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'U\ODQG�,QWHUPHGLDWH�2XWFRPH�1HZVOHWWHU����
'HFHPEHU������
�
+HUH¶V�D�WKLUG���PRQWKO\�XSGDWH�IURP�WKH�)56	7�IXQGHG�µ'U\ODQG�,2¶���7KH�ODVW�VL[�PRQWKV�
KDYH�EHHQ�EXV\�ZLWK�KDQGV�RQ�ZRUN�DFURVV�WKH�VSHFWUXP�RI�RXU�DFWLYLWLHV��LQFOXGLQJ�WKH�VHW�XS�
RI�WZR�HFRORJLFDO�H[SHULPHQWV��FRPSLODWLRQ�DQG�DQDO\VLV�RI�GDWDVHWV��UHVHDUFK�DQG�
PHWKRGRORJ\�ZULWH�XS��DQG�ZRUN�ZLWK�DJHQFLHV�DQG�FRPPXQLWLHV�WR�UDLVH�VXSSRUW�IRU�GU\ODQG�
ELRGLYHUVLW\�FRQVHUYDWLRQ�RQ�WKH�JURXQG���:H�GHVFULEH�VRPH�RI�WKHVH�DFWLYLWLHV�EHORZ����

:H�DOVR�DVN�IRU�\RXU�LQSXW�LQWR�WKH�VHOHFWLRQ�RI�D�VXLWH�RI�PRQLWRUHG�UHJLRQDO�GU\ODQG�
IODJVKLS�VSHFLHV��DQG�DGYHUWLVH�ZKDW�SURPLVHV�WR�EH�D�JUHDW�UHVWRUDWLRQ�IRUXP��1=(51¶V�
1DWLRQDO�&RQIHUHQFH��5HVWRULQJ�WKH�'U\ODQGV�LQ�&KULVWFKXUFK�IURP�������)HEUXDU\��������
:H�ORRN�IRUZDUG�WR�VHHLQJ�\RX�WKHUH��VHH�KWWS���ZZZ�EXVK�RUJ�Q]�Q]HUQ�FRQIHUHQFH�KWPO���
�
6WUDQG����6XFFHVVLRQ�WR�QDWLYH�ZRRG\�FRPPXQLWLHV�
%HIRUH�ZH�FDQ�GHYHORS�PDQDJHPHQW�VFDOH�WHFKQLTXHV�WR�SURPRWH�QDWLYH�ZRRG\�VXFFHVVLRQ��
ZH�QHHG�WR�EHWWHU�XQGHUVWDQG�OLPLWDWLRQV�WR�ZRRG\�VXFFHVVLRQ�DFURVV�WKH�GU\ODQG�]RQH²ZKDW�
WKHVH�OLPLWDWLRQV�DUH��ZKHUH�WKH\�RFFXU��DQG�KRZ�WKH\�RSHUDWH���.H\�SRWHQWLDO�OLPLWDWLRQV�WR�
WKH�UH�HVWDEOLVKPHQW�RI�GU\ODQG�ZRRG\�VSHFLHV�DUH�EHLQJ�LQYHVWLJDWHG�LQ�WZR�H[SHULPHQWV���
�
��� 7KH�%HQGLJR�([SHULPHQW��7KH�UROH�RI�FRPSHWLWLRQ�DQG�KHUELYRU\�LQ�VHHGOLQJ�

HVWDEOLVKPHQW�LQ�WKH�GU\ODQGV��D�SLORW�H[SHULPHQW�DW�%HQGLJR��&HQWUDO�2WDJR����
&RPSHWLWLRQ��H�J��IURP�H[RWLF�JUDVV�VZDUGV��DQG�JUD]LQJ�DUH�REYLRXV�FDQGLGDWH�NH\�OLPLWLQJ�
IDFWRUV�IRU�GU\ODQG�UHJHQHUDWLRQ���$GULDQ�0RQNV�GHVLJQHG�WKLV�����SORW�µSLORW¶�H[SHULPHQW��,V�
LW�VR�FDOOHG�EHFDXVH�RQO\�SLORWV�FDQ�VHH�WKH�ZKROH�VLWH�DW�RQFH��$GULDQ"��WR�PHDVXUH�WKH�HIIHFWV�
RI�FRPSHWLWLRQ��KHUELYRU\�DQG�ZDWHU�RQ�JHUPLQDWLRQ��VXUYLYDO�DQG�JURZWK�RI�IRXU�GU\ODQG�
ZRRG\�SODQW�VSHFLHV���$�VSOLW�SORW�GHVLJQ�FRPELQHV�WUHDWPHQWV�RI�IRXU�VSHFLHV��NDQXND��
&DUPLFKDHOLD�FRPSDFWD��2]RWKDPQXV�OHSWRSK\OOD�RU�&RSURVPD�SURSLQTXD��DQG�QR�VHHG�
DGGLWLRQ��DQG�SUHVHQFH�DEVHQFH�RI�DGGLWLRQDO�ZDWHU��LUULJDWLRQ���KHUELYRU\��H[FORVXUHV��DQG�
FRPSHWLWLRQ��XVLQJ�KHUELFLGH��WUHQFKLQJ�DQG�KDQG�ZHHGLQJ����� �

7KHUH�ZHUH�PDQ\�ORJLVWLF�FKDOOHQJHV�DQG�VRPH�YHU\��YHU\�ORQJ�GD\V�LQYROYHG�LQ�
VHWWLQJ�XS���0DQ\�WKDQNV�WR�D�ILUVW�UDWH�DQG�WLUHOHVV�WHDP��
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0DUFLD��5LFKDUG��$GULDQ��.DWH��3HWH��7UHQW�DQG�-DQD�VHW�XS�����PHVK�HQFORVHG��WUHQFKHG��VSUD\HG�DQG�RU�
LUULJDWHG�VXESORWV�DW�%HQGLJR�LQ�6SULQJ�������
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%\�ODWH�6SULQJ��VHWXS�ZDV�FRPSOHWH�DQG�VHHGV�ZHUH�VRZQ���(O�1LxR�KDV�UHVSRQGHG�WR�RXU�
LQVXUDQFH�DJDLQVW�GURXJKW�IDLOXUH��L�H��LUULJDWLRQ��E\�VXSSO\LQJ�SHUKDSV�WKH�KLJKHVW�HYHU�VRLO�
PRLVWXUH�OHYHOV�DFURVV�DOO�WUHDWPHQWV�WR�GDWH���2YHU��±��\HDUV��ZH�ZLOO�PHDVXUH�JHUPLQDWLRQ��
VXUYLYDO�DQG�ELRPDVV�DFFXPXODWLRQ��UXQ�WULDOV�WR�GHWHUPLQH�VHHG�YLDELOLW\��FDOLEUDWH�SODQW�
QXPHULFDO�UHVSRQVHV�WR�JUD]LQJ�ZLWK�DQ�DUWLILFLDO�KHUELYRU\�WULDO��DQG�XQGHUWDNH�UDEELW�DQG�
SRVVXP�VSRWOLJKW�FRXQWV���:H�KRSH�UHVXOWV�ZLOO�VKHG�OLJKW�RQ�VRPH�OLPLWDWLRQV�WR�ZRRG\�
HVWDEOLVKPHQW��DQG�IRUP�WKH�EDVLV�RI�D�JHQHUDO�PRGHO�RI�GU\ODQG�VHHGOLQJ�HVWDEOLVKPHQW���
/RJLVWLF�H[SHULHQFH�IURP�%HQGLJR�LV�VXUH�WR�LQIRUP�IXWXUH�H[SHULPHQWDO�VHW�XSV�DW�RWKHU�VLWHV��
�
��� 7KH�6RLOV�([SHULPHQW��7KH�UROH�RI�VRLO�FKHPLVWU\�DQG�PRLVWXUH�OHYHOV�RQ�ZRRG\�VHHGOLQJ�

JURZWK�LQ�WKH�GU\ODQGV����
,V�VRLO�FKHPLVWU\�SRWHQWLDOO\�OLPLWLQJ�IRU�WKH�UH�HVWDEOLVKPHQW�RI�GU\ODQG�ZRRG\�VSHFLHV"�
/DUU\�%XUURZV�DQG�(OOHQ�&LHUDDG�DUH�LQYHVWLJDWLQJ�WKH�UROH�RI�HGDSKLF�IDFWRUV�LQ�ZRRG\�SODQW�
JURZWK���6HHGOLQJV�RI�D�VXLWH�RI�GU\ODQG�ZRRG\�VSHFLHV�ZLOO�EH�JURZQ�LQ�SRWV�RI�VRLO�IURP�
VHYHQ�6RXWK�,VODQG�GU\ODQG�VLWHV��ZLWK�VLPLODU�DQQXDO�PRLVWXUH�GHILFLWV�EXW�GLIIHUHQW�VRLO�
W\SHV��LQ�D�/LQFROQ�VKDGH�KRXVH��DW�WZR�GLIIHUHQW�PRLVWXUH�OHYHOV��IRU�DERXW�D�\HDU���
0HDVXUHPHQWV�RI�JHUPLQDWLRQ��DQG��LQ�VRPH�VSHFLHV��QRQ�JHUPLQDWLRQ���UDWHV��DQG�RI�JURZWK�
UDWHV�DQG�ELRPDVV�DFFUHWLRQ�LQ�GLIIHUHQW�VSHFLHV�DQG�VRLOV�ZLOO�SURYLGH�IXUWKHU�OLIH�KLVWRU\�
LQIRUPDWLRQ�DERXW�WKLV�OLWWOH�UHVHDUFKHG�VHJPHQW�RI�WKH�IORUD��DQG�FRQWULEXWH�PRUH�SDUDPHWHUV�
WR�RXU�JHQHUDO�PRGHO�RI�GU\ODQG�VHHGOLQJ�HVWDEOLVKPHQW����
�

��
(OOHQ�DQG�/DUU\�FROOHFWLQJ�DQG�SURFHVVLQJ�GU\ODQG�VRLOV��DQG�JURZLQJ�VHHGOLQJV�IRU�WKH�VRLOV�H[SHULPHQW���
/RFDWLRQV�RI�WKH�VHYHQ�VRLO�VLWHV�RQ�WKH����PP�DQQXDO�SHQPDQ�GHILFLW�µLVRK\HW¶�DUH�PDSSHG��ORZHU�OHIW���
�
:KLFK�VSHFLHV�ZKHUH"��
7KH�GU\ODQG�]RQH�LV�ODUJH�DQG�GLYHUVH���$�UHFXUULQJ�TXHVWLRQ�LV�³:KLFK�ZRRG\�VSHFLHV�DUH�WKH�
EHVW�FDQGLGDWHV�WR�OHDG�VHFRQGDU\�VXFFHVVLRQ�LQ�GU\ODQGV�DQG�ZKHUH"´���7R�EHJLQ�WR�DGGUHVV�
WKLV�V\VWHPDWLFDOO\��ZH�EXLOW�GDWDEDVHV�RI�GU\ODQG�ZRRG\�VSHFLHV�ORFDWLRQV�DQG�WUDLWV���6LQFH�
P\�ODVW�1HZVOHWWHU��ZH�KDYH�FRPSOHWHG�WKH�GDWDEDVHV��FRPSLOHG�VXPPDU\�LQIRUPDWLRQ��DQG�
KDYH�JRW�XQGHUZD\�ZLWK�DQDO\VHV����
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'U\ODQG�:RRG\�6SHFLHV�'LVWULEXWLRQV��
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/RFDWLRQV�RI�GU\ODQG�GDWD�SORWV��SRLQWV��DQG�SRO\JRQ�FHQWURLGV�LQ�WKH�'U\ODQG�:RRG\�6SHFLHV�'LVWULEXWLRQV�
'DWDEDVH���&RPSLOHG�VXPPDU\�GDWD�IURP�WKH�GDWDEDVH��H�J���VSHFLHV�UDQN�E\�GU\ODQG�]RQH��LV�DYDLODEOH�RQ�
UHTXHVW��ZDONHUV#ODQGFDUHUHVHDUFK�FR�Q]��DQG�ZLOO�EH�SRVWHG�RQ�RXU�ZHE�SDJH��«HDUO\�QH[W�\HDU��VHH�EHORZ�����
'UDZLQJ�RQ�DSSUR[�������GU\ODQG�IL[HG�DUHD�SORW�UHFRUGV�FROODWHG�LQ�WKH�'LVWULEXWLRQV�
'DWDEDVH��6XVDQ�:DONHU�DQG�5REELH�3ULFH�DUH�SURGXFLQJ�PDSV�RI�SUHGLFWHG�GLVWULEXWLRQV�RI�
ZRRG\�VSHFLHV�DQG�DVVRFLDWLRQV�DFURVV�GU\ODQGV���7R�GLVWLQJXLVK�VSHFLHV�UHDGLO\�HVWDEOLVKLQJ�
LQ�JUDVVODQGV�IURP�WKRVH�WKDW�SUHIHUHQWLDOO\�FRORQLVH�ZRRG\�FDQRSLHV��ZH¶UH�VHSDUDWLQJ�RXW�
GLIIHUHQW�SORW�ULFKQHVV�FODVVHV���±����±����±���DQG�����VSHFLHV��LQ�WKH�DQDO\VHV���:H¶OO�DOVR�
PDS�UHODWLYH�GHQVLW\�RI�WKH�SORWV��WKLV�ZLOO�LQGLFDWH�WKH�UHODWLYH�FHUWDLQW\�RI�SUHGLFWLRQV��DQG�
ZKHUH�VXSSOHPHQWDU\�SORWV�DUH�QHHGHG�WR�UHILQH�WKHP���:H�KRSH�WR�KDYH�WKHVH�DQDO\VHV�
FRPSOHWHG�DQG�UHVXOWV�DYDLODEOH�WR�DOO�E\�WKH�HQG�RI�WKH�ILQDQFLDO�\HDU����
�
'U\ODQG�:RRG\�6SHFLHV�7UDLWV��
8QGHUVWDQGLQJ�WKH�OLQN�EHWZHHQ�SODQW�WUDLWV�DQG�VXFFHVVIXO�ZRRG\�UH�HVWDEOLVKPHQW�LQ�
GLIIHUHQW�GU\ODQG�HQYLURQPHQWV�VKRXOG�KHOS�XV�WR�EHWWHU�SUHGLFW�ZKLFK�ZRRG\�VSHFLHV�ZLOO�
JURZ�ZKHUH�LQ�GU\ODQGV��DQG�PD\�DOVR�UHYHDO�OLPLWDWLRQV�WR�VXFFHVVIXO�UH�HVWDEOLVKPHQW�
RSHUDWLQJ�DFURVV�WKH�GU\ODQG�]RQH�����

�
7ZHQW\�SODQW�WUDLWV��RXU�'U\ODQG�:RRG\�6SHFLHV�7UDLWV�'DWDEDVH�KROGV�LQIRUPDWLRQ�RQ�WKHVH�WUDLWV�IRU�����
FRPPRQ�GU\ODQG�ZRRG\�VSHFLHV���'DWD�DUH�IURP�SXEOLVKHG�DQG�XQSXEOLVKHG�OLWHUDWXUH�DQG�H[SHUW�NQRZOHGJH���
2XU�7UDLWV�'DWDEDVH�FRPSLOHV�LQIRUPDWLRQ�RQ�WZHQW\�SODQW�WUDLWV��RU�DWWULEXWHV��WKDW�DUH�OLNHO\�
WR�LQIOXHQFH�SODQW�HVWDEOLVKPHQW��IRU�DERXW�����RI�WKH�PRVW�FRPPRQ�QDWLYH�DQG�H[RWLF�ZRRG\�
VSHFLHV�LQ�GU\ODQGV���:KDW�ZH�QHHG�WR�NQRZ�LV�ZKLFK�WUDLWV��DQG�RU�WUDLW�JURXSV��LQIOXHQFH�
VXFFHVVIXO�UH�HVWDEOLVKPHQW��DQG�ZKHUH���7R�OHDUQ�WKLV��ZH�OLQNHG�RXU�7UDLWV�DQG�'LVWULEXWLRQV�
GDWDEDVHV��DQG�DUH�VWDUWLQJ�WR�DQDO\VH�WUDLW�VSDWLDO�SDWWHUQV��DQG�UHODWLRQVKLSV�EHWZHHQ�WUDLWV�
DQG�µVXFFHVV¶�LQ�VHUDO�ZRRG\�FRPPXQLWLHV���:H�ZLOO�SURJUHVV�WKLV�DQDO\VLV�IXUWKHU�QH[W�\HDU����

+HLJKW� 3ROOLQDWLRQ�DJHQW� 6HHG�VL]H� 5HVSURXW�DIWHU�
JUD]LQJ�FXWWLQJ� $JH�WLOO�IORZHULQJ�

:LGWK� 'LVSHUVDO�DJHQW� 6HHG�EDQN�W\SH� 1�IL[DWLRQ� 6HHG�PDVV�
/HDI�ORQJHYLW\� 1XPEHU�RI�

VHHGV�SODQW�FURS� 6SLQRVLW\� 6KDGH�WROHUDQFH� 3DODWDELOLW\�WR�
DQLPDOV�

6H[XDO�UHSURGXFWLRQ�
V\VWHP� <HDUV�EHWZHHQ�FURSV� 7R[LFLW\� )LUH�WROHUDQFH� )URVW�WROHUDQFH�

�

3/27�	�
32,17�

ORFDWLRQV�LQ�
GU\ODQGV�
�Q� �������

32/<*216�LQ�
GU\ODQGV�
�Q� �������
�VRPH�QRW�
GLJLWLVHG��
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6WUDQG����%LRGLYHUVLW\�RI�GU\ODQG�ZRRG\�FRPPXQLWLHV�
$QVZHULQJ�WKH�TXHVWLRQ�³:KDW�DUH�WKH�EHQHILWV�DQG�GUDZEDFNV�RI�ZRRG\�VXFFHVVLRQ�IRU�
QDWLYH�ELRGLYHUVLW\�LQ�GU\ODQGV"´�UHTXLUHV�����GHYHORSPHQW�RI�QHZ�VDPSOLQJ�DQG�PRQLWRULQJ�
PHWKRGV��DQG�����WKHLU�DSSOLFDWLRQ�LQ�D�ILHOG�VDPSOLQJ�SURJUDPPH�DFURVV�GU\ODQG�ZRRG\�
FRPPXQLWLHV���0HWKRGRORJ\�GHYHORSPHQW�DQG�WHVWLQJ�LV�JRLQJ�ZHOO��WKDQNV�WR�RXU�FRQWLQXLQJ�
SDUWQHUVKLSV�ZLWK�'2&¶V�*UDQG�DQG�2WDJR�6NLQN��*$26��5HFRYHU\�3URJUDPPH�DQG�WKH�
GU\ODQG�DUP�RI�WKH�)56	7�IXQGHG�0XOWLSOH�3HVWV�'\QDPLFV�SURMHFW��DQG�JHQHURXV�DVVLVWDQFH�
IURP�&KULV�-RQHV�DQG�0DULHNH�/HWWLQN���3URWRFROV�IRU�PRQLWRULQJ�YHJHWDWLRQ��FRPPRQ�OL]DUGV��
DQG�LQYHUWHEUDWHV�DUH�QRZ�GRFXPHQWHG��DQG�DUH�LPSOHPHQWHG�LQ�WKH�*$26�SURJUDPPH�DW�
0DFUDHV�)ODW���:H�KDYH�DQDO\VHG�GDWD��XVLQJ�QHZO\�GHYHORSHG�VRIWZDUH�DQG�VWDWLVWLFDO�
PHWKRGV��DQG�ZULWWHQ�XS�WKH�UHVXOWV�RI�VDPSOLQJ�XQGHUWDNHQ�VR�IDU���$�UHSRUW�RQ�WKH�
LQYHUWHEUDWH�PRQLWRULQJ�SURWRFRO�KDV�EHHQ�FLUFXODWHG���'HE�:LOVRQ��5RELQ�:LHGHPHU�DQG�
5\DQ�&ODUN�KDYH�UHFHQWO\�VXEPLWWHG�D�PDQXVFULSW��GHWDLOLQJ�UHVXOWV�DQG�UHFRPPHQGDWLRQV�
IURP�WKH�VDPSOLQJ�RI�OL]DUGV�ZLWK�$&2V��$UWLILFLDO�&RYHU�2EMHFWV���WR�1HZ�=HDODQG�-RXUQDO�
RI�(FRORJ\���$�NH\�UHVXOW�LV�WKDW�HVWLPDWHV�RI�VNLQN1Ö ��SRSXODWLRQ�VL]H���DQG�ILUVW�GD\�FRXQWV�
RI�VNLQNV�XQGHU�$&2V��ZHUH�VLJQLILFDQWO\�KLJKHU�LQVLGH�WKH�PDPPDO�SURRI�IHQFH�DW�0DFUDHV�
)ODW�FRPSDUHG�ZLWK�WKH�H[SHULPHQWDO�FRQWURO���7KHVH�DFKLHYHPHQWV�LQ�6WUDQG���UHIOHFW�VWURQJ�
SDUWQHUVKLSV�DQG�JUHDW�WHDPZRUN���1H[W��'HE�DQG�*UDQW�1RUEXU\�ZLOO�EH�LQLWLDWLQJ�WKH�ILHOG�
VDPSOLQJ�SURJUDPPH��ZLWK�D�ILHOG�WHVW�HDUO\�QH[W�\HDU�RI�VWUDWLILHG�VDPSOLQJ�RI�GLIIHUHQW�ELRWLF�
JURXSV�DFURVV�D�ZRRGLQHVV�JUDGLHQW�LQ�&HQWUDO�2WDJR����
�
6WUDQG����&RPPXQLW\�DQG�DJHQF\�DZDUHQHVV�
*UDQW�1RUEXU\�VSHQW�ODVW�DXWXPQ�FRQVXOWLQJ�ZLGHO\�DERXW�KRZ�WR�EXLOG�FRPPXQLW\�DQG�
DJHQF\�VXSSRUW�IRU�GU\ODQG�ELRGLYHUVLW\�FRQVHUYDWLRQ���:H�FLUFXODWHG�D�UHSRUW�RI�WKRVH�
FRQYHUVDWLRQV��1RUEXU\��*���:DONHU��6��������%XLOGLQJ�FRPPXQLW\�DQG�DJHQF\�VXSSRUW�IRU�
GU\ODQG�ELRGLYHUVLW\�FRQVHUYDWLRQ��D�UHYLHZ�DQG�VWUDWHJ\��ZKLFK�FRQWDLQV�D�UHILQHG�D�OLVW�RI����
VXJJHVWHG�DFWLRQV�IRU�DJHQFLHV�DQG�JURXSV�ZLWK�ELRGLYHUVLW\�UHVSRQVLELOLWLHV�LQ�'U\ODQGV���
³,PSURYHG�SXEOLF�DSSUHFLDWLRQ��WUDQVODWLQJ�LQWR�SROLF\�DQG�RSHUDWLRQDO�LQLWLDWLYHV�WKDW�LPSURYH�
UHSUHVHQWDWLRQ�DQG�PDQDJHPHQW�RI�GU\ODQG�ELRGLYHUVLW\´�LV�JRLQJ�WR�UHTXLUH�GHGLFDWHG�
RZQHUVKLS�DQG�DFWLYLW\�DFURVV�GU\ODQGV����

7KLV�\HDU��LQ�SDUWQHUVKLS�ZLWK�4(,,��*UDQW�LV�YLVLWLQJ�OHVV�DFWLYH�DJHQFLHV�WR�GLVFXVV�
RSWLRQV�DQG�QDWLRQDO�IXQGLQJ�RSSRUWXQLWLHV�DYDLODEOH�IRU�QRQ�UHJXODWRU\�DSSURDFKHV�WR�
ELRGLYHUVLW\�SURWHFWLRQ���+H�LV�DOVR�H[SORULQJ�FRUSRUDWH�VSRQVRUVKLS�RSSRUWXQLWLHV�IRU�GU\ODQG�
IODJVKLSV��DQG�FRQWLQXLQJ�D�UDQJH�RI�ORFDO��RQ�WKH�JURXQG�DFWLYLWLHV�ZLWK�LQGLYLGXDOV��DJHQFLHV�
DQG�HFRORJLFDO�WUXVWV�WR�UDLVH�DZDUHQHVV�DQG�VXSSRUW�IRU�GU\ODQG�FRQVHUYDWLRQ�LQ�2WDJR����
�
'U\ODQG�IODJVKLSV�
:H�KDYH�EHJXQ�WR�DVVHPEOH�D�OLVW�RI�GU\ODQG�VSHFLHV�WKDW�����DUH�EHLQJ�XVHG�DV�IODJVKLSV�WR�
UDOO\�VXSSRUW�IRU�GU\ODQG�FRQVHUYDWLRQ��RU�SRWHQWLDOO\�FRXOG�EH���DQG�����WKDW�KDYH�VRPH�
SRSXODWLRQ�GDWD�DVVRFLDWHG�ZLWK�WKHP��DQG�����FRXOG�EH�XVHG�DV�UHJLRQDO�LQGLFDWRUV�RI�FKDQJHV�
LQ�WKH�VHFXULW\�RI�GU\ODQG�ELRGLYHUVLW\�RYHU�WLPH���,�KDYH�EHJXQ�WR�GLVFXVV�SRWHQWLDO�FDQGLGDWHV�
ZLWK�SHRSOH�ZRUNLQJ�RQ�VSHFLHV�UHFRYHU\�SURMHFWV�DURXQG�GU\ODQGV���)ODJVKLSV�VXJJHVWHG�VR�
IDU��IRU�ZKLFK�EDVHOLQH�SRSXODWLRQ�GDWD�H[LVW���WKH�UHJLRQ�V��FRYHUHG��DQG�SULQFLSDO�DJHQFLHV�
LQYROYHG�DUH��/RZODQG�WRWDUD��0DUOERURXJK��0'&���0XHKOHQEHFNLD�DVWRQLL��1RUWK�	�6RXWK�
,VODQG�'U\ODQGV��'2&���&DQWHUEXU\�3ODLQV�NRZKDL��(&DQ���*UDQG�DQG�2WDJR�VNLQNV��
/HSLGLXP�VSHFLHV��DQG�WKH�GU\ODQG�JUDVVKRSSHU�6LJDXV�FKLOGLL��2WDJR��'2&�����
�
�
�
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7KH�OLVW�LV�VWLOO�ZLGH�RSHQ�DQG�ZH�ZLOO�DSSUHFLDWH�DQ\�FRPPHQWV�DQG�IXUWKHU�VXJJHVWLRQV��:H�
ZRXOG�HVSHFLDOO\�OLNH�WR�KHDU�DERXW�GU\ODQG�VSHFLHV�UHFRYHU\�SURMHFWV�DQG�GDWDVHWV�ZH�PD\�QRW�
EH�DZDUH�RI���:H¶G�OLNH�WR�KLJKOLJKW�D�QXPEHU�RI�IODJVKLS�VSHFLHV�SURMHFWV�RQ�RXU�ZHE�SDJH��
�
$OLJQHG�SURSRVDOV�IXQGHG��
7UHQW�%HOO¶V�SURSRVDO�IRU�DQ�RQOLQH�HQF\FORSDHGLD�RI�1HZ�=HDODQG�OL]DUGV�ZDV�IXQGHG�E\�
7)%,6�LQ�WKH�PLG�\HDU�ELGGLQJ�URXQG���:HOO�GRQH�DJDLQ�7UHQW���(QYLUROLQN�7RROV�IXQGLQJ�WR�
WUDQVIHU�WKH�7KUHDWHQHG�(QYLURQPHQWV�&ODVVLILFDWLRQ�DGG�RQ�WR�/(1=��/DQG�(QYLURQPHQWV�RI�
1HZ�=HDODQG��KDV�EHHQ�DSSURYHG�E\�)56	7��DQG�ZH�DQWLFLSDWH�VWDUWLQJ�ZRUNLQJ�RQ�WKLV�
SURMHFW�IURP�-DQXDU\�ZLWK�D�5HJLRQDO�&RXQFLO�HFRORJLVW�XVHU�JURXS���([FHOOHQW�QHZV�WKDW�
(ODLQH�:ULJKW�DQG�7KHR�6WHSKHQV��'2&��ZRQ�VLJQLILFDQW�&'53��&URVV�'HSDUWPHQWDO�
5HVHDUFK�3RRO��IXQGLQJ�IRU�UHVHDUFK�IRFXVVHG�RQ�LQWHUSUHWLQJ�WHUUHVWULDO�ELRGLYHUVLW\�
LQGLFDWRUV���7ZR�SURMHFWV��³+RZ�PXFK�LQGLJHQRXV�ELRGLYHUVLW\�UHPDLQV�RQ�µODQG�XQGHU�
LQGLJHQRXV�YHJHWDWLRQ¶"´�DQG�³'RHV�µHQYLURQPHQWDO�UHSUHVHQWDWLRQ¶�LQGLFDWH�VSHFLHV�
VHFXULW\"´��ZLOO�VWXG\�FRPPRQ�DQG�UDUH�FRPSRQHQWV�RI�PL[HG�QDWLYH�H[RWLF�FRPPXQLWLHV�WKDW�
DUH�ZLGHVSUHDG�LQ�GU\ODQGV��DQG�WKHUHIRUH�DOLJQ�FORVHO\�ZLWK�'U\ODQG�,2�6WUDQG����
�
3URSRVDOV�XQGHU�GHYHORSPHQW��DQG�VWXGHQWV�ZRUNLQJ�ZLWK�XV�
/RZODQG�GU\ODQG�LQGLJHQRXV�FRPPXQLWLHV�DUH�EHLQJ�UDSLGO\�FOHDUHG�IRU�DJULFXOWXUH�DQG�XUEDQ�
GHYHORSPHQW²DW�OHDVW��WKLV�LV�WKH�LPSUHVVLRQ�JDLQHG�ZKHQ�GULYLQJ�WKURXJK�GU\ODQGV���7KH�
SUREOHP�LV��ZH�KDYH�QR�UHOLDEOH�GDWD�UHYHDOLQJ�ZKHUH��DQG�KRZ�IDVW��ORVV�LV�RFFXUULQJ���
2EMHFWLYH�WUDFNLQJ�DQG�TXDQWLILFDWLRQ�UHTXLUHV�UHVHDUFK�WR�LPSURYH�UHPRWH�VHQVLQJ�
WHFKQLTXHV��VR�SDVWXUH�µLPSURYHPHQW¶�FDQ�EH�UHOLDEO\�GLVWLQJXLVKHG�IURP�VRLO�PRLVWXUH�
IOXFWXDWLRQV���7KH�'U\ODQG�,2�LV�ZRUNLQJ�ZLWK�'UV��-RKQ�'\PRQG�DQG�-DPHV�6KHSKHUG�WR�
ILQDOLVH�D�IXQGLQJ�SURSRVDO�WR�WKH�0LVV�(�/��+HOODE\�,QGLJHQRXV�*UDVVODQGV�5HVHDUFK�7UXVW�
IRU�D�3K'�VWXGHQW�WR�ZRUN�LQ�WKLV�DUHD��ZLWK�DVVLVWDQFH�IURP�/DQGFDUH�5HVHDUFK¶V�6\VWHPDWLF�
%LRGLYHUVLW\�$VVHVVPHQW�&DSDELOLW\�)XQG���:H�DUH�DOVR�GHYHORSLQJ�D�SURSRVDO�IRU�D�3K'�
SURMHFW�WR�LQYHVWLJDWH�IDFLOLWDWLRQ�DQG�RU�LQKLELWLRQ�RI�QDWLYH�ZRRG\�VSHFLHV�E\�FRPPRQ�H[RWLF�
GU\ODQG�VKUXEV��SDUWLFXODUO\�VZHHW�EULDU²5RVD�UXELJLQRVD�DQG�EURRP²&\WLVXV�VFRSDULXV���LQ�
FROODERUDWLRQ�ZLWK�'U�.DWKDULQH�'LFNLQVRQ��2WDJR�8QLYHUVLW\����,¶YH�DOUHDG\�PHQWLRQHG�'HE�
:LOVRQ¶V�FROODERUDWLRQ�ZLWK�5\DQ�&ODUN�LQ�6WUDQG�����*HRII�5RJHUV��'2&�5'	,��FR�
VXSHUYLVRU��DQG�6XVDQ�:DONHU��DGYLVRU��DUH�ILQDOLVLQJ�D�3K'�SURSRVDO�ZLWK�$PDGRX�&DPDUD�
DQG�3URI���%DVWRZ�:LOVRQ��2WDJR�8QLYHUVLW\����$PDGRX�SURSRVHV�WR�LQYHVWLJDWH�HIIHFWV�RI�
VKDGLQJ�RQ�FRPSHWLWLYH�LQWHUDFWLRQV�EHWZHHQ�GHFOLQLQJ�GU\ODQG�KHUEV�DQG�H[RWLF�VSHFLHV��LQ�
WKH�SUHVHQFH�DQG�DEVHQFH�RI�JUD]LQJ��XVLQJ�VKDGHG�ILHOG�H[FORVXUHV�DQG�JODVVKRXVH�
H[SHULPHQWV���7ZR�YLVLWLQJ�VWXGHQWV�IURP�*HUPDQ\��-DQD�*HYHUV�RI�3RWVGDP�8QLYHUVLW\��DQG�
3KLOLSS�$GOHU��KDYH�PDGH�JUHDW�FRQWULEXWLRQV�WR�RXU�GU\ODQG�SURMHFWV�LQ�WKH�ODVW�IHZ�PRQWKV����
�
:HEVLWHV�
&RPPXQLW\�GDWD�HQWU\�ZHEVLWH�ODXQFKHG�
7KH�1HZ�=HDODQG�%LRGLYHUVLW\�5HFRUGLQJ�
1HWZRUN��1=%51��KWWS���ZZZ�Q]EUQ�RUJ�Q]��LV�
D�ZHE�EDVHG�V\VWHP�WR�UHFRUG�DQG�SURFHVV�
QDWXUDO�KLVWRU\�REVHUYDWLRQV���&ROLQ�0HXUN�DQG�
RWKHUV�KDYH�GHYHORSHG�1=%51�IRU�1HZ�
=HDODQG�IURP�D�SUL]H�ZLQQLQJ�6ZHGLVK�
$UWSRUWDOHQ��VSHFLHV�JDWHZD\��V\VWHP��ZLWK�
IXQGLQJ�IURP�WKH�7HUUHVWULDO�	�)UHVKZDWHU�
%LRGLYHUVLW\�,QIRUPDWLRQ�6\VWHP�)XQG�
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�7)%,6����1=%51�KDV�JUHDW�SRWHQWLDO�WR�UDLVH�DZDUHQHVV�RI�RXU�QDWXUDO�KLVWRU\�DPRQJ�WKH�
JHQHUDO�SXEOLF�DQG�VFKRROV���7KH�V\VWHP�SURYLGHV�VHFXUH�VWRUDJH�IRU�ELRGLYHUVLW\�GDWD�RXWVLGH�
LQVWLWXWLRQDO�GDWDEDVHV��HQDEOLQJ�XVHUV�WR�FUHDWH�WKHLU�RZQ�GDWDEDVHV��GLVWULEXWLRQ�PDSV��
JUDSKV��DQG�VSHFLHV�OLVWV���/RFDWLRQ�GDWD�FDQ�EH�SURWHFWHG�E\�FOHYHU�SULYDF\�IXQFWLRQV��YLWDO�WR�
NHHS�VRPH�RI�RXU�IDXQD�DQG�IORUD�VDIH�����

&XUUHQWO\�WKH�1=%51�UHSRUW�V\VWHP�IRU�ELUGV�LV�RSHUDWLRQDO��DQG�YDVFXODU�SODQW�DQG�
IXQJL�V\VWHPV�ZLOO�EH�ODXQFKHG�VRRQ���$�OL]DUG�SRUWDO�LV�XQGHU�GLVFXVVLRQ���:H�ZRXOG�EH�
GHOLJKWHG�WR�KHDU�IURP�WKRVH�ZKR�DUH�XVLQJ�1=%51��RU�SODQQLQJ�WR�XVH�LW��LQ�GU\ODQG�SURMHFWV��
�
$�'U\ODQG�ZHE�SDJH�LV�FRPLQJ��
,Q�WKLV�QHZVOHWWHU��,�ZDV�KRSLQJ�WR�LQWURGXFH�D�EUDQG�QHZ�'U\ODQG�SDJH�RQ�WKH�/DQGFDUH�
5HVHDUFK�ZHEVLWH��ZKLFK�ZLOO�SURYLGH�UHDG\�DFFHVV�WR�GRFXPHQWV�UHODWLQJ�WR�RXU�UHVHDUFK�DQG�
DFWLYLWLHV��QHZVOHWWHUV��SXEOLFDWLRQV��UHSRUWV��ZRUNSODQV��WDONV��HWF����$ODV��0DQDDNL�:KHQXD¶V�
HQWLUH�ZHEVLWH�LV�XQGHUJRLQJ�D�UHYDPS��DQG�D�'U\ODQG�SDJH�UHPDLQV�XQGHU�FRQVWUXFWLRQ���2XU�
ZHE�SDJH�LV�QRZ�GXH�HDUO\�LQ�������DQG�ZH¶OO�SRVW�WKH�OLQN�LQ�1HZVOHWWHU������3URPLVH���:LWK�
OXFN��WKH�'U\ODQG�,2�ZLOO�EH�RQO\�WKUHH�FOLFNV�IURP�WKH�IURQW�SDJH�RI�
ZZZ�ODQGFDUHUHVHDUFK�FR�Q]��XQGHU�&ROODERUDWLYH�UHVHDUFK�LQLWLDWLYHV���8QWLO�WKHQ��SOHDVH�
GRQ¶W�KHVLWDWH�WR�FRQWDFW�PH�LI�\RX�ZRXOG�OLNH�WR�UHFHLYH�GDWD�VXPPDULHV�IURP�RXU�GLVWULEXWLRQ�
DQG�WUDLW�GDWDEDVHV��RU�RWKHU�GRFXPHQWV�PHQWLRQHG�KHUH�RU�LQ�HDUOLHU�QHZVOHWWHUV����
�
8SFRPLQJ�FRQIHUHQFH�SUHVHQWDWLRQV�DQG�WDONV�
:H�DUH�ORRNLQJ�IRUZDUG�WR�JDWKHULQJ�DW�DQG�FRQWULEXWLQJ�WR�WKH�1=(51�1DWLRQDO�&RQIHUHQFH��
5HVWRULQJ�WKH�'U\ODQGV��IURP�������)HEUXDU\�������:DL�RUD�7UXVW�����:DWVRQV�5G��
+DUHZRRG��&KULVWFKXUFK���6HH��KWWS���ZZZ�EXVK�RUJ�Q]�Q]HUQ�FRQIHUHQFH�����3URJUDP�KWPO�
� /DUU\�%XUURZV�ZLOO�SUHVHQW�D�SDSHU�RQ�IDFWRUV�DIIHFWLQJ�GU\ODQG�UHVWRUDWLRQ��LQ�DQ�$ULG�
/DQGV�V\PSRVLXP�DW�WKH�6RXWKHUQ�&RQQHFWLRQV�FRQIHUHQFH�LQ�$GHODLGH�LQ�-DQXDU\���:H�
H[SHFW�/DUU\�ZLOO�UHWXUQ�VWLPXODWHG�DQG�LQIRUPHG�E\�6RXWKHUQ�+HPLVSKHUH�H[SHULHQFH��
�
7KDQNV��
0DQ\�WKDQNV�WR�-DQ�&OD\WRQ�*UHHQH��6LPRQ�0RRUH��-R\�&RPULH��7UXG\�0XUGRFK��'DYH�
0XUSK\�DQG�0LNH�7XEEV�RI�'2&�IRU�IDFLOLWDWLQJ�SHUPLWV�DQG�IRU�XVH�RI�HTXLSPHQW���5RE�
$OODQ��-LP�:DUG��7LP�&DPHURQ��DQG�&ROLQ�1LPPR�NLQGO\�JUDQWHG�DFFHVV�WR�WKHLU�SURSHUWLHV�
IRU�VRLO�FROOHFWLRQ���6HWWLQJ�XS�WKH������SRW�VRLO�H[SHULPHQW�SURYHG�D�VWHHS�OHDUQLQJ�FXUYH��
DQG�ZH�ZHUH�KHOSHG�E\�-RKQ�:LFNHQ��:DWHU�&RQWURO�6ROXWLRQV���LUULJDWLRQ���3HWHU�.HOOHU�
�2SXKD�1XUVHU\��*HUDOGLQH�VHHG�	�VHHGOLQJ�VRXUFH���/HVWHU�'DYH\��0DWDL�1XUVHULHV��
:DLPDWH�VHHGOLQJ�VRXUFH���DQG�-RH�&DUWPDQ��&&&�1XUVHU\�VHHG�VRXUFH����,Q�/DQGFDUH�
5HVHDUFK��6WXDUW�2OLYHU�	�'DYLG�3XUFHOO��QXUVHU\���+XJK�*RXUOD\��DXWR�FODYH�VWHULOLVDWLRQ���
,DQ�/\QQ��VRLO�JDWKHULQJ��VRLO�VFLHQFH�DGYLFH���$OODQ�+HZLWW��DQG�7UHYRU�:HE��VRLO�VFLHQFH�
DGYLFH���7RQ\�0F6HYHQ\��EXON�GHQVLW\�DQG�VRLO�VFLHQFH�DGYLFH���*UDHPH�5RJHUV��LUULJDWLRQ���
-DJJDWK�(NDQD\DNH�	�&HOLD�3UXGHQ��ILHOG�FDSDFLW\�DQG�SHUPDQHQW�ZLOWLQJ�SRLQW�
PHDVXUHPHQWV���3HWHU�%HOOLQJKDP��&ROLQ�0HXUN�DQG�'XDQH�3HOW]HU��GLVFXVVLRQV�RQ�
H[SHULPHQWDO�VHW�XS�DQG�PRUH���DQG�,DQ�'LFNLH��DGYLFH�UHJDUGLQJ�P\FFKRUL]DH�DQG�IXQJL����
0DQ\�WKDQNV�WR�-DNH�2YHUWRQ�IRU�PXFK�DVVLVWDQFH�ZLWK�VSHFLHV�VSDWLDO�PRGHOOLQJ���9ROXQWHHUV�
-DQD�*HYHUV�DQG�3KLOLSS�$GOHU�LQYHVWHG�ORQJ�KRXUV�DQG�PXFK�HQHUJ\�LQ�WKH�%HQGLJR�DQG�VRLOV�
H[SHULPHQWV��UHVSHFWLYHO\��WKDQN�\RX�ERWK���7KDQNV��DJDLQ��WR�-DPHV�5HDUGRQ�DQG�WKH�'2&�
*$26�WHDP�DW�0DFUDHV�)ODW��DQG�WR�'2&�5'	,�IRU�FRQWLQXHG�VXSSRUW�IRU�ZRUN�WR�EXLOG�
FRPPXQLW\�DQG�DJHQF\�VXSSRUW�IRU�GU\ODQG�ELRGLYHUVLW\�FRQVHUYDWLRQ����
6XVDQ�:DONHU��/DQGFDUH�5HVHDUFK��3ULYDWH�%DJ�������'XQHGLQ���
7HO���������������)D[�������������(PDLO��ZDONHUV#ODQGFDUHUHVHDUFK�FR�Q]�


