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7UDQVSDUHQF\�IRU�-XVWLFH��
%XIIDOR�,QVWLWXWLRQDO�6XSSOLHUV�
([WHQGHG�([HFXWLYH�6XPPDU\



$FNQRZOHGJHPHQWV
:H�ZRXOG�OLNH�WR�WKDQN�RXU�*RRG�)RRG�&RPPXQLWLHV�SDUWQHUV��-RVH�2OLYD��+($/�)RRG�$OOLDQFH��
&KULVWLQD�6SDFK��)RRG�&KDLQ�:RUNHUV�$OOLDQFH��5HEHNDK�:LOOLDPV�DQG�-HVVLFD�*LOEHUW��*RRG�)RRG�
%XIIDOR�&RDOLWLRQ��RXU�SURIHVVRU�'U��.ULVWLQ�5H\QROGV��DQG�WHDFKLQJ�IHOORZ�.ULVWHQ�:UDLWKZDOO�DW�WKH�
<DOH�6FKRRO�RI�WKH�(QYLURQPHQW�IRU�WUXVWLQJ�XV�DQG�FRDFKLQJ�XV�WR�GHOYH�LQWR�FRPSOH[�DQG�LPSRUWDQW�
UHVHDUFK�

$GGLWLRQDOO\��ZH�ZRXOG�OLNH�WR�ZKROHKHDUWHGO\�WKDQN�WKH�LQGLYLGXDOV�IURP�1HZ�<RUN�IDUPV�DQG�
DGYRFDF\�RUJDQL]DWLRQV�ZKR�YROXQWHHUHG�WKHLU�WLPH�WR�SDUWLFLSDWH�LQ�RXU�LQIRUPDWLRQDO�LQWHUYLHZV�

$OO�HUURUV�DQG�RPLVVLRQV�DUH�RXU�RZQ�DQG�WKRVH�RI�RXU�SURIHVVRU�

&RYHU�SKRWR�SURYLGHG�E\�(ULFD�+HOOHQ�

6XJJHVWHG�FLWDWLRQ��+HOOHQ��(���.ZDQ��3���.ZRQ��6���1RYLF��=���6LOHU��$���7DXEPDQQ��9���	�:DUQHU��$��
��������7UDQVSDUHQF\�IRU�-XVWLFH��%XIIDOR�,QVWLWXWLRQDO�6XSSOLHUV��([WHQGHG�([HFXWLYH�6XPPDU\��
3URGXFHG�IRU�WKH�*RRG�)RRG�&RPPXQLWLHV�&DPSDLJQ�



([WHQGHG�([HFXWLYH�6XPPDU\
7KH�*RRG�)RRG�&RPPXQLWLHV��*)&��FDPSDLJQ�LV�D�FROODERUDWLRQ�DPRQJ�WKH�+($/�)RRG�

$OOLDQFH�DQG�)RRG�&KDLQ�:RUNHUV�$OOLDQFH��DV�ZHOO�DV�RWKHU�FRPPXQLW\�IRRG�JURXSV��,W�EXLOGV�RQ�
PLQRULW\��DQG�ZRPHQ�RZQHG�EXVLQHVV�SROLFLHV�DQG�WKH�ODUJHU�*RRG�)RRG�3XUFKDVLQJ�3URJUDP�
�*)33���ZKLFK�LQFHQWLYL]HV�SXEOLF�LQVWLWXWLRQV�WR�UHGLUHFW�SXEOLF�WD[�GROODUV�WRZDUG�IRRG�SXUFKDVLQJ�
WKDW�LV�JRRG�IRU�ZRUNHUV��DQLPDOV��SXEOLF�KHDOWK��HQYLURQPHQW��DQG�ORFDO�HFRQRPLHV��6SHFLILFDOO\��WKH�
*)&�FDPSDLJQ�VHHNV�WR�FUHDWH�PHFKDQLVPV�IRU�SURPRWLQJ�UDFLDO�DQG�JHQGHU�HTXLW\�ZLWK�OHDGHUVKLS�
IURP�WKRVH�PRVW�GLUHFWO\�LPSDFWHG�E\�IRRG�V\VWHP�LQMXVWLFHV��7KHVH�LQFOXGH�IURQWOLQH�ZRUNHUV��ZKR��LQ�
WKH�8QLWHG�6WDWHV��DUH�SUHGRPLQDQWO\�SHRSOH�RI�FRORU��LPPLJUDQWV��DQG�ZRPHQ��ZLWK�%ODFN�
,QGLJHQRXV�3HRSOH�RI�&RORU��%,32&��ZRUNHUV�FRQWLQXLQJ�WR�EH�GLVSURSRUWLRQDWHO\�LPSDFWHG�E\�
SRYHUW\�ZDJHV��XQVDIH�ZRUNLQJ�FRQGLWLRQV��DQG�UHWDOLDWLRQ��$FFRUGLQJO\��*)&�HPSKDVL]HV�EDVH�
EXLOGLQJ�DQG�ZRUNHU�GULYHQ�PRQLWRULQJ���%XIIDOR��1HZ�<RUN��LV�RQH�FLW\�LQ�ZKLFK�WKH�*)&�FDPSDLJQ�LV�
XQGHUZD\��7R�SXVK�%XIIDOR�SXEOLF�LQVWLWXWLRQV�WR�OHYHUDJH�WKHLU�SXUFKDVLQJ�SRZHU�DQG�PDNH�WKHLU�IRRG�
FKDLQV�PRUH�MXVW�DQG�VXVWDLQDEOH��WKH�*)&�FDPSDLJQ�PXVW�ILUVW�HOXFLGDWH�KRZ�%XIIDOR�SXEOLF�
LQVWLWXWLRQV¶�FXUUHQW�IRRG�VXSSOLHUV�DOLJQ�ZLWK�WKH�*RRG�)RRG�3XUFKDVLQJ�9DOXHV�DQG�DGGLWLRQDO�*RRG�
)RRG�&RPPXQLWLHV�YDOXHV��2XU�UHVHDUFK�DQG�WKLV�H[WHQGHG�H[HFXWLYH�VXPPDU\�VHHN�WR�FRQWULEXWH�WR�
WKLV�HQG��2XU�UHVHDUFK�REMHFWLYHV�ZHUH�

�� 7R�EHWWHU�XQGHUVWDQG�KRZ�H[LVWLQJ�VXSSOLHUV�WR�WKH�%XIIDOR�LQVWLWXWLRQDO�IRRG
VXSSO\�FKDLQ�DOLJQ�ZLWK�WKH�*)&�DQG�*)33�YDOXHV��DQG
�� 7R�LGHQWLI\�DGGLWLRQDO�RU�DOWHUQDWLYH�SURGXFHUV�WKDW�VKRXOG�EH�LQFOXGHG�LQ
%XIIDOR¶V�LQVWLWXWLRQDO�IRRG�VXSSO\�FKDLQV�

7KLV�H[WHQGHG�H[HFXWLYH�VXPPDU\�GUDZV�IURP�WKH�UHVHDUFK�XQGHUWDNHQ�E\�WKH�
<DOH�6FKRRO�RI�WKH�(QYLURQPHQW¶V�6RFLDO�-XVWLFH�LQ�WKH�*OREDO�)RRG�6\VWHP�&DSVWRQH�
)DOO������FODVV��LQ�FROODERUDWLRQ�ZLWK�WKH�*)&�FDPSDLJQ¶V�IRXQGLQJ�RUJDQL]DWLRQV��WR�UHVHDUFK�
LQVWLWXWLRQDO�VXSSO\�FKDLQV�LQ�%XIIDOR��7KH�UHVHDUFK�IRFXVHG�RQ�VXSSO\�FKDLQ�GDWD�FROOHFWLRQ�DQG�
DQDO\VLV�RQ�ZDJH�DQG�KRXU�YLRODWLRQV��2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK�$GPLQLVWUDWLRQ��26+$��
YLRODWLRQV��1HZ�<RUN�6WDWH�ODERU�YLRODWLRQV��VXSSO\LQJ�IDUPV��WKH�SUHVHQFH�RI�XQLRQV��%ODFN��
,QGLJHQRXV��3HRSOH�2I�&RORU��%,32&��UHSUHVHQWDWLRQ�LQ�RZQHUVKLS�DQG�RSHUDWLRQ�RI�VXSSOLHUV��DQG�
*RRG�)RRG�3XUFKDVLQJ�3URJUDP��*)33��FHUWLILFDWLRQV��,W�DOVR�GUDZV�IURP�LQIRUPDWLRQDO�LQWHUYLHZV�
WKDW�ZH�FRQGXFWHG�ZLWK�D�QXPEHU�RI�VWDNHKROGHUV�LQ�WKH�%XIIDOR�IRRG�VXSSO\�FKDLQ�DQG�1HZ�<RUN�
VWDWHZLGH�%,32&�IDUPHU�QHWZRUNV��,W�KDV�D�VHFRQGDU\�DLP�WR�LGHQWLI\�UHVHDUFK�PHWKRGV�WKDW�VXSSRUW�
IXWXUH�UHVHDUFK�RQ�WKLV�WRSLF��

)URP�2FWREHU��VW�WR�1RYHPEHU���WK�������ZH�UHVHDUFKHG�WKH�DIRUHPHQWLRQHG�PHWULFV�RQ����
IRRG�FKDLQ�VXSSOLHUV�IURP�D�OLVW�SURYLGHG�WR�XV�E\�*RRG�)RRG�%XIIDOR�&RDOLWLRQ��+($/�)RRG�$OOLDQFH��
DQG�)RRG�&KDLQ�:RUNHUV�$OOLDQFH��,Q�DGGLWLRQ��ZH�FRQGXFWHG�VHYHQ�LQIRUPDWLRQDO�LQWHUYLHZV�GXULQJ�
WKLV�WLPH�VSDQ��7KH�UDZ�GDWD�FROOHFWHG�IRU�WKH�SXUSRVHV�RI�RXU�UHVHDUFK�DQG�WKH�IXOO�UHSRUW�KDYH�
EHHQ�SURYLGHG�WR�WKH�*RRG�)RRG�%XIIDOR�&RDOLWLRQ��+($/�)RRG�$OOLDQFH��DQG�)RRG�&KDLQ�:RUNHUV�
$OOLDQFH�VHSDUDWHO\�IRU�LQWHUQDO�XVH�

��.KDQQD��1DYLQD�DQG�6SDFK��&KULVWLQD��������*RRG�)RRG�&RPPXQLWLHV�&RQFHSW�3DSHU��%XLOGLQJ�5DFLDO�DQG�*HQGHU�
(TXLW\�LQ�,QVWLWX�WLRQDO�6XSSO\�&KDLQV��+($/�)RRG�$OOLDQFH��DQG�)RRG�&KDLQ�:RUNHUV�$OOLDQFH�
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• 0RVW�RI�WKH�%XIIDOR�LQVWLWXWLRQDO�VXSSOLHUV�ZH�UHVHDUFKHG�KDYH�RSHUDWLRQV�RXWVLGH�RI
1HZ�<RUN�6WDWH��7KLV�RIIHUV�WZR�LQVLJKWV��ODERU�YLRODWLRQV�FDQ�EH�GLIILFXOW�WR�FDSWXUH�E\�1HZ
<RUN�6WDWH�ODERU�YLRODWLRQV�GDWDEDVHV��DQG�WKH�PDMRULW\�RI�%XIIDOR¶V�FXUUHQW�LQVWLWXWLRQDO
VXSSOLHUV�GR�QRW�VXSSRUW�ORFDO�HFRQRPLHV��1RW�NQRZLQJ�ZKHUH�YLRODWLRQV�DUH�WDNLQJ�SODFH�OLPLWV
HIIRUWV�WR�VXSSRUW�IURQWOLQH�IRRG�ZRUNHUV�

• ,Q�JHQHUDO��WKHUH�LV�D�ODFN�RI�SXEOLFO\�DYDLODEOH�GDWD�RQ�VXSSO\LQJ�IDUPV�WR�%XIIDOR¶V
LQVWLWXWLRQDO�VXSSOLHUV�DQG�WKH�SUHVHQFH�RI�XQLRQV�

• 2QO\�RQH�RI�WKH�VXSSOLHUV�ZH�UHVHDUFKHG������KDG�SXEOLFO\�DYDLODEOH�GHPRJUDSKLF
LQIRUPDWLRQ�DERXW�WKHLU�ZRUNIRUFH��0RUH�WUDQVSDUHQF\�LV�QHHGHG�VLQFH�WKLV�LQIRUPDWLRQ�LV
LQVWUXPHQWDO�WR�EXLOGLQJ�D�GLYHUVH�DQG�HTXLWDEOH�ZRUNIRUFH��DQG�FHQWHULQJ�WKH�YRLFHV�RI�IURQWOLQH
ZRUNHUV�

• 2QO\�����RI�WKH�VXSSOLHUV�WKDW�ZH�UHVHDUFKHG�KDYH�DW�OHDVW�RQH�NQRZQ�*)33
FHUWLILFDWLRQ��ZKLOH�����KDYH�QR�FHUWLILFDWLRQV��7KH�UHVW�GR�QRW�KDYH�SXEOLFO\�DYDLODEOH
LQIRUPDWLRQ�RQ�WKHLU�FHUWLILFDWLRQV��RU�KDYH�LQGHSHQGHQW�DQG�RU�RWKHU�WKLUG�SDUW\�FHUWLILFDWLRQV�
0RVW�RI�WKH�VXSSOLHUV�LQ�%XIIDOR¶V�LQVWLWXWLRQDO�VXSSO\�FKDLQ�GR�QRW�KDYH�*)33�FHUWLILFDWLRQV�

• %,32&�IDUPHUV�KDYH�PRUH�GLIILFXOW\�DFFHVVLQJ�LQVWLWXWLRQDO�VXSSO\�FKDLQV�LQ�%XIIDOR��1<
WKDQ�ODUJH�VXSSOLHUV�GR��%,32&�SURGXFHUV�KDYH�VXIIHUHG�IURP�IDUP�ORDQ�DQG�JRYHUQPHQW
DVVLVWDQFH�GLVFULPLQDWLRQ�DQG�KLVWRULFDO�UHGOLQLQJ��SUHYHQWLQJ�WKHP�IURP�EXLOGLQJ
LQWHUJHQHUDWLRQDO�ZHDOWK��7KLV�RQJRLQJ�OHJDF\�RI�VWUXFWXUDO�UDFLVP�KDV�SUHYHQWHG�%,32&
IDUPHUV�IURP�JURZLQJ�RSHUDWLRQV�EH\RQG�VPDOO��RU�PHGLXP�VFDOH��7KH�GLVSDULW\�LQ�UHVRXUFH
DFFHVV�EHWZHHQ�%,32&�SURGXFHUV�DQG�ODUJH�VFDOH�VXSSOLHUV�PHDQV�ODUJH�VXSSOLHUV�KDYH�D
JUHDWHU�FDSDFLW\�WR�PHHW�LQVWLWXWLRQDO�VXSSOLHU�UHTXLUHPHQWV�

• %,32&�DQG�VPDOO�VFDOH�SURGXFHUV�LQ�WKH�UHJLRQ�PD\�EH�VHUYHG�E\�IRRG�KXEV�
DJJUHJDWRUV��RU�FRRSHUDWLYHV�WR�SRRO�UHVRXUFHV�DQG�VFDOH�SURGXFWLRQ�FDSDFLW\�WR�EHWWHU
PHHW�WKH�QHHGV�RI�LQVWLWXWLRQDO�SXUFKDVHUV��:LWK�WKDW�VDLG��D�FRRSHUDWLYH�RZQHUVKLS
VWUXFWXUH�RU�RWKHU�FROODERUDWLYH�EXVLQHVV�PRGHO�GRHV�QRW�JXDUDQWHH�WKDW�DQ�RSHUDWLRQ�DOLJQV
ZLWK�*)33�DQG�*)&�YDOXHV�

• 7KH�FRPSOH[LW\�RI�LQVWLWXWLRQDO�ELGGLQJ�SURFHVVHV�DFWV�DV�D�EDUULHU�DJDLQVW�VPDOO�VFDOH
VXSSOLHUV�HQWHULQJ�%XIIDOR¶V�LQVWLWXWLRQDO�VXSSO\�FKDLQ��$FNQRZOHGJLQJ�WKLV�GLIILFXOW\�DQG�WR
KLW�EHQFKPDUNV�IRU�ORFDO�SXUFKDVLQJ��PDQ\�LQVWLWXWLRQV�KDYH�EHFRPH�PRUH�ZLOOLQJ�WR�SURFXUH
VPDOOHU�DPRXQWV�RI�IRRG�IURP�ORFDO�SURGXFHUV��+RZHYHU��PDQ\�%,32&�IDUPHUV�DUH�QRW
QHWZRUNHG�ZLWK�WKHVH�LQVWLWXWLRQV�QRU�ZLWK�WKH�DFWRUV�ZKR�FRQQHFW�ORFDO�SURGXFHUV�WR�WKHVH
LQVWLWXWLRQV��&RQVHTXHQWO\��WKH�%,32&�IDUPHUV�DUH�OHIW�RXW�

• $�ODFN�RI�%,32&�UHSUHVHQWDWLRQ�LQ�SXEOLF�LQVWLWXWLRQV�GLVLQFHQWLYL]HV�%,32&�SURGXFHUV
ZKR�DUH�OHVV�FRPIRUWDEOH�ZRUNLQJ�ZLWK�PDMRULW\�ZKLWH�GHFLVLRQ�PDNLQJ�ERGLHV�WR�VHHN
UHODWLRQVKLSV�LQ�WKRVH�ODUJHU�PDUNHWV�
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%DVHG�RQ�RXU�ILQGLQJV��ZH�GHYHORSHG�D�VHW�RI�UHFRPPHQGDWLRQV�IRU�IXWXUH�ZRUN��DV�IROORZV�

�� 7UDQVSDUHQF\��,Q�RXU�UHVHDUFK��WKH�GLIILFXOW\�RI�DFFHVVLQJ�VWUDLJKWIRUZDUG�LQIRUPDWLRQ�DERXW�%XIIDOR�
VXSSOLHUV�LQGLFDWHV�D�QHHG�IRU�VXSSOLHUV�ZKRVH�SUDFWLFHV�DQG�SROLFLHV�DUH�PRUH�WUDQVSDUHQW��
(QFRXQWHULQJ�D�ODFN�RI�LQIRUPDWLRQ�FDQ�EH�DQ�LPSRUWDQW�ILQGLQJ��DV�LW�ZDV�LQ�RXU�UHVHDUFK��0RUH�
WUDQVSDUHQF\�DERXW�VXSSO\�FKDLQV�LQ�WKH�%XIIDOR�IRRG�V\VWHP�LV�QHHGHG�VLQFH�WKLV�
LQIRUPDWLRQ�LV�LQVWUXPHQWDO�WR�EXLOGLQJ�D�GLYHUVH�DQG�HTXLWDEOH�ZRUNIRUFH�DQG�FHQWHULQJ�WKH�
YRLFHV�RI�IURQWOLQH�ZRUNHUV�

�� (YDOXDWLRQ�LQ�OLQH�ZLWK�*)33��DQG�*)&��0RUH�EURDGO\��WKH�ODFN�RI�WUDQVSDUHQF\�DQG�WKH�HDVH�RI�
JUHHQZDVKLQJ�ZLWKLQ�WKH�DJUL�IRRG�LQGXVWU\�SRLQW�WR�ERWK�WKH�FKDOOHQJH�DQG�WKH�LPSRUWDQFH�RI�
HYDOXDWLQJ�LQVWLWXWLRQDO�IRRG�VXSSOLHUV�DFFRUGLQJ�WR�WKH�*)33�DQG�*)&�YDOXHV�ZLWKLQ�WKH�
FRQWH[W�RI�WKLV�QDWLRQDO�3URJUDP�DQG�QDWLRQDO�&DPSDLJQ�

�� ,PSURYHG�DFFHVV�WR�LQVWLWXWLRQDO�VXSSO\�FKDLQV��%RWK�WKH�VFDOH�UHTXLUHG�WR�VXSSO\�WR�LQVWLWXWLRQV�
DQG�WKH�FHUWLILFDWLRQV�UHTXLUHG�WR�SURWHFW�KHDOWK�DQG�VDIHW\�PHDQ�WKDW�LW�LV�H[SHQVLYH�WR�JURZ�D�
EXVLQHVV�WR�WKH�SRLQW�ZKHUH�LW�FDQ�VHOO�WR�LQVWLWXWLRQV��6HYHUDO�LQWHUYLHZHHV�LQ�RXU�UHVHDUFK�
PHQWLRQHG�WKH�REVWDFOHV�WR�DFFHVVLQJ�FXUUHQW�JUDQW�IXQGLQJ�DQG�DFFHVVLQJ�ORDQV��DQG�WKH�
LPSRUWDQFH�RI�SURYLGLQJ�PRUH�WDUJHWHG�JRYHUQPHQW�DVVLVWDQFH�WR�%,32&�IDUPHUV��ZLWK�RQH�FDOOLQJ�
IRU�WKHVH�WR�EH�LQFOXGHG�LQ�XSGDWHG�DJULFXOWXUDO�SROLFLHV�VXFK�DV�WKH�)DUP�%LOO�RU�WKH������-XVWLFH�IRU�
%ODFN�)DUPHUV�$FW���7R�LPSURYH�DFFHVV�WR�WKH�%XIIDOR�VXSSO\�FKDLQ��VHYHUDO�W\SHV�RI�
LQLWLDWLYHV�PD\�EH�QHHGHG��SRWHQWLDOO\�LQFOXGLQJ�
• DGYRFDF\��RXWUHDFK��DQG�ILQDQFLDO�DVVLVWDQFH�WR�FRQQHFW�FXUUHQW�DQG�IXWXUH�*RRG�)RRG�

&RPPXQLWLHV�SURGXFHUV��LQFOXGLQJ�%,32&�SURGXFHUV��ZLWK��SXUFKDVLQJ�LQVWLWXWLRQV�
• IRRG�KXEV��DJJUHJDWRUV��DQG�FRRSHUDWLYHV��ZKLFK�DUH�DQRWKHU�VWUDWHJ\�WR�FRPEDW�VRPH�RI�

WKHVH�SUREOHPV��ERWK�E\�SRROLQJ�UHVRXUFHV�DQG�E\�HQDEOLQJ�VPDOOHU�IDUPHUV�WR�FRPELQH�DW�D�
VFDOH�ODUJH�HQRXJK�WR�SURYLGH�IRU�LQVWLWXWLRQDO�VXSSOLHUV��2QH�RI�WKH�IDUPHUV�LQWHUYLHZHG�LQ�RXU�
UHVHDUFK�HPSKDVL]HG�WKLV��VD\LQJ��³2QH�RI�P\�JRDOV�DV�ZH�JHW�ODUJHU��LV�WR�XVH�WKH�FRRSHUDWLYH�
PHQWDOLW\�WR�IRUP�ODUJHU�SDUWQHUVKLSV��ELQG�WRJHWKHU��DQG�XVH�RXU�FROOHFWLYH�JURZLQJ�SRZHU�WR�
OHYHUDJH�DFFHVV�LQWR�ODUJHU�PDUNHWV�´�,W�VKRXOG�EH�QRWHG��KRZHYHU��WKDW�D�FRRSHUDWLYH�RZQHUVKLS�
VWUXFWXUH�RU�RWKHU�FROODERUDWLYH�EXVLQHVV�PRGHO�GRHV�QRW�QHFHVVDULO\�PHDQ�DQ�RSHUDWLRQ�
FRQIRUPV�WR�WKH�YDOXHV�RI�*RRG�)RRG�&RPPXQLWLHV�FDPSDLJQ��WKLV�GHWDLO�VKRXOG�EH�DWWHQGHG�WR�
LQ�FUHDWLQJ�VXFK�EXVLQHVVHV�

�� %XLOGLQJ�WUXVW�DQG�ZRUNLQJ�UHODWLRQVKLSV��,QVWLWXWLRQDO�SXUFKDVHUV�RFFDVLRQDOO\�DOORZ�IRU�VPDOOHU��
PRUH�IOH[LEOH�FRQWUDFWV�WKDQ�SROLF\�W\SLFDOO\�GLFWDWHV��EXW�VHFXULQJ�WKRVH�FRQWUDFWV�LV�DQ�LQIRUPDO�
SURFHVV�WKDW�UHTXLUHV�NQRZOHGJH�RI�DQG�D�ZLOOLQJQHVV�WR�ZRUN�ZLWK�LQGLYLGXDO�VXSSOLHUV��ZKLFK�LQ�WXUQ�
LQYROYHV�WUXVW��$V�RQH�LQWHUYLHZHH�QRWHG��³<RX�KDYH�WR�WDNH�WKDW�VHQVH�RI�XUJHQF\�RII�WKH�WDEOH�DQG�
ZRUN�FRPPXQLW\�E\�FRPPXQLW\�WR�EXLOG�WKRVH�UHODWLRQVKLSV�´�,Q�IXUWKHU�UHVHDUFK�DQG�ZRUN�WR�VXSSRUW�
%,32&�VXSSOLHUV��LQVWLWXWLRQDO�SXUFKDVHUV�VKRXOG�FHQWHU�WKH�LPSRUWDQFH�RI�EXLOGLQJ�WUXVW�DQG�
UHODWLRQVKLSV�ZLWK�VXSSOLHUV��$V�RQH�LQWHUYLHZHH�ZKR�UXQV�DQ�DJULFXOWXUDO�EXVLQHVV�H[SODLQHG��³,W�LV�
LPSRUWDQW�WKDW�%ODFN�IRONV�µVHW�WKH�WDEOH�¶�RWKHUZLVH�WKH�µPHQX¶�LV�QRW�ZKDW�WKH\�ZDQW�´�7KHVH�
UHODWLRQVKLSV�DUH�LPSRUWDQW�LQ�XQGHUVWDQGLQJ�KRZ�WR�VXSSRUW�*)&�SURGXFHUV�ZLWKLQ�WKH�IRRG�V\VWHP�

��&HQWHU�IRU�*RRG�)RRG�3XUFKDVLQJ���������³:KDW�:H�'R�´�$FFHVVHG�DW��KWWSV���JRRGIRRGSXUFKDVLQJ�RUJ�DERXW�WKH�
FHQWHU��ZKDW�ZH�GR�RQ�-DQ����WK�������
��3KLOSRWW��7���������1RYHPEHU������³%ODFN�IDUPHUV�KDYH�EHHQ�UREEHG�RI�ODQG��$�QHZ�ELOO�ZRXOG�JLYH�WKHP�D�³TXDQWXP�
OHDS´�WRZDUG�MXVWLFH�´�$FFHVVHG�DW�KWWSV���ZZZ�PRWKHUMRQHV�FRP�IRRG���������EODFN�IDUPHUV�KDYH�EHHQ�UREEHG�RI�ODQG�
D�QHZ�ELOO�ZRXOG�JLYH�WKHP�D�TXDQWXP�OHDS�WRZDUG�MXVWLFH��RQ�'HFHPEHU���������
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�� $SSOLHG�UHVHDUFK��ILQDQFLDO�DQG�EXVLQHVV�HGXFDWLRQ�FHQWHULQJ�%,32&�SURGXFHUV��,QWHUYLHZHHV
LQ�RXU�UHVHDUFK�VXJJHVWHG�WKHUH�ZDV�YDOXH�LQ�SURYLGLQJ�VXSSRUW�DQG�
RU�HGXFDWLRQ�WR�VPDOO�VFDOH�%,32&�SURGXFHUV�UHJDUGLQJ�JUDQW�IXQGLQJ�DQG�ORDQ�DSSOLFDWLRQV�
H[DPLQLQJ�WKH�SRWHQWLDO�RI�FRRSHUDWLYH�EXVLQHVV�PRGHOV�WR�VFDOH�SURGXFWLRQ��DQG�FODULI\LQJ�WKH
LQVWLWXWLRQDO�ELGGLQJ�DQG�FHUWLILFDWLRQ�SURFHVVHV��)XUWKHU�UHVHDUFK�DQG�HGXFDWLRQ�RQ�WKHVH�WRSLFV
FRXOG�KHOS�H[SDQG�WKH�DFFHVV�RI�%,32&�IDUPHUV�DQG�SURGXFHUV�WR�WKH�LQVWLWXWLRQDO�VXSSO\
FKDLQ�E\�DQDO\]LQJ�H[LVWLQJ�EDUULHUV��KHOSLQJ�SURGXFHUV�WR�GHYHORS�VNLOOV�WR�DGGUHVV�WKHP�
DQG�LGHQWLI\LQJ�VWUDWHJLHV�WR�HOLPLQDWH�VXFK�EDUULHUV�RYHUDOO�

�� &DSLWDO�DQG�ILQDQFLDO�UHVRXUFHV�IRU�%,32&�IDUPHUV�DQG�SURGXFHUV��0RUH�IXQGDPHQWDOO\��LQ�RXU
LQWHUYLHZV��ZH�UHSHDWHGO\�KHDUG�DERXW�KRZ�GLIILFXOW�LW�LV�IRU�SURGXFHUV��HVSHFLDOO\�%,32&�IDUPHUV��WR
DFFHVV�WKH�FDSLWDO�UHTXLUHG�WR�VWDUW�RU�VFDOH�XS�DQ�DJULFXOWXUDO�YHQWXUH��,QWHUYLHZHHV�SRLQWHG�RXW�WKH
VWUXFWXUDO�URRWV�RI�WKLV��ZLWK�RQH�VD\LQJ�³+RZ�PDUJLQDOL]HG�FRPPXQLWLHV�FDQ�JDLQ�ZHDOWK�DQG�DFFHVV
WR�ODQG�VKRXOG�EH�WKH�SULPDU\�TXHVWLRQ�ZH�DVN�´�)XUWKHU�UHVHDUFK�DQG�DGYRFDF\�ZRUN�RQ�DFFHVV
WR�FDSLWDO�DQG�ILQDQFLDO�UHVRXUFHV�IRU�%,32&�SURGXFHUV��VXFK�DV�WKDW�DOUHDG\�EHLQJ�GRQH�E\
)RRG�&KDLQ�:RUNHUV�$OOLDQFH��+($/�)RRG�$OOLDQFH��DQG�WKH�*RRG�)RRG�%XIIDOR�&RDOLWLRQ�
FRXOG�KHOS�H[SDQG�WKH�DFFHVV�RI�%,32&�IDUPHUV�DQG�SURGXFHUV�WR�WKH�LQVWLWXWLRQDO�VXSSO\
FKDLQV�E\�DQDO\]LQJ�DQG�DGGUHVVLQJ�H[LVWLQJ�ILQDQFLDO�EDUULHUV��RIWHQ�URRWHG�LQ�KLVWRULFDO�DQG
V\VWHPLF�UDFLVP��

�� &RQWLQXDWLRQ�RI�*RRG�)RRG�&RPPXQLWLHV�FDPSDLJQ��2XU�UHVHDUFK�ILQGLQJV�IURP�WKH�%XIIDOR�IRRG
VXSSO\�FKDLQ�SDUDOOHO�SDWWHUQV�RI���LQMXVWLFH�WKURXJKRXW�WKH�8�6��IRRG�V\VWHP��LQFOXGLQJ�PDQ\
VXSSOLHUV�ZLWK�KLJK�QXPEHUV�RI�ODERU�YLRODWLRQV��D�ODFN�RI�WUDQVSDUHQW�LQIRUPDWLRQ��DQG�RSHUDWLRQV�WKDW
DUH�QRW�ORFDO�WR�1HZ�<RUN�6WDWH��2XU�DQDO\VLV�UHYHDOHG�D�FOHDU�QHHG�IRU�WKH�FRQWLQXHG�ZRUN�RI
WKH�*RRG�)RRG�3XUFKDVLQJ�3URJUDP�DQG�*RRG�)RRG�&RPPXQLWLHV�FDPSDLJQV��DQG
VSHFLILFDOO\�WKDW�RI�DOOLDQFHV�DQG�FRDOLWLRQV�LQFOXGLQJ�WKH�)RRG�&KDLQ�:RUNHUV�$OOLDQFH��+($/
)RRG�$OOLDQFH��DQG�WKH�*RRG�)RRG�%XIIDOR�&RDOLWLRQ��LQ�%XIIDOR��1HZ�<RUN�

�� %,32&�FRPPXQLWLHV��LQFOXGLQJ�IURQWOLQH�ZRUNHUV��DV�GHFLVLRQ�PDNHUV��$W�D�IXQGDPHQWDO�OHYHO�
WKH�LQMXVWLFHV�WKURXJKRXW�WKH�FXUUHQW�%XIIDOR�VXSSO\�FKDLQ�WKDW�RXU�UHVHDUFK�UHYHDOHG�VKRZ�WKH
LPSRUWDQFH�RI�SULRULWL]LQJ�ZRUN�WR�FUHDWH�*RRG�)RRG�&RPPXQLWLHV��EXW�ODVWLQJ�FKDQJH�PXVW�EH
GRQH�FDUHIXOO\�DQG�ZLWK�FRQVLGHUDWLRQ�IRU�WKH�LPSDFWV�RI�DQ\�DFWLRQV�RQ�%,32&�FRPPXQLWLHV�
DQG�PXVW�SRVLWLRQ�%,32&�FRPPXQLW\�PHPEHUV��LQFOXGLQJ�IURQWOLQH�ZRUNHUV��DV�GHFLVLRQ�
PDNHUV�

/RRNLQJ�IRUZDUG��WUDQVIRUPLQJ�%XIIDOR¶V�IRRG�V\VWHP��DV�ZHOO�DV�WKH�8QLWHG�6WDWHV
�IRRG�V\VWHP�LQ�
ZKLFK�LW�LV�VLWXDWHG��LQWR�RQH�WKDW�LV�PRUH�VXVWDLQDEOH�DQG�MXVW�UHTXLUHV�QRW�RQO\�DQ�DFXWH�XQGHUVWDQGLQJ�
RI�WKH�FXUUHQW�LQVWLWXWLRQDO�IRRG�VXSSO\�FKDLQ�EXW�DOVR�NQRZOHGJH�RI�DOWHUQDWLYH�VXSSOLHUV�DQG�WKH�
VWUXFWXUDO�EDUULHUV�WKDW�OLPLW�WKHLU�DFFHVV�WR�WKHVH�VXSSO\�FKDLQV��2YHUDOO��ZH�UHFRPPHQG�WKDW�IXWXUH�
UHVHDUFK�DQG�DFWLYLVP�IRFXV�RQ�XQGHUVWDQGLQJ�DQG�GLVPDQWOLQJ�WKHVH�EDUULHUV�WKDW�DIIHFW�%,32&�
SURGXFHUV¶�DELOLW\�WR�DFFHVV�LQVWLWXWLRQDO�VXSSO\�FKDLQV��DQG�HQVXULQJ�D�PRUH�HTXLWDEOH�IRRG�V\VWHP�LQ�
ZKLFK�IURQWOLQH�ZRUNHUV�DUH�YDOXHG�DQG�WKHLU�QHHGV�DUH�SULRULWL]HG�

��:KLWH��0��0����������)UHHGRP�)DUPHUV��$JULFXOWXUDO�5HVLVWDQFH�DQG�WKH�%ODFN�)UHHGRP�0RYHPHQW��8QLYHUVLW\�RI�1RUWK�
&DUROLQD�3UHVV�%RRNV��&KDSHO�+LOO�
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$ERXW�WKH�$XWKRUV
(ULFD�+HOOHQ�LV�D�0LG�&DUHHU�0DVWHUV�RI�(QYLURQPHQWDO�0DQDJHPHQW�VWXGHQW�DW�WKH�<DOH�6FKRRO�RI�
WKH�(QYLURQPHQW��6LQFH�������VKH�KDV�EHHQ�RZQHU�RSHUDWRU�RI�D�PXOWL�VSHFLHV�URWDWLRQDO�OLYHVWRFN�
IDUP�WKDW�SURGXFHV�SDVWXUHG�SURWHLQV�IRU�FRQVFLRXV�HDWHUV�LQ�FHQWUDO�9LUJLQLD��6KH�LV�LQWHUHVWHG�LQ�WKH�
LQWHUVHFWLRQ�RI�IRRG�V\VWHPV��FOLPDWH�FKDQJH��DQG�HQYLURQPHQWDO�VRFLDO�VFLHQFH�

3DWULFLD�.ZDQ�LV�D�0DVWHUV�RI�%XVLQHVV�$GPLQLVWUDWLRQ�VWXGHQW�DW�WKH�<DOH�6FKRRO�RI�0DQDJHPHQW��
3UHYLRXVO\��VKH�ZDV�DW�&LVFR�6\VWHPV��,QF��UXQQLQJ�WKH�3URGXFW�$QDO\WLFV�WHDP��6KH�LV�FXUUHQWO\�
IRFXVLQJ�RQ�EULGJLQJ�KHU�EDFNJURXQG�LQ�SURGXFW�DQDO\WLFV��WHFK�ZLWK�WKH�)RRG�DQG�$J�VSDFH�

6RR\RQJ�.ZRQ�LV�D�<DOH�&ROOHJH�VHQLRU�PDMRULQJ�LQ�(WKLFV��3ROLWLFV�DQG�(FRQRPLFV�ZLWK�D�
FRQFHQWUDWLRQ�RQ�GRPHVWLF�IRRG�V\VWHPV��3UHYLRXVO\��KH�RSHUDWHG�DQ�HGXFDWLRQDO�QRQ�SURILW�FDOOHG�
,OOXPQD�LQ�KLV�KRPH�FRPPXQLW\�RI�%HUJHQ�&RXQW\��1HZ�-HUVH\�DQG�ZRUNHG�DV�D�'LQLQJ�$VVRFLDWH�LQ�
%HUNHOH\�'LQLQJ�+DOO��8SRQ�JUDGXDWLQJ�LQ�6SULQJ�RI�������KH�ZLOO�MRLQ�WKH�<DOH�2IILFH�RI�6WUDWHJLF�
$QDO\VLV�DV�D�6ZHQVHQ�)HOORZ��KHOSLQJ�8QLYHUVLW\�OHDGHUV�PDNH�ULJRURXV�GHFLVLRQV�EDFNHG�E\�GDWD�

=RH�1RYLF�LV�D�0DVWHUV�VWXGHQW�DW�WKH�<DOH�6FKRRO�RI�3XEOLF�+HDOWK��+HU�ZRUN�IRFXVHV�RQ�DPSOLI\LQJ�
WKH�FRQQHFWLRQ�EHWZHHQ�IDFWRU\�IDUPLQJ��FOLPDWH�FKDQJH��FKURQLF�GLVHDVH��DQG�SRSXODWLRQ�KHDOWK��
%HIRUH�VWXG\LQJ�DW�<DOH��=RH�ZRUNHG�DV�WKH�6DQ�)UDQFLVFR�*UDVVURRWV�'LUHFWRU�IRU�7KH�+XPDQH�
/HDJXH�DQG�VHUYHG�DV�D�3HDFH�&RUSV�9ROXQWHHU�LQ�,QGRQHVLD������������

$YHU\�6LOHU�LV�D�0DVWHUV�RI�(QYLURQPHQWDO�0DQDJHPHQW�VWXGHQW�DW�WKH�<DOH�6FKRRO�RI�WKH�
(QYLURQPHQW��ZLWK�D�VSHFLDOL]DWLRQ�LQ�3HRSOH��(TXLW\��DQG�WKH�(QYLURQPHQW��3UHYLRXVO\��
VKH�ZRUNHG�RQ�FRQVHUYDWLRQ�HDVHPHQW�DFTXLVLWLRQV��IRFXVLQJ�RQ�DJULFXOWXUDO�ODQGV��DW�WKH�'HODZDUH�
+LJKODQGV�&RQVHUYDQF\�DQG�DV�D�IXQGUDLVHU�DW�7KH�1DWXUH�&RQVHUYDQF\�

9LROD�7DXEPDQQ�LV�D�0DVWHUV�RI�(QYLURQPHQWDO�0DQDJHPHQW�VWXGHQW�DW�WKH�<DOH�6FKRRO�
RI�WKH�(QYLURQPHQW�VSHFLDOL]LQJ�LQ�VXVWDLQDEOH�DJULFXOWXUH�DQG�DJURIRUHVWU\��6KH�LV�D�UHVHDUFK�
DVVLVWDQW�DW�WKH�8FURVV�+LJK�3ODLQV�6WHZDUGVKLS�,QLWLDWLYH�ZKHUH�VKH�LV�DVVHVVLQJ�LQQRYDWLYH�ULVN�DQG�
UHZDUG�VKDULQJ�EHWZHHQ�RUJDQLF�IDUPHUV�DQG�VXSSO\�FKDLQ�DFWRUV��3UHYLRXVO\��VKH�ZRUNHG�IRU�WKH�
*HUPDQ�&RUSRUDWLRQ�IRU�,QWHUQDWLRQDO�&RRSHUDWLRQ��*,=��DQG�WKH�(XURSHDQ�3DUOLDPHQW�RQ�DJULFXOWXUDO�
SROLF\��

$EEH\�:DUQHU�LV�D�0DVWHU�RI�(QYLURQPHQWDO�0DQDJHPHQW�FDQGLGDWH�DW�WKH�<DOH�6FKRRO�RI�WKH�
(QYLURQPHQW��6KH�LV�VSHFLDOL]LQJ�LQ�:DWHU�5HVRXUFH�6FLHQFH�DQG�0DQDJHPHQW�ZKLOH�H[SORULQJ�WKH�
LQWHUVHFWLRQV�EHWZHHQ�ZDWHU�DQG�VXVWDLQDEOH�DJULFXOWXUH��FOLPDWH�UHVLOLHQFH��HQYLURQPHQWDO�MXVWLFH��
HFRV\VWHP�KHDOWK��DQG�UXUDO�GHYHORSPHQW��3UHYLRXVO\��$EEH\�ZRUNHG�DW�WKH�3DFLILF�,QVWLWXWH�DQG�81�
*OREDO�&RPSDFW�&(2�:DWHU�0DQGDWH�RQ�FRUSRUDWH�ZDWHU�VWHZDUGVKLS�DQG�DFFHVV�WR�ZDWHU��
VDQLWDWLRQ��DQG�K\JLHQH�

7KLV� SURMHFW� ZDV� SDUW� RI� WKH� 6RFLDO� -XVWLFH� LQ� WKH� *OREDO� )RRG� 6\VWHPV� &DSVWRQH� FRXUVH�DW� <DOH�
6FKRRO� RI� WKH� (QYLURQPHQW� �<6(�� LQ� )DOO� ������ 7KH� FRXUVH� LV� WDXJKW� E\� 'U�� .ULVWLQ� 5H\QROGV��
/HFWXUHU�DW�<6(�
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