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8UEDQ�DJULFXOWXUH�DQG�WKH�VRFLDO�UROH�RI�XUEDQLVP��
3ODQQLQJ�DQG�HWKLFV�IRU�FRPPXQLWLHV�DQG�WHUULWRULHV�

7HUHVD�0DUDW�0HQGHV���-RmR�&XQKD�%RUJHV��
�,QVWLWXWR�8QLYHUVLWiULR�GH�/LVERD�,6&7(�,8/��',1Æ0,$¶&(7�,8/��WHUHVD�PDUDW�PHQGHV#LVFWH�LXO�SW�

��,QVWLWXWR�8QLYHUVLWiULR�GH�/LVERD�,6&7(�,8/��',1Æ0,$¶&(7�,8/��
MRDRBFXQKDBERUJHV#LVFWH�LXO�SW�

�

$EVWUDFW�� 81� +DELWDW� ,,,� DQG� WKH� ����� $JHQGD� IRU� 6XVWDLQDEOH� 'HYHORSPHQW� KDYH� FKDOOHQJHG�
VFKRODUV�WR�UHDSSUDLVH�WKH�XUEDQ�HQYLURQPHQW�IURP�WKH�VXVWDLQDELOLW\�SHUVSHFWLYH���7KH�VWXG\�RI�XUEDQ�
IRUP��XUEDQ�PRUSKRORJ\���DV�ZHOO�DV�RI�UHVRXUFHV�DQG�PDWHULDOV�QHHGHG�IRU�FLWLHV�WR�IXQFWLRQ��XUEDQ�
PHWDEROLVP��DUH� WZR�VSHFLILF�DUHDV�ZKLFK�KDYH�SRWHQWLDO� WR�DVVHVV� WKH�XUEDQ�HQYLURQPHQW�DQG� WKHLU�
SURMHFWHG� GHYHORSPHQW�� 'HSDUWLQJ� IURP� VXFK� FRQWULEXWLRQV� WKLV� SUHVHQWDWLRQ�� IRFXV� RQ� WKH�
FRQWULEXWLRQV�RI�DQ�RQJRLQJ�UHVHDUFK�3URMHFW��63/$&+�±�6SDWLDO�3ODQQLQJ�IRU�&KDQJH���ZKLFK�DLPV�
WR� SURPRWH� D� VXVWDLQDEOH� XUEDQ� WUDQVLWLRQ� RI� /LVERQ� 0HWURSROLWDQ� $UHD� �/0$��� LQIRUPHG� RQ� D�
GHVLUDEOH� IRRG�EDVHG�XUEDQLVP��ZLWK� LPSDFW� RQ� WKH� LPSURYHPHQW� RI� HQYLURQPHQWDO� FRQGLWLRQV� DQG�
SHRSOH¶V� OLYHV��/0$�FRQFHQWUDWHV� DERXW���PLOOLRQ� LQKDELWDQWV��ZKRP�PRVWO\�RFFXS\� LWV� SHULSKHUDO�
UHVLGHQWLDO� DUHDV�� PRVWO\� GHYHORSHG� WKURXJKRXW� ��WK� FHQWXU\�� 0DQ\� RI� WKHVH� DUHDV� JDYH� ULVH� WR�
UHOHYDQW� SUREOHPV� LQFOXGLQJ� VRFLDO� LVRODWLRQ� DQG� FDU� GHSHQGHQF\�� ZKLOH� RWKHUV� KDYH� ZLWQHVVHG� D�
QXPEHU� RI�PXQLFLSDO� DQG� SULYDWH� LQLWLDWLYHV� WR� FRXQWHUDFW� VXFK� LVVXHV�� LQFOXGLQJ� WKH� SURPRWLRQ� RI�
XUEDQ� DJULFXOWXUH�� 63/$&+�3URMHFW� KDV� VXUYH\HG� D� QXPEHU� RI� FDVH� VWXGLHV�ZKLFK� DLP� WR� WKHRUL]H�
SODQQLQJ�DQG�KRXVLQJ�G\QDPLFV�RFFXUUHG�LQ�/0$�ZKLOH�LGHQWLI\LQJ�WKHLU�LPSDFWV�RQ�WHUULWRULDOL]LQJ�
HWKLFDO� SULQFLSOHV� JURXQGHG� RQ� XUEDQ� DJULFXOWXUH� LQLWLDWLYHV�� 6SHFLILFDOO\�� ZH� ZLOO� TXHVWLRQ� ZKDW�
VSHFLILF�LVVXHV�KDYH�EHHQ�LGHQWLILHG�LQ�63/$&+�FDVH�VWXGLHV�ZKLFK�GHHP�WR�SURYLGH�RSSRUWXQLWLHV�WR�
UHWKLQN� XUEDQ� SODQQLQJ� DQG� XUEDQ� IRUP� WRZDUGV� D�PRUH� VXVWDLQDEOH� HQYLURQPHQW� DQG� SURPRWH� WKH�
VRFLDO�UROH�RI�XUEDQ�SODQQLQJ��

.H\ZRUGV��XUEDQ�DJULFXOWXUH��XUEDQ�SODQQLQJ��HWKLFV��/LVERQ�0HWURSROLWDQ�$UHD��

�

�

�

,QWURGXFWLRQ��

8UEDQ�SODQQLQJ�KDV�DOZD\V�TXHVWLRQHG�ZKDW�FRQVWLWXWHV�D�µJRRG�FLW\¶�DQG�D�µJRRG�OLIH¶�ZKLFK�LW�ZLOO�SURPRWH��
<HW��KRZ�WR�GHILQH�µJRRG¶"�$ULVWRWOH��IRU�H[DPSOH��EHOLHYHG�WKHRU\�DQG�DFWLRQ�WHQGHG�WRZDUGV�µD�FHUWDLQ�JRRG¶��
EXW�FRQFHGHG�WKDW�µJRRG¶�PHDQW�GLIIHUHQW�WKLQJV�IRU�GLIIHUHQW�SHRSOH�LQ�GLIIHUHQW�FRQWH[WV��7KDW�PRGHUQ�
GHPRFUDFLHV�KDYH�EDUHO\�PDQDJHG�WR�WDFNOH�WKHVH�GLIIHUHQFHV�SURYHV�WKH�HYHUODVWLQJ�LPSRUWDQFH�RI�HWKLFV��

,GHDV�DQG�VWUXFWXUHV�VKDSLQJ�RXU�QRWLRQV�RI�KRZ�WR�OLYH��JRRG�DQG�EDG��DFFHSWDEOH�DQG�LQDFFHSWDEOH��RXU�UHODWLRQV�
WR�RWKHUV�DQG�EHKDYLRXU�VWDQGDUGV�LVWKH�WHUUDLQ�RI�HWKLFV��%ODFNEXUQ���������(YHQ�ZKHQ�HWKLFDO�GLPHQVLRQV�DUH�
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QRW�GLUHFWO\�UHIHUHQFHG��FUHDWLYH�DQG�FULWLFDO�DFWV�DUH�LPEXHG�LQ�WKHP��VLQFH�ZH�H[LVW�LQ�ZKDW�%ODFNEXUQ��������
FDOOV�DQ�µHWKLFDO�HQYLURQPHQW¶�HYHQ�ZKHQ�XQDZDUH�RI�LW���

$OWKRXJK�HWKLFV�XVXDOO\�FRPSULVHV�D�FRQVLGHUDWLRQ�RI�UHODWLRQV�EHWZHHQ�KXPDQ�EHLQJV��VXVWDLQDELOLW\��DV� LW�KDV�
EHHQ� FRQFHLYHG� VLQFH� WKH� SXEOLFDWLRQ� RI� WKH� µ%UXQGWODQG� 5HSRUW¶� �81�� ������ FKDOOHQJHV� WKLV� WUDGLWLRQDO�
XQGHUVWDQGLQJ�RI�HWKLFV��7KH�RIILFLDO�WLWOH�RI�WKH�UHSRUW�LWVHOI�� µ2XU�FRPPRQ�IXWXUH¶��SRLQWV�WKLV�UDWKHU�FOHDUO\�±�
VXVWDLQDELOLW\�PXVW�HQYLVLRQ�WKH�UHODWLRQ�RI�RXU�FXUUHQW�SUDFWLFHV�DQG�EHKDYLRUV�ZLWK�OLIH�FRQGLWLRQV�ZKLFK�IXWXUH�
JHQHUDWLRQV�ZLOO�LQKHULW�IURP�XV��81���������$V�VXFK��RXU�XQVXVWDLQDEOH�EHKDYLRUV�WRZDUGV�QDWXUH�ZLOO�LQHYLWDEO\�
FRPSURPLVH�QRW�RQO\�QDWXUH�LWVHOI��EXW�WKH�VXUYLYDO�RI�JHQHUDWLRQV�WR�FRPH��7KHVH�FRQFHUQV�OHG�D�JUHDW�QXPEHU�RI�
VFKRODUV�WR�DFFHSW�DQG�UHVHDUFK�WKH�HPHUJHQFH�RI�WKH�$QWKURSRFHQH�RU�&DSLWDORFHQH��D�SURSRVHG�QHZ�JHRORJLFDO�
DJH� PDUNHG� E\� GHHS� DOWHUDWLRQV� RQ� WKH� (DUWK� E\� KXPDQ� DFWLRQ�� SDUWLFXODUO\� XQGHU� WKH� JXLVH� RI� FDSLWDOLVW�
GHYHORSPHQW��6DJDQ���������7KDW�DORQH�PDNHV�VXVWDLQDELOLW\�DQ�LPSRUWDQW�HWKLFDO�TXHVWLRQ��

$V�XUEDQ�SRSXODWLRQV�DUH�H[SHFWHG�WR�GRXEOH�XQWLO�������81���������WKH�LPSDFW�RI�FLWLHV�LQ�VRFLDO�DQG�HFRORJLFDO�
VXVWDLQDELOLW\� LV� D� FUXFLDO� DUHD� RI� VWXG\�� WR� ZKLFK� PDQ\� VFKRODUV� LQ� YDVWO\� GLIIHUHQW� DUHDV� KDYH� DOUHDG\�
FRQWULEXWHG��7KDW�LV�WKH�FDVH�RI�XUEDQ�PRUSKRORJ\�ZKLFK�VWXGLHV�WKH�SK\VLFDO� IRUP�RI�FLWLHV�DQG�WKH�SURFHVVHV�
WKDW� IRUP� LW� LQ� WLPH� �2OLYHLUD�� ������� DQG� DOVR� RI� XUEDQ� PHWDEROLVP�� ZKLFK� LGHQWLILHV� VWRFNV� DQG� IORZV� RI�
PDWHULDOV�DQG�HQHUJ\�QHFHVVDU\�IRU�KXPDQ�DFWLYLWLHV��)LVFKHU�.RZDOVNL�DQG�:HLV]����������

5HVDUFKHUV� LQ�XUEDQ�PRUSKRORJ\�DQG�PHWDEROLVP�KDYH�FRQWULEXWHG�JUHDWO\� WR� WKH�XQGHUVWDQGLQJ�RI� WKH� IRUPDO��
PRUSKRORJLFDO��SROLWLFDO�DQG�HQYLURQPHQWDO�DVSHFWV�RI�WKH�FLW\��+RZHYHU��ZH�EHOLHYH�WKDW�DORQJVLGH�WKHVH�PRUH�
RU�OHVV�µWDQJLEOH¶�DVSHFWV�RI�FLWLHV��WKH�SURFHVVHV�DQG�FRQVHTXHQFHV�RI�WKHLU�FKDQJH�RYHU�WLPH�DQG�WKHLU�YDULDQFH�
DFURVV�VSDFH�PXVW�DOVR�EH�LQWHUSUHWHG�LQ�WKH�FRQWH[W�RI�UHODWLRQVKLSV�EHWZHHQ�SUHVHQW�DQG�IXWXUH�JHQHUDWLRQV��EXW�
DOVR�EHWZHHQ�KXPDQ�HQWLWLHV�DQG�HFRV\VWHPV�WKH\�H[SORUH��7KHVH�FDQ�EH�LQFOXGHG�LQ�WKH�ILHOG�RI�HWKLFV��DQG�LW�LV�
DQ�HWKLFDO�UHDGLQJ�WKDW�ZH�DLP�WR�VNHWFK�KHUH��

7R�GR�VR��ZH� ILUVW� VHHN� WR�HVWDEOLVK� DQ�RSHUDWLYH�FRQFHSW�RI�HWKLFV��ZKLFK�ZH�ZLOO� WKHQ�FRQIURQW�ZLWK� VSHFLILF�
H[DPSOHV�RI�SODQQHG�QHLJKERXUKRRGV�DQG�WKH�ZD\�WKH\�KDYH�EHHQ�WUDQVIRUPHG��HLWKHU�WKURXJK�QHZ�SODQQLQJ�RU�
WKURXJK�WKHLU�XVH�E\�FRPPXQLWLHV��2XU�HWKLFDO�UHDGLQJ�ZLOO�LQFOXGH�ERWK�WRS�GRZQ�DQG�ERWWRP�XS�LQLWLDWLYHV��DQG�
ZLOO�PRVWO\�IRFXV�RQ�SURFHVVHV�RI�FKDQJH�DV�WKH\�UHSUHVHQW�LPSRUWDQW�FRQWULEXWLRQV�IRU�VXVWDLQDELOLW\��6FRIIKDP�
DQG�0DUDW�0HQGHV�� ������ DQG� HWKLFV��:H�GUDZ� IURP�SUHOLPLQDU\� UHVXOWV� RI� µ63/$&+� ±�6SDWLDO�3ODQQLQJ� IRU�
&KDQJH¶�� DQ� RQJRLQJ� UHVHDUFK� DLPLQJ� WR� SURPRWH� D� VXVWDLQDEOH� WUDQVLWLRQ� RI� WKH� /LVERQ� 0HWURSROLWDQ� $UHD�
�/0$��� E\� XQGHUVWDQGLQJ� OLQNV� EHWZHHQ� XUEDQ� IRUP� DQG� VRFLR�PHWDEROLVP�� SDUWLFXODUO\� WKURXJK� WKH� IRRG�
V\VWHP���

8UEDQ�DJULFXOWXUH�HPHUJHV�DV�RQH�RI�WKH�PRVW�RXWVWDQGLQJ�WKHPHV�LQ�WKLV�FRQWH[W��LQ�WKH�/0$�DV�LQ�RWKHU�ZRUOG�
FLWLHV�� $V� 3XUG\� ������� SRLQWV� RXW�� IRRG�� WUHDWPHQW� RI� DQLPDOV� DQG� FOLPDWH� FKDQJH�� WKH� SDUDGLJPDWLF�
$QWKURSRFHQH�SUREOHPV��OHDYH�SHRSOH�XQFHUWDLQ�RI�ZKDW�WR�PDNH�RI�WKHLU�NH\�HQFRXQWHUV�ZLWK�WKH�QDWXUDO�ZRUOG��
$V� ZLOO� EH� GHPRQVWUDWHG�� XUEDQ� DJULFXOWXUH� LV� QRW� DOZD\V� ERUQ� RXW� RI� WKLV� FRQVFLRXV� QHHG� WR� UHFRQQHFW� ZLWK�
QDWXUH��DQG�LQ�VRPH�UHVSHFWV��LW�PD\�KDYH�DGYHUVH�SROLWLFDO�UHVXOWV��

7KHRUHWLFDO�IUDPHZRUN�DQG�OLWHUDWXUH�UHYLHZ�

$�XQLTXH�SHUVSHFWLYH�RQ�HWKLFV�LV�WKDW�RI�$XVWULDQ�SKLORVRSKHU�/XGZLJ�:LWWJHQVWHLQ��������������ZKR��GHILQHG�
HWKLFV�DV�WKH�LQTXLU\�LQWR�WKH�PHDQLQJ�RI�OLIH��RU�LQWR�ZKDW�PDNHV�OLIH�ZRUWK�OLYLQJ��RU�LQWR�WKH�ULJKW�ZD\�RI�OLYLQJ�
�:LWWJHQVWHLQ������������

,Q�KLV�ILUVW�ERRN�WKH�µ7UDFWDWXV�/RJLFR�3KLORVRSKLFXV¶���������:LWWJHQVWHLQ�FRQFHLYHG�HWKLFV�DV�WKH�GLVFRXUVH�
FDWHJRU\�WKDW�DOORZV�WKH�SRVVLELOLW\�RI�WKLQNLQJ�RI�JRRG�DQG�HYLO��DQG�VWDWHV�LW�LV�LQGLYLGXDOO\�HVWDEOLVKHG�WKURXJK�
VSHFLILF�DFWV��+RZHYHU��&KULVWHQVHQ¶V��������UHDGLQJ�RI�:LWWJHQVWHLQ¶V�SRVWKXPRXV�µ3KLORVRSKLFDO�
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,QYHVWLJDWLRQV¶��ZULWWHQ�IURP�WKH�����V�WR�������DQG�µ2Q�&HUWDLQW\¶��ZULWWHQ������������VXJJHVWV�D�FKDQJH�LQ�
WKLV�XQGHUVWDQGLQJ��,Q�WKHVH�ODWHU�ZRUNV��:LWWJHQVWHLQ¶V�HSLVWHPRORJLFDO�FRQFHSWV�KDG�FKDQJHG��KH�QR�ORQJHU�
EHOLHYHG�WKH�ZRUOG�FRXOG�EH�GHVFULEHG�E\�SUH�HVWDEOLVKHG�FDWHJRULHV��EXW�UDWKHU�E\�HQGOHVV�SDWWHUQV�LQ�ZKLFK�
WKHVH�FDWHJRULHV�LQWHUWZLQHG�LQ�XVH��ZKLFK�IRU�:LWWJHQVWHLQ�LV�DOZD\V�SXEOLF��,Q�WKLV�FRQWH[WR��IRU�VRPHWKLQJ�WR�
FRQVWLWXWH�DQ�HWKLFDO�QRUP��LW�PXVW�EH�SXEOLFO\�DVVHVVDEOH�DV�VXFK��&KULVWHQVHQ���������

:KHQ�GLVFXVVLQJ�DQ�HWKLFDO�GLPHQVLRQ�WR�VXVWDLQDELOLW\�DQG�XUEDQLVP��WKLV�LV�H[WUHPHO\�KHOSIXO��VLQFH�LW�ZRXOG�EH�
LPSRVVLEOH�WR�WKLQN�RI�WKHP�DV�LQGLYLGXDOO\�GHILQHG��7KH\�DUH�QRW�DFWV��EXW�UHVXOW�IURP�VSHFLILF�DFWV�LQYROYLQJ�
LQGLYLGXDOV��$FWV�LQFOXGLQJ�FKRLFHV�E\�DQ�DUFKLWHFW�RU�XUEDQ�GHVLJQHU�RQ�D�SODQ��FLWL]HQ�XVH�RI�SXEOLF�VSDFH��
GHFLVLRQV�E\�PXQLFLSDOLWLHV�RQ�FRQVWUXFWLRQ�RU�GHPROLWLRQ��SUHIHUHQFHV�RI�XUEDQ�GHYHORSHUV�±DFWV�ZLWK�D�SXEOLF�
LPSDFW���

6XUYH\LQJ���WK�FHQWXU\�XUEDQLVP��1LHOVHQ��������LGHQWLILHV�HWKLFDO�SDUDGLJPV�LQ�XUEDQ�PRGHOV�DWWHPSWLQJ�WR�
PDWHULDOL]H�VSHFLILF�UHODWLRQV�EHWZHHQ�VRFLR�SROLWLFDO�YDOXHV�DQG�EXLOW�HQYLURQPHQWV��+RZHYHU��1LHOVHQ��������
����ULJKWO\�REVHUYHV�HYHQ�UHYROXWLRQDU\�LGHDV�KDYH�EHHQ�FDQQLEDOL]HG�E\�WKH�PDUNHW�DQG�GHYRLG�RI�PHDQLQJ��
FRQFOXGLQJ�WKDW�DQ�HWKLFDO�XUEDQLVP�FDQ�RQO\�EH�FUHDWHG�UHWURDFWLYHO\�E\�WKHRU\��WKDW�LV��WKURXJK�XOWHULRU�
LQWHUSUHWDWLRQ��$OWKRXJK�1LHOVHQ¶V�DUJXPHQWV�DUH�FRQYLQFLQJ�DQG�WKHUH�PD\�EH�VRPH�WUXWK�WR�KLV�FRQFOXVLRQ��ZH�
PDLQWDLQ�WKDW�FHUWDLQ�DSSURDFKHV�WR�HWKLFV�UHPDLQ�XVHIXO�QRW�MXVW�LQ�KLVWRULRJUDSKLFDO�FULWLFLVP��EXW�LQ�LQIRUPLQJ�
FXUUHQW�DQG�IXWXUH�SODQQLQJ�SUDFWLFHV��DV�LV�WKH�DPELWLRQ�RI�WKH�63/$&+�3URMHFW��

6XVWDLQDELOLW\�±�XQDFFRXQWHG�LQ�1LHOVHQ¶V�VXUYH\�±�GHPDQGV�UHWKLQNLQJ�RXU�HWKLFDO�HQYLURQPHQW��6XFK�LV�WKH�
DSSURDFK�RI�.RSQLQD���������ZKR�H[WHQGV�HWKLFV�WR�QDWXUH��QDPHO\�SODQWV��DLPLQJ�DW�D�VXVWDLQDELOLW\�EDVHG�
HWKLFV��3XUG\��������DOVR�LGHQWLILHV�D�VKLIW�LQ�QRWLRQV�RI�VXVWDLQDEOH�ODQG�XVH��IURP�ZLOGHUQHVV�SUHVHUYDWLRQ�WR�
IRRG�SURGXFWLRQ��IURP�µXQDOWHUHG¶�ODQGVFDSHV�WR�ODQGVFDSHV�WUDQVIRUPHG�E\�ODERXU�ZKLFK�FRQQHFWV�SHRSOH�ZLWK�
ODQG�DQG�ZLWK�QDWXUH�LQ�JHQHUDO��

,QGHHG��FKDQJHV�LQ�XUEDQL]DWLRQ�FKDQJHG�VRFLDO�DWWLWXGHV�EHWZHHQ�VRFLHW\�DQG�QDWXUH��*DQG\���������7LEEV�
�������VXJJHVWV�WKDW�FXOWXUH�LV�VKLIWLQJ�WRZDUGV�JUHDWHU�FRQFHUQV�IRU�HFRORJ\��ZKLOH�ZH�KDYH�HOVHZKHUH�GLVFXVVHG�
KRZ�VXVWDLQDELOLW\�LV�D�VWUXFWXULQJ�VRFLR�FXOWXUDO�IRUFH�LQ�WKH�SUHVHQW��0DUDW�0HQGHV�DQG�%RUJHV���������:KDW�LV�
JHQHULFDOO\�NQRZQ�DV�WKH�IRRG�PRYHPHQW��ZKLFK�VXJJHVWV�D�QHZ�SLFWXUH�RI�SRHSOH�DQG�QDWXUH��ZKHUH�IRRG�
SURGXFWLRQ�DQG�SUHSDWDWLRQ�LV�D�VRXUFH�RI�VDWLVIDFWLRQ�DQG�NQRZOHGJH��ZKLFK�SUHVHUYHV��UDWKHU�WKDQ�H[KDXVWV��
QDWXUDO�SURFHVVHV��3XUG\���������

.RSQLQD¶V�UHYLHZ�RI�HQYLURQPHQWDO�HWKLFV�DURXQG�WZR�GLIIHUHQW�OLQHV�VKRZV�WKDW�LI�WKH�LQFOXVLRQ�RI�QDWXUH�LQ�RXU�
HWKLFDO�LGHDV�LV�D�ORJLFDO�UHVSRQVH�WR�UHVRXUFH�RYHUH[SORUDWLRQ�DQG�FOLPDWLF�FKDQJH��LW�LV�D�FRPSOH[�PDWWHU�±�
ZKLOH�ODQG�HWKLFV�DFNQRZOHGJHV�LQWULQVLF�YDOXH�WR�HFRORJLFDO�FROOHFWLYHV��OLNH�HFRV\VWHPV���GHHS�HFRORJ\�
DWWULEXWHV�LW�WR�LQGLYLGXDO�OLYLQJ�RUJDQLVPV��7KLV�HFRFHQWULVP�YV��ELRFHQWULVP�GHEDWH�±�HFKRHLQJ�HDUO\���WK�
FHQWXU\�VRFLRORJ\�GHEDWHV�EHWZHHQ�PHWKRGRORJLFDO�KROLVP��0DU[��'XUNKHLP��5DGFOLIIH�%URZQ��DQG�
LQGLYLGXDOLVP��:HEHU��0DOLQRZVNL��±�KDV�LWV�LPSOLFDWLRQV��EXW�ZH�DFFHSW�.RSQLQD¶V�VXJJHVWLRQ�WKDW�WKH�
IXQGDPHQWDO�JRDO�LV�D�UH�RULHQWDWLRQ�RI�RXU�ZRUOG�YLHZ��LQ�ZKLFK�OLPLWOHVV�H[SORUDWLRQ�RI�QDWXUH�EHFRPHV�
LQDFFHSWDEOH���

,Q�.RSQLQD¶V�SURSRVLWLRQ��GLIIHUHQW�IRUPV�RI�GHVFULELQJ�WKH�ZRUOG�±HFRORJ\��XUEDQLVP��HFRQRPLFV�DQG�HWKLFV�±�
LQWHUSOD\�LQ�VSHFLILF�SDWWHUQV��OLNH�:LWWJHQVWHLQ�VXJJHVWHG�LQ�KLV�ODWHU�ZULWLQJV��&KULVWHQVHQ���������

1LHOVHQ¶V��������HWKLFDO�UHDGLQJ�RI�.H\QHVLDQ�����V�SROLWLFV�RI�UHGLVWULEXWLRQ�LGHQWLILHV�WKH�FRQVWUXFWLRQ�RI�D�
PRGHUQ�LQGXVWULDO�VRFLHW\�DV�D�GULYLQJ�IRUFH��FRQWUROOLQJ�XUEDQL]DWLRQ�DQG�IRUPLQJ�D�ODUJH�PLGGOH�FODVV�WR�
FRQVXPPH�SURGXFHG�JRRGV��:H�ZRXOG�DGG�PDVVLYH�ODQG�XVH�FRQYHUWLRQV�WKDW�HOLPLQDWHG�UXUDO�VRLOV�WR�DOORZ�
XUEDQ�JURZWK�DQG�WKH�LQFUHDVLQJ�VHJJUHJDWLRQ�RI�XUEDQ�DQG�UXUDO�DFWLYLWLHV�DQG�WHUULWRULHV��7KH�ODWWHU��PDUNLQJ�
LQHTXDOLWLHV�EHWZHHQ�FLW\�DQG�FRXQWU\VLGH��:HDYHU���������PD\�KDYH�FRQWULEXWHG�WR�WKH�FROODSVH�RI�WKH�
µ.H\QHVLDQ�FRQVHQVXV¶�LQ�WKH�����V��ZKHQ�LWV�HWKLFDO�SULQFLSOHV�RI�HTXDOLW\�DQG�MXVWLFH�ZHUH�SHUFHLYHG�DV�
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OLPLWLQJ�LQGLYLGXDO�IUHHGRP��1LHOVHQ���������ZKLOH�WKH�IRUPHU�H[SRVHV�WKDW�RQO\�KXPDQ�HQWLWLHV�ZHUH�LQFOXGHG�LQ�
WKLV�HWKLFDO�SDUDGLJP��:LWK�WKH�ODWHU�SXEOLFDWLRQ�RI�WKH�µ%UXQGWODQG�5HSRUW¶��81��������LW�EHFDPH�FODU�WKDW��LI�
QRW�LQ�HWKLFV��LQ�HFRQRPLFV�DQG�SODQQLQJ��VXVWDLQDELOLW\�ZRXOG�KDYH�WR�EHFRPH�D�WRXFKVWRQH��

2QH�VLJQ�RI�FKDQJH�FDQ�EH�IRXQG�LQ�WKH�JURZWK�RI�XUEDQ�DJULFXOWXUH��,W�KDV�EHHQ�GLVFXVVHG�IRU�LWV�KLVWRULFDO�UROH�
�%DUWKHO�DQG�,VHQGDKO���������EXW�DOVR�LWV�DGYDQWDJHV�LQ�FUHDWLQJ�VRFLDO�ERQGV��3DUKDP���������LPSURYLQJ�
WHUULWRULDO�PHWDEROLVP��,EDxH]�DQG�.DWVLNLV��������)DUDXG���������FKDQJLQJ�SDWWHUQV�RI�KXPDQ�RFFXSDWLRQ�
�9LOMRHQ�HW�DO��������1DSDZDQ��������DQG�LQFUHDVHG�SROLWLFDO�SDUWLFLSDWLRQ��/\RQV�HW�DO��������3XUFHOO�DQG�
7\PDQ��������5H\QROGV����������

,Q�WKH�FDVH�RI�WKH�/0$��XUEDQ�DJULFXOWXUH�KDV�EHHQ�QRWLFHG�IRU�LWV�SRWHQWLDO�IRU�HFRQRPLF�GHYHORSPHQW��'HOJDGR��
�������LWV�UROH�LQ�HVWDEOLVKLQJ�VRFLDO�UHODWLRQV�DQG�SROLWLFDO�SDUWLFLSDWLRQ��&DEDQQHV�DQG�5DSRVR��������DV�ZHOO�DV�
WKH�FKDQJHV�LQ�LWV�SODQQLQJ��2OLYHLUD�DQG�0RUJDGR��������0DUDW�0HQGHV�HW�DO���������'LDV��������KDV�
IXUWKHUPRUH�VWXGLHG�PXQLFLSDO�XUEDQ�DJULFXOWXUH�FDVH�VWXGLHV�LQ�/LVERQ�DQG�&DVFDLV�IURP�D�PRUSKRORJLFDO�
SHUVSHFWLYH��

+HUH��ZH�VWDUW�E\�FRQIURQWLQJ�WKLV�OLWHUDWXUH�UHYLHZ�ZLWK�WZR�H[DPSOHV�RI�QHLJKERXUKRRGV�IURP�WZR�/0$�
PXQLFLSDOLWLHV��QDPHO\�WKH�/LVERQ�QHLJKERXUKRRG�RI�&KHODV�DQG�WKH�$PDGRUD�QHLJKERXUKRRG�RI�$OWR�GR�
=DPEXMDO��$IWHU�D�GHVFULSWLRQ�RI�HDFK��D�FRPSDUDWLYH�UHDGLQJ�ZLOO�EH�SUHVHQWHG�DQG�GLVFXVVHG�DJDLQVW�WKH�
EDFNJURXQG�RI�HWKLFV��7KH�FRQFOXVLRQ�ZLOO�GUDZ�VXJJHVWLRQV�IRU�LPSURYLQJ�XUEDQ�JDUGHQV�DQG�RSWLPL]LQJ�XUEDQ�
DJULFXOWXUH�LQ�*UHDWHU�/LVERQ��

&DVH�VWXGLHV�IURP�WKH�/LVERQ�0HWURSROLWDQ�$UHD�

,Q�WKLV�VHFWLRQ��ZH�SUHVHQW�WZR�FDVH�VWXGLHV�RI�WKH�UROH�RI�XUEDQ�DJULFXOWXUH�LQ�SODQQHG�XUEDQ�DUHDV��7KXV��ZH�
VHOHFWHG�WZR�QHLJKERXUKRRGV�SODQQHG�EHWZHHQ�WKH�����V�DQG�WKH�����V��ZKHQ�VHYHUDO�OHJDO�SURJUDPV�OHG�WR�WKH�
SODQQLQJ�RI�VHYHUDO�FRXQFLO�KRXVLQJ�QHLJKERXUKRRGV��DOORZLQJ�DQ�REVHUYDWLRQ�RI�UHVLGHQWDO�VSDFH�DV�SODQQHG�E\�
PXQLFLSDOLWLHV�WKHPVHOYHV��:H�SUHVHQW�D�EULHI�RYHUYLHZ�RI�WKHLU�FXUUHQW�VWDWH�DQG�ZKDW�IRUPV�RI�XUEDQ�
DJULFXOWXUH�KDYH�HPHUJHG�VLQFH�WKHLU�FRQVWUXFWLRQ��DV�QRQH�RI�WKH�RULJLQDO�XUEDQL]DWLRQ�3ODQV�SURSRVHG�DQ\�VSDFH�
IRU�DJULFXOWXUDO�DFWLYLWLHV��

�

)LJXUH���±�&DVH�VWXGLHV�ORFDWLRQ����±�&KHODV�9DOOH\����±�$OWR�GR�=DPEXMDO�
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�

7KH�&KHODV�9DOOH\�

8QWLO�WKH�����V��&KHODV�ZDV�D�ODUJH�H[WHQVLRQ�RI�DJULFXOWXUDO�ODQG��,W�UHPDLQHG�SUDFWLFO\�XQWRXFKHG�E\�
XUEDQL]DWLRQ��DVLGH�IURP�VPDOO�H[WHQVLRQV�RI�VOXPV�DQG�VRPH�LQGXVWULDO�IDFLOLWLHV�LQ�WKH�IULQJH�FORVHU�WR�WKH�7DJXV�
ULYHU��7KH�*7+�±�*DELQHWH�7pFQLFR�GH�+DELWDomR��7HFKQLFDO�2IILFH�IRU�+RXVLQJ���D�PXQLFLSDO�SODQQLQJ�RIILFH��
ZDV�FUHDWHG�WR�GUDZ�SODQV�IRU�/LVERQ¶V�(DVWHUQ�HQG��VWDUWLQJ�ZLWK�2OLYDLV�1RUWH�DQG�2OLYDLV�6XO��DOVR�IRUPHU�
DJUDULDQ�SURSHUWLHV�H[SURSULDWHG�E\�WKH�PXQLFLSDOLW\�IRU�WKH�GHYHORSPHQW�RI�KLJK�GHQVLW\�FRXQFLO�KRXVLQJ��
LQVSLUHG�E\�WKH�SULQFLSOHV�RI�PRGHUQ�XUEDQLVP��*RQoDOYHV�HW�DO���������

$UFKLWHFWV�-RVp�5DIDHO�%RWHOKR��E�������DQG�)UDQFLVFR�6LOYD�'LDV��E�������ZHUH�FKDUJHG�ZLWK�WKH�&KHODV�
8UEDQL]DWLRQ�3ODQ�LQ��������,Q�������6LOYD�'LDV�VWDUWHG�LWV�ILQDO�YHUVLRQ��*7+���������=RQHV�RU�HVWDWHV�ZHUH�
GHYHORSHG�DIWHUZDUGV��DOO�ZLWK�VSHFLILF�FRPSRVLWLRQV�RI�KLJK�GHQVLW\�KRXVLQJ�DQG�SXEOLF�DUHDV�WKDW�LQFOXGHG�
JUHHQ�SDUNV�DQG�HTXLSPHQW��1HZ�HOHPHQWV�RI�XUEDQ�IRUP�ZHUH�DGGHG�WR�WKH�XUEDQ�ODQGVFDSH��LQFOXGLQJ�VHYHUDO�
KLJK�ULVH�VODEV��LQ�WKH�$PHQGRHLUDV�DQG�2OLYDO�(VWDWHV���D�FLW\�EXLOGLQJ��WKH�&RQGDGR�(VWDWH��DQG�FRQWLQXRXV�
VHTXHQFHV�RI�EXLOGLQJV��WKH�/yLRV�(VWDWH���0DQ\�RI�WKH�HVWDWHV�LQ�&KHODV�FDQ�EH�FRQVLGHUHG�PHJDVWUXFWXUHV�DV�
WKH\�FDPH�WR�EH�GHILQHG�ODWHU�E\�DUFKLWHFWXUDO�FULWLF�5H\QHU�%DQKDP���������VKRZLQJ�JUHDW�FUHDWLYLW\�LQ�WKH�
DUWLFXODWLRQ�RI�GLIIHUHQW�XUEDQ�HOHPHQWV�LQWR�PDVVLYH�VWUXFWXUHV�FRXQWHUHG�E\�ODUJH�H[WHQVLRQV�RI�JUHHQ�VSDFH��
7KH�RULJLQDO�SODQ�ZDV�GLVPLVVHG�LQ�WKH�ODWHU�GHYHORSPHQWV��SDUWLFXODUO\�DIWHU�6LOYD�'LDV�OHIW�WKH�*7+�LQ�������
DQG�FRUUHVSRQGLQJ�]RQHV�KDYH�PRUH�FRQYHQWLRQDO�XUEDQ�IRUP�VROXWLRQV��QDPHO\�WRZHU�EORFNV��

)LJXUH���±�/yLV�(VWDWH��VHHQ�IURP�WKH�0XQLFLSDO�+RUWLFXOWXUDO�3DUN�

�

�
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)LJXUH���±�*XHUULOOD�*DUGHQ�DQG�6DOJDGDV�(VWDWH�RQ�WKH�EDFNJURXQG�

�

�

�

�

�

�

)LJXUH���±�*XHUULOOD�*DUGHQ�DQG�)ODPHQJD�(VWDWH�RQ�WKH�ULJKW�

�

�

�

�

�

�

����������������������)LJXUH���±�*XHUULOOD�*DUGHQ�DQG�)ODPHQJD�(VWDWH�RQ�WKH�EDFNJURXQG�
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�

7KH�PRURVH�GHYHORSPHQW�RI�&KHODV�ZDV�KDUGHQHG�E\�WKH�IDFW�WKDW�SODQQHG�HTXLSPHQW�DQG�LQIUDVWUXFWXUHV�ZHUH�
RQO\�SDUWLDOO\�RU�QHYHU�LPSOHPHQWHG��3DUWLFXODUO\�ZLWK�PRELOLW\�LQIUDVWUXFWXUH��WKLV�WUDQVODWHG�LQWR�D�UHODWLYH�
VHJUHJDWLRQ�RI�&KHODV�IURP�WKH�UHPDLQGHU�RI�WKH�FLW\��)XUWKHUPRUH��WKH�ZKROH�QHLJKERXUKRRG�KDV�EHFRPH�
LVRODWHG�IURP�WKH�UHVW�RI�WKH�FLW\��VXIIHULQJ�IURP�VRFLDO�H[FOXVLRQ��SRYHUW\��XQHPSOR\PHQW�DQG�FULPLQDOLW\�
�+HLWRU���������,Q�������D�ILOP�E\�/HRQHO�9LHLUD��µ=RQD�-¶�GLVSOD\HG�WKH�JHQHUDO�QHJDWLYH�SHUFHSWLRQ�/LVERQ�
VRFLHW\�KDG�RI�&KHODV��7KLV�OHG�H[WHQVLYH�GHPROLWLRQV�LQ�WKH�&RQGDGR�(VWDWH�LQ�������D�VROXWLRQ�ZKRVH�SRVLWLYH�
LPSDFW�UHPDLQV�XQFRQILUPHG��$QRWKHU�LQLWLDWLYH�RI�WKH�PXQLFLSDOLW\�WR�WDFNOH�WKH�SUREOHPV�RI�&KHODV�ZDV�WKH�
FUHDWLRQ��LQ�������RI�DQ�KRUWLFXOWXUDO�SDUN�EHWZHHQ�IRXU�HVWDWHV�±�=RQH�2��$PHQGRHLUDV��/yLRV�DQG�)ODPHQJD��
6LJQLILFDQWO\��WKHVH�LQFOXGH�VRPH�RI�WKH�PRVW�LPSRYHULVKHG�DUHDV�RI�WKH�9DOOH\��&DEDQQHV�DQG�5DSRVR���������

+RZHYHU��GHVSLWH�LWV�VXFFHVV��WKH�KRUWLFXOWXUDO�SDUN�RFFXSLHV�RQO\�D�SDUFHO�RI�RYHUDOO�ODQG�DYDLODEOH�IRU�LW��,W�KDV�
JURZQ�VLQFH�LWV�RULJLQDO�OD\RXW��DQG�DOO�RI�LWV�SORWV�DUH�FXUUHQWO\�RFFXSLHG�DQG�SURIXVHO\�FXOWLYDWHG��0RUHRYHU��
WKH\�DGG�D�OXVFLRXV�HOHPHQW�WR�WKH�XUEDQ�ODQGVFDSH��FRQWUDVWLQJ�ZLWK�WKH�7KDW�SRSXODU�LQWHUHVW�LV�JUHDWHU�WKDQ�WKH�
SDUN�FXUUHQWO\�DOORZV�LV�WHVWLILHG�E\�WKH�QHDUE\�JXHUULOOD�JDUGHQ��ODUJHU�WKDQ�WKH�PXQLFLSDO�SDUN��7KHVH�LQIRUPDO�
JDUGHQV�±�LQ�ZKLFK�SODQWHG�VSHFLHV�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�RQHV�LQ�WKH�PXQLFLSDO�SDUN�±�RFFXS\�
DQ�DUHD�QHYHU�GHYHORSHG�IRU�XUEDQL]DWLRQ��,W�LV�WKH�OHIWRYHU�VSDFH�EHWZHHQ�WKH�)ODPHQJD�(VWDWH��D�FRXQFLO�HVWDWH�
SODQQHG�E\�WKH�*7+��DQG�WKH�2ODLDV�6ORSH��D�IDFLQJ�XUEDQL]DWLRQ�IRU�WKH�PLGGOH�FODVV�SULYDWHO\�GHYHORSHG�LQ�WKH�
����V��6WDQGLQJ�EHWZHHQ�WKHVH�WZR�SODQQHG�DUHDV��WKH�JXHUULOOD�JDUGHQ�LV�RQO\�RQH�RI�VHYHUDO�HOHPHQWV�WKDW�DUH�
VRPHZKDW�XQDUWLFXODWHG�±�VRPH�KRXVLQJ�URZV��VWRUDJH�VSDFHV��D�PRWRUZD\�DQG�D�UDLOZD\��DV�ZHOO�DV�UXLQV�RI�
SUHPRGHUQ�KRXVHV��$V�ZH�KDYH�GHIHQGHG�HOVHZKHUH��0DUDW�0HQGHV�DQG�%RUJHV���������WKLV�QHLJKERXUKRRG�
VHHPV�WR�EH�UHWXUQLQJ�WR�/LVERQ¶V�DJUDULDQ�URRWV��ZKLFK��LQ�WKH�XQGHYHORSHG�DUHDV��SURYHV�WR�KDYH�QHYHU�
GLVDSSHDUHG���

$OWR�GR�=DPEXMDO�

$OWR�GR�=DPEXMDO�LV�ORFDWHG�RQ�WKH�ERUGHUOLQH�EHWZHHQ�WKH�/LVERQ�DQG�WKH�$PDGRUD�PXQLFLSDOLWLHV��7KH�ODWWHU�LV�
WKH�VPDOOHVW�PXQLFLSDOLW\�RI�/0$��EXW�DOVR�WKH�PRVW�GHQVHO\�SRSXODWHG��:LWK�D�ODUJH�SRSXODWLRQ�DQG�D�UHODWLYHO\�
VPDOO�WHUULWRU\��$PDGRUD�LV�VWLOO�UHYLVLQJ�LWV�0XQLFLSDO�0DVWHUSODQ��ZKLFK�VWLOO�GDWHV�IURP�������0DUDW�0HQGHV�
HW�DO���������

7KH�$OWR�GR�=DPEXMDO�,QWHJUDWHG�3ODQ�ZDV�VWDUWHG�LQ������DQG�LWV�LPSOHPHQWDWLRQ�LQ�������5LVLQJ�RYHU�D�VORSH��
WKH�SODQQHG�QHLJKERXUKRRG�LQFOXGHV�WZR�VLJQLILFDQW�HVWDWHV��WKH�$OWR�GR�0RtQKR��GHVLJQHG�E\�)UDQFLVFR�6LOYD�
'LDV��$QWyQLR�3LQWR�*RPHV�DQG�$QD�6DOWD��DQG�=DPEXMDO��GHVLJQHG�E\�9tWRU�)LJXHLUHGR�DQG�'XDUWH�&DEUDO�GH�
0HOOR��$OWR�GR�0RLQKR�LV�D�ORZ�GHQVLW\�KRXVLQJ�HVWDWH�ORFDWHG�RQ�WKH�ORZHU�HQG�RI�WKH�VORSH��ZLWK�WZR��DQG�
WKUHH�VWRUH\�VHPLGHWDFKHG�KRXVHV��VHSDUDWHG�E\�VPDOO�SDWLRV�DQG�IORZHUEHGV��7KH�JUHHQ�VSDFH�VXUURXQGLQJ�WKH�
UXLQV�RI�D�ZLQGPLOO�ZDV�OHIW�XQRFFXSLHG�DQG�UHPDLQV�VR�WRGD\��ZLWK�WKH�H[FHSWLRQ�RI�VRPH�VPDOO�DJULFXOWXUDO�
SORWV��

=DPEXMDO�LV�D�KLJK�GHQVLW\�FRPSOH[�RQ�WKH�KLOOWRS��,W�SUHVHQWV�VHYHUDO�URZV�RI�PXOWL�VWRUH\�VODEV��DOWKRXJK�LWV�
ORZHVW�VODE�LV�D�URZ�RI�WZR�VWRUH\�VLQJOH�IDPLO\�KRXVHV��7KHUH�LV�D�JHQHURXV�DPRXQW�RI�SXEOLF�VSDFH�ZLWK�ODUJH�
XUEDQ�JDUGHQV��VHYHUDO�XQGHUSDVVHV��FDIpV�DQG�SXEOLF�EHQFKHV��$IWHU�WKH�����V��WKH�=DPEXMDO�HVWDWH�ZDV�
UHGHYHORSHG�WR�LQFUHDVH�LWV�GHQVLW\��DQG�PDQ\�RWKHU�VODEV��RI�D�FRQVLGHUDEO\�SRRU�GHVLJQ�E\�DUFKLWHFWV�RWKHU�WKDQ�
)LJXHLUHGR�DQG�&DEUDO�GH�0HOOR�ZHUH�DGGHG��VDFULILFLQJ�VRPH�RI�WKH�RULJLQDOO\�SODQQHG�JUHHQ�SXEOLF�DUHD��

+RZHYHU��EHWZHHQ�WKH�ORZHU�VODE�RI�WKH�=DPEXMDO�(VWDWH�DQG�WKH�&5,/�KLJKZD\�±�ZKLFK�GLYLGHV�WKH�$PDGRUD�
DQG�/LVERQ�PXQLFLSDOLWLHV�±�DQ�H[WHQVLYH�JXHUULOOD�JDUGHQ�KDV�EHHQ�FUHDWHG�E\�ORFDOV��$GGLWLRQDOO\��VRPH�
LQGLYLGXDO�SORWV�FDQ�DOVR�EH�IRXQG�LQ�WKH�QHDUE\�XUEDQ�SDUN��DW�WKH�FHQWUH�RI�$OWR�GR�0RtQKR�DQG�HYHQ�LQ�WKH�
IULQJH�RI�WKH�,QGXVWULDO�=RQH�LQ�WKH�VRXWKZHVW�RI�WKH�QHLJKERXUKRRG��8UEDQ�IDUPHUV�WKHPVHOYHV�GHVLJQHG�SORWV��
VHOHFWHG�VSHFLHV�DQG�DJULFXOWXUDO�WHFKQLTXHV�DQG�RIWHQ�UHF\FOH�REMHFWV�DQG�PDWHULDOV�WR�VXLW�QHHGV�VXFK�DV�
UDLQZDWHU�KDUYHVW��LUULJDWLRQ�DQG�VWRUDJH��
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��������������)LJXUH���±�=DPEXMDO�(VWDWH�
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)LJXUH���±�*XHUULOOD�*DUGHQ��ZLWK�WKH�&5,/�KLJKZD\�RQ�WKH�EDFNJURXQG�

�

)LJXUH���±�*XHUULOOD�*DUGHQ��
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'LVFXVVLRQ�

%RWK�&KHODV�DQG�WKH�$OWR�GR�=DPEXMDO�EHORQJ�WR�WKH�HWKLFDO�SDUDGLJP�RI�:HOIDUH�6WDWHV��DV�GHVFULEHG�E\�1LHOVHQ�
��������+RZHYHU��LQ�3RUWXJDO��D�VRFLDO�GHPRFUDWLF�ZHOIDUH�V\VWHP�GR�QRW�VWDUW�XQWLO�������ZKHQ�D�PLOLWDU\�FRXS�
HQGHG�QHDUO\����\HDUV�RI�D�FRQVHUYDWLYH�UXUDOLVW�GLFWDWRUVKLS��+RZHYHU��SUHYLRXV�XUEDQL]DWLRQ�SURFHVVHV�KDG�
VKRZQ�3RUWXJXHVH�DUFKLWHFWV�DQG�SODQQHUV�ZHUH�LQGHHG�DZDUH�RI�LQWHUQDWLRQDO�XUEDQ�GHEDWHV��DQG�PDQDJHG�WR�
LQFRUSRUDWH�WKLV�NQRZOHGJH�LQ�WKHLU�SUDFWLFHV��

7KH�SULQFLSOHV�EHKLQG�WKH������&KHODV�3ODQ��GHVLJQHG�WR�SURYLGH�TXDOLW\�KRXVLQJ�IRU�SRRU�SRSXODWLRQV�DUH�QRW�
XQOLNH�SULQFLSOHV�JXLGLQJ�RWKHU�����V�FRXQFLO�KRXVLQJ�LQ�GHPRFUDWLF�FRXQWULHV��%RUJHV�DQG�0DUDW�0HQGHV��
�������VKRZLQJ�D�JUHDW�FDSDFLW\�RI�*7+�SODQQHUV�WR�RYHUFRPH�DGYHUVH�SROLWLFDO�FRQGLWLRQV��7KH�YDVW�JUHHQ�
DUHDV��VXSSRVHG�WR�SURYLGH�OHLVXUH�VSDFHV�EHWZHHQ�HVWDWHV��DV�ZHOO�DV�WKH�H[WHQVLYH�XVH�RI�GHFN�DFFHVV�DUH�ERWK�
DVVRFLDWHG�ZLWK�WKH�'RRUQ�0DQLIHVWR�DQG�ZLWK�WKH�GHEDWHV�NLFNVWDUWHG�E\�7HDP�����+HLWRU���������D�FROOHFWLYH�RI�
DUFKLWHFWV�ZKRVH�PRVW�UHOHYDQW�SURMHFWV�ZHUH�GHSHQGHQW�RQ�WKH�FRQVWUXFWLRQ�RI�WKH�FLW\�IRU�WKH�:HOIDUH�6WDWH�
�5LVVHODGD�DQG�9DQ�'HQ�+HXYHO���������,Q�VRFLDO�KRXVLQJ��WKLV�SDV�GH�GHX[�KDV�SURYHG�VRXU��DV�VHYHUDO�
QHLJKERXUKRRGV�SODQQHG�XQGHU�WKHVH�SULQFLSOHV�KDYH�EHHQ�V\VWHPDWLFDOO\�GHPROLVKHG��+DWKHUOH\���������&KHODV�
VKDUHV�WKH�VDPH�GLIILFXOW�RXWFRPH��5HIXUELVKLQJ�DQG�GHPROLWLRQ�ZRUN�LQ�VRPH�RI�WKH�DUHDV�KDYH�WDFNOHG�WKH�
VRFLDO�SUREOHPV�RI�VRPH�RI�WKH�DUHDV�WKURXJK�FKDQJHV�LQ�GHVLJQ��+RZHYHU��DQ�REVHUYDWLRQ�RI�WKH�XUEDQ�
DJULFXOWXUDO�SUDFWLFHV�LQ�&KHODV�DUH�D�SRVLWLYH�VLJQ�ZKLFK�KDV�QRW�EHHQ�IXOO\�DFNQRZOHGJHG��7KH�DSSURSULDWLRQ�RI�
YDFDQW�VSDFH�IRU�IRRG�SURGXFWLRQ�ZDV�QRW�SODQQHG�E\�WKH�*7+��EXW�WKH�SODQ�VWLOO�KDG�ERWK�FRQGLWLRQV�DQG�VSDFH�
IRU�LW�WR�KDSSHQ��FRQILUPLQJ�WKH�VXJJHVWLRQ�RI�6FRIIKDP�DQG�0DUDW�0HQGHV��������WKDW�VSDFH�LV�WKH�DVVHW�
DOORZLQJ�XUEDQ�FKDQJH�WR�VXFFHHG��,QGHHG��LI�RXU�DJH�LV�RQH�RI�XQFHUWDLQW\�RQ�KRZ�WR�UHFRQQHFW�ZLWK�QDWXUH��
H[SHULPHQWV�OLNH�LQ�WKHVH�QHLJKERXUKRRGV�XQGRXEWHGO\�KDYH�DQ�HWKLFDO�GLPHQVLRQ��LQVRIDU�DV�WKH\�SURSRVH�D�
QHFHVVDU\�FKDQJH�LQ�UHODWLRQV�EHWZHHQ�KXPDQV�DQG�WKHLU�HQYLURQPHQW��3XUG\��������������

,Q�WKH�$OWR�GR�=DPEXMDO�3ODQ��WKH�FRPPLWPHQW�WR�HWKLFDO�SULQFLSOHV�RI�MXVWLFH��HTXDOLW\�DQG�GLJQLW\�DUH�FOHDUHU��DV�
ERWK�$OWR�GR�0RLQKR�DQG�=DPEXMDO�ZHUH�EXLOW�DIWHU�������7KH�IRUPHU�ZDV�HYHQ�LQWHJUDWHG�LQ�6$$/��6HUYLoR�GH�
$SRLR�$PEXODWyULR�/RFDO���D�VRFLDO�KRXVLQJ�SURJUDP�VWDUWHG�E\�WKH�)LUVW�,QWHULQH�*RYHUQPHQW��6$$/�
IXQFWLRQHG�LQ�WKUHH�NH\�DUHDV��*UHDWHU�/LVERQ��*UHDWHU�3RUWR�DQG�$OJDUYH�DQG�ZDV�RQO\�ILQLVKHG�LQ�$OJDUYH�ZKHQ�
LW�ZDV�VXVSHQGHG�LQ�������%DQGHLULQKD���������

'HVSLWH�WKHLU�LQWHQGHG�HPSKDVLV�RQ�SXEOLF�VSDFH��QHLJKERXUKRRG�OLIH�DQG�GHFHQW�DFFRPRGDWLRQ�IRU�DOO��WKHVH�
SODQV�IDFHG�LPSOHPHQWDWLRQ�GLIILFXOWLHV�DQG�ZHUH�IRU�D�ORQJ�WLPH�OHIW�WR�QHJOHFW�DQG�VRFLDO�H[FOXVLRQ��1RZDGD\V��
WKH\�VWDQG�FORVH�WR�ODWHU�PDVV�KRXVLQJ�GHYHORSPHQWV�IRU�WKH�PLGGOH�FODVV�±�QDPHO\�WKH�2ODLDV�DQG�WKH�$OIUDJLGH�
GHYHORSPHQWV��LQ�/LVERQ�DQG�$PDGRUD�UHVSHFWLYHO\�±�EXW�PRVW�HVWDWHV�LQ�&KHODV�DQG�$OWR�GR�=DPEXMDO�KDYH�KDG�
WURXEOH�EHLQJ�LQWHJUDWHG�LQ�WKHLU�VSHFLILF�DUHDV��,Q�PDQ\�SODFHV�ZLWKLQ�WKHVH�QHLJKERXUKRRGV��SXEOLF�VSDFHV�DUH�
SRRUO\�NHSW��OLWWHUHG�DQG�XQGHUXVHG��DQG�VRPHWLPHV�ZHUH�QRW�HYHQ�LPSOHPHQWHG�DV�GHVLJQHG�LQ�WKH�SODQV��,Q�$OWR�
GR�0RLQKR�DQG�WKH�$PHQGRHLUDV�(VWDWH��WKLV�LV�QRW�VR��DV�UHVLGHQWV¶�DVVRFLDWLRQV�KDYH�EHHQ�LQYROYHG�LQ�
PDLQWHQDQFH�DQG�UHIXUELVKLQJ�SURFHVVHV��

7KHVH�H[DPSOHV�VKRZ�WKDW�WKH�HWKLFDO�FULWLTXHV�WR�WKH�:HOIDUH�6WDWH�SRLQWHG�RXW�E\�1LHOVHQ��������DUULYHG�WR�
3RUWXJDO��RQO\�ODWHU��)URP�WKH�����V�WR�WKH�����V��3RUWXJDO�VDZ�WUHPHQGRXV�LQFUHDVHV�LQ�FRQVWUXFWLRQ��PRVWO\�OHG�
E\�WKH�SULYDWH�VHFWRU��DQG�WKH�WHUULWRU\�ZDV�XUEDQL]HG�DW�DQ�XQSUHFHGHQWHG�UDWH��0RXUmR�DQG�0DUDW�0HQGHV��
�������0HDQZKLOH��WKH�NH\�SXEOLF�SROLF\�IRU�KRXVLQJ�IRU�PRVW�JRYHUQPHQWV�ZDV�HDVLHU�DFFHVV�WR�EDQN�ORDQV�
�'UDJR���������7KH�6WDWH�QR�ORQJHU�HQVXUHV�RU�SURJUDPV�KRXVLQJ�FRQGLWLRQV��EXW�UDWKHU�PDQDJHV�XUEDQ�
GHYHORSPHQW�DQG�HQFRXUDJHV�SHRSOH�WR�LQGLYLGXDOO\�ERUURZ�PRQH\�DQG�JHW�KRXVLQJ�IRU�WKHPVHOYHV��7KXV��WKH�
µZHOIDUH�RU�IUHHGRP¶�FULWLTXH�RI�����V�HWKLFV�LGHQWLILHG�E\�1LHOVHQ��������FDQ�EH�FRQILUPHG�LQ�3RUWXJDO��

%XW�ZKDW�ZRXOG�.RSQLQD¶V��������VXJJHVWLRQ�RI�D�QDWXUH�LQFOXVLYH�HWKLFV�WHOO�XV"�%RWK�3ODQV�UHVHUYH�JHQHURXV�
DPRXQWV�RI�JUHHQ�VRLO�WR�FRXQWHU�XUEDQL]DWLRQ��DOWKRXJK�DOVR�FRQILUP�µXUEDQ�SDUNV¶�DV�QRQ�SURGXFWLYH��2Q�WKH�
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RWKHU�KDQG��WKHVH�XUEDQL]DWLRQV�GLVSODFHG�ODUJH�DJULFXOWXUDO�H[SORUDWLRQV��DFWLYLWLHV�FKDQJHG�LQ�WKHVH�DUHDV��EXW�VR�
GLG�ODQG�FRYHU�SDWWHUQV�DQG�HFRV\VWHPV��$UJXDEO\��WKLV�ZDV�QHFHVVDU\��JLYHQ�WKH�VHYHUH�KRXVLQJ�FULVLV�DW�WKH�WLPH�
RI�GHVLJQ��9HU\�GLIIHUHQW�LV�WKH�FDVH�RI�WKH�ODUJHO\�XQUHJXODWHG�XUEDQ�JURZWK�LQ�WKH�����V�DQG�����V�ZKLFK�
DGYDQFHG�WKURXJK�PDVVLYH�ODQG�XVH�FKDQJHV�DQG�UHVXOWLQJ�LQ�D�KRXVLQJ�VXUSOXV��0RXUmR�DQG�0DUDW�0HQGHV��
�������%HVLGHV�HFRV\VWHP�GHVWUXFWLRQ��WKLV�SURFHVV�LPSOLHV�IXUWKHU�GDPDJHV�WR�WKH�HQYLURQPHQW�VLQFH�LW�UXQV�
SDUDOOHO�FKDQJHV�LQ�3RUWXJXHVH�DJULFXOWXUH�PRWLYDWHG�E\�WKH�(8�&RPPRQ�$JULFXOWXUDO�3ROLF\��'*$*5,��������
DQG�ODUJH�SXEOLF�LQYHVWPHQW�LQ�FDU�LQIUDVWUXFWXUHV��

'HVSLWH�WKH�HUDGLFDWLRQ�RI�SURGXFWLYH�JUHHQ�DUHDV��LQ�ERWK�&KHODV�DQG�$OWR�GR�=DPEXMDO��WKHUH�LV�D�VWURQJ�
HPSKDVLV�RQ�FRPPXQLW\�VSDFHV��7KHVH�WRR�KDYH�HWKLFDO�LPSRUWDQFH�±�WKH\�HFKR�WKH�����V�REVHVVLRQ�ZLWK�KLJK�
GHQVLW\�QHLJKERXUKRRGV�WKDW�PDLQWDLQHG�VWURQJ�FRQYLYLDO�ERQGV��%RUJHV�DQG�0DUDW�0HQGHV���������0RUH�UHFHQW�
GHYHORSPHQWV��HYHQ�LQ�DUHDV�VXUURXQGLQJ�WKHVH�WZR�QHLJKERXUKRRGV��ZHUH�DUJXDEO\�OHVV�IRFXVHG�LQ�FUHDWLQJ�VXFK�
SXEOLF�VSDFHV�DQG�RSWHG�IRU�PRUH�FRQYHQWLRQDO�VROXWLRQV��ZLWK�WRZHU�EORFNV�VHSDUDWHG�E\�OHLVXUH�JDUGHQV�DQG�
SDUNLQJ�VSDFH��,Q�D�VHQVH��LW�LV�WKH�DPELJXLW\�RI�WKH�XUEDQ�IRUPV�HPSOR\HG�LQ�&KHODV�DQG�LQ�$OWR�GR�=DPEXMDO�
WKDW�OHIW�HQRXJK�VSDFH�IRU�XQSODQQHG�LQLWLDWLYHV�WR�HPHUJH���

2QFH�ZH�REVHUYH�WKH�VDPH�QHLJKERXUKRRGV�DV�WKH\�VWDQG�WRGD\��ZH�VHH�IXUWKHU�RSSRUWXQLWLHV�IRU�HWKLFDO�
FRQVLGHUDWLRQ��7KH�UHWXUQ�RU�UHVLVWDQFH�RI�XUEDQ�DJULFXOWXUH�LV�SDUWLFXODUO\�WHOOLQJ��$OWKRXJK�LW�LV�ZLGHO\�
XQGHUVWRRG�WKDW�DOOWRPHQW�JDUGHQ�DJULFXOWXUH�SHDNHG�LQ�:HVWHUQ�FLWLHV�LQ�FULVLV�DVVRFLDWHG�ZLWK�WKH�:RUOG�:DUV�
�:KLWHKDQG���������WKH�SKHQRPHQRQ�LV�UHQHZLQJ��QRW�OHDVW�LQ�/LVERQ��&DEDQQHV�DQG�5DSRVR��������'HOJDGR��
������'HOJDGR��������'LDV��������0DUDW�0HQGHV�DQG�%RUJHV���������6LQFH�FXOWLYDWHG�VSHFLHV�DUH�PRVWO\�HGLEOHV��
RQH�ZRQGHUV�LI�LQIRUPDO�DJULFXOWXUH�VSDZQV�IURP�WKH�LPSDFW�RI�WKH������)LQDQFLDO�&ULVLV�RQ�WKH�IRRG�VHFXULW\�RI�
WKH�XUEDQ�SRRU��'HOJDGR����������

$OO�WKHVH�FKDQJHV�TXHVWLRQ�WKH�JURZLQJ�VFKLVP�EHWZHHQ�XUEDQ�DQG�UXUDO�DFWLYLWLHV�DQG�WHUULWRULHV��7KH�ULVH�LQ�
LQGXVWULDOL]DWLRQ�DQG�XUEDQL]DWLRQ�VHHPHG�OLNH�D�ORJLFDO�RSWLRQ�IRU�D�FRXQWU\�ZKHUH�WKH�DJUDULDQ�VRFLR�PHWDEROLF�
UHJLPH��.UDXVPDQQ�HW�DO��������OLQJHUHG�XQWLO�WKH�����V��+RZHYHU��VXVWDLQDELOLW\�IRUFHV�XV�WR�UHHTXDWH�WKHVH�
GHYHORSPHQWV��7KH�IRRG�V\VWHP�DOORZV�XV�WR�OLQN�WKH�IRRG�VHFXULW\�RI�XUEDQ�SRSXODWLRQ�DQG�FRUUHVSRQGLQJ�
SDWWHUQV�RI�ODQG�XVH��&DEDQQHV�DQG�5DSRVR��������DQG�'HOJDGR��������REVHUYHG�WKDW�XUEDQ�DJULFXOWXUH�ERWK�
IRUPDO�DQG�LQIRUPDO�LV�LPSRUWDQW�IRU�VHOI�FRQVXPSWLRQ��SDUWLFXODUO\�IRU�HPSRYHULVKHG�FRPPXQLWLHV�ZLWKLQ�WKH�
/0$��+RZHYHU��'LDV��������DQG�0DUDW�0HQGHV�HW�DO��������QRWLFHG�WKDW�PRVW�PXQLFLSDO�DJULFXOWXUH�DOORWPHQWV�
DUH�FOHDUO\�PHDQW�IRU�OHLVXUH�SXUSRVHV��ZLWK�D�SDUWLFXODU�HPSKDVLV�RQ�DFWLYLWLHV�IRU�WKH�HOGHUO\�ZLWK�VHFRQGDU\�
SURGXFWLYH�YDOXH��$OWKRXJK�UHFHQW�0XQLFLSDO�0DVWHUSODQV�HQYLVLRQ�HQYLURQPHQWDO�VWUDWHJLHV�DQG�HPSKDVL]H�WKH�
UROH�RI�JUHHQ�DUHDV��HWKLFDO�DQG�VXVWDLQDEOH�DSSUHFLDWLRQ�RI�SODQWV�ZLWKLQ�HFRV\VWHPV�DV�GHIHQGHG�E\�.RSQLQD�
�������DUH�JHQHUDOO\�ODFNLQJ��

,Q�WKH�&KHODV�9DOOH\��ZKHUH�WKH�SODQQHG�PXQLFLSDO�KRUWLFXOWXUDO�SDUN�KDV�IDLOHG�WR�JURZ�WR�LWV�IXOO�SRWHQWLDO��WKH�
ODFN�RI�D�FOHDU�VWUDWHJ\�DLPHG�DW�IRRG�VHFXULW\��SURGXFWLYH�ODQG�RU�HFRV\VWHP�PDQDJHPHQW�LV�YLVLEOH��HVSHFLDOO\�
ZKHQ�FRPSDUHG�WR�WKH�PXFK�ODUJHU�JXHUULOOD�JDUGHQ�QHDUE\��7KH�ODWWHU�VHHPV�PRUH�GLUHFWO\�OLQNHG�WR�WKH�QHHGV�RI�
ORFDO�FRPPXQLWLHV��QRW�OHDVW�EHFDXVH�HYHU\�DVSHFW�±�IURP�SORW�GHVLJQ�WR�FXOWLYDWHG�VSHFLHV�±�LV�HQVXUHG�E\�
IDUPHUV�WKHPVHOYHV�DZD\�IURP�WRS�GRZQ�UHJXODWLRQV��,Q�$OWR�GR�=DPEXMDO��ZKHUH�QR�PXQLFLSDO�LQLWLDWLYH�H[LVWV��
WKH�JXHUULOOD�JDUGHQ�DOVR�VKRZV�WUHPHQGRXV�LQLWLDWLYH�IURP�ORFDO�FRPPXQLWLHV�WR�YDFDQW�VSDFH�LQ�WKH�
QHLJKERXUKRRG��1R�OHVV�WKDQ�H[SUHVVLQJ�WKH�ZLOO�RI�IDUPHUV�WR�LPSURYH�WKHLU�RZQ�IRRG�VHFXULW\��WKLV�VKRZV�WKDW�
ORFDO�FRPPXQLWLHV�XQGHUVWDQG�QHLJKERXUKRRG�VSDFH�DV�WKHLU�RZQ��D�SULQFLSOH�WKDW�ZDV�FRPPRQ�WR�PDQ\�VRFLDO�
KRXVLQJ�GHYHORSPHQWV�LQ�WKH�����V�DQG�����V��%RUJHV��������%RUJHV�DQG�0DUDW�0HQGHV���������

,I�JXHUULOOD�JDUGHQV�FRQVWLWXWH�FRQVFLRXV�XVH�RI�SXEOLF�VSDFH��ZKDW�HWKLFDO�GLPHQVLRQV�FDQ�EH�KLJKOLJKWHG"�$V�
H[DPSOHV�RI�µGR�LW�\RXUVHOI¶�DWWLWXGHV��WKH\�UHSUHVHQW�D�JUDVVURRWV�DSSURSULDWLRQ�RI�YDFDQW�DUHDV�ZLWK�WUHPHQGRXV�
VXVWDLQDELOLW\�SRWHQWLDO�±�IRU�VRLO�DQG�HFRV\VWHP�PDLQWHQDQFH��EXW�DOVR�IRU�UHF\FOLQJ�SUDFWLFHV�DQG�LQFUHDVHG�IRRG�
VHFXULW\���
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+RZHYHU��LW�LV�LPSRUWDQW�WR�VWUHVV�WKDW�PDQ\�RI�WKHVH�XUEDQ�IDUPHUV�FRPH�IURP�QHJOHFWHG�FRPPXQLWLHV��ZKRVH�
SDUWLFXODULWLHV�VHHP�WR�KDYH�IDOOHQ�RXWVLGHU�WKH�UHDFK�RI�3RUWXJXHVH�SXEOLF�SROLFLHV�RQ�KRXVLQJ��$V�FRQILUPHG�E\�
1LHOVHQ���������WKH�QHROLEHUDO�SDUDGLJP�WKDW�IROORZHG�WKH�FROODSVH�RI�.H\QHVLDQ�UHGLVWULEXWLRQ�SROLWLFV�EDUHO\�
PDQDJHG�WR�HQVXUH�HTXLW\�RU�RSSRUWXQLWLHV�IRU�DOO�±�SHUKDSV�QRW�HYHQ�IRRG�IRU�DOO��

)XUWKHUPRUH��ZKDW�FDQ�ZH�VHH�LQ�PXQLFLSDO�DWWLWXGHV"�,Q�/LVERQ��ZKRVH�0DVWHUSODQ�GDWHV�EDFN�WR�������ODQG�LV�
ZKROO\�FODVVLILHG�DV�XUEDQ��DQG�LWV�V\VWHP�RI�JUHHQ�FRUULGRUV�GRHV�QRW�KDYH�QRQ�DHGLILFDQGL�VWDWXV��,Q�&KHODV��WKH�
KRUWLFXOWXUDO�SDUN�KDV�QRW�JURZQ��GHVSLWH�WKH�H[LVWHQFH�RI�ORQJ�ZDLWLQJ�OLVWV�LQ�PRVW�PXQLFLSDO�DOORWPHQWV�
VXUYH\HG�E\�'LDV���������$V�IRU�WKH�JXHUULOOD�JDUGHQ��RQH�PD\�LPDJLQH�WKDW�PXQLFLSDO�LQWHUYHQWLRQ�ZRXOG�
HYHQWXDOO\�EH�XQKHOSIXO��VLQFH�QRWKLQJ�LQGLFDWHV�D�FRPPLWPHQW�RI�WKH�PXQLFLSDOLW\�WR�VWUHQJWKHQ�RU�SURWHFW�LWV�
XUEDQ�IDUPV��0DUDW�0HQGHV�HW�DO���������7KH�FDVH�RI�$PDGRUD�LV�KDUGHU�WR�DVVHVV��FRQVLGHULQJ�LWV�FRQGLWLRQV��
EXW�DOVR�LWV�RXWGDWHG�0DVWHUSODQ��7KHUH�DUH�QR�SDUWLFXODU�VLJQV�RI�LQWHUHVW�IRU�WKH�JUHHQ�DUHDV�RI�$OWR�GR�
=DPEXMDO��DOWKRXJK�WKH�PXQLFLSDOLW\�KDV�UHFHQWO\�FUHDWHG�VRPH�KRUWLFXOWXUDO�SDUNV�LQ�HPSRYHULVKHG�
QHLJKERXUKRRGV�OLNH�)DODJXHLUD��<HW��WKH�ODFN�RI�DQ�XSGDWHG�0DVWHUSODQ�PDNHV�LW�GLIILFXOW�WR�XQGHUVWDQG�ZKHWKHU�
WKLV�LV�LQFOXGHG�LQ�D�ODUJHU�WHUULWRULDO�RU�VRFLDO�VWUDWHJ\��

&RQFOXVLRQ�

,Q�������3RUWXJXHVH�DUFKLWHFW�)UDQFLVFR�.HLO�GR�$PDUDO�SXEOLVKHG�D�ERRNOHW�ZLWK�KLV�QRWHV�IURP�D�WULS�WR�WKH�
1HWKHUODQGV��ZKHUH�KH�ZHQW�WR�VXUYH\�ORFDO�PRGHUQ�DUFKLWHFWXUH��$PRQJ�KLV�GHVFULSWLRQV�RI�'XWFK�EXLOGLQJV�DQG�
KLVWRULFDO�HSLVRGHV��$PDUDO�UHIOHFWV�XSRQ�WKH�LPSRUWDQFH�RI�DUFKLWHFWXUH�EHLQJ�DVVLPLODWHG�E\�VRFLHW\�DQG�
FXOWXUH��LQVSLUHG�E\�DQ�RFFDVLRQDO�FRQYHUVDWLRQ�ZLWK�WZR�'XWFK�QRQ�DUFKLWHFWV�ZKR�DGYLVHG�KLP�RQ�EXLOGLQJV�KH�
VKRXOG�YLVLW��$PDUDO����������������7KLV�HQFRXQWHU�ZLWK�FRPPRQ�FLWL]HQV�ZLWK�LQIRUPHG�RSLQLRQV�RQ�
DUFKLWHFWXUH�OHDGV�$PDUDO������������WR�D�YHU\�LQWHUHVWLQJ�GHILQLWLRQ�RI�XUEDQLVP��WKH�VFLHQFH�FKDUJHG�ZLWK�WKH�
FROOHFWLYH�GLVFLSOLQH�RI�WKH�LQWHUHVWV�DQG�QHHGV�RI�XUEDQ�VHWWOHPHQWV��,Q�WUHDWLQJ�WKH�LQWHUHVWV�DQG�QHHGV�RI�FLWLHV�
DV�D�FROOHFWLYH�GLVFLSOLQH��$PDUDO�LV�GHILQLWHO\�SRVLQJ�DQ�HWKLFDO�SURJUDP�IRU�XUEDQLVP��7KH�FRQYHUVDWLRQ�ZLWK�
WZR�LQIRUPHG�FLWL]HQV�UHYHDOV�WR�WKH�DUFKLWHFW�WKDW�WKH�FLW\�LV�QRW�KLV�FRQFHUQ�DORQH��LW�LV�DOVR�WKH�FRQFHUQ�RI�
LQKDELWDQWV��ZKR�SHUFHLYH�VSDFH��DQG�UHODWH�WR�LW�DQG�PD\�HYHQ�WUDQVIRUP�LW�E\�WKHPVHOYHV���

6XFK�DQ�HWKLFDO�SURJUDP�IRU�XUEDQLVP�LV�QRW�QHFHVVDULO\�WKH�VDPH�WKLQJ�DV�LGHQWLI\LQJ�VSHFLILF�HWKLFDO�
LQFOLQDWLRQV�ZLWKLQ�VSHFLILF�XUEDQ�SURMHFWV��4XLWH�WKH�FRQWUDU\��LW�LV�D�VWDWHPHQW�RQ�WKH�YHU\�QDWXUH�RI�XUEDQLVP�DV�
D�SUDFWLFH��,I�ZH�DFFHSW�$PDUDO¶V�SURSRVDO��XUEDQLVP�LV�DOZD\V�HWKLFDO��LQVRIDU�DV�LW�GHVLJQV�DQG�LPSOHPHQWV�
HOHPHQWV�ZKLFK�ZLOO�GHHSO\�LPSDFW�SHRSOH¶V�OLYHV��7KLV�FDQ�EH�LQWHUSUHWHG�DV�D�FKDOOHQJH�WR�UHWKLQN�WKH�DFWLRQV�
DQG�GHFLVLRQV�RI�SODQQLQJ�DXWKRULWLHV�DQG�SURIHVVLRQDOV��

,Q�WKLV�FRQWH[W��PXQLFLSDOLWLHV�FRXOG�KDYH�DQ�LPSRUWDQW�UROH�LQ�VKDSLQJ�WKH�IXWXUH�RI�WKH�FDVH�VWXGLHV�DQDO\VHG�
KHUH��SDUWLFXODUO\�LQ�WKH�JXHUULOOD�JDUGHQV��7KLV�UROH�FRXOG�LQFOXGH�LPSURYLQJ�LQIRUPDO�JDUGHQV��FRQWULEXWLQJ�WR�
HGXFDWLRQ�RI�IDUPHUV�LQ�VXVWDLQDEOH�DJULFXOWXUH�DQG�HYHQ�FUHDWLQJ�VWUDWHJLHV�IRU�SURIHVVLRQDOL]LQJ�IDUPHUV��
LPSURYLQJ�WKHLU�ILQDQFLDO�DQG�IRRG�VHFXULW\��+RZHYHU��'LDV¶��������UHVHDUFK�VXJJHVWV�WKHUH�PD\�EH�
LQFRPSDWLELOLWLHV��0XQLFLSDO�DOORWPHQWV�VWLFN�WR�OLPLWHG�PRUSKRORJLFDO�VROXWLRQV�±�PRVWO\�UHFWDQJXODU�JULGV�±�
ZKLFK�GRHV�QRW�KDSSHQ�LQ�WKHVH�JXHUULOOD�JDUGHQV��ZKHUH�SORWV�DUH�LUUHJXODU�LQ�VKDSH�DQG�VL]H��SULRULWL]LQJ�
SURGXFWLRQ�QHHGV�LQVWHDG�RI�OHLVXUH�RSSRUWXQLWLHV��7KXV��GLIIHUHQW�GHVLJQV�VKRZ�GLIIHUHQW�XQGHUVWDQGLQJV�RI�WKH�
VDPH�SKHQRPHQRQ��0RUHRYHU��QHJRWLDWLRQV�EHWZHHQ�QHHGV�RI�IDUPHUV�IRU�IRRG�DQG�WKH�PXQLFLSDO�HPSKDVLV�RQ�
OHLVXUH�LV�QRW�EDODQFHG��VLQFH�IDUPHUV�KDYH�QR�SURSHUW\�ULJKWV�RYHU�RFFXSLHG�ODQG���

,QGHHG��3XUG\�����������������SUHVHQWV�WKH�HWKLFDO�SUREOHPV�DVVRFLDWHG�ZLWK�WKH�IRRG�PRYHPHQW�±�ZKLFK�PXVW�
LQFOXGH�XUEDQ�DJULFXOWXUH�±�UDWKHU�ZHOO��IRU�KLP��LW�FDQ�HLWKHU�VXJJHVW�DQ�HQYLURQPHQWDO�HWKLF�WKDW�PHOGV�LWV�YDOXHV�
WR�SUDFWLFHV�DOUHDG\�LQ�SODFH��RU�LW�FDQ�VXJJHVW�D�QHZ�SUDFWLFH�DQG�LGHQWLW\��LQ�ZKLFK�WKH�UHODWLRQV�RI�RQHVHOI�ZLWK�
QDWXUH�DUH�UHGHILQHG��,Q�WKH�VXUYH\HG�FDVH�VWXGLHV��LW�ZRXOG�VHHP�DV�WKRXJK�WKH�ODWWHU�KDV�DOUHDG\�FRPH�WR�SDVV��
6RPHWLPHV�ZLWKRXW�WKH�HQFRXUDJHPHQW�RU�KHOS�RI�DQ\�PXQLFLSDO�RU�SXEOLF�DXWKRULW\��FRPPXQLWLHV�KDYH�PDQDJHG�
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WR�HVWDEOLVK�D�QHZ�SUDFWLFH�LQ�WKH�ZD\�WKH\�XVH�SXEOLF�VSDFH��WKXV�UHVKDSLQJ�WKDW�VSDFH��+RZHYHU��LI�ZH�DVVXPH�
WKHVH�DUH�SUDFWLFHV�DOUHDG\�LQ�H[LVWHQFH��WKH�TXHVWLRQ�UHPDLQV��ZLOO�PXQLFLSDOLWLHV�DFNQRZOHGJH�WKHP�DQG�VHHN�WR�
RSWLPL]H�WKHP"�

7KH�µODLVVH]�IDLUH�ODLVVH]�SDVVHU¶�DWWLWXGH�RI�PXQLFLSDOLWLHV��&DEDQQHV�DQG�5DSRVR��������SRVHV�PRUH�HWKLFDO�
FKDOOHQJHV�\HW��2WKHU�WKDQ�WKH�ODFN�RI�FRQVLGHUDWLRQ�IRU�XUEDQ�HFRV\VWHPV�LQ�WKHLU�UHDO�FRPSOH[LW\��LW�PD\�
UHVHPEOH�D�9LFWRULDQ�DWWLWXGH�LQ�ZKLFK�WKH�SUREOHPV�RI�WKH�SRRU�DUH�RI�WKH�SRRU�WKHPVHOYHV��0DOSDVV���������2QH�
PXVW�DOVR�UHPHPEHU�WKDW�WKH�VXUYH\HG�QHLJKERXUKRRGV�ZHUH�SODQQHG�DV�FRXQFLO�KRXVLQJ��VKRZLQJ�D�6WDWH�±�ILUVW�
GLFWDWRULDO�DQG�WKHQ�GHPRFUDWLF�±�ZKLFK�FRQWULEXWHG�GLUHFWO\�WR�HQVXUH�TXDOLW\�XUEDQ�VSDFH��LQFOXGLQJ�LQ�
UHVLGHQWLDO�VFKHPHV��,Q�IDFH�RI�VXVWDLQDELOLW\�FKDOOHQJHV��ZH�PXVW�UH�OHDUQ�KRZ�WR�DVVHVV�DQG�FRQFHLYH�µTXDOLW\¶�
XUEDQ�VSDFH��ZKLFK�PXVW�QHFHVVDULO\�HQFDSVXODWH�VXVWDLQDELOLW\��EXW�DOVR�YDOLGDWH�IRUPV�RI�FRPPXQLW\�
DSSURSULDWLRQ�RI�VSDFH�LI�WKHVH�UHSUHVHQW�DQ�HQYLURQPHQWDO�LPSURYHPHQW��

7KH�IRRG�V\VWHP�DQG�XUEDQ�DJULFXOWXUH�RIIHU�XQLTXH�RSSRUWXQLWLHV�IRU�REVHUYLQJ�XUEDQ�SODQQLQJ�GHFLVLRQV�DQG�
DWWLWXGHV�HWKLFDOO\��,Q�&KHODV�DQG�$OWR�GR�=DPEXMDO��ODUJH�JXHUULOOD�JDUGHQV�UHYHDO�D�VFKLVP�EHWZHHQ�SULRULWLHV�
HVWDEOLVKHG�E\�PXQLFLSDOLWLHV�DQG�E\�FRPPXQLWLHV��7KLV�VFKLVP�PXVW�DOVR�EH�XQGHUVWRRG�E\�DUFKLWHFWV�DQG�XUEDQ�
GHVLJQHUV��ZKR�PXVW�ILQG�FUHDWLYH�ZD\V�WR�UHVSRQG�WR�VRFLHWDO�GHPDQGV��,I�&RQWDO�DQG�5HYHGLQ������������VWDWH�
WKDW��EHLQJ�RQH�RI�WKH�ROGHVW�SURIHVVLRQV�LQ�WKH�ZRUOG��DUFKLWHFWXUH�LV�DOVR�RQH�ZKLFK�UHJXODUO\�VHOOV�RXW�WR�PDUNHW�
IRUFHV��LQ�WKH�FRQWH[W�RI�VXVWDLQDEOH�WUDQVLWLRQV��WKLV�PXVW�EH�XQGHUVWRRG�DV�D�FKDOOHQJH�IRU�DUFKLWHFWV�DQG�
XUEDQLVWV�WR�UHGHILQH�WKHLU�SULRULWLHV��DOVR�LQ�HWKLFDO�WHUPV���

7KH�LQWHUHVW�FOHDUO\�H[SUHVVHG�E\�SRSXODWLRQV�KDV�QRW�IRXQG�HFKR�LQ�VSDWLDO�SODQQLQJ�DQG�QR�OHJDO�IUDPHZRUN�
FRQFHGHV�SURWHFWLRQ�IRU�LQIRUPDO�JDUGHQV��)XWKHU�VWXG\�RI�WKH�JRDOV�DQG�QHHGV�RI�JXHUULOOD�JDUGHQHUV�LQ�WKHVH�
DUHDV�LV�IXQGDPHQWDO�IRU�DQ\�UHDVVHVVPHQW�RI�WKH�LPSRUWDQFH�RI�WKHLU�JDUGHQV��EXW�WKLV�PXVW�DOVR�LQFOXGH�D�VHULRXV�
FRQVLGHUDWLRQ�RQ�WKH�SRVLWLYH�LPSDFWV�RI�DJULFXOWXUH�RQ�VRLOV�DQG�LWV�LPSRUWDQFH�LQ�FRXQWHUEDODQFLQJ�XUEDQL]DWLRQ�
DQG�HYHQ�WKH�UHF\FOLQJ�RI�ZDVWH�DQG�PDWHULDOV��

7KHVH�WZR�FDVH�VWXGLHV�DUH�SDUWLFXODUO\�VXJJHVWLYH�ZKHQ�LPDJLQLQJ�D�UHTXDOLILFDWLRQ��SDUWLFXODUO\�FRQVLGHULQJ�
WKHLU�LQWHJUDWLRQ�LQ�XUEDQ�SODQV�RI�WKH�����V�DQG�����V�ZKLFK�GHVHUYH�WKHPVHOYHV�IXUWKHU�VWXG\��,QWHUHVW�LQ�WKH�
ZRUN�RI�DUFKLWHFWV�OLNH�6LOYD�'LDV�DQG�9tWRU�)LJXHLUHGR�KDV�DOVR�LQFUHDVHG�UHFHQWO\��5LEHLUR�DQG�&DQHODV��������
0DOGRQDGR�DQG�%RUJHV���������7KHVH�WZR�DVSHFWV�VXJJHVW�WKDW�ERWK�WKH�JUHHQ�SURGXFWLYH�VSDFHV�DQG�WKH�EXLOW�
HVWDWHV�LQ�WKHVH�QHLJKERXUKRRGV�FDQ�SURYLGH�DQ�LQWHJUDWHG�VWUDWHJ\�IRU�LQWHUYHQWLRQ�LQ�&KHODV�DQG�LQ�$OWR�GR�
=DPEXMDO��6XFK�D�FKDQJH�ZRXOG�KDYH�JUHDW�SRWHQWLDO��IURP�DQ�HWKLFDO�DQG�D�VXVWDLQDELOLW\�SRLQW�RI�YLHZ��

)LQDOO\��DOWKRXJK�HWKLFDO�SULQFLSOHV�EHKLQG�DQ�XUEDQ�RU�DUFKLWHFWXUDO�GHVLJQ�GR�QRW�NHHS�LW�IURP�EHLQJ�XVHG�
GLIIHUHQWO\��VSHFLILF�XVHV�GR�SRLQW�RXW�HWKLFDO�UXOHV��(YHQ�LI�WKHVH�FRXQFLO�KRXVLQJ�QHLJKERXUKRRGV�IDLOHG�LQ�VRPH�
RI�WKHLU�JRDOV��WKHLU�FROOHFWLYLVW�VWUXFWXUHV�DQG�WKHLU�VWURQJ�HPSKDVLV�RQ�SXEOLF�VSDFH�PD\�KDYH�SOD\HG�D�UROH�LQ�
FUHDWLQJ�FRPPXQLWLHV�FDSDEOH�RI�DSSURSULDWLQJ�VXFK�VSDFHV��3HUKDSV�VRPH�HWKLFDO�UXOHV�DUH�LQGHHG�SRVVLEOH�WR�
H[SUHVV�LQ�XUEDQ�RU�DUFKLWHFWXUDO�IRUPV��DQG�LI�WKHVH�FDQ�H[WHQG�WR�WKH�WHUULWRU\��LQFOXGLQJ�LWV�HFRV\VWHPV��WKH\�
PXVW�FHUWDLQO\�EH�VWXGLHG�DQG�SURWHFWHG��6XFK�DQ�DSSURDFK�WR�XUEDQ�SODQQLQJ��QHFHVVDULO\�PRUH�LQFOXVLYH��ZRXOG�
KHOS�EULQJ�EDFN�PRUH�HWKLFDOO\�FRPPLWWHG�QRWLRQV�RI�XUEDQLVP��WRZDUGV�WKH�µFROOHFWLYH�GLVFLSOLQH¶�LGHQWLILHG�E\�
$PDUDO���������WR�ZKLFK�LW�LV�HYHUPRUH�SUHVVLQJ�WR�UHWXUQ��

$FNQRZOHGJHPHQWV�

7KH� DXWKRUV� ZRXOG� OLNH� WR� DFNQRZOHGJH� WKH� IXQGLQJ� SURYLGHG� E\� 3URJUDPPH� &203(7(����� DQG� )&7� ±�
)XQGDomR� SDUD� D� &LrQFLD� H� D� 7HFQRORJLD�� WKURXJK� WKH� *UDQW� 32&,���������)('(5�������� WR� VXSSRUW� WKH�
SUHVHQW�UHVHDUFK��
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5HIHUHQFHV��

$PDUDO��)�.���������$�PRGHUQD�DUTXLWHFWXUD�KRODQGHVD��/LVERQ��6HDUD�1RYD���
%DQGHLULQKD��-�$���������2�3URFHVVR�6$$/�H�D�$UTXLWHFWXUD�QR����GH�$EULO�GH�������&RLPEUD��,PSUHQVD�GD�
8QLYHUVLGDGH�GH�&RLPEUD���

%DQKDP��5���������0HJDVWUXFWXUH��8UEDQ�)XWXUH�RI�WKH�5HFHQW�3DVW��1HZ�<RUN��+DUSHU�DQG�5RZ���
%DUWKHO��6���,VHQGDKO��&���������8UEDQ�JDUGHQV��DJULFXOWXUH��DQG�ZDWHU�PDQDJHPHQW��VRXUFHV�RI�UHVLOLHQFH�IRU�
ORQJ�WHUP�IRRG�VHFXULW\�LQ�FLWLHV��(FRORJLFDO�(FRQRPLFV�����&���SS�����������
%ODFNEXUQ��6���������(WKLFV�±�D�YHU\�VKRUW�LQWURGXFWLRQ��2[IRUG��8.��2[IRUG�8QLYHUVLW\�3UHVV���

%RUJHV��-�&���������7KH�GLVVROXWLRQ�RI�WKH�PRGHUQ�FRPSOH[��8QSXEOLVKHG�06F�'LVVHUWDWLRQ��,6&7(��/LVERQ��
%RUJHV��-�&��DQG�0DUDW�0HQGHV��7���������:DONLQJ�RQ�VWUHHWV�LQ�WKH�VN\�±�VWUXFWXUHV�IRU�GHPRFUDWLF�FLWLHV��
-RXUQDO�RI�$HVWKHWLFV�DQG�&XOWXUH���������GRL����������������������������������

&DEDQQHV��<���DQG�5DSRVR��,���������3HUL�XUEDQ�DJULFXOWXUH��VRFLDO�LQFOXVLRQ�RI�PLJUDQW�SRSXODWLRQ�DQG�5LJKW�WR�
WKH�&LW\���3UDFWLFHV�LQ�/LVERQ�DQG�/RQGRQ��&LW\��������������±������
&KULVWHQVHQ��$��0���������:LWWJHQVWHLQ�DQG�HWKLFDO�QRUPV�±�WKH�TXHVWLRQ�RI�LQHIIDELOLW\�YLVLWHG�DQG�UHYLVLWHG��
(WKLF#�����������������
&RQWDO��0��+���5HYHGLQ��-���������6XVWDLQDEOH�GHVLJQ�,,��3DULV��$FWHV�6XG���

'HOJDGR��&���������0DSSLQJ�XUEDQ�DJULFXOWXUH�LQ�3RUWXJDO�±�OHVVRQV�IURP�SUDFWLFH�DQG�WKHLU�UHOHYDQFH�IRU�
(XURSHDQ�SRVW�FULVLV�FRQWH[WV��0RUDYLDQ�*HRJUDSKLFDO�5HSRUWV���������SS�����������
'HOJDGR��&���������&RQWUDVWLQJ�SUDFWLFHV�DQG�SHUFHSWLRQV�RI�XUEDQ�DJULFXOWXUH�LQ�3RUWXJDO��,QWHUQDWLRQDO�-RXUQDO�
RI�8UEDQ�6XVWDLQDEOH�'HYHORSPHQW��������������������
'LDV��$��0���������7KH�VKDSH�RI�IRRG�±�DQ�DQDO\VLV�RI�XUEDQ�DJULFXOWXUDO�VKDSHV�LQ�/LVERQ¶V�*UHDWHU�$UHD��
8QSXEOLVKHG�06F�7KHVLV��,QVWLWXWR�8QLYHUVLWiULR�GH�/LVERD�±�,6&7(��3RUWXJDO��

'*$*5,��������$JULFXOWXUDO�6LWXDWLRQ�LQ�3RUWXJDO��:RUNLQJ�GRFXPHQW�±�(XURSHDQ�&RPPLVVLRQ��$JULFXOWXUDO�
'LUHFWRUDWH�*HQHUDO��'DWH�RI�DFFHVV�±�������������
KWWSV���HF�HXURSD�HX�DJULFXOWXUH�SXEOL�UHSRUWV�SRUWXJDO�ZRUNGRFBHQ�SGI��

'UDJR��$���������,V�7KLV�:KDW�7KH�'HPRFUDWLF�&LW\�/RRNV�/LNH"�/RFDO�'HPRFUDF\��+RXVLQJ�5LJKWV�DQG�
+RPHRZQHUVKLS�LQ�WKH�3RUWXJXHVH�&RQWH[W��,QWHUQDWLRQDO�-RXUQDO�RI�8UEDQ�DQG�5HJLRQDO�5HVHDUFK�������������
�����
)DUDXG��&���������8UEDQ�PHWDEROLVP�LQ�SUDFWLFH��:RUNLQJ�3DSHU��8QLYHUVLW\�&ROOHJH�/RQGRQ��KDQGOH����
KWWSV���ZZZ�XFO�DF�XN�EDUWOHWW�GHYHORSPHQW�VLWHV�EDUWOHWW�ILOHV�ZS����SGI��DFFHVVHG��������������
)LVFKHU�.RZDOVNL��0��DQG�:HLV]��+���������7KH�$UFKLSHODJR�RI�6RFLDO�(FRORJ\�DQG�WKH�,VODQG�RI�WKH�9LHQQD�
6FKRRO��,Q��6RFLDO�(FRORJ\��HGLWHG�E\�+��+DEHUO��0��)LVFKHU�.RZDOVNL��)��.UDXVPDQQ��9��:LQLZDUWHU��
�6ZLW]HUODQG��6SULQJHU���SS�������

*DQG\��0���������7KH�IDEULF�RI�VSDFH��0DVVDFKXVHWWV��0,7�3UHVV���
*RQoDOYHV��-�0���&DUYDOKR��/�6���6DQWRV��-�5���������$�FLGDGH�HQWUH�HGLItFLRV��5HIOH[mR�VREUH�PHLR�VpFXOR�GH�
PXGDQoDV�QXP�FRQMXQWR�KDELWDFLRQDO�PRGHUQLVWD��+DQGOH���
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ������������
*7+�±�*DELQHWH�7pFQLFR�GH�+DELWDomR��������3ODQR�GH�8UEDQL]DomR�GH�&KHODV���/LVERQ��*7+����

+DWKHUOH\��2���������$�JXLGH�WR�WKH�QHZ�UXLQV�RI�*UHDW�%ULWDLQ��/RQGRQ��9HUVR���
+HLWRU��7�9���������$�YXOQHUDELOLGDGH�GR�HVSDoR�HP�&KHODV��/LVERQ��*XOEHQNLDQ���

,EDxH]��'��DQG�.DWVLNLV��1���HGV����������*URXQGLQJ�PHWDEROLVP��1HZ�*HRJUDSKLHV����������
.RSQLQD��+���������3ODVWLF�IORZHUV�DQG�PRZHG�ODZQV�±�WKH�H[SORUDWLRQ�RI�HYHU\GD\�XQVXVWDLQDELOLW\��-RXUQDO�RI�
8UEDQLVP��GRL���������������������������������
/\RQV��.���5LFKDUGV��&���'HVIRXUV��/���$PDWL��0���������)RRG�LQ�WKH�FLW\��XUEDQ�IRRG�PRYHPHQWV�DQG�WKH��UH���
LPDJLQLQJ�RI�XUEDQ�VSDFHV��$XVWUDOLDQ�3ODQQHU��������������������

0DOGRQDGR��9��DQG�%RUJHV��3�1���HGV���������9tWRU�)LJXHLUHGR�±�3URMHFWRV�H�REUDV�GH�KDELWDomR�VRFLDO������
�������3RUWR��&LUFR�GH�,GHLDV���
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0DOSDVV��3���������+RXVLQJ�	�WKH�:HOIDUH�6WDWH��7KH�'HYHORSPHQW�RI�+RXVLQJ�3ROLF\�LQ�%ULWDLQ���/RQGRQ��8.��
0DF0LOODQ���
0DUDW�0HQGHV��7���%RUJHV��-�&���'LDV��$�0���/RSHV��5���������)RRG�V\VWHP�DQG�6SDWLDO�0XQLFLSDO�3ODQQLQJ���
DQDO\VLV�RI�LWV�LQWHJUDWLRQ�LQ�WKH����PXQLFLSDOLWLHV�RI�WKH�/LVERQ�0HWURSROLWDQ�$UHD¶��3UHVHQWHG�DW�'LQkPLFDV�
VRFLRHFRQyPLFDV�H�WHUULWRULDLV�FRQWHPSRUkQHDV�,9���,6&7(��/LVERQ��'HFHPEHU���WK��
0DUDW�0HQGHV��7��DQG�%RUJHV��-�&���������0DSSLQJ�VXVWDLQDELOLW\�WUDQVLWLRQV�LQ�FRQWHPSRUDU\�FXOWXUH��3UHVHQWHG�
DW�*OREDO�)RUXP�RI�,QWHOOHFWXDO�&DSLWDO��,6&7(��/LVERQ��0D\���WK��

0RXUmR��-���DQG�0DUDW�0HQGHV��7���������8UEDQ�SODQQLQJ�DQG�WHUULWRULDO�PDQDJHPHQW�LQ�3RUWXJDO�±�$QWHFHGHQWV�
DQG�LPSDFWV�RI�WKH������ILQDQFLDO�DQG�HFRQRPLF�FULVLV��,Q��&LWLHV�LQ�&ULVLV��HGLWHG�E\�-��.QLHOLQJ��)��
2WKHQJUDIIHQ���/RQGRQ��5RXWOHGJH���SS�����������

1DSDZDQ��1�&���������&RPSOH[LW\�LQ�XUEDQ�DJULFXOWXUH�±�WKH�UROH�RI�ODQGVFDSH�W\SRORJLHV�LQ�SURPRWLQJ�XUEDQ�
DJULFXOWXUH¶V�JURZWK��-RXUQDO�RI�8UEDQLVP�����������������
1LHOVHQ��7���������(WKLFV��DHVWKHWLFV�DQG�FRQWHPSRUDU\�XUEDQLVP��1RUGLVN�$UNLWHNWXUIRUVNQLQJ������������

2OLYHLUD��5��DQG�0RUJDGR��0�-���������3ODQQLQJ�WKH�8UEDQ�)RRG�6\VWHP�RI�WKH�0HWURSROLWDQ�ÈUHD�RI�/LVERQ��$�
FRQFHSWXDO�IUDPHZRUN��,Q��$JULFXOWXUH�LQ�DQ�8UEDQL]LQJ�6RFLHW\��3URFHHGLQJV�RI�WKH�6L[WK�$(623�&RQIHUHQFH�
RQ�6XVWDLQDEOH�)RRG�3ODQQLQJ��HGLWHG�E\�5��5RJJHPD��/HHXZDUGHQ��1HZFDVWOH��&DPEULGJH�6FKRODUV���SS�������

2OLYHLUD��9���������8UEDQ�PRUSKRORJ\���6ZLW]HUODQG��6SULQJHU���
3DUKDP��6���������)RRG�DQG�XUEDQLVP�±�WKH�FRQYLYLDO�FLW\�DQG�D�VXVWDLQDEOH�IXWXUH���/RQGRQ��%ORRPVEXU\���

3XUFHOO��0���DQG�7\PDQ��6���������&XOWLYDWLQJ�IRRG�DV�D�ULJKW�WR�WKH�FLW\��/RFDO�(QYLURQPHQW����������������
�������
3XUG\��-���������$IWHU�QDWXUH�±�$�SROLWLFV�IRU�WKH�$QWKURSRFHQH��&DPEULGJH��0DVVDFKXVHWWV��+DUYDUG�8QLYHUVLW\�
3UHVV���
5LEHLUR��$�,���&DQHODV��$���������&LQTXHQWD�DQRV�GH�$UTXLWHFWXUD�H�8UEDQLVPR�HP�3RUWXJDO�DWUDYpV�GD�REUD�GH�
)UDQFLVFR�6LOYD�'LDV��$OPDGD��&DVD�GD�&HUFD���

5H\QROGV��5LFKDUG��������2Q�*XHUULOOD�*DUGHQLQJ���$�+DQGERRN�IRU�*DUGHQLQJ�:LWKRXW�%RXQGDULHV���/RQGRQ��
%ORRPVEXU\���
5LVVHODGD��0���9DQ�'HQ�+HXYHO��'���������7HDP����±�,Q�VHDUFK�RI�D�XWRSLD�RI�WKH�SUHVHQW��5RWWHUGDP��1$L���
6DJDQ��&���������(QGLQJ�WKH�$QWKURSRFHQH��$FFHVVHG�������������KWWSV���ZZZ�SXEOLFERRNV�RUJ�HQGLQJ�WKH�
DQWKURSRFHQH����

6FRIIKDP��(���0DUDW�0HQGHV��7���������7KH�µJURXQG�UXOHV¶�RI�VXVWDLQDEOH�XUEDQ�IRUP��,Q�$FKLHYLQJ�6XVWDLQDEOH�
8UEDQ�)RUP��HGLWHG�E\�:LOOLDPV��.���%XUWRQ��(���DQG�-HQNV�0����/RQGRQ��8.���(	)16SRQ���SS���������
8QLWHG�1DWLRQV��81���������2XU�FRPPRQ�IXWXUH��$FFHVVHG�������������KWWS���ZZZ�XQ�GRFXPHQWV�QHW�RXU�
FRPPRQ�IXWXUH�SGI���
9LMRHQ��$���%RKQ��.��+RZH��-���HGV���������&RQWLQXRXV�3URGXFWLYH�8UEDQ�/DQGVFDSHV��'HVLJQLQJ�8UEDQ�
$JULFXOWXUH�IRU�6XVWDLQDEOH�&LWLHV���$PVWHUGDP��$UFKLWHFWXUDO�3UHVV���

:HDYHU��&���������5HJLRQDO�GHYHORSPHQW�DQG�WKH�ORFDO�FRPPXQLW\��1HZ�<RUN��:LOH\���
:HNHUOH��*�5��DQG�&ODVVHQV��0���������)RRG�SURGXFWLRQ�LQ�WKH�FLW\���UH�QHJRWLDWLQJ�ODQG��IRRG�DQG�SURSHUW\��
/RFDO�(QYLURQPHQW�����������������������

:KLWHKDQG��-�:���������*UHHQ�VSDFH�LQ�XUEDQ�PRUSKRORJ\�±�D�KLVWRULFR�JHRJUDSKLFDO�DSSURDFK��8UEDQ�
0RUSKRORJ\���������������
:LWWJHQVWHLQ��/���������$�/HFWXUH�RQ�(WKLFV��7KH�3KLORVRSKLFDO�5HYLHZ�����
�

��
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