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'U\ODQG�,QWHUPHGLDWH�2XWFRPH�1HZVOHWWHU����
2FWREHU������
�
6SULQJ�KDV�VSUXQJ��EULQJLQJ�ORWV�RI�UDLQ�DQG�SURGXFLQJ�JUHHQ�DQG�YHUGDQW�µGU\ODQGV¶�LQ�WKH�
VRXWK��DQG�WKHUH�KDV�EHHQ�PXFK�DFWLYLW\�±�DSRORJLHV�IRU�WKH�ODWH�DUULYDO�RI�WKLV�QHZVOHWWHU��

)RXU�H[SHULPHQWV�KDYH�JRQH�LQ�DW�QHZ�VLWHV�WKLV�VSULQJ��DQG�ZH¶YH�EHHQ�PDLQWDLQLQJ�
DQG�PRQLWRULQJ�WKRVH�ZH�HVWDEOLVKHG�LQ�HDUOLHU�\HDUV��:H¶OO�KLJKOLJKW�VRPH�RI�WKLV�QHZ�ZRUN�
LQ�WKLV�QHZVOHWWHU�±�ZKDW�ZH¶UH�GRLQJ�DQG�ZKDW�ZH¶UH�WU\LQJ�WR�GLVFRYHU��

0HDQZKLOH�WKH�PRUH�GHVN�ERXQG�RI�XV�KDYH�EHHQ�FRPSLOLQJ�µHYLGHQFH�SRUWIROLRV¶�IRU�
D�)567�UHYLHZ�WKDW�LV�FXUUHQWO\�XQGHUZD\��)567��DQG�RXU�HQG�XVHUV���ZDQW�WR�NQRZ�ZKDW�
SURJUHVV�ZH¶YH�PDGH�WRZDUGV�WKH�PLOHVWRQHV�DQG�RXWFRPHV�ZH�SURPLVHG�ZKHQ�WKH\�JDYH�XV�
RXU�IXQGLQJ�QHDUO\���\HDUV�DJR��7KH\�DOVR�ZDQW�WR�NQRZ�ZKDW�RXU�VWUDWHJ\�LV�IRU�WKH�QH[W��DQG�
ODVW����ò�\HDUV�RI�WKH�'U\ODQG�,2�IRU�UHVHDUFK��µHQG�XVHU�HQJDJHPHQW¶��DQG�FR�IXQGLQJ��6LQFH�
µUHYLHZ¶�LV�WRS�RI�PLQG��ZH¶OO�UHLWHUDWH�EULHIO\�LQ�WKLV�QHZVOHWWHU�ZKDW�ZH¶UH�DLPLQJ�IRU�LQ�HDFK�
VWUDQG�RI�ZRUN��DQG�VD\�D�OLWWOH�DERXW�ZKHUH�ZH�VWDUWHG�DQG�ZKHUH�ZH¶UH�XS�WR�QRZ��
�
6WUDQG����6XFFHVVLRQ�WR�QDWLYH�ZRRG\�FRPPXQLWLHV�
7KH�PDMRU�JRDO�RI�WKLV�ZRUN�LV�WR�GHYHORS�WHFKQLFDO�NQRZ�KRZ�WR�DFKLHYH�GU\ODQG�UHVWRUDWLRQ�
DW�ODUJH�VFDOHV��:H�VWDUWHG�ZLWK�FROODWLRQ�RI�H[LVWLQJ�GDWD��VSHFLHV�GLVWULEXWLRQV��HQYLURQPHQWDO�
GDWD��SODQW�WUDLWV��DQG�WZR�SLORW�H[SHULPHQWV��ZKLFK�SURYLGHG�WKH�EDVH�IRU�SODQQLQJ�D�
FRPSUHKHQVLYH�H[SHULPHQWDO�SURJUDPPH��$V�GHWDLOHG�LQ�RXU�ODVW�QHZVOHWWHU��ZH�DUH�IRFXVLQJ�
RXU�HIIRUW�RQ�XQGHUVWDQGLQJ�OLPLWLQJ�IDFWRUV�RI�LQGLJHQRXV�ZRRG\�VSHFLHV�HVWDEOLVKPHQW�LQ�
GU\ODQGV�±�ZKDW�WKHVH�FRQVWUDLQWV�DUH��ZKHUH�WKH\�RFFXU��DQG�KRZ�WKH\�FDQ�EH�RYHUFRPH��7KH�
GLDJUDP�EHORZ�VKRZV�WKH�WKUHH�W\SHV�RI�WUDQVLWLRQV�ZH¶OO�EH�ORRNLQJ�DW��UHG�DUURZV���WR�����
ZLWK�WKH�JUHDWHVW�HPSKDVLV�RQ�WKH�ILUVW��JUDVVODQG�WR�QDWLYH�PL[HG�H[RWLF�VKUXEODQGV���7KH�
IRXUWK�UHG�DUURZ�LQGLFDWHV�UHVHDUFK�WR�DGGUHVV�WKH�WKRUQ\�FKDOOHQJH�RI�EXLOGLQJ�XQGHUVWDQGLQJ�
RI�WKH�VSHFLHV�ZH¶UH�GHDOLQJ�ZLWK��DQG�LV�UHOHYDQW�LQ�DOO�WKUHH�ILHOG�FRQWH[WV��7KH�WLPHOLQH�RQ�
WKH�QH[W�SDJH�VKRZV�WKH�FXUUHQW�VFKHGXOH�DQG�VXLWH�RI�H[SHULPHQWV�IRU�WKH�UHPDLQGHU�RI�WKH�
SURJUDPPH�IURP�RXU�µOLYH¶�ZRUNLQJ�SODQ��

��
��

6SHFLHV�HFRORJ\�
�VHHG�HFRORJ\��HQYLURQPHQWDO�WROHUDQFHV��

��

�
�
�
�
*UDVVODQG�

([RWLF�
VKUXEODQG�
�
�
�
�
�
�

6HFRQGDU\�
ZRRG\�

FRPPXQLWLHV�
1DWLYH�PL[HG�

H[RWLF�
VKUXEODQG���

��

��

��



� ��

��

��

��

��

��

3URSRVHG�WLPHOLQH�IRU�H[SHULPHQWV�
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6RPH�EDFNJURXQG�RQ��DQG�SLFWXUHV�RI��ILYH�DUHDV�RI�H[SHULPHQWDO�ZRUN�IROORZV��
�
���(DOLQJ�6SULQJV��QDWLYH�ZRRG\�HVWDEOLVKPHQW�LQWR�H[RWLF�ZRRG\�ZHHGV�
'2&¶V�5DXNDSXND�$UHD�2IILFH�DQG�&DQWHUEXU\�&RQVHUYDQF\�LQLWLDWHG�WKLV�
UHVWRUDWLRQ�WULDO�RQ�WKH�5DQJLWDWD�IORRGSODLQ�DW�(DOLQJ�6SULQJV�DQG�VRXJKW�RXU�
FROODERUDWLRQ��,W�ILWV�ZLWKLQ�RXU�VWUDWHJ\�DQG�ZH�KDG�IHZ�REMHFWLRQV��,Q�ODWH�6HSWHPEHU��
VHHGOLQJV�DQG�VHHGV��XQGHU�ELUG�FRYHUV��VHH�SLFV�EHORZ��RI�VL[�QDWLYH�ZRRG\�VSHFLHV�ZHUH�
SODQWHG�LQ�SORWV�RI�H[RWLF�EURRP�WKDW�KDG�EHHQ�YDULRXVO\�PDQLSXODWHG��)LHOGZRUN�RQ�WKH�
SURMHFW�UHDOO\�FRPPHQFHG�ODVW�-XQH��ZKHQ�SORWV�ZHUH�PDUNHG�RXW��WKUHH�UHSOLFDWHV�HDFK�RI�ILYH�
WUHDWPHQWV��FRQWURO��VSUD\��FUXVK��PXOFK��URRWUDNH��DQG�WKH�PDFKLQHV�ZHQW�LQ��WR�FUXVK��PXOFK�
DQG�URRWUDNH����6SUD\LQJ�WRRN�SODFH���ZHHNV�EHIRUH�SODQWLQJ��WKLV�WUHDWPHQW�\LHOGHG�
QRWLFHDEO\�PRUH�PRLVW�VRLOV�WKDQ�RWKHUV�DW�SODQWLQJ�WLPH��7KH�WULDO�VSHFLHV�DUH�&RSURVPD�
UREXVWD��NDUDP ���.XQ]HD�HULFRLGHV��N QXND���3LWWRVSRUXP�WHQXLIROLXP��NRKXNRKX��N K K ��
RU�EODFN�PDWLSRX���3ODJLDQWKXV�UHJLXV��P QDWX�RU�ORZODQG�ULEERQZRRG���6RSKRUD�
PLFURSK\OOD��N ZKDL��DQG�&RUG\OLQH�DXVWUDOLV��W ��W �N XND��RU�FDEEDJH�WUHH���7KH�ZHDWKHU�ZDV�
PDJLFDO�IRU�SODQWLQJ�DQG�YHU\�XQGU\ODQGLVK�±�WKH�VXQ�VKRQH�RQ�HDFK�RI�WKH�WKUHH�GD\V�DQG�LW�
UDLQHG�HDFK�QLJKW��:H¶OO�EH�IROORZLQJ�WKH�IDWH�RI�WKH�VHHGV�DQG�VHHGOLQJV�LQ�HDFK�WUHDWPHQW��
PHDVXUHPHQW�1R����LV�VFKHGXOHG�IRU�ODWH�2FWREHU��
/HIW�	�ORZHU�ULJKW��3HWHU�.HOOHU�DQG�'DYH�$QGHUVRQ�VRZ�PXOFKHG�DQG�URRWUDNHG�SORWV�DW�(DOLQJ�6SULQJV��8SSHU�
ULJKW��)ULGD\�WHDP��1LFN�+HDG��-DFTXL�YDQ�+DO��0HUHGLWK�0DFND\��+HOHQ�%UDLWKZDLWH��6WHYH�+DUUDZD\��3HWHU�
�2SXKD�1XUVHULHV��DQG�'DYH��/DUU\�%XUURZV�ZDV�KROGLQJ�WKH�FDPHUD����
�
�
�
�
�
�
�
�
�



� ��

��

��

��

���%HQGLJR��FRPSHWLWLRQ�DQG�KHUELYRU\�LQ�GU\ODQG�ZRRG\�VHHGOLQJ�HVWDEOLVKPHQW��
:H¶YH�MXVW�KDUYHVWHG�DQG�PHDVXUHG�ZRRG\�VHHGOLQJV�D�\HDU�RQ�IURP�SODQWLQJ�RXW�LQ�
WKH�%HQGLJR�SORWV��VHH�SLFWXUHV�EHORZ���.XQ]HD�HULFRLGHV��N QXND���&DUPLFKDHOLD�
FRPSDFWD��&URPZHOO�EURRP���DQG�2]RWKDPQXV�OHSWRSK\OOXV��WDXKLQX��JUHZ�ZHOO�LQ�
WKH�HQFORVHG��ZHHGHG�SORWV��)HZ��LI�DQ\��ZRRG\�VHHGOLQJV�VXUYLYHG�ZLWKRXW�IHQFLQJ��ZLWKRXW�
ZHHGLQJ��RU�ZLWKRXW�HLWKHU��7KLV�VSULQJ��LQGHHG�WKLV�YHU\�ZHHN���DW�WKH�%HQGLJR�H[SHULPHQW�
�DQG�LWV�VRQV�DQG�GDXJKWHUV��VHH����EHORZ��ZH¶UH�SODQWLQJ�VHHGOLQJV�RI�N QXND�DQG�WDXKLQX�
�DJDLQ�±�WKH\¶UH�WKH�HDV\�RQHV��DORQJ�ZLWK�WKRVH�2OHDULD�RGRUDWD��VFHQWHG�WUHH�GDLV\��DQG�
'LVFDULD�WRXPDWRX��PDWDJRXUL��ZH¶YH�PDQDJHG�WR�FRD[�LQWR�OLIH��VHH�VHHGOLQJ�
HFRORJ\�����EHORZ���:H¶UH�DOVR�SODQQLQJ�WR�VWDUW�WHVWLQJ�HIIHFWV�RI�SRWDVVLXP�
IHUWLOLVHU�RQ�VHHGOLQJ�GURXJKW�WROHUDQFH�DW�%HQGLJR�WKLV�VXPPHU��
.DWKDULQD�6FKXO]�DERXW�WR�PHDVXUH�DQG�KDUYHVW�2]RWKDPQXV��WDXKLQX��LQ�DQ�XQJUD]HG��ZHHGHG�SORW�DW�%HQGLJR�LQ�
PLG�6HSWHPEHU��1RWH�WKH�EULJKW�JUHHQ��HDUO\�VSULQJ�IOXVK�RI�VKHHSV�VRUUHO��ZKLFK�ZDV�ODWHU�KDQG�ZHHGHG�RXW���
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���(FRORJ\�RI�GU\ODQG�ZRRG\�VHHGOLQJ�JHUPLQDWLRQ�DQG�HVWDEOLVKPHQW�
3RRU�XQGHUVWDQGLQJ�RI�WKH�VHHG�HFRORJ\�RI�GU\ODQG�QDWLYH�ZRRG\�VSHFLHV�LV�D�ELJ�
EDUULHU�IRU�RXU�UHVHDUFK��DQG�XOWLPDWHO\�IRU�GHYHORSLQJ�ORZ�LQWHQVLW\�PHWKRGV�WR�
HQFRXUDJH�QDWLYH�ZRRG\�VSHFLHV�EDFN�LQWR�GU\ODQG�ODQGVFDSHV��7KLV�VXPPHU��ZLWK�
WKH�KHOS�RI�D�VWXGHQW�VXPPHU�IHOORZVKLS��ZH¶UH�NLFNLQJ�RII�D�VXLWH�RI�H[SHULPHQWV�WR�
EHWWHU�XQGHUVWDQG�ZKDW�FRQWUROV�WKH�JHUPLQDWLRQ�DQG�HDUO\�HVWDEOLVKPHQW�RI�QDWLYH�ZRRG\�
SODQWV�LQ�GU\ODQGV��:H�SODQ�WR�LQYHVWLJDWH�GRUPDQF\��DQG�WR�PHDVXUH�JHUPLQDWLRQ�UDWHV�LQ�
UHVSRQVH�WR�HQYLURQPHQWDO�JUDGLHQWV��ZDWHU��WHPSHUDWXUH��OLJKW���UHODWLQJ�WKHVH�WR�ZKDW�
KDSSHQV�DW�DQG�EHORZ�WKH�VRLO�VXUIDFH�VHDVRQDOO\��:H�DOVR�SODQ�WR�VWXG\�UDWHV�RI�URRW�JURZWK�
DQG�PD[LPXP�URRW�OHQJWK��WR�GHWHUPLQH�VSHFLHV¶�DELOLW\�WR�DFFHVV�UHWUHDWLQJ�VRLO�PRLVWXUH��DQG�
WR�OHDUQ�KRZ�VHHGOLQJ�VKRRW�DQG�URRW�JURZWK�DIIHFWV�VSHFLHV�VXUYLYDO�LQ�GLIIHUHQW�OLWWHU�GHSWKV��
�
���2IIVSULQJ�RI�WKH�%HQGLJR�H[SHULPHQW��
FRPSHWLWLRQ�DQG�KHUELYRU\�LQ�GLIIHUHQW�
GU\ODQG�VLWHV�
7KH�%HQGLJR�H[SHULPHQW�KDV�PXOWLSOLHG��
:H¶YH�MXVW�VHW�XS�WZR�VFDOHG�GRZQ�
UHSOLFDV�±�DW�7HNDSR�6FLHQWLILF�5HVHUYH�
DQG�DW�0W�%DUNHU��ERWK�LQ�&DQWHUEXU\��
�
5LJKW��([SHULPHQWDO�SORWV�LQ�HYHQLQJ�OLJKW��0W�%DUNHU��
�
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$ERYH��6HWWLQJ�XS�LQ�D�JXVW\�QRUZHVWHU��'HDQ��.DWKDULQD�DQG�$GULDQ��DQG�SORWV�DQG�FRPSHWLWLRQ�WUHQFKHV��DW�
7HNDSR�6FLHQWLILF�5HVHUYH��
$W�HDFK�VLWH��ZH¶OO�EH�PHDVXULQJ�WKH�JURZWK�RI�ZRRG\�VHHGOLQJV�ZLWK�DQG�ZLWKRXW�FRPSHWLWLRQ�
�WUHQFKLQJ��VSUD\LQJ�DQG�KDQG�ZHHGLQJ���5HSOLFDWLRQ�LQ�GLIIHUHQW�GU\ODQG�HQYLURQPHQWV�ZLOO�
KHOS�XV�JHQHUDOLVH�DQG�SUHGLFW�RXWFRPHV�IURP�H[WUHPH�WR�UHODWLYHO\�EHQLJQ�GU\ODQG�VLWHV��
LQIRUPLQJ�WKH�JHQHUDO�PRGHO�ZH�DUH�ZRUNLQJ�WRZDUGV��DQG�GHVFULEHG�LQ�WKH�ODVW�QHZVOHWWHU���
%HORZ��(VWDEOLVKLQJ�WKH�0W�%DUNHU�H[SHULPHQW�LQ�EDOPLHU�ZHDWKHU��.DWH��$GULDQ��'HDQ�DQG�.DWKDULQD�OLQHG�XS��
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���&DQ�ERRVWLQJ�IHUWLOLW\�RYHUFRPH�WK\PH�DOOHORSDWK\"�
7K\PH��7K\PXV�YXOJDULV��GRPLQDWHV�PDQ\�RI�WKH�GULHVW�VLWHV�LQ�&HQWUDO�2WDJR��
µ0RQRWHUSHQHV¶�LQ�LWV�IROLDJH�JLYH�WK\PH�LWV�ULFK�DURPDWLF�SURSHUWLHV�DQG�GHWHU�
KHUELYRUHV��7KH\�FDQ�DOVR�LQKLELW�VHHG�JHUPLQDWLRQ��SRWHQWLDOO\�REVWUXFWLQJ�
HVWDEOLVKPHQW�RI�QDWLYH�ZRRG\�SODQWV�LQWR�WK\PH�GRPLQDWHG�FRPPXQLWLHV«�DQG�ORZ�
LQWHQVLW\�UHVWRUDWLRQ�HIIRUWV��5DSLGO\�JURZLQJ�SODQWV�RIWHQ�SURGXFH�IHZHU�VHFRQGDU\�
PHWDEROLWHV�OLNH�PRQRWHUSHQHV��VR�DGGLQJ�IHUWLOLVHU�WR�ERRVW�JURZWK�UDWHV�FRXOG�UHGXFH�WKH�
SRWHQF\�RI�LQKLELWLRQ��&RXSOHG�ZLWK�VHHG�DGGLWLRQ��IHUWLOLVHU�PLJKW�KHOS�ZLWK�UHVWRULQJ�QDWLYH�
ZRRG\�SODQWV�EDFN�LQWR�WK\PH�LQYDGHG�V\VWHPV��7R�WHVW�WKLV��ZH¶YH�VHW�XS�IHUWLOLVHG�DQG�
XQIHUWLOLVHG�ILHOG�SORWV�RQ�)ODW�7RS�+LOO��VHH�SLF�RQ�S������1H[W�DXWXPQ��ZH¶OO�FROOHFW�WK\PH�
IROLDJH�DQG�GXII��OLWWHU���DQG�VWXG\�LQ�WKH�ODE�KRZ�LW�DIIHFWV�QDWLYH�VKUXE�JHUPLQDWLRQ��ZH¶OO�
DOVR�QRWH�SRWHQWLDO�VSHFLHV�IRU�UHVWRULQJ�WK\PH�GRPLQDWHG�KDELWDWV���,I�UHVXOWV�ORRN�SURPLVLQJ��
ZH¶OO�WKHQ�FRQGXFW�D�ILHOG�WULDO��VRZLQJ�VHHG�DQG�RU�SODQWLQJ�VHHGOLQJV�LQWR�IHUWLOLVHG�DQG�
XQIHUWLOLVHG�SORWV��
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%HORZ��'HDQ��.DWKDULQD�DQG�$GULDQ�VHWWLQJ�XS�ILHOG�SORWV�IRU�WKH�WK\PH�IHUWLOLVHU�H[SHULPHQW�RQ�)ODW�7RS�+LOO�
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$OVR�LQ�6WUDQG����ZH¶YH�MXVW�VXEPLWWHG�D��YHU\��PXOWL�DXWKRUHG�PDQXVFULSW�SUHGLFWLQJ�
SRWHQWLDO�GLVWULEXWLRQV�RI�ZRRG\�VSHFLHV�DQG�VXFFHVVLRQ�SDWKZD\V�LQ�VHUDO�ZRRG\�
FRPPXQLWLHV�DFURVV�6RXWK�,VODQG�GU\ODQGV��VHH�µ:KLFK�VSHFLHV�ZKHUH"¶�LQ�'U\ODQG�
1HZVOHWWHU������7KH�SDSHU�FRPELQHV�WKH�'U\ODQG�:RRG\�6SHFLHV�'LVWULEXWLRQV�'DWDEDVH��
SUHOLPLQDU\�DQDO\VLV�RI�WKH�'U\ODQG�:RRG\�7UDLWV�'DWDEDVH��VHH�'U\ODQG�1HZVOHWWHU����IRU�
GHVFULSWLRQV�RI�ERWK��DQG�HQYLURQPHQWDO�GDWD��:H�DZDLW�UHYLHZHUV¶�YHUGLFWV«�
�
6WUDQG����%LRGLYHUVLW\�RI�GU\ODQG�
ZRRG\�FRPPXQLWLHV�
,Q�WKLV�ZRUN��ZH�DUH�WU\LQJ�WR�XQGHUVWDQG�
WKH�W\SHV�RI�FRPPXQLWLHV�WKDW�FRXOG�
GHYHORS��ZLWK�KHOS�IURP�ORZ�LQWHQVLW\�
PDQDJHPHQW���DQG�KRZ�WKH\�FRXOG�HQKDQFH�XQGHU�UHSUHVHQWHG�RU�UHJLRQDOO\�WKUHDWHQHG�
GU\ODQG�ELRGLYHUVLW\��,Q����������ZH�VWDUWHG�ZRUN�WULDOOLQJ�VDPSOLQJ�PHWKRGRORJLHV�DW�
0DFUDHV�)ODW�ZLWK�'2&¶V�*$26�SURJUDPPH��ZKLFK�ZH¶UH�FRQWLQXLQJ�WKLV�VXPPHU��WHVWLQJ�
KDELWDW�HIIHFWV�RQ�VNLQN�FRXQWV�LQ�$&2V���,Q����������ZH�PRYHG�RQ�WR�D�ILHOG�VDPSOLQJ�
SURJUDPPH��9HJHWDWLRQ�VDPSOLQJ�RQ�&DPEULDQ�+LOOV�	�&DPEULDQ�VWDWLRQV�WKLV�VSULQJ�ZLOO�
FRPSOHWH�FROOHFWLRQ�RI�DEXQGDQFH�GDWD�DW�WKUHH�GU\ODQG�VLWHV�IRU�OL]DUGV��LQYHUWHEUDWHV��ELUGV��
URGHQWV�DQG�YHJHWDWLRQ��(DFK�VLWH�FRPSULVHV�WKUHH���NP�VTXDUH�µPHJDSORWV¶�ZLWK�VPDOOHU�����
×����P��JULGV��UHSUHVHQWLQJ�WKUHH�VWDJHV�DFURVV�D�ZRRGLQHVV�JUDGLHQW��:H¶OO�VWDUW�DQDO\VLV�DQG�
ZULWH�XS�IRU�SXEOLFDWLRQ�WKLV�\HDU��GLVFRYHULQJ�ZKDW�GLIIHUHQW�SODQW�FRPPXQLWLHV�FRQWULEXWH�WR�
WKH�LQGLJHQRXV�ELRGLYHUVLW\�RI�GU\ODQGV��$W�WKH�VDPH�WLPH��ZH¶UH�FROODERUDWLQJ�ZLWK�&'53�
3URMHFW����GHVFULEHG�LQ�1HZVOHWWHU�����WR�SLORW�D�IXWXUH�VXUYH\�RI�OL]DUGV��ELUGV�DQG�YHJHWDWLRQ�
RI�ZRRG\�DQG�QRQ�ZRRG\�YHJHWDWLRQ�FRYHU�FODVVHV��:H¶UH�DOVR�ZRUNLQJ�ZLWK�DQ�$XVWUDOLDQ�
UHVHDUFK�JURXS��$('$��ZZZ�DHGD�HGX�DX���WR�GHYHORS�D�VSHFLHV±DUHD�DSSURDFK�WR�DVVHVVLQJ�
ELRGLYHUVLW\�FRQWULEXWLRQV�RI�FRYHU�FODVVHV��
�
6WUDQG����&RPPXQLW\�DQG�DJHQF\�DZDUHQHVV�
*UDQW�1RUEXU\�DQG�RWKHUV�KDYH�EHHQ�ZRUNLQJ�VWUDWHJLFDOO\�DW�WKUHH�OHYHOV��FHQWUDO�JRYHUQPHQW�
DJHQFLHV��WHUULWRULDO�DXWKRULWLHV��DQG�FRPPXQLW\�JURXSV��WUXVWV��DQG�EXVLQHVV��WR�UDLVH�SXEOLF�
FRQVFLRXVQHVV�RI�GU\ODQG�ELRGLYHUVLW\�SURWHFWLRQ�QHHGV��DQG�WR�HQFRXUDJH�DQG�VXSSRUW�
SURWHFWLRQ�DQG�UHVWRUDWLRQ�LQLWLDWLYHV��7KHUH�DUH�KLQWV�WKDW�DZDUHQHVV�DQG�DFWLYLW\�DUH�JURZLQJ��
)RU�H[DPSOH��ZLWK�KHOS�IURP�%LRIXQGV��ELRGLYHUVLW\�FRRUGLQDWRUV�KDYH�EHHQ�DSSRLQWHG�WR�JLYH�
PRUH�LPSHWXV�DQG�FR�RUGLQDWLRQ�DPRQJ�ELRGLYHUVLW\�SURWHFWLRQ�LQLWLDWLYHV�LQ�QHHG\�GU\ODQG�
GLVWULFWV�±�0DVWHUWRQ��&DUWHUWRQ�DQG�6RXWK�:DLUDUDSD�VKDUH�D�FRRUGLQDWRU��DQG�&DQWHUEXU\�KDV�
DQRWKHU�WR�KHOS�LPSOHPHQW�WKHLU�QHZ�%LRGLYHUVLW\�6WUDWHJ\��ZLWK�D�VSHFLDO�IRFXV�RQ�ZRUNLQJ�
DORQJVLGH�GLVWULFW�FRXQFLOV���%LRGLYHUVLW\�ZDV�RQH�RI�ILYH�NH\�DUHDV�IRU�VXVWDLQDELOLW\�LQ�D�GUDIW�
6XVWDLQDELOLW\�6WUDWHJ\�FLUFXODWHG�IRU�SXEOLF�FRPPHQW�LQ�&HQWUDO�2WDJR�'LVWULFW��/L]DUGV�DUH�
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SURYLQJ�JUHDW�IODJVKLSV�IRU�GU\ODQG�
FRQVHUYDWLRQ�SURMHFWV��DV�$OH[DQGUD�
0XVHXP¶V�VLJQ�DQG�WKH�FXWH�
$OH[DQGUD�%ORVVRP�)HVWLYDO�IORDW�
VKRZ��VHH�OHIW�SLFWXUH���$QRWKHU�
H[DPSOH�LV�WKH�LQLWLDWLYH�OHG�E\�
0DULHNH�/HWWLQN�WR�SURWHFW�MHZHOOHG�
JHFNR�KDELWDW�ZLWK�WKH�KHOS�RI�
ODQGRZQHUV�LQ�&DQWHUEXU\��
�
3URMHFWV�DOLJQHG�WR�WKH�,2�
:H¶YH�UXQ�RXW�RI�VSDFH�WR�GHVFULEH��DV�SURPLVHG�ODVW�WLPH��DOLJQHG�/DQGFDUH�5HVHDUFK�
SURMHFWV��WKH�GU\ODQG�µ0XOWLSOH�3HVW�'\QDPLFV¶�SURMHFW�DQG�D�QHZ�SURMHFW�LQYHVWLJDWLQJ�
HFRV\VWHP�FRQVHTXHQFHV�RI�6RXWK�,VODQG�KLJK�FRXQWU\�ODQG�UHIRUP��:H¶OO�WU\�QH[W�WLPH��
'2&¶V�����±�����PDQDJHPHQW�WULDO�LQ�WKH�*$26��*UDQG�DQG�2WDJR�
6NLQN��UHFRYHU\�SURJUDPPH�KDV�\LHOGHG�IDVFLQDWLQJ�H[SHULPHQWDO�UHVXOWV�
WKDW�ZLOO�KDYH�D�PDMRU�LQIOXHQFH�RQ�GU\ODQG�FRQVHUYDWLRQ��LQ�$XJXVW��ZH�
WRRN�SDUW�LQ�D�SHHU�UHYLHZ�DQG�IXWXUH�SODQQLQJ�VHVVLRQ�ZLWK�WKH�WHDP�DQG�
UHFRYHU\�JURXS��,W¶V�ZRUWK�FKHFNLQJ�RXW�WKH�WDONV�DERXW�WKHVH�DQG�RWKHU�
SURMHFWV�IURP�WKH�UHFHQW�GU\ODQGV�ZRUNVKRS�LQ�'XQHGLQ�����0D\��DW�
ZZZ�ODQGFDUHUHVHDUFK�FR�Q]�UHVHDUFK�UHVHDUFKBSXEV�DVS"5HVHDUFKB&RQWHQWB,' ������
� 2Q�WKH�VXEMHFW�RI�:HE�VWXII��ODVW�QHZVOHWWHU�ZH�KLJKOLJKWHG�WKH�
UHFHQWO\�ODXQFKHG�1=%51�SRUWDO��ZZZ�Q]EUQ�RUJ�Q]��IRU�UHFRUGLQJ�
OL]DUG�VLJKWLQJV�±�ZKLFK�\RX�DOO�LJQRUHG���1=%51�QRZ�KDV�D�JUDQG�
�������GU\ODQG�GDWD�HQWULHV��EXW�PDLQO\�IRU�ELUGV�DQG�SODQWV����7RQ\�
-HZHOO¶V�MXVW�JRUJHRXV�SKRWRJUDSKLF�JXLGH��ULJKW��LV�KLJKO\�UHFRPPHQGHG�
IRU�KHUSHWRORJLFDO�FRQWULEXWRUV��
�
3HRSOH�
(OOHQ�&LHUDDG�ZRQ�DQ�LQWHUQDWLRQDO�3K'�VFKRODUVKLS�DQG�KDV�WDNHQ�D�EUHDN�IURP�WKH�
SURJUDPPH�±�KDSSLO\��VKH¶OO�EH�EDVHG�DW�/LQFROQ�DQG�FRQWLQXLQJ�WR�FRQWULEXWH�WR�WKH�,2��
&RQJUDWXODWLRQV�(OOHQ��DQG�WKDQNV�IRU�DOO�WKH�ZRUN�DQG�EUDLQSRZHU�\RX¶YH�SXW�LQ��:H¶OO�VRUHO\�
PLVV�-DPHV�5HDUGRQ�ZKR¶V�PRYHG�WR�WKH�=RRORJLFDO�6RFLHW\�RI�/RQGRQ�DIWHU���\HDUV�OHDGLQJ�
'2&¶V�*$26�UHFRYHU\�SURJUDPPH��-DPHV�SXW�GU\ODQG�ELRGLYHUVLW\�FRQVHUYDWLRQ�ILUPO\�RQ�
WKH�PDS��FRPELQLQJ�VFLHQFH��YLVLRQ��DQG�DGYRFDF\�ZLWK�JUHDW�WHQDFLW\��$QG�ILQDOO\��



:H�DUH�67,//�ORRNLQJ�IRU�VWXGHQWV�WR�ZRUN�ZLWK�XV�RQ�VHHG�HFRORJ\�


�
:H¶G�OLNH�WR�VXSSRUW�RQH�RU�PRUH�06F��RU�3K'��VWXGHQWV�LQ�WKLV�DUHD�LQ�WKH�QH[W�IHZ�\HDUV��
FRQWULEXWLQJ�FR�VXSHUYLVLRQ��IHHV�DQG�UHVRXUFHV��,I�\RX�NQRZ�RI�D�NHHQ�DQG�HQHUJHWLF�HFRORJ\�
VWXGHQW�ORRNLQJ�IRU�D�FKDOOHQJH��SOHDVH�OHW�XV�NQRZ��$GULDQ�0RQNV�ZRXOG�ORYH�WR�KHDU�IURP�
\RX��PRQNVD#ODQGFDUHUHVHDUFK�FR�Q]���
�
7KDQNV��)LUVW��WKDQNV�WR�DOO�ZKR�DWWHQGHG�DQG�PDGH�D�VXFFHVV�RI�WKH�0D\�GU\ODQG�ZRUNVKRS�
LQ�'XQHGLQ��<HW�DJDLQ�ZH�WKDQN�PDQ\�'2&�SHRSOH�IRU�WKHLU�KHOS��WKLV�WLPH�HVSHFLDOO\�&UDLJ�
:LOVRQ��&HQWUDO�2WDJR���-R\�&RPULH�DQG�6DOO\�-RQHV��7ZL]HO���.HQQHG\�/DQJH��'DYH�
$QGHUVRQ��1LFN�+HDG��1LFN�/HGJDUG��(QVLV��DQG�3HWHU�.HOOHU��2SXKD�1XUVHU\��PDGH�(DOLQJ�
6SULQJV�KDSSHQ��ZKLOH�PRVW�RI�5DXNDSXND�$UHD�2IILFH�ODERXUHG�RQ�LW��DORQJ�ZLWK�0HUHGLWK�
0DFND\��/DQGFDUH�5HVHDUFK��DQG�VXSHUE�IHQFLQJ�DQG�PDFKLQH�FRQWUDFWRUV��7KDQNV�WR�1LFN�
/HGJDUG��(QVLV��DOVR�IRU�KLV�KHOS�ZLWK�ORJLVWLFV�DQG�DFFRPPRGDWLRQ�DW�0W�%DUNHU��DQG�PDQ\�
WKDQNV�WR�.DWKDULQD�6FKXO]�DQG�-HQV�YRQ�GHP�%XVVFKH�IRU�KDUG�ZRUN�LQ�WKH�ILHOG��)RU�DGYLFH�
ZH�WKDQN�0DULHNH�/HWWLQN��1DWKDQ�:KLWPRUH��'2&���&DWULRQD�0DF/HRG��/DQGFDUH�
5HVHDUFK���DQG�<RODQGD�YDQ�+HH]LN��2WDJR�8QLYHUVLW\���


