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86�KDV�DOPRVW�����\HDU�VXSSO\�RI�QDWXUDO�JDV
�����������7KH�DPRXQW�RI�QDWXUDO�JDV�DYDLODEOH�IRU�SURGXFWLRQ�LQ�WKH�8QLWHG�6WDWHV�KDV�VRDUHG�����LQ�WKH�SDVW�IRXU
\HDUV��GULYHQ�E\�D�GULOOLQJ�ERRP�DQG�WKH�GLVFRYHU\�RI�KXJH�QHZ�JDV�ILHOGV�LQ�7H[DV��/RXLVLDQD�DQG�3HQQV\OYDQLD��D
QHZ�VWXG\�VD\V��

7KH�UHSRUW��WR�EH�UHOHDVHG�E\�WKH�QRQ�SURILW�3RWHQWLDO�*DV�&RPPLWWHH��FRQFOXGHV�WKH�86�KDV�PRUH�WKDQ
������WFI�RI�QDWXUDO�JDV�VWLOO�LQ�WKH�JURXQG��RU�QHDUO\�D�FHQWXU\
V�ZRUWK�RI�SURGXFWLRQ�DW�FXUUHQW�UDWHV��7KDW
V�D�������
MXPS�RYHU�WKH�FRPPLWWHH
V�ODVW�HVWLPDWH��LQ�������RI�������WFI��WKH�ELJJHVW�LQFUHDVH�LQ�WKH�FRPPLWWHH
V����\HDU
KLVWRU\��

7KH�UHSRUW�FRPHV�DV�ULVLQJ�RLO�SULFHV�KDYH�DJDLQ�PDGH�HQHUJ\�D�KRW�WRSLF�LQ�:DVKLQJWRQ��$�6HQDWH�SDQHO
YRWHG������LQ�IDYRXU�RI�DQ�HQHUJ\�ELOO�WKDW�ZRXOG��DPRQJ�RWKHU�WKLQJV��RSHQ�XS�QHZ�DUHDV�WR�RIIVKRUH�GULOOLQJ��7KH
+RXVH�RI�5HSUHVHQWDWLYHV�PD\�YRWH�RQ�D�QHZ�FOLPDWH�FKDQJH�ELOO�WKDW�ZRXOG�FDS�HPLVVLRQV�RI�WKH�JDVVHV�WKDW
FRQWULEXWH�WR�FOLPDWH�FKDQJH��

7KH�6HQDWH�PXVW�DOVR�DSSURYH�WKH�PHDVXUH��7KH�QDWXUDO�JDV�LQGXVWU\�KDV�SURPRWHG�JDV�DV�D�PRUH
HQYLURQPHQWDOO\�IULHQGO\��GRPHVWLFDOO\�SURGXFHG�DOWHUQDWLYH�WR�FRDO�DQG�RLO��,QGXVWU\�VXSSRUWHUV�VDLG�WKH�QHZ�UHSRUW
FRXOG�EROVWHU�WKHLU�FDVH�E\�VKRZLQJ�WKDW�WKH�86�FDQ�UHO\�PRUH�KHDYLO\�RQ�JDV�ZLWKRXW�UXQQLQJ�RXW�� ³1DWXUDO�JDV
LV�ULJKW�QRZ��7KH�UHVRXUFH�LV�KHUH��7KH�DELOLW\�WR�GHYHORS�LW�LV�KHUH���VDLG�&KULV�0F*LOO��PDQDJLQJ�GLUHFWRU�RI�SROLF\
DQDO\VLV�IRU�WKH�$PHULFDQ�*DV�$VVRFLDWLRQ��DQ�LQGXVWU\�JURXS��
7KH�QHZ�VWXG\�UHSUHVHQWV�DQ�DXWKRULWDWLYH�FRQILUPDWLRQ�RI�RWKHU�UHFHQW�HVWLPDWHV��LQFOXGLQJ�DQ�LQGXVWU\�EDFNHG
UHSRUW�ODVW�VXPPHU�WKDW�FRQFOXGHG�WKH�86�FRXOG�KDYH�DV�PXFK�DV�������WFI�RI�JDV��8QOLNH�WKDW�UHSRUW��ZKLFK�ZDV
EDVHG�RQ�FRPSDQ\�HVWLPDWHV��WKH�3RWHQWLDO�*DV�&RPPLWWHH
V�VWXG\�ZDV�SUHSDUHG�E\�LQGXVWU\�JHRORJLVWV�ZKR
DQDO\]HG�LQGLYLGXDO�JDV�ILHOGV�XVLQJ�VHLVPLF�LPDJHU\�DQG�SURGXFWLRQ�GDWD�SURYLGHG�E\�JDV�SURGXFHUV��

7KH�VXUJH�LQ�JDV�UHVRXUFHV�LV�WKH�UHVXOW�RI�D�ILYH�\HDU�ORQJ�GULOOLQJ�ERRP�VSXUUHG�E\�KLJK�QDWXUDO�JDV
SULFHV��HDV\�FUHGLW�DQG�QHZ�WHFKQRORJLHV�WKDW�DOORZHG�FRPSDQLHV�WR�SURGXFH�JDV�IURP�D�GHQVH�NLQG�RI�URFN�NQRZQ
DV�VKDOH��7KH�ILUVW�ELJ�VKDOH�IRUPDWLRQ�WR�EH�GLVFRYHUHG��WKH�%DUQHWW�6KDOH�QHDU�)RUW�:RUWK��7H[DV��LV�QRZ�WKH
FRXQWU\
V�WRS�SURGXFLQJ�JDV�ILHOG��DQG�FRPSDQLHV�KDYH�PDGH�RWKHU�KXJH�GLVFRYHULHV�LQ�$UNDQVDV��/RXLVLDQD�DQG
3HQQV\OYDQLD��7RJHWKHU��WKH�VKDOH�ILHOGV�DFFRXQW�IRU�URXJKO\�D�WKLUG�RI�86�JDV�UHVRXUFHV��DFFRUGLQJ�WR�WKH�3RWHQWLDO
*DV�&RPPLWWHH��
7KH�VXGGHQ�LQFUHDVH�LQ�VXSSOLHV��FRPELQHG�ZLWK�D�GURS�LQ�GHPDQG�GXH�WR�WKH�UHFHVVLRQ��KDV�OHG�WR�D�JDV�JOXW�
SXVKLQJ�SULFHV�WR�DERXW�����SHU�PP�%WX�GRZQ�IURP�PRUH�WKDQ������SHU�PP�%WX�ODVW�-XO\��
6RXUFH��KWWS���ZZZ�ULJ]RQH�FRP���'RZ�-RQHV�	�&RPSDQ\��,QF��

*DV�K\GUDWHV�LQ�*XOI�RI�0H[LFR�FRXOG�EH�QHZ�HQHUJ\�VRXUFH
�����������*DV�K\GUDWHV���D�VXEVWDQFH�WKDW�VFLHQWLVWV�VD\�FRXOG�EH�D�QHZ�VRXUFH�RI�HQHUJ\����H[LVW�LQ�WKH�86
*XOI�RI�0H[LFR�LQ�TXDQWLWLHV�ELJ�HQRXJK�WKDW�WKH\�FRXOG�SRVVLEO\�EH�XVHG�WR�SURGXFH�JDV�XVLQJ�H[LVWLQJ
WHFKQRORJ\��WKH�86�*HRORJLFDO�6XUYH\�VDLG��

�5HFHQW�GULOOLQJ���FRQILUP>V@�WKDW�WKH�*XOI�RI�0H[LFR�LV�WKH�ILUVW�RIIVKRUH�DUHD�LQ�WKH�8QLWHG�6WDWHV�ZLWK
HQRXJK�LQIRUPDWLRQ�WR�LGHQWLI\�JDV�K\GUDWH�HQHUJ\�UHVRXUFH�WDUJHWV�ZLWK�SRWHQWLDO�IRU�JDV�SURGXFWLRQ���WKH
86*6�VDLG��

7KH�86�'HSDUWPHQW�RI�(QHUJ\
V�1DWLRQDO�(QHUJ\�7HFKQRORJ\�/DERUDWRU\��LQ�D�VHSDUDWH�VWDWHPHQW�
FDOOHG�VRPH�RI�WKH�DUHDV�H[SORUHG��WKH�PRVW�SURPLVLQJ�PDULQH�JDV�K\GUDWH�DFFXPXODWLRQV�LQ�WKH�ZRUOG���
7KH����GD\�GULOOLQJ�SURMHFW�VKRZHG�WKDW�JDV�K\GUDWHV��ZKLFK�DUH�PDGH�XS�RI�QDWXUDO�JDV�DQG�ZDWHU��ZHUH
IRXQG�LQ�VDWXUDWLRQV�IURP������WR�PRUH�WKDQ������LQ��KLJK�TXDOLW\�VDQGV���WKH�1(7/�VDLG��

86�RLO�PDMRU�&KHYURQ�PDQDJHG�WKH�GULOOLQJ�SURMHFW��DORQJ�ZLWK�WKH�'2(��86*6��WKH�86�0LQHUDOV
0DQDJHPHQW�6HUYLFH�DQG�JURXS�RI�RWKHU�86�DQG�LQWHUQDWLRQDO�HQHUJ\�LQGXVWU\�FRPSDQLHV��

³:H�KDYH�DOVR�IRXQG�JDV�K\GUDWH�LQ�D�UDQJH�RI�VHWWLQJV��LQFOXGLQJ�VDQG�UHVHUYRLUV��WKLFN�VHTXHQFHV�RI
IUDFWXUH�ILOOLQJ�JDV�K\GUDWHV�LQ�VKDOHV��DQG�SRWHQWLDO�SDUWLDOO\�VDWXUDWHG�JDV�K\GUDWHV�LQ�\RXQJHU�V\VWHPV��
86*6�VFLHQWLVW�7LPRWK\�&ROOHWW�VDLG���7KHVH�VLWHV�VKRXOG�SURYLGH�D�ZHDOWK�RI�RSSRUWXQLWLHV�IRU�IXUWKHU�VWXG\
DQG�GDWD�FROOHFWLRQ�WKDW�VKRXOG�SURYLGH�VLJQLILFDQW�DGYDQFHV�LQ�XQGHUVWDQGLQJ�WKH�QDWXUH�DQG�GHYHORSPHQW�RI
JDV�K\GUDWH�V\VWHPV���
6RXUFH��ZZZ�SODWWV�FRP�
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2LO�SUREOHPV�SHUVLVW����\HDUV�DIWHU�([[RQ�9DOGH]�VSLOO�LQ�$ODVND
�����������-XVW�PLQXWHV�DIWHU�PLGQLJKW�RQ�0DUFK�����������WKH�����IRRW�([[RQ�9DOGH]�RLO�WDQNHU�VWUXFN�%OLJK
5HHI�LQ�WKH�*XOI�RI�$ODVND��VHQGLQJ�VRPH����PP�JDOORQV�RI�FUXGH�RLO�WRZDUG�WKH�SULVWLQH�VKRUHV�RI�3ULQFH
:LOOLDP�6RXQG��

7ZHQW\�\HDUV�ODWHU��RLO�VWLOO�UHPDLQV�RQ�VRPH�RI�WKH�VRXQG
V�EHDFKHV��ZKLFK�KDV�WDXJKW�WKH�VFLHQWLILF
FRPPXQLW\�D�ORW�DERXW�WKH�ORQJ�WHUP�HIIHFWV�RI�RLO�VSLOOV��VD\V�WKH�GHDQ�RI�'XNH�8QLYHUVLW\
V�1LFKRODV�6FKRRO
RI�WKH�(QYLURQPHQW��

�3HRSOH�PD\�DVVXPH�WKDW�EHFDXVH�WKH�VSLOO�KDSSHQHG����\HDUV�DJR��WKH�HIIHFWV�DUH�ORQJ�JRQH��%XW
WKH\�SHUVLVW����DQG�PD\�FRQWLQXH�IRU�\HDUV�WR�FRPH���VDLG�:LOOLDP�/��&KDPHLGHV��ZKR�LV�DOVR�WKH�DXWKRU�RI�WKH
HQYLURQPHQWDO�LVVXHV�EORJ��7KH�*UHHQ�*URN��ZZZ�WKHJUHHQJURN�FRP��
'XULQJ�WKH�ILUVW�IHZ�\HDUV�RI�FOHDQXS��VWXGLHV�VKRZHG�WKH�RLO�ZDV�GLVVLSDWLQJ�DW�D�SUHWW\�JRRG�FOLS����DERXW����
D�\HDU��&KDPHLGHV�VDLG��$W�WKDW�UDWH��OLWWOH�RLO�ZDV�H[SHFWHG�WR�UHPDLQ�SDVW�������+RZHYHU��IROORZ�XS�VXUYH\V
LQ������DQG������UHYHDOHG�PXFK�ORZHU�UDWHV�RI�GLVVLSDWLRQ������D�\HDU�RU�OHVV��$W�WKDW�UDWH��&KDPHLGHV�VDLG�
WKH�RLO�ZLOO�UHPDLQ�RQ�3ULQFH�:LOOLDP�6RXQG
V�EHDFKHV�IRU�GHFDGHV��SHUKDSV�D�FHQWXU\��

�7KH�RLO�KDV�SURYHQ�WR�EH�UHPDUNDEO\�SHUVLVWHQW��6RPH�KDV�EHHQ�SRXQGHG�E\�WKH�VXUI�LQWR�D
UHFDOFLWUDQW��HPXOVLILHG��PRXVVH�OLNH�VXEVWDQFH�WKDW�UHVLVWV�FKHPLFDO�GHJUDGDWLRQ���&KDPHLGHV�VDLG���2WKHU�RLO
KDV�VHHSHG�LQWR�VXEVXUIDFH�VHGLPHQWV�LVRODWHG�IURP�WKH�HOHPHQWV�WKDW�ZRXOG�RWKHUZLVH�SURPRWH�GHJUDGDWLRQ�
7KH�ORQJ�WHUP�LPSDFW�RI�WKH�VSLOO�PLJKW�FRQWLQXH�WR�EH�GHOLEHUDWHG��EXW�RQH�WKLQJ�LV�FOHDU��WKH�RLO�LV�VWLOO�WKHUH�
'LS�D�SDLO�LQWR�WKH�VDQG�DQG�\RX�PD\�YHU\�OLNHO\�SXOO�XS�D�EODFN�RR]\�ROHR�RI�VDQG�DQG�RLO���

,Q�VRPH�SODFHV��RLO�RQ�WKH�VRXQG
V�VKRUH��LV�QHDUO\�DV�WR[LF�DV�LW�ZDV�WKH�ILUVW�IHZ�ZHHNV�DIWHU�WKH�VSLOO��
DFFRUGLQJ�WR�WKH�([[RQ�9DOGH]�2LO�6SLOO�7UXVWHH�&RXQFLO��VHW�XS�DV�SDUW�RI�WKH�FRXUW�VHWWOHPHQW�EHWZHHQ�WKH
8QLWHG�6WDWHV�DQG�$ODVND�JRYHUQPHQWV�DQG�([[RQ�WR�RYHUVHH�WKH�VRXQG
V�UHVWRUDWLRQ��6RPH�VSHFLHV�
LQFOXGLQJ�VHD�RWWHUV�DQG�+DUOHTXLQ�GXFNV��KDYH�\HW�WR�IXOO\�UHFRYHU��

$�VLOYHU�OLQLQJ�IURP�WKH�([[RQ�9DOGH]�VSLOO��LI�WKHUH�FDQ�EH�RQH��KDV�EHHQ�WKH�LQWHQVH�VFLHQWLILF�UHVHDUFK
WKDW�IROORZHG�LW��&KDPHLGHV�VDLG��

$V�D�UHVXOW�RI�WKLV�UHVHDUFK��KH�VDLG���ZH�KDYH�D�PXFK�NHHQHU�XQGHUVWDQGLQJ�RI�RLO�VSLOOV��%HIRUH�WKH
([[RQ�9DOGH]��RLOV�VSLOOV�ZHUH�ZLGHO\�WKRXJKW�WR�SUHVHQW�DQ�DFXWH��VKRUW�WHUP�HQYLURQPHQWDO�WKUHDW�WKDW�ZRXOG
UDSLGO\�GLVSHUVH�DQG�VXEVLGH��1RZ�ZH�NQRZ�LW
V�QRW�WKDW�VLPSOH��7KH�RLO�OLQJHUV��MXVW�EHQHDWK�WKH�VXUIDFH�
WKUHDWHQLQJ�ZLOGOLIH�DQG�WUDQVIRUPLQJ�WKH�OLYHV�RI�DUHD�UHVLGHQWV���
6RXUFH��KWWS���ZZZ�GXNHQHZV�GXNH�HGX�

86�RLO�DQG�JDV�ILUPV�RZQLQJ�IHGHUDO�GULOOLQJ�OHDVHV�GR�QRW�KDYH�WR�SURGXFH
E\�7RP�'RJJHWW�
�����������2LO�DQG�JDV�FRPSDQLHV�WKDW�KDYH�OHDVHG�PLOOLRQV�RI�RIIVKRUH�IHGHUDO�DFUHV�DUH�QRW�UHTXLUHG�WR
SURGXFH�WKH�HQHUJ\�VXSSOLHV�WKRVH�WUDFWV�PD\�KROG��WKH�,QWHULRU�'HSDUWPHQW
V�,QVSHFWRU�*HQHUDO��,*��WROG
&RQJUHVV��7KH�,*
V�ILQGLQJ�FRXOG�KHOS�VXSSRUW�WKH�DUJXPHQW�PDGH�E\�HQYLURQPHQWDO�JURXSV�DQG�PDQ\�86
ODZPDNHUV�WKDW�WKH�JRYHUQPHQW�VKRXOG�QRW�RSHQ�QHZ�RIIVKRUH�DUHDV�WR�GULOOLQJ�ZKHQ�FRPSDQLHV�DUH�QRW�XVLQJ
VRPH����PP�DFUHV�WKH\�KDYH�DOUHDG\�OHDVHG��

�:LWK�UHVSHFW�WR�QRQSURGXFLQJ�OHDVHV��ZH�IRXQG�WKDW�RLO�DQG�JDV�FRPSDQLHV�WKDW�RZQ�IHGHUDO�GULOOLQJ
OHDVHV�KDYH�OLWWOH�REOLJDWLRQ�WR�DFWXDOO\�SURGXFH���,*�0DU\�.HQGDOO�WROG�D�+RXVH�VXEFRPPLWWHH�FRQGXFWLQJ�D
KHDULQJ�RQ�WKH�LVVXH���7KH�'HSDUWPHQW�KDV�QR�IRUPDO�SROLF\�WR�FRPSHO�FRPSDQLHV�WR�EULQJ�WKHVH�OHDVHV�LQWR
SURGXFWLRQ���

.HQGDOO�VDLG�H[LVWLQJ�UHJXODWLRQV�DQG�SROLFLHV�SURPRWH�HQHUJ\�H[SORUDWLRQ��EXW�SURGXFWLRQ�DFWLYLWLHV�DUH
QRW�UHTXLUHG�WR�RFFXU�GXULQJ�WKH�OLIH�RI�WKH�OHDVHV��7R�VSXU�SURGXFWLRQ��WKH�2EDPD�DGPLQLVWUDWLRQ�KDV
SURSRVHG�OHY\LQJ�D����SHU�DFUH�DQQXDO�IHH�RQ�OHDVHV�LQ�WKH�*XOI�RI�0H[LFR�WKDW�DUH�GHVLJQDWHG�DV
QRQSURGXFLQJ��7KH�IHH�LV�H[SHFWHG�WR�UDLVH�������EQ�IURP������WR�������
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+RZHYHU��.HQGDOO�ZDUQHG�WKDW�UHTXLULQJ�FRPSDQLHV�WR�DFWXDOO\�SURGXFH�RLO�DQG�JDV�VXSSOLHV�FRXOG

EDFNILUH�LI�FRPSDQLHV�EHFRPH�OHVV�LQWHUHVWHG�LQ�IHGHUDO�OHDVHV��
2LO�FRPSDQLHV�SRLQW�RXW�WKDW�QRW�HYHU\�DFUH�WKH\�OHDVH�ZLOO�UHVXOW�LQ�DFWXDO�SURGXFWLRQ�DV�WKH\�IRFXV�RQ

H[SORULQJ�WKH�PRVW�OLNHO\�DUHDV�WR�UHVXOW�LQ�RLO�DQG�JDV�GLVFRYHULHV��
³6HLVPLF�GDWD�IRU�RLO�DQG�JDV�LQIRUP�LQGXVWU\�DV�WR�WKH�VL]H�RI�D�SRWHQWLDO�UHVHUYRLU���.HQGDOO�VDLG�

�2QFH�H[SORUDWLRQ�VWDUWV�DQG�WKH�UHVHUYRLU�LV�EHWWHU�GHILQHG��WKH�OHDVHV�RQ�WKH�RXWHU�HGJHV�RI�WKH�UHVHUYRLU
PD\�QRW�EH�GHYHORSHG�DQG�WKHUHIRUH�UHPDLQ�QRQSURGXFLQJ���

.HQGDOO�DOVR�FULWLFL]HG�WKH�GHSDUWPHQW�IRU�LWV�SRRU�WUDFNLQJ�RI�WKH�VWDWXV�RI�OHDVHV���)URP�WKH�EHJLQQLQJ
RI�RXU�SODQQLQJ�HIIRUWV�IRU�WKH�HYDOXDWLRQ��ZH�ZHUH�FRQIURQWHG�ZLWK�OHDVH�GDWD�DYDLODELOLW\�DQG�UHOLDELOLW\�LVVXHV
WKDW�KLQGHUHGRXU�SURJUHVV���VKH�VDLG��

)RU�H[DPSOH��WKH�,*�IRXQG�DOPRVW�������QRQSURGXFLQJ�OHDVHV�ZLWK�QR�H[SLUDWLRQ�GDWH��ZKHQ�RQO\
OHDVHV�WKDW�SURGXFH�RLO�DQG�JDV�VKRXOG�KDYH�QR�H[SLUDWLRQ�GDWHV��/LNHZLVH��WKHUH�ZHUH�����SURGXFLQJ�OHDVHV
WKDW�KDG�H[SLUDWLRQ�GDWHV��

2WKHU�GDWD�HUURUV�LQFOXGHG�OHDVHV�WKDW�KDG�D�OLIH�RI�������\HDUV��ZLWK�DQ�H[SLUDWLRQ�GDWH�RI�-DQXDU\���
������WKH�,*�VDLG��
6RXUFH��KWWS���SODQHWDUN�RUJ�

����&HQWUDO�*XOI�RI�0H[LFR�OHDVH�VDOH�VHHV�GLPLQLVKHG�ELGV
�����������'UDVWLFDOO\�ORZHU�WKDQ�ZKDW�WKH�����&HQWUDO�*XOI�RI�0H[LFR��*20��/HDVH�6DOH�QHWWHG�MXVW�RQH�\HDU
SULRU��WKH�OHDVH�VDOH�ZDV�VW\PLHG�E\�PDUNHGO\�ORZHU�RLO�SULFHV�DQG�D�QHZ�86�DGPLQLVWUDWLRQ�WKDW�LV�VWULYLQJ�WR
LQFUHDVH�WD[HV�IRU�SHWUROHXP�FRPSDQLHV�RSHUDWLQJ�LQ�WKH�FRXQWU\���:KLOH�UHYHQXHV�FROOHFWHG�IURP�WKH�OHDVH
VDOH�ZLOO�EH�OHVV�WKDQ�VWHOODU��86�,QWHULRU�6HFUHWDU\�.HQ�6DOD]DU�VWUHVVHG�WKH�FRXQWU\
V�QHHG�IRU��HQHUJ\
LQGHSHQGHQFH���
�7RGD\
V�OHDVH�VDOH�ZLOO�KHOS�XV�PDNH�D�ZLVH�DGGLWLRQ�WR�RXU�QDWLRQ
V�HQHUJ\�VXSSO\���6DOD]DU�VDLG��
�7KH�UHVSRQVLEOH�HQHUJ\�GHYHORSPHQW�UHVXOWLQJ�IURP�WRGD\
V�VDOH�ZLOO�EH�D�SDUW�RI�RXU�QDWLRQ
V�FRPSUHKHQVLYH
HQHUJ\�SODQ��ZKLFK�ZLOO�LQFOXGH�D�UHQHZHG�HPSKDVLV�RQ�FRQVHUYDWLRQ�DQG�DQ�DJJUHVVLYH�HIIRUW�WR�GHYHORS�RXU
UHQHZDEOH�HQHUJ\�UHVRXUFHV��VR�ZH�FDQ�PRYH�RXU�QDWLRQ�WRZDUG�HQHUJ\�LQGHSHQGHQFH���
,Q�)HEUXDU\�������WKH�QHZ�DGPLQLVWUDWLRQ�VXEPLWWHG�D�EXGJHW�SURSRVDO�WKDW�UHVFLQGHG�ORQJ�VWDQGLQJ�WD[
EUHDNV�IRU�RLO�DQG�JDV�FRPSDQLHV�GULOOLQJ�LQ�WKH�FRXQWU\��&RYHULQJ�LQWDQJLEOH�GULOOLQJ�FRVWV��WKH�WD[�EUHDNV�DUH
H[SHFWHG�WR�QHW�WKH�86�7UHDVXU\�DQ�DGGLWLRQDO�������ELOOLRQ��
&ULWLFV�RI�WKH�SURSRVDO�FODLP�WKDW�VPDOOHU�LQGHSHQGHQW�RLO�DQG�JDV�FRPSDQLHV�DUH�WKRVH�WKDW�ZLOO�EH�KXUW�E\�WKH
FKDQJH��
$GGLQJ�LW�XS�
7KH�&HQWUDO�*20�2LO�DQG�*DV�/HDVH�6DOH�����LQ�1HZ�2UOHDQV�QHWWHG���������������LQ�KLJK�ELGV��DFFRUGLQJ
WR�D�VWDWHPHQW�IURP�WKH�86�'HSDUWPHQW�RI�WKH�,QWHULRU��&RQGXFWHG�E\�WKH�006��WKH�VDOH�DWWUDFWHG���
FRPSDQLHV��ZKLFK�VXEPLWWHG�����ELGV�RQ�����WUDFWV�RIIVKRUH�/RXLVLDQD��0LVVLVVLSSL�DQG�$ODEDPD��7KH�WRWDO�RI
DOO�ELGV�UHFHLYHG�ZDV���������������
,Q�FRQWUDVW��WKH�&HQWUDO�*20�/HDVH�6DOH�����KHOG�LQ�0DUFK������VDZ�KLJK�ELGV�RI�������������������WKH
KLJKHVW�DPRXQW�LQ�86�KLVWRU\��/DVW�\HDU��WKH�OHDVH�VDOH�UHFHLYHG�������ELGV�IURP����FRPSDQLHV�RQ�����EORFNV
LQ�WKH�VDPH�DUHD��
7KH�OHDVH�VDOH��LQ�WXUQ��QHWWHG�RQO\�����RI�WKH�ELGV�WKDW�ZHUH�UHFHLYHG�ODVW�\HDU�DQG������ELOOLRQ�OHVV�LQ�KLJK
ELGV��
:KLOH�WKLV�\HDU�VXSHU�PDMRU�6KHOO�RXW�ELG�WKH�ORW�ZLWK�QHDUO\������PP�LQ�KLJK�ELGV��ODVW�\HDU��+HVV�VWROH�WKH
VKRZ�ZLWK�WKH�KLJKHVW�GROODU�DPRXQW�RI�KLJK�ELGV�LQ�WKH�����OHDVH�VDOH�ZLWK�DOPRVW������PP��
6RXUFH��KWWS���ZZZ�ULJ]RQH�FRP�



�

)RULGD�VWRUHV�]HUR�QDWXUDO�JDV��\HW�FULWLFDOO\�GHSHQGV�RQ�LW
E\�'DYLG�%DWW�
�����������5XVVLD
V�UHFHQW�GHFLVLRQ�WR�KDOW�VKLSPHQWV�RI�QDWXUDO�JDV�WR�(XURSH�UHVXOWHG�LQ�PLOOLRQV�RI�SHRSOH
ORVLQJ�KHDW��OLJKW��DQG�HOHFWULFLW\��:KDW�WKH\�JDLQHG�LQ�UHWXUQ��WKRXJK��ZDV�D�EHWWHU�DSSUHFLDWLRQ�RI�KRZ
WHQXRXV�WKHLU�HQHUJ\�VHFXULW\�LV����DQG�D�UHQHZHG�FRPPLWPHQW�WR�DFWLRQ��
)ORULGLDQV�GRQ
W�KDYH�WR�ZRUU\�DERXW�5XVVLDQ�WHPSHU�WDQWUXPV�GHQ\LQJ�UHVLGHQWV�RI�RXU�VWDWH�WKH�HQHUJ\�ZH
QHHG�WR�OLYH��%XW�RWKHU��VLJQLILFDQW�FRQFHUQV�UHPDLQ�DERXW�WKH�VHFXULW\�DQG�FRQWLQXLQJ�UHOLDELOLW\�RI�RXU�VWDWH
V
HQHUJ\�VXSSOLHV��
%\�QRZ��PRVW�)ORULGLDQV�NQRZ�WKDW�RXU�VWDWH�LV�LQFUHDVLQJO\�GHSHQGHQW�RQ�QDWXUDO�JDV�IRU�LWV�HOHFWULFLW\����DQG
WKH�FLW\�RI�7DOODKDVVHH�DOPRVW�H[FOXVLYHO\�VR��,Q�WKH�ILUVW�QLQH�PRQWKV�RI�������)ORULGD�XVHG�����ELOOLRQ�FXELF
IHHW�RI�QDWXUDO�JDV�IRU�HOHFWULFLW\�FRPSDUHG�WR�����ELOOLRQ�FI�WKH�ILUVW�QLQH�PRQWKV�RI�������7KDW
V�PRUH�WKDQ
GRXEOH�LQ�MXVW�VHYHQ�\HDUV��
:LWK�PRUH�JDV�IXHOOHG�HOHFWULFLW\�SODQWV�FRPLQJ�RQOLQH�DQG�WKH�SODQQHG�FRQYHUVLRQ�RI�RLO�EXUQLQJ�SODQWV�WR�JDV�
WKLV�QXPEHU�LV�SURMHFWHG�WR�OHDS�DQRWKHU�����LQ�WKH�QH[W�VHYHQ�\HDUV��
:KHQ�LW�FRPHV�WR�QDWXUDO�JDV��)ORULGD�KDV�JRQH��DOO�LQ���$QG�LQ�PDQ\�ZD\V��WKDW
V�D�JRRG�WKLQJ��1DWXUDO�JDV�
DIWHU�DOO��LV�WKH�FOHDQHVW�IRVVLO�IXHO�DYDLODEOH�DQG�FDQ�HDVLO\�GLVSODFH�WKH�QHHG�WR�EXUQ�PRUH�SROOXWLQJ�DQG�PRUH
H[SHQVLYH�IXHO�RLO��%XW�DV�FRPSHWLWLYH�RQ�SULFH�DV�JDV�LV�QDWLRQDOO\��WKH�DYHUDJH�FRVW�)ORULGLDQV�SDLG�IRU�LW�LQ
�����ZDV�������D�XQLW����WKH�KLJKHVW�LQ�WKH�QDWLRQ��DQG�PRUH�WKDQ�����KLJKHU�WKDQ�WKH�QDWLRQDO�DYHUDJH
���������
7KH�IDFW�WKDW�)ORULGD�LPSRUWV�QHDUO\������RI�LWV�QDWXUDO�JDV�LVQ
W�KHOSLQJ�PDWWHUV��HLWKHU��$GG�WR�WKDW�WKH
FRQVWDQW�WKUHDW�RI�KXUULFDQHV�VKXWWLQJ�GRZQ�SURGXFWLRQ�DQG�GDPDJLQJ�WUDQVSRUWDWLRQ�SLSHOLQHV��DQG�QRW�RQO\
DUH�)ORULGLDQV�SD\LQJ�D�ORW�IRU�WKHLU�QDWXUDO�JDV��ZH
YH�DOVR�EHFRPH�LQFUHDVLQJO\�YXOQHUDEOH�WR�WKH�ULVN�RI
UXQQLQJ�RXW�RI�IXHO��7KDW
V�HVSHFLDOO\�WUXH�RQ�VXPPHU�GD\V��ZKHQ�WKH�SLSHOLQHV�DUH�IXOO�DQG�FDQQRW�PHHW�WKH
SHDN�GHPDQG��
2WKHU�VWDWHV�DUH�ZHOO�DZDUH�RI�WKLV�ULVN��DQG�KDYH�WDNHQ�VWHSVWR�UHPHG\�LW��&DOLIRUQLD��ZKLFK�XVHV�VOLJKWO\�PRUH
QDWXUDO�JDV�WKDQ�)ORULGD��VWRUHV�FORVH�WR����EQ�FI�RI�QDWXUDO�JDV�HDFK�\HDU�ZLWKLQ�WKH�VWDWH��7H[DV�VWRUHV
DOPRVW����EQ�FI��3HQQV\OYDQLD�PRUH�WKDQ������,OOLQRLV�RYHU������
,Q�WRWDO�����VWDWHV�VWRUH�QDWXUDO�JDV�ZLWKLQ�WKHLU�ERUGHUV��)ORULGD�VWRUHV�]HUR�DQG�\HW�RXU�VWDWH�LV�IDU�PRUH
GHSHQGHQW�RQ�QDWXUDO�JDV�IRU�HOHFWULFLW\�DQG�IDU�PRUH�YXOQHUDEOH�WR�SLSHOLQH�VKXWGRZQV�WKDQ�DQ\RQH�HOVH��
:KHQ�RXU�VWDWH
V�GHPDQG�IRU�QDWXUDO�JDV�ZDV�KDOI�ZKDW�LW�LV�WRGD\��WKH�ODFN�RI�VWRUDJH�FDSDFLW\�LQ�)ORULGD
ZDVQ
W�PXFK�RI�D�FRQFHUQ��%XW�WKRVH�GD\V�DUH�RYHU��DQG�RXU�SXEOLF�SROLF\�QHHGV�WR�FDWFK�XS�ZLWK�WKH�UHDOLW\�RI
RXU�FXUUHQW�HQHUJ\�UHTXLUHPHQWV��
6WRUDJH�FRPSOHPHQWV�WKH�H[LVWLQJ�SLSHOLQH�V\VWHP�DQG�DOORZV�XV�WR�PRUH�HIILFLHQWO\�XWLOL]H�WKH�XQXVHG
FDSDFLW\�ZH�DOUHDG\�SD\�IRU�E\�EULQJLQJ�LQ�PRUH�JDV�GXULQJ�WKH�ORZ�GHPDQG�VHDVRQV��VWRULQJ�LW�DQG�VHQGLQJ�LW
RXW�GXULQJ�SHDN�WLPHV����MXVW�OLNH�VWDWHV�DQG�FRXQWULHV�GR�DURXQG�WKH�ZRUOG��$GGLQJ�SLSHOLQH�FDSDFLW\�WKDW
ZRXOGEH�XQGHU�XWLOL]HG�IRU�\HDUV�ZKLOH�ZDLWLQJ�IRU�GHPDQG�WR�JURZ�LV�IDU�PRUH�H[SHQVLYH�WKDQ�XWLOL]LQJ�VWRUDJH
IDFLOLWLHV�WR�PHHW�LQFUHPHQWDO�SHDN�GD\�GHPDQG��,Q�VWDWH�VWRUDJH�LV�D�PRUH�HIILFLHQW�DQVZHU��
)ORULGD
V�QDWXUDO�JDV�XVHUV�SDLG�DSSUR[LPDWHO\�������PP�IRU�QHZ�SLSHOLQH�FDSDFLW\�LQ�������DQG�WKDW�QXPEHU
LV�SURMHFWHG�WR�JURZ�WR�RYHU�������EQ�E\�������%XW�DSSUR[LPDWHO\�������RU�PRUH�WKDQ�������PP��RI�WKLV
SLSHOLQH�FDSDFLW\�ZLOO�JR�XQXVHG��,Q�VWDWH�VWRUDJH�DOORZV�XWLOLWLHV�WR�XVH�FDSDFLW\�WKDW�LV�ZDVWHG�WRGD\��6LQFH
XWLOLW\�UDWHSD\HUV�SD\�IRU�������RI�SLSHOLQH�FRVWV�UHJDUGOHVV�RI�KRZ�PXFK�JDV�LV�WUDQVSRUWHG��ZH�PXVW�EHWWHU
XWLOL]H�RXU�LQYHVWPHQW�LQ�WKHVH�H[LVWLQJ�SLSHOLQHV��
6WRUDJH�DOORZV�RXU�XWLOLWLHV�WR�SXUFKDVH�JDV�ZKHQ�SULFHV�DUH�ORZ��VWRUH�LW�DQG�XVH�LW�ZKHQ�SULFHV�DUH�KLJK���
VRPHWKLQJ�WKDW�FDQ
W�EH�GRQH�ZLWK�SLSHOLQH�FDSDFLW\��$QG�LI�ZH�VWRUH�PRUH�JDV��ZH�PLJKW�QRW�KDYH�WR�SD\�WKH
KLJKHVW�QDWXUDO�JDV�SULFHV�LQ�WKH�QDWLRQ��
+DYLQJ�QDWXUDO�JDV�RQ�KDQG�DQG�DW�WKH�UHDG\�ZLWKLQ�RXU�VWDWH�LV�HVVHQWLDO�WR�HQVXULQJ�ERWK�WKH�VHFXULW\�DQG
HIILFLHQF\�RI�RXU�HQHUJ\�QHWZRUN��



�
,W
V�FULWLFDO�WKDW�ZH�WDNH�VWHSV�QRZ�WR�PDNH�FHUWDLQ�RXU�VWDWH
V�SXEOLF�HQHUJ\�SROLF\�UHIOHFWV�WKLV�QHZ�UHDOLW\��
'DYLG�%DWW�LV�'LUHFWRU�RI�&RQVXPHU�(QHUJ\�$OOLDQFH�RI�)ORULGD��IRUPHU�&(2�RI�WKH�)ORULGD�3KRVSKDWH�&RXQFLO�
D�IRUPHU�PHPEHU�RI�WKH�*RYHUQRU
V�&RXQFLO�IRU�D�6XVWDLQDEOH�)ORULGD�DQG�SDVW�FKDLUPDQ�RI�WKH�(FRQRPLF�FOXE
RI�)ORULGD��(�PDLO�KLP�DW�GOEDWW#FRPFDVW�QHW��
6RXUFH��KWWS���ZZZ�WDOODKDVVHH�FRP�

86�UHILQHULHV�WR�FRQWLQXH�UXQQLQJ�DW�UHGXFHG�XWLOL]DWLRQ�UDWHV�IRU�\HDUV
���������86�UHILQHULHV�ZLOO�FRQWLQXH�WR�UXQ�DW�FXUUHQW�UHGXFHG�XWLOL]DWLRQ�UDWHV�LQ�WKH�QH[W�IHZ�\HDUV�GXH�WR
VORZLQJ�GHPDQG�IRU�IXHO��D�&RQRFR3KLOOLSV�H[HFXWLYH�VDLG���³8WLOL]DWLRQ�UDWHV�KDYH�FRPH�RII�IURP�WKHLU�KLJKV�RI
WKH�ODVW�IHZ�\HDUV����ZH�H[SHFW�WKLV�WUHQG�WR�FRQWLQXH�IRU�WKH�QH[W�IHZ�\HDUV���-DPHV�/��*DOORJO\��&RQRFR�
3KLOOLSV�H[HFXWLYH�YLFH�SUHVLGHQW�RI�UHILQLQJ��PDUNHWLQJ��DQG�WUDQVSRUWDWLRQ��VDLG�LQ�D�SUHVHQWDWLRQ�WR�PDUNHW
DQDO\VWV��
:LWK�86�GHPDQG�IRU�JDVROLQH�ZDQLQJ�XQGHU�WKH�ZHLJKW�RI�KLJK�SULFHV�DQG�D�VORZLQJ�HFRQRP\��JDVROLQH
VXSSO\�LQ�WKH�PDUNHW�ZLOO�FRQWLQXH�WR�EH�SOHQWLIXO��*DOORJO\�VDLG��5HILQHULHV�KDG�EHHQ�RSHUDWLQJ�DW�DQ�DYHUDJH
DERYH�����RI�FDSDFLW\��EXW�WKLV�\HDU�UHILQHULHV�KDYH�EHHQ�RSHUDWLQJ�DW�PXFK�ORZHU�FDSDFLWLHV�QHDUHU�WR�DQ
DYHUDJH�RI������DFFRUGLQJ�WR�*DOORJO\��
+LVWRULFDOO\��XWLOL]DWLRQ�UDWHV�SHDN�GXULQJ�WKH�86�VXPPHU�GULYLQJ�VHDVRQ�WR�PHHW�GHPDQG��EXW�WKLV�\HDU�
UHILQHULHV�IDLOHG�WR�UDPS�XS�SURGXFWLRQ�GXH�WR�SRRU�SURILW�PDUJLQV�DQG�ZHDN�GHPDQG��
8WLOL]DWLRQ�UDWHV�PD\�VLQN�HYHQ�ORZHU�ODWHU�WKLV�\HDU�DV�86�UHILQHUV�EULQJ�PRUH�XQLWV�GRZQ�IRU�PDLQWHQDQFH
GXULQJ�WKH�IDOO�PDLQWHQDQFH�VHDVRQ�WR�PLQLPL]H�ORVVHV�IURP�ZHDN�UHILQHU\�PDUJLQV��DFFRUGLQJ�WR�PDUNHW
DQDO\VWV��
6RXUFH��KWWS���ZZZ�UHXWHUV�FRP�

86�RLO�FRPSDQLHV�DUH�ILQGLQJ�PRUH�RLO�LQ�ROG�ILHOGV
E\�*UHJ�)ODNXV�
�����������7KH�SULFH�RI�RLO�KDV�GURSSHG�DURXQG������LQ�UHFHQW�ZHHNV��EXW�UHPDLQV�PRUH�WKDQ�GRXEOH�ZKDW�LW
ZDV�MXVW�D�FRXSOH�RI�\HDUV�DJR��7KH�KLJK�SULFH�KDV�JLYHQ�RLO�FRPSDQLHV�WKH�LQFHQWLYH�WR�UHYLVLW�ROG�ILHOGV�ORQJ
DJR�DEDQGRQHG�DV�XQSURILWDEOH��1HZ�WHFKQRORJ\�KDV�PDGH�LW�SRVVLEOH�WR�H[WUDFW�PRUH�RLO�IURP�WKHVH�ROG
ILHOGV��
,Q�D�UHPRWH�FRZ�SDVWXUH�QHDU�WKH�VPDOO�WRZQ�RI�'HZ��7H[DV��ZRUNHUV�DUH�RSHUDWLQJ�DURXQG�WKH�FORFN�WR
H[WUDFW�RLO�IURP�D�ILHOG�WKDW�ZDV�FRQVLGHUHG�GHSOHWHG�D�IHZ�GHFDGHV�DJR��1RZ��ZLWK�KLJK�RLO�SULFHV�DV�DQ
LQFHQWLYH��FRPSDQLHV�FDQ�XVH�QHZ�WHFKQLTXHV�DQG�HTXLSPHQW�WR�H[WUDFW�VWLOO�PRUH�SHWUROHXP�IURP�GHSRVLWV
WKRXVDQGV�RI�PHWHUV�EHORZ�WKH�VXUIDFH��
,Q�WKH�6FKRRO�RI�*HR�6FLHQFHV�DW�WKH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��IRUPHU�GLUHFWRU�RI�WKH�86�*HRORJLFDO
6XUYH\��&KDUOHV�*URDW��VHHV�JUHDW�RSSRUWXQLW\�IRU�GRPHVWLF�RLO�FRPSDQLHV�LQ�WKHVH�ROG�ILHOGV����7KH�ROG�ILHOGV
ZKHUH�SHRSOH�ZHUH�FRPIRUWDEOH�ZLWK����RU������UHFRYHU\��QRZ�WKH\�JR�EDFN�LQ�ZLWK�QHZ�WHFKQRORJLHV�DQG�JHW
DQ�H[WUD����RU������RXW�DQG�H[SDQG�WKH�GLPHQVLRQV�RI�WKH�ILHOG���KH�VDLG���7KH�GULYH�IRU�VXFFHVVIXO
EXVLQHVVHV�ZLOO�OHDG�SHRSOH�LQWR�WKHVH�ILHOGV�DV�ORQJ�DV�WKH\�FDQ�PDNH�PRQH\�GRLQJ�LW�DQG�WKDW�KDV�QRW�VKRZQ
DQ\�VLJQ�RI�DEDWLQJ���
2QH�RI�WKH�PHQ�SXWWLQJ�WRJHWKHU�GHDOV�WR�UH�HQWHU�ROG�ILHOGV�LV�-LP�%DOGDXI�RI�$XVWLQ�EDVHG�$SH[�5HVRXUFHV��
�7H[DV�KDV�D�ULFK�WUDGLWLRQ�RI�ORRNLQJ�IRU�7H[DV�WHD��EODFN�JROG���KH�VDLG��%DOGDXI�VD\V�PDQ\�SDUWV�RI�WKH�ORQH
VWDU�VWDWH�ZHUH�FRYHUHG�ZLWK�RLO�GHUULFNV����\HDUV�DJR�ZKHQ�LW�ZDV�UHODWLYHO\�HDV\�WR�GULOO�GRZQ��WDS�D�UHVHUYRLU
RI�RLO�WUDSSHG�LQ�VXEWHUUDQHDQ�URFN�DQG�SXPS�LW�RXW��%XW�KH�VD\V�WKH�HDV\�RLO�LV�ORQJ�JRQH�DQG�JHWWLQJ�PRUH
RXW�LV�GLIILFXOW�DQG�H[SHQVLYH��
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2QH�SUREOHP��%DOGDXI�VD\V��LV�WKDW�RLO�WHQGV�WR�EH�LQ�YHUWLFDO�IUDFWXUHV�LQ�WKH�URFN�WKDW�DUH�GLIILFXOW�WR�KLW�ZLWK�D
GULOO���³I�\RX�DUH�WU\LQJ�WR�GULOO�D�YHUWLFDO�ZHOO�ERUH��D�YHUWLFDO�ZHOO�ERUH�WU\LQJ�WR�KLW�D�YHUWLFDO�IUDFWXUH��WKH�RGGV
DUH�QRW�LQ�\RXU�IDYRXU���KH�VDLG���2GGV�DUH�\RX�DUH�JRLQJ�WR�KLW�WR�RQH�VLGH�RU�WKH�RWKHU���
%XW�%DOGDXI�VD\V�QHZ�KRUL]RQWDO�GULOOLQJ�WHFKQLTXHV�PDNH�WKHVH�GHSRVLWV�DFFHVVLEOH���,QVWHDG�RI�JRLQJ�GRZQ
DQG�KDYLQJ�WR�KLW�RQH�RI�WKHVH�YHUWLFDO�IUDFWXUHV��ZKDW�ZH�FDQ�GR�LV�JR�GRZQ�YHUWLFDOO\�DQG�WKHQ�VWDUW�WR�EXLOG�D
FXUYH�DQG�WKHQ�NLFN�RXW�DQG�JR�VLGHZD\V�DQG�LQWHUVHFW�IRXU��ILYH�RU�VL[�RI�WKHVH�IUDFWXUHV���VDLG�%DOGDXI��
7KH�8QLWHG�6WDWHV�SURGXFHV�PRUH�WKDQ���PP�EDUUHOV�RI�RLO�D�GD\�IURP�LWV�GRPHVWLF�ZHOOV��EXW�WKH�FRXQWU\�XVHV
PRUH�WKDQ����PLOOLRQ�EDUUHOV�SHU�GD\��LPSRUWLQJ�RLO�IURP�RWKHU�FRXQWULHV�WR�EUHDFK�WKH�JDS��,Q�VSLWH�RI
GHFDGHV�ORQJ�HIIRUWV�WR�GHYHORS�DOWHUQDWLYH�HQHUJLHV��&KDUOHV�*URDW�VD\V�SHRSOH�DUH�OLNHO\�WR�FRQWLQXH
QHHGLQJ�RLO�DQG�QDWXUDO�JDV�IRU�PDQ\�GHFDGHV�WR�FRPH����7KH�GHPDQG�JURZWK�IRU�WUDGLWLRQDO�IXHOV�
WUDQVSRUWDWLRQ�IXHOV�LQ�SDUWLFXODU��LV�VXEVWDQWLDO�LQ�WKH�8QLWHG�6WDWHV�DQG�JOREDOO\�DV�ZHOO���KH�VDLG���6R�WKH
GHPDQG�IRU�WUDGLWLRQDO�K\GURFDUERQV�LV�JRLQJ�WR�JURZ��QRW�VKULQN��(YHQ�LI�ZH�PRYH�PRUH�DQG�PRUH�LQWR
DOWHUQDWLYHV��ZH�VWLOO�DUH�JRLQJ�WR�QHHG�WRILQG�PRUH�RLO�DQG�JDV��WUDQVSRUW�LW�DQG�PDUNHW�LW�GHVSLWH�DOO�WKH�JRRG
WKLQJV�WKDW�PLJKW�KDSSHQ�ZLWK�DOWHUQDWLYHV�DQG�FRQVHUYDWLRQ���
%XW�HYHQ�D�7H[DV�RLO�PDQ�OLNH�-LP�%DOGDXI�UHFRJQL]HV�WKDW�WKH�FRXQWU\�FDQQRW�FRQWLQXH�WR�FRQVXPH�RLO�WKH
ZD\�LW�GRHV�QRZ�IRU�PXFK�ORQJHU��7KDW
V�ZK\�KH�GULYHV�D�VPDOO�K\EULG�FDU����7UDGLWLRQDOO\��D�7H[DV�RLO�PDQ
GULYHV�D�&DGLOODF��ULJKW"��%XW�,�WKLQN�\RX�ZLOO�ILQG�WKDW�PRUH�DQG�PRUH�RI�XV�DUH�JLYLQJ�XS�WKH�&DGLOODF�WR�GULYH�D
PRUH�HIILFLHQW�YHKLFOH���KH�VDLG��
%DOGDXI�LV�DOVR�FR�IRXQGHU�RI�WKH�$VVRFLDWLRQ�IRU�WKH�6WXG\�RI�3HDN�2LO��86$��7KH�WKHRU\�EHKLQG�SHDN�RLO�LV
WKDW�ZRUOG�RLO�SURGXFWLRQ�LV�FORVH�WR�SHDNLQJ��DV�GRPHVWLF�86�SURGXFWLRQ�GLG�LQ�������
6FHSWLFV�EHOLHYH�WKHUH�LV�VWLOO�PXFK�RLO�OHIW�WR�EH�GLVFRYHUHG�DQG�GHYHORSHG�DURXQG�WKH�ZRUOG��EXW�HYHQ�WKH\
DJUHH�WKDW�JHWWLQJ�WKDW�RLO�LV�JRLQJ�WR�EH�PXFK�PRUH�H[SHQVLYH��,I�WKH�SHDN�WKHRU\�SURYHV�WUXH��WKH�LQWHUVHFWLRQ
EHWZHHQ�ULVLQJ�ZRUOGZLGH�GHPDQG�DQG�D�GHFOLQH�LQ�ZRUOG�SURGXFWLRQ�ZRXOG�OLNHO\�GULYH�SULFHV�PXFK�KLJKHU�
JLYLQJ�GULOOHUV�HYHQ�PRUH�LQFHQWLYH�WR�JR�DIWHU�HYHU\�ODVW�GURS�RI�RLO�WKH\�FDQ�ILQG�LQ�ROG�ILHOGV�DV�ZHOO�DV�QHZ
RQHV��
6RXUFH��KWWS���ZZZ�YRDQHZV�FRP�

7KH�VFLHQFH�RI�RLO�ULJV��6XUYLYLQJ�*XOI�VWRUPV
E\�.ULV�$[WPDQ�
�����������-XVW�D�GD\�EHIRUH�KXUULFDQH�(PLO\�SRXQGHG�LQWR�WKH�0H[LFDQ�FRDVWOLQH��%3
V�UHFRYHU\�WHDP
ILQLVKHG�ULJKWLQJ�7KXQGHU�+RUVH��WKH�ZRUOG
V�QHZHVW�DQG�ELJJHVW�RLO�DQG�JDV�SODWIRUP��ORFDWHG�����PLOHV
VRXWKHDVW�RI�1HZ�2UOHDQV�LQ�WKH�*XOI�RI�0H[LFR���,W�KDG�SDUWLDOO\�FROODSVHG�GXULQJ�KXUULFDQH�'HQQLV����MXVW�IRXU
PRQWKV�DIWHU�86�,QWHULRU�6HFUHWDU\�*DOH�1RUWRQ�GHFODUHG�LQ�D�GHGLFDWLRQ�FHUHPRQ\�WKDW�LW�ZDV�DQ��DQFKRU�RI
HQHUJ\�VWDELOLW\���GHVLJQHG�WR��ZLWKVWDQG�WKH�ZRUVW�WKDW�ZLQGV�DQG�ZDYHV�ZLOO�WKURZ�DJDLQVW�LW���
7KH�WLSSLQJ�RI�7KXQGHU�+RUVH��ZHLJKLQJ�PRUH�WKDQ��������WRQV�DQG�FDSDEOH�RI�GULOOLQJ�LQ�ZDWHUV�XS�WR������
IHHW�GHHS��SRLQWV�XS�MXVW�KRZ�YXOQHUDEOH�WKH�LQGXVWU\�LV�WR�SRZHUIXO�VWRUPV����HYHQ�ZLWK�WKH�PRVW�DGYDQFHG
WHFKQRORJ\���%XW�VR�IDU�WKLV�VHDVRQ��RIIVKRUH�RLO�SURGXFWLRQ�KDV�FRQWLQXHG�UHODWLYHO\�XQDIIHFWHG��7KDW
V�LQ�SDUW
EHFDXVH�WKH�VWRUPV�KDYH�QRW�EHHQ�DV�GDPDJLQJ�DV�LQ�SDVW�\HDUV��%XW�LW�DOVR�KDV�PXFK�WR�GR�ZLWK�OHVVRQV
OHDUQHG�IURP�ODVW�\HDU
V�KXUULFDQH�,YDQ��ZKLFKWRUH�WKURXJK�WKH�*XOI�GDPDJLQJ�PRUH�WKDQ����GULOOLQJ�SODWIRUPV
DQG�VKXWWLQJ�GRZQ������RI�RLO�SURGXFWLRQ�DW�LWV�SHDN��
%LJ�ULVN�LQGXVWU\�
7KDW�VWRUP�LV�XQOLNHO\�WR�EH�UHSHDWHG��H[SHUWV�VD\��EXW�LW�XVHIXOO\�UHYHDOHG�WKH�VWUHQJWKV�DQG�ZHDNQHVVHV�RI
WKH�JURZLQJ�86�RIIVKRUH�LQGXVWU\��FXUUHQWO\�DFFRXQWLQJ�IRU�D�TXDUWHU�RI�86�HQHUJ\�SURGXFWLRQ��$QG�VLQFH�WKDW
6HSWHPEHU�VWRUP��SHUKDSV�WKH�ELJJHVW�WR�ZUHDN�KDYRF�RQ�LQIUDVWUXFWXUH�LQ�WKH�*XOI��RLO�FRPSDQLHV�KDYH�EHHQ
ZRUNLQJ�RYHUWLPH�WR�PDNH�VXUH�WKHLU�VWUXFWXUHV�FDQ�VXUYLYH�HYHQ�WKH�PRVW�VHYHUH�VWRUP���,W
V�DQ�HVSHFLDOO\
LPSRUWDQW�LVVXH�VLQFH�WKH�*XOI�LV�LQ�D�F\FOH�RI�KLJKHU�VWRUP�DFWLYLW\�WKDW�EHJDQ�D�GHFDGH�DJR�DQG�FRXOG
FRQWLQXH�IRU�\HDUV��DFFRUGLQJ�WR�WKH�1DWLRQDO�2FHDQLF�DQG�$WPRVSKHULF�$GPLQLVWUDWLRQ��7KH�PRVW�UHFHQW



�
KXUULFDQH�WR�WKUHDWHQ�WKH�*XOI�RLO�LQGXVWU\�ZDV�(PLO\��%HIRUH�ODQGIDOO��PRUH�WKDQ��������RIIVKRUH�ZRUNHUV�RQ
����86�RLO�ULJV�DQG�SODWIRUPV�ZHUH�HYDFXDWHG��
&XUUHQWO\��WKH�QXPEHU�RI�86�VWUXFWXUHV�LQ�WKH�*XOI�LV�URXJKO\��������ZLWK�����PDQQHG�SODWIRUPV��$QG�WKRVH
QXPEHUV�DUH�RQO\�H[SHFWHG�WR�JURZ��VD\V�&DU\O�)DJRW��D�VSRNHVZRPDQ�IRU�WKH�IHGHUDO�0LQHUDOV�0DQDJHPHQW
6HUYLFH��006���ZKLFK�UHJXODWHV�WKH�RLO�LQGXVWU\�LQ�IHGHUDO�ZDWHUV��
�+LVWRU\�VKRZV�XV�SURJUHVVLQJ�IXUWKHU�DQG�IXUWKHU�RIIVKRUH�DV�WHFKQRORJ\�LPSURYHV���VKH�VD\V��006�ILJXUHV
VKRZ�WKDW����H[SORUDWRU\�ZHOOV�ZHUH�FRPSOHWHG�LQ�WKH�GHHS�ZDWHU�*XOI�ODVW�\HDU��XS�IURP����LQ�������
7KHUH�DUH�PDQ\�UHDVRQV�EHKLQG�WKLV�ERRP�LQ�RIIVKRUH�RLO�SURGXFWLRQ��VD\V�-RKQ�)HOP\��FKLHI�HFRQRPLVW�DW�WKH
$PHULFDQ�3HWUROHXP�,QVWLWXWH�LQ�:DVKLQJWRQ��
�:H
YH�GULOOHG�D�ORW�RI�KROHV�LQ�WKH�UHVW�RI�WKH�FRQWLQHQWDO�86��7KDW��FRXSOHG�ZLWK�UHDO�OLPLWDWLRQV�WR�RQVKRUH
DUHDV�DQG�WKH�GHYHORSPHQW�RI�LQFUHGLEOH�GHHS�ZDWHU�WHFKQRORJ\�LV�PDNLQJ�WKH�*XOI�D�WUHPHQGRXV�RSSRUWXQLW\
ULJKW�QRZ���KH�VD\V��+LV�RUJDQL]DWLRQ�ZLOO�EH�FR�VSRQVRULQJ�WKH�2IIVKRUH�+XUULFDQH�5HDGLQHVV�DQG�5HFRYHU\
&RQIHUHQFH�LQ�+RXVWRQ��7KH�FRQIHUHQFH�ZLOO�EULQJ�WRJHWKHU�LQGXVWU\��DFDGHPLF��DQG�UHJXODWRU\�H[SHUWV�WR
GLVFXVV�OHVVRQV�OHDUQHG�IURP�KXUULFDQH�,YDQ��
:KDW�KXUULFDQH�,YDQ�UHYHDOHG�
,Q�0D\��WKH�006�FRPPLVVLRQHG�VL[�VWXGLHV�RQ�HYHU\WKLQJ�IURP�,YDQ
V�LPSDFW�RQ�SODWIRUPV�DQG�ULJV�WR�LWV
HIIHFW�RQ�XQGHUZDWHU�SLSHOLQHV��5LFN�0HUFLHU�KDV�EHHQ�RYHUVHHLQJ�WKH�2IIVKRUH�7HFKQRORJ\�5HVHDUFK
&HQWUH¶¶V�ZRUN�DW�7H[DV�$	0�8QLYHUVLW\�LQ�&ROOHJH�6WDWLRQ��7KH\�KDYH�EHHQ�FRPPLVVLRQHG�WR�VWXG\�ULJ
IDVWHQLQJ�RQ�RIIVKRUH�SODWIRUPV��DQG�WKHLU�LQLWLDO�ILQGLQJV�VKRZ�D�QHHG�IRU�EHWWHU�PRRULQJV��
'XULQJ�,YDQ��IRU�LQVWDQFH��GULOOLQJ�XQLWV�ZHUH�KDXOHG�RQWR�SODWIRUPV�DQG�GLG�TXLWH�D�ELW�RI�GDPDJH�GXULQJ�WKH
VWRUP�EHFDXVH�WKH\�ZHUH�QRW�SURSHUO\�VHFXUHG��7KDW�SDUWLFXODU�SUREOHP�KDV�VLQFH�EHHQ�DGGUHVVHG��,Q
DGGLWLRQ��DOO�ULJV�DQG�SODWIRUPV�PXVW�QRZ�EH�HTXLSSHG�ZLWK�D�*36�GHYLFH�VLQFH�VHYHUDO�ULJV�ZHQW�PLVVLQJ�IRU�D
GD\�RU�WZR�DIWHU�,YDQ��
%XW�WKH�PRVW�ODVWLQJ�GDPDJH�ZDV�GRQH�WR�KXQGUHGV�RI�SLSHOLQHV�EURXJKW�GRZQ�E\�PXGVOLGHV�GXULQJ�KXUULFDQH
,YDQ��:KLOH�QRW�PXFK�FDQ�EH�GRQH�WR�SUHYHQW�PXGVOLGHV��PRUH�FDQ�EH�GRQH�WR�VSHHG�XS�UHSDLUV��UHVHDUFK�LV���
VKRZLQJ���6WLOO��'U�0HUFLHU�ZDV�SOHDVHG�ZLWK�KRZ�ZHOO�SODWIRUPV�SHUIRUPHG�GXULQJ�KXUULFDQH�,YDQ����7KH�GHHS�
ZDWHU�WHFKQRORJ\�ZDV�GHVLJQHG�WR�ZLWKVWDQG�����\HDU�FRQGLWLRQV�DQG��DW�WLPHV��ZH�VDZ�������\HDU�FRQGLWLRQV
RXW�WKHUH���KH�VDLG���7KDW
V�D�SUHWW\�VWURQJ�YDOLGDWLRQ�RI�RXU�WHFKQRORJ\���
)ORDWLQJ�PDPPRWKV�
,QGHHG��WKH�LQGXVWU\�KDV�EHHQ�RSHUDWLQJ�LQ�WKH�*XOI�VLQFH������DQG�KDV�SOHQW\�RI�H[SHULHQFH�KDQGOLQJ�VXFK
VWRUPV����WKRXJK�H[SHUWV�DJUHH�WKDW�WHFKQRORJ\�KDV�LPSURYHG�GUDPDWLFDOO\�LQ�UHFHQW�\HDUV���7DNH�7KXQGHU
+RUVH��IRU�LQVWDQFH��WKH�����EQ�VHPL�VXEPHUVLEOH�SODWIRUP�����PLOHV�VRXWKHDVW�RI�1HZ�2UOHDQV��,W�LV�DERXW���
��ODUJHU�WKDQ�WKH�QH[W�ODUJHVW�VXFK�ULJ�LQ�WKH�ZRUOG�DQG�LQFOXGHV�PRUH�WKDQ�����WHFKQLFDO�ILUVWV�WKDW�ZLOO�HQDEOH
LW�WR�SURFHVV���������EDUUHOV�RI�RLO�DQG���������PP�FI�RI�QDWXUDO�JDV�SHU�GD\����HQRXJK�WR�VXSSO\�����PP
$PHULFDQ�KRPHV�ZLWK�HQHUJ\��
,W�LV�RQH�RI�RQO\����IORDWLQJ�SODWIRUPV�LQ�WKH�ZRUOG�DQG�VWD\V�XSULJKW�WKURXJK�D�FRPSOH[�V\VWHP�RI�EDOODVW�WDQNV
WKDW�SXPS�ZDWHU�EDFN�DQG�IRUWK��,W�LV�KHOG�LQ�SRVLWLRQ�E\����PRRULQJ�OLQHV�DQFKRUHG�WR�WKH�VHD�IORRU��$QG�ZKLOH
LW�ZDV�WLSSLQJ������DIWHU�KXUULFDQH�'HQQLV��006�ILQGLQJV�KDYH�VKRZQ�WKDW�ULJV�EXLOW�EHIRUH������ZLWK�ORZHU
GHFNV�DQG�ZHDNHU�MRLQWV�DUH�PRUH�VXVFHSWLEOH�WR�SRZHUIXO�VWRUPV��
'XULQJ�KXUULFDQH�$QGUHZ�LQ�������IRU�LQVWDQFH�����PRVWO\�ROGHU�RLO�VWUXFWXUHV�ZHUH�IHOOHG�DV�RSSRVHG�WR�WKH
VHYHQ�VWUXFWXUHV�GXULQJ�KXUULFDQH�,YDQ��
%XW�ZKLOH�PXFK�LV�EHLQJ�OHDUQHG�DERXW�KRZ�WR�NHHS�VWUXFWXUHV�VRXQG�LQ�VWRUPV��VRPH�VD\�LW�LV�VLPSO\�SDUW�RI
WKH�KLJK�ULVN�EXVLQHVV��
�,W
V�D�KRVWLOH�HQYLURQPHQW�DQG�KXUULFDQHV�DUH�MXVW�RQH�RI�WKH�WKLQJV�WKH�LQGXVWU\�KDV�WR�OLYH�ZLWK���VD\V�0DUN
%D[WHU��GLUHFWRU�RI�WKH�0DJXLUH�(QHUJ\�,QVWLWXWH�DW�6RXWKHUQ�0HWKRGLVW�8QLYHUVLW\�LQ�'DOODV��
6RXUFH��7KH�&KULVWLDQ�6FLHQFH�0RQLWRU�



�

86�KDV�XS�WR������PRUH�QDWXUDO�JDV�WKDQ�RQFH�WKRXJKW
���������86�QDWXUDO�JDV�UHVHUYHV�DUH�IDU�PRUH�SOHQWLIXO�WKDQ�SUHYLRXVO\�HVWLPDWHG��VD\V�DQ�LQGXVWU\�VWXG\����D
GLVFRYHU\�WKDW�KHUDOGV�D�SRWHQWLDO�UHPHG\�WR�WKH�HQHUJ\�FULVLV���7KH�UHSRUW�VD\V�WKH�86�KDV�XS�WR�����PRUH
QDWXUDO�JDV�UHVHUYHV�WKDQ�HDUOLHU�SURMHFWLRQV�EHFDXVH�RI�KLJKHU�WKDQ�H[SHFWHG�\LHOGV�IURP����VKDOH
IRUPDWLRQV�LQ����VWDWHV��7KH�LQGXVWU\�VD\V�WKH�ILQGLQJV�VKRXOG�SURG�SROLF\PDNHUV�WR�SURYLGH�LQFHQWLYHV�WR
ZHDQ�WKH�QDWLRQ�IURP����SHU�JDOORQ�JDVROLQH�DQG�PRYH�WR�FRPSUHVVHG�QDWXUDO�JDV�DV�D�VWDQGDUG�IXHO�LQ�PDQ\
FDUV�DQG�WUXFNV��
�(YHU\RQH�NQRZV�QDWXUDO�JDV�LV�FOHDQ�DQG�PDGH�LQ�$PHULFD���VD\V�$XEUH\�0F/HQGRQ��FKDLUPDQ�DQG�&(2�RI
&KHVDSHDNH�(QHUJ\��WKH�ODUJHVW�QDWXUDO�JDV�SURGXFHU���7KH�RQO\�TXHVWLRQ�ZDV�LV�WKHUH�HQRXJK�WR�JR�DURXQG
WR�UXQ�FDUV�DQG�WUXFNV��7KLV�SURYHV�WKDW�WKHUH
V�SOHQW\�RI�QDWXUDO�JDV���
7KH�86�KDV�HQRXJK�QDWXUDO�JDV�UHVRXUFHV�WR�ODVW�XS�WR�����\HDUV��RU�������WULOOLRQ�FI��VD\V�WKH�VWXG\�E\
1DYLJDQW�&RQVXOWLQJ�IRU�WKH�$PHULFDQ�&OHDQ�6NLHV�)RXQGDWLRQ��7KDW�JURXS�LV�ODUJHO\�IXQGHG�E\�QDWXUDO�JDV
FRPSDQLHV��7KH�3RWHQWLDO�*DV�&RPPLWWHH��DQ�LQGHSHQGHQW�UHVHDUFK�JURXS��HVWLPDWHG�LQ������WKH�86�KDV
������WULOOLRQ�FI�RI�JDV��DQ����\HDU�VXSSO\��
7KH�LQFUHDVH�VWHPV�IURP�JUHDWHU�SURGXFWLRQ�LQ�WKH�0DUFHOOXV�6KDOH�LQ�WKH�$SSDODFKLDQV�DQG�WKH�+D\QHVYLOOH
6KDOH�LQ�/RXLVLDQD�DQG�7H[DV��VD\V�.HQQHWK�0HGORFN��DQ�HFRQRPLFV�SURIHVVRU�DW�5LFH�8QLYHUVLW\�ZKR
ZRUNHG�RQ�WKH�1DYLJDQW�VWXG\��,Q�UHFHQW�\HDUV�QHZ�GULOOLQJ�WHFKQLTXHV�KDYH�DOORZHG�FRPSDQLHV�WR�H[WUDFW�JDV
GHHSO\�HPEHGGHG�LQ�IRUPDWLRQV�RI�VKDOH�URFN��7KH�QHZ�VWXG\�LV�EDVHG�RQ�HVWLPDWHV�E\�1DYLJDQW��VWDWH
UHFRUGV�DQG�D�VXUYH\�RI�PRUH�WKDQ����ODUJH�QDWXUDO�JDV�SURGXFHUV��
-RKQ�&XUWLV��WKH�FRPPLWWHH
V�H[HFXWLYH�GLUHFWRU��ZRXOG�QRW�FRPPHQW�RQ�WKH�QHZ�HVWLPDWHV��%XW�KH�TXHVWLRQHG
WKH�QHZ�UHSRUW
V�UHOLDQFH�RQ�KLV�JURXS
V�VWXG\��ZKLFK�GLG�QRW�HVWLPDWH�VKDOH�UHVHUYHV��WR�UHDFK�LWV�KLJKHU
SURMHFWLRQV��
0HGORFN�VD\V�DFWXDO�UHVRXUFHV�DUH�OLNHO\�OHVV�WKDQ�WKH�����\HDU�VXSSO\�HVWLPDWHG�E\�LQGXVWU\�EXW�PXFK�PRUH
WKDQ�WKH�FXUUHQW����\HDU�SURMHFWLRQ��
2LO�W\FRRQ�7��%RRQH�3LFNHQV�UHFHQWO\�XQYHLOHG�D�SODQ�WR�UHSODFH�����RI�QDWXUDO�JDV�ILUHG�SRZHU�SODQWV�ZLWK
ZLQG�HQHUJ\�DQG�GLYHUW�WKDW�JDV�WR�FDUV��%XW�0F&OHQGRQ�VD\V�JDV�LV�VR�DEXQGDQW�WKHUH
V�QR�QHHG�WR�FKDQQHO�LW
IURP�SRZHU�SODQWV��<HW�WR�MXPS�VWDUW�WKH�LQGXVWU\��KH�VD\V��:DVKLQJWRQ�PXVW�SURYLGH�LQFHQWLYHV�WR
DXWRPDNHUV��VHUYLFH�VWDWLRQV�DQG�FRQVXPHUV��
6RXUFH��KWWS���ZZZ�XVDWRGD\�FRP�

2IIVKRUH�GULOOLQJ�LV�QRW�WKH�DQVZHU�IRU�$PHULFD
E\�0DUJHH�(QVLJQ��8QLYHUVLW\�RI�WKH�3DFLILF
V�6FKRRO�RI�,QWHUQDWLRQDO�6WXGLHV�
�����������6WRFNWRQLDQV�DUH�VWUXJJOLQJ�ZLWK�LQFUHDVLQJ�SULFHV�IRU�IRRG�DQG�IXHO��6DOHV�LQ�PDQ\�VWRUHV�DUH
GRZQ�H[FHSW��LW�VHHPV��IRU�ELF\FOHV��2Q�D�YLVLW�WR�D�ELNH�VWRUH�LQ�/LQFROQ�&HQWUH�HDUOLHU��,�ZDV�DPD]HG�DW�WKH
QXPEHU�RI�DGXOWV�EX\LQJ�ELF\FOHV����,�DP�JRLQJ�WR�ULGH�WKLV�RQH�WR�ZRUN���VDLG�D�PLGGOH�DJHG�ZRPDQ
SXUFKDVLQJ�D�VWXUG\�ELNH�ZLWK�D�EDVNHW��6HYHUDO�PHQ�LQ�WKH�VWRUH�JDYH�WKH�VDPH�DQVZHU��
7KH�UHDVRQV�DUH�REYLRXV��6WRFNWRQ�ZDV�UDQNHG�E\�WKH�/XQGEHUJ�VXUYH\�WKLV�PRQWK�DV�KDYLQJ�WKH�KLJKHVW�JDV
SULFHV�LQ�WKH�QDWLRQ��7KDW�KDV�FRPELQHG�ZLWK�LQFUHDVLQJ�SULFHV�IRU�IRRG�DQG�RWKHU�FRPPRGLWLHV�WR�OHDYH�PDQ\
UHVLGHQWV�IHZ�RSWLRQV��,Q�UHVSRQVH�WR�WKH�KLJK�SULFH�RI�JDVROLQH��SUHVLGHQWLDO�FDQGLGDWH�-RKQ�0F&DLQ�DQG
3UHVLGHQW�%XVK�HDUOLHU�FDOOHG�IRU�OLIWLQJ�WKH�EDQ�RQ�RIIVKRUH�RLO�GULOOLQJ����2LO�DQG�JDVROLQH�DUH�WKH�PRVW�YLWDO�RI
DOO�FRPPRGLWLHV�LQ�D�PRGHUQ�HFRQRP\����$PHULFD
V�GHSHQGHQFH�RQ�IRUHLJQ�RLO�LV�D�PDWWHU�RI�ODUJH�DQG�IDU�
UHDFKLQJ�FRQVHTXHQFHV��QRQH�RI�WKHP�JRRG������7KH�MREV��IDPLO\�EXGJHWV�DQG�IXWXUHV�RI�WKH�$PHULFDQ�SHRSOH
VKRXOG�QRW�GHSHQG�RQ�WKH�ZKLPV�RI�IRUHLJQ�SRZHUV���0F&DLQ�VDLG��
+H�LV�ULJKW�LQ�RQH�UHVSHFW��%\�HQULFKLQJ�WKH�6DXGL�DQG�,UDQLDQ�WUHDVXULHV��ZH�DUH�VXSSRUWLQJ�DXWKRULWDULDQ
JRYHUQPHQWV�WKDW�VXSSRUW�LQWROHUDQW�YHUVLRQV�RI�,VODP��7KDW�LV�QRW�LQ�RXU�QDWLRQDO�VHFXULW\�LQWHUHVWV��
�6RDULQJ�RLO�SULFHV�DUH�SRLVRQLQJ�WKH�LQWHUQDWLRQDO�V\VWHP�E\�VWUHQJWKHQLQJ�DQWL�GHPRFUDWLF�UHJLPHV�DURXQG
WKH�JOREH���VDLG�7KRPDV�)ULHGPDQ��D�1HZ�<RUN�7LPHV�FROXPQLVW�DQG�DXWKRU��



�
(QHUJ\�GHSHQGHQFH�LV�D�PDMRU�QDWLRQDO�VHFXULW\�LVVXH��-DPHV�:RROVH\��D�IRUPHU�&,$�GLUHFWRU��LV�PRUH�GLUHFW�
%\�SXWWLQJ�PRQH\�LQ�WKH�KDQGV�RI�RSSUHVVLYH�JRYHUQPHQWV���:H�DUH�IXQGLQJ�WKH�URSH�IRU�WKH�KDQJLQJ�RI
RXUVHOYHV���
:KHUH�0F&DLQ�DQG�%XVK�DUH�ZURQJ�LV�LQ�WKLQNLQJ�WKDW�RIIVKRUH�GULOOLQJ�LV�D�VROXWLRQ��$FFRUGLQJ�WR�WKH�IHGHUDO
(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���OLIWLQJ�WKH�RIIVKRUH�GULOOLQJ�PRUDWRULXP�ZRXOG�KDYH�D�PLQRU�LPSDFW
RQSURGXFWLRQ�DQG�SULFHV��7KH�SURMHFWLRQV�LQ�WKH��2XWHU�&RQWLQHQWDO�6KHOI��LQGLFDWH�WKDW�DFFHVV�WR�WKH�3DFLILF�
$WODQWLF��DQG�HDVWHUQ�*XOI�UHJLRQV�ZRXOG�QRW�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�GRPHVWLF�FUXGH�RLO�DQG�QDWXUDO�JDV
SURGXFWLRQ�RU�SULFHV�EHIRUH��������
0RUHRYHU�WKLV�VDPH�DJHQF\�KDV�FRQFOXGHG���$W�$PHULFD
V�FXUUHQW�FRQVXPSWLRQ�UDWHV�������PP�EDUUHOV�RI�RLO
SHU�GD\���WKH�RLO�UHVRXUFHV�PDGH�DYDLODEOH�IURP�OLIWLQJ�WKH�PRUDWRULXP�ZRXOG�ODVW�WKLV�FRXQWU\�OHVV�WKDQ�����
\HDUV���
:KDW�DUH�RXU�DOWHUQDWLYHV"�
&RQVHUYDWLRQ�DQG�UDSLG�H[SDQVLRQ�RI�DOWHUQDWLYH��UHQHZDEOH�HQHUJ\�DUH�WKH�RQO\�VROXWLRQV�WR�RXU�HQHUJ\�DQG
FOLPDWH�FKDQJH�FULVHV��,QVWHDG�RI�VXSSRUWLQJ�VKRUW�WHUP�IL[HV�WKDW�FRXOG�VHULRXVO\�GDPDJH�RXU�FRDVWV�DQG�WKH
WRXULVP�LQGXVWU\��WKH�SUHVLGHQWLDO�FDQGLGDWHV�VKRXOG�EH�OD\LQJ�RXW�FOHDU��VSHFLILF�SODQV�IRU�KRZ�WKH\�ZLOO
UHVSRQG�WR�WKHVH�FKDOOHQJHV��$QG�EXVLQHVV�OHDGHUV�VKRXOG�IRFXV�RQ�KRZ�$PHULFD�FDQ�FUHDWH�WKH�WHFKQRORJLHV
QHHGHG�DURXQG�WKH�ZRUOG�WKDW�ZRQ
W�GHVWUR\�RXU�HQYLURQPHQW��
7KH�FKDOOHQJH��DV�)ULHGPDQ�VD\V��LV�KRZ�JUHHQ�EHFRPHV�D�SDUW�RI�WKH�UHG��ZKLWH�DQG�EOXH��
&RQWDFW�0DUJHH�(QVLJQ��GHDQ�DQG�DVVRFLDWH�SURYRVW�RI�8QLYHUVLW\�RI�WKH�3DFLILF
V�6FKRRO�RI�,QWHUQDWLRQDO
6WXGLHV��DW�PHQVLJQ#SDFLILF�HGX��
6RXUFH��ZZZ�UHFRUGQHW�FRP�

$PHULFD¶V�FRDVWOLQHV�DWWUDFW�HQHUJ\�SURGXFHUV
���������2LO�DQG�JDV�FRPSDQLHV��FORVHU�WKDQ�HYHU�WR�GULOOLQJ�LQ�DQ�$ODVNDQ�ZLOGOLIH�UHIXJH��ZDQW�WR�H[SORUH
DQRWKHU�IURQWLHU��$PHULFD
V�FRDVWOLQHV��
7KH�$WODQWLF�DQG�3DFLILF�FRDVWV�DQG�WKH�HDVWHUQ�*XOI�RI�0H[LFR�DUH�SURWHFWHG�E\�D�IHGHUDO�EDQ�RQ�QHZ�RLO�DQG
QDWXUDO�JDV�H[WUDFWLRQ��%XW�ZLWK�ULVLQJ�ZRUU\�DERXW�WKH�FRXQWU\
V�GHSHQGHQFH�RQ�IXHO�LPSRUWV�DQG�VRDULQJ
SULFHV��HQHUJ\�SURGXFHUV�IHHO�WKH\�QRZ�KDYH�D�XQLTXH�RSSRUWXQLW\����DQG�D�PRUH�HIIHFWLYH�VWUDWHJ\����WR�UHOD[
RU�HOLPLQDWH�WKH�UHVWULFWLRQV��
�3DUW�RI�WKH�VROXWLRQ�KDV�WR�EH�RSHQLQJ�PRUH�DFFHVV���ZKHWKHU�LW
V�RII�WKH�FRDVW�RI�&DOLIRUQLD�RU�WKH�&DUROLQDV�
VDLG�'XDQH�5DGWNH��KHDG�RI�WKH�QDWXUDO�JDV�SURGXFWLRQ�XQLW�DW�'RPLQLRQ�5HVRXUFHV�RI�5LFKPRQG��9LUJLQLD��
(QYLURQPHQWDOLVWV�VD\�WKH�LQGXVWU\�KDV�EHHQ�HPEROGHQHG�WR�VHHN�RIIVKRUH�GULOOLQJ�EHFDXVH�RI�WKH�6HQDWH�YRWH
WR�RSHQ�WKH�$UFWLF�1DWLRQDO�:LOGOLIH�5HIXJH��7KH\�DOVR�ZRUU\�WKDW�WKH�SXEOLF�PD\�PLVWDNHQO\�WDNH�WKH����\HDU�
ROG�RIIVKRUH�EDQ�IRU�JUDQWHG��LI�WKH\�HYHQ�NQRZ�LW�H[LVWV��
3URSRQHQWV�RI�H[SDQGLQJ�RIIVKRUH�GULOOLQJ�ULJKWV�GR�QRW�H[SHFW�ELJ�FKDQJHV�RYHUQLJKW��EXW�WKH\�VD\�WKH�LGHD
KDV�UHFHQWO\�JDLQHG�PRPHQWXP��
���7KH�%XVK�DGPLQLVWUDWLRQ�LQGLFDWHG�HDUOLHU�WKDW�LW�LQWHQGV�WR�JLYH�WKH�LQGXVWU\�DFFHVV��VWDUWLQJ�LQ�������WR�D
SURWHFWHG�DUHD�RII�WKH�)ORULGD�FRDVW�WKDW�LV�WZLFH�WKH�VL]H�RI�WKH�$UFWLF�UHIXJH�DQG�ULFK�LQ�QDWXUDO�JDV��
���6HQ��/DPDU�$OH[DQGHU��5�7HQQ���SURSRVHG�OHJLVODWLRQ�WKDW�ZRXOG�JLYH�JRYHUQRUV�WKH�SRZHU�WR�RSHQ�VRPH�RU
DOO�RI�WKHLU�VWDWHV
�RIIVKRUH�ODQGV�UHVWULFWHG�E\�IHGHUDO�PRUDWRULD��7KH�SURSRVDO�FRPHV�DV�&RQJUHVV�VHHNV�WR
SDVV�D�EURDG�HQHUJ\�ELOO��
���9LUJLQLD
V�JHQHUDO�DVVHPEO\�SDVVHG�D�ELOO�HDUOLHU�XUJLQJ�WKH�VWDWH
V�UHSUHVHQWDWLYHV�LQ�&RQJUHVV�WR�SXVK�IRU
DQ�H[HPSWLRQ�IURP�WKH�IHGHUDO�RIIVKRUH�GULOOLQJ�EDQ��
7UDGH�JURXSV�WKDW�UHSUHVHQW�HQHUJ\�LQWHQVLYH�LQGXVWULHV�DUH�WKURZLQJ�VLJQLILFDQW�ZHLJKW�EHKLQG�WKH�RLO�DQG�JDV
SURGXFHUV
�FDPSDLJQ��7KH\�DUH�OREE\LQJ�OHJLVODWRUV�LQ�LQGLYLGXDO�VWDWHV��ZKHUH�WKH\�EHOLHYH�WKH�IXWXUH



��
GHFLVLRQ�PDNLQJ�SRZHU�RQ�RIIVKRUH�GULOOLQJ�EHORQJV��
�7KH�DSSURDFK�WR�LQGLYLGXDO�VWDWHV�VLJQDOV�D�QHZ�DQG�PRUH�VHULRXV�HIIRUW�WR�WU\�DQG�RSHQ�XS�VRPH�RI�WKHVH
DUHDV���VDLG�/LVD�6SHHU��D�1HZ�<RUN�EDVHG�VHQLRU�SROLF\�DQDO\VW�DW�WKH�1DWXUDO�5HVRXUFHV�'HIHQFH�&RXQFLO�
7KH�JURXS�RSSRVHV�DQ\�DWWHPSW�WR�UHSHDO�RU�ZHDNHQ�WKH�EDQ�RQ�RIIVKRUH�GULOOLQJ�RXW�RI�FRQFHUQ�IRU�WKH�LPSDFW
RQ�PDULQH�OLIH���:H�KDYH�RXU�ZRUN�FXW�RXW�IRU�XV�WR�DGGUHVV�WKHVH�HIIRUWV���6SHHU�VDLG��%XW�VKH�LV�FRQILGHQW
WKDW�FRDVWDO�FRPPXQLWLHV�DQG�WKH�WRXULVP�DQG�ILVKLQJ�LQGXVWULHV�ZLOO�SXW�XS�D�IRUPLGDEOH�ILJKW�RQFH�WKH
LQGXVWU\
V�SODQ�EHFRPHV�PRUH�ZLGHO\�NQRZQ��
5RXJKO\������RI�$PHULFD
V�FRDVWDO�DFUHDJH�LV�IHGHUDOO\�SURWHFWHG��&RQJUHVV�HQDFWHG�WKH�ILUVW�PRUDWRULXP�RQ
QHZ�RIIVKRUH�OHDVHV�LQ�������H[SDQGLQJ�LWV�UHDFK�RQ�VHYHUDO�RFFDVLRQV�DQG�UHQHZLQJ�LW�HYHU\�\HDU�VLQFH�
7KHUH�LV�D�VHSDUDWH�EDQ�SXW�LQ�SODFH�E\�3UHVLGHQW�*HRUJH�+�:��%XVK�LQ������DQG�H[WHQGHG�E\�3UHVLGHQW�%LOO
&OLQWRQ�LQ�������LW�H[SLUHV�LQ�������
$Q�HVWLPDWHG����EQ�EDUUHOV�RI�RLO�DQG����WFI�RI�QDWXUDO�JDV�OLH�LQ�RIIVKRUH�DUHDV�FXUUHQWO\�RII�OLPLWV��DFFRUGLQJ
WR�JRYHUQPHQW�DQG�LQGXVWU\�VWDWLVWLFV��7KDW
V�HQRXJK�RLO�WR�PHHW�WRWDO�86�GHPDQG�IRU�PRUH�WKDQ�WZR�\HDUV
DQG�HQRXJK�QDWXUDO�JDV�WR�VXSSO\�WKH�FRXQWU\�IRU�WKUHH�DQG�D�KDOI�\HDUV��
&KDUOHV�'DYLGVRQ��FKDLUPDQ�DQG�&(2�RI�1REOH�(QHUJ\��D�+RXVWRQ�EDVHG�SURGXFHU�RI�RLO�DQG�QDWXUDO�JDV�
VDLG�WKH�LQGXVWU\�LV�VWUXJJOLQJ�WR�NHHS�GRPHVWLF�SURGXFWLRQ�IURP�GHFOLQLQJ�DQ\�IDVWHU�DQG�WKDW�H[SDQGHG
RIIVKRUH�DFFHVV�ZLOO�KHOS��EXW�QRW�IL[��WKH�SUREOHP��
�&OHDUO\��WKHUH�DUH�DUHDV�RI�WKH�FRXQWU\�ZKHUH�WKH\�GRQ
W�ZDQW�WR�VHH�RLO�DQG�JDV�GHYHORSPHQW�RIIVKRUH��
'DYLGVRQ�VDLG���,W
V�XS�WR�SROLF\�PDNHUV�WR�ORRN�DW�ZKDW
V�WKH�DSSURSULDWH�EDODQFH���,Q�WKH�%XVK�DGPLQLVWUDWLRQ�
WKDW�EDODQFH�DSSHDUV�WR�EH�VKLIWLQJ�LQ�IDYRXU�RI�PRUH�RIIVKRUH�GULOOLQJ��
,QWHULRU�6HFUHWDU\�*DOH�1RUWRQ�VHQW�D�OHWWHU�RQ�0DUFK����WR�6HQ��0HO�0DUWLQH]��5�)OD���VLJQDOOLQJ�KHU�DJHQF\
V
LQWHQWLRQ�WR�VHOO�RLO�DQG�JDV�OHDVHV�LQ���PP�DFUHV�RII�WKH�)ORULGD�FRDVW�WKDW�DUH�RII�OLPLWV�WKURXJK�������
7KH�DFUHDJH�LV�QRWFRYHUHG�E\�WKH�IHGHUDO�PRUDWRULXP��ZKLFK�1RUWRQ�VDLG�WKH�DGPLQLVWUDWLRQ�ZRXOG�FRQWLQXH�WR
VXSSRUW��EXW�LW�ZDV�SURPLVHG�VSHFLDO�SURWHFWLRQ�E\�WKH�%XVK�DGPLQLVWUDWLRQ�LQ������DIWHU�SURWHVWV�IURP
HQYLURQPHQWDOLVWV�DQG�WKH�SUHVLGHQW
V�EURWKHU��*RY��-HE�%XVK��%HFDXVH�RI�WHUP�OLPLWV��*RY��%XVK�ZLOO�EH�RXW
RI�RIILFH�E\�WKH�WLPH�WKH�QHZ�OHDVH�VDOHV�ZRXOG�EHJLQ�LQ�������
0DUN�)HUUXOR��GLUHFWRU�RI�)ORULGD
V�3XEOLF�,QWHUHVW�5HVHDUFK�*URXS��IHDUV�WKH�H[SDQVLRQ�LV�MXVW�D�ILUVW�VWHS�WR
HQG�WKH�PRUDWRULXP�LQ�WKH�HDVWHUQ�*XOI�RI�0H[LFR��DQ�DUHD�WKH�LQGXVWU\�LV�NHHQ�RQ�LQ�EHFDXVH�PXFK�RI�WKH
QHFHVVDU\�LQIUDVWUXFWXUH�LV�DOUHDG\�LQ�SODFH�QHDUE\��
�2QFH�WKH\�JHW�WKHLU�WRH�LQ�WKH�GRRU��WKH\�ZRQ
W�EH�KDSS\�XQWLO�WKH\�EXVW�WKH�GRRU�GRZQ���VDLG�)HUUXOR��
,Q�9LUJLQLD��OHJLVODWRUV�SDVVHG�D�ELOO�VHHNLQJ�KHOS�IURP�LWV�UHSUHVHQWDWLYHV�LQ�&RQJUHVV�WR�H[HPSW�WKH�VWDWH
IURP�WKH�IHGHUDO�PRUDWRULXP����,W
V�D�MREV�LVVXH���VDLG�VWDWH�6HQ��)UDQN�:DJQHU��5�9LUJLQLD�%HDFK���ZKR
DXWKRUHG�WKH�ELOO�RXW�RI�FRQFHUQ�IRU�WKH�LPSDFW�RI�KLJK�QDWXUDO�JDV�SULFHV�RQ�PDQXIDFWXUHUV�DQG�FRQVXPHUV�
:DJQHU�VDLG�KH�DOVR�GRHV�QRW�OLNH�WKH�IDFW�WKDW��HYHU�VLQFH�������D�ORW�RI�RXU�IRUHLJQ�SROLF\�KDV�EHHQ�GULYHQ�E\
WKH�QHHG�IRU�IRUHLJQ�HQHUJ\���*RY��0DUN�:DUQHU��D�'HPRFUDW��YHWRHG�WKH�ELOO�ODVW�ZHHN��EXW�RQ�WHFKQLFDO��QRW
LGHRORJLFDO��JURXQGV��DQG�VDLG�KH�ZRXOG��NHHS�DQ�RSHQ�PLQG��RQ�WKH�LVVXH��
$VLGH�IURP�WKH�RLO�DQG�JDV�SURGXFHUV�WKHPVHOYHV��WKH�PRVW�IRUFHIXO�DGYRFDWHV�IRU�UHPRYLQJ�UHVWULFWLRQV�RQ
RIIVKRUH�GULOOLQJ�DUH�D�KDQGIXO�RI�WUDGH�JURXSV�WKDW�UHSUHVHQW�LQGXVWULHV�WKDW�FRQVXPH�ODUJH�TXDQWLWLHV�RI
HQHUJ\��SDUWLFXODUO\�QDWXUDO�JDV���7KH�JURXSV�DUH�SURPRWLQJ�GUDIW�OHJLVODWLRQ�WKDW�ZRXOG�HQG�WKH�IHGHUDO�EDQ��,Q
H[FKDQJH��VWDWHV�ZRXOG�EH�JLYHQ�WKH�DXWKRULW\�WR�UHMHFW�H[SORUDWLRQ�ZLWKLQ�����PLOHV�RI�WKHLU�FRDVWV�DQG�WKRVH
WKDW�DOORZHG�RIIVKRUH�GULOOLQJ�ZRXOG�UHFHLYH�D�JUHDWHU�SHUFHQWDJH�RI�WKH�UHYHQXHV�IURP�IHGHUDO�OHDVH�VDOHV��
�,W�ZRXOG�EH�D�IDLU�DQG�RSHQ�GHEDWH�LQ�HDFK�VWDWH�RQ�WKH�PHULWV�RI�RSHQLQJ�WKHLU�FRDVWV�IRU�H[SORUDWLRQ���VDLG
7RP�0RVNLWLV��PDQDJLQJ�GLUHFWRU�RI�H[WHUQDO�DIIDLUV�DW�WKH�$PHULFDQ�*DV�$VVRFLDWLRQ��5DGWNH��WKH�'RPLQLRQ
5HVRXUFHV�H[HFXWLYH��DJUHHG��%XW�KH�V\PSDWKL]HG�ZLWK�RSSRQHQWV���,I�,�RZQHG�ODQG�LQ�)ORULGD��,�PLJKW�KDYH�D
GLIIHUHQW�RSLQLRQ�P\VHOI���KH�VDLG����������������������������������������6RXUFH��$VVRFLDWHG�3UHVV�
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:DWHU�TXDOLW\�RIILFLDOV�HQDFW�QHZ�UXOHV�IRU�VPDOO�RLO�DQG�JDV�GULOOLQJ�VLWHV
���������6WDWH�ZDWHU�TXDOLW\�RIILFLDOV�HQDFWHG�QHZ�UHJXODWLRQV�WR�UHJXODWH�SROOXWHG�VWRUP��ZDWHU�UXQRII�IURP
VPDOO�RLO�DQG�JDV�GULOOLQJ�VLWHV��7KH�PRYH�ZDV�LPPHGLDWHO\�FULWLFL]HG�E\�LQGXVWU\�RIILFLDOV�DV�XQQHFHVVDU\�DQG
H[SHQVLYH��7KH�&RORUDGR�:DWHU�4XDOLW\�&RQWURO�&RPPLVVLRQ�ZLOO�UHTXLUH�RLO�DQG�JDV�RSHUDWLRQV�WKDW�GLVWXUE
EHWZHHQ���DQG���DFUHV�WR�DSSO\�IRU�D�VWRUP�ZDWHU�GLVFKDUJH�SHUPLW�E\�-XQH�����7KH�SHUPLWV�VHW�OLPLWV�RQ�WKH
DPRXQW�RI�UXQRII�WKDW�OHDYHV�D�VLWH��7KDW�-XQH����GHDGOLQH�LV�DERXW�D�\HDU�HDUOLHU�WKDQ�ZKDW�WKH�86
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�LQWHQGV�WR�LPSRVH�RQ�WKH�QDWLRQ
V�RLO�DQG�JDV�RSHUDWRUV��ZKLFK�MRLQ�D
JURZLQJ�OLVW�RI�LQGXVWULHV�UHTXLUHG�WR�KDYH�VWRUP�ZDWHU�SHUPLWV��
&LWLQJ�86�'HSDUWPHQW�RI�(QHUJ\�VWXGLHV��RLO�DQG�JDV�RIILFLDOV�HVWLPDWH�WKH�QHZ�IHGHUDO�UXOHV�FRXOG�LPSDFW�WKH
QDWLRQDO�HFRQRP\�E\�EHWZHHQ�������EQ�DQG�������EQ�SHU�\HDU��.HQ�:RQVWROHQ��DWWRUQH\�ZLWK�WKH�&RORUDGR�2LO
	�*DV�$VVRFLDWLRQ��VDLG�WKH�JURXS�KDG�KRSHG�WKH�VWDWH�ZRXOG�DGRSW�UHJXODWLRQV�WKDW�PRUH�FORVHO\�PLUURU�WKH
QHZ�IHGHUDO�UXOHV���<RX
OO�VHH�LQ�RXU�GRFXPHQWV�WKDW�WKH�VWDWH�LV�UHTXLUHG�WR�KDYH�VRXQG�VFLHQFH�WR�VXSSRUW�LWV
SRVLWLRQ���KH�VDLG���7KH�&RORUDGR�2LO�	�*DV�$VVRFLDWLRQ�EHOLHYHV�WKDW�VWDQGDUG�ZDV�QRW�PHW���
:DWHU�FRPPLVVLRQ�PHPEHUV��KRZHYHU��IHOW�WKH�LQGXVWU\�GLGQ
W�SURYH�LWV�DFWLYLWLHV�ZHUH�DQ\�GLIIHUHQW�IURP�WKRVH
WKDW�DOUHDG\�UHTXLUH�VWRUP�ZDWHU�SHUPLWV��
�,�WKLQN��LQ�WKH�HQG��LW�ZDV�YHU\�GLIILFXOW�IRU�XV�WR�VHH�ZK\�WKH\�QHHGHG�DQ�H[HPSWLRQ���VDLG�&KULV�:LDQW��WKH
FRPPLVVLRQ
V�FKDLUPDQ���7KH�ERWWRP�OLQH�LV�WKDW�LI�WKHVH�DUHQ
W�GRQH�ULJKW��WKHUH�FRXOG�EH�VLJQLILFDQW
HQYLURQPHQWDO�KDUP��$QG�WKDW
V�QRW�VRPHWKLQJ�ZH�ZDQW�WR�SOD\�FDWFK�XS�RQ���
$V�VWRUP�ZDWHU�IORZV�RYHU�D�FRQVWUXFWLRQ�VLWH��LW�SLFNV�XS�SROOXWDQWV�OLNH�VHGLPHQW��GHEULV�DQG�FKHPLFDOV��7KDW
VRXS�RI�FRQWDPLQDQWV�RIWHQ�HQGV�XS�LQ�QHDUE\�ZDWHUZD\V��NLOOLQJ�ILVK��UXLQLQJ�ZLOGOLIH�KDELWDW�DQG�RIWHQ�FDXVLQJ
EDQN�HURVLRQ���$OO�WKH�VFLHQWLILF�HYLGHQFH�DQG�WHFKQLFDO�GDWD�SRLQWV�WR�LQFUHDVHG�UXQRII�IURP�FRQVWUXFWLRQ
VLWHV���VDLG�.HQ1HXEHFNHU��:HVWHUQ�6ORSH�RUJDQL]HU�IRU�7URXW�8QOLPLWHG���7R�VD\�WKHUH
V�QR�VXFK�WKLQJ�DW�RLO
DQG�JDV�VLWHV�LV�MXVW�ODXJKDEOH��7KH�VRLO�GRHVQ
W�FDUH�ZKR�RZQV�WKH�EXOOGR]HUV���
6LJQV�RI�VXFK�VWUHDP�GHJUDGDWLRQ�DUH�DSSDUHQW�RQ�/LWWOH�+HQGHUVRQ�&UHHN�LQ�*XQQLVRQ�&RXQW\��ZKHUH�WKHUH
V
EHHQ�D�IOXUU\�RI�QHZ�RLO�DQG�JDV�GHYHORSPHQW��DFFRUGLQJ�WR�GRFXPHQWV�VXEPLWWHG�WR�WKH�VWDWH�RQ�EHKDOI�RI�WKH
FRXQW\
V�FRPPLVVLRQHUV��*XQQLVRQ�&RXQW\�$WWRUQH\�'DYLG�%DXPJDUWHQ�VDLG�WKDW�IRU�\HDUV��ORFDO�RIILFLDOV�KDYH
ZDQWHG�VRPH�FRQWURO�RYHU�RLO�DQG�JDV�DFWLYLWLHV�WKDW�KDYH�DQ�LPSDFW�RQ�ZDWHU��ZLOGOLIH�DQG�UHFUHDWLRQ��
�,I�UHVRXUFH�GHYHORSPHQW�KDV�DQ�LPSDFW��WKRVH�LPSDFWV�RXJKW�WR�EH�PLWLJDWHG���KH�VDLG��
6RXUFH��7KH�'HQYHU�3RVW�

'ULOOLQJ�EDQ�RQ�86�FRDVWDO�DFUHDJH�WR�H[SLUH�LQ�����
�����������5RXJKO\������RI�$PHULFD
V�FRDVWDO�DFUHDJH�LV�IHGHUDOO\�SURWHFWHG�IURP�RIIVKRUH�RLO�DQG�JDV�GULOOLQJ�
&RQJUHVV�HQDFWHG�WKH�ILUVW�PRUDWRULXP�RQ�QHZ�RIIVKRUH�OHDVHV�LQ�������H[SDQGLQJ�LWV�UHDFK�RQ�VHYHUDO
RFFDVLRQV�DQG�UHQHZLQJ�LW�HYHU\�\HDU�VLQFH��
7KHUH�LV�D�VHSDUDWH�EDQ�SXW�LQ�SODFH�E\�3UHVLGHQW�*HRUJH�+�:��%XVK�LQ������DQG�H[WHQGHG�E\�3UHVLGHQW�%LOO
&OLQWRQ�LQ�������LW�H[SLUHV�LQ�������
$Q�HVWLPDWHG����EQ�EDUUHOV�RI�RLO�DQG����WFI�RI�QDWXUDO�JDV�OLH�LQ�RIIVKRUH�DUHDV�FXUUHQWO\�RII�OLPLWV��DFFRUGLQJ
WR�JRYHUQPHQW�DQG�LQGXVWU\�VWDWLVWLFV��7KDW
V�HQRXJK�RLO�WR�PHHW�WRWDO�86�GHPDQG�IRU�PRUH�WKDQ�WZR�\HDUV
DQG�HQRXJK�QDWXUDO�JDV�WR�VXSSO\�WKH�FRXQWU\�IRU�WKUHH�DQG�D�KDOI�\HDUV��
6RXUFH��/LQFROQ�-RXUQDO�6WDU�
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5HFRYHUDEOH�RLO�PD\�DGG����ELOOLRQ�EDUUHOV�WR�86�VXSSO\
���������$�VHULHV�RI�UHSRUWV�LQGLFDWH�WKHUH�LV�D�SRWHQWLDO�WR�PHHW�WKH�GHPDQG�IRU�DQ�HQHUJ\�WKLUVW\�QDWLRQ�E\
UHFRYHULQJ�RYHU����ELOOLRQ��EQ��EDUUHOV�RI�DGGLWLRQDO�RLO�IURP�FXUUHQWO\��VWUDQGHG��RLO�UHVRXUFHV�LQ�VL[�UHJLRQV�RI
WKH�8QLWHG�6WDWHV��DFFRUGLQJ�WR�DQ�DQQRXQFHPHQW�E\�WKH�'HSDUWPHQW�RI�(QHUJ\¶V�2IILFH�RI�)RVVLO�(QHUJ\��
'HYHORSLQJ�WKHVH�UHVRXUFHV�ZRXOG�SURYLGH�VLJQLILFDQW�UHYHQXHV�WR�VWDWH�WUHDVXULHV��SURYLGH�WKRXVDQGV�RI
DGGLWLRQDO�GRPHVWLF�MREV��DQG�LPSURYH�WKH�86�WUDGH�EDODQFH�E\�UHGXFLQJ�LPSRUWV��
7KH�VWXGLHV�DGGUHVV�D�VHULHV�RI�EDVLQ�RULHQWHG��FDUERQ�GLR[LGH�HQKDQFHG�RLO�UHFRYHU\�DVVHVVPHQWV�SUHSDUHG
E\�$GYDQFHG�5HVRXUFHV�,QWHUQDWLRQDO�IRU�WKH�2IILFH�RI�)RVVLO�(QHUJ\
V�2IILFH�RI�2LO�DQG�1DWXUDO�*DV���6WDWH�
RI�WKH�DUW��SUDFWLFHV�VXFFHVVIXOO\�DSSOLHG�WRGD\�LQ�D�IHZ�86�EDVLQV�ZHUH�GHILQHG�DQG�WKHLU�IHDVLELOLW\�ZDV
DVVHVVHG�LQ�WKH�EDVLQV�VWXGLHG��7KHVH�DVVHVVPHQWV�ZHUH�SHUIRUPHG�LQ�UHVSRQVH�WR�&RQJUHVVLRQDO�EXGJHW
ODQJXDJH�IRU�'2(�)(�GLUHFWLQJ�EDVLQ�ZLGH�VWUDWHJLHV�EH�H[DPLQHG�WKDW�LGHQWLI\�ZD\V�WR�ORZHU�FRVWV�DQG
DFFHOHUDWH�FRPPHUFLDO�DGRSWLRQ�RI�FDUERQ�GLR[LGH�HQKDQFHG�RLO�UHFRYHU\����7KHVH�ILQGLQJV�DUH�LQGLFDWLYH�RI
WKH�SURJUHVV�EHLQJ�PDGH�WR�SUHVHUYH�RXU�QDWLRQ
V�HQHUJ\�IXWXUH���VDLG�0DUN�0DGGR[��SULQFLSDO�GHSXW\
DVVLVWDQW�6HFUHWDU\�IRU�)RVVLO�(QHUJ\���7KLV�LV�MXVW�DQRWKHU�H[DPSOH�RI�KRZ�DGYDQFHG�WHFKQRORJ\�LV�KHOSLQJ�WR
PHHW�WKH�JRDOV�RI�WKH�3UHVLGHQW
V�1DWLRQDO�(QHUJ\�3ROLF\���
7KH�UHSRUWV�UHYHDO�WKH�SRWHQWLDO�IRU�WHFKQLFDOO\�DQG�HFRQRPLFDOO\�UHFRYHULQJ�FUXGH�RLO�IURP�PDWXUH�GRPHVWLF�RLO
ILHOGV�XVLQJ�DYDLODEOH�&2��(25�WHFKQRORJ\��,Q�DGGLWLRQ��WKH�UHSRUWV�DGGUHVV�WKH�SHUIRUPDQFH�RI�&2��(25
SURMHFWV�FRQGXFWHG�LQ�WKHVH�UHJLRQV�GXULQJ�WKH�SDVW����\HDUV�DQG�LQFOXGH�ERWK�VXFFHVVIXO�DQG�XQVXFFHVVIXO
HIIRUWV��7KH�VL[�UHJLRQV�KDYH�D�WHFKQLFDOO\�UHFRYHUDEOH�SRWHQWLDO�RI����EQ�EDUUHOV�XVLQJ�WKH�ODWHVW�&2��(25
WHFKQRORJLHV��
8VLQJ�&2��(25�WHFKQLTXHV�WR�GHSOHWH�RLO�UHVHUYRLUV�LV�VWHDGLO\�EHFRPLQJ�RQH�RI�WKH�PRVW�HIILFLHQW�PHWKRGV
IRU�DGGLWLRQDO�GRPHVWLF�FUXGH�RLO�SURGXFWLRQ��7KH�SURFHVV�ZDV�ILUVW�DWWHPSWHG�LQ������LQ�ODUJH�VFDOH�DW�WKH
6$&52&�XQLW�RI�WKH�.HOO\�6Q\GHU�ILHOG�ORFDWHG�LQ�6FXUU\�&RXQW\��7H[DV��7RGD\��&2��(25�LV�RQO\�XVHG�LQ�D
IHZ�UHJLRQV�RI�WKH�8QLWHG�6WDWHV����SULPDULO\�LQ�:HVW�7H[DV�DQG�6RXWKHUQ�:\RPLQJ��
$�VXPPDU\�RI�WKH�UHVRXUFH�SRWHQWLDO�DVVRFLDWHG�ZLWK�WKH�DSSOLFDWLRQ�RI�VWDWH�RI�WKH�DUW�&2��(25�SUDFWLFHV�LQ
WKH�VL[�UHJLRQV�IROORZV��
���2QVKRUH�&DOLIRUQLD�FRQWDLQV����EQ�EDUUHOV�RI�VWUDQGHG�RLO��RLO�OHIW�LQ�WKH�JURXQG�IROORZLQJ�WKH�XVH�RI
WUDGLWLRQDO�RLO�UHFRYHU\�SUDFWLFHV��LQ����ODUJH�RLO�UHVHUYRLUV�DPHQDEOH�WR�&2��(25��6WDWH�RI�WKH�DUW�WHFKQRORJ\
PD\�OHDG�WR�UHFRYHU\�RI�DQ�DGGLWLRQDO���EQ�EDUUHOV��
���2QVKRUH�*XOI�&RDVW�FRQWDLQV����EQ�EDUUHOV�RI�VWUDQGHG�RLO�LQ�SRUWLRQV�RI�WKH�7H[DV�DQG�/RXLVLDQD�*XOI
&RDVW�EDVLQV�DQG�WKH�0LVVLVVLSSL�6DOW�EDVLQ��7KHUH�LV�DQ�RSSRUWXQLW\�WR�UHFRYHU�DQ�DGGLWLRQDO���EQ�EDUUHOV�LQ
WKH�UHVHUYRLUV�DVVHVVHG��DQG�SRWHQWLDOO\�XS�WR����EQ�DGGLWLRQDO�EDUUHOV�ZKHQ�WKH�UHVXOWV�DUH�H[WUDSRODWHG�WR�DOO
RLO�UHVHUYRLUV�LQ�WKH�*XOI�&RDVW�DUHD��
���2IIVKRUH�/RXLVLDQD����WKH�XVH�RI�&2��(25�LQ�RIIVKRUH�VWDWH�DQG�IHGHUDO�ZDWHUV�FRXOG�H[WHQG�WKH�SURGXFWLYH
XVH�RI�H[LVWLQJ�RIIVKRUH�RLO�SODWIRUPV�WKDW�PLJKW�RWKHUZLVH�EH�SUHPDWXUHO\�DEDQGRQHG��$Q�DGGLWLRQDO���EQ
EDUUHOV�PD\�EH�UHFRYHUHG�IURP����ODUJH�RIIVKRUH��VKDOORZ�ZDWHU��UHVHUYRLUV�XVLQJ�VWDWH�RI�WKH�DUW�WHFKQRORJ\��
���2NODKRPD�FRQWDLQV����ODUJH�RLO�UHVHUYRLUV�IDYRXUDEO\�VFUHHQHG�IRU�&2��(25�ZLWK�WKH�SRWHQWLDO�WR�SURYLGH��
EQ�DGGLWLRQDO�EDUUHOV�RI�RLO�LQ�WKH�UHVHUYRLUV�DVVHVVHG��ZLWK�JURZWK�WR���EQ�UHFRYHUDEOH�EDUUHOV�ZKHQ
H[WUDSRODWHG�WR�DOO�UHVHUYRLUV�WKURXJKRXW�WKH�VWDWH��
���$ODVND�FRQWDLQV����EQ�EDUUHOV�RI�VWUDQGHG�RLO�UHVRXUFH�ZLWK�DQ�DGGLWLRQDO����EQ�EHLQJ�UHFRYHUDEOH�WKURXJK
FDUERQ�GLR[LGH�HQKDQFHG�RLO�UHFRYHU\��
���,OOLQRLV�FRQWDLQV�QHDUO\���EQ�EDUUHOV�RI�VWUDQGHG�RLO�LQ����UHVHUYRLUV�ZLWK�QHDUO\���EQ�DGGLWLRQDO�EDUUHOV
UHFRYHUDEOH��
6RXUFH��86�'HSDUWPHQW�RI�(QHUJ\�
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1HZ�JDV�UHVHUYHV�FRXOG�EH�WDSSHG�XQGHU�SURSRVHG�UXOHV
E\�5LFKDUG�6ODZVN\�
���������$�SURSRVHG�6HQDWH�ELOO�JLYLQJ�VWDWHV�WKH�ULJKW�WR�RSW�RXW�RI�WKH�IHGHUDO�PRUDWRULXP�RQ�QHZ�RIIVKRUH
GULOOLQJ�FRXOG�LQFUHDVH�QDWXUDO�JDV�SURGXFWLRQ�LQ�WKH�*XOI�RI�0H[LFR�E\������RU�PRUH��2SSRQHQWV�FRQVLGHU�WKH
ELOO�SDUW�RI�D�VWHDOWK\�VWUDWHJ\�RI�EULELQJ�FDVK�VWUDSSHG�VWDWHV�WR�RYHUWXUQ�D����\HDU�EDQ�RQ�QHZ�RIIVKRUH
GULOOLQJ�DORQJ�PXFK�RI�WKH�FRXQWU\
V�FRDVWOLQH��
7KH�ELOO��LQWURGXFHG�E\�6HQ��/DPDU�$OH[DQGHU��5�7HQQ���DQG�7LP�-RKQVRQ��'�6�'���ZLOO�SURYLGH�WKH�86
'HSDUWPHQW�RI�WKH�,QWHULRU�ZLWK�WKH�DXWKRULW\�WR�LVVXH�QDWXUDO�JDV�RQO\�OHDVHV��7KH�PHDVXUH�LV�VSHFLILFDOO\
PHDQW�WR�RSHQ�/HDVH�����WR�GULOOLQJ�LQ�WKH�*XOI��D�����PLOOLRQ�DFUH�UHFWDQJXODU�WUDFW�VRXWK�RI�WKH�)ORULGD
3DQKDQGOH�LQ�WKH�HDVWHUQ�*XOI��$OH[DQGHU�DQG�-RKQVRQ�DUH�PHPEHUV�RI�WKH�6HQDWH�(QHUJ\�&RPPLWWHH�DORQJ
ZLWK�6HQ��0DU\�/DQGULHX��'�1HZ�2UOHDQV���+LJK�QDWXUDO�JDV�SULFHV�DUH�WKUHDWHQLQJ�RXU�MREV��RXU�IDUPV�DQG
KXUWLQJ�$PHULFDQV�ZKR�DUH�WU\LQJ�WR�KHDW�DQG�FRRO�WKHLU�KRPHV���$OH[DQGHU�VDLG���2QO\�DQ�DPELWLRXV�
FRPSUHKHQVLYH�DSSURDFK�WKDW�ERWK�LQFUHDVHV�VXSSO\�DQG�FRQWUROV�GHPDQG�FDQ�ORZHU�WKH�SULFH�RI�QDWXUDO�JDV
DQG�NHHS�RXU�JURZLQJ�HFRQRPLF�UHFRYHU\�IURP�EHFRPLQJ�UHFHQW�KLVWRU\���
7KH�ELOO�LQVWUXFWV�WKH�'HSDUWPHQW�RI�WKH�,QWHULRU�WR�GUDZ�WKH�VWDWH�ERXQGDU\�EHWZHHQ�)ORULGD�DQG�$ODEDPD�ZLWK
UHJDUG�WR�/HDVH������'ULOOLQJ�LV�EDQQHG�RII�WKH�FRDVW�RI�)ORULGD�EXW�DOORZHG�RII�$ODEDPD
V�FRDVW��3RUWLRQV�RI
WKH�OHDVH�QRW�LQ�)ORULGD��ZKLFK�DUH�PRUH�WKDQ����PLOHV�RIIVKRUH��ZRXOG�EH�RSHQ�WR�GULOOLQJ�IRU�QDWXUDO�JDV�RQO\��
7KH�0LQHUDOV�0DQDJHPHQW�6HUYLFH��ZKLFK�UHJXODWHV�RLO�DQG�JDV�GULOOLQJ�LQ�IHGHUDO�ZDWHUV��HVWLPDWHV�DUHD
UHVHUYHV�DW������WFI�RI�QDWXUDO�JDV��$ERXW������WFI�RI�QDWXUDO�JDV�LV�SURGXFHG�DQQXDOO\�LQ�WKH�*XOI��
�%RWK�WKH�H[SORUDWLRQ�FRPSDQLHV�DQG�WKH�VHUYLFH�FRPSDQLHV�ZLOO�EH�YHU\�KDSS\�ZLWK�DQ\�DGGLWLRQDO�DUHDV�WKDW
DUH�RSHQHG�XS�LQ�WKH�*XOI���VDLG�$O�3HWULH��SUHVLGHQW�RI�$O�3HWULH�0HGLD�DQG�,QYHVWRU�5HODWLRQV��ZKLFK
UHSUHVHQWV�HQHUJ\�LQWHUHVWV��
3XEOLF�LQWHUHVW�JURXSV�DUH�DOUHDG\�SURWHVWLQJ�SODQV�WR�RSHQ�/HDVH�����WR�GULOOLQJ���:H�DUH�DEVROXWHO\�RSSRVHG
WR�DQ\�IXUWKHU�HDVWZDUG�H[SDQVLRQ�LQWR�WKH�*XOI�RI�0H[LFR�E\�WKH�RLO�DQG�JDV�LQGXVWU\���VDLG�0DUN�)HUXOOR�
GLUHFWRU�RI�WKH�)ORULGD�3XEOLF�,QWHUHVW�5HVHDUFK�*URXS���7KH�RLO�LQGXVWU\�KDV�FDUWH�EODQFKH�LQ�WKH�HQWLUH�FHQWUDO
*XOI�DQG�ZHVWHUQ�*XOI��:H�DUH�VD\LQJ�WKHUH�VKRXOG�EH�RQH�DUHD�WKDW�LV�OHIW�IUHH�IURP�LQGXVWULDOL]DWLRQ���
7KH�ELOO�ZRXOG�DOVR�JLYH�VWDWHV�WKH�ULJKW�WR�RSW�RXW�RI�WKH�IHGHUDO�PRUDWRULXP�RQ�QHZ�RIIVKRUH�GULOOLQJ��%DQV�RQ
RIIVKRUH�GULOOLQJ�RII�WKH�(DVW�DQG�:HVW�FRDVWV�KDYH�EHHQ�LQ�SODFH�VLQFH�������7KH�ELOO�GLUHFWV�VWDWHV�LQWHUHVWHG
LQ�RSWLQJ�RXW�RI�WKH�GULOOLQJ�PRUDWRULXP�WR�UHTXHVW�D�VXUYH\�EH�FRQGXFWHG�E\�WKH�'HSDUWPHQW�RI�WKH�,QWHULRU
0LQHUDOV�0DQDJHPHQW�6HUYLFH�RI�WKH�RLO�DQG�JDV�UHVRXUFHV�RII�WKHLU�FRDVW��$�ERXQGDU\�ZRXOG�EH�GHILQHG�IRU
UR\DOW\�SXUSRVHV��7KH�VWDWHV�ZRXOG�UHFHLYH�DOO�OHDVH�SD\PHQWV�IRU�WKH�ILUVW�ILYH�\HDUV�DIWHU�WKH�ILUVW�OHDVH�VDOH�
6WDWHV�ZRXOG�DOVR�UHFHLYH��������RI�SURGXFWLRQ�UHYHQXHV�DQG�DQ�DGGLWLRQDO�������RI�SURGXFWLRQ�UHYHQXHV
ZRXOG�JR�LQWR�D�IXQG�IRU�FRQVHUYDWLRQ�SURMHFWV��
7D[�FUHGLWV�IRU�DOWHUQDWLYH�HQHUJ\�UHVHDUFK�DUH�LQFOXGHG�LQ�WKH�ELOO��$OVR�LQFOXGHG��RLO�GHPDQG�UHGXFWLRQ
WDUJHWV��LQFHQWLYHV�IRU�XWLOLWLHV�WR�PDNH�SRZHU�SODQWV�PRUH�HIILFLHQW�DQG�KLJKHU�HIILFLHQF\�VWDQGDUGV�IRU
DSSOLDQFHV�XVLQJ�QDWXUDO�JDV��,QFUHDVHG�UR\DOWLHV�IURP�QHZ�JDV�GULOOLQJ�RQ�/HDVH�����FRXOG�SD\�WKH�ELOO
V
HVWLPDWHG����EQ�FRVW��%DQV�RQ�RIIVKRUH�GULOOLQJ�ZHUH�HQDFWHG�LQ������GXULQJ�WKH�5HDJDQ�DGPLQLVWUDWLRQ�DQG
3UHVLGHQW�%LOO�&OLQWRQ�H[WHQGHG�WKH�SURKLELWLRQ�XQWLO��������7KH�DGPLQLVWUDWLRQ�KDV�EHHQ�DGDPDQW�LQ�WKHLU
DVVHUWLRQ�WKDW�WKH�GULOOLQJ�PRUDWRULXP�ZLOO�UHPDLQ�LQ�SODFH���)HUXOOR�VDLG���:H�ZLOO�VHH�ZKHWKHU�RU�QRW�WKH\�KDYH
EHHQ�SD\LQJ�OLS�VHUYLFH�WR�WKDW�SRVLWLRQ���
6RXUFH��1HZ�2UOHDQV�&LW\�%XVLQHVV�
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+HDY\�VSHQGLQJ�RQ�H[SORUDWLRQ�DQG�SURGXFWLRQ�SURMHFWHG�IRU�WKLV�GHFDGH
���������7KH�QDWLRQ
V�HFRQRP\�PD\�EH�FRROLQJ�RII��EXW�WKH�HQHUJ\�VHFWRU�LV�MXVW�JDLQLQJ�PRUH�VSHHG��HQHUJ\
DQDO\VW�-RKQ�2OVRQ�VDLG��6SHDNLQJ�WR�SRWHQWLDO�LQYHVWRUV�DW�WKH�6RXWKHUQ�+LOOV�&RXQWU\�&OXE��2OVRQ�VDLG
VSHQGLQJ�LQ�YLUWXDOO\�HYHU\�IDFHW�RI�WKH�HQHUJ\�EXVLQHVV�ZLOO�VRDU�RYHU�WKH�QH[W�VHYHUDO�\HDUV����7KH�QH[W�ILYH
\HDUV�LQ�WKLV�FRXQWU\�DUH�JRLQJ�WR�EH�DEVROXWHO\�JUHDW�IRU�DQ\RQH�LQ�WKH�HQHUJ\�EXVLQHVV���2OVRQ�VDLG���,�KDYH
QHYHU�VHHQ�VSHQGLQJ�F\FOHV�WKLV�ELJ���
2OVRQ�DQG�KLV�SDUWQHU��6WHSKHQ�3RXQV��OHIW�6DQGHUV�0RUULV�+DUULV�ODVW�\HDU�DQG�ODXQFKHG�DQ�HQHUJ\�KHGJH
IXQG�FDOOHG������+RXVWRQ�(QHUJ\�3DUWQHUV��0RVW�ELJ�HQHUJ\�LQYHVWPHQWV�PRYH�WKURXJK�+RXVWRQ��WKH
HSLFHQWUH�RI�WKH�HQHUJ\�LQGXVWU\��DQG�2OVRQ�LV�RQH�RI�WKH�FLW\
V�EHVW�NQRZQ�HQHUJ\�DQDO\VWV��ZLWK�SRZHUIXO
FRQWDFWV�DQG�DFFHVV�WR�LQIRUPDWLRQ���:H
UH�VLWWLQJ�RQ�D�ERRPLQJ�HFRQRP\�LQ�+RXVWRQ���2OVRQ�VDLG��
7LJKW�RLO�VXSSOLHV��JHRSROLWLFDO�XQFHUWDLQWLHV��D�ODFN�RI�VXIILFLHQW�86�UHILQLQJ�FDSDFLW\��GHFOLQLQJ�SURGXFWLRQ�DQG
JURZLQJ�GHPDQG�KDYH�SODFHG�XSZDUG�SUHVVXUH�RQ�HQHUJ\�SULFHV�DQG�FUHDWHG�QHZ�RSSRUWXQLWLHV�IRU�LQYHVWRUV�
2OVRQ�VDLG��)RU�H[DPSOH��VSHQGLQJ�RQ�H[SORUDWLRQ�DQG�SURGXFWLRQ�DYHUDJHG������EQ�D�\HDU�LQ�WKH�����V��7KDW
ILJXUH�LV�H[SHFWHG�WR�ULVH�WR������EQ�D�\HDU�WKLV�GHFDGH��KH�VDLG���:H
UH�LPSRUWLQJ�QRZ���������ESG�RI�FUXGH
DQG�UHILQHG�SURGXFWV�VLPSO\�EHFDXVH�RXU�SURGXFWLRQ�LV�GHFOLQLQJ�DQG�RXU�GHPDQG�LV�JRLQJ�XS���2OVRQ�VDLG��
7LJKW�RLO�VXSSOLHV�ZLOO�EHFRPH�HYHQ�WLJKWHU�DV�RLO�LPSRUWV�WR�&KLQD�DQG�WKH�8QLWHG�6WDWHV�FRQWLQXH�WR�ULVH��KH
VDLG���%HWZHHQ�WKH�8QLWHG�6WDWHV�DQG�&KLQD��ZH
OO�KDYH�D�WLJKW�PDUNHW�IRU�ORQJ�WLPH�WR�FRPH���KH�VDLG���&KLQD
ZDQWV�WR�JURZ�LWV�HFRQRP\�DERXW�����D�\HDU�IRU�WKH�QH[W����\HDUV���:KDW
V�PRUH��DQ�RLO�UHILQHU\�KDV�QRW�EHHQ
EXLOW�LQ�WKH�8QLWHG�6WDWHV�VLQFH�������7KH�SURVSHFWV�RI�VHHLQJ�D�QHZ�RQH�DUH�VOLP�EHFDXVH�RI�ZKDW�2OVRQ
GHVFULEHG�DV�DQ��HQYLURQPHQWDO�EORFNDGH���
7KH�SUREOHP�LV�WKDW�PRVW�UHILQHULHV�DUH�UXQQLQJ�QHDU�IXOO�FDSDFLW\��KH�VDLG��:HOOKHDG�UHYHQXHV�WRWDOOHG�����
EQ�ODVW�\HDU�DQG�DUH�H[SHFWHG�WR�ULVH�WR�����EQ�WKLV�\HDU��KH�VDLG��7KH�FRQVWUXFWLRQ�RI�QHZ�HQHUJ\
LQIUDVWUXFWXUH�LV�DW�KDQG�DV�WKH�8QLWHG�6WDWHV�DQG�WKH�UHVW�RI�WKH�ZRUOG�ZRUN�WR�PHHW�JURZLQJ�GHPDQG��3RXQV
VDLG���:H�WKLQN�ZH
UH�LQ�WKH�VHFXODU�XSWXUQ�LQ�WKLV�EXVLQHVV���3RXQV�VDLG���,W
V�EHHQ����\HDUV�VLQFH�ZH
YH�EXLOW
LQIUDVWUXFWXUH�LQ�WKH�HQHUJ\�EXVLQHVV��:H
UH�JRLQJ�WR�GR�D�ZKROH�ORW�RI�WKDW�RYHU�WKH�QH[W�ILYH�WR����\HDUV���
6RXUFH��7XOVD�:RUOG�

6WXG\�WR�DVVHVV�+XUULFDQH�,YDQ
V�LPSDFW�RQ�RIIVKRUH�RLO
���������6L[�VWXGLHV�KDYH�EHHQ�IXQGHG�WR�DVVHVV�WKH�LPSDFW�RI�ODVW�6HSWHPEHU
V�+XUULFDQH�,YDQ�RQ�RIIVKRUH
RLO�DQG�JDV�RSHUDWLRQV�LQ�WKH�*XOI�RI�0H[LFR��7KH�86�0LQHUDOV�0DQDJHPHQW�6HUYLFH��ZKLFK�UHJXODWHV�RIIVKRUH
SURGXFWLRQ��DZDUGHG�WKH�FRQWUDFWV�WRWDOOLQJ�PRUH�WKDQ������������WKH�DJHQF\�VDLG��&KDQJHV�LQ�LQGXVWU\
VWDQGDUGV�DQG�IHGHUDO�UHJXODWLRQV�PD\�EH�UHFRPPHQGHG��
,Q�VSLWH�RI�����PSK�ZLQGV��WKHUH�ZDV�QR�ORVV�RI�OLIH�RU�PDMRU�SROOXWLRQ�LQ�WKH�JXOI
V�SURGXFWLRQ�DUHD�IURP�,YDQ�
EXW����SODWIRUPV�ZHUH�VHULRXVO\�GDPDJHG�DQG�VHYHUDO�ZHUH�GHVWUR\HG��7KHUH�ZDV�DOVR�GDPDJH�WR�XQGHUZDWHU
SLSHOLQHV���6WXGLHV�OLNH�WKHVH�ZLOO�KHOS�006�FRQWLQXH�WR�HQVXUH�WKDW�WKH�VDIH��FOHDQ�RSHUDWLRQ�RI�WKH�RIIVKRUH
LQGXVWU\�ZLOO�EH�DEOH�WR�ZLWKVWDQG�HYHQ�KXUULFDQHV�OLNH�,YDQ���VDLG�-RKQQLH�%XUWRQ��006�GLUHFWRU��
7KH�*XOI�RI�0H[LFR�SURGXFHV�����RI�WKH�QDWLRQ
V�RLO�DQG�����RI�LWV�QDWXUDO�JDV��

%LOO�VXSSRUWV�RIIVKRUH�QDWXUDO�JDV�H[SORUDWLRQ�DORQJ�9LUJLQLD¶¶V�FRDVW
���������2I�WKH�PDQ\�ELOOV�DZDLWLQJ�*RY��0DUN�:DUQHU
V�VLJQDWXUH�LV�RQH�WKDW�ZRXOG�XUJH�D�UHWXUQ�WR�RIIVKRUH
QDWXUDO�JDV�H[SORUDWLRQ�DORQJ�9LUJLQLD
V�FRDVW��7KH�ELOO�JRW�VFDQW�DWWHQWLRQ�GXULQJ�WKH�*HQHUDO�$VVHPEO\��EXW�LW
HDVLO\�FOHDUHG�WKH�6HQDWH�LQ�D������YRWH��DQG�WKH�+RXVH�RI�'HOHJDWHV��������7KH�ELOO�GLUHFWV�VWDWH�RIILFLDOV�WR
DVN�9LUJLQLD
V�FRQJUHVVLRQDO�GHOHJDWLRQ�WR�SXVK�IRU�DQ�H[HPSWLRQ�WR�WKH�IHGHUDO�PRUDWRULXP�RQ�RIIVKRUH
QDWXUDO�JDV�H[SORUDWLRQ��
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,W
V�WKH�ILUVW�VWHS��VRPH�HQYLURQPHQWDOLVWV�DQG�EHDFK�WRZQ�RIILFLDOV�DUJXH��WRZDUG�GULOOLQJ�DQG�SRVVLEOH�RLO�VSLOOV
WKDW�FRXOG�KDYH�GHYDVWDWLQJ�HFRQRPLF�DQG�HQYLURQPHQWDO�FRQVHTXHQFHV���$OWKRXJK�WKLV�ELOO�VXSSRUWV�QDWXUDO
JDV�GHYHORSPHQW��LI�WKH\�GULOO�DQG�ILQG�RLO��ZH�NQRZ�WKH�GULOOLQJ�ZLOO�QRW�EH�OLPLWHG�WR�RQO\�JDV���VDLG�0LFKDHO
7RZQ��GLUHFWRU�RI�WKH�9LUJLQLD�&KDSWHU�RI�WKH�6LHUUD�&OXE��
9LUJLQLD�ZRXOG�EHFRPH�WKH�ILUVW�VWDWH�WR�VHHN�DQ�H[HPSWLRQ�IURP�WKH�IHGHUDO�PRUDWRULXP��KH�VDLG��&RQJUHVV
HQDFWHG�WKH�PRUDWRULXP�RQ�RLO�DQG�JDV�H[SORUDWLRQ�DQG�GULOOLQJ�LQ�������,W�FRYHUV�ERWK�WKH�$WODQWLF�DQG�3DFLILF
FRDVWV�DQG�SDUW�RI�WKH�*XOI�RI�0H[LFR���:H
UH�WKH�ILUVW�RQH���7RZQ�VDLG���:H�ZRXOGQ
W�EH�VXUSULVHG�LI�DQRWKHU
VWDWH�WULHV�WKH�VDPH�WKLQJ���
6LQFH�WKH�86�6HQDWH�VLJQDOOHG�LW�KDV�WKH�YRWHV�IRU�GULOOLQJ�LQ�WKH�$UFWLF�1DWLRQDO�:LOGOLIH�5HIXJH��HQYLURQPHQWDO
JURXSV�DUH�SRLQWLQJ�WR�D�QDWLRQDO�HIIRUW�WR�RSHQ�XS�ERWK�FRDVWV�WR�RLO�DQG�JDV�H[SORUDWLRQ��9LUJLQLD
V�WZR
5HSXEOLFDQ�VHQDWRUV��*HRUJH�$OOHQ�DQG�-RKQ�:DUQHU��ERWK�GHFODUHG�WKHLU�VXSSRUW�IRU�DOORZLQJ�RLO�FRPSDQLHV
LQWR�WKH�����PP�DFUH�FRDVWDO�SODLQ�RI�WKH�$ODVNDQ�UHIXJH��$Q�LQIRUPDO�GUDIW�SURSRVDO�QRZ�FLUFXODWLQJ�WKURXJK
&RQJUHVV�NQRZQ�DV�6($&25��RU�6WDWH�(QKDQFHG�$XWKRULW\�IRU�&RDVWDO�DQG�2IIVKRUH�5HVRXUFHV��ZRXOG
H[SDQG�VWDWHV
�ULJKWV�WR�SURKLELW�RU�DSSURYH�GULOOLQJ�DFWLYLW\�XS�WR����PLOHV�RU�PRUH�IURP�VKRUH��7RZQ�VDLG�D
UHTXHVW�IURP�9LUJLQLD�IRU�RIIVKRUH�H[SORUDWLRQ�FRXOG�JLYH�PRUH�LPSHWXV�WR�6($&25��
5LFKDUG�&KDUWHU��D�PDULQH�FRQVHUYDWLRQ�DGYRFDWH�IRU�(QYLURQPHQWDO�'HIHQFH��WROG�WKLV�LV�D��VWHDOWK�VWUDWHJ\��
3ROLWLFDOO\��9LUJLQLD�LV�WKH�ILUVW��GRPLQR�LQ�D�URRP�IXOO�RI�GRPLQRHV�WKDW�VWUHWFKHV�DURXQG�WKH�(DVW�DQG�:HVW
FRDVWV���KH�VDLG���9LUJLQLD�WXUQHG�RXW�WR�EH�D�FULPH�RI�RSSRUWXQLW\�IRU�WKH�RLO�DQG�JDV�LQGXVWU\��7KH\�FRXOGQ
W
VXFFHHG�LQ�RYHUWXUQLQJ�WKH�RIIVKRUH�GULOOLQJ�PRUDWRULXP�ZLWK�5HSXEOLFDQ�SUHVLGHQWV��'HPRFUDWLF�SUHVLGHQWV
DQG�PDQ\�VHVVLRQV�RI�&RQJUHVV��DQG�WKH\�ODWFKHG�RQWR�D�YXOQHUDEOH�VWDWH�OHJLVODWXUH���
9LUJLQLD�%HDFK�0D\RU�0H\HUD�(��2EHUQGRUI�LV�RSSRVHG�WR�WKH�ELOO���7KH�OHJLVODWLRQ�IOLHV�LQ�WKH�IDFH�RI�ORQJ�
VWDQGLQJ�SRVLWLRQV�SDLQVWDNLQJO\�GHYHORSHG�DW�WKH�ORFDO�DQG�UHJLRQDO�OHYHO���VKH�VDLG�HDUOLHU���,�IHHO�ZH�FDQQRW
VWDQG�E\�VLOHQWO\���
6WDWH�6HQ��)UDQN�:��:DJQHU�DQG�'HO��+DUU\�5��3XUNH\��ERWK�9LUJLQLD�%HDFK�5HSXEOLFDQV��LQWURGXFHG�WKH�ELOOV
WKDW�SXVK�IRU�QDWXUDO�JDV�H[SORUDWLRQ��:DJQHU�KDV�VDLG�WKH�KLJK�FRVW�RI�JDV�PHULWV�D�ORRN�RII�WKH�FRDVW�
:DJQHU�VDLG�WKHUH�PD\�EH�RIIVKRUH�JDV�ILHOGV�ZRUWK������EQ�RYHU����\HDUV��WKRXJK�:DOO�6WUHHW�HVWLPDWHV�SXW
WKH�YDOXH�PXFK�ORZHU����DW������EQ�RYHU����\HDUV��
'RQDOG�6ZLIW��D�SURIHVVRU�RI�JHRORJ\�DQG�RFHDQRJUDSK\�DW�2OG�'RPLQLRQ�8QLYHUVLW\��VDLG�HQHUJ\�ILUPV
FRQGXFWHG�RIIVKRUH�H[SORUDWLRQ�LQ�WKH�����V�DQG�����V��EXW�IRXQG�OLWWOH���,W�ZDV�DOO�SUHWW\�PXFK�RI�D�ELJ
GLVDSSRLQWPHQW���KH�WROG��%RWWRP�PDWHULDO�LQ�PXFK�RI�WKH�PLG�$WODQWLF�GLGQ
W�JHW�KHDWHG�HQRXJK�WR�JHQHUDWH
SHWUROHXP��KH�VDLG��
7KH�ULFKHU�RLO�ILHOGV�LQ�)ORULGD�DUH�WKH�UHDO�DLP�RI�WKH�JDV�DQG�RLO�LQGXVWU\��VDLG�&KDUWHU�RI�(QYLURQPHQWDO
'HIHQFH��%XW�7RZQ�VDLG�ULVLQJ�HQHUJ\�FRVWV�PD\�KDYH�FKDQJHG�JDV�DQG�RLO�FRPSDQLHV
�YLHZV�RI�WKH�9LUJLQLD
FRDVW���7KH�KLJKHU�WKH�FRVW�RI�QDWXUDO�JDV��WKH�PRUH�WKH\
UH�ZLOOLQJ�WR�VSHQG�WR�JR�JHW�PRUH���KH�VDLG��
7RZQ�VDLG�KLV�RUJDQL]DWLRQ�LV�XUJLQJ�:DUQHU�WR�VWRS�WKH�HIIRUW�WR�EULQJ�EDFN�QDWXUDO�JDV�H[SORUDWLRQ��
�:H
UH�HQFRXUDJLQJ�KLP�WR�GR�WKH�ULJKW�WKLQJ�E\�YHWRLQJ�WKH�ELOO���7RZQ�VDLG��
(OOHQ�4XDOOV��WKH�JRYHUQRU
V�VSRNHVZRPDQ��VDLG�WKDW�:DUQHU�KDV�QRW�\HW�PDGH�D�GHFLVLRQ�RQ�WKH
FRQWURYHUVLDO�ELOO��

+XJH�RLO�VSLOO�FRYHUV�/RXLVLDQD�PDUVK
�����������7ZR�RLO�VWRUDJH�WDQNV�GDPDJHG�E\�+XUULFDQH�.DWULQD�KDYH�VSLOOHG�PLOOLRQV�RI�EDUUHOV�RI�RLO�LQWR�D
PDUVK�DQG�ZLOGOLIH�UHIXJH�VRXWK�RI�1HZ�2UOHDQV��DFFRUGLQJ�WR�RIILFLDOV��7KH�/RXLVLDQD�'HSDUWPHQW�RI
(QYLURQPHQWDO�4XDOLW\��'(4��EHOLHYHV�WKH�WZR�WDQNV��ORFDWHG�LQ�DQ�RLO�VWRUDJH��HDFK�FRQWDLQHG���PP�EDUUHOV
RI�RLO��VDLG�VSRNHVPDQ�5RGQH\�0DOOHWW��
7KH�VSLOO�RFFXUUHG�QHDU�9HQLFH������NP�VRXWK�RI�1HZ�2UOHDQV��LQ�D�SHQLQVXOD�WKDW�LQFOXGHV�D�ZLOGOLIH�UHIXJH��
�:H�IOHZ�RYHU�LQ�D�SODQH�DQG�QRWLFHG�DQ�RLO�ODNH�QHDU�9HQLFH���VDLG�5RGQH\�0DOOHWW��D�'(4�VSRNHVPDQ��7KH
RLO�VSLOOHG�LQWR�D�PDUVK�EHWZHHQ�WKH�0LVVLVVLSSL�5LYHU�DQG�WKH�*XOI�RI�0H[LFR��



��

7KH�VLWH�LV�QRW�DFFHVVLEOH��PDNLQJ�LW�LPSRVVLEOH�WR�FOHDQ�XS��0U�0DOOHWW�WROG��7KHUH�DUH�QR�SHRSOH�QHDU�WKH
VSLOO��EXW�LW�LV��DQ�HQYLURQPHQWDO�ULVN���KH�VDLG���1RERG\�FDQ�JHW�WKHUH���KH�VDLG���:H�FDQ
W�JHW�WKHUH�E\�ERDW�
ZH�FDQ
W�JHW�WKHUH�GULYLQJ��VR�DOO�ZH�FDQ�GR�LV�IO\�RYHU�DQG�VD\��
GDPQ��ORRN��WKHUH
V�DQ�RLO�ODNH
���
6RXUFH��$)3�

6WRUPV�GHVWUR\HG�PRVWO\�ROG�ULJV�LQ�*XOI�RI�0H[LFR
E\�%ULDQ�3��1DQRV�
�����������,QWHULRU�6HFUHWDU\�*DOH�1RUWRQ�FRPSDUHG�WKH�FRXQWU\
V�UHOLDQFH�RQ�RLO�DQG�QDWXUDO�JDV�IURP�WKH
*XOI�UHJLRQ�WR�KDYLQJ�DOO�RI�RQH
V�HJJV�LQ�RQH�EDVNHW�DQG��VKH�VDLG���ZH
YH�QRZ�GURSSHG�WKH�EDVNHW��
$FFRUGLQJ�WR�WKH�'HSDUWPHQW�RI�WKH�,QWHULRU��������RI�WKH�������SODWIRUPV�WKDW�WKH�JRYHUQPHQW�0LQHUDOV
0DQDJHPHQW�6HUYLFH�DGPLQLVWHUV�ZHUH�LQ�WKH�SDWK�RI�ODVW�PRQWK
V�KXUULFDQHV��
1RUWRQ�VDLG�WKDW�EHIRUH�WKH�KXUULFDQHV�GDPDJHG�ERWK�WKH�UHJLRQ
V�SRUWV��DQG�WKH�RQ��DQG�RIIVKRUH�IDFLOLWLHV�
QDWXUDO�JDV�SULFHV�KDG�EHHQ�KLJK�HQRXJK�WR�FDXVH�VRPH�MREV�DQG�LQGXVWULHV�WR�PRYH�RYHUVHDV��6KH�H[SHFWV
WKH�FRVW�RI�QDWXUDO�JDV�WR�EH�HYHQ�KLJKHU�ZKHQ�GHPDQG�LQFUHDVHV�WKLV�ZLQWHU��6KH�GRHV�QRW�H[SHFW�RLO�SULFHV
WR�EH�DIIHFWHG�DV�VWURQJO\�EHFDXVH�WKH�FRXQWU\�FDQ�WDS�LQWR�VWUDWHJLF�RLO�UHVHUYHV��7KH�LQLWLDO�HIIHFWV�RI�.DWULQD
DQG�5LWD�ZHUH�IHOW�PDLQO\�E\�WKH�VWDWHV�PRVW�GLUHFWO\�LQ�WKH�SDWKV�RI�WKH�KXUULFDQHV��1RUWRQ�VDLG���7KH
UHYHUEHUDWLRQV�ZLOO�FRQWLQXH�WR�EH�IHOW�LQ�RXU�RLO�DQG�JDV�VXSSO\�LQ�HYHU\�VWDWH���
5HFHQWO\��WKH�006�UHSRUWHG�WKDW������RI�*XOI�RLO�SURGXFWLRQ�DQG������RI�*XOI�QDWXUDO�JDV�SURGXFWLRQ
UHPDLQHG�VKXW�GRZQ��5HSDLUV�RQ�IDFLOLWLHV�ZLWK�VXEVWDQWLDO�GDPDJH�PD\�QRW�EH�FRPSOHWH�IRU�PRQWKV��1RUWRQ
VDLG��7KH�UHEXLOGLQJ�KDV�EHHQ�VORZHG�E\�WKH�FXPXODWLYH�HIIHFWV�RI�KDYLQJ�WZR�KXUULFDQHV�LQ�RQH�UHJLRQ�DQG�E\
WKH�KLJK�GHPDQG�IRU�WKH�FRQVWUXFWLRQ�PDWHULDOV�DQG�HTXLSPHQW�QHHGHG�WR�JHW�WKH�V\VWHP�EDFN�XS�DQG
UXQQLQJ��
$OWKRXJK�����SODWIRUPV�LQ�WKH�*XOI�ZHUH�GHVWUR\HG�E\�WKH�VWRUPV��DOO�EXW�RQH�ZHUH�ROGHU�ULJV��DFFRXQWLQJ�IRU
RQO\�������RI�WKH�UHJLRQ
V�RLO�SURGXFWLRQ�DQG�������RI�LWV�SURGXFWLRQ�RI�QDWXUDO�JDV��7KH�QHZHU�SODWIRUP
GHVWUR\HG�E\�WKH�KXUULFDQH�PD\�KDYH�EHHQ�GDPDJHG�QRW�E\�ZLQGV�EXW�E\�D�FROOLVLRQ�ZLWK�DQ�RIIVKRUH�GULOOLQJ
XQLW�ZKLFK�WKH�VWRUPV�KDG�WRUQ�IURP�LWV�PRRULQJV��
6RXUFH��ZZZ�VXQKHUDOG�FRP��

*XOI�RI�0H[LFR�ORVHV�PRUH�WKDQ������RI�RLO�SURGXFWLRQ
���������$V�RLO�SULFHV�IOLUWHG�ZLWK�WKH������SHU�EDUUHO�PDUN��PRUH�WKDQ������RI�WKH�*XOI�RI�0H[LFR
V�QRUPDO
GDLO\�RLO�SURGXFWLRQ�ZDV�VKXW�LQ�EHFDXVH�RI�+XUULFDQH�.DWULQD��D�IHGHUDO�DJHQF\�VDLG��7KH�86�0LQHUDOV
0DQDJHPHQW�6HUYLFH�VDLG�����RI�WKH�����VWDIIHG�SURGXFWLRQ�SODWIRUPV�LQ�WKH�*XOI�ZHUH�VKXW�GRZQ��GHOD\LQJ
SURGXFWLRQ�RI������PP�EDUUHOV�RI�RLO��2Q�D�QRUPDO�GD\��WKH�*XOI�SURGXFHV�����PP�EDUUHOV��7KH�VKXWGRZQV
DOVR�GHOD\HG�SURGXFWLRQ�RI�����EQ�FI�RI�QDWXUDO�JDV��RU������RI�WKH�*XOI
V�QRUPDO�GDLO\�JDV�SURGXFWLRQ�RI����EQ
FI��WKH�006�UHSRUWHG�IURP�D�VXUYH\�RI����FRPSDQLHV��
6LQFH�.DWULQD�ILUVW�WKUHDWHQHG�*XOI�SODWIRUPV�������PP�EDUUHOV�RI�RLO�DQG������EQ�FI�RI�JDV�KDYH�EHHQ�GHOD\HG
IURP�UHDFKLQJ�PDUNHW��6WRUP�UHODWHG�SURGXFWLRQ�GHOD\V�LQ�WKH�*XOI��ZKLFK�DFFRXQWV�IRU�DERXW�D�WKLUG�RI
QDWLRQ
V�GRPHVWLF�RLO�SURGXFWLRQ��KDYH�ILJXUHG�LQFUHDVLQJO\�LQWR�HQHUJ\�SULFH�MXPSV��,Q�-XO\��WKUHH�*XOI�VWRUPV
LQWHUUXSWHG�SURGXFWLRQ��
+XUULFDQH�(PLO\�GHOD\HG�SURGXFWLRQ�RI���������EDUUHOV�RI�RLO�DQG������EQ�FI�RI�QDWXUDO�JDV��+XUULFDQH�'HQQLV
LQWHUUXSWHG�WKH�SURGXFWLRQ�RI������PP�EDUUHOV�RI�RLO�DQG������EQ�FI�RI�JDV��7URSLFDO�6WRUP�(PLO\�GHOD\HG
SURGXFWLRQ�RI���������EDUUHOV�RI�RLO�DQG����EQ�FI�RI�QDWXUDO�JDV��WKH�006�VDLG��
/DVW�DXWXPQ
V�+XUULFDQH�,YDQ�GDPDJHG�VHYHQ�SODWIRUPV������XQGHUZDWHU�SLSHOLQHV�DQG�UHVXOWHG�LQ�WKH�ORVV�RI
QHDUO\����PP�EDUUHOV�RI�RLO�SURGXFWLRQ�EHWZHHQ�6HSWHPEHU������DQG�)HEUXDU\�������
7KH�*XOI�QRUPDOO\�SURGXFHV�������PP�EDUUHOV�RI�RLO�DQG������WFI�RI�JDV�D�\HDU��7KH�006�DOVR�VDLG����GULOOLQJ
ULJV�H[SORULQJ�IRU�SHWUROHXP�LQ�WKH�*XOI�ZHUH�HYDFXDWHG��
6RXUFH��86�0LQHUDOV�0DQDJHPHQW�6HUYLFH�



��

1HZ�86�HQHUJ\�SUREHV�ZLOO�KDUP�VHD�OLIH
E\�0DUN�&OD\WRQ�
����������)DFHG�ZLWK�LWV�ELJJHVW�HQHUJ\�FKDOOHQJH�LQ�PRUH�WKDQ����\HDUV��WKH�8QLWHG�6WDWHV�LV�SRLVHG�WR�ORRN
IRU�RIIVKRUH�UHVHUYHV�RI�RLO�DQG�QDWXUDO�JDV�DV�QHYHU�EHIRUH��%\�XVLQJ�WKH�ODWHVW�WHFKQLTXHV��JRYHUQPHQW
RIILFLDOV�KRSH�WR�XSGDWH�VXUYH\V�PRUH�WKDQ�WZR�GHFDGHV�ROG�DQG��SHUKDSV��GLVFRYHU�QHZ�SRROV�RI�RLO�DQG�JDV
KLGGHQ�PLOHV�XQGHU�WKH�RFHDQ�IORRU��6XFK�GLVFRYHULHV�FRXOG�ERRVW�86�SURGXFWLRQ�DQG�OHVVHQ�UHOLDQFH�RQ
IRUHLJQ�RLO��
%XW�QRW�HYHU\RQH�LV�SOHDVHG��0DQ\�OHJLVODWRUV�IHDU�WKDW�VXFK�VXUYH\V�ZLOO�ERRVW�SROLWLFDO�SUHVVXUH�WR�EHJLQ
RIIVKRUH�GULOOLQJ�LQ�DUHDV�ZKHUH�LW�KDV�EHHQ�EDQQHG�IRU�GHFDGHV��(YHQ�ZLWKRXW�GULOOLQJ��WKH�QHZ�VXUYH\����ZKLFK
LQYROYHV�EODVWLQJ�WKH�RFHDQ�IORRU�ZLWK�VRXQG�ZDYHV����FRXOG�WKUHDWHQ�PDULQH�OLIH��HQYLURQPHQWDOLVWV�VD\��
�7KHUH�LV�DQ�LQFUHDVLQJ�ERG\�RI�HYLGHQFH�LQGLFDWLQJ�WKDW�WKH�LQWHQVH�EODVWV�RI�VRXQGV�IURP�VHLVPLF�DLU�JXQV
FDQ�LQMXUH��NLOO��DQG�RWKHUZLVH�KDUP�PDULQH�PDPPDOV�DQG�ILVK���VD\V�0LFKDHO�-DVQ\��VHQLRU�SROLF\�FRQVXOWDQW
WR�WKH�1DWXUDO�5HVRXUFHV�'HIHQVH�&RXQFLO��
7KH�SURVSHFW�RI�GULOOLQJ�RII�WKH�FRDVWV�RI�WRXULVW�KDYHQV��VXFK�DV�&DOLIRUQLD�DQG�)ORULGD��KDV�VWLUUHG�WKH�PRVW
YRFDO�RSSRVLWLRQ�WR�WKH�QHZ�VXUYH\��FRQWDLQHG�LQ�WKH�HQHUJ\�OHJLVODWLRQ�SDVVHG�UHFHQWO\���7KH�LQYHQWRU\�LWVHOI
ZRXOG�FRQVWLWXWH�D�VOLSSHU\�VORSH�WRZDUG�IXUWKHU�GULOOLQJ�WKDW�LV�ERWK�XQQHFHVVDU\�DQG�XQZDUUDQWHG���86�5HS�
.DWKHULQH�+DUULV��5��RI�)ORULGD�VDLG��6KH�YRWHG�DJDLQVW�WKH�ELOO�ZLWK����RI�)ORULGD
V����FRQJUHVVLRQDO
UHSUHVHQWDWLYHV�DQG�ERWK�86�VHQDWRUV��
:KLOH�PRVW�RSSRVLWLRQ�FHQWUHV�DURXQG�WKH�SRWHQWLDO�UDPLILFDWLRQV�RI�WKH�VXUYH\��HQYLURQPHQWDOLVWV�DUH
VRXQGLQJ�DQ�DODUP�RYHU�WKH�VHLVPLF�VXUYH\�LWVHOI��$�W\SLFDO�VHLVPLF�DLU�JXQ�DUUD\�SXOOHG�E\�D�VKLS�PLJKW�ILUH�LWV
FRPSUHVVHG�DLU�EXEEOHV�LQWR�WKH�RFHDQ�ILYH�RU�VL[�WLPHV�D�PLQXWH����PRUH�WKDQ�������VKRWV�LQ����KRXUV��
6RPH�UHVHDUFKHUV�ZRUU\�VXFK�WHVWLQJ�ZRXOG�SXPPHO�VHD�FUHDWXUHV�ZLWK�D�EDUUDJH�RI�VRXQG�SXOVHV����
GHFLEHOV�DQG�KLJKHU����HTXLYDOHQW�RQ�ODQG�WR�OLVWHQLQJ�WR�DQ�DUWLOOHU\�JXQ�EHLQJ�ILUHG�����IHHW�DZD\��
6WXGLHV�KDYH�GRFXPHQWHG�WKH�LPSDFW�RI�VHLVPLF�H[SORUDWLRQ�RQ�ILVK�FDWFKHV�RII�1RUZD\��ZKLFK�GLPLQLVKHG�LQ
WKH�����V��6RPH�VFLHQWLVWV�WKLQN�VXUYH\V�ZHUH�FRQQHFWHG�WR�GHDG�JLDQW�VTXLG�IORDWLQJ�RQWR�6SDQLVK�EHDFKHV
LQ������DQG�ZKDOHV�EHDFKLQJ�WKHPVHOYHV�LQ�WKH�6HD�RI�&RUWH]�LQ�������%XW�OLWWOH�LV�NQRZQ�DERXW�WKH�ORQJ�WHUP
LPSDFW�RI�VXFK�WHVWLQJ��HVSHFLDOO\�RQ�ODUJHU�DQLPDOV�OLNH�ZKDOHV��VFLHQWLVWV�VD\��
�,�ZRXOG�VD\�QRW�RQO\�LV�WKH�MXU\�RXW��LW
V�QRW�HYHQ�LPSRXQGHG�\HW���VD\V�$UWKXU�3RSSHU��D�8QLYHUVLW\�RI
0DU\ODQG�ELRORJLVW��%XW�D������VWXG\�E\�WKH�0LQHUDOV�0DQDJHPHQW�6HUYLFH��006��RI�WKH�86�,QWHULRU
'HSDUWPHQW�IRXQG��QR�VLJQLILFDQW�LPSDFW��RQ�PDULQH�OLIH�IURP�JHRORJLFDO�DQG�JHRSK\VLFDO�H[SORUDWLRQ��$
1DWLRQDO�5HVHDUFK�&RXQFLO�DOVR�QRWHG�WKDW��QR�VFLHQWLILF�VWXGLHV�KDYH�FRQFOXVLYHO\�GHPRQVWUDWHG�D�OLQN�
EHWZHHQ�WKH�WZR��
%XW�WKDW�ILQGLQJ�GRHVQ
W�VDWLVI\�-RQDWKDQ�6WHUQ��D�PDULQH�ELRORJLVW�ZKR�DGYLVHV�WKH�$PHULFDQ�&HWDFHDQ
6RFLHW\�RI�6DQ�3HGUR��&DOLIRUQLD��6XFK�ILQGLQJV�W\SLFDOO\�ORRN�DW�VKRUW�WHUP�HIIHFWV�RI�WHVWLQJ�VXFK�DV�WKH
DEVHQFH�RI�PDULQH�OLIH�IORDWLQJ�GHDG�RQ�WKH�VXUIDFH��KH�VD\V���:KDW�LI�GHDG�ILVK�DQG�PDPPDOV�NLOOHG�E\�VRXQG
H[SORVLRQV�VLQN�UDWKHU�WKDQ�IORDW"�'RHV�FKDVLQJ�ILVK�DQG�ZKDOHV�DZD\�IURP�IHHGLQJ�DUHDV�FRVW�WKHP�YLWDO
HQHUJ\�WKDW�UHVXOWV�LQ�SUHPDWXUH�GHDWK"�'RHV�FUHDWLQJ�DQ�RFHDQ�GLQ�NHHS�ZKDOHV�IURP�ILQGLQJ�PDWHV�DQG
IRRG"���<RX�GRQ
W�ZDQW�WR�GLVUXSW�WKHLU�DELOLW\�WR�WDNH�LQ�IRRG��EHFDXVH�LI�WKHLU�HDWLQJ�LV�GLVUXSWHG��WKH\�FDQ
VWDUYH�WR�GHDWK���'U��6WHUQ�VD\V��
6WLOO��WKH�GHDUWK�RI�GHDG�ILVK�IORDWLQJ�LQ�WKH�ZHVWHUQ�DQG�FHQWUDO�*XOI�RI�0H[LFR�ZKHUH�VHLVPLF�WHVWLQJ�KDV�EHHQ
XVHG�LV�JRRG�QHZV�IRU�WKH�RLO�DQG�JDV�LQGXVWU\��ZKLFK�ZDQWV�WKH�VXUYH\�WR�JHW�JRLQJ�VRRQ��/HVV�WKDQ������RI
WKH�QDWLRQ
V�FRDVWDO�VKHOI�KDV�EHHQ�PDSSHG�ZLWK�PRGHUQ�WRROV��006�RIILFLDOV�VD\��7RGD\�DERXW������RI�RLO
DQG������RI�QDWXUDO�JDV�SURGXFHG�LQ�WKH�86�FRPHV�IURP�RIIVKRUH��7KDW
V�MXVW�����RI�WKH�QDWLRQ
V�RYHUDOO�RLO
FRQVXPSWLRQ�DQG������RI�LWV�QDWXUDO�JDV�FRQVXPSWLRQ��
%XW�LQFUHDVLQJO\�VRSKLVWLFDWHG�FRPSXWHU�PRGHOOLQJ�ZLOO�DOORZ�JHRSK\VLFLVWV�WR�ZDON�WKURXJK�WKUHH�GLPHQVLRQDO
�YLUWXDO��GLVSOD\V�RI�XQGHUVHD�RLO�DQG�JDV�GHSRVLWV�WUDSSHG�LQ�OD\HUV�RI�VHGLPHQW����'RHVQ
W�LW�PDNH�VHQVH�WR
PDNH�GHFLVLRQV�EDVHG�RQ�VRXQG�VFLHQFH�DQG�DFWXDO�IDFW�UDWKHU�WKDQ�WXUQLQJ�\RXU�KHDG�DQG�VD\LQJ��
,�GRQ
W



��
HYHQ�ZDQW�WR�NQRZ�
���DVNV�0LNH�.HDUQV��D�VSRNHVPDQ�IRU�WKH�1DWLRQDO�2FHDQ�,QGXVWULHV�$VVRFLDWLRQ��D�WUDGH
JURXS�UHSUHVHQWLQJ�FRPSDQLHV�WKDW�GR�RIIVKRUH�HQHUJ\�SURGXFWLRQ�DQG�H[SORUDWLRQ���0U�.HDUQV�DOVR�QRWHV
KHDOWK\�ZKDOH�DQG�ILVK�VWRFNV�LQ�WKH�*XOI�RI�0H[LFR�ZKHUH�VHLVPLF�WHVWLQJ�KDV�EHHQ�H[WHQVLYH��(YHQ�VR��LW
V
LPSRVVLEOH�WR�NQRZ�LI�ZKDOH�SRSXODWLRQV�ZRXOG�KDYH�EHHQ�KHDOWKLHU�ZLWKRXW�WHVWLQJ��
)RU�LQVWDQFH��D�UHFHQW�ILQGLQJ�ODVW�\HDU�IURP�WKH�VHFRQG�\HDU�RI�DQ�RQJRLQJ�IHGHUDO�VWXG\�RI�VHLVPLF�WHVWLQJ
V
LPSDFW�RQ�VSHUP�ZKDOHV�LQ�WKH�*XOI�RI�0H[LFR�UDLVHV�QHZ�TXHVWLRQV�WKDW�VXJJHVW�WKH�SRWHQWLDO�IRU�GDPDJH�WR
ERWK�WKH�DQLPDOV
�KHDULQJ�DQG�EHKDYLRXU�SDWWHUQV��UHVHDUFKHUV�VD\���$QG�ZKLOH�PRVW�FRQFHUQV�DERXW�WKH
LPSDFW�RI�RFHDQ�QRLVH�KDYH�IRFXVHG�UHFHQWO\�RQ�1DY\�VRQDU��ZKLFK�KDV�EHHQ�OLQNHG�WR�VHYHUDO�ZKDOH
EHDFKLQJV��UHVHDUFKHUV�VD\�VHLVPLF�VXUYH\V�DUH�DOPRVW�DV�ORXG�DV�1DY\�VRQDU�DQG�IDU�PRUH�SUHYDOHQW�LQ
RFHDQ�ZDWHUV��6WHUQ�VXJJHVWV�WKDW�IXWXUH�VHLVPLF�WHVWLQJ�VKRXOG�EH�FRQGXFWHG�ZLWK�FXPXODWLYH�LPSDFW�RI
VRXQG�LQ�WKH�RFHDQ�LQ�PLQG��
%HFDXVH�VRXQG�FDQ�WUDYHO�KXQGUHGV�RU�HYHQ�WKRXVDQGV�RI�PLOHV�XQGHU�ZDWHU��PD\EH�LWV�QRW�VXUSULVLQJ�WKDW
VHLVPLF�DLUJXQV�FDQ�EH�KHDUG�DW�JUHDW�GLVWDQFHV��VD\V�-LP�&XPPLQJV�RI�WKH�$FRXVWLF�(FRORJ\�,QVWLWXWH�LQ
6DQWD�)H��1HZ�0H[LFR��+H�VD\V�ZKDOH�UHVHDUFKHUV�OLVWHQLQJ�LQ�WKH�PLGGOH�RI�WKH�$WODQWLF�2FHDQ�UHFHQWO\
UHSRUWHG�WKDW�DOO�WKH\�FRXOG�KHDU�DW�WLPHV�ZDV�WKH�UHSHWLWLYH�ERRPLQJ�RI�VHLVPLF�WHVWLQJ�DORQJ�WKH�FRDVW�RI
6RXWK�$PHULFDQ�������PLOHV�DZD\����GURZQLQJ�RXW�WKH�SODLQWLYH�FDOO�RI�ZKDOHV��
6RXUFH��7KH�&KULVWLDQ�6FLHQFH�0RQLWRU�

1DWXUDO�*DV�DQG�7HFKQRORJ\�
6RXUFH��&KHYURQ7H[DFR�&RUSRUDWLRQ�
2YHU�WKH�SDVW�WKLUW\�\HDUV��WKH�RLO�DQG�QDWXUDO�JDV�LQGXVWU\�KDV�WUDQVIRUPHG�LQWR�RQH�RI�WKH�PRVW
WHFKQRORJLFDOO\�DGYDQFHG�LQGXVWULHV�LQ�WKH�8QLWHG�6WDWHV��1HZ�LQQRYDWLRQV�KDYH�UHVKDSHG�WKH�LQGXVWU\�LQWR�D
WHFKQRORJ\�OHDGHU��LQ�DOO�VHJPHQWV�RI�WKH�LQGXVWU\��7KLV�VHFWLRQ�ZLOO�GLVFXVV�WKH�UROH�RI�WHFKQRORJ\�LQ�WKH
HYROXWLRQ�RI�WKH�QDWXUDO�JDV�LQGXVWU\��IRFXVLQJ�RQ�WHFKQRORJLHV�LQ�WKH�H[SORUDWLRQ�DQG�SURGXFWLRQ�VHFWRU��DV
ZHOO�DV�D�IHZ�VHOHFW�LQQRYDWLRQV�WKDW�KDYH�KDG�D�SURIRXQG�HIIHFW�RQ�WKH�SRWHQWLDO�IRU�QDWXUDO�JDV�
,Q�UHFHQW�\HDUV��GHPDQG�IRU�QDWXUDO�JDV�KDV�JURZQ�VXEVWDQWLDOO\��+RZHYHU��DV�WKH�QDWXUDO�JDV�LQGXVWU\�LQ�WKH
8QLWHG�6WDWHV�EHFRPHV�PRUH�PDWXUH��GRPHVWLFDOO\�DYDLODEOH�UHVRXUFHV�EHFRPH�KDUGHU�WR�ILQG�DQG�SURGXFH�
$V�ODUJH��FRQYHQWLRQDO�QDWXUDO�JDV�GHSRVLWV�DUH�H[WUDFWHG��WKH�QDWXUDO�JDV�OHIW�LQ�WKH�JURXQG�LV�FRPPRQO\
IRXQG�LQ�OHVV�FRQYHQWLRQDO�GHSRVLWV��ZKLFK�DUH�KDUGHU�WR�GLVFRYHU�DQG�SURGXFH�WKDQ�KDV�KLVWRULFDOO\�EHHQ�WKH
FDVH��+RZHYHU��WKH�QDWXUDO�JDV�LQGXVWU\�KDV�EHHQ�DEOH�WR�NHHS�SDFH�ZLWK�GHPDQG��DQG�SURGXFH�JUHDWHU
DPRXQWV�RI�QDWXUDO�JDV�GHVSLWH�WKH�LQFUHDVLQJO\�XQFRQYHQWLRQDO�DQG�HOXVLYH�QDWXUH��7KH�DELOLW\�RI�WKH�LQGXVWU\
WR�LQFUHDVH�SURGXFWLRQ�LQ�WKLV�PDQQHU�KDV�EHHQ�D�GLUHFW�UHVXOW�RI�WHFKQRORJLFDO�LQQRYDWLRQV��%HORZ�LV�D�EULHI
OLVW�RI�VRPH�RI�WKH�PDMRU�WHFKQRORJLFDO�DGYDQFHPHQWV�WKDW�KDYH�EHHQ�PDGH�UHFHQWO\�
$GYDQFHV�LQ�WKH�([SORUDWLRQ�DQG�3URGXFWLRQ�6HFWRU
7HFKQRORJLFDO�LQQRYDWLRQ�LQ�WKH�H[SORUDWLRQ�DQG�SURGXFWLRQ�VHFWRU�KDV�HTXLSSHG�WKH�LQGXVWU\�ZLWK�WKH
HTXLSPHQW�DQG�SUDFWLFHV�QHFHVVDU\�WR�FRQWLQXDOO\�LQFUHDVH�WKH�SURGXFWLRQ�RI�QDWXUDO�JDV�WR�PHHW�ULVLQJ
GHPDQG��7KHVH�WHFKQRORJLHV�VHUYH�WR�PDNH�WKH�H[SORUDWLRQ�DQG�SURGXFWLRQ�RI�QDWXUDO�JDV�PRUH�HIILFLHQW�
VDIH��DQG�HQYLURQPHQWDOO\�IULHQGO\��'HVSLWH�WKH�IDFW�WKDW�QDWXUDO�JDV�GHSRVLWV�DUH�FRQWLQXDOO\�EHLQJ�IRXQG
GHHSHU�LQ�WKH�JURXQG��LQ�UHPRWH��LQKRVSLWDEOH�DUHDV�WKDW�SURYLGH�D�FKDOOHQJLQJ�HQYLURQPHQW�LQ�ZKLFK�WR
SURGXFH�QDWXUDO�JDV��WKH�H[SORUDWLRQ�DQG�SURGXFWLRQ�LQGXVWU\�KDV�QRW�RQO\�NHSW�XS�LWV�SURGXFWLRQ�SDFH��EXW�LQ
IDFW�KDV�LPSURYHG�WKH�JHQHUDO�QDWXUH�RI�LWV�RSHUDWLRQV��6RPH�KLJKOLJKWV�RI�WHFKQRORJLFDO�GHYHORSPHQW�LQ�WKH
H[SORUDWLRQ�DQG�SURGXFWLRQ�VHFWRU�LQFOXGH�
6 �������IHZHU�ZHOOV�DUH�QHHGHG�RQ�DQ�DQQXDO�EDVLV�WR�GHYHORS�WKH�VDPH�DPRXQW�RI�RLO�DQG�JDV

UHVHUYHV�DV�ZHUH�GHYHORSHG�LQ�������
6 +DG�WHFKQRORJ\�UHPDLQHG�FRQVWDQW�VLQFH�������LW�ZRXOG�WDNH�WZR�ZHOOV�WR�SURGXFH�WKH�VDPH�DPRXQW

RI�RLO�DQG�QDWXUDO�JDV�DV�RQH������ZHOO��+RZHYHU��DGYDQFHV�LQ�WHFKQRORJ\�PHDQ�WKDW�RQH�ZHOO�WRGD\
FDQ�SURGXFH�WZR�WLPHV�DV�PXFK�DV�D�VLQJOH������ZHOO��



��
6 'ULOOLQJ�ZDVWHV�KDYH�GHFUHDVHG�E\�DV�PXFK�DV�����PLOOLRQ�EDUUHOV�GXH�WR�LQFUHDVHG�ZHOO�SURGXFWLYLW\

DQG�IHZHU�ZHOOV��
6 7KH�GULOOLQJ�IRRWSULQW�RI�ZHOO�SDGV�KDV�GHFUHDVHG�E\�DV�PXFK�DV����SHUFHQW�GXH�WR�DGYDQFHG�GULOOLQJ

WHFKQRORJ\��ZKLFK�LV�H[WUHPHO\�XVHIXO�IRU�GULOOLQJ�LQ�VHQVLWLYH�DUHDV��
6 %\�XVLQJ�PRGXODU�GULOOLQJ�ULJV�DQG�VOLPKROH�GULOOLQJ��WKH�VL]H�DQG�ZHLJKW�RI�GULOOLQJ�ULJV�FDQ�EH�UHGXFHG

E\�XS�WR����SHUFHQW�RYHU�WUDGLWLRQDO�GULOOLQJ�ULJV��UHGXFLQJ�WKHLU�VXUIDFH�LPSDFW��
6 +DG�WHFKQRORJ\��DQG�WKXV�GULOOLQJ�IRRWSULQWV��UHPDLQHG�DW������OHYHOV��WRGD\
V�GULOOLQJ�IRRWSULQWV�ZRXOG

WDNH�XS�DQ�DGGLWLRQDO��������DFUHV�RI�ODQG��
6 1HZ�H[SORUDWLRQ�WHFKQLTXHV�DQG�YLEUDWLRQDO�VRXUFHV�PHDQ�OHVV�UHOLDQFH�RQ�H[SORVLYHV��UHGXFLQJ�WKH

LPSDFW�RI�H[SORUDWLRQ�RQ�WKH�HQYLURQPHQW��
6RPH�RI�WKH�PDMRU�UHFHQW�WHFKQRORJLFDO�LQQRYDWLRQV�LQ�WKH�H[SORUDWLRQ�DQG�SURGXFWLRQ�VHFWRU�LQFOXGH�
 ��'�DQG���'�6HLVPLF�,PDJLQJ���7KH�GHYHORSPHQW�RI�VHLVPLF�LPDJLQJ�LQ�WKUHH�GLPHQVLRQV�JUHDWO\

FKDQJHG�WKH�QDWXUH�RI�QDWXUDO�JDV�H[SORUDWLRQ��7KLV�WHFKQRORJ\�XVHV�WUDGLWLRQDO�VHLVPLF�LPDJLQJ
WHFKQLTXHV��FRPELQHG�ZLWK�SRZHUIXO�FRPSXWHUV�DQG�SURFHVVRUV��WR�FUHDWH�D�WKUHH�GLPHQVLRQDO�PRGHO
RI�WKH�VXEVXUIDFH�OD\HUV����'�VHLVPRORJ\�H[SDQGV�RQ�WKLV��E\�DGGLQJ�WLPH�DV�D�GLPHQVLRQ��DOORZLQJ
H[SORUDWLRQ�WHDPV�WR�REVHUYH�KRZ�VXEVXUIDFH�FKDUDFWHULVWLFV�FKDQJH�RYHU�WLPH��([SORUDWLRQ�WHDPV
FDQ�QRZ�LGHQWLI\�QDWXUDO�JDV�SURVSHFWV�PRUH�HDVLO\��SODFH�ZHOOV�PRUH�HIIHFWLYHO\��UHGXFH�WKH�QXPEHU
RI�GU\�KROHV�GULOOHG��UHGXFH�GULOOLQJ�FRVWV��DQG�FXW�H[SORUDWLRQ�WLPH��7KLV�OHDGV�WR�ERWK�HFRQRPLF�DQG
HQYLURQPHQWDO�EHQHILWV�

 &2��6DQG�)UDFWXULQJ���)UDFWXULQJ�WHFKQLTXHV�KDYH�EHHQ�XVHG�VLQFH�WKH�����V�WR�KHOS�LQFUHDVH�WKH
IORZ�UDWH�RI�QDWXUDO�JDV�DQG�RLO�IURP�XQGHUJURXQG�IRUPDWLRQV��&2��6DQG�IUDFWXULQJ�LQYROYHV�XVLQJ�D
PL[WXUH�RI�VDQG�SURSDQWV�DQG�OLTXLG�&2��WR�IUDFWXUH�IRUPDWLRQV��FUHDWLQJ�DQG�HQODUJLQJ�FUDFNV
WKURXJK�ZKLFK�RLO�DQG�QDWXUDO�JDV�PD\�IORZ�PRUH�IUHHO\��7KH�&2��WKHQ�YDSRUL]HV��OHDYLQJ�RQO\�VDQG
LQ�WKH�IRUPDWLRQ��KROGLQJ�WKH�QHZO\�HQODUJHG�FUDFNV�RSHQ��%HFDXVH�WKHUH�DUH�QR�RWKHU�VXEVWDQFHV
XVHG�LQ�WKLV�W\SH�RI�IUDFWXULQJ��WKHUH�DUH�QR�
OHIWRYHUV
�IURP�WKH�IUDFWXULQJ�SURFHVV�WKDW�PXVW�EH
UHPRYHG��7KLV�PHDQV�WKDW��ZKLOH�WKLV�W\SH�RI�IUDFWXULQJ�HIIHFWLYHO\�RSHQV�WKH�IRUPDWLRQ�DQG�DOORZV�IRU
LQFUHDVHG�UHFRYHU\�RI�RLO�DQG�QDWXUDO�JDV��LW�GRHV�QRW�GDPDJH�WKH�GHSRVLW��JHQHUDWHV�QR�EHORZ
JURXQG�ZDVWHV��DQG�SURWHFWV�JURXQGZDWHU�UHVRXUFHV�

 &RLOHG�7XELQJ���&RLOHG�WXELQJ�WHFKQRORJLHV�UHSODFH�WKH�WUDGLWLRQDO�ULJLG��MRLQWHG�GULOO�SLSH�ZLWK�D�ORQJ�
IOH[LEOH�FRLOHG�SLSH�VWULQJ��7KLV�JUHDWO\�UHGXFHV�WKH�FRVW�RI�GULOOLQJ��DV�ZHOO�DV�SURYLGLQJ�D�VPDOOHU
GULOOLQJ�IRRWSULQW��UHTXLULQJ�OHVV�GULOOLQJ�PXG��IDVWHU�ULJ�VHW�XS��DQG�UHGXFLQJ�WKH�WLPH�QRUPDOO\�QHHGHG
WR�PDNH�GULOO�SLSH�FRQQHFWLRQV��&RLOHG�WXELQJ�FDQ�DOVR�EH�XVHG�LQ�FRPELQDWLRQ�ZLWK�VOLPKROH�GULOOLQJ�WR
SURYLGH�YHU\�HFRQRPLF�GULOOLQJ�FRQGLWLRQV��DQG�OHVV�LPSDFW�RQ�WKH�HQYLURQPHQW�

 0HDVXUHPHQW�:KLOH�'ULOOLQJ���0HDVXUHPHQW�:KLOH�'ULOOLQJ��0:'��V\VWHPV�DOORZ�IRU�WKH�FROOHFWLRQ�RI
GDWD�IURP�WKH�ERWWRP�RI�D�ZHOO�DV�LW�LV�EHLQJ�GULOOHG��7KLV�DOORZV�HQJLQHHUV�DQG�GULOOLQJ�WHDPV�DFFHVV�WR
XS�WR�WKH�VHFRQG�LQIRUPDWLRQ�RQ�WKH�H[DFW�QDWXUH�RI�WKH�URFN�IRUPDWLRQV�EHLQJ�HQFRXQWHUHG�E\�WKH�GULOO
ELW��7KLV�LPSURYHV�GULOOLQJ�HIILFLHQF\�DQG�DFFXUDF\�LQ�WKH�GULOOLQJ�SURFHVV��DOORZV�EHWWHU�IRUPDWLRQ
HYDOXDWLRQ�DV�WKH�GULOO�ELW�HQFRXQWHUV�WKH�XQGHUJURXQG�IRUPDWLRQ��DQG�UHGXFHV�WKH�FKDQFH�RI
IRUPDWLRQ�GDPDJH�DQG�EORZRXWV�

 6OLPKROH�'ULOOLQJ���6OLPKROH�GULOOLQJ�LV�H[DFWO\�DV�LW�VRXQGV��GULOOLQJ�D�VOLPPHU�KROH�LQ�WKH�JURXQG�WR�JHW
WR�QDWXUDO�JDV�DQG�RLO�GHSRVLWV��,Q�RUGHU�WR�EH�FRQVLGHUHG�VOLPKROH�GULOOLQJ��DW�OHDVW����SHUFHQW�RI�D�ZHOO
PXVW�EH�GULOOHG�ZLWK�D�GULOO�ELW�OHVV�WKDQ�VL[�LQFKHV�LQ�GLDPHWHU��ZKHUHDV�FRQYHQWLRQDO�ZHOOV�W\SLFDOO\
XVH�GULOO�ELWV�DV�ODUJH�DV�������LQFKHV�LQ�GLDPHWHU���6OLPKROH�GULOOLQJ�FDQ�VLJQLILFDQWO\�LPSURYH�WKH
HIILFLHQF\�RI�GULOOLQJ�RSHUDWLRQV��DV�ZHOO�DV�GHFUHDVH�LWV�HQYLURQPHQWDO�LPSDFW��,Q�IDFW��VKRUWHU�GULOOLQJ
WLPHV�DQG�VPDOOHU�GULOOLQJ�FUHZV�FDQ�WUDQVODWH�LQWR�D����SHUFHQW�UHGXFWLRQ�LQ�GULOOLQJ�FRVWV��ZKLOH
UHGXFLQJ�WKH�GULOOLQJ�IRRWSULQW�E\�DV�PXFK�DV����SHUFHQW��%HFDXVH�RI�LWV�ORZ�FRVW�SURILOH�DQG�UHGXFHG
HQYLURQPHQWDO�LPSDFW��VOLPKROH�GULOOLQJ�SURYLGHV�D�PHWKRG�RI�HFRQRPLFDOO\�GULOOLQJ�H[SORUDWRU\�ZHOOV�LQ
QHZ�DUHDV��GULOOLQJ�GHHSHU�ZHOOV�LQ�H[LVWLQJ�ILHOGV��DQG�SURYLGLQJ�DQ�HIILFLHQW�PHDQV�IRU�H[WUDFWLQJ
PRUH�QDWXUDO�JDV�DQG�RLO�IURP�XQGHSOHWHG�ILHOGV�

 2IIVKRUH�'ULOOLQJ�7HFKQRORJ\���7KH�RIIVKRUH�RLO�DQG�JDV�SURGXFWLRQ�VHFWRU�LV�VRPHWLPHV�UHIHUUHG�WR�DV

1$6$�RI�WKH�6HD
��GXH�WR�WKH�PRQXPHQWDO�DFKLHYHPHQWV�LQ�GHHSZDWHU�GULOOLQJ�WKDW�KDYH�EHHQ
IDFLOLWDWHG�E\�VWDWH�RI�WKH�DUW�WHFKQRORJ\��1DWXUDO�JDV�DQG�RLO�GHSRVLWV�DUH�EHLQJ�IRXQG�DW�ORFDWLRQV�WKDW



��
DUH�GHHSHU�DQG�GHHSHU�XQGHUZDWHU��:KHUHDV�RIIVKRUH�GULOOLQJ�RSHUDWLRQV�XVHG�WR�EH�VRPH�RI�WKH
PRVW�ULVN\�DQG�GDQJHURXV�XQGHUWDNLQJV��QHZ�WHFKQRORJ\��LQFOXGLQJ�LPSURYHG�RIIVKRUH�GULOOLQJ�ULJV�
G\QDPLF�SRVLWLRQLQJ�GHYLFHV�DQG�VRSKLVWLFDWHG�QDYLJDWLRQ�V\VWHPV�DUH�DOORZLQJ�VDIH��HIILFLHQW
RIIVKRUH�GULOOLQJ�LQ�ZDWHUV�PRUH�WKDQ��������IHHW�GHHS��7R�OHDUQ�PRUH�DERXW�RIIVKRUH�GULOOLQJ��FOLFN
KHUH��

7KH�DERYH�WHFKQRORJLFDO�DGYDQFHPHQWV�SURYLGH�RQO\�D�VQDSVKRW�RI�WKH�LQFUHDVLQJO\�VRSKLVWLFDWHG�WHFKQRORJ\
EHLQJ�GHYHORSHG�DQG�SXW�LQWR�SUDFWLFH�LQ�WKH�H[SORUDWLRQ�DQG�SURGXFWLRQ�RI�QDWXUDO�JDV�DQG�RLO��1HZ
WHFKQRORJLHV�DQG�DSSOLFDWLRQV�DUH�EHLQJ�GHYHORSHG�FRQVWDQWO\��DQG�VHUYH�WR�LPSURYH�WKH�HFRQRPLFV�RI
SURGXFLQJ�QDWXUDO�JDV��DOORZ�IRU�WKH�SURGXFWLRQ�RI�GHSRVLWV�IRUPHUO\�FRQVLGHUHG�WRR�XQFRQYHQWLRQDO�RU
XQHFRQRPLF�WR�GHYHORS��DQG�HQVXUH�WKDW�WKH�VXSSO\�RI�QDWXUDO�JDV�NHHSV�XS�ZLWK�VWHDGLO\�LQFUHDVLQJ�GHPDQG�
6XIILFLHQW�GRPHVWLF�QDWXUDO�JDV�UHVRXUFHV�H[LVW�WR�KHOS�IXHO�WKH�8�6��IRU�D�VLJQLILFDQW�SHULRG�RI�WLPH��DQG
WHFKQRORJ\�LV�SOD\LQJ�D�KXJH�UROH�LQ�SURYLGLQJ�ORZ�FRVW��HQYLURQPHQWDOO\�VRXQG�PHWKRGV�RI�H[WUDFWLQJ�WKHVH
UHVRXUFHV�

8�6��&RXUW�DSSURYHV�*XOI�RI�0H[LFR�RLO�GULOOLQJ�SODQ
:HG�-XO��������������SP�('7����5HXWHUV
:$6+,1*721��5HXWHUV����,Q�D�ELJ�ZLQ�IRU�RLO�FRPSDQLHV��D�IHGHUDO�DSSHDOV�FRXUW�VDLG�LW�ZLOO�DOORZ�WKH�8�6�
,QWHULRU�'HSDUWPHQW�WR�PRYH�IRUZDUG�ZLWK�RLO�DQG�QDWXUDO�JDV�OHDVLQJ�SODQV�IRU�WKH�*XOI�RI�0H[LFR�WKDW�ZHUH
GUDZQ�XS�E\�WKH�%XVK�DGPLQLVWUDWLRQ�

7KH�GHSDUWPHQW�LQ�0D\�VRXJKW�FODULILFDWLRQ�RI�D�FRXUW�GHFLVLRQ�WKDW�VWUXFN�GRZQ�WKH�%XVK
DGPLQLVWUDWLRQ
V�ILYH�\HDU�������WR�������RIIVKRUH�RLO�DQG�JDV�GULOOLQJ�SODQ�EDVHG�RQ�WKH�FRXUW
V�ILQGLQJV�WKDW�D
SURSHU�UHYLHZ�KDG�QRW�EHHQ�GRQH�RQ�KRZ�WKH�GULOOLQJ�ZRXOG�DIIHFW�WKH�HQYLURQPHQW�

7KH�LQLWLDO�GLVSXWH�IRFXVHG�RQ�RIIVKRUH�GULOOLQJ�LQ�$ODVNDQ�ZDWHUV��EXW�WKH�GHSDUWPHQW�ZDQWHG�WR�NQRZ
ZKHWKHU�OHDVHV�LQ�WKH�*XOI�RI�0H[LFR�ZRXOG�DOVR�EH�DIIHFWHG�

,Q�D�UXOLQJ�RQ�7XHVGD\��WKH�8�6��'LVWULFW�&RXUW�LQ�:DVKLQJWRQ�VDLG�OHDVLQJ�SODQV�IRU�WKH�*XOI�FRXOG
FRQWLQXH��DV�FRXOG�GULOOLQJ�RII�$ODVND��EXW�WKH�GHSDUWPHQW�ZRXOG�KDYH�WR�FRQGXFW�D�UHYLHZ�RI�WKH
HQYLURQPHQWDO�ULVNV�EHIRUH�DSSURYLQJ�VLJQLILFDQW�HQHUJ\�GHYHORSPHQW�DFWLYLWLHV�

,I�WKH�GHSDUWPHQW�IDLOV�WR�FDUU\�RXW�WKH�ULVN�DQDO\VLV��WKH�FRXUW�VDLG�LW�PD\�WKURZ�RXW�WKH�OHDVLQJ�SODQ�
,QWHULRU�6HFUHWDU\�.HQ�6DOD]DU�VDLG�KH�ZDV�SOHDVHG�ZLWK�WKH�FRXUW
V�GHFLVLRQ�DQG�ZLOO�JR�IRUZDUG�ZLWK

D�*XOI�RI�0H[LFR�OHDVH�VDOH�SODQQHG�IRU�$XJXVW����
�3UHVLGHQW�2EDPD�KDV�PDGH�FOHDU�WKDW�D�FRPSUHKHQVLYH�HQHUJ\�SODQ�WKDW�UHGXFHV�$PHULFD
V

GHSHQGHQFH�RQ�IRUHLJQ�RLO�PXVW�LQFOXGH�GRPHVWLF�SURGXFWLRQ��DQG�WKH�&RXUW
V�UXOLQJ�DOORZV�XV�WR�PRYH
IRUZDUG�LQ�D�EDODQFHG�ZD\���6DOD]DU�VDLG�

�7KH�FRXUW�PDGH�WKH�ULJKW�GHFLVLRQ�E\�DOORZLQJ�WKH�FRQWLQXHG�SURGXFWLRQ�RI�RLO�DQG�QDWXUDO�JDV�IURP
*XOI�RI�0H[LFR���VDLG�WKH�$PHULFDQ�3HWUROHXP�,QVWLWXWH��ZKLFK�VXHG�WR�DOORZ�GULOOLQJ�LQ�WKH�*XOI�WR�FRQWLQXH�
�7KH�QDWLRQ
V�HQHUJ\�VHFXULW\�GHSHQGV�XSRQ�WKHVH�UHVRXUFHV��

7KH�WUDGH�JURXS�HQFRXUDJHG�WKH�GHSDUWPHQW�WR�TXLFNO\�FRQGXFW�QHZ�HQYLURQPHQWDO�UHYLHZV�RI
RIIVKRUH�OHDVHV�LQ�$ODVND�VR�IXWXUH�H[SORUDWLRQ�DQG�SURGXFWLRQ�RI�WKH�VWDWH
V�YDVW�RLO�DQG�JDV�UHVRXUFHV�FDQ
WDNH�SODFH�

7KH�$ODVND�:LOGHUQHVV�/HDJXH�VDLG�WKH�FRXUW�ZLOO�NHHS��VWULFW�RYHUVLJKW��RI�WKH�GHSDUWPHQW�DV�LW
FRQGXFWV�D�QHZ�HQYLURQPHQWDO�DQDO\VLV�

�7KLV�GULOOLQJ�SODQ�DQG�WKH�DVVRFLDWHG�VHLVPLF�WHVWLQJ��LQFUHDVHV�LQ�YHVVHO�WUDIILF��SURSRVHG�ODUJH
RQVKRUH�DQG�RIIVKRUH�LQIUDVWUXFWXUH�SURMHFWV��DQG�SURMHFWLRQV�RI�RLO�VSLOOV�LQ�RXU�XQLQGXVWULDOL]HG�KRPHODQGV�LV
H[WUHPHO\�VWUHVVIXO���VDLG�&DUROLQH�&DQQRQ��SUHVLGHQW�RI�D�QDWLYH�$ODVNDQ�YLOODJH�ZKR�VXHG�WR�EORFN�WKH
ILYH�\HDU�GULOOLQJ�SODQ�
�5HSRUWLQJ�E\�7RP�'RJJHWW��HGLWLQJ�E\�-LP�0DUVKDOO�
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(QRUPRXV�2LO�6HHSDJH�LQ�WKH�*XOI�RI�0H[LFR�
-XQH����������
2LO�HQWHUV�WKH�PDULQH�HQYLURQPHQW�IURP�KXPDQ�DFWLYLW\�DQG�QDWXUDO�VHHSV��$�1DWLRQDO�$FDGHP\�RI�6FLHQFH
VWXG\�UHFHQWO\�HVWLPDWHG�WKDW�DERXW����SHUFHQW�RI�WKH�RLO�HQWHULQJ�WKH�PDULQH�HQYLURQPHQW�LV�D�UHVXOW�RI
QDWXUDO�VHHSDJH�IURP�VXEVXUIDFH�UHVHUYRLUV��7KH�*XOI�RI�0H[LFR�LV�DQ�DUHD�ZKHUH�VXFK�QDWXUDO�VHHSDJH
RFFXUV�DW�D�YHU\�KLJK�UDWH��2I�WKH���������PHWULF�WRQV�RI�RLO�VHHSDJH�WKDW�LV�WKRXJKW�WR�RFFXU�HDFK�\HDU�
DERXW���������PHWULF�WRQV�HVFDSHV�IURP�WKH�IORRU�RI�WKH�*XOI�RI�0H[LFR�

1DWXUDO�2LO�6HHSV�LQ�WKH�*XOI�RI�0H[LFR���*HRORJ\�FRP
$�1$6$�(DUWK�2EVHUYDWRU\�QHZV�UHOHDVH�IURP�)HEUXDU\��������
$OWKRXJK�DFFLGHQWV�DQG�KXUULFDQH�GDPDJH�WR�LQIUDVWUXFWXUH�DUH�RIWHQ�WR�EODPH�IRU�RLO�VSLOOV�DQG�WKH�UHVXOWLQJ
SROOXWLRQ�LQ�FRDVWDO�*XOI�RI�0H[LFR�ZDWHUV��QDWXUDO�VHHSDJH�IURP�WKH�RFHDQ�IORRU�LQWURGXFHV�D�VLJQLILFDQW
DPRXQW�RI�RLO�WR�RFHDQ�HQYLURQPHQWV�DV�ZHOO��2LO�VSLOOV�DUH�QRWRULRXVO\�GLIILFXOW�WR�LGHQWLI\�LQ�QDWXUDO�FRORU
�SKRWR�OLNH��VDWHOOLWH�LPDJHV��HVSHFLDOO\�LQ�WKH�RSHQ�RFHDQ��%HFDXVH�WKH�RFHDQ�VXUIDFH�LV�DOUHDG\�VR�GDUN
EOXH�LQ�WKHVH�LPDJHV��WKH�DGGLWLRQDO�GDUNHQLQJ�RU�VOLJKW�FRORU�FKDQJH�WKDW�UHVXOWV�IURP�D�VSLOO�LV�XVXDOO\
LPSHUFHSWLEOH��

5HPRWH�VHQVLQJ�VFLHQWLVWV�UHFHQWO\�GHPRQVWUDWHG�WKDW�WKHVH�³LQYLVLEOH´�RLO�VOLFNV�GR�VKRZ�XS�LQ
SKRWR�OLNH�LPDJHV�LI�\RX�ORRN�LQ�WKH�ULJKW�SODFH��WKH�VXQJOLQW�UHJLRQ��7KLV�SDLU�RI�LPDJHV�LQFOXGHV�D�ZLGH�DUHD
YLHZ�RI�WKH�*XOI�RI�0H[LFR�IURP�WKH�0RGHUDWH�5HVROXWLRQ�,PDJLQJ�6SHFWURUDGLRPHWHU��02',6��RQ�1$6$¶V
7HUUD�VDWHOOLWH�RQ�0D\�����������WRS���DQG�D�FORVH�XS��ERWWRP��RI�GR]HQV�RI�QDWXUDO�FUXGH�RLO�VHHSV�RYHU�GHHS
ZDWHU�LQ�WKH�FHQWUDO�*XOI��

7KH�ZDVKHG�RXW�VZDWK�UXQQLQJ�WKURXJK�WKH�VFHQH�LV�ZKHUH�WKH�6XQ�LV�JOLQWLQJ�RII�WKH�RFHDQ¶V�VXUIDFH�
,I�WKH�RFHDQ�ZHUH�DV�VPRRWK�DV�D�PLUURU��D�VHTXHQFH�RI�QHDUO\�SHUIHFW�UHIOHFWLRQV�RI�WKH�6XQ��HDFK�ZLWK�D
ZLGWK�EHWZHHQ�����NLORPHWHUV��ZRXOG�DSSHDU�LQ�WKDW�OLQH��DORQJ�WKH�WUDFN�RI�WKH�VDWHOOLWH¶V�RUELW��%HFDXVH�WKH
RFHDQ�LV�QHYHU�SHUIHFWO\�VPRRWK�RU�FDOP��KRZHYHU��WKH�6XQ¶V�UHIOHFWLRQ�JHWV�EOXUUHG�DV�WKH�OLJKW�LV�VFDWWHUHG
LQ�DOO�GLUHFWLRQV�E\�ZDYHV��7KH�VOLFNV�EHFRPH�YLVLEOH�QRW�EHFDXVH�WKH\�FKDQJH�WKH�FRORU�RI�WKH�RFHDQ��EXW
EHFDXVH�WKH\�GDPSHQ�WKH�VXUIDFH�ZDYHV��7KH�VPRRWKLQJ�RI�WKH�ZDYHV�FDQ�PDNH�WKH�RLO�FRYHUHG�SDUWV�RI�WKH
VXQJOLQW�DUHD�PRUH�RU�OHVV�UHIOHFWLYH�WKDQ�VXUURXQGLQJ�ZDWHUV��GHSHQGLQJ�RQ�WKH�GLUHFWLRQ�IURP�ZKLFK�\RX
YLHZ�WKHP��

7KH�XVXDO�WHFKQLTXH�IRU�PDSSLQJ�RLO�VOLFNV�IURP�VSDFH�XVHV�UDGDU��ZKLFK�ERXQFHV�SXOVHV�RI�UDGLR
ZDYHV�RII�WKH�ZDYH�URXJKHQHG�VXUIDFH�RI�WKH�ZDWHU�DQG�GHWHFWV�WKH�DPRXQW�RI�EDFNVFDWWHUHG�HQHUJ\��7KH
GRZQVLGH�RI�XVLQJ�VSDFH�EDVHG�UDGDUV�WR�PDS�RLO�VOLFNV�LV�WKDW�WKH\�GRQ¶W�SURYLGH�URXWLQH�FRYHUDJH�RI�ODUJH
DUHDV��DQG�RLO�VOLFNV�PD\�HYDSRUDWH�RU�GLVSHUVH�VLJQLILFDQWO\�ZLWKLQ�D�GD\��7KH�UHVHDUFKHUV�VXJJHVW�WKDW
WUDFNLQJ�RLO�VOLFNV�LQ�WKH�ZLGH�VXQJOLQW�UHJLRQ�RI�GDLO\�7HUUD�DQG�$TXD�02',6�LPDJHV�PD\�EH�D�EHWWHU�DYHQXH
IRU�FRPSUHKHQVLYH��QHDU�UHDO�WLPH�PRQLWRULQJ�RI�ODUJH�RLO�VSLOOV�DQG�QDWXUDO�VHHSV�LQ�PDULQH�HFRV\VWHPV��

6DWHOOLWH�LPDJHV�SUHSDUHG�E\�-HVVH�$OOHQ�RI�1$6$�XVLQJ�GDWD�REWDLQHG�IURP�WKH�*RGGDUG�/HYHO���DQG
$WPRVSKHULF�$UFKLYH�DQG�'LVWULEXWLRQ�6\VWHP��&DSWLRQV�E\�5HEHFFD�/LQGVH\�RI�1$6$��

%3¶V�7LEHU�)LQG�0D\�6LJQDO�2LO�5HYLYDO�LQ�8�6��*XOI�RI�0H[LFR�
%\�-RH�&DUUROO����%ORRPEHUJ
6HSW�����%ORRPEHUJ�����%3�3OF¶V�GLVFRYHU\�RI�WKH�ELJJHVW�8�6��RLO�ILQG�LQ�WKUHH�\HDUV�PD\�VSXU�DQ�H[SORUDWLRQ
UHYLYDO�LQ�WKH�*XOI�RI�0H[LFR��D�UHJLRQ�WKRXJKW�E\�VRPH�LQGXVWU\�H[HFXWLYHV�WR�EH�SOD\HG�RXW�DIWHU�RXWSXW
VOXPSHG��

/RQGRQ�EDVHG�%3�VDLG�WRGD\�LW�LGHQWLILHG�D�³JLDQW´�SURVSHFW�FDOOHG�7LEHU�PRUH�WKDQ�VL[�PLOHV�����
NLORPHWHUV��EHQHDWK�WKH�VXUIDFH�RI�WKH�*XOI��7KH�ILQG�FRQILUPV�WKHUH�DUH�PRUH�ODUJH�UHVHUYRLUV�RI�FUXGH�RII
WKH�FRDVWV�RI�/RXLVLDQD�DQG�7H[DV��VDLG�0DWW�6Q\GHU��OHDG�DQDO\VW�IRU�*XOI�RI�0H[LFR�UHVHDUFK�DW�FRQVXOWLQJ
ILUP�:RRG�0DFNHQ]LH�/WG��LQ�+RXVWRQ��



��
³7KLV�LV�GHILQLWHO\�JRRG�QHZV�IRU�WKH�*XOI�´�6Q\GHU�VDLG��³:KHQ�D�VXSHUPDMRU�OLNH�%3�XVHV�D�WHUP�OLNH

µJLDQW¶�WR�GHVFULEH�D�GLVFRYHU\��SHRSOH�VLW�XS�DQG�WDNH�QRWLFH�´�
7KH�DQQRXQFHPHQW�EULQJV�QHZ�DWWHQWLRQ�WR�D�UHJLRQ�ZKHUH�RIIVKRUH�RLO�H[SORUDWLRQ�ZDV�SLRQHHUHG

PRUH�WKDQ�VL[�GHFDGHV�DJR��7KH�IRUPHU�.HUU�0F*HH�&RUS��GULOOHG�WKH�ZRUOG¶V�ILUVW�FRPPHUFLDO�RLO�ZHOO�RXW�RI
VLJKW�RI�ODQG�LQ�WKH�*XOI�RI�0H[LFR��,W�VWUXFN�FUXGH�LQ�2FWREHU�������'DQLHO�<HUJLQ��FKDLUPDQ�RI�,+6
&DPEULGJH�(QHUJ\�5HVHDUFK�$VVRFLDWHV�,QF���ZURWH�LQ�³7KH�3UL]H�´�KLV�ERRN�RQ�WKH�LQGXVWU\¶V�KLVWRU\��

7KH�UHJLRQ�KDV�ORVW�IDYRU�DPRQJ�VRPH�SURGXFHUV��([[RQ�0RELO�&RUS���WKH�ELJJHVW�8�6��RLO�FRPSDQ\�
KDVQ¶W�HPSKDVL]HG�*XOI�RI�0H[LFR�H[SORUDWLRQ�EHFDXVH�PRVW�GLVFRYHULHV�KDYHQ¶W�EHHQ�ODUJH�HQRXJK�WR�MXVWLI\
WKH�H[SHQVH��&KLHI�([HFXWLYH�2IILFHU�5H[�7LOOHUVRQ�WROG�UHSRUWHUV�LQ�0DUFK�������
([[RQ�/RRNV�(OVHZKHUH�
7KH�,UYLQJ��7H[DV�EDVHG�FRPSDQ\�SDLG������PLOOLRQ�IRU�ULJKWV�WR�H[SORUH����EORFNV�LQ�ODVW�PRQWK¶V�IHGHUDO
DXFWLRQ�RI�*XOI�OHDVHV��7LOOHUVRQ�LV�IRFXVLQJ�KLV�����ELOOLRQ�GULOOLQJ�EXGJHW�RQ�SODFHV�VXFK�DV�%UD]LO�DQG�4DWDU
WKDW�KH�EHOLHYHV�ZLOO�\LHOG�ELJJHU�UHWXUQV��

%3��ZKRVH�SDUWQHUV�DW�7LEHU�DUH�3HWUROHR�%UDVLOHLUR�6$�DQG�&RQRFR3KLOOLSV��VDLG�LWV�GLVFRYHU\�PD\
KROG���ELOOLRQ�EDUUHOV�RI�FUXGH�DQG�QDWXUDO�JDV��2I�WKDW�WRWDO��WKH�FRPSDQLHV�PD\�EH�DEOH�WR�H[WUDFW�WKH
HTXLYDOHQW�RI�����PLOOLRQ�EDUUHOV�RI�RLO��VDLG�/HWD�6PLWK��D�GLUHFWRU�DW�,+6�&DPEULGJH�LQ�+RXVWRQ��$W�FXUUHQW
SULFHV��WKDW�DPRXQW�RI�RLO�ZRXOG�EH�ZRUWK�PRUH�WKDQ�����ELOOLRQ��

7LEHU�LV�%3¶V�VHFRQG�GLVFRYHU\�LQ�WKUHH�\HDUV�LQ�D�JHRORJLFDO�IRUPDWLRQ�LQ�WKH�*XOI�NQRZQ�DV�WKH�ORZHU
7HUWLDU\��ZKLFK�FRQVLVWV�RI�D�OD\HU�RI�URFNV�FUHDWHG����PLOOLRQ�WR����PLOOLRQ�\HDUV�DJR��,W¶V�WKH���WK�GLVFRYHU\
WR�GDWH�LQ�WKH�ORZHU�7HUWLDU\��ZKLFK�LV�GHHSHU�WKDQ�DQ\�H[LVWLQJ�SURGXFLQJ�ILHOGV��

%3�&KLHI�([HFXWLYH�2IILFHU�7RQ\�+D\ZDUG�LV�VSHQGLQJ������PLOOLRQ�D�ZHHN�LQ�WKH�8�6��WR�ILQG�QHZ
SURVSHFWV�DQG�ERRVW�RXWSXW��%HIRUH�7LEHU�EHJLQV�SXPSLQJ�RLO��+D\ZDUG¶V�VFLHQWLVWV�PXVW�ILJXUH�RXW�KRZ�WR
FRD[�FUXGH�IURP�GHOLFDWH�VHDPV�RI�VWRQH�ZKHUH�WHPSHUDWXUHV�FDQ�H[FHHG�����GHJUHHV�)DKUHQKHLW�����
&HOVLXV���VDLG�6PLWK��D�IRUPHU�$PRFR�&RUS��JHRORJLVW��
6L[�0LOHV�%HORZ�6HDEHG�
7LEHU�ZDV�GULOOHG�����PLOHV�VRXWKHDVW�RI�+RXVWRQ�LQ�������IHHW��������PHWHUV��RI�ZDWHU��UHDFKLQJ�DOPRVW
�������IHHW�EHQHDWK�WKH�VHDIORRU��7KH�WRWDO�OHQJWK�RI�WKH�GULOO�VWHP�IURP�WKH�IORRU�RI�WKH�ULJ�WR�WKH�WHUPLQXV�RI
WKH�ZHOO�ZDV�PRUH�WKDQ�D�PLOH�ORQJHU�WKDQ�0RXQW�(YHUHVW�LV�KLJK��

%3��ZKLFK�RSHUDWHV�7LEHU�DQG�RZQV�D����SHUFHQW�VWDNH��SODQV�PRUH�ZHOOV�WR�DVVHVV�WKH�H[SDQVH�DQG
FKDUDFWHULVWLFV�RI�WKH�ILHOG��DFFRUGLQJ�WR�D�FRPSDQ\�VWDWHPHQW��%3�VDLG�LW�GRHVQ¶W�\HW�NQRZ�LI�7LEHU�ZLOO�SURYH
FRPPHUFLDOO\�YLDEOH��

,I�IXWXUH�WHVWV�FRQILUP�WKH�ILHOG�KROGV�WKH�HTXLYDOHQW�RI�����PLOOLRQ�EDUUHOV�RI�UHFRYHUDEOH�RLO�DQG�JDV�
7LEHU�ZLOO�EH�WKH�ODUJHVW�8�6��ILQG�VLQFH�DW�OHDVW�$XJXVW�������ZKHQ�%3�GLVFRYHUHG�.DVNLGD��DQRWKHU�ORZHU
7HUWLDU\�SURVSHFW��

³7KLV�SURYHV�LW¶V�D�YHU\�SUROLILF�WUHQG�´�VDLG�&KULV�5RVV��D�YLFH�SUHVLGHQW�VSHFLDOL]LQJ�LQ�RLO�DW�FRQVXOWLQJ
ILUP�&KDUOHV�5LYHU�$VVRFLDWHV�LQ�+RXVWRQ��³7KDW¶V�JRRG�QHZV�IRU�SHRSOH�ZLWK�OHDVHV�DQG�JRRG�QHZV�IRU�WKH
8�6�´�
&KHYURQ¶V�-DFN�
*HRORJLVWV�DQG�HQJLQHHUV�GLGQ¶W�NQRZ�LI�RLO�WKDW�IDU�EHQHDWK�WKH�VHDIORRU�FRXOG�EH�WDSSHG�XQWLO�������ZKHQ
&KHYURQ�&RUS��FRPSOHWHG�WKH�ILUVW�VXFFHVVIXO�WHVW�ZHOO�DW�WKRVH�GHSWKV��

7KH�ZHOO��GULOOHG�LQWR�&KHYURQ¶V�-DFN�SURVSHFW�DERXW�����PLOHV�VRXWKZHVW�RI�WKH�/RXLVLDQD�FRDVW�
VKRZHG�WKDW�HQHUJ\�FRPSDQLHV�FRXOG�NHHS�D�KROH�RSHQ�GRZQ�WR����PLOOLRQ�\HDU�ROG�URFNV�DPLG�VKLIWLQJ
OD\HUV�RI�VDOW�DQG�EOLVWHULQJ�WHPSHUDWXUHV��

2WKHU�GLVFRYHULHV�LQ�WKH�VDPH�IRUPDWLRQ�DV�7LEHU�DQG�-DFN�LQFOXGH�%XFNVNLQ��ZKLFK�&KHYURQ
DQQRXQFHG�LQ�)HEUXDU\��DV�ZHOO�DV�*UHDW�:KLWH��6LOYHUWLS�DQG�7REDJR��ZKLFK�FRPSULVH�WKH�5R\DO�'XWFK�6KHOO
3OF�OHG�3HUGLGR�SURMHFW�VFKHGXOHG�WR�FRPPHQFH�SURGXFWLRQ�QH[W�\HDU��%3�DQG�&KHYURQ�DOVR�RZQ�VWDNHV�LQ
3HUGLGR��

³7KH�TXHVWLRQ�LV�ZKDW�LV�WKH�TXDOLW\�RI�WKH�UHVHUYRLU��ZKDW�LV�WKH�TXDOLW\�RI�WKH�RLO��ZKHWKHU�LW�ZLOO�IORZ
DQG�ZKDW�ZLOO�EH�WKH�FRVW�RI�JHWWLQJ�LW�RXW�´�VDLG�5RVV��D�IRUPHU�%3�FKHPLVW��³$�ORW�RI�WHFKQRORJ\�KDV�\HW�WR�EH
GHYHORSHG�WKDW�ZLOO�EH�QHFHVVDU\�WR�H[SORLW�WKLV�GLVFRYHU\�´�



��
*XOI�2XWSXW�6ORZV�
2LO�SURGXFWLRQ�LQ�IHGHUDO�ZDWHUV�RI�WKH�8�6��*XOI�IHOO�����SHUFHQW�ODVW�\HDU�WR������PLOOLRQ�EDUUHOV�D�GD\��WKH
ORZHVW�VLQFH�������DV�QHZ�ILQGV�IDLOHG�WR�NHHS�SDFH�ZLWK�GHFOLQLQJ�RXWSXW�IURP�ILHOGV�GLVFRYHUHG�LQ�WKH�����V
DQG�����V��3URGXFWLRQ�LQ�WKH�UHJLRQ�SHDNHG�LQ������DW������PLOOLRQ�EDUUHOV�D�GD\��DFFRUGLQJ�WR�WKH�(QHUJ\
'HSDUWPHQW�LQ�:DVKLQJWRQ��

(YHQ�EHIRUH�DQQRXQFLQJ�WKH�UHVXOWV�RI�WKH�7LEHU�ZHOO��%3�ZDV�OD\LQJ�WKH�JURXQGZRUN�WR�H[SDQG�LWV
VHDUFK�IRU�FUXGH�LQ�WKH�*XOI��7KH�FRPSDQ\�ZDV�WKH�KLJK�ELGGHU�ODVW�PRQWK�LQ�D�8�6��JRYHUQPHQW�DXFWLRQ�RI
OHDVHV�RQ�D�SDLU�RI�EORFNV�LQ�.HDWKOH\�&DQ\RQ��WKH�VDPH�DUHD�WKDW�LQFOXGHV�7LEHU��DFFRUGLQJ�WR�WKH�IHGHUDO
0LQHUDOV�0DQDJHPHQW�6HUYLFH��

%3�SDLG�������PLOOLRQ�DQG������PLOOLRQ��UHVSHFWLYHO\��IRU�WKH�ULJKWV�WR�H[SORUH�WKH�EORFNV��DFFRUGLQJ�WR
WKH�006��ZKLFK�RYHUVHHV�RLO�SURGXFWLRQ�LQ�IHGHUDO�ZDWHUV��3HWUROHR�%UDVLOHLUR�SDLG������PLOOLRQ�LQ�WKH�$XJ����
DXFWLRQ�WR�H[SORUH�D�VHSDUDWH�.HDWKOH\�&DQ\RQ�EORFN��006�GDWD�VKRZHG��

7R�FRQWDFW�WKH�UHSRUWHU�RQ�WKLV�VWRU\��-RH�&DUUROO�LQ�&KLFDJR�DW�MFDUUROO�#EORRPEHUJ�QHW��
/DVW�8SGDWHG��6HSWHPEHU���������������('7�

,QFUHDVLQJ�GD\�UDWHV�GRQ
W�VWRS�MDFNXS�ULJV�IURP�OHDYLQJ�*XOI
1HZ�2UOHDQV�&LW\%XVLQHVV��$XJ���������E\�5LFKDUG�6ODZVN\�

'D\�UDWHV�IRU�MDFNXS�ULJV�RSHUDWLQJ�LQ�WKH�*XOI�RI�0H[LFR�DUH�RQ�WKH�ULVH�EXW�WKH�LQFUHDVH�LV�D�PL[HG�EOHVVLQJ
IRU�/RXLVLDQD�FRPSDQLHV�RSHUDWLQJ�LQ�WKH�*XOI��

&RPSDQLHV�UHSRUWLQJ�GD\�UDWH�LQFUHDVHV�RI�XS�WR����SHUFHQW�IRU�MDFNXSV�RYHU�ODVW�\HDU��7KH�QXPEHU
RI�MDFNXSV�RSHUDWLQJ�LQ�WKH�*XOI�FRQWLQXHV�WR�IDOO��KRZHYHU��DV�GULOOLQJ�UHPDLQV�VRIW�FRPSDUHG�ZLWK�RWKHU�SDUWV
RI�WKH�ZRUOG�

2QH�RI�WKH�UHDVRQV�WKDW�*XOI�GD\�UDWHV�DUH�VR�KLJK�LV�WKDW�PRVW�FRPSDQLHV�DUH�PRYLQJ�D�ORW�RI
MDFNXSV�RXW�RI�WKH�*XOI��VDLG�0LNH�'ULFNDPHU��DQDO\VW�ZLWK�+LEHUQLD�6RXWKFRDVW�&DSLWDO��$�ORW�RI�WKH
FRPSDQLHV�DUH�ORRNLQJ�WR�DUHDV�ZKHUH�WKH\�FDQ�ILQG�ELJJHU�UHVHUYH�EHGV�DQG�WKHUHIRUH�WKH\�DUH�JRLQJ�WR
:HVW�$IULFD��WR�5XVVLD�DQG�WR�6RXWKHDVW�$VLD�

-DFNXS�ULJV��D�YHVVHO�FRPPRQO\�XVHG�LQ�RIIVKRUH�H[SORUDWLRQ��DUH�JHQHUDOO\�WULDQJXODU�LQ�VKDSH�ZLWK
WKUHH�ORQJ�OHJV�DQG�D�GULOOLQJ�ULJ�RQ�WRS��7KH�YHVVHOV�DUH�WRZHG�WR�D�GULOOLQJ�VLWH�DQG�WKH�OHJV�DUH�H[WHQGHG
GRZQZDUG��OLIWLQJ�WKH�YHVVHO�RXW�RI�WKH�ZDWHU�WR�FUHDWH�D�SODWIRUP��'HSHQGLQJ�RQ�WKH�VL]H�RI�WKH�ULJ�DQG�WKH
GHSWKV�LQ�ZKLFK�LW�FDQ�RSHUDWH��MDFNXSV�FDQ�FRPPDQG�GDLO\�UDWHV�RI�EHWZHHQ���������DQG����������SHU�GD\�
7KH�ODUJHVW�MDFNXSV�FDQ�RSHUDWH�LQ�PRUH�WKDQ�����IHHW�RI�ZDWHU�

+RXVWRQ�EDVHG�'LDPRQG�2IIVKRUH�'ULOOLQJ��ZKLFK�RSHUDWHV����MDFNXSV�LQ�WKH�*XOI��VD\V�UDWHV�KDYH
LQFUHDVHG�FORVH�WR��������SHU�GD\�RU�����SHUFHQW�WR�D�FRPSDQ\�DYHUDJH�RI���������RYHU�WKH�ODVW�VHYHUDO
PRQWKV��'DOODV�EDVHG�(QVFR�,QWHUQDWLRQDO��ZKLFK�RSHUDWHV����MDFNXSV�LQ�WKH�*XOI��UHSRUWHG�DQ�LQFUHDVH�LQ
GD\�UDWHV�RI���������RU�����SHUFHQW��WR���������FRPSDUHG�ZLWK���������DW�WKH�VDPH�WLPH�ODVW�\HDU�

+RXVWRQ�EDVHG�5RZDQ�&RPSDQLHV�,QF��UHSRUWHG�DQ�DYHUDJH�*XOI�RI�0H[LFR�GD\�UDWH�RI���������IRU
WKH����MDFNXSV�WKH�FRPSDQ\�RSHUDWHV�WKHUH��DQ�LQFUHDVH�RI���������RU���SHUFHQW�IURP�WKH�ILUVW�TXDUWHU�RI
������DQG�RI���������RU����SHUFHQW�IURP�WKH�VDPH�WLPH�ODVW�\HDU�

+RZHYHU��WKH�QXPEHU�RI�ULJV�DYDLODEOH�IRU�KLUH�LQ�WKH�*XOI�KDV�IDOOHQ�WR�����FRPSDUHG�ZLWK�PRUH�WKDQ
����DW�WKH�VDPH�WLPH�ODVW�\HDU��2I�WKRVH������RQO\����DUH�LQ�XVH�

,I�WKHUH�KDGQ
W�EHHQ�D�GHFUHDVH�LQ�VXSSO\�RI�MDFNXSV�LQ�WKH�*XOI�ZH
G�EH�GHDG�ULJKW�QRZ��VDLG�:LOOLDP
3URYLQH��YLFH�SUHVLGHQW�RI�LQYHVWRU�UHODWLRQV�IRU�5RZDQ�&RV��7KH�RQO\�WKLQJ�WKDW�KDV�NHSW�WKH�UHPDLQLQJ�ULJV
IURP�OHDYLQJ�WKH�*XOI�LV�GD\�UDWHV�LPSURYLQJ�

5DWHV�VWLOO�SDOH�LQ�FRPSDULVRQ�WR�ZKDW�FRPSDQLHV�QHWWHG�LQ�WKH�RLO�KH\GD\V�RI�WKH�ODWH�����V�DQG�HDUO\
����V��3URYLQH�VDLG��5LJV�WKDW�FRVW����PLOOLRQ�WR�EXLOG�WKHQ�ZHUH�FRPPDQGLQJ�HVVHQWLDOO\�WKH�VDPH�UDWH�DV
ULJV�WKDW�FRVW������PLOOLRQ�WR�EXLOG�WRGD\��KH�VDLG�

-DFNXS�RSHUDWRUV�KDYH�EHHQ�ORVLQJ�PRQH\�WKLV�\HDU�WKDQNV�WR�WKH�ULJ�UHVKXIIOLQJ��5RZDQ�UHSRUWHG�D
QHW�ORVV�RI������PLOOLRQ�IRU�WKH�TXDUWHU�HQGLQJ�-XQH�����DQG�+RXVWRQ�EDVHG�7RGFR��RSHUDWRU�RI����MDFNXSV�LQ
WKH�*XOI��UHSRUWHG�D�QHW�ORVV�RI������PLOOLRQ�IRU�WKH�VDPH�SHULRG�

3HRSOH�DUH�PRYLQJ�ULJV�DQG�XQIRUWXQDWHO\��ZKLOH�WKRVH�ULJV�DUH�PRYLQJ�WKH\�DUHQ
W�HDUQLQJ�UHYHQXH�
'ULFNDPHU�VDLG�



��
7KH�LPSURYHG�GD\�UDWHV�GLG�KHOS�VRIWHQ�WKH�EORZ��)RU�WKH�VDPH�SHULRG�LQ�������5RZDQ�ORVW�����

PLOOLRQ�DQG�7RGFR�ORVW��������PLOOLRQ�
:K\�*XOI�GULOOLQJ�DFWLYLW\�UHPDLQV�VRIW�ZKLOH�RLO�DQG�JDV�SULFHV�DSSURDFK�UHFRUG�OHYHOV�FRQWLQXHV�WR

VWXPS�LQGXVWU\�RIILFLDOV��DOWKRXJK�PDQ\�SODFH�PXFK�RI�WKH�EODPH�RQ�:DOO�6WUHHW�
7KH�LQGHSHQGHQWV�DUH�VWLOO�GULOOLQJ�WKH�PDMRULW\�RI�WKH�ZHOOV�LQ�WKH�*XOI��3URYLQH�VDLG��,I�\RX�ORRN�DW

ZKDW�WKH\
YH�GRQH�RYHU�WKH�SDVW�FRXSOH�RI�\HDUV�ZLWK�WKH�KLJK�RLO�DQG�JDV�SULFHV��WKH\
YH�ERXJKW�EDFN�VWRFN�
UHGXFHG�GHEW�DQG�LPSURYHG�WKHLU�EDODQFH�VKHHWV�

<HDUV�DJR��3URYLQH�VDLG��WKRVH�FRPSDQLHV�ZRXOG�KDYH�VSHQW�����SHUFHQW�RU�PRUH�RI�WKHLU�FDVK�IORZ
RQ�H[SORUDWLRQ�

7KH�HIIHFW�RI�MDFNXS�RSHUDWRUV�OHDYLQJ�WKH�*XOI�LV�FDUU\LQJ�RYHU�WR�RWKHU�DUHDV�RI�WKH�RLO�DQG�JDV
LQGXVWU\��LQGXVWU\�RIILFLDOV�VDLG��)HZHU�MDFNXSV�RSHUDWLQJ�LQ�WKH�*XOI�PHDQV�OHVV�ZRUN�IRU�VHUYLFH�FRPSDQLHV
WKDW�VXSSO\�WKH�ULJV�

7KH�JUHDWHVW�LPSDFW�PD\�EH�WR�VRPH�RI�WKHVH�VPDOOHU�SULYDWH�RLOILHOG�VHUYLFH�FRPSDQLHV��'ULFNDPHU
VDLG��,W�FRVWV�PRQH\�WR�PRYH�LQWHUQDWLRQDOO\�DQG�QRW�HYHU\ERG\�KDV�WKH�FDSLWDO�

,Q�WKH�RQJRLQJ�MXULVSUXGHQFH�RI�GHILQLQJ�ZKDW�LV�D��YHVVHO���IRU�SXUSRVHV
RI�DSSO\LQJ�WKH�-RQHV�$FW��7KH�IROORZLQJ�DUWLFOH�LV�D�JUHDW�H[SODQDWLRQ�RI
WKLV�SDUW�WLPH�ERDW�DQG�SDUW�WLPH�IL[HG�VWDWLRQDU\�REMHFW�
-DFNXS
$�MDFNXS�GULOOLQJ�ULJ�LV�D�ERWWRP�VXSSRUWHG�02'8�FRQVLVWLQJ�RI�D�WULDQJXODU�KXOO�DQG�WKUHH�OHJV�DQG�D�MDFNLQJ
V\VWHP��9HU\�HDUO\�YHUVLRQV�RI�MDFNXSV�ZHUH�VTXDUH�RU�UHFWDQJXODU�DQG�FRXOG�KDYH�D�QXPEHU�OHJV�UDQJLQJ
IURP�IRXU�WR�DV�PDQ\�DV�VL[��RU�LQ�RQH�FDVH��HLJKW�OHJV�
%ULHIO\��D�MDFNXS�ULJ�LV�WRZHG�WR�WKH�ZHOOVLWH��LWV�OHJV�DUH�ORZHUHG�E\�WKH�MDFNLQJ�V\VWHP�WR�WKH�VHDIORRU�DQG�WKH
KXOO�LV�HOHYDWHG��RU�MDFNHG�XS��XQWLO�LW�LV�DERYH�WKH�ZDWHU��SURYLGLQJ�D�VWDEOH�ZRUN�SODWIRUP�IRU�GULOOLQJ�RU�RWKHU
RSHUDWLRQV��7KH�MDFNXS�SURYLGHV�D�VWDEOH�ZRUN�SODWIRUP�EHFDXVH�WKH\�DUH�VXSSRUWHG�E\�WKH�VHDIORRU�DQG
ZDYHV�SDVV�XQGHUQHDWK�WKH�KXOO�
-DFNXSV�KDYH�EHHQ�D�SDUW�RI�WKH�RIIVKRUH�PRELOH�GULOOLQJ�IOHHW�VLQFH�WKH�����V��,Q�DGGLWLRQ�WR�WKHLU�RULJLQDO
SXUSRVH�RI�H[SORUDWLRQ��MDFNXSV�KDYH�EHHQ�XVHG�YDULRXVO\�DV�SURGXFWLRQ�XQLWV��WHQGHU�DVVLVWHG�XQLWV�
DFFRPPRGDWLRQ�SODWIRUPV�DQG�ZRUN��UHSDLU�DQG�PDLQWHQDQFH�SODWIRUPV�
7KH�(QVFR�����LV�D�PRGHUQ�LQGHSHQGHQW�OHJ�MDFNXS�GULOOLQJ�XQLW��
7KH�6FRUSLRQ��EXLOW�LQ������E\�/H7RXUQHDX�IRU�=DSDWD�2II�6KRUH�&R���ZDV�WKH�ILUVW�HOHFWULF�VHOI�HOHYDWLQJ
MDFNXS�GULOOLQJ�ULJ�7KH�ILUVW�MDFNXSV�ZHUH�EXLOW�IRU�IDLUO\�VKDOORZ�ZDWHU�EXW�KDYH�HYROYHG�DV�WKH�RIIVKRUH
LQGXVWU\�KDV�PRYHG�WRZDUG�GHHSHU�ZDWHU�H[SORUDWLRQ��7KHLU�SUDFWLFDO�ZDWHU�GHSWK�OLPLWDWLRQ�LV�DURXQG�����IW�
DOWKRXJK�D�IHZ�MDFNXSV�DUH�UDWHG�WR�GULOO�LQ�XS�WR�����IW�RI�ZDWHU��0RVW��KRZHYHU��JHQHUDOO\�DUH�FDSDEOH�RI
GULOOLQJ�LQ�ZDWHU�GHSWKV�UDQJLQJ�IURP���������IW�RI�ZDWHU��%H\RQG�WKDW�ZDWHU�GHSWK��IORDWLQJ�ULJV�EHFRPH�PRUH
HFRQRPLFDO�DQG�PRUH�HIILFLHQW�
-DFNXS�ULJ�OHJV
-DFNXS�ULJV�FRPH�LQ�VHYHUDO�YDULHWLHV�DQG�FDQ�LQFOXGH�F\OLQGULFDO�RU�ODWWLFH�W\SH�OHJV��ZLWK�VSXG�FDQV�RU
PDW�VXSSRUWHG�IRRWLQJV�WKDW�VXSSRUW�WKH�KXOO�DQG�SURYLGH�VWDELOLW\�ZKHQ�WKH�ULJ�LV�MDFNHG�XS��-DFNXSV�ZLWK
F\OLQGULFDO�OHJV�XVXDOO\�DUH�DOVR�PDW�VXSSRUWHG�XQLWV�LQ�ZKLFK�WKH�OHJ�LV�DWWDFKHG�WR�ODUJH�PDWV�EHORZ�WKH�KXOO
WKDW�SURYLGH�VWDELOLW\�IRU�WKH�ULJ��-DFNXSV�ZLWKRXW�PDWV�DUH�W\SLFDOO\�UHIHUUHG�WR�DV�LQGHSHQGHQW�OHJ�MDFNXSV



��
EHFDXVH�HDFK�OHJ�FDQ�EH�ORZHUHG�DW�GLIIHUHQW�UDWHV�RI�VSHHG�DQG�UHVW�DW�GLIIHUHQW�OHQJWKV�ZKHQ�RQ�WKH
VHDIORRU��,QGHSHQGHQW�OHJ�MDFNXSV�DOVR�W\SLFDOO\�KDYH�ODWWLFH�W\SH�OHJV��9LUWXDOO\�DOO�PRGHUQ�DQG�QHZO\�EXLOW
MDFNXSV�SUHVHQWO\�ZLOO�KDYH�ODWWLFH�W\SH�OHJV�ZLWK�VSXG�FDQ�IRRWLQJV�
0DW�VXSSRUWHG�DQG�LQGHSHQGHQW�OHJ�MDFNXSV
7KH�PDLQ�SXUSRVH�RI�WKH�VSXG�FDQV�RU�WKH�PDW�LV�WR�LQFUHDVH�WKH�VRLO�EHDULQJ�DUHD��ZKLFK�HQDEOHV�WR�MDFNXS
WR�ZRUN�LQ�UHODWLYHO\�ZHDN�VRLO�DUHDV��7KH�PDWV�RQ�PDW�VXSSRUWHG�MDFNXSV�DUH�XVXDOO\�UHFWDQJXODU�VWUXFWXUHV
WKDW�DUH�IODW�RQ�WRS�DQG�ERWWRP��7KH�PDW�FRQWDLQV�EXR\DQF\�FKDPEHUV�WKDW�DUH�IORRGHG�ZKHQ�LW�LV�VXEPHUJHG
WR�KHOS�SURYLGH�VWDELOLW\��0DW�VXSSRUWHG�MDFNXSV�DUH�XVHIXO�ZKHQ�WKH�VHDIORRU�LV�VRIW�RU�PXGG\�RU�ZKHUH�WKH
VHDIORRU�FDQ¶W�VXSSRUW�KLJK�EHDULQJ�ORDGV�VLQFH�WKH�ODUJH�DUHD�RI�WKH�PDW�UHGXFHV�WKH�EHDULQJ�SUHVVXUH�RQ
WKH�VHDIORRU�
0DW�VXSSRUWHG�MDFNXSV�DUH�SULPDULO\�XVHG�LQ�FHUWDLQ�DUHDV�RI�WKH�*XOI�RI�0H[LFR��+RZHYHU��EHFDXVH�WKH�PDW
LV�D�ODUJH�IODW�VWUXFWXUH��LW�LV�GLIILFXOW�WR�XVH�D�PDW�VXSSRUWHG�MDFNXS�RQ�XQHYHQ�VHDIORRUV�RU�LQ�DUHDV�ZKHUH
WKHUH�DUH�SLSHOLQHV��ERXOGHUV�RU�GHEULV�RQ�WKH�VHDIORRU�
/DWWLFH�W\SH�OHJV�DOPRVW�DOZD\V�KDYH�VSXG�FDQV�DW�WKH�ERWWRP�RI�HDFK�OHJ�WR�KHOS�VXSSRUW�WKH�ULJ�
,QGHSHQGHQW�OHJ�MDFNXSV�ZLWK�VSXG�FDQV�DUH�PRUH�YHUVDWLOH�WKDQ�PDW�VXSSRUWHG�MDFNXSV�LQ�WKDW�WKH\�FDQ
RSHUDWH�LQ�PRUH�GLYHUVH�DUHDV��LQ�VRIW�DQG�KDUG�VHDIORRU�DUHDV��DQG�LQ�DUHDV�ZLWK�D�VORSLQJ�VHDIORRU��7KH\
DUH�DOVR�PRUH�YHUVDWLOH�ZKHQ�LW�FRPHV�WR�RSHUDWLQJ�LQ�DUHDV�ZLWK�SLSHOLQHV��ERXOGHUV�DQG�RWKHU�GHEULV

6ORW�W\SH�MDFNXSV�DQG�FDQWLOHYHU�MDFNXSV
,Q�DGGLWLRQ�WR�WZR�W\SHV�RI�ERWWRP�VXSSRUWHG�PHWKRGV��PDW�VXSSRUWHG�DQG�LQGHSHQGHQW�OHJ���MDFNXS�ULJV�DOVR
DUH�GLYLGHG�LQWR�VORW�W\SH�DQG�FDQWLOHYHU�XQLWV��6ORW�W\SH�MDFNXSV�DUH�W\SLFDOO\�EXLOW�ZKHQ�DOVR�XWLOL]LQJ�D
PDW�VXSSRUW��6ORW�W\SH�MDFNXS�ULJV�DUH�FRQILJXUHG�IRU�WKH�GULOOLQJ�RSHUDWLRQV�WR�WDNH�SODFH�WKURXJK�D�VORW�LQ�WKH
KXOO�EHORZ�WKH�ULJ�VXEVWUXFWXUH�WKDW�VXSSRUWV�WKH�GULOOLQJ�HTXLSPHQW��7KH�SULPDU\�UHDVRQ�IRU�XVLQJ�D�VORW�W\SH
ULJ�LV�WKDW�WKH�MDFNXS�FDQ�EH�SRVLWLRQHG�DURXQG�D�VPDOO�IL[HG�VWUXFWXUH�WR�GULOO�DGGLWLRQDO�GHYHORSPHQW�ZHOOV�RU
WR�ZRUN�RYHU�H[LVWLQJ�ZHOOV��7KH�ULJ¶V�VXEVWUXFWXUH�FDQ�EH�PRYHG�RYHU�WKH�VORW�WR�GULOO�GLIIHUHQW�ZHOOV�ZLWKRXW
PRYLQJ�WKH�MDFNXS�LWVHOI�
$�FDQWLOHYHU�MDFNXS�KDV�D�IHDWXUH�WKDW�SHUPLWV�WKH�GULOOLQJ�SODWIRUP��RU�GULOOLQJ�VXEVWUXFWXUH��WR�EH�H[WHQGHG�RXW
IURP�WKH�KXOO�DQG�RYHU�VPDOO�SODWIRUPV�UDWKHU�WKDQ�SRVLWLRQLQJ�WKH�MDFNXS¶V�KXOO�DURXQG�WKH�SODWIRUP��7KLV
PHWKRG�DOVR�DOORZV�WKH�MDFNXS�WR�SHUIRUP�GULOOLQJ�RU�ZRUNRYHU�RSHUDWLRQV�RYHU�SUH�H[LVWLQJ�SODWIRUPV�RU
VWUXFWXUHV��+RZHYHU��D�FDQWLOHYHU�MDFNXS�LV�PRUH�YHUVDWLOH�WKDQ�D�VORW�W\SH�XQLW�IRU�VHYHUDO�UHDVRQV��)LUVW�
VRPH�UHFHQW�FDQWLOHYHUV�FDQ�H[WHQG�XS�WR����IW�IURP�WKH�ULJ¶V�KXOO��DOORZLQJ�WKH�MDFNXS¶V�ULJ�WR�GULOO�RYHU�D
ODUJHU�DUHD�RI�WKH�SODWIRUP��7KLV�LV�XVHIXO�LI�D�SODWIRUP¶V�ZHOO�ED\�LV�QHDU�WKH�FHQWHU�RI�WKH�SODWIRUP�
$GGLWLRQDOO\��FDQWLOHYHU�MDFNXSV�W\SLFDOO\�FDQ�EH�SRVLWLRQHG�FORVHU�WR�D�SODWIRUP��SURYLGLQJ�D�IXUWKHU�DGYDQWDJH
ZKHQ�GULOOLQJ�RU�ZRUNLQJ�RYHU�ZHOOV�RQ�D�SODWIRUP�
&DQWLOHYHU�MDFNXSV�EHFDPH�VR�SRSXODU�WKDW�IHZ�VORW�W\SH�XQLWV�ZHUH�EXLOW�GXULQJ�WKH�����V��,Q�IDFW��QXPHURXV
MDFNXSV�WKDW�ZHUH�EXLOW�DV�VORW�W\SH�XQLWV�RULJLQDOO\�ZHUH�FRQYHUWHG�WR�FDQWLOHYHU�MDFNXSV��$QRWKHU
GHYHORSPHQW�ZDV�SLRQHHUHG�E\�5RZDQ�&RPSDQLHV�ZKHQ�WKH\�GHYHORSHG�VNLG�RII�WHFKQRORJ\�XWLOL]HG�ZLWK
WKHLU�VORW�W\SH�MDFNXSV��,Q�WKLV�FDVH��WKH�HQWLUH�VXEVWUXFWXUH�DQG�GULOOLQJ�HTXLSPHQW�FDQ�EH�VNLGGHG�RII�RI�WKH
MDFNXS�DQG�RQWR�D�SODWIRUP��WKXV�DOORZLQJ�D�VORW�W\SH�MDFNXS�WR�EH�XVHG�RQ�FHUWDLQ�SODWIRUPV�WKDW�ZRXOG�KDYH
UHTXLUHG�D�FDQWLOHYHU�XQLW�RU�D�SODWIRUP�ULJ�
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$XVWUDOLD�WR�3UREH�7LPRU�6HD�2LO�6SLOO��0LQLVWHU�6D\V
%\�0DGHOHQH�3HDUVRQ�DQG�-DVRQ�6FRWW
6HSW�����%ORRPEHUJ�����$XVWUDOLD�SODQV�WR�LQYHVWLJDWH�DQ�RLO�VSLOO�RII�WKH�FRXQWU\¶V�QRUWKZHVW�.LPEHUOH\
ZLOGHUQHVV�UHJLRQ�LQ�D�ELG�WR�SUHYHQW�D�UHSHDW�RI�WKH�LQFLGHQW��(QHUJ\�0LQLVWHU�0DUWLQ�)HUJXVRQ�VDLG��
)HUJXVRQ�ZLOO�VHHN�³EURDG�UDQJLQJ�PDMRU�LQFLGHQW�LQYHVWLJDWLRQ�SRZHU´�WKURXJK�D�FKDQJH�LQ�OHJLVODWLRQ�EHIRUH
DQQRXQFLQJ�WKH�WHUPV�RI�WKH�HQTXLU\��KH�WROG�SDUOLDPHQW�LQ�&DQEHUUD�WRGD\��
2LO��JDV�DQG�FRQGHQVDWH�VWDUWHG�VHHSLQJ�LQWR�WKH�7LPRU�6HD�IURP�D�ULJ�DW�377�([SORUDWLRQ�	�3URGXFWLRQ�3FO¶V
0RQWDUD�GHYHORSPHQW�RQ�$XJ������7KH�FRPSDQ\�VDLG�\HVWHUGD\�D�ULJ�VHQW�WR�KDOW�WKH�VSLOO�ZLOO�EH�GHOD\HG�E\
WZR�GD\V�DQG�LV�QRZ�H[SHFWHG�WR�DUULYH�RQ�6HSW������,W�PD\�WDNH����GD\V�WR�SOXJ�WKH�OHDN�IURP�WKH�ZHOO
DORQJVLGH�WKH�:HVW�$WODV�ULJ�DERXW�����NLORPHWHUV������PLOHV��RII�$XVWUDOLD¶V�FRDVW��377(3�VDLG�$XJ������
³:H�ZDQW�WR�OHDUQ�IURP�WKLV�LQFLGHQW�DQG�WDNH�DQ\�PHDVXUHV�WKDW�DUH�QHFHVVDU\�WR�VWRS�LW�KDSSHQLQJ�DJDLQ�´
)HUJXVRQ�VDLG��³,I�WKH�UHJXODWRU\�IUDPHZRUN�QHHGV�WR�EH�LPSURYHG��WKH�JRYHUQPHQW�ZLOO�DFW�GHFLVLYHO\�WR�GR
WKDW�´�
7KH�0RQWDUD�LQFLGHQW�LV�WKH�ILUVW�ZHOO�EORZRXW�LQ�RIIVKRUH�$XVWUDOLD�VLQFH�������)HUJXVRQ�VDLG��$URXQG������
ZHOOV�KDYH�EHHQ�GULOOHG�VDIHO\�LQ�WKH�ODVW����\HDUV��KH�VDLG��
µ+XPDQ��5HJXODWRU\�)DFWRUV¶�
³2QFH�WKH�ZHOO�KDV�EHHQ�VDIHO\�VKXW�LQ�DQG�WKH�IORZ�RI�RLO�DQG�JDV�KDV�EHHQ�VWRSSHG��WKH�:HVW�$WODV�ZLOO�EH
LQVSHFWHG�DQG�WKHUH�ZLOO�EH�D�IXOO�LQYHVWLJDWLRQ�LQWR�WKH�RSHUDWLRQDO��KXPDQ�DQG�UHJXODWRU\�IDFWRUV�VXUURXQGLQJ
WKH�LQFLGHQW�´�)HUJXVRQ�VDLG��
7KH�LQYHVWLJDWLRQ�UHTXLUHV�FKDQJHV�WR�WKH�2IIVKRUH�3HWUROHXP�DQG�*UHHQKRXVH�*DV�6WRUDJH�$FW�������KH
VDLG��
7KH�.LPEHUOH\�FRDVW�LV�GHVFULEHG�E\�7RXULVP�$XVWUDOLD�DV�³RQH�RI�WKH�ZRUOG¶V�ODVW�WUXH�ZLOGHUQHVV�DUHDV�´
7KH�$XVWUDOLDQ�*UHHQV�KDYH�VDLG�WKH�DUHD�LV�D�³PDULQH�VXSHUKLJKZD\�´�ZLWK�SRSXODWLRQV�RI�EDE\�WXUWOHV�WKLV
WLPH�RI�\HDU�DQG�D�PLJUDWRU\�URXWH�IRU�ZKDOHV��
³,W¶V�D�KXJH�FRQFHUQ�WKDW�WKHUH¶V�VWLOO�DQ�XQFRQWUROOHG�OHDN�RI�RLO�´�*LOO\�/OHZHOO\Q��ZKR�KHDGV�WKH�$XVWUDOLDQ
PDULQH�GLYLVLRQ�RI�WKH�:RUOG�:LOGOLIH�)XQG��VDLG�WRGD\��³7KH�RLO�PLJKW�ZHOO�EH�KHDGLQJ�WRZDUG�,QGRQHVLDQ
ZDWHUV�RU�WR�7LPRU��7KLV�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�SDUWV�RI�WKH�SODQHW�IRU�PDULQH�ZLOGOLIH�´�
7KH�RLO�VSLOO�IURP�0RQWDUD�LV�����NLORPHWHUV�IURP�WKH�VKRUH��WKH�$XVWUDOLDQ�0DULWLPH�6DIHW\�$XWKRULW\�VDLG
6HSW�����7KH�DXWKRULW\�KDV�EHHQ�VSUD\LQJ�GLVSHUVDQW�WR�KHOS�EUHDN�XS�WKH�VOLFN��
³7KH�XUJHQW�QHHG�LV�WR�FDS�WKH�ZHOO�KHDG�VR�ZH�VWRS�WKH�IORZ�DQG�WKHQ�PDQDJH�WR�PLQLPL]H�WKH�LPSDFW�RI�WKH
RLO�WKDW¶V�DOUHDG\�EHHQ�UHOHDVHG�´�/OHZHOO\Q�VDLG��
7R�FRQWDFW�WKH�UHSRUWHUV�RQ�WKLV�VWRU\��0DGHOHQH�3HDUVRQ�LQ�0HOERXUQH�DW�PSHDUVRQ�#EORRPEHUJ�QHW�
-DVRQ�6FRWW�DW�MVFRWW��#EORRPEHUJ�QHW�
/DVW�8SGDWHG��6HSWHPEHU���������������('7
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7LPRU�6HD�2LO�6SLOO�0D\�:RUVHQ��$XVWUDOLDQ�&RQVHUYDWLRQLVWV�6D\�
%\�%HQ�6KDUSOHV
6HSW������%ORRPEHUJ����$Q�RLO�VSLOO�IURP�D�OHDNLQJ�ZHOO�RII�:HVWHUQ�$XVWUDOLD�WKDW�KDV�SROOXWHG�WKH�7LPRU�6HD
ZLWK�������PHWULF�WRQV�RI�RLO�PD\�ZRUVHQ�DQG�LV�D�³PDMRU�HFRORJLFDO�GLVDVWHU�LQ�WKH�PDNLQJ�´�D�FRQVHUYDWLRQ
JURXS�VD\V��
³7KLV�LV�D�GLVDVWHU�WKDW�ULVNV�EORZLQJ�RXW�IXUWKHU�LQ�WHUPV�RI�LWV�VFDOH�DQG�LPSDFW�RQ�WKH�RFHDQ�´�'DUUHQ
.LQGOH\VLGHV��GLUHFWRU�RI�WKH�$XVWUDOLDQ�0DULQH�&RQVHUYDWLRQ�6RFLHW\��VDLG�LQ�DQ�H�PDLOHG�VWDWHPHQW�WRGD\�
7KH�VSLOO�KDV�FRYHUHG��������VTXDUH�NLORPHWHUV��������VTXDUH�PLOHV���ZLWK�����EDUUHOV�D�GD\�OHDNLQJ�IURP
WKH�0RQWDUD�ILHOG��WKH�JURXS�VDLG��
2LO��JDV�DQG�FRQGHQVDWH�VWDUWHG�VHHSLQJ�LQWR�WKH�7LPRU�6HD�$XJ�����IURP�D�OHDN�������PHWHUV�EHORZ�WKH
RFHDQ�IORRU�GXULQJ�GULOOLQJ�E\�WKH�ORFDO�XQLW�RI�%DQJNRN�EDVHG�377�([SORUDWLRQ�	�3URGXFWLRQ�3FO��7KH�7KDL
FRPSDQ\�VDLG�WRGD\�KDOWLQJ�WKH�IORZ�E\�GULOOLQJ�D�UHOLHI�ZHOO�WR�SOXJ�WKH�OHDN�ZLWK�PXG�LV�H[SHFWHG�WR�WDNH�D
IXUWKHU�WKUHH�DQG�D�KDOI�ZHHNV�WR�FRPSOHWH��
$XVWUDOLDQ�0DULWLPH�6DIHW\�$XWKRULW\�REVHUYDWLRQV�LQGLFDWH�WKH�VL]H�RI�WKH�VSLOO�LV�UHGXFLQJ��/DXUHQ�7LQGDOH�
3HUWK�EDVHG�VSRNHVZRPDQ�IRU�377(3�$XVWUDODVLD��VDLG�E\�SKRQH��7KH�DXWKRULW\�LV�FRRUGLQDWLQJ�WKH�FOHDQ�XS
HIIRUW�DQG�377(3�KDV�VDLG�LW�ZLOO�FRYHU�WKH�FRVW��
7KH�JRYHUQPHQW¶V�UHVSRQVH�WR�WKH�VSLOO�LV�LQVXIILFLHQW��$XVWUDOLDQ�*UHHQV�SDUW\�6HQDWRU�5DFKHO�6LHZHUW�VDLG
LQ�D�VHSDUDWH�VWDWHPHQW�WRGD\��7KH�VSUHDG�RI�RLO�PD\�DIIHFW�FRPPHUFLDOO\�LPSRUWDQW�ILVK�VWRFNV��WKH�PDULQH
HFRV\VWHP�DQG�FRUDO�FRORQLHV�DURXQG�$VKPRUH�5HHI��DERXW�����NLORPHWHUV�ZHVW�RI�'DUZLQ�DQG����
NLORPHWHUV�QRUWK�RI�%URRPH��6LHZHUW�VDLG��
7KH�UHOLHI�ZHOO�LV�H[SHFWHG�WR�UHDFK�D�GHSWK�RI�������PHWHUV�RQ�6HSW������377(3�VDLG�LQ�LWV�VWDWHPHQW��

([SHUWV�DSSURYH�RLO�VSLOO�UHVSRQVH��$06$
%\�$OHLVKD�3UHHG\��$$3�$XJXVW����������������SP�

,QWHUQDWLRQDO�H[SHUWV�KDYH�HQGRUVHG�WKH�JRYHUQPHQW
V�UHVSRQVH�WR�DQ�RLO�VSLOO�RII�:HVWHUQ�$XVWUDOLD
V
.LPEHUOH\�FRDVW��WKH�$XVWUDOLDQ�0DULWLPH�6DIHW\�$XWKRULW\��$06$��VD\V�

$Q�RLO�VOLFN�UHPDLQV�IORDWLQJ�LQ�WKH�7LPRU�6HD��QHDU�WKH�:HVW�$WODV�GULOOLQJ�ULJ��ZKHUH�D�QHDUE\
ZHOOKHDG�EHJDQ�OHDNLQJ�RLO�DQG�JDV�RQ�)ULGD\���$LUFUDIW�DUH�FRQWLQXLQJ�WR�VSUD\�GLVSHUVDQW�RYHU�WKH�VOLFN�
FRQWDLQLQJ�WKH�VSLOO��$06$�VDLG�LQ�D�VWDWHPHQW�RQ�7XHVGD\�

$06$�VDLG�RLO�VSLOO�H[SHUWV�IURP�WKH�8.�KDG�HQGRUVHG�LWV�UHVSRQVH�WR�ZKDW�FRXOG�EH�DQ
HQYLURQPHQWDO�GLVDVWHU����

7KH�FDXVH�RI�WKH�OHDN��ZKLFK�EHJDQ�RQ�)ULGD\�PRUQLQJ��UHPDLQV�XQNQRZQ�
6HDGULOO��WKH�FRPSDQ\�WKDW�FRQWUDFWV�WKH�:HVW�$WODV�ULJ�WR�377(3��VDLG�LW�ZDQWHG�WR�HPSKDVLVH�WKH

OHDN�GLG�QRW�HPDQDWH�IURP�WKH�ULJ����7KH�K\GURFDUERQ�GLVFKDUJH�RULJLQDWHV�IURP�D�ZHOO�RQ�WKH�0RQWDUD
ZHOOKHDG�SODWIRUP���6HDGULOO�VSRNHVPDQ�6LPRQ�-RKQVRQ�VDLG���7KHUH�KDV�QRW�EHHQ�DQ\�VWDELOLW\�LVVXH�RU
LQFLGHQWV�RQ�WKH�:HVW�$WODV�GULOOLQJ�XQLW�EHIRUH�RU�DIWHU�WKH�HYDFXDWLRQ�RI�SHUVRQQHO��

0U�-RKQVRQ�VDLG�WKH�ZHOOKHDG�ZDV�PHWUHV�DZD\�IURP�WKH�GULOO�ULJ�EXW�WKH�SUREOHP�ZDV�OLNHO\�WR�EH
VXE�VXUIDFH�DQG�VHYHUDO�NLORPHWUHV�EHORZ�LW����:H�FDQ
W�UXOH�LW�RXW�����SHU�FHQW�EXW�LW�LV�DOPRVW�FHUWDLQO\
XQFRQQHFWHG�WR�WKH�DFWLYLWLHV�ZH�ZHUH�GRLQJ���0U�-RKQVRQ�WROG�$$3�

7KH�0RQWDUD�ZHOOKHDG�LV�D�VHSDUDWH�VWUXFWXUH�WR�WKH�ULJ��ZKLFK�ZRUNV�RYHU�WKH�WRS�RI�LW�



��

377(3�ZRUNV�RQ�0RQWDUD�FOHDQ�XS
7KDLODQG
V�377�([SORUDWLRQ�	�3URGXFWLRQ�LV�ZRUNLQJ�KDUG�WR�FOHDQ�XS�WKH�RLO�VOLFN�DQG�FRQWURO�WKH�OHDNLQJ�ZHOO
DW�LWV�0RQWDUD�RLO�SURMHFW�RII�:HVWHUQ�$XVWUDOLD��

7KH�FRPSDQ\�VDLG�WKH�RLO�VOLFN�FRYHUV�DQ�DUHD�RI�HLJKW�QDXWLFDO�PLOHV�ORQJ�����NLORPHWUHV��DQG���
PHWUHV�ZLGH�KDV�QRW�VKRZQ�VLJQV�RI�H[SDQGLQJ�VLQFH�WKH����$XJXVW�EORZRXW�IURP�D�ZHOO�RQ�WKH�0RQWDUD
SODWIRUP��

7KH�6HDGULOO�RZQHG�MDFN�XS�:HVW�$WODV�ZDV�GULOOLQJ�WKURXJK�WKH�SODWIRUP�RQ�DQ�DGMDFHQW�ZHOO�DW�WKH
WLPH�RI�WKH�LQFLGHQW��

377(3�UHSHDWHG�WKDW�LWV�SODQ�WR�FRQWURO�WKH�ZHOO�LV�WR�GULOO�D�UHOLHI�ZHOO�WR�LQWHUVHFW�WKH�H[LVWLQJ�ZHOO�DQG
VWRS�LWV�RLO�DQG�JDV�IORZ���6HDGULOO
V�MDFN�XS��:HVW�7ULWRQ��D�VLVWHU�ULJ�WR�:HVW�$WODV��LV�H[SHFWHG�WR�DUULYH�DW
0RQWDUD�LQ�WZR�ZHHNV
�WLPH�WR�FDUU\�RXW�WKH�UHOLHI�PLVVLRQ��

7KH�GULOOLQJ�FRQWUDFWRU�VDLG�WKH�MDFN�XS�ULJ�:HVW�$WODV�KDV�VXVWDLQHG�DQ�XQNQRZQ�DPRXQW�RI�GDPDJH
DQG�ZLOO�KDYH�WR�XQGHUJR�UHSDLUV�ZKHQ�LW�LV�GHHPHG�VDIH�WR�GR�VR��

6HDGULOO�DOVR�LVVXHG�D�VWDWHPHQW�WKLV�PRUQLQJ�VWDWLQJ�WKDW�WKH�OHDN�GLG�QRW�HPDQDWH�IURP�WKH�:HVW
$WODV��,W�DGGHG�WKDW�WKH�OHDN�KDV�EHHQ�WUDFHG�WR�D�ZHOO�RQ�WKH�0RQWDUD�ZHOOKHDG�SODWIRUP��

377(3�VSRNHVPDQ�0LNH�*URYHV�FRQILUPHG�6HDGULOO
V�VWDWHPHQW��WHOOLQJ�8SVWUHDPRQOLQH���7KH�:HVW
$WODV�ZDV�QRW�ZRUNLQJ�RQ�WKH�ZHOO�WKDW�VXVWDLQHG�WKH�OHDN���

7KH�RLO�VSLOO�³GRHV�KXUW�WKH�LQGXVWU\��FOHDUO\��DQG�LW�GRHV�KXUW�$XVWUDOLD�DW�WKH�HQG�RI�WKH�GD\´��9RHOWH
VDLG�DIWHU�DGGUHVVLQJ�D�EXVLQHVV�JDWKHULQJ��³:H¶G�OLNH�WR�VHH�LW�PDQDJHG�DQG�UHSDLUHG�DV�VRRQ�DV�SRVVLEOH�´�

7KH�DIIHFWHG�DUHD�LV�GXEEHG�DV�D�³PDULQH�VXSHUKLJKZD\´��SURYLGLQJ�D�QXUVLQJ�JURXQG�IRU�EDE\�WXUWOHV
GXULQJ�WKLV�WLPH�RI�WKH�\HDU�DQG�VHUYLQJ�DV�D�PLJUDWRU\�URXWH�IRU�ZKDOHV�DQG�RWKHU�PDULQH�OLIH��$XVWUDOLDQ
*UHHQV�PDULQH�VSRNHVZRPDQ�6HQDWRU�5DFKHO�6LHZHUW�ZDV�UHSRUWHG�DV�VD\LQJ�RQ�6DWXUGD\��
8SGDWH��2Q�6HS�����������7KH�2LO�	�*DV�-RXUQDO�UHSRUWHG�WKDW�WKH�UHOHDVH�RI�RLO�FRQWLQXHV�DW�D�UDWH�RI����
EDUUHOV�SHU�GD\�DQG�WKDW�377(3�LV�VWLOO�WZR�ZHHNV�DZD\�IURP�FRPSOHWLQJ�WKH�UHOLHI�ZHOO�WR�VWHP�WKH�RLO�OHDN�



��

86�0LQHUDOV�0DQDJHPHQW�6HUYLFH
4��:KDW�LV�WKH�0LQHUDOV�0DQDJHPHQW�6HUYLFH��006�"�
$��7KH�006�LV�WKH�)HGHUDO�DJHQF\�UHVSRQVLEOH�IRU�PDQDJLQJ�WKH�PLQHUDO�UHVRXUFHV��VXFK�DV�RLO�DQG�QDWXUDO�JDV��LQ
)HGHUDO�ZDWHUV�RIIVKRUH�WKH�8QLWHG�6WDWHV�DQG�IRU�FROOHFWLQJ�DQG�GLVEXUVLQJ�WKH�UHYHQXHV�IURP�WKH�SURGXFWLRQ�RI�WKHVH
UHVRXUFHV��,Q�PDQDJLQJ�WKH�RIIVKRUH�RLO�DQG�JDV�UHVRXUFHV��WKH�006�FRQGXFWV�HQYLURQPHQWDO�VWXGLHV��LVVXHV�OHDVHV��DQG
UHJXODWHV�RSHUDWLRQV�FRQGXFWHG�RQ�WKH�2XWHU�&RQWLQHQWDO�6KHOI��2&6���7KH�UHJXODWRU\�UHVSRQVLELOLWLHV�LQFOXGH�LVVXLQJ
SHUPLWV�IRU�RLO�DQG�JDV�H[SORUDWLRQ��GHYHORSPHQW��DQG�SURGXFWLRQ�DQG�LQVSHFWLQJ�RSHUDWLRQV�GXULQJ�DOO�RI�WKHVH
DFWLYLWLHV��7KH�006�PDQDJHV�WKH�RIIVKRUH�PLQHUDO�UHVRXUFHV�LQ�FRQFHUW�ZLWK�RWKHU�)HGHUDO��6WDWH��DQG�ORFDO�DJHQFLHV
DQG�LQ�FRQVXOWDWLRQ�ZLWK�WKH�SXEOLF��

4��:KDW�LV�WKH�2&6"�
$��8QGHU�8QLWHG�6WDWHV�ODZ��WKH�WHUP�2XWHU�&RQWLQHQWDO�6KHOI��2&6��UHIHUV�WR�DOO�VXEPHUJHG�ODQGV�O\LQJ�VHDZDUG�RI
6WDWH�RIIVKRUH�ODQGV��*HQHUDOO\�UHIHUUHG�WR�DV��)HGHUDO�ZDWHUV�´�WKH�2&6�HQFRPSDVVHV�WKH�VHDEHG�DQG�VXEVRLO�LQ�ZKLFK
QDWXUDO�UHVRXUFHV�RI�YLWDO�LPSRUWDQFH�WR�WKH�1DWLRQ�DUH�IRXQG��QHDUO\����SHUFHQW�RI�RXU�RLO�UHVHUYHV�����SHUFHQW�RI�RXU
QDWXUDO�JDV�UHVHUYHV��DQG�UHVRXUFHV�RI�FRPPHUFLDOO\�LPSRUWDQW�PLQHUDOV�LQFOXGLQJ�PDQJDQHVH��JROG��SKRVSKRULWH��DQG
FRQVWUXFWLRQ�DJJUHJDWHV��,Q�������EHFDXVH�RI�WKH�SRWHQWLDO�YDOXH�RI�VXFK�PLQHUDOV��3UHVLGHQW�7UXPDQ�SURFODLPHG�WKDW�WKH
)HGHUDO�*RYHUQPHQW�KDG�MXULVGLFWLRQ�RYHU�DOO�RIIVKRUH�UHVRXUFHV��IURP�WKH�FRDVWOLQH�VHDZDUG��DQG�D������6XSUHPH
&RXUW�FDVH�HVVHQWLDOO\�XSKHOG�WKH�7UXPDQ�3URFODPDWLRQ�DQG�WKH�FODLPV�RI�WKH�)HGHUDO�*RYHUQPHQW��
+RZHYHU��LQ�������&RQJUHVV�SDVVHG�DQG�3UHVLGHQW�(LVHQKRZHU�VLJQHG�WKH�6XEPHUJHG�/DQGV�$FW�ZKLFK�HVWDEOLVKHG
QDWXUDO�UHVRXUFH�MXULVGLFWLRQ�VHDZDUG�RXW�WR���JHRJUDSKLFDO�PLOHV�IRU�SUDFWLFDOO\�DOO�FRDVWDO�6WDWHV��LQFOXGLQJ�&DOLIRUQLD�
7KH�VHDEHG�DQG�VXEVRLO�UHVRXUFHV�ODQGZDUG�RI�WKLV�RIIVKRUH�6WDWH�)HGHUDO�ERXQGDU\�DUH�PDQDJHG�E\�WKH�6WDWH��2IIVKRUH
PLQHUDO�UHVRXUFHV�LQ�WKH���PLOH�EDQG�RI�&DOLIRUQLD�6WDWH�ZDWHUV��RU�7LGHODQGV��DV�LW�LV�UHIHUUHG�WR�LQ�WKH�6WDWH��DUH
PDQDJHG�E\�WKH�&DOLIRUQLD�6WDWH�/DQGV�&RPPLVVLRQ�DQG�WKH�&DOLIRUQLD�'LYLVLRQ�RI�2LO��*DV��DQG�*HRWKHUPDO
5HVRXUFHV��,Q�WKH�FDVHV�RI�7H[DV�DQG�WKH�*XOI�RI�0H[LFR�FRDVW�RI�)ORULGD��EHFDXVH�WKRVH�6WDWHV�KDG�HVWDEOLVKHG�ODUJHU
RIIVKRUH�VXEPHUJHG�ODQG�DUHDV�EHIRUH�DFKLHYLQJ�VWDWHKRRG��6WDWH�ZDWHUV�H[WHQG�WR���PDULQH�OHDJXHV��DERXW���PLOHV��
$�IHZ�PRQWKV�DIWHU�HQDFWPHQW�RI�WKH�6XEPHUJHG�/DQGV�$FW��WKH�2XWHU�&RQWLQHQWDO�6KHOI�/DQGV�$FW��2&6/$��ZDV
SDVVHG�DQG�VLJQHG�LQWR�ODZ��7KH�2&6�ODZ�SURYLGHV�WKH�6HFUHWDU\�RI�WKH�,QWHULRU��RQ�EHKDOI�RI�WKH�)HGHUDO�*RYHUQPHQW�
ZLWK�DXWKRULW\�WR�PDQDJH�WKH�PLQHUDO�UHVRXUFHV��LQFOXGLQJ�RLO�DQG�JDV��RQ�WKH�2&6�DQG�GHILQHV�WKH�2&6�DV�DOO
VXEPHUJHG�ODQGV�O\LQJ�VHDZDUG�RI�WKH�6WDWH�)HGHUDO�ERXQGDU\��7KH�VHDZDUG�H[WHQW�RI�WKH�2&6�ZDV�QRW�PDGH�FOHDU�E\
WKH�2&6/$��+RZHYHU��LW�LV�OLPLWHG�E\�LQWHUQDWLRQDO�ODZ�ZKLFK�H[WHQGV�WKH�2&6�WR�����QDXWLFDO�PLOHV�VHDZDUG�IURP�WKH
FRDVWOLQH�EXW�GRHV�QRW�WDNH�LQWR�FRQVLGHUDWLRQ�WKH�6WDWH�)HGHUDO�ERXQGDU\��,Q�HIIHFW��WKHUHIRUH��XQGHU�WKH�2&6/$�DQG
LQWHUQDWLRQDO�ODZ��WKH�)HGHUDO�2&6�EHJLQV�DW�WKH�6WDWH�VXEPHUJHG�ODQGV�OLQH�DQG�H[WHQGV�VHDZDUG�DW�OHDVW�DQRWKHU����
QDXWLFDO�PLOHV��7KLV�RYHUDOO�����PLOH�OHJDO�GHILQLWLRQ�RI�D�FRDVWDO�1DWLRQ
V�2&6�LV�UHIHUUHG�WR�DV�LWV�([FOXVLYH�(FRQRPLF
=RQH��((=���
+RZHYHU��WKH�2&6�PD\�H[WHQG�EH\RQG�����PLOHV�LI�WKH�RXWHU�OLPLWV�RI�WKH�FRDVWDO�PDUJLQ��DV�PHDVXUHG�E\�FHUWDLQ
JHRORJLFDO�FRQFHSWV��JR�SDVW�WKDW�ERXQGDU\��'HSHQGLQJ�RQ�IDFWRUV�VXFK�DV�VHGLPHQW�WKLFNQHVV�DQG�ZDWHU�GHSWK��WKH
JHRORJLF�FRQWLQHQWDO�PDUJLQ�FDQ�H[WHQG�IRU�KXQGUHGV�RI�PLOHV�IURP�VKRUH��7KHUH�DUH�DERXW�D�GR]HQ�QDWLRQV��LQFOXGLQJ
WKH�8QLWHG�6WDWHV��ZKLFK�KDYH�FRQWLQHQWDO�VKHOYHV�WKDW�H[WHQG�EH\RQG�����PLOHV��,Q�WKH�8�6���EURDG�JHRORJLFDO�PDUJLQV
H[WHQG�EH\RQG�����PLOHV�QRUWK�RI�$ODVND��RQ�WKH�$WODQWLF�FRDVW��DQG�LQ�WKH�*XOI�RI�0H[LFR��,Q�WKH�3DFLILF��KRZHYHU��WKH
FRQWLQHQWDO�PDUJLQ�LV�QDUURZ�DQG�WKXV�WKH�8�6��FODLPV�QDWXUDO�UHVRXUFH�MXULVGLFWLRQ�RQO\�WR�WKH�VHDZDUG�H[WHQW�RI�LWV
ZHVW�FRDVW�((=������QDXWLFDO�PLOHV�IURP�&DOLIRUQLD��:DVKLQJWRQ��DQG�2UHJRQ�

4��+RZ�PXFK�RLO�LV�VSLOOHG�RU��OHDNHG��IURP�2&6�QDWXUDO�JDV�DQG�RLO�RSHUDWLRQV"�
$��,Q�������D�)HGHUDO�SODWIRUP�RIIVKRUH�6DQWD�%DUEDUD�H[SHULHQFHG�D�EORZRXW�LQ�RQH�RI�LWV�ZHOOV��DQ�HVWLPDWHG�������
EDUUHOV������������JDOORQV��RU�RLO�ZDV�UHOHDVHG�LQWR�WKH�RFHDQ��7KH�UHVXOW�RI�WKLV�LQFLGHQW�ZDV�DW�OHDVW�WZRIROG������WKH
HQYLURQPHQWDO�FRQVFLHQFH�RI�WKH�1DWLRQ�ZDV�UDLVHG�DQG�WKH�1DWLRQDO�(QYLURQPHQWDO�3ROLF\�$FW�DQG�RWKHU�HQYLURQPHQWDO
OHJLVODWLRQ�ZDV�SDVVHG�DQG�����UHTXLUHPHQWV�IRU�VDIHW\�GHYLFHV�LPSRVHG�E\�WKH�)HGHUDO�*RYHUQPHQW�IRUHYHU�FKDQJHG
RIIVKRUH�RSHUDWLRQV��7KHUH�KDV�QRW�EHHQ�D�VSLOO�RI�WKLV�VL]H�IURP�2&6�RSHUDWLRQV�VLQFH�WKH�6DQWD�%DUEDUD�VSLOO��



��

2&6�RSHUDWLRQV�DUH�FDUHIXOO\�FRQGXFWHG�DQG�UHJXODWHG�WR�HQVXUH�VDIH�DQG�HQYLURQPHQWDOO\�VRXQG�RSHUDWLRQV��6LQFH�WKH
WUDJLF�RLO�VSLOO�LQ�6DQWD�%DUEDUD�LQ�������DERXW�����EDUUHOV�RI�RLO�KDYH�EHHQ�VSLOOHG�DV�D�UHVXOW�RI�2&6�QDWXUDO�JDV�DQG�RLO
RSHUDWLRQV�RIIVKRUH�&DOLIRUQLD��7KLV�VSLOODJH�UHSUHVHQWV�WKH�FXPXODWLYH�ORVV�IURP�FXSV�RU�D�EDUUHO�DW�DQ\�JLYHQ�WLPH��EXW
IRU�D�����EDUUHO�VSLOO�IURP�D�SLSHOLQH�LQ�6WDWH�ZDWHUV�FDUU\LQJ�H[FOXVLYHO\�2&6�SURGXFWLRQ�WR�VKRUH��7KH�&DOLIRUQLD
QHDUVKRUH�DQG�FRDVWDO�DUHDV�DUH�UHSOHWH�ZLWK�QDWXUDO�VHHSV��,W�LV�HVWLPDWHG�WKDW�RYHU�������EDUUHOV�RI�RLO�HDFK�ZHHN�DUH
UHOHDVHG�LQWR�WKH�HQYLURQPHQW�IURP�WKHVH�VHHSV���)URP�WKH�&RDO�2LO�3RLQW�VHHSV�DORQH��DOPRVW�����EDUUHOV�D�GD\�PD\�EH
HQWHULQJ�WKH�RFHDQ���7KHUH�LV�VRPH�HYLGHQFH�WKDW�FRPPHUFLDO�SURGXFWLRQ�RI�WKH�UHVHUYRLUV�RIIVKRUH�KDV�UHGXFHG�WKH
DPRXQW�RI�RLO�WKDW�ZRXOG�QDWXUDOO\�VHHS�LQWR�WKH�PDULQH�HQYLURQPHQW�E\�UHGXFLQJ�SUHVVXUH�LQ�WKH�UHVHUYRLUV�

4��:KR�PDNHV�VXUH�WKDW�WKH�RLO�FRPSDQLHV�RSHUDWH�VDIHO\�DQG�GR�QRW�SROOXWH"�
$��7KH�FRPSDQLHV�DUH�KHOG�UHVSRQVLEOH�IRU�VDIHW\�WR�WKH�HQYLURQPHQW�DQG�HPSOR\HHV��1HYHUWKHOHVV��HYHU\�GD\�RI�WKH
\HDU��006�LQVSHFWRUV�DUH�RIIVKRUH�VFUXWLQL]LQJ�GULOOLQJ�DQG�SURGXFWLRQ�RSHUDWLRQV�WR�HQVXUH�WKDW�WKH�RSHUDWLRQV�DUH
EHLQJ�FRQGXFWHG�VDIHO\�DQG�WKDW�WKH�HQYLURQPHQW�LV�SURWHFWHG��7KH�006�LQVSHFWRUV�FRQGXFW�XQDQQRXQFHG�LQVSHFWLRQV
RQ�HDFK�IDFLOLW\�RQ�D�URXWLQH�EDVLV�DQG�LQVSHFW�HDFK�IDFLOLW\�RIIVKRUH�&DOLIRUQLD�DW�OHDVW�RQFH�D�ZHHN��)XUWKHUPRUH��WKHUH
LV�DQ�H[WHQVLYH�DQQXDO�LQVSHFWLRQ�RI�HDFK�IDFLOLW\�VRPHWLPHV�ODVWLQJ�����ZHHNV��GHSHQGLQJ�RQ�WKH�FRPSOH[LW\�RI�WKH
IDFLOLW\��
$Q\�YLRODWLRQ�IRXQG�LV�UHSRUWHG�DQG�UHVROXWLRQ�SXUVXHG�WR�HQVXUH�WKDW�FRUUHFWLYH�DFWLRQ�LV�WDNHQ��7KH�006�KDV�EURDG
SRZHUV�RI�HQIRUFHPHQW�DQG�FDQ�UHTXLUH�H[WUHPH�PHDVXUHV��VXFK�DV�IDFLOLW\�VKXWGRZQV�DQG�FLYLO�SHQDOWLHV��LI�ZDUUDQWHG�
$Q\�YLRODWLRQ�ZKLFK�GRHV�RU�FRXOG�UHVXOW�LQ�ORVV�RI�OLIH�RU�HQYLURQPHQWDO�GDPDJH�LV�FRQVLGHUHG�VHULRXV�DQG�LV�UHYLHZHG
IRU�FLYLO�SHQDOW\�DVVHVVPHQW��

4��:K\�QRW�PRYH�WKH�SODWIRUPV�IXUWKHU�RIIVKRUH�ZKHUH�WKH\�FDQQRW�EH�VHHQ"�
$��7KH�SODWIRUPV�KDYH�WR�EH�ORFDWHG�ZKHUH�WKH�RLO�LV��2LO�RFFXUV�DQG�DFFXPXODWHV�ZKHUH�WKHUH�DUH�WKLFN�VHGLPHQWDU\
URFNV��2II�&DOLIRUQLD��WKLV�RFFXUV�LQ�WKH�QHDUVKRUH�EDVLQV��,Q�UHFHQW�\HDUV��WKH�H[WHQGHG�UHDFK�ZHOO�WHFKQRORJ\�KDV
LPSURYHG�PDUNHGO\��UHVXOWLQJ�LQ�WKH�DELOLW\�WR�XVH�IHZHU�SODWIRUPV�IRU�WKH�UHFRYHU\�RI�UHVRXUFHV��,Q�WKH�6DQWD�%DUEDUD
&KDQQHO��IRU�H[DPSOH��([[RQ0RELO�LV�XVLQJ�WKLV�WHFKQRORJ\�WR�SURGXFH�RLO�IURP�������PLOHV�DZD\�IURP�WKH�ZHOOKHDG�RQ
3ODWIRUP�+RQGR��([[RQ0RELO�LV�QRZ�SURGXFLQJ�WKH�6DFDWH�ILHOG�XVLQJ�H[WHQGHG�UHDFK�ZHOO�WHFKQRORJ\��REYLDWLQJ�WKH
QHHG�IRU�DQ�DGGLWLRQDO�SODWIRUP��$V�WKLV�WHFKQRORJ\�LPSURYHV��DGGLWLRQDO�SURGXFWLRQ�IURP�H[LVWLQJ�IDFLOLWLHV�EHFRPHV
PRUH�SURPLVLQJ�

4��:KDW�LV�D�JHRSK\VLFDO�VHLVPLF�VXUYH\"�
$��*HRSK\VLFDO�VHLVPLF�VXUYH\LQJ�LV�D�PHWKRG�RI�PDSSLQJ�EHORZ�WKH�VHD�IORRU�XVLQJ�VRXQG�ZDYHV��7KH�VRXQG�ZDYHV�
W\SLFDOO\�PDGH�ZLWK�EXUVWV�RI�DLU�RU�FRPEXVWLRQ�VLPLODU�WR�D�FDU
V�SLVWRQ��DUH�UHIOHFWHG�EDFN�IURP�URFN�OD\HUV�EHORZ�WKH
VHD�IORRU�DQG�DUH�UHFRUGHG��*HRSK\VLFLVWV�XVH�WKHVH�GDWD�WR�ORRN�IRU�SRWHQWLDO�RLO�DQG�JDV�UHVRXUFHV��
2QH�RI�WKH�FRQFHUQV�H[SUHVVHG�LQ�WKH�SDVW�ZKHQ�VHLVPLF�VXUYH\V�DUH�SURSRVHG�DUH�HIIHFWV�RQ�PDULQH�PDPPDOV��$W�WKLV
WLPH��LQIRUPDWLRQ�RQ�WKH�HIIHFWV�RI�QRLVH�RQ�PDULQH�PDPPDOV�LV�OLPLWHG�DQG�LV�QRW�FRQFOXVLYH�RQH�ZD\�RU�WKH�RWKHU
DERXW�VLJQLILFDQW�HIIHFWV�RQ�PDULQH�PDPPDOV��:KLOH�WKHUH�DUH�RQO\�OLPLWHG�GDWD�DYDLODEOH�WR�HYDOXDWH�WKH�HIIHFWV�IURP
WKLV�QRLVH�RQ�PDULQH�PDPPDOV��VHLVPLF�VXUYH\V�FRYHU�WKRXVDQGV�RI�VXUYH\�PLOHV�\HDUO\�WKURXJKRXW�WKH�ZRUOG�RFHDQV�
ZLWK�QR�UHSRUWHG�HIIHFWV�RQ�PDULQH�PDPPDO�QXPEHUV�RU�GLVWULEXWLRQ�LQ�WKH�VXUYH\HG�DUHDV��7KH�1DWLRQDO�0DULQH
)LVKHULHV�DQG�RWKHU�PDULQH�PDPPDO�UHVHDUFKHUV�FRQWLQXH�WR�VWXG\�WKLV�LVVXH��,Q�WKH�LQWHULP��WR�UHGXFH�WKH�FKDQFH�RI
LPSDFWV�RQ�PDULQH�PDPPDOV��SURSHU�SUHFDXWLRQV�DUH�EHLQJ�WDNHQ��,Q�D�UHFHQW�VXUYH\�LQ�WKH�&DOLIRUQLD�6DQWD�%DUEDUD
&KDQQHO��IRU�H[DPSOH��WKH�VXUYH\�FRPSDQ\�LQFOXGHG�VHYHUDO�SUHFDXWLRQDU\�PHDVXUHV�LQ�WKHLU�RSHUDWLRQV�WR�SURYLGH
DGGLWLRQDO�DVVXUDQFH�WKDW�WKH�DQLPDOV�ZRXOG�QRW�EH�KDUPHG��2QH�VXFK�PHDVXUH�ZDV�VKXWWLQJ�GRZQ�WKH�VXUYH\�RSHUDWLRQ
ZKHQ�PDULQH�PDPPDOV�ZHUH�LQ�WKH�YLFLQLW\��

4��:KDW�LV�GULOOLQJ�PXG"�,V�LW�WR[LF"�
$��'ULOOLQJ�PXG�LV�OLWHUDOO\�D�PXG�ZKLFK�LV�SXPSHG�GRZQ�WKH�KROH�ZKHQ�D�ZHOO�LV�GULOOHG��7KH�PXG�VHUYHV�VHYHUDO
LPSRUWDQW�IXQFWLRQV�LQFOXGLQJ�SURYLGLQJ�D�ZD\�WR�UHPRYH�GLVSODFHG�URFN�IUDJPHQWV��FDOOHG�GULOO�FXWWLQJV��IURP�WKH�KROH



��
DQG�NHHSLQJ�WKH�HTXLSPHQW�LQ�WKH�KROH�FRRO�ZKLOH�GULOOLQJ��%HFDXVH�PXG�LV�W\SLFDOO\�GLVSRVHG�RI�LQWR�WKH�RFHDQ��WKH
FRPSRQHQWV��LQJUHGLHQWV��RI�WKH�PXG�DUH�FDUHIXOO\�PRQLWRUHG�DQG�WKHLU�HIIHFWV�VWXGLHG��
'ULOOLQJ�PXG�LV�QRW�SRLVRQRXV��EXW�LW�LV�UHIHUUHG�WR�DV��WR[LF���0XG�LV�PDGH�XS�SULPDULO\�RI�FOD\��EDULXP�VXOIDWH��DQG
ZDWHU��ZLWK�ZDWHU�PDNLQJ�XS�DERXW�����RI�WKH�PL[WXUH��%HFDXVH�WKH�PDWHULDOV�XVHG�WR�PDNH�WKH�PXG�DUH�WDNHQ�IURP
RQVKRUH�VLWHV��WKH\�FDQ�FRQWDLQ�PLQHUDOV�DQG�LPSXULWLHV�WKDW�DUH�QRW�FRPPRQO\�IRXQG�RQ�WKH�RFHDQ�IORRU�ZKHUH�LW�LV
GLVSRVHG��$GGLWLYHV�WKDW�RQFH�ZHUH�DGGHG�WR�PXG�DQG�IRXQG�WR�KDYH�EHHQ�KDUPIXO��VXFK�DV�FKURPLXP��KDYH�EHHQ
EDQQHG��$QLPDOV�DQG�SODQWV�LQ�WKH�ZDWHU�FROXPQ�DGMDFHQW�WR�D�GULOOLQJ�RSHUDWLRQ�PD\�EH�DGYHUVHO\�DIIHFWHG�E\�WKH
LQFUHDVHG�WXUELGLW\�RI�WKH�ZDWHU�FDXVHG�E\�WKH�PXG��
([WHQVLYH�VWXGLHV�KDYH�EHHQ�FRQGXFWHG�WR�PRQLWRU�WKH�SRWHQWLDO�LPSDFWV�WR�WKH�HQYLURQPHQW�IURP�GLVFKDUJH�RI�GULOOLQJ
PXGV��7R�GDWH��WKHVH�VWXGLHV�KDYH�IRXQG�WKDW�HIIHFWV�DUH�VKRUW�OLYHG�DQG�FRQILQHG�WR�D�ORFDOL]HG�DUHD�DURXQG�WKH
SODWIRUP��6WXGLHV�WR�GHWHUPLQH�VXEWOH��ORQJ�WHUP�HIIHFWV�FDXVHG�E\�GULOOLQJ�PXGV�KDYH�EHHQ�LQFRQFOXVLYH��HIIHFWV�RI
PXGV�FDQQRW�EH�GLVWLQJXLVKHG�IURP�RWKHU�FKDQJHV�LQ�WKH�HQYLURQPHQW��

4��+RZ�GR�2&6�DFWLYLWLHV�DIIHFW�FRPPHUFLDO�ILVKLQJ"�
$��2&6�DFWLYLWLHV�FDQ�LQWHUIHUH�ZLWK�FRPPHUFLDO�ILVKLQJ�LQ�WZR�ZD\V��ERWK�RI�ZKLFK�KDYH�ILQDQFLDO�UDPLILFDWLRQV�IRU�WKH
ILVKHUPHQ������E\�SUHFOXGLQJ�WUDGLWLRQDO�ILVKLQJ�JURXQGV�ZLWK�H[SORUDWRU\�GULOOLQJ�YHVVHOV�RU�ZLWK�SODWIRUPV�DQG����
WKURXJK�ORVV�RI�LQFRPH�HLWKHU�WKURXJK�JHDU�ORVV�RQ�XQGHUZDWHU�REVWUXFWLRQV�RU�ODFN�RI�DFFHVV�WR�DQ�DUHD��3RWHQWLDO
HFRQRPLF�ORVVHV�DUH�PLWLJDWHG�WKURXJK�GLUHFW�FRPSHQVDWLRQ�WR�ILVKHUPHQ��LQ�PRVW�FDVHV��DQG�WKURXJK�HQKDQFHPHQW
SURJUDPV���(QKDQFHPHQW�SURJUDPV�DUH�PHDVXUHV�XQGHUWDNHQ�WR�EXLOG�XS�WKH�ILVKHU\�RI�FRQFHUQ�RU�WR�HQDEOH�WKH
ILVKHUPHQ�WR�RSHUDWH�PRUH�SURILWDEO\��7KHVH�RXW�RI�NLQG�HQKDQFHPHQW�SURJUDPV�PLJKW�LQFOXGH�PRUH�VWRUDJH�IRU�JHDU�
HWF���7KH�006�ZRUNV�ZLWK�WKH�ILVKHUPHQ�WR�GHILQH�DQG�DGGUHVV�WKH�SRWHQWLDO�FRQFHUQV�HDUO\�LQ�DQ\�SHUPLWWLQJ�SURFHVV�
)XUWKHUPRUH��D�ILVKHULHV�OLDLVRQ�RIILFH�KDV�EHHQ�HVWDEOLVKHG�LQ�6DQWD�%DUEDUD�WR�SURYLGH�ILVKHUPHQ�DQ�DYHQXH�WR
HIIHFWLYHO\�UHVROYH�FRQIOLFWV�ZLWK�WKH�RIIVKRUH�RLO�DQG�JDV�LQGXVWU\��


