�LQIOXHQFHRI WKH�81)&&&�SURFHVV�

/,7(5$785(
��� 81�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH�VLWH��KWWS���ZZZ�XQIFFF�GH
��� 7KH�+XPDQ�'HYHORSPHQW�5HSRUW�������81'3��KWWS���ZZZ�XQGS�RUJ�KGUR�UHSRUW�KWPO
��� 'HOJDGR��-DQVpQLR�HW�DO���3HUVSHFWLYDV�GH�GHVHQYROYLPHQWR��3ODQR�GLUHFWRU�GH�HOHFWULFLGDGH�GH�6DQWR�$QWmR��������&DSH9HUGH
��� 'HOJDGR�� -DQVpQLR� HW� DO��� 'LDJQyVWLFR� GH� VLWXDomR� ORFDO�� 3ODQR� GLUHFWRU� GH� HOHFWULFLGDGH� GH� 6DQWR� $QWmR�� ������ &DSH9HUGH
��� 7KH�:RUOG�)DFWERRN�������&,$��KWWS���ZZZ�RGFL�JRY�FLD�SXEOLFDWLRQV�IDFWERRN�LQGH[�KWPO
��� /H�0RQGH��%LODQ�GX�0RQGH��(GLWLRQ�����
��� 2(&'�VWXG\�³0HHWLQJ�WKH�.\RWR�WDUJHWV´��&20�(19�(32&�&3(������������
��� 7KH�(FRQRPLVW��*UHHQKRXVH�JDVHV���&RVW�IUHH��-DQXDU\���������

http://www.odci.gov/cia/publications/factbook/index.html
http://www.undp.org/hdro/report.html
http://www.unfccc.de/


$&.12:/('*(0(17
7KH�DXWKRUV�ZRXOG�OLNH�WR�DFNQRZOHGJH�WKH�3RUWXJXHVH�0LQLVWpULR�GD�&LrQFLD�H�7HFQRORJLD�IRUWKH�ILQDQFLDO�VXSSRUW�RI�WKH�VFKRODUVKLSV�RI�'U��/XLV�$OYHV�DQG�'U��1HYHQ�'XLF�WKURXJK�WKH�SURJUDPPH3UD[LV�;;,�
7KH� ILQDQFLDO� VXSSRUW�RI� WKH�7+(50,(�SURJUDP��'*;9,,�RI� WKH�(XURSHDQ�8QLRQ�� DQG� WKH3RUWXJXHVH�'LUHFomR�*HUDO�GD�(QHUJLD�LV�DOVR�DFNQRZOHGJHG��7KH�FRQWHQW�RI�WKH�SXEOLFDWLRQ�LV�WKH�VROHUHVSRQVLELOLW\�RI� LWV�DXWKRUV��DQG�LQ�QR�ZD\�UHSUHVHQWV�WKH�YLHZV�RI�WKH�(XURSHDQ�&RPPLVVLRQ�RU� LWVVHUYLFHV�
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