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'U\ODQG�,QWHUPHGLDWH�2XWFRPH�1HZVOHWWHU����
$XJXVW������
�
+HUH¶V�D�IRXUWK�XSGDWH�IURP�WKH�)56	7�IXQGHG�µ'U\ODQG�,2¶���6RPH�KDYH�QRWLFHG�±�DQG�
FRPPHQWHG��±�WKDW�D�IRXUWK�QHZVOHWWHU�IDLOHG�WR�PDWHULDOLVH�DW�WKH�HQG�RI�-XQH���:H�KRSH�WKH�
QHZ�VFKHGXOH�HQVXUHV�IXWXUH�QHZVOHWWHUV�GRQ¶W�FRLQFLGH�ZLWK�WKH�HQG�RI�ILQDQFLDO�\HDU�FUXQFK����

,Q�WKH�ODVW�HLJKW�PRQWKV�ZH�KDG�WKH�EHQHILW�RI�D�QDWLRQDO�V\PSRVLXP�RQ�GU\ODQG�
UHVWRUDWLRQ�KRVWHG�E\�1=(51�LQ�&KULVWFKXUFK���,Q�WKH�DXWXPQ�D�PXOWL�WDOHQWHG�³FDVW�RI�
WKRXVDQGV´�FRQYHUJHG�RQ�%HQGLJR�IRU�D�SLORW�PXOWL�JXLOG�VXUYH\�WR�DQVZHU�WKH�TXHVWLRQ�³ZKDW�
DUH�WKH�EHQHILWV�DQG�GUDZEDFNV�RI�ZRRG\�VXFFHVVLRQ�IRU�QDWLYH�ELRGLYHUVLW\�LQ�GU\ODQGV"´���,Q�
RXU�H[SHULPHQWDO�SURJUDPPH��WKH�SHULRG�KDV�EHHQ�RQH�RI�FRQVROLGDWLRQ�DQG�SODQQLQJ���:H�
FRPSOHWHG�D�PDMRU�HFRORJLFDO�H[SHULPHQW�ZLWK�D�ZLQWHU�KDUYHVW��FROOHFWHG�GDWD�IURP�WKH�RWKHU�
PDMRU�H[SHULPHQW��EHJDQ�WR�ZULWH�XS�VRPH�RI�RXU�ZRUN��DQG�GHYHORSHG�D�GUDIW�SODQ�IRU�RXU�
QH[W�VL[�\HDUV�RI�H[SHULPHQWDO�ZRUN�WR�XQGHUVWDQG�OLPLWDWLRQV�WR�ZRRG\�VXFFHVVLRQ�DFURVV�WKH�
GU\ODQG�]RQH���7KLV�QHZVOHWWHU�GHYRWHV�VSDFH�WR�DOO�WKHVH�KDSSHQLQJV��VWDUWLQJ�ZLWK�6WUDQG�������
�
6WUDQG����%LRGLYHUVLW\�RI�GU\ODQG�ZRRG\�FRPPXQLWLHV��
�
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:KDW¶V�WKDW�OLWWOH�EURZQ�ELUG"��5RELQ��'HE��3HWH��-DPHV�DQG�*UDQW�OHDUQ�ELUG�VLJKW�DQG�VRXQG�LGHQWLILFDWLRQ�VNLOOV�
IURP�.HY��ULJKW��LQ�D�GLVWDQFH�VDPSOLQJ�WUDLQLQJ�VHVVLRQ�RQ�%HQGLJR�LQ�0DUFK�������
���
$VVRFLDWLRQV�EHWZHHQ�GU\ODQG�ZRRG\�VXFFHVVLRQ�DQG�QDWLYH�ELRGLYHUVLW\�DUH�RIWHQ�VSHFXODWHG�
DERXW��EXW�KDYH�VHOGRP�EHHQ�PHDVXUHG��:KDW�HIIHFW�GRHV�WKH�VXFFHVVLRQ�IURP�JUDVVODQG�WR�
VKUXEODQG�DQG�IRUHVW�KDYH�RQ�QDWLYH�VSHFLHV"�:KR�ZLQV��ZKR�ORVHV��DQG�ZKHUH"��,Q�0DUFK��
'HE�:LOVRQ�DQG�*UDQW�1RUEXU\�VWDUWHG�D�PDMRU�VDPSOLQJ�SURJUDP�WR�GLVFRYHU�ZKDW¶V�LQ�RXU�
ZRRG\�DQG�OHVV�ZRRG\�GU\ODQG�FRPPXQLWLHV����

,Q�0DUFK��'HE��*UDQW��5RELQ�:LHGHPHU��3HWHU�/HL��0DUFLD�*UHHQ��.DWH�/DGOH\��7UHQW�
%HOO��-DQD�*HYHUV��-DPHV�6PLWK��6XVDQ�:DONHU�DQG�.HY�'UHZ�DOO�FRQYHUJHG�RQ�%HQGLJR�IRU�
���GD\V�IRU�WKH�ILUVW�IXOO�RQ�WULDO�RI�ZKDW�*UDQW�LV�FDOOLQJ�WKH�³GU\ODQG�JUDGLHQW´�SURMHFW��
6XUYH\LQJ�ELRGLYHUVLW\�DFURVV�GLIIHUHQW�ELRWLF�JURXSV��ELUGV��OL]DUGV��LQYHUWHEUDWHV�DQG�
YHJHWDWLRQ��UHTXLUHV�D�FURVV�VHFWLRQ�RI�VSHFLDOLVW�VNLOOV�DQG�H[SHUWLVH���'HWHFWLQJ�GLIIHUHQFHV�
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EHWZHHQ�VLWHV�ZLWK�VWDWLVWLFDO�FHUWDLQW\�UHTXLUHV�VDPSOLQJ�UHSOLFDWLRQ���7RJHWKHU�WKHVH�
UHTXLUHPHQWV�WUDQVODWH�LQWR�D�PDMRU�ORJLVWLF�H[HUFLVH������

7KH�QXWV�DQG�EROWV�RI�VXUYH\�DUH�DV�IROORZV���7KUHH���NP��EORFNV�RI�GLIIHUHQW�GHQVLWLHV�
RI�ZRRG\�FRYHU�DUH�SUH�VHOHFWHG���,Q�HDFK�EORFN��³GLVWDQFH�VDPSOLQJ´�LV�UHSHDWHG�RQ�VHYHUDO�
PRUQLQJV�WR�HVWLPDWH�DEXQGDQFH�RI�GLIIHUHQW�ELUGV�DORQJ���NP�RI�IODJJHG�WUDQVHFWV��ZH�DUH�
DZHG�E\�.HY�'UHZ¶V�ELUG�VLJKW�DQG�VRXQG�LGHQWLILFDWLRQ�VNLOOV����+DUG�ZRUN�VWDUWV�EHIRUH�WKH�
VDPSOLQJ�WHDPV�HYHQ�DUULYH��ZLWK�WKH�OD\LQJ�RXW�DQG�GLJJLQJ�LQ�RI����JULGV�RI����SLWIDOO�WUDS�
SRWWOHV���(DFK�VXUYH\�GD\��WKH�WHDP�EDLWV�HDFK�SLWIDOO�WUDS��WKHQ�UHYLVLWV�WKH�IROORZLQJ�PRUQLQJ��
PDUNV�WUDSSHG�OL]DUGV�DQG�FROOHFWV�DQ\�LQVHFWV�IRU�LGHQWLILFDWLRQ���:H�DOVR�UHFRUG�YHJHWDWLRQ�
JURXQG�FRYHU��VSHFLHV�FRPSRVLWLRQ��DQG���'�VWUXFWXUH�DORQJ�WUDQVHFWV�DQG�LQ�WKH�OL]DUG�LQVHFW�
JULGV�XVLQJ�KHLJKW�IUHTXHQF\�PHWKRGV����

'HE��*UDQW�DQG�WHDP�SODQ�WR�FRRUGLQDWH�WZR�WR�WKUHH�VXUYH\V�HDFK�VSULQJ�RYHU�WKH�QH[W�
IHZ�\HDUV�WR�VDPSOH�D�YDULHW\�RI�2WDJR��&DQWHUEXU\��DQG�0DUOERURXJK�ZRRG\�JUDGLHQWV����

�
6WUDQG����&RPPXQLW\�DQG�DJHQF\�DZDUHQHVV�
1=(51¶V�)HEUXDU\�5HVWRULQJ�WKH�'U\ODQGV�QDWLRQDO�V\PSRVLXP�ZDV�MXVW�QRW�ORQJ�HQRXJK��
7ZR�H[SHUWO\�JXLGHG�ILHOG�WULSV�VKRZFDVHG�WKH�ORFDO�GU\ODQG�ELRGLYHUVLW\��EXW�GLG�QRW�
FRQYLQFH�YLVLWRUV�WKDW�&KULVWFKXUFK�ZDV�HLWKHU�GU\�RU�ZDUP����$�IXOO�SURJUDPPH�LQFOXGHG�
WDONV�UDQJLQJ�IURP�WKH�SUDFWLFDO�WR�WKH�SKLORVRSKLFDO��3,3,��ZHE�WRROV�GHPRQVWUDWLRQV��DQG�D�
SDQHO�GLVFXVVLRQ��$�ZHOO�DWWHQGHG�HYHQLQJ�LQWHUDFWLYH�VHVVLRQ�GLVFXVVHG�WKH�SUREOHP�RI�
EXLOGLQJ�FRPPXQLW\�DQG�DJHQF\�VXSSRUW�IRU�GU\ODQG�ELRGLYHUVLW\�FRQVHUYDWLRQ�DQG�YLJRURXVO\�
GHEDWHG�WKH�UROH�RI�QRQ�UHJXODWRU\�PHFKDQLVPV���*HRII�5RJHUV�WUDQVIL[HG�KLV�DIWHU�GLQQHU�
DXGLHQFH�ZLWK�LQWULJXLQJ�DQG�VSHFXODWLYH�LGHDV�DERXW�UHODWLRQVKLSV�EHWZHHQ�H[WLQFW�ELUGV�DQG�
GU\ODQG�SODQWV���$QG�LW�ZDV�JRRG�WR�PHHW�DQG�OHDUQ�IURP�RWKHUV�ZRUNLQJ�LQ�GU\ODQG�
UHVWRUDWLRQ���&RQJUDWXODWLRQV�1=(51��WKH�FRQIHUHQFH�JDYH�XV�D�VHQVH�RI�WKH�SUDFWLFDO�DQG�
SROLF\�FKDOOHQJHV�DKHDG�IRU�GU\ODQG�UHVWRUDWLRQ��EXW�DOVR�UHDVRQV�WR�PHHW�WKHP��QHZ�WRROV�DQG�
XQGHUVWDQGLQJ�WR�XVH��DQG�QHZ�FRQWDFWV�ZKR�FDQ�KHOS��

*UDQW�1RUEXU\�KDV�EHHQ�YLVLWLQJ�DJHQFLHV�LQ�6RXWK�,VODQG�GU\ODQGV�WR�GLVFXVV�RSWLRQV�
IRU�ELRGLYHUVLW\�SURWHFWLRQ�DQG�KDV�JLYHQ�VHYHUDO�WDONV�WR�UDLVH�WKH�SURILOH�RI�WKUHDWHQHG�
GU\ODQG�HFRV\VWHPV���+H�LV�H[SORULQJ�FRUSRUDWH�VSRQVRUVKLS�RSSRUWXQLWLHV�IRU�GU\ODQG�IODJVKLS�
VSHFLHV��DQG�FRQWLQXLQJ�D�YDULHW\�RI�RQ�WKH�JURXQG�DFWLYLWLHV�ZLWK�LQGLYLGXDOV��DJHQFLHV�DQG�
HFRORJLFDO�WUXVWV�WR�UDLVH�DZDUHQHVV�DQG�VXSSRUW�IRU�GU\ODQG�FRQVHUYDWLRQ����
� �
6WUDQG����6XFFHVVLRQ�WR�QDWLYH�ZRRG\�FRPPXQLWLHV�
,Q�WKH�ODVW�QHZVOHWWHU��ZH�GHVFULEHG�WZR�H[SHULPHQWV�WKDW�ZLOO�KHOS�XV�WR�XQGHUVWDQG�
OLPLWDWLRQV�WR�ZRRG\�VXFFHVVLRQ�DFURVV�WKH�GU\ODQG�]RQH²ZKDW�WKHVH�OLPLWDWLRQV�DUH��ZKHUH�
WKH\�RFFXU��DQG�KRZ�WKH\�RSHUDWH���+HUH¶V�DQ�XSGDWH��
�
7KH�6RLOV�([SHULPHQW��+RZ�GR�VRLO�FKHPLVWU\�DQG�PRLVWXUH�OHYHOV�DIIHFW�ZRRG\�VHHGOLQJ�
JURZWK�LQ�WKH�GU\ODQGV"���
,Q�D�IUHH]LQJ�ZHHN�LQ�HDUO\�-XO\��/DUU\�%XUURZV��(OOHQ�&LHUDDG��.DWH�/DGOH\��&KULV�%HUJ��
'HDQ�5LFKDUGV�DQG�)LQQ�6FKHHOH�KDUYHVWHG������ZRRG\�VHHGOLQJV�IURP�WKH�VKDGH�KRXVH�
H[SHULPHQW�DW�/LQFROQ���7KH�H[SHULPHQW��ZKLFK�VWDUWHG�ODVW�VSULQJ��FRPSDUHV�HDUO\�JURZWK�
UDWHV�RI����QDWLYH�DQG�H[RWLF�ZRRG\�VSHFLHV�DFURVV�VHYHQ�6RXWK�,VODQG�GU\ODQG�VRLOV�DW�WZR�
GLIIHUHQW�PRLVWXUH�OHYHOV���,Q�D�VOLFN�SURGXFWLRQ�OLQH��VRLO�ZDV�ZDVKHG�RII�URRWV��KHLJKWV�ZHUH�
PHDVXUHG��DQG�WKH�VHHGOLQJV�ZHUH�ODEHOOHG�DQG�EDJJHG�IRU�GU\LQJ���$V�RI�WKLV�ZHHN��DOO�
VHHGOLQJV�KDYH�EHHQ�GULHG�DQG�ZHLJKHG��DQG�WKH�GDWD�DUH�UHDG\�IRU�DQDO\VLV����

$Q�HDUO\�SHHN�DW�WKH�GDWD��DQG�D�FXUVRU\�JODQFH�DW�WKH�SRWV�EHIRUH�KDUYHVW���LQGLFDWH�
PDMRU�GLIIHUHQFHV�EHWZHHQ�VSHFLHV��VRLOV�DQG�ZDWHU�OHYHOV���:H�DQWLFLSDWH�LQWHUHVWLQJ�ILQGLQJV��
/DUU\�DQG�(OOHQ�LQWHQG�WR�IROORZ�XS�ZLWK�UHFLSURFDO�ILHOG�WUDQVSODQWV��PRUH�QH[W�QHZVOHWWHU����
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9DULRXV�VWDJHV�LQ�WKH�OLIH�RI�WKH�VRLOV�H[SHULPHQW�DW�/LQFROQ�IURP�'HFHPEHU������WR�-XO\�������
�
7KH�%HQGLJR�([SHULPHQW��7KH�UROH�RI�FRPSHWLWLRQ�DQG�KHUELYRU\�LQ�VHHGOLQJ�HVWDEOLVKPHQW�
LQ�WKH�GU\ODQGV��D�SLORW�H[SHULPHQW�DW�%HQGLJR��&HQWUDO�2WDJR��
,Q�HDUO\�0D\������.DWH�/DGOH\��$GULDQ�0RQNV�DQG�/HQD�2KQKHLVHU�SXW�WKH�%HQGLJR�
H[SHULPHQW�WR�EHG�IRU�WKH�ZLQWHU��GUDLQLQJ�WKH�ZDWHULQJ�V\VWHP�DQG�JHQHUDOO\�HQVXULQJ�WKDW�ZH�
ZHUH�RQ�WRS�RI�PDLQWHQDQFH���7KLV�����SORW�
H[SHULPHQW�PHDVXUHV�WKH�HIIHFWV�RQ�WKH�
JHUPLQDWLRQ��VXUYLYDO�DQG�JURZWK�RI�IRXU�
GU\ODQG�ZRRG\�SODQW�VSHFLHV�RI�FRPSHWLWLRQ�
�ORZHUHG�ZLWK�KHUELFLGHV�DQG�WUHQFKLQJ���
KHUELYRU\��UHGXFHG�E\�H[FORVXUHV��DQG�ZDWHU�
�DGGHG�ZLWK�LUULJDWLRQ�����

:H�KDYH�QRW�\HW�REVHUYHG�DQ\�ZRRG\�
JHUPLQDWLRQ��SUREDEO\�GXH�WR�D�ODWH�VHWXS�ODVW�
VSULQJ��EXW�VRPH�VWURQJ�WUHDWPHQW�HIIHFWV�RQ�
WKH�QRQ�ZRRG\�YHJHWDWLRQ�ZHUH�DSSDUHQW�E\�
DXWXPQ��VHH�SKRWRV����:H�KDYH�FDSWXUHG�
WKHVH�HIIHFWV�LQ�D�VXE�VDPSOH�RI�SORWV�E\�
PHDVXULQJ�ELRPDVV�DQG�VSHFLHV�FRPSRVLWLRQ���
7KRXJK�ZH�DUH�\HW�WR�SURFHVV�DOO�WKH�
VDPSOHV��ZH�H[SHFW��XQVXUSULVLQJO\��ELJ�
HIIHFWV�RI�KHUELYRU\�DQG�DGGLWLRQDO�ZDWHU�
�HTXLYDOHQW�WR�����PP�UDLQIDOO�SHU�ZHHN���$V�
LQVXUDQFH�DJDLQVW�SRRU�JHUPLQDWLRQ�RI�WKH�
VHHG�VRZQ�LQWR�WKH�SORWV��ZH�KDYH�EHHQ�
JURZLQJ�VHHGOLQJV�LQ�WKH�JODVVKRXVH�IRU�
WUDQVSODQWLQJ�WKLV�VSULQJ��
�
.DWH�DQG�VRPH�RI�WKH�%HQGLJR�WUHDWPHQWV�LQ�$XWXPQ�
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:KLFK�VSHFLHV�ZKHUH"��
:KLFK�ZRRG\�VSHFLHV�DUH�WKH�EHVW�FDQGLGDWHV�WR�OHDG�VHFRQGDU\�VXFFHVVLRQ�LQ�GU\ODQGV�DQG�
ZKHUH"��2XU�ODVW�QHZVOHWWHU�GHVFULEHG�WKH�GDWDEDVH�ZH�EXLOW�RI�GU\ODQG�ZRRG\�VSHFLHV�
ORFDWLRQV���:H�VDLG�ZH¶G�XVHG�WKH�GDWDEDVH�WR�SUHGLFW�WKH�SRWHQWLDO�GLVWULEXWLRQV�RI�GLIIHUHQW�
ZRRG\�VSHFLHV�LQ�VHUDO�ZRRG\�FRPPXQLWLHV�DFURVV�GU\ODQGV��EDVHG�RQ�WKH�HQYLURQPHQWDO�
FKDUDFWHULVWLFV�RI�WKH�SODFHV�WKH\�QRZ�RFFXS\����

8QIRUWXQDWHO\��WKHUH�ZDV�YHU\�OLWWOH�SORW�LQIRUPDWLRQ�DYDLODEOH�IURP�GU\ODQGV�LQ�WKH�
1RUWK�,VODQG���%HFDXVH�ZH�QHHG�LQIRUPDWLRQ�RQ�SUHVHQFH�DQG�DEVHQFH�WR�UXQ�WKH�PRGHOV��
ZH¶YH�KDG�WR�UHVWULFW�SUHGLFWLRQV�IURP�WKH�VWXG\�WR�WKH�ILYH�6RXWK�,VODQG�GU\ODQG�]RQHV����

7KH�PDSV�EHORZ�VKRZ�RXWSXWV�RI�WZR�PRGHOV���7KH\�VKRZ�WKH�SHUFHQWDJH�RI�ZRRG\�
FRPPXQLWLHV�ZLWK����ZRRG\�VSHFLHV�SUHGLFWHG�WR�FRQWDLQ�PDWDJRXUL��D�ZLGHVSUHDG�GU\ODQG�
ZRRG\�VSHFLHV��DQG�PDKRH��D�OHVV�ZLGHVSUHDG�VSHFLHV�LQ�GU\ODQGV�����
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7KH�SUHGLFWHG�SUREDELOLW\�RI�WZR�GLIIHUHQW�VSHFLHV�RFFXUULQJ�LQ�ZRRG\�FRPPXQLWLHV�RI����ZRRG\�VSHFLHV�DFURVV�
WKH�GU\ODQG�]RQH����

$�VLPSOH�ZD\�WR�VXPPDULVH�PXOWLSOH�ZRRG\�VSHFLHV�PDSV�OLNH�WKHVH�LV�WR�FDOFXODWH�WKH�
DYHUDJH�SUHGLFWHG�SUREDELOLW\�IRU�HDFK�GU\ODQG�HQYLURQPHQWDO�W\SH���:H¶YH�GRQH�WKLV��IRU�
ZRRG\�FRPPXQLWLHV�LQ�IRXU�ULFKQHVV�FODVVHV���:H�DUH�ZULWLQJ�XS�WKH�UHVXOWV�LQ�D�UHVHDUFK�
SDSHU�DQG�ZLOO�NHHS�\RX�SRVWHG�RQ�LWV�SURJUHVV���0HDQZKLOH��OHW�XV�NQRZ�LI�\RX¶G�OLNH�WR�VHH�
DQ\�RI�WKHVH�SUHGLFWLRQ�PDSV��DQG�RU�D�SUHOLPLQDU\�VXPPDU\�WDEOH�IURP�WKLV�ZRUN��VDGO\�
FRS\ULJKW�IRUPDOLWLHV�PHDQ�ZH�DUHQ¶W�DEOH�WR�SRVW�WKHVH�RQ�WKH�ZHE�SULRU�WR�SXEOLFDWLRQ��
�
3ODQQLQJ�WKH�6WUDQG���H[SHULPHQWDO�SURJUDPPH�
,2�5HVHDUFKHUV�KDYH�EHHQ�GRLQJ�D�ORW�RI�WKLQNLQJ�DERXW�KRZ�ZH�ZLOO�SURJUHVV�WKH�
H[SHULPHQWDO�SURJUDPPH�LQ�6WUDQG���RYHU�WKH�QH[W�VL[�\HDUV���:H�HVWLPDWH�ZH�KDYH�IXQGLQJ�
IRU�DERXW������UHVHDUFKHU�DQG�WHFKQLFLDQ�KRXUV�SHU�\HDU��DQG�VLQNLQJ��LQ�WKLV�6WUDQG��DQG�
RSHUDWLQJ�IXQGV�DUH�LQFRQYHQLHQWO\�ILQLWH���,Q�WKH�ILUVW�HLJKWHHQ�PRQWKV�RI�WKH�,2�ZH�EXLOW�
UHVHDUFK�FDSDELOLW\�DQG�GDWDEDVHV��WDONHG�WR�D�KRVW�RI�H[SHULHQFHG�SHRSOH��DQG�GLSSHG�RXU�WRHV�
LQ�WKH�ZDWHU�ZLWK�µSLORW¶�H[SHULPHQWV�WKDW�WDXJKW�XV�PXFK�DQG�ZLOO�FRQWLQXH�WR�LQIRUP�XV����

:H�GUHZ�WKLV�DOO�WRJHWKHU�LQ�WKH�ODVW���PRQWKV��DQG�GHYHORSHG�D�UDWLRQDOH�IRU�ZKHUH�ZH�
WKLQN�ZH�VKRXOG�SODFH�RXU�HIIRUW�LQ�6WUDQG���RYHU�WKH�QH[W���\HDUV�RI�WKH�,2���,Q�DQ�LWHUDWLYH�
SURFHVV�OHG�E\�$GULDQ�0RQNV��ZH�UHILQHG��JURXSHG�DQG�UDQNHG�D�YHU\�ORQJ�OLVW�RI�SRWHQWLDO�

0DWDJRXUL
3HUFHQWDJH�SUREDELOLW\
RI�RFFXUUHQFH�LQ�SORWV
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0DWDJRXUL
3HUFHQWDJH�SUREDELOLW\
RI�RFFXUUHQFH�LQ�SORWV
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0DKRH
3HUFHQWDJH�SUREDELOLW\
RI�RFFXUUHQFH�LQ�SORWV
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0DKRH
3HUFHQWDJH�SUREDELOLW\
RI�RFFXUUHQFH�LQ�SORWV
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UHVHDUFK�TXHVWLRQV���5HVHDUFKHUV�WKHQ�PHW�WR�GHYHORS�RXU�WKLQNLQJ�DERXW�WKH�H[SHULPHQWDO�
DSSURDFKHV�ZH�ZRXOG�WDNH�WR�DQVZHU�WKHP��JLYHQ�RXU�IXQGLQJ�FRQVWUDLQWV�DQG�WKH�H[SHULHQFH�
ZH�KDYH�JDLQHG�VR�IDU���7KUHH�PDMRU�FRQWH[WV�LQ�ZKLFK�LQIRUPDWLRQ�RQ�HVWDEOLVKLQJ�LQGLJHQRXV�
ZRRG\�VSHFLHV�LQ�GU\ODQGV�LV�ODFNLQJ�DUH�������QDWLYH�ZRRG�LQWR�JUDVVODQG��SULPDU\�ZRRG\�
VXFFHVVLRQ�������QDWLYH�ZRRG�LQWR�H[RWLF�ZRRG��VHFRQGDU\�VXFFHVVLRQ���DQG��
����QDWLYH�ZRRG�LQWR�SULPDU\�QDWLYH�ZRRG��DOVR�VHFRQGDU\�VXFFHVVLRQ���:H�DOVR�LGHQWLILHG�
JHQHUDO�H[SHULPHQWDO�TXHVWLRQV�DERXW�VHHG�HFRORJ\�DQG�VSHFLHV�HQYLURQPHQWDO�WROHUDQFHV�WKDW�
UXQ�DFURVV�WKHVH�WKUHH�FRQWH[WV���7KHVH�FRQWH[WV�IRUP�WKH�VWUXFWXUH�RI�D�GUDIW�H[SHULPHQWDO�
SODQ�WKDW�SURSRVHV�WZHOYH�H[SHULPHQWV�DQG�D�WLPHOLQH�IRU�WKHP���,W�DOVR�LGHQWLILHV�JHQHUDO�
TXHVWLRQV�ZH�SURSRVH�WR�DGGUHVV�WKURXJK�QRQ�H[SHULPHQWDO�PHWKRGV��DQG�RU�WKDW�DUH�EHLQJ�
DGGUHVVHG�E\�RWKHU�UHVHDUFK�WHDPV���7KH�SODQ�ZLOO�UHPDLQ�D�µOLYH¶�GRFXPHQW�WKDW�UHVSRQGV�WR�
LQSXW�IURP�DQG�WKH�DOLJQHG�LQLWLDWLYHV�RI�,2�SDUWQHUV�DQG�HQG�XVHUV��DQG�ZLOO�EH�PRGLILHG�
DVWXWHO\�LQ�UHVSRQVH�WR�H[SHULPHQWDO�VXFFHVVHV�DQG�IDLOXUHV���/HW�XV�NQRZ�LI�\RX�ZRXOG�OLNH�D�
FRS\²ZH�ZRXOG�ZHOFRPH�\RXU�IHHGEDFN���0RUH�QH[W�QHZVOHWWHU��

�
&ROODERUDWLRQV�DQG�VWXGHQW�QHZV��
7KH�0LVV�(�/��+HOODE\�,QGLJHQRXV�*UDVVODQGV�5HVHDUFK�7UXVW�KDV�IXQGHG�(PLO\�:HHNV¶�3K'�
WR�ZRUN�RQ�UHPRWH�VHQVLQJ�RI�JUDVVODQG�FKDQJH�ZLWK�'UV��-RKQ�'\PRQG�DQG�-DPHV�6KHSKHUG��
VXSHUYLVHG�E\�3URIHVVRU�%UXFH�&ODUNVRQ�LQ�WKH�'HSDUWPHQW�RI�%LRORJLFDO�6FLHQFHV��:DLNDWR�
8QLYHUVLW\��DQG�6XVDQ�:DONHU��/DQGFDUH�5HVHDUFK��'XQHGLQ����7KLV�LV�JUHDW�QHZV�DQG�(PLO\�
VWDUWV�WKLV�VSULQJ���2Q�WKH�RWKHU�KDQG��RXU�DWWHPSWV�IDLOHG�WR�ILQG�WKH�IXQGLQJ�IRU�D�3K'�SURMHFW�
LQYHVWLJDWLQJ�IDFLOLWDWLRQ�DQG�RU�LQKLELWLRQ�RI�QDWLYH�ZRRG\�VSHFLHV�E\�FRPPRQ�VZHHW�EULDU�
DQG�EURRP���&RQJUDWXODWLRQV�WR�-DPLH�:RRG�ZKR�VXEPLWWHG�KLV�2WDJR�8QLYHUVLW\�3K'�WKHVLV�
RQ�SUH��/DWH�4XDWHUQDU\�HYROXWLRQ�RI�WKH�GU\ODQG�HFRV\VWHP��&HQWUDO�2WDJR���7KH�WKHVLV�JLYHV�
IDVFLQDWLQJ�KLQWV�DERXW�ZKDW�ZDV�JRLQJ�RQ�LQ�WKH�ZHLUG�DQG�LQWHUQDWLRQDOO\�XQLTXH�ELUG�
GRPLQDWHG�GU\ODQG�HFRV\VWHPV�EHIRUH�KXPDQV�DUULYHG��DQG�ZDV�FR�VXSHUYLVHG�E\�6XVDQ�
:DONHU���:H�ORRN�IRUZDUG�WR�WKH�SDSHUV���5RELQ�:LHGHPHU�KDV�OHIW�'XQHGLQ�WR�IXUWKHU�KHU�
WHUWLDU\�VWXGLHV�LQ�WKH�86���6KH�PDGH�D�KXJH�FRQWULEXWLRQ�WR�WKH�,2�RYHU�WKH�ODVW���\HDUV��DQG�
ZH�ZLVK�KHU�ZHOO���3ODQV�DUH�DGYDQFLQJ�IRU�D�H[SHULPHQW�WR�WHVW�HVWDEOLVKPHQW�RI�SULPDU\�DQG�
VHFRQGDU\�QDWLYH�ZRRG\�VSHFLHV�DV�VHHGV��HVWDEOLVKPHQW��DQG�VHHGOLQJV��JURZWK��DFURVV�D�
VHULHV�RI�WUHDWPHQWV�RI�H[LVWLQJ�ZRRG\�ZHHGV��PDLQO\�EURRP�GRPLQDQW��RQ�WKH�5DQJLWDWD�
IORRGSODLQ�DW�(DOLQJ�6SULQJV��LQ�FROODERUDWLRQ�ZLWK�1LFN�+HDG�DQG�.HQQHG\�/DQJH��'2&�����
�
:HEVLWHV�
7KH�'U\ODQG�ZHE�SDJH�LV�RSHUDWLRQDO��
7KLV�ZHE�SDJH�SURYLGHV�DFFHVV�WR�GRFXPHQWV�UHODWLQJ�WR�RXU�UHVHDUFK�DQG�DFWLYLWLHV���,W�DOVR�
SRVWV��RXU�QHZVOHWWHUV��SXEOLFDWLRQV��UHSRUWV��DQG�PDQ\�RI�WKH�WDONV�ZH�JLYH���7KH�OLQN�LV��
KWWS���ZZZ�ODQGFDUHUHVHDUFK�FR�Q]�UHVHDUFK�REL�DVS"3URMB&ROODEB,' ���

/HW�XV�NQRZ�KRZ�\RX�ILQG�WKH�ZHE�SDJH��
IHHGEDFN�DQG�VXJJHVWLRQV�ZRXOG�EH�JRRG���

7KH�'U\ODQG�,2�LV�SDUW�RI�D�FROODERUDWLYH�
UHVHDUFK�LQLWLDWLYH�FDOOHG�6XVWDLQLQJ�	�5HVWRULQJ�
%LRGLYHUVLW\��6$5%�IRU�VKRUW����9LVLWRUV�WR�RXU�UH�
YDPSHG�ZHEVLWH��ZZZ�ODQGFDUHUHVHDUFK�FR�Q]��FDQ�
QRZ�DFFHVV�LQIRUPDWLRQ�DERXW�RWKHU�SURJUDPPHV�
ZLWKLQ�WKH�6$5%�2%,�DQG�WKRVH�LQ�WKH�PDQ\�RWKHU�
FROODERUDWLYH�UHVHDUFK�LQLWLDWLYHV�/DQGFDUH�
5HVHDUFK�LV�LQYROYHG�LQ��2Q�WKH�ZHEVLWH�KRPH�
SDJH��VHOHFW�&ROODERUDWLYH�LQLWLDWLYHV�IURP�WKH�
5(6($5&+�WDE�RQ�WKH�PHQX�EDU����



� ��

5HFRUG�\RXU�OL]DUG�VLJKWLQJV���
(YHU�ZDQWHG�D�SODFH�WR�UHFRUG�\RXU�OL]DUG�
VLJKWLQJV"��$�QHZ�ZHE�EDVHG�³SRUWDO´�LV�
VSHFLDOO\�GHVLJQHG�WR�KROG�\RXU�
REVHUYDWLRQV�DQG�WR�KHOS�\RX�FUHDWH�\RXU�
RZQ�GDWDEDVHV��GLVWULEXWLRQ�PDSV��
JUDSKV��DQG�VSHFLHV�OLVWV���7KH�,2�KHOSHG�
WKH�1HZ�=HDODQG�%LRGLYHUVLW\�5HFRUGLQJ�
1HWZRUN��KWWS���ZZZ�Q]EUQ�RUJ�Q]��
EXLOG�D�SRUWDO�VSHFLDOO\�IRU�UHSWLOHV�DQG�
DPSKLELDQV����6HH�DOVR�RXU�ODVW�
QHZVOHWWHU����3OHDVH�WU\�LW�RXW�DQG�OHW�XV�
NQRZ�KRZ�\RX�JHW�RQ����
�
7KUHDWHQHG�(QYLURQPHQW�&ODVVLILFDWLRQ��
'RZQORDGDEOH�8VHU�	�8SORDG�*XLGHV�IRU�WKH�
7KUHDWHQHG�(QYLURQPHQW�&ODVVLILFDWLRQ��DQG�PDSV�
IRU�SROLWLFDO�UHJLRQV��GLVWULFWV�WR�FRPH�VRRQ���DUH�
QRZ�IUHHO\�DYDLODEOH�WKDQNV�WR�DOLJQHG�
(QYLURQOLQN�IXQGLQJ���7KH�7KUHDWHQHG�
(QYLURQPHQW�&ODVVLILFDWLRQ�LQFOXGHV�3ULRULW\���RI�
JRYHUQPHQW¶V�QDWLRQDO�SULRULWLHV�IRU�ELRGLYHUVLW\�
RQ�SULYDWH�ODQG���0XFK�RI�ZKDW�\RX�QHHG�WR�NQRZ�
DERXW�WKH�&ODVVLILFDWLRQ�DQG�1DWLRQDO�3ULRULWLHV�
FDQ�EH�DFFHVVHG�RQ�WKH�$FWLRQ�%LR�FRPPXQLW\�
ZHEVLWH�KWWS���ZZZ�ELRFRPPXQLW\�RUJ�Q]�
��
3DSHUV�DQG�WDONV�
2Q�RXU�ZHEVLWH�\RX¶OO�ILQG�SGI�ILOHV�RI�PDQ\�RI�WKH�WDONV�DQG�SUHVHQWDWLRQV�ZH�KDYH�JLYHQ�LQ�
WKH�ODVW�WZR�\HDUV��LQFOXGLQJ�WKRVH�SUHVHQWHG�DW�WKH�1=(51�FRQIHUHQFH��:H¶OO�NHHS�SRVWLQJ�
WDONV�DV�ZH�JLYH�WKHP���&RQJUDWXODWLRQV�WR�'HE�:LOVRQ�DQG�FRDXWKRUV�ZKRVH�SDSHU�³6DPSOLQJ�
VNLQNV�DQG�JHFNRV�LQ�DUWLILFLDO�FRYHU�REMHFWV�LQ�D�GU\�PL[HG�JUDVVODQG±VKUXEODQG�ZLWK�
PDPPDOLDQ�SUHGDWRU�FRQWURO´��GHULYHG�IURP�RXU�MRLQW�ZRUN�ZLWK�'2&�DW�0DFUDHV�)ODW��KDV�
EHHQ�DFFHSWHG�E\�WKH�1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\����
�
7KDQNV��
6LQFHUH�WKDQNV�WR�PDQ\�SHRSOH�JHQHURXVO\�JDYH�WLPH��DGYLFH��DQG�ORJLVWLF�DQG�SUDFWLFDO�KHOS�
WR�WKH�,2�LQ�WKH�ODVW�HLJKW�PRQWKV��'2&¶V�0LNH�7XEEV��5RE�:DUGOH�DQG�7LP�:KLWWDNHU�
DGYLVHG�RQ�SRWHQWLDO�VWXG\�VLWHV�IRU�WKH�³GU\ODQG�JUDGLHQW´�SURMHFW��DQG�WKH�$OH[DQGUD�$2�IRU�
ORDQLQJ�XV�HTXLSPHQW�DQG�SURYLGLQJ�PXFK�DG�KRF�DQG�LQ�NLQG�DVVLVWDQFH�ZLWK�%HQGLJR�
H[SHULPHQWV�DQG�VXUYH\V��*HRUJH�/HGJDUG�DQG�&KULV�6WRZH�ODERXUHG�PDQ\�ORQJ�KRW�KRXUV�
VHWWLQJ�XS�SLWIDOO�JULGV��GLWWR�/HQD�2KQKHLVWHU��D�VWXGHQW�YROXQWHHU�IURP�*HUPDQ\��ZLWK�WKH�
%HQGLJR�KDUYHVW��1LFN�/HGJDUG��(QVLV��LV�FRQVLVWHQWO\�JHQHURXV�ZLWK�NQRZOHGJH�DQG�VWHHUV�XV�
LQ�XVHIXO�GLUHFWLRQV��WKDQNV�1LFN���1LFN�+HDG�DQG�.HQQHG\�/DQJH�KDYH�ZRUNHG�SHUVLVWHQWO\�
WR�JHW�WKH�(DOLQJ�6SULQJV�H[SHULPHQW�XS�DQG�UXQQLQJ��DQG�ZH�WKDQN�$GULDQ�&RJOH�DQG�*HRUJH�
,OHV��5DXNDSXND�$2��IRU�FRPPXQLW\�UHODWLRQV�DGYLFH���6LPRQ�0RRUH��*HRII�5RJHUV�DQG�7KHR�
6WHSKHQV�FRQWLQXH�WR�LPSURYH�RXU�WKLQNLQJ�DQG�IDFLOLDWH�OLDLVRQ�ZLWKLQ�'2&��PRVW�UHFHQWO\�
ZLWK�WKH�6WUDQG���H[SHULPHQWDO�SODQ���:H�DOVR�WKDQN�.DUHQ�%RRW�DQG�*D\H�5DWWUD\�IRU�ODE�
DVVLVWDQFH�ZLWK�WKH�SRW�KDUYHVW�WKLV�ZLQWHU��DQG�PDQ\�/&5�FROOHDJXHV�IRU�IUDQN�DGYLFH�DQG�
KHOSIXO�LQIRUPDWLRQ�RQ�PDQ\�DVSHFWV�RI�WKH�,2����


