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$EVWUDFW�

(QHUJ\�LQ�WKH�8QLWHG�6WDWHV�LV�D�ZLGHVSUHDG�WRSLF�IRFXVHG�SULPDULO\�RQ�WZR�DUHDV��IRVVLO�

IXHOV�DQG�UHQHZDEOH�HQHUJ\��7KHVH�WZR�VHFWRUV�FDQ�EH�EURNHQ�GRZQ�LQWR�HQHUJ\�VRXUFHV�VXFK�DV�

K\GURHOHFWULFLW\�DQG�FUXGH�RLO��6RODU�DQG�ZLQG�SRZHU�DUH�WKH�PRVW�SURPLQHQW�UHQHZDEOH�HQHUJ\�

VRXUFHV��SDUWLFXODUO\�GXH�WR�KLJK�FRVW�HIIHFWLYHQHVV��7KH�LPSRUWDQFH�RI�OHVV�YRODWLOH�HQHUJ\��

ZKLFK�FDQ�EH�IRXQG�LQ�UHQHZDEOH�VRXUFHV��LV�HPSKDVL]HG�WKURXJK�FXUUHQW�PDUNHW�FRQGLWLRQV�ZLWK�

VHQWLPHQW�JDWKHULQJ�DURXQG�OH[LFRQV�VXFK�DV�³FULVLV�´�DQG�³FROODSVH�´�$V�FRVW�HIIHFWLYHQHVV�

FRQWLQXHV�WR�LQFUHDVH��DGGLWLRQDO�RUJDQL]DWLRQV�ZLOO�EHJLQ�WR�DGRSW�VXVWDLQDEOH�HQHUJ\�LQ�IXWXUH�

HQGHDYRUV�DQG�LQGXVWU\�FRQFHQWUDWLRQ�ZLOO�VKLIW�IURP�FRQYHQWLRQDO�HQHUJ\�WR�UHQHZDEOH�HQHUJ\��

HVSHFLDOO\�UHJDUGLQJ�HOHFWULFLW\�JHQHUDWLRQ���

,QWURGXFWLRQ�

%HJLQQLQJ�PLOOHQQLD�DJR�ZLWK�WKH�GLVFRYHU\�RI�ILUH��PDQNLQG¶V�DELOLW\�WR�KDUQHVV�QDWXUDO�

UHVRXUFHV�DV�D�PHDQV�RI�HQHUJ\�SURGXFWLRQ�KDV�JURZQ�FRQVLGHUDEO\��DOORZLQJ�WHFKQRORJLFDO�

DGYDQFHPHQWV�VXFK�DV�QXFOHDU�SRZHU��$FFRUGLQJ�WR�WKH�(QHUJ\�,QGXVWU\�6SRWOLJKW�PDLQWDLQHG�E\�

WKH�86�'HSDUWPHQW�RI�&RPPHUFH���������LQYHVWPHQW�LQ�WKH�GRPHVWLF�HQHUJ\�VHFWRU�ZDV�YDOXHG�DW�

�����ELOOLRQ��ZLWK�DQ�DGGLWLRQDO������ELOOLRQ�LQ�IRUHLJQ�GLUHFW�LQYHVWPHQW�GXULQJ������ ���

&XUUHQWO\��PDMRU�HQHUJ\�SURGXFWLRQ�VRXUFHV�LQFOXGH�EXW�DUH�QRW�OLPLWHG�WR��QDWXUDO�JDV��FUXGH�RLO��

ELRPDVV��K\GURHOHFWULFLW\��ZLQG��VRODU��JHRWKHUPDO��DQG�QXFOHDU�HQHUJ\��7KLV�DQDO\VLV�ZLOO�

H[DPLQH�VHYHUDO�DVSHFWV�RI�WKH�HQHUJ\�VHFWRU�VXFK�DV��HQHUJ\�VXE�VHFWRUV��WUHQG�DQDO\VLV��

SURGXFWLRQ�FRVW��VXVWDLQDELOLW\�DQDO\VLV��JRYHUQPHQWDO�SROLF\��DQG�PDUNHW�VHQWLPHQW��7KHVH�WRSLFV�

ZLOO�EH�EURNHQ�GRZQ�IXUWKHU�LQWR�GLVFXVVLRQV�RQ��(QHUJ\�6RXUFHV��0HWD�7UHQG�$QDO\VLV��DQG�

1DWLRQDO�(QHUJ\�$QDO\VLV��$W�SUHVHQW��WKHUH�DUH�PXOWLSOH�DOPDQDFV�FRYHULQJ�WKH�HQWLUHW\�RI�WKH�
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LQGXVWU\��KRZHYHU��WKHVH�UHIHUHQFHV�DUH�KXQGUHGV�RI�SDJHV�ORQJ��PDNLQJ�WKHP�DQ�LPSUDFWLFDO�

VRXUFH�IRU�WKH�LQGLYLGXDO�LQYHVWRU��7KLV�JXLGH�ZLOO�VHUYH�DV�D�PRUH�VHQVLEOH�DQG�SUDFWLFDO�UHVRXUFH�

IRU�WKRVH�ORRNLQJ�WR�LQYHVW�LQ�WKH�HQHUJ\�LQGXVWU\��LQ�DGGLWLRQ�WR�LQGLYLGXDOV�ORRNLQJ�WR�OHDUQ�PRUH�

DERXW�WKH�FXUUHQW�VWDWH�RI�WKLV�TXLFNO\�FKDQJLQJ�VHFWRU��

�

(QHUJ\�6RXUFHV�

)RVVLO�)XHO�

1DWXUDO�*DV�

%DFNJURXQG���7KH�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ¶V��(,$��DUWLFOH�� �1DWXUDO�*DV�

([SODLQHG� ��������LOOXVWUDWHV�DQ�H[FHSWLRQDO�XQGHUVWDQGLQJ�RI�QDWXUDO�JDV�IRUPDWLRQ�DQG�

SURGXFWLRQ� ����)RUPHG�RYHU�PLOOLRQV�RI�\HDUV��QDWXUDO�JDV�FRQVLVWV�RI�SODQW�DQG�DQLPDO�UHPDLQV��

8SRQ�JUDGXDO�H[SRVXUH�WR�LPPHQVH�SUHVVXUH�DQG�KHDW��WKHVH�UHPDLQV�XQGHUJR�D�FKHPLFDO�UHDFWLRQ�

WUDQVIRUPLQJ�WKHP�LQWR�FRDO��SHWUROHXP��RU�QDWXUDO�JDV��2I�QDWXUDO�JDV��WKH�ODUJHVW�FRPSRQHQW�LV�

PHWKDQH��ZLWK�D�FKHPLFDO�IRUPXOD�RI�&+ �����%\�FRROLQJ�QDWXUDO�JDV�WR�D�WHPSHUDWXUH�RI�URXJKO\�

������)��K\GURFDUERQ�JDV�OLTXLGV�PD\�EH�IRUPHG��VXFK�DV�SURSDQH�RU�HWKDQH��3URGXFWLRQ�RI�

QDWXUDO�JDV�KDV�JURZQ�FRQVLGHUDEO\�RYHU�WKH�SDVW�GHFDGH�DQG�FRQWLQXHV�WR�UHSODFH�FRDO�GXH�WR�FRVW�

HIILFLHQF\��,QGXVWULDO�DQG�HOHFWULFDO�SRZHU�FRQVXPHUV�DUH�GULYLQJ�GHPDQG�IRU�WKH�SURGXFW��ZLWK�

WKH�FKHPLFDO�LQGXVWU\�EHLQJ�RQH�RI�WKH�ODUJHVW�FRQVXPHUV�DFFRUGLQJ�WR�WKH� �$QQXDO�(QHUJ\�

2XWORRN����� ���(,$��S����� ���

'HPDQG�$QDO\VLV���7KHUH�DUH�PDQ\�GLIIHUHQW�PHWKRGV�XWLOL]HG�LQ�PRGHOLQJ�QDWXUDO�JDV�

GHPDQG��+RZHYHU��WKH�*DV�7UDGH�0RGHO��*70��LV�SRSXODU�DPRQJ�SURIHVVLRQDOV��DV�VWDWHG�LQ� �7KH�

(QHUJ\�-RXUQDO���³*70�LV�D�PDUNHW�HTXLOLEULXP�PRGHO�WKDW�DOORZV�LQWHUGHSHQGHQFH�EHWZHHQ�JDV�



(1(5*<�,1�7+(�81,7('�67$7(6��$1�,1'8675<�$1$/<6,6 ��

SULFHV�DQG�WKH�TXDQWLWLHV�WUDGHG�DW�D�VLQJOH�SRLQW�LQ�WLPH´��%HOWUDPR��HW�DO��S����� ����7KLV�LV�RQH�RI�

PDQ\�GHPDQG�PRGHOLQJ�PHWKRGV��'HORLWWH�DQG�YDULRXV�RWKHU�RUJDQL]DWLRQV�RIWHQ�FUHDWH�

SURSULHWDU\�PRGHOLQJ�VRIWZDUH�IRU�FRQVXPHUV��7KH�(,$�KDV�UHFRUGHG������QDWXUDO�JDV�

FRQVXPSWLRQ�WR�EH�DSSUR[LPDWHO\������ELOOLRQ�FXELF�IHHW�SHU�GD\��%FI�G���ZLWK������HVWLPDWLRQV�

RI�������%FI�G��KRZHYHU��SURMHFWLRQV�UHPDLQ�IODW�RYHU�WKH�ORQJ�WHUP��6OLJKW�LQFUHDVHV�LQ�LQGXVWULDO�

FRQVXPSWLRQ�ZLOO�EH�RII�VHW�E\�GHFUHDVHG�FRQVXPSWLRQ�LQ�WKH�UHVLGHQWLDO�DQG�FRPPHUFLDO�VHFWRUV��

1DWXUDO�JDV�LQYHQWRULHV�EHJDQ�WKH�\HDU�DW�������WULOOLRQ�FXELF�IHHW��WKHVH�LQYHQWRULHV�DUH�W\SLFDOO\�

FRUUHODWHG�ZLWK�LQGXVWU\�FRQVXPSWLRQ�VXFK�WKDW�GHFUHDVHG�FRQVXPSWLRQ�ZRXOG�SODFH�XSZDUG�

SUHVVXUH�RQ�IXWXUH�LQYHQWRULHV�������� ����

0DUNHW�$QDO\VLV�� �$FFRUGLQJ�WR�WKH�$PHULFDQ�3HWUROHXP�,QVWLWXWH��³1DWXUDO�JDV�SURYLGHV�

����RI�WKH�PDUNHWDEOH�HQHUJ\�FRQVXPHG�LQ�WKH�8QLWHG�6WDWHV´��������S���� ����1DWXUDO�JDV�

GHULYDWLYHV�DUH�RIWHQ�WUDGHG�RQ�WKH�1HZ�<RUN�0HUFDQWLOH�([FKDQJH��1<0(;���ZKHUH�D�

GHULYDWLYH�LV�D�FRQWUDFW�WKDW�UHIOHFWV�WKH�YDOXH�RI�DQ�XQGHUO\LQJ�DVVHW��VXFK�DV�D�IXWXUHV�FRQWUDFW��

$GGLWLRQDOO\��D�VSRW�SULFH�LV�WKH�FXUUHQW�SULFH�DQ�DVVHW�LV�ERXJKW�RU�VROG�DW��7KH�(,$�UHFRUGHG�WKH�

/RXLVLDQD�+HQU\�+XE�VSRW�SULFH�DW�������IRU�'HFHPEHU������DQG�D�IXWXUHV�FRQWUDFW�SULFH�UDQJLQJ�

IURP�������WR��������7KHVH�SULFHV�DUH�UHIHUUHG�WR�LQ�GROODUV�SHU�PLOOLRQ�EULWLVK�WKHUPDO�XQLWV�

�%WX���EHORZ��)LJXUH����SUHVHQWV�WKLV�SULFLQJ�LQ�D�FKDUW��,W�LV�DSSDUHQW�WKDW�RYHU�WLPH��QDWXUDO�JDV�

KDV�EHFRPH�FKHDSHU��SUHVXPDEO\�GXH�WR�WHFKQRORJLFDO�DGYDQFHPHQWV�DQG�DQ�LQFUHDVHG�

GHYHORSPHQW�RI�VKDOH�JDV�VXSSOLHV��7KHVH�VXSSOLHV�FDQ�EH�VHHQ�EHORZ��)LJXUH����LQ�D�PDS�RI�WKH�

8QLWHG�6WDWHV¶�ODUJHVW�QDWXUDO�JDV�ILHOG�UHVHUYHV���
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�
)LJXUH����)URP��1DWXUDO�*DV�:HHNO\�8SGDWH���E\�WKH�86�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��$SULO�������
KWWSV���ZZZ�HLD�JRY�QDWXUDOJDV�ZHHNO\��WDEV�SULFHV����

�
)LJXUH����)URP��7RS�����86�2LO�DQG�*DV�)LHOGV ���E\�WKH�86�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��������
KWWSV���ZZZ�HLD�JRY�QDWXUDOJDV�FUXGHRLOUHVHUYHV�WRS����LPDJH�WRS���JDV�MSJ���

https://www.eia.gov/naturalgas/crudeoilreserves/top100/image/top100gas.jpg
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5HJDUGLQJ�IXWXUH�WUHQGV��DFFRUGLQJ�WR�0F.LQVH\�	�&RPSDQ\��ORQJ�WHUP�QDWXUDO�JDV�

SULFHV�ZLOO�OLNHO\�UHPDLQ�EHORZ�������SHU�PLOOLRQ�%WX��00%WX���GHERWWOHQHFNLQJ�LQ�$SSDODFKLD�

ZLOO�SURGXFH�D�ORFDO����SHU�DQQXP�SURGXFWLRQ�JURZWK��DQG�FRDO�UHWLUHPHQWV�ZLOO�LQFUHDVH�

QDWXUDO�JDV�GHPDQG��HYHQ�ZLWK�UHQHZDEOH�RIIVHWV�������� ����9LD�WKH�(,$��QDWXUDO�JDV�SULFHV�DUH�

H[SHFWHG�WR�EH����ORZHU�LQ������WKDQ�LQ�������ZLWK�D�\HDUO\�DYHUDJH�VSRW�SULFH�RI�������00%WX��

ZKLOH�WKH������VSRW�SULFH�DYHUDJHG�������00%WX��3URGXFWLRQ�LV�H[SHFWHG�WR�LQFUHDVH��ZLWK�

FRQVXPSWLRQ�UHPDLQLQJ�IODW��DQG�GDWD�SURYLGHG�E\�WKH�1DWLRQDO�2FHDQLF�DQG�$WPRVSKHULF�

$GPLQLVWUDWLRQ��12$$��KDV�OHG�WKH�(,$�WR�IRUHFDVW������IHZHU�KHDWLQJ�GHJUHH�GD\V��+''���$�

KHDWLQJ�GHJUHH�GD\�LV�W\SLFDOO\�GHILQHG�DV�D�PHDVXUH�RI�WKH�HQHUJ\�QHHGHG�WR�KHDW�D�EXLOGLQJ��7KLV�

GURS�LQ�+''�ZLOO�VOLJKWO\�GHFUHDVH�GHPDQG��KRZHYHU�DV�SUHYLRXVO\�VWDWHG��FRQVXPSWLRQ�LV�OLNHO\�

WR�UHPDLQ�IODW�RYHUDOO��(,$�������� ���

&UXGH�2LO�

%DFNJURXQG���6LPLODU�WR�QDWXUDO�JDV��FUXGH�RLO�LV�IRUPHG�IURP�SODQWV�DQG�DQLPDOV�RYHU�

WLPH�ZLWK�WKH�DSSOLFDWLRQ�RI�KHDW�DQG�SUHVVXUH��7KLV�SURGXFW�LV�W\SLFDOO\�IRXQG�XQGHUJURXQG�DV�D�

OLTXLG��ZKHUHDV�QDWXUDO�JDV�LV�JDVHRXV��3HU�WKH�(,$��D����JDOORQ�EDUUHO�RI�FUXGH�RLO�PD\�UHVXOW�LQ�

DSSUR[LPDWHO\����JDOORQV�RI�XVDEOH�SURGXFW��ZKLFK�LQFOXGHV�EXW�LV�QRW�OLPLWHG�WR��GLHVHO�IXHO��

KHDWLQJ�RLO��MHW�IXHO��DQG�JDVROLQH�������� ����,Q�WKH�8QLWHG�6WDWHV��7H[DV�SURGXFHV�WKH�JUHDWHVW�

TXDQWLW\�RI�FUXGH�RLO��ZLWK�WKH�ODUJHVW�UHILQHU\�EHLQJ�ORFDWHG�LQ�3RUW�$UWKXU��,Q�������WRWDO�

GRPHVWLF�FUXGH�RLO�SURGXFWLRQ�DYHUDJHG�������PLOOLRQ�EDUUHOV�SHU�GD\��E�G���(,$�� �����7KLV�HQHUJ\�

VRXUFH�LV�XVXDOO\�QRW�FRQVLGHUHG�HQYLURQPHQWDOO\�IULHQGO\�ODUJHO\�GXH�WR�FDUERQ�HPLVVLRQV��

K\GUDXOLF�IUDFWXULQJ��DQG�WUDQVSRUWDWLRQ�ULVN���
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'HPDQG�$QDO\VLV���7KHUH�DUH�PDQ\�IDFWRUV�WKDW�LQIOXHQFH�FUXGH�RLO�SULFHV�DQG��LQ�WXUQ��

GHPDQG��6HYHQ�IDFWRUV�ZLOO�EH�H[DPLQHG�WKURXJK�LQIRUPDWLRQ�DYDLODEOH�IURP�WKH�DUWLFOH� �(QHUJ\�

DQG�)LQDQFLDO�0DUNHWV ���(,$�������� �����7\SLFDO�RI�HFRQRPLF�PDUNHWV�VXSSO\�LV�D�PDMRU�

FRQWULEXWRU��GLYLGHG�LQWR�23(&�DQG�QRQ�23(&�VRXUFHV��ZKHUH�23(&�LV�DQ�DFURQ\P�IRU�WKH�

2UJDQL]DWLRQ�RI�3HWUROHXP�([SRUWLQJ�&RXQWULHV��,W�FDQ�EH�VHHQ�WKDW�UHGXFHG�SURGXFWLRQ�LQ�ERWK�

23(&�DQG�QRQ�23(&�UHJLRQV�FRUUHODWHV�ZLWK�DQ�LQFUHDVH�LQ�SULFHV��$GGLWLRQDOO\��WKH�H[SHFWDWLRQ�

RI�WKLV�VXSSO\�LPSDFWV�PDUNHW�VHQWLPHQW��7KH�QH[W�IDFWRU�DGGUHVVHV�D�G\QDPLF�V\VWHP�RI�

LQYHQWRU\�LQ�EDODQFLQJ�VXSSO\�DQG�GHPDQG��3HU�WKH�(,$��³,I�PDUNHW�H[SHFWDWLRQV�LQGLFDWH�D�

FKDQJH�WRZDUG�UHODWLYHO\�VWURQJHU�IXWXUH�GHPDQG�RU�ORZHU�IXWXUH�VXSSO\��SULFHV�IRU�IXWXUHV�

FRQWUDFWV�WHQG�WR�LQFUHDVH��HQFRXUDJLQJ�LQYHQWRU\�EXLOGV�WR�VDWLVI\�WKH�RWKHUZLVH�WLJKWHQLQJ�IXWXUH�

EDODQFH´��������SDUDV���� �����9DULRXV�IXHO�VSRW�SULFHV�LPSDFW�WKH�SULFH�RI�FUXGH�RLO�VXFK�DV�TXDOLW\�

SULFH�GLIIHUHQWLDOV��$�TXDOLW\�SULFH�GLIIHUHQWLDO�LV�WKH�SUHPLXP�RU�GLVFRXQW�DVVLJQHG�WR�D�SURGXFW�

EDVHG�RQ�TXDOLW\�RU�SHUFHLYHG�TXDOLW\��*HRSROLWLFDO�DQG�HFRQRPLF�HYHQWV�FDQ�JUHDWO\�GLVUXSW�

FUXGH�RLO�SULFHV�DV�GHPRQVWUDWHG�LQ�WKH�RLO�FULVLV�RI�WKH�����V�RU�DV�VHHQ�LQ�FXUUHQW�PDUNHWV���

7\SLFDO�RI�SRSXODUO\�WUDGHG�FRPPRGLWLHV��ILQDQFLDO�PDUNHW�PRYHPHQWV�KDYH�D�SULFH�

LPSDFW�RQ�FUXGH�RLO��6HYHUDO�IDFWRUV�FRQWULEXWH�WR�WKLV�LQIOXHQFH��DQ�LQFUHDVH�LQ�PDUNHW�

SDUWLFLSDQWV��PRQH\�PDQDJHUV�KROGLQJ�SRVLWLRQV�QHW�ORQJ��KLJKHU�IXWXUH�SULFH�FRUUHODWLRQV�

EHWZHHQ�FRPPRGLWLHV��DQG�LQFUHDVHG�GDLO\�UHWXUQ�FRUUHODWLRQ�ZLWK�WKH�6	3������/DVWO\��

GHPDQG�FRQVXPSWLRQ�LQ�2UJDQL]DWLRQ�IRU�(FRQRPLF�&RRSHUDWLRQ�DQG�'HYHORSPHQW��2(&'��DQG�

QRQ�2(&'�FRXQWULHV�DIIHFWV�SULFH��7\SLFDOO\��³(FRQRPLF�JURZWK�KDV�D�VWURQJ�LPSDFW�RQ�RLO�

FRQVXPSWLRQ´��(,$��������7DEOH���� �����+RZHYHU��WKLV�WUHQG�ZDV�EURNHQ�LQ�WKH�WLPH�OHDGLQJ�XS�WR�

WKH�*UHDW�5HFHVVLRQ�RI�������1RQ�2(&'�FRXQWULHV�VDZ�FRQVXPSWLRQ�LQFUHDVH�PRUH�WKDQ�����
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EHWZHHQ�����������ZKLOH�2(&'�UHJLRQV�FRQWULEXWHG�WR�D�GHFOLQH�LQ�FRQVXPSWLRQ�GXULQJ�WKH�

SHULRG� ����

0DUNHW�$QDO\VLV�� �&UXGH�RLO�SURGXFWLRQ�LV�GLYLGHG�LQWR�VHYHQ�JHRJUDSKLFDO�ORFDO�UHJLRQV��

6RXWKZHVW��*XOI�&RDVW��1RUWKHUQ�*UHDW�3ODLQV��5RFN\�0RXQWDLQV��0LGFRQWLQHQW��(DVW��DQG�:HVW�

&RDVW��2I�WKH�RLO�GHSRVLWV�LQ�WKH�8QLWHG�6WDWHV��WKH�ODUJHVW�DSSHDU�LQ�WKH�3HUPLDQ��

7H[DV�/RXLVLDQD�0LVVLVVLSSL��:HVWHUQ�*XOI��)RUW�:RUWK��3DOR�'XUR��DQG�$QDGDUNR�EDVLQV�

�2LO6FDPV�������� �����3HWUROHXP�FDQ�EH�IRXQG�LQ�YDULRXV�LQGXVWULHV�RU�SURGXFWV��IURP�DJULFXOWXUH�WR�

FOHDQLQJ�SURGXFWV��)RU�H[DPSOH��QXPHURXV�VRODU�SDQHOV�XVH�SHWUROHXP�GHULYHG�SODVWLF�LQ�VRODU�

FHOOV��2LO6FDPV�������� �����7KH� �$QQXDO�(QHUJ\�2XWORRN ���UHOHDVHG�E\�WKH�(,$�LQ�-DQXDU\�������

SUHGLFWV�JURZWK�LQ�GRPHVWLF�RLO�SURGXFWLRQ�WKURXJK�������ZLWK�D�GHFOLQH�LQ�FRQVXPSWLRQ��0XFK�

RI�WKLV�SXUSRUWHG�JURZWK�LV�H[SHFWHG�WR�EH�LQ�WKH�ORZHU�����GULYHQ�E\�RQVKRUH�VKDOH�RLO�

GHYHORSPHQW��S����� �����

$V�RI�$SULO���������FUXGH�RLO�FRQWUDFWV�DYHUDJHG��������SHU�EDUUHO��GRZQ�IURP�

DSSUR[LPDWHO\��������DW�WKLV�WLPH�ODVW�\HDU��(,$��������)LJXUH���� �����$GGLWLRQDOO\��FUXGH�RLO�

UHVHUYHV�DUH�GRZQ�������IURP�ODVW�\HDU��UHVXOWLQJ�LQ�D�FXUUHQW�VWRFNSLOH�RI�DERXW�������PLOOLRQ�

EDUUHOV��'RPHVWLF�SURGXFWLRQ�KDV�VWHDGLO\�JURZQ�\HDU�RYHU�\HDU�ZKLOH�LPSRUWV�KDYH�GHFUHDVHG�

UDWKHU�GUDPDWLFDOO\��9LD�WKH�,QWHUQDWLRQDO�(QHUJ\�$JHQF\��,($���WKLV�WUHQG�LV�FRXQWHU�WR�ZKDW�LV�

EHLQJ�VHHQ�JOREDOO\��VLQFH������LPSRUWV�KDYH�LQFUHDVHG�VWHDGLO\�ZKLOH�H[SRUWV�KDYH�GHFUHDVHG�

�������)LJXUH���� �����,Q�FXUUHQW�QHZV��WKH�,($�KDV�DGMXVWHG�GHPDQG�IRUHFDVWV�WR�UHIOHFW�WKH�DGYHUVH�

LPSDFW�RI�WKH�FRURQDYLUXV��&29,'������3HU�WKH� �2LO�0DUNHW�5HSRUW ����)HEUXDU\��������
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*OREDO�RLO�GHPDQG�KDV�EHHQ�KLW�KDUG�E\�WKH�QRYHO�FRURQDYLUXV��&29,'�����DQG�WKH�

ZLGHVSUHDG�VKXWGRZQ�RI�&KLQD¶V�HFRQRP\��'HPDQG�LV�QRZ�H[SHFWHG�WR�IDOO�E\�����NE�G�

\�R�\�LQ��4����WKH�ILUVW�TXDUWHUO\�FRQWUDFWLRQ�LQ�PRUH�WKDQ����\HDUV��������SDUDV���� ����

$GGLWLRQDOO\�DV�RI�-DQXDU\����������WKH�,QWHUQDWLRQDO�0DULWLPH�2UJDQL]DWLRQ��,02��KDV�HQDFWHG�D�

VXOSKXU�OLPLW�LQ�IXHO�XVHG�RQ�ERDUG�VKLSV�������� �����7KLV�VLJQLILHV�WKDW�VKLSV�ZLOO�EH�UHTXLUHG�WR�

VZDS�WR�KLJKHU�TXDOLW\�IXHOV�ZLWK�VXOSKXU�FRQWHQWV�RI�OHVV�WKDQ�RU�HTXDO�WR������P�P��PDVV�E\�

PDVV���

0DUNHW�8SGDWH��$SULO������������ �6LQFH�GHYHORSLQJ�WKH�SUHYLRXV�VHFWLRQ��WKH�RLO�PDUNHW�

KDV�H[KLELWHG�DQ�LPPHQVH�LQFUHDVH�LQ�YRODWLOLW\�DQG�XQSUHFHGHQWHG�DFWLYLW\��0HQWLRQHG�EULHIO\�LQ�

WKH�SUHYLRXV�SDUDJUDSK��&29,'����KDV�GHFUHDVHG�GHPDQG�IRU�OLTXLG�IXHOV��HVSHFLDOO\�GXH�WR�

VKHOWHU�LQ�SODFH�DQG�ORFN�GRZQ�PHDVXUHV�XQGHUWDNHQ�E\�YDULRXV�JOREDO�OHDGHUV�DLPHG�DW�

SUHYHQWLQJ�WKH�VSUHDG�RI�WKH�YLUXV��,Q�DGGLWLRQ�WR�WKH�VODVK�LQ�GHPDQG��23(&¶V�H[SLUDWLRQ�RI�

SURGXFWLRQ�OLPLWLQJ�FRQWUDFWV�KDV�FUHDWHG�DQ�LQFUHDVH�LQ�VXSSO\��IXUWKHU�GHFUHDVLQJ�SULFHV��7KH�

8QLWHG�6WDWHV�LV�H[SHFWHG�WR�UHWXUQ�WR�QHW�LPSRUWHU�VWDWXV�GXULQJ�WKH�WKLUG�TXDUWHU�RI������GXH�WR�

GRPHVWLF�SURGXFWLRQ�FXWV��&UXGH�RLO�SULFHV�DUH�SURMHFWHG�WR�DYHUDJH�����E�WKURXJKRXW�WKH�\HDU�

ZLWK�HVWLPDWHV�RI�����E�IRU�WKH�VHFRQG�TXDUWHU�DQG�DQ�LQFUHDVH�WR�����E�GXULQJ�������(,$��������

SDUDV���� �����5HJDUGLQJ�JDVROLQH��³)RU�WKH�$SULO�6HSWHPEHU������GULYLQJ�VHDVRQ��WKH�(,$�IRUHFDVWV�

86�UHJXODU�JDVROLQH�UHWDLO�SULFHV�ZLOO�DYHUDJH�������SHU�JDOORQ��JDO���GRZQ�IURP�DQ�DYHUDJH�RI�

������JDO�ODVW�VXPPHU´��S���� �����$�GHFOLQH�RI�PRUH�WKDQ����JDO�DQG�VRPH�RI�WKH�ORZHVW�SULFHV�VHHQ�

LQ�URXJKO\�WZR�GHFDGHV��:DJQHU�������� �����
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�

)LJXUH����)URP��7KH�1H[W�&KDSWHU�RI�WKH�2LO�&ULVLV��7KH�,QGXVWU\�6KXWV�'RZQ���E\�%ODV�-DYLHU��$SULO�������
KWWSV���ZZZ�EORRPEHUJ�FRP�QHZV�DUWLFOHV������������WKH�QH[W�FKDSWHU�RI�WKH�RLO�FULVLV�WKH�LQGXVWU\�VKXW
V�GRZQ��
�
%\�H[DPLQLQJ�WKH�FKDUW�SUHVHQWHG�DERYH��)LJXUH�����LW�LV�DSSDUHQW�WKDW�:HVW�7H[DV�,QWHUPHGLDWH�

�:7,���WKH�PDLQ�RLO�EHQFKPDUN�IRU�1RUWK�$PHULFD��IHOO�WR������D�EDUUHO��7KH�ODFN�RI�GHPDQG�KDV�

FUHDWHG�VWRUDJH�LVVXHV��³���SURGXFHUV�RI�FUXGH�VWUHDPV�VXFK�DV�6RXWK�7H[DV�6RXU�DQG�(DVWHUQ�

.DQVDV�&RPPRQ�KDG�WR�SD\�PRUH�WKDQ�����D�EDUUHO�WR�RIIORDG�WKHLU�RXWSXW�ODVW�ZHHN´��%ODV��

������SDUDV����� �����2UJDQL]DWLRQV�DUH�DWWHPSWLQJ�WR�FORVH�ZHOOV�DV�TXLFNO\�DV�SRVVLEOH�WR�GHFUHDVH�

WKH�VXSSO\�RI�RLO�LQ�WKH�PDUNHW��23(&��LV�H[SHFWHG�WR�FXW�SURGXFWLRQ�E\�PRUH�WKDQ�����

EHJLQQLQJ�WKLV�ZHHN�LQ�DQ�DWWHPSW�WR�FXUE�WKH�JOXW��3XWWLQJ�WKLV�HYHQW�LQ�SHUVSHFWLYH�DV�RI�$SULO�

����³$ERXW�WKUHH�GR]HQ�PDVVLYH�RLO�WDQNHUV�DUH�DQFKRUHG�IURP�/RV�$QJHOHV�DQG�/RQJ�%HDFK�XS�

WR�6DQ�)UDQFLVFR�%D\��WXUQLQJ�LQWR�IORDWLQJ�VWRUDJH�IRU�FUXGH�RLO�WKDW�LV�LQ�VKRUW�GHPDQG�EHFDXVH�

RI�WKH�FRURQDYLUXV´��1RUWKDP��������SDUDV���� �����1RUWKDP�UHSRUWV�WKDW�WKLV�HTXDWHV�WR�URXJKO\����
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PLOOLRQ�EDUUHOV�RI�FUXGH�RLO�FRPSDUHG�WR�WKH�DYHUDJH�RI���PLOOLRQ��ZKLFK�LV�D�FRQVLGHUDEOH�VWUDLQ�

RQ�RLO�FRPSDQLHV��DV�VWRUDJH�RQ�WDQNHUV�LV�H[SHQVLYH��

$FFRUGLQJ�WR�3URIHVVRU�$OH[�+ROFRPE�RI�$SSDODFKLDQ�6WDWH�8QLYHUVLW\��23(&
V�YHQWXUH�

WR�FRQWUDFWXDOO\�FXW�RLO�SURGXFWLRQ��OHG�E\�6DXGLD�$UDELD��GXULQJ�WKH�PRQWK�RI�-DQXDU\�UHVXOWHG�LQ�

D�GLVDJUHHPHQW�ZLWKLQ�WKH�RUJDQL]DWLRQ��,Q�UHWDOLDWLRQ�WR�WKLV�GLVSXWH��6DXGLD�$UDELD�JUHDWO\�

LQFUHDVHG�RLO�VXSSO\��ZKLFK�LQ�WXUQ�OHG�GLVVHQWLQJ�FRXQWULHV�WR�DOVR�LQFUHDVH�VXSSO\��FUHDWLQJ�D�

VXGGHQ�IORRG�RI�RLO�LQWR�WKH�PDUNHW��+ROFRPE�������� �����3UHVHQWLQJ�DV�D�ODUJHU�WKDQ�DQWLFLSDWHG�

VXUSULVH�WR�WKH�LQGXVWU\��WKH�FRURQDYLUXV�VSUHDG�WKURXJKRXW�WKH�JOREH��FDXVLQJ�JRYHUQPHQWV�WR�

VKXW�GRZQ�FLWLHV��HYHQ�HQWLUH�FRXQWULHV��WR�SUHYHQW�FRQWDJLRQ��7KLV�FUHDWHG�DQ�XQSUHFHGHQWHG�GURS�

LQ�GHPDQG�DQG��ZKHQ�FRPELQHG�ZLWK�WKH�RYHUVDWXUDWHG�PDUNHW��GURYH�RLO�SULFHV�LQWR�D�QHJDWLYH�

SRVLWLRQ��6XSSOLHUV�DUH�TXLFNO\�UXQQLQJ�RXW�RI�DUHDV�WR�VWRUH�WKH�RLO�EHLQJ�SURGXFHG�DQG�DWWHPSWV�

WR�VHOO�WKLV�VXUSOXV�KDV�UHVXOWHG�LQ�RWKHU�RUJDQL]DWLRQV�KDYLQJ�QR�ORFDWLRQ�WR�VWRUH�LW��WKXV�WKHVH�

EXVLQHVVHV�DUH�UHOXFWDQW�WR�SXUFKDVH�PRUH��IXUWKHU�GHJUDGLQJ�WKH�SULFH����

&RDO�

%DFNJURXQG���$�FRPEXVWLEOH�VHGLPHQWDU\�URFN��FRDO�LV�FRPSRVHG�ODUJHO\�RI�FDUERQ�DQG�

K\GURFDUERQV��7KLV�UHVRXUFH�LV�W\SLFDOO\�FODVVLILHG�LQWR�IRXU�W\SHV�ZLWK�FDWHJRUL]DWLRQ�GHSHQGLQJ�

XSRQ�WKH�W\SH�DQG�DPRXQW�RI�FDUERQ�DYDLODEOH��7KHVH�FDWHJRULHV�DUH�FODVVLILHG�DV��

� $QWKUDFLWH�С�����������FDUERQ��RIWHQ�GHOLYHUV�WKH�KLJKHVW�KHDWLQJ�YDOXH��UDUH���

� %LWXPLQRXV�С�����������FDUERQ��JHQHUDOO\�XVHG�WR�JHQHUDWH�HOHFWULFLW\��DEXQGDQW���

� 6XEELWXPLQRXV�С�����������FDUERQ��PDLQO\�PLQHG�LQ�:\RPLQJ��DEXQGDQW��

� /LJQLWH�С�����������FDUERQ��FDQ�EH�FRQYHUWHG�WR�V\QWKHWLF�QDWXUDO�JDV��XQFRPPRQ���
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/RQJ�WHUP�H[SRVXUH�WR�KHDW�DQG�SUHVVXUH�GHWHUPLQHV�WKH�SHUFHQW�FRPSRVLWLRQ�RI�FDUERQ�LQ�FRDO��

ZLWK�DQWKUDFLWH�KDYLQJ�WKH�KLJKHVW�SHUFHQW�FDUERQ�DQG�WKH�ORQJHVW�H[SRVXUH�WR�KHDW�SUHVVXUH��(,$��

������SDUDV���� �����&RDO�KDV�UHPDLQHG�WKH�OHDGLQJ�SULPDU\�HQHUJ\�VRXUFH�LQ�HOHFWULFLW\�JHQHUDWLRQ�

IRU�VHYHUDO�GHFDGHV��$FFRUGLQJ�WR�WKH�8QLYHUVLW\�RI�&DOJDU\��LQ������FRDO�SURGXFHG�������RI�WKH�

WRWDO�ZRUOG�HQHUJ\�EDODQFH��ZKHUHDV�WKH�QH[W�KLJKHVW�VRXUFH��KDG�D�ORZO\�������PDUNHW�VKDUH�

������� ����

'HPDQG�$QDO\VLV���9LD�WKH�(,$¶V�$SULO������ �0RQWKO\�(QHUJ\�5HYLHZ ���RYHU�WKH�SDVW�

VHYHUDO�GHFDGHV��WKH�HOHFWULF�SRZHU�VHFWRU�KDV�GULYHQ�GHPDQG�IRU�FRDO��+RZHYHU��IURP�URXJKO\�

�����WR�SUHVHQW��GHPDQG�IRU�WKLV�UHVRXUFH�KDV�EHHQ�GHFOLQLQJ�������� �����,W�LV�HVWLPDWHG�WKDW�

WKURXJK�FRDO��1RUWK�&DUROLQD�SURGXFHG�����PLOOLRQ�0:K�RI�HOHFWULFLW\�GXULQJ�-DQXDU\�RI�������

PDNLQJ�LW�WKH�WKLUG�ODUJHVW�HOHFWULFLW\�SURGXFLQJ�UHVRXUFH�LQ�WKH�VWDWH��+RZHYHU��1RUWK�&DUROLQD�

KDV�QR�FRDO��QDWXUDO�JDV��RU�RLO�SURGXFWLRQ�IDFLOLWLHV��OHDGLQJ�WR�WKH�FRQFOXVLRQ�WKDW�WKH�VWDWH�

LPSRUWV�D�ODUJH�TXDQWLW\�RI�LWV�HOHFWULFLW\�SURGXFLQJ�FDSDFLW\��(,$��������SDUDV���� �����

,Q�������WKH�DYHUDJH�SULFH�RI�H[SRUWLQJ�FRDO�LQ�WKH�8QLWHG�6WDWHV�ZDV������SHU�VKRUW�WRQ��

ZKLOH�WKH�DYHUDJH�LPSRUW�SULFH�ZDV�����VW��ZLWK�PRVW�LPSRUWV�FRPLQJ�IURP�&ROXPELD��,W�LV�

SURMHFWHG�WKDW�FRDO�SURGXFWLRQ�ZLOO�WRWDO�����00VW��PLOOLRQ�VKRUW�WRQV��LQ�������D�GHFOLQH�RI�����

IURP�������6DPH�\HDU�FRQVXPSWLRQ�LV�H[SHFWHG�WR�GHFOLQH�����LQ�������ZLWK�HOHFWULF�SRZHU�

GHPDQG�IDOOLQJ������(,$��S���� �����,Q�WKH�IROORZLQJ�JUDSKLF��)LJXUH�����LW�FDQ�EH�VHHQ�WKDW�FRDO�

FRQVXPSWLRQ�H[KLELWV�VHDVRQDOLW\���
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�
)LJXUH����)URP��6KRUW�7HUP�(QHUJ\�2XWORRN��$SULO��������E\�WKH�86�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��
�������KWWSV���ZZZ�HLD�JRY�RXWORRNV�VWHR�LPDJHV�)LJ���SQJ���
�
3HU�WKH�(,$��³7KH�HFRQRPLF�VORZGRZQ�DQG�VWD\�DW�KRPH�RUGHUV�DUH�OLNHO\�WR�DIIHFW�86�HOHFWULFLW\�

FRQVXPSWLRQ�RYHU�WKH�QH[W�IHZ�PRQWKV´��(,$��S���� �����7KLV�GHFOLQH�LQ�HOHFWULFLW\�FRQVXPSWLRQ�ZLOO�

LPSDFW�WKH�VXE�VHFWRU�GXH�WR�WKH�SUHYLRXVO\�PHQWLRQHG�IDFW�WKDW�FRDO�LV�FORVHO\�UHODWHG�WR�

HOHFWULFLW\�GHPDQG��HVSHFLDOO\�ZLWK�UHJDUGV�WR�LQGXVWULDO�FRQVXPSWLRQ��

0DUNHW�$QDO\VLV� ��$FFRUGLQJ�WR�WKH�(,$��WKHUH�DUH�WKUHH�JHQHUDOO\�UHFRJQL]HG�FRDO�

SURGXFLQJ�UHJLRQV�LQ�WKH�8QLWHG�6WDWHV��ZLWK�ILYH�VWDWHV�DFFRXQWLQJ�IRU�URXJKO\�����RI�FRDO�

SURGXFWLRQ�LQ�������7KHVH�VWDWHV�LQFOXGH��:\RPLQJ�ZKLFK�SURGXFHG�����RI�WKH�GRPHVWLF�WRWDO��

:HVW�9LUJLQLD�SURGXFLQJ������3HQQV\OYDQLD�����,OOLQRLV�����DQG�.HQWXFN\�����7KH�FRXQWU\¶V�

ODUJHVW�FRDO�PLQHV�DUH�WKH�1RUWK�$QWHORSH�5RFKHOOH�DQG�%ODFN�7KXQGHU�PLQHV��IRXQG�LQ�

:\RPLQJ��,Q������WKHVH�WZR�PLQHV�DORQH�DFFRXQWHG�IRU�DSSUR[LPDWHO\�����RI�WRWDO�8�6��FRDO�

SURGXFWLRQ��ZKHUHDV�WKH�$SSDODFKLDQ�UHJLRQ�SURGXFHG�����RI�WKH�WRWDO�XQGHUJURXQG�FRDO�PLQH�

https://www.eia.gov/outlooks/steo/images/Fig30.png
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TXDQWLW\��(,$�������� �����%HORZ�LV�D�PDS��)LJXUH����LOOXVWUDWLQJ�WKH�SURPLQHQW�FRDO�SURGXFLQJ�

UHJLRQV��

�
)LJXUH����)URP��$QQXDO�&RDO�5HSRUW���E\�WKH�86�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��2FWREHU�������
KWWSV���ZZZ�HLD�JRY�HQHUJ\H[SODLQHG�FRDO�LPDJHV�FRDOBSURGXFWLRQBPDS�MSJ���
�
(PSOR\PHQW�LQ�WKH�FRDO�LQGXVWU\�W\SLFDOO\�GHFUHDVHV�\HDU�RYHU�\HDU��ZLWK�:HVW�9LUJLQLD��

.HQWXFN\��DQG�:\RPLQJ�HPSOR\LQJ�WKH�PRVW�LQGLYLGXDOV��KRZHYHU��:HVW�9LUJLQLD�HPSOR\V�

PRUH�WKDQ�GRXEOH�WKH�LQGLYLGXDOV�RI�.HQWXFN\��*DUVLGH�������� �����'HFOLQLQJ�HPSOR\PHQW�LV�

FRXSOHG�ZLWK�D�GHFOLQH�LQ�SURGXFWLYLW\��³7RWDO�8�6��SURGXFWLYLW\�DV�PHDVXUHG�E\�DYHUDJH�

SURGXFWLRQ�SHU�HPSOR\HH�KRXU�GHFUHDVHG�E\������WR������VKRUW�WRQV�SHU�HPSOR\HH�KRXU´��(,$��

������S�,;������

https://www.eia.gov/energyexplained/coal/images/coal_production_map.jpg
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�7KH�FRDO�PLQLQJ�LQGXVWU\�LV�IUDJPHQWHG��KLJKO\�FRPSHWLWLYH��KLJKO\�JOREDOL]HG��DQG�

FRQWDLQV�KLJK�EDUULHUV�WR�HQWU\��$FFRUGLQJ�WR�,%,6:RUOG��WKHUH�DUH�WKUHH�OHDGLQJ�RUJDQL]DWLRQV�LQ�

WKH�FRDO�VXE�VHFWRU��3HDERG\�(QHUJ\�&RUSRUDWLRQ��$UFK�&RDO�,QFRUSRUDWHG��DQG�&RQWXUD�(QHUJ\�

,QFRUSRUDWHG��,Q�������WKHVH�RUJDQL]DWLRQV�FRQWUROOHG�URXJKO\�����RI�WKH�FRDO�PLQLQJ�PDUNHW��

KRZHYHU��WRGD\�WKHVH�WKUHH�DFFRXQW�IRU�DSSUR[LPDWHO\�����RI�WKH�PDUNHW��,W�LV�FRPPRQ�

NQRZOHGJH�WKDW�WKLV�LQGXVWU\�KDV�H[SHULHQFHG�GHFOLQH�LQ�UHFHQW�\HDUV�GXH�WR�FKDQJLQJ�

HQYLURQPHQWDO�FRQFHUQV��:LWK�WKDW��HDFK�RI�WKH�SUHYLRXVO\�PHQWLRQHG�FRPSDQLHV�KDV�ILOHG�IRU�

FKDSWHU����EDQNUXSWF\�LQ�WKH�SDVW�ILYH�\HDUV��,Q�������LQGXVWU\�UHYHQXH�WRWDOOHG�������ELOOLRQ�ZLWK�

ELWXPLQRXV�FRDO�SURGXFLQJ�URXJKO\�����RI�WKDW�UHYHQXH��7KHUH�DUH�IRXU�FULWLFDO�VXFFHVV�IDFWRUV�LQ�

WKH�FRDO�PLQLQJ�LQGXVWU\��DYDLODELOLW\�RI�UHVRXUFHV��DELOLW\�WR�ILQG�QHZ�UHVRXUFH�GHSRVLWV��

HFRQRPLHV�RI�VFDOH��DQG�REWDLQLQJ�D�ODUJH�VXSSO\�FRQWUDFW��8QVXUSULVLQJO\��³&RDO�SURGXFHUV�DUH�

GLYHUVLI\LQJ�WKHLU�KROGLQJV�WR�UHGXFH�WKH�ULVN�RI�WKH�LQFUHDVHG�HQYLURQPHQWDO�UHJXODWLRQ�RI�FRDO�

DQG�IDOOLQJ�FRDO�SULFHV´��+HQU\��������1$,&6�������� ����

5HQHZDEOH�(QHUJ\�

%LRPDVV�

%DFNJURXQG���%LRPDVV�HQHUJ\�FDQ�EH�GHILQHG�DV��³���HQHUJ\�JHQHUDWHG�RU�SURGXFHG�E\�

OLYLQJ�RU�RQFH�OLYLQJ�RUJDQLVPV´��1DWLRQDO�*HRJUDSKLF�������� �����7KHUH�DUH�VHYHUDO�VRXUFHV�RI�WKLV�

HQHUJ\�YDULDQW��LQFOXGLQJ�EXW�QRW�OLPLWHG�WR��ZRRG��DJULFXOWXUDO�FURSV��DQG�ZDVWH�PDWHULDOV��(,$��

������ �����7KLV�HQHUJ\�LV�SURGXFHG�WKURXJK�WKH�SURFHVV�RI�WKHUPDO�FRQYHUVLRQ��ZKLFK�LQYROYHV�

EXUQLQJ��GHK\GUDWLQJ��RU�VWDELOL]LQJ�WKH�IXHO�VRXUFH��7KH�LQWHUPHGLDWH�VWHS�RI�GHK\GUDWLRQ��

UHIHUUHG�WR�DV�WRUUHIDFWLRQ��LV�SDUWLFXODUO\�LPSRUWDQW�DV�ELRPDVV�PXVW�EH�GHK\GUDWHG�EHIRUH�LW�FDQ�

EH�EXUQHG��1DWLRQDO�*HRJUDSKLF�� �����,Q�������ELRPDVV�HQHUJ\�SURYLGHG�URXJKO\����RI�WKH�WRWDO�
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GRPHVWLF�HQHUJ\�XVH��(,$�� �����7KLV�SDUWLFXODU�HQHUJ\�VRXUFH�LV�H[FHSWLRQDOO\�HIILFDFLRXV�DW�

SURGXFLQJ�KHDW�RU�KHDW�OHG�FRPELQHG�KHDW�DQG�SRZHU��&+3��ZLWK�DQ�HIILFLHQF\�RI����������

KRZHYHU��WKH�HIILFLHQF\�RI�HOHFWULFLW\�JHQHUDWLRQ�UDQJHV�IURP����������%LRPDVV�(QHUJ\�

5HVRXUFH�&HQWHU�������� �����'XH�WR�WKH�YDULDELOLW\�RI�WKLV�HQHUJ\�VRXUFH�LW�LV�ZLGHVSUHDG��DV�VHHQ�

EHORZ��)LJXUH�����

�
)LJXUH����)URP��%LRPDVV�5HVRXUFH�'DWD��7RROV��DQG�0DSV ���E\�WKH�1DWLRQDO�5HQHZDEOH�(QHUJ\�/DERUDWRU\��
-DQXDU\�������KWWSV���ZZZ�ZEGJ�RUJ�LPDJHV�ELRPDVVBHOHFB���SQJ���
�

'HPDQG�$QDO\VLV���%LRPDVV�KDV�WKH�SRWHQWLDO�WR�VXSSO\�XS�WR�����RI�WKH�HQHUJ\�GHPDQG�

LQ�WKH�8QLWHG�6WDWHV�E\�WKH�\HDU�������1XFOHDU�,QIRUPDWLRQ�DQG�5HVRXUFH�6HUYLFH�>1,56@��

������ �����)RU�UHIHUHQFH��DV�SUHYLRXVO\�PHQWLRQHG��LQ�������WRWDO�GRPHVWLF�SULPDU\�HQHUJ\�

FRQVXPSWLRQ�ZDV�URXJKO\�������TXDGULOOLRQ�%WX��ZKLOH�ELRPDVV�ZDV�UHVSRQVLEOH�IRU�
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DSSUR[LPDWHO\�������TXDGULOOLRQ�%WX�RU����RI�WKH�GRPHVWLF�WRWDO��(,$�������� �����&RQWLQXLQJ�RQWR�

HOHFWULFLW\�JHQHUDWLRQ��ELRPDVV�ZDV�UHVSRQVLEOH�IRU����RI�WRWDO�JHQHUDWLRQ�LQ������XVLQJ�WKH�

IROORZLQJ�IXHO�VRXUFHV��

� :RRG�VROLGV�DFFRXQWHG�IRU�URXJKO\�����RI�SURGXFWLRQ���

� :RRG�GHULYHG�IXHOV��VSHFLILFDOO\�EODFN�OLTXRU�����������

� 0XQLFLSDO�VROLG�ZDVWH���������

� /DQGILOO�JDV��������DQG��

� %LRJHQLF�IXHOV�������(,$�������� �����

7\SLFDO�OHYHOL]HG�HQHUJ\�SURGXFWLRQ�FRVWV�UDQJH�IURP�������WR�������SHU�N:K��KRZHYHU��WKLV�LV�

VXEMHFW�WR�YRODWLOLW\�GXH�WR�WKH�UHOLDQFH�RQ�FRPPRGLW\�W\SH�HQHUJ\�VRXUFHV��:KROH�%XLOGLQJ�

'HVLJQ�*XLGH�>:%'*@��������SDUDV����� ����

0DUNHW�$QDO\VLV�� �3HU�,%,6:RUOG��UHYHQXHV�IRU������WRWDOHG��������PLOOLRQ��ZLWK�

3URJUHVV�(QHUJ\��D�VXEVLGLDU\�RI�'XNH�(QHUJ\��UHSRUWLQJ�������PLOOLRQ�LQ�UHYHQXH��)LYH�VWDWHV�

FRQWDLQ�URXJKO\�����RI�WKH�ELRPDVV�EXVLQHVV�FRQFHQWUDWLRQ��9LUJLQLD�FRQWDLQV��������7H[DV�

������&DOLIRUQLD�������0LFKLJDQ�������DQG�1RUWK�&DUROLQD�������7KH�ELRPDVV�SRZHU�LQGXVWU\�

VHUYHV�WZR�PDLQ�VHJPHQWV��WKH�LQGXVWULDO�HOHFWULFLW\�VHFWRU�DQG�HOHFWULF�SRZHU�XWLOLW\�VHFWRU��

'LUHFW�ILUHG�SURGXFWLRQ�VXSSOLHG�������RI�WRWDO�ELRPDVV�SURGXFHG�HOHFWULFLW\��7KLV�LV�D�UHODWLYHO\�

GLIILFXOW�PDUNHW�WR�RSHUDWH�LQ�EHFDXVH�RI�KLJK�OHYHOV�RI�FDSLWDO�LQWHQVLW\��PHGLXP�UHYHQXH�

YRODWLOLW\��DQG�KHDY\�UHJXODWLRQ��KRZHYHU��OHJLVODWLYH�DVVLVWDQFH�LV�VXEVWDQWLDO��'XH�WR�WKH�SULPDU\�

SURGXFW�LQ�WKLV�VXE�VHFWRU�EHLQJ�HOHFWULFLW\��LW�LV�W\SLFDOO\�UHJXODWHG�DV�D�SXEOLF�XWLOLW\��$LU�DQG�

ZDWHU�SROOXWLRQ�UHJXODWLRQV�DUH�KLJKO\�LPSDFWIXO��LQ�DGGLWLRQ�WR�WKH�UHJXODWLQJ�RI�KDQGOLQJ�DQG�

VWRUDJH�RI�DQ\�KD]DUGRXV�ZDVWH�WKDW�PD\�EH�XVHG�DV�IXHO��0RVHV��������5HSRUW�2'������ ����
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+\GURHOHFWULFLW\�

%DFNJURXQG���2QH�RI�WKH�ROGHVW�IRUPV�RI�HQHUJ\�JHQHUDWLRQ��K\GURHOHFWULF�HQHUJ\�XWLOL]HV�

WKH�NLQHWLF�HQHUJ\�RI�IORZLQJ�ZDWHU�WR�PRELOL]H�D�WXUELQH��LQ�WXUQ��JHQHUDWLQJ�HOHFWULFLW\��7KHUH�

DUH�WKUHH�FRPPRQ�YDULDWLRQV�WR�K\GURHOHFWULF�HQHUJ\�SODQWV��LPSRXQGPHQW�IDFLOLWLHV��GLYHUVLRQ�

IDFLOLWLHV��DQG�SXPSHG�VWRUDJH�IDFLOLWLHV��7KLV�LV�WKH�PRVW�FRPPRQ�UHQHZDEOH�HQHUJ\�VRXUFH�

UHJDUGLQJ�HOHFWULFLW\��ZLWK�DSSUR[LPDWHO\�����RI�JOREDO�UHQHZDEOH�HOHFWULFLW\�EHLQJ�SURGXFHG�

WKURXJK�K\GURHOHFWULF�IDFLOLWLHV��1DWLRQDO�*HRJUDSKLF�������� �����,Q�������WKH�VWDWHV�RI�:DVKLQJWRQ��

2UHJRQ��1HZ�<RUN��&DOLIRUQLD��DQG�$ODEDPD�DFFRXQWHG�IRU�����RI�FRQYHQWLRQDO�K\GURHOHFWULFLW\�

JHQHUDWLRQ�FDSDFLW\�LQ�WKH�8QLWHG�6WDWHV��ZLWK�:DVKLQJWRQ�SURGXFLQJ�����RI�WKDW�FDSDFLW\��

:DVKLQJWRQ�LV�KRPH�WR�WKH�*UDQG�&RXOHH�'DP��FRQVLGHUHG�WR�EH�ERWK�WKH�ODUJHVW�K\GURSRZHU�

IDFLOLW\�DQG�ODUJHVW�SRZHU�SODQW�E\�JHQHUDWLRQ�FDSDFLW\��2Q�D�\HDUO\�EDVLV��WKH�GDP�SURGXFHV�

HQRXJK�HOHFWULFLW\�WR�VXSSO\�URXJKO\�����PLOOLRQ�KRXVHKROGV�DQG�FRQWDLQV�HQRXJK�FRQFUHWH�WR�

EXLOG�D�VLGHZDON�WKDW�ZUDSV�DURXQG�WKH�HTXDWRU�WZLFH���'HSDUWPHQW�RI�WKH�,QWHULRU�������� �����7RWDO�

GRPHVWLF�JHQHUDWLRQ�ZDV�URXJKO\�����ELOOLRQ�NLORZDWWKRXUV��N:K���HTXLYDOHQW�WR�QHDUO\������RI�

XWLOLW\�VFDOH�HOHFWULFLW\�JHQHUDWLRQ��(,$�������� �����

'HPDQG�$QDO\VLV���)ROORZLQJ��)LJXUH����LV�DQ�PDS�WKDW�LOOXVWUDWHV�UHFHQW�GDWD�UHJDUGLQJ�

8QLWHG�6WDWHV�K\GURHOHFWULFLW\�SODQWV���
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�
)LJXUH����)URP��251/¶V�+\GUR6RXUFH���E\�WKH�2DN�5LGJH�1DWLRQDO�/DERUDWRU\��������
KWWSV���K\GURVRXUFH�RUQO�JRY�VLWHV�GHIDXOW�ILOHV�LPDJHV�QDWLRQDOBK\GURBPDSB�����MSJ���
�
$FFRUGLQJ�WR�WKH�8QLWHG�6WDWHV¶�'HSDUWPHQW�RI�(QHUJ\��³0RUH�WKDQ�����RI�GDPV�DUH�XVHG�IRU�

VHUYLFHV�VXFK�DV�UHJXODWLQJ�ZDWHU�VXSSO\�DQG�FRQWUROOLQJ�LQODQG�QDYLJDWLRQ��DQG�ODFN�

HOHFWULFLW\�JHQHUDWLQJ�HTXLSPHQW´��'2(�������� �����2YHUDOO�LQ�������K\GURSRZHU�JHQHUDWLRQ�

GHFUHDVHG��HVSHFLDOO\�LQ�WKH�6RXWKZHVW�UHJLRQ�RI�WKH�8QLWHG�6WDWHV��7KLV�ZDV�FDXVHG�E\�DQ�

https://hydrosource.ornl.gov/sites/default/files/images/national_hydro_map_2018.jpg
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LQFUHDVH�LQ�GURXJKW�FRQGLWLRQV��LQ�DGGLWLRQ�WR�EHORZ�DYHUDJH�VQRZSDFN�OHYHOV��$W�WKH�HQG�RI�

����������K\GURSRZHU�SURMHFWV�DQG����SXPSHG�VWRUDJH�SURMHFWV�ZHUH�LQ�GHYHORSPHQW��SURMHFWLQJ�

D�QHZ�FDSDFLW\�RI�����*:�DQG�DQ�HVWLPDWHG�YDOXH�RI�DSSUR[LPDWHO\������PLOOLRQ��+RZHYHU��

IHGHUDO�DSSURYDO�IRU�K\GURSRZHU�SURMHFWV�KDYH�UHDFKHG�GHFDGH�ORZ�OHYHOV��ZLWK����SURMHFW�

DSSURYDOV�LQ�������'2(�������� ����

0DUNHW�$QDO\VLV�� �7KH�+\GURHOHFWULF�SRZHU�LQGXVWU\�LV�KLJKO\�IUDJPHQWHG��ZLWK�WKH�

8QLWHG�6WDWHV�%XUHDX�RI�5HFODPDWLRQ�KDYLQJ�WKH�JUHDWHVW�PDUNHW�VKDUH�DW�������5HYHQXHV�IRU�WKH�

LQGXVWU\�WRWDOHG�URXJKO\��������ELOOLRQ�LQ�������ZLWK�K\GURHOHFWULF�SODQWV�SURGXFLQJ�OHVV�WKDQ�RQH�

PHJDZDWW��DFFRXQWLQJ�IRU�PRVW�RI�WKLV�UHYHQXH��0DMRU�H[WHUQDO�GULYHUV�IRU�WKH�LQGXVWU\�LQFOXGH��

DYHUDJH�DQQXDO�SUHFLSLWDWLRQ��SULFH�RI�QDWXUDO�JDV��HOHFWULF�SRZHU�FRQVXPSWLRQ��YDOXH�RI�XWLOLWLHV�

FRQVWUXFWLRQ��DQG�WKH�SULFH�RI�HOHFWULF�SRZHU��%HLQJ�D�SULPDU\�SURGXFHU�RI�HOHFWULFLW\��WKH�

K\GURHOHFWULF�LQGXVWU\�LV�JHDUHG�WRZDUG�VHOOLQJ�WR�WKH�LQGXVWULDO��FRPPHUFLDO��DQG�UHVLGHQWLDO�

VHFWRUV��ZLWK�UHVLGHQWLDO�SURGXFLQJ�WKH�PRVW�UHYHQXH��7RS�SURGXFLQJ�VWDWHV�LQFOXGH��1HZ�<RUN�DW�

�������:LVFRQVLQ�DW�������DQG�&DOLIRUQLD�DW�����,%,6:RUOG�LGHQWLILHG�IRXU�FULWLFDO�VXFFHVV�

IDFWRUV�LQ�WKLV�LQGXVWU\��WKH�DELOLW\�WR�QHJRWLDWH�VXFFHVVIXOO\�ZLWK�UHJXODWRUV��RSWLPXP�FDSDFLW\�

XWLOL]DWLRQ��DELOLW\�WR�SDVV�RQ�FRVW�LQFUHDVHV��DQG�IXUWKHU�GHYHORSPHQW�LQ�WXUELQH�WHFKQRORJ\�

�3DWHO��������1$,&6������F�� �����

:LQG�8WLOL]DWLRQ�

%DFNJURXQG���$�IRUP�RI�VRODU�HQHUJ\��ZLQG�HQHUJ\�UHIHUV�WR�WKH�XVH�RI�ZLQG�WXUELQHV�WR�

FRQYHUW�NLQHWLF�HQHUJ\�LQWR�PHFKDQLFDO�SRZHU��7KHUH�DUH�WKUHH�PDLQ�HOHPHQWV�WKDW�GHWHUPLQH�WKH�

HIILFLHQF\�RI�D�ZLQG�WXUELQH��DLU�GHQVLW\�� �ল ����ZLQG�VSHHG�� �9����DQG�VZHSW�DUHD�� �$����2SHQ�(QHUJ\�

,QIRUPDWLRQ�������� �����)RU�UHIHUHQFH��WKH�HTXDWLRQ�UHJDUGLQJ�ZLQG�SRZHU�JHQHUDWLRQ�LV�DV�IROORZV��
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&XUUHQWO\��WKH�LQVWDOOHG�FDSDFLW\�IRU�WKH�8QLWHG�6WDWHV�LV����JLJDZDWWV��*:���ZLWKল$9 �3  �
� � �

DQ�HVWLPDWLRQ�WKDW�RYHU��������*:�RI�SRWHQWLDO�HQHUJ\�LV�DYDLODEOH�IURP�WKLV�UHVRXUFH��7KHUH�DUH�

PDQ\�IDFLOLWLHV�WKH�'HSDUWPHQW�RI�(QHUJ\�XWLOL]HV�LQ�DQ�HIIRUW�WR�GHYHORS�WKLV�SRWHQWLDO�DQG�

DGYDQFH�ZLQG�HQHUJ\�JHQHUDWLRQ�WHFKQRORJ\��7KHVH�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR�WKH�1DWLRQDO�

5HQHZDEOH�(QHUJ\�/DERUDWRU\�EDVHG�LQ�&RORUDGR�DQG�WKH�$UJRQQH�1DWLRQDO�/DERUDWRU\�LQ�

,OOLQRLV�������� �����

'HPDQG�$QDO\VLV���:LQG�HQHUJ\�LV�TXLFNO\�EHFRPLQJ�D�SRVWHU�FKLOG�IRU�VXVWDLQDELOLW\��

ZLWK�FRVW�SURGXFWLRQ�IDOOLQJ�URXJKO\�����VLQFH�������7KH�$PHULFDQ�:LQG�(QHUJ\�$VVRFLDWLRQ�

&(2�7RP�.LHUQDQ�VWDWHV��³:LQG�SRZHU�LV�RQ�VWURQJ�IRRWLQJ�ZLWK�WUHQG�OLQHV���ULVLQJ�FRQVXPHU�

GHPDQG��IDOOLQJ�FRVWV��LPSURYLQJ�WHFKQRORJ\���DOO�SRLQWLQJ�LQ�WKH�ULJKW�GLUHFWLRQ´��������SDUDV�

���� �����)LJXUH���EHORZ��SXEOLVKHG�LQ�1RYHPEHU�������LV�D�JUDSKLF�UHSUHVHQWLQJ�OHYHOL]HG�HQHUJ\�

SULFHV��

�
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)LJXUH����)URP��/HYHOL]HG�&RVW�RI�(QHUJ\�DQG�/HYHOL]HG�&RVW�RI�6WRUDJH��������E\�/D]DUG��1RYHPEHU�������
KWWSV���ZZZ�OD]DUG�FRP�SHUVSHFWLYH�OFRH�������
�
,Q�DGGLWLRQ�WR�ORZHU�SULFHV��ZLQG�HQHUJ\�GRHV�QRW�VXIIHU�IURP�WKH�SULFH�YRODWLOLW\�FRDO�DQG�QDWXUDO�

JDV�GR��$FFRUGLQJ�WR�WKH�:LQG�(QHUJ\�7HFKQRORJLHV�2IILFH��³%\�UHGXFLQJ�QDWLRQDO�YXOQHUDELOLW\�

WR�SULFH�VSLNHV�DQG�VXSSO\�GLVWULEXWLRQV�ZLWK�ORQJ�WHUP�SULFLQJ��ZLQG�LV�DQWLFLSDWHG�WR�VDYH�

FRQVXPHUV������ELOOLRQ�E\�����´��'2(�������� ����

0DUNHW�$QDO\VLV�� �&XUUHQWO\��WKHUH�DUH�WZR�PDMRU�FRPSHWLWRUV�LQ�WKH�ZLQG�SRZHU�LQGXVWU\��

$YDQJULG�5HQHZDEOHV��ZLWK�D�������PDUNHW�VKDUH��DQG�1H[W(UD�(QHUJ\�,QFRUSRUDWHG��DW�D�������

PDUNHW�VKDUH��5HYHQXHV�IRU������WRWDOHG�������ELOOLRQ��ZLWK�PRVW�UHYHQXH�FUHDWLRQ�FRPLQJ�IURP�

XWLOLW\�VFDOH�JHQHUDWLRQ��7KHUH�DUH�IRXU�FULWLFDO�H[WHUQDO�GULYHUV�IRU�WKH�LQGXVWU\��UHJXODWLRQ��SULFH�

RI�HOHFWULF�SRZHU��HOHFWULF�SRZHU�FRQVXPSWLRQ��DQG�WKH�ZRUOG�SULFH�RI�VWHHO��,Q�FRQWUDVW�WR�PDQ\�

RI�WKH�SUHYLRXVO\�GLVFXVVHG�LQGXVWULHV��WKLV�LQGXVWU\�LV�FXUUHQWO\�LQ�WKH�JURZWK�SKDVH��

$GGLWLRQDOO\��DSSUR[LPDWHO\�����RI�WKH�HOHFWULFLW\�SURGXFHG�IURP�ZLQG�SRZHU�LV�VROG�WR�XWLOLW\�

FRPSDQLHV��6LPLODU�WR�WKH�UHODWLYHO\�HYHQ�VSOLW�EHWZHHQ�XWLOLW\�DQG�FRPPHUFLDO�VHHQ�LQ�WKH�

K\GURHOHFWULFLW\�PDUNHW��7H[DV���������DQG�&DOLIRUQLD����������DUH�OHDGLQJ�WKH�PDUNHW�LQ�ZLQG�

HQHUJ\�SURGXFWLRQ�ZLWK�PRVW�VWDWHV�IDOOLQJ�TXLWH�VKRUW�RI�WKRVH�FRQFHQWUDWLRQV��3DWHO��������

1$,&6������'������ �

6RODU�(QHUJ\�

%DFNJURXQG���6LPLODU�WR�K\GURHOHFWULFLW\��VRODU�HQHUJ\�KDV�EHHQ�XVHG�IRU�FHQWXULHV��,Q�WKH�

SDVW��WKLV�HQHUJ\�YDULDQW�DLGHG�LQ�GU\LQJ�PHDW��IUXLWV��DQG�JUDLQV�IRU�IRRG�SUHVHUYDWLRQ��7RGD\��WKLV�

HQHUJ\�VRXUFH�FDQ�EH�XVHG�LQ�QXPHURXV�GLYHUVH�ZD\V��IURP�KHDWLQJ�ZDWHU�LQ�EXLOGLQJV�WR�

JHQHUDWLQJ�HOHFWULFLW\��7KLV�LQFUHDVH�LQ�DSSOLFDWLRQV�LV�ODUJHO\�GXH�WR�WKH�GHYHORSPHQW�RI�

SKRWRYROWDLF�V\VWHPV��RIWHQ�UHIHUUHG�WR�DV�VRODU�FHOOV��DQG�WHFKQRORJLFDO�LQQRYDWLRQ��(,$�������� ����

https://www.lazard.com/perspective/lcoe2019
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,Q�������VRODU�GRPHVWLF�SULPDU\�HQHUJ\�FRQVXPSWLRQ�ZDV�URXJKO\����RI�WKH�WRWDO�UHQHZDEOH�

HQHUJ\�FRQVXPSWLRQ��:KHQ�FRPSDULQJ�WKLV�WR�WKH�����ZLQG�SRZHU�DQG�����K\GURHOHFWULFLW\�

FRQVXPSWLRQ��LW�LV�DSSDUHQW�WKDW�VRODU�LV�QRW�EHLQJ�XWLOL]HG�DV�JUHDWO\��(,$�� �����$GGLWLRQDOO\��WKHUH�

DUH�WZR�ZHOO�NQRZQ�GUDZEDFNV�WR�PDNLQJ�XVH�RI�VRODU�FHOOV��WKH�DPRXQW�RI�VXQOLJKW�DUULYLQJ�RQ�

(DUWK¶V�VXUIDFH�LV�QRW�FRQVWDQW�DQG�D�ODUJH�VXUIDFH�DUHD�LV�UHTXLUHG�WR�SURGXFH�D�VLJQLILFDQW�

DPRXQW�RI�HQHUJ\���

'HPDQG�$QDO\VLV���$Q�LPSRUWDQW�IDFWRU�LQ�WKH�VRODU�LQGXVWU\�KDV�EHHQ�WKH�6RODU�

,QYHVWPHQW�7D[�&UHGLW��,7&���SDVVHG�LQ������DQG�H[WHQGHG�WKURXJK�������$FFRUGLQJ�WR�WKH�6RODU�

(QHUJ\�,QGXVWULHV�$VVRFLDWLRQ��WKH�FRVW�RI�LQVWDOOLQJ�VRODU�V\VWHPV�KDV�GHFOLQHG�PRUH�WKDQ�����

RYHU�WKH�SDVW�GHFDGH��6HHLQJ�DV�LW�LV�RIWHQ�LPSUDFWLFDO�WR�LQVWDOO�D�GDP�RU�ZLQG�WXUELQH�DW�RQH¶V�

KRXVH��VRODU�KDV�DOVR�H[SHULHQFHG�JURZWK�LQ�WKH�UHVLGHQWLDO�VHFWRU��3UHVHQWO\��WKH�'HSDUWPHQW�RI�

(QHUJ\�LV�ZRUNLQJ�WR�FUHDWH�ORZHU�DQG�XQLIRUP�VRIW�FRVWV�ZLWK�VRODU�LQVWDOODWLRQ��6RIW�FRVWV�DUH�

H[SHQVHV�VXFK�DV�ODERU��LQVSHFWLRQ��DQG�RYHUKHDG��7KHUH�DUH�WZR�SURPLQHQW�SURJUDPV�WKH�'2(�

VSRQVRUV�DW�WKH�PRPHQW��WKH�6RO6PDUW�SURJUDP�DQG�6RODU�$XWRPDWHG�3HUPLW�3URFHVVLQJ�

�6RODU$33���&DOLIRUQLD�KDV�WKH�JUHDWHVW�LQVWDOOHG�VRODU�FDSDFLW\���������0:��HTXLYDOHQW�WR����[�

WKDW�RI�WKH�QH[W�UDQNLQJ�VWDWH��1RUWK�&DUROLQD��*URZWK�LQ�WKH�LQGXVWU\�LV�H[SHFWHG�WR�FRQWLQXH�RYHU�

WLPH�DV�SULFHV�IDOO�DQG�HQHUJ\�VWRUDJH�V\VWHPV�EHFRPH�PRUH�HIILFLHQW��6RODU�(QHUJ\�,QGXVWU\�

$VVRFLDWLRQ�>6(,$@�������� ����

0DUNHW�$QDO\VLV�� �5HYHQXH�IRU�WKH�LQGXVWU\�WRWDOHG������ELOOLRQ�LQ�������ZLWK�WZR�

RUJDQL]DWLRQV�KDYLQJ�VL]DEOH�PDUNHW�VKDUHV��1H[W(UD�(QHUJ\�,QFRUSRUDWHG�DW�������DQG�

&RQVROLGDWHG�(GLVRQ�,QFRUSRUDWHG�DW��������5RXJKO\�����RI�LQGXVWU\�UHYHQXH�ZDV�JHQHUDWHG�

WKURXJK�SKRWRYROWDLF�WHFKQRORJ\��6LPLODU�WR�ZLQG�HQHUJ\��WKHUH�DUH�VHYHUDO�H[WHUQDO�GULYHUV�LQ�WKH�
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VRODU�LQGXVWU\��WD[�FUHGLWV��SULFH�RI�VWHDPLQJ�FRDO��HOHFWULF�SRZHU�FRQVXPSWLRQ��FRPSRQHQW�SULFHV��

DQG�QDWXUDO�JDV�SULFHV��*URZWK�LV�H[SHFWHG�WR�LQFUHDVH�DW�GHFOLQLQJ�UDWHV�RYHU�WKH�QH[W�GHFDGH�

ZLWK�WKH�FXUWDLOPHQW�RI�WKH�,7&��ZKLFK�EHJDQ�ODVW�\HDU��$V�LV�FRPPRQO\�NQRZQ��WKH�LQGXVWU\�LV�LQ�

WKH�JURZWK�VWDJH��HVSHFLDOO\�GXH�WR�DGYDQFHPHQWV�LQ�VRODU�WHFKQRORJ\��6HUYLQJ�SULPDULO\�WKH�

UHVLGHQWLDO�VHFWRU��WKRXJK�VOLJKWO\�OHVV�WKDQ�WKH�ZLQG�SRZHU�LQGXVWU\��VRODU�HQHUJ\�SURGXFWLRQ�LV�

FRQFHQWUDWHG�LQ�&DOLIRUQLD��1RUWK�&DUROLQD��7H[DV��DQG�)ORULGD��:LWKLQ�LQGXVWU\�FRPSHWLWLRQ�LV�

UDWHG�DV�PHGLXP��ZLWK�KLJK�UHJXODWLRQ�DQG�EDUULHUV�WR�HQWU\��3DWHO��������1$,&6������(�� ����

*HRWKHUPDO�(QHUJ\�

%DFNJURXQG���'RPHVWLF�JHRWKHUPDO�HQHUJ\�FRQVXPSWLRQ�UHSUHVHQWV�RQO\����RI�WKH�

8QLWHG�6WDWHV¶�WRWDO�UHQHZDEOH�HQHUJ\�FRQVXPSWLRQ��*HRWKHUPDO�HQHUJ\�LV�D�UHQHZDEOH�HQHUJ\�

VRXUFH�SURGXFHG�WKURXJK�WKH�KHDW�JHQHUDWHG�LQVLGH�WKH�HDUWK��7KLV�KHDW�LV�W\SLFDOO\�UHVHUYHG�DV�

VWHDP��JHQHUDWHG�E\�UHVHUYRLUV�RI�KRW�ZDWHU��6LPLODU�WR�VRODU��LW�LV�RIWHQ�XVHG�WR�KHDW�ZDWHU��

EXLOGLQJV��DQG�SURGXFH�HOHFWULFLW\��(,$�������� �����'LIIHULQJ�IURP�ZLQG�DQG�VRODU�HQHUJ\��

JHRWKHUPDO�HQHUJ\�FDQ�FRQVLVWHQWO\�SURGXFH�HQHUJ\�DQG�SRZHU�SODQWV�XVH�VLJQLILFDQWO\�OHVV�ODQG��

$GGLWLRQDOO\��WKH�2IILFH�RI�(QHUJ\�(IILFLHQF\�DQG�5HQHZDEOH�(QHUJ\��((5(��VWDWHV��³7KURXJK�

SURSHU�UHVHUYRLU�PDQDJHPHQW��WKH�UDWH�RI�HQHUJ\�H[WUDFWLRQ�FDQ�EH�EDODQFHG�ZLWK�D�UHVHUYRLU¶V�

QDWXUDO�KHDW�UHFKDUJH�UDWH´��SDUDV���� �����:LWK�WKHVH�EHQHILWV��JHRWKHUPDO�HQHUJ\�LV�FRQVLGHUHG�WR�EH�

RQH�RI�WKH�PRVW�VXVWDLQDEOH�HQHUJ\�SURGXFWLRQ�VRXUFHV��

'HPDQG�$QDO\VLV���7KH�8QLWHG�6WDWHV�OHDGV�WKH�ZRUOG�UHJDUGLQJ�JHRWKHUPDO�FDSDFLW\�ZLWK�

WKH�IXWXUH�SRWHQWLDO�WR�VXSSO\�����RI�GRPHVWLF�HOHFWULFLW\�GHPDQG��'LIIHULQJ�IURP�VRODU�HQHUJ\��

JHRWKHUPDO�SRZHU�SODQWV�FRQVLVWHQWO\�SURGXFH�HQHUJ\�DW�D�VWDEOH��SUHGLFWDEOH�OHYHO��7KHVH�SODQWV�

FDQ�KHDW��FRRO��DQG��DV�SUHYLRXVO\�PHQWLRQHG��JHQHUDWH�HOHFWULFLW\��((5(�������� �����&XUUHQWO\��
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&DOLIRUQLD�LV�KRPH�WR�WKH�ODUJHVW�JHRWKHUPDO�HQHUJ\�SODQW�LQ�WKH�ZRUOG��&DOGZHOO�5DQFK��7KH�

&DOGZHOO�5DQFK�SURMHFW�DUHD�LQYROYHV�UHVWRULQJ�SUHYLRXVO\�DEDQGRQHG�VWHDP�ILHOGV�DQG�ZHOOV�

�((5(�������� �����%HORZ��)LJXUH�����D�PDS�RI�WKH�8QLWHG�6WDWH¶V�JHRWKHUPDO�UHVRXUFHV�FDQ�EH�VHHQ��

�
)LJXUH����)URP��*HRWKHUPDO�(QHUJ\�)DFWVKHHW���E\�WKH�8QLYHUVLW\�RI�0LFKLJDQ�&HQWHU�IRU�6XVWDLQDEOH�
6\VWHPV���������KWWS���FVV�XPLFK�HGX�IDFWVKHHWV�JHRWKHUPDO�HQHUJ\�IDFWVKHHW���
�
$V�RI�������RQO\�VHYHQ�VWDWHV�FRQWDLQHG�JHRWKHUPDO�SRZHU�SODQWV��ORFDWHG�SULPDULO\�LQ�WKH�

ZHVWHUQ�UHJLRQV�RI�WKH�FRXQWU\��+RZHYHU��JLYHQ�WKH�LOOXVWUDWLRQ�DERYH��WKLV�GLVWULEXWLRQ�RI�

JHRWKHUPDO�SRZHU�SODQWV�LV�VHQVLEOH���

0DUNHW�$QDO\VLV�� �,Q�FRPSDULVRQ�WR�RWKHU�VXVWDLQDEOH�HQHUJ\�VRXUFHV��JURZWK�LQ�WKH�

JHRWKHUPDO�LQGXVWU\�KDV�IDOOHQ�VKRUW��5HYHQXHV�IRU������WRWDOHG�URXJKO\������ELOOLRQ��ZKHUHDV�

VRODU�WRWDOHG������ELOOLRQ��DQG�ZLQG�������ELOOLRQ��7KLV�LQGXVWU\��VLPLODU�WR�VHYHUDO�RWKHU�

UHQHZDEOH�HQHUJ\�VRXUFHV��UHOLHV�RQ�JRYHUQPHQW�DVVLVWDQFH�WR�SURPRWH�LQLWLDO�JURZWK��:KLOH�

UHFHQW�JURZWK�KDV�EHHQ�VXSSUHVVHG�DQG�YRODWLOH��IXWXUH�JURZWK�LV�SURMHFWHG�WR�EH�LQFUHDVLQJO\�

http://css.umich.edu/factsheets/geothermal-energy-factsheet
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UHZDUGLQJ��7KHUH�DUH�WKUHH�FULWLFDO�RUJDQL]DWLRQV�LQ�WKLV�LQGXVWU\��&DOSLQH�&RUSRUDWLRQ�ZLWK�D�

������PDUNHW�VKDUH��2UPDW�7HFKQRORJLHV�,QFRUSRUDWHG�DW��������DQG�%+(�5HQHZDEOHV�DW�

�������7KLV�LQGXVWU\�LV�KLJKO\�FRQFHQWUDWHG��IDFHV�D�PHGLXP�OHYHO�RI�FRPSHWLWLRQ��KDV�KLJK�

EDUULHUV�WR�HQWU\��EXW�DOVR�FRQWDLQV�OLJKW�UHJXODWLRQ��/DVWO\��LQ�LQGXVWU\�VXFFHVV�IDFWRUV�LQFOXGH��

WKH�DELOLW\�WR�ILQG�QHZ�UHVRXUFH�GHSRVLWV��DFFHVV�WR�WKH�ODWHVW�WHFKQRORJLHV��DQG�RSHUDWLQJ�LQ�VWDWHV�

ZLWK�IDYRUDEOH�OHJLVODWLRQ��6DQGHUV�,9��������5HSRUW�2'������ ����

1XFOHDU�(OHFWULF�3RZHU�

%DFNJURXQG���3HU�WKH�1XFOHDU�(QHUJ\�,QVWLWXWH��1(,���³1XFOHDU�HQHUJ\�FRPHV�IURP�

VSOLWWLQJ�DWRPV�LQ�D�UHDFWRU�WR�KHDW�ZDWHU�LQWR�VWHDP��WXUQ�D�WXUELQH�DQG�JHQHUDWH�HOHFWULFLW\´�

�������SDUDV���� �����1XFOHDU�SRZHU�ZDV�UHVSRQVLEOH�IRU�HLJKW�SHUFHQW�RI�WKH�8QLWHG�6WDWHV�SULPDU\�

HQHUJ\�FRQVXPSWLRQ�LQ�������7RGD\��WKHUH�DUH�OHVV�UHDFWRUV�RQOLQH�WKDQ�WKHUH�ZHUH�LQ�������

KRZHYHU��WKHVH�UHDFWRUV�SURGXFH�DSSUR[LPDWHO\�����RI�WKH�QDWLRQ¶V�HOHFWULFLW\��WKH�VHFRQG�

KLJKHVW�DPRXQW�RI�HQHUJ\�LQ�WKH�VHFWRU��1(,�������� �����7KLV�LV�ODUJHO\�GXH�WR�WHFKQRORJLFDO�

LQQRYDWLRQ��LQFUHDVHV�LQ�HIILFLHQF\��DQG�LQFUHDVHG�SRZHU�SODQW�FDSDFLW\��&RQWLQXLQJ��WKHUH�DUH�WZR�

W\SHV�RI�UHDFWRUV�XVHG�LQ�GRPHVWLF�QXFOHDU�SRZHU�SODQWV��ERLOLQJ�ZDWHU�UHDFWRUV�DQG�

SUHVVXUL]HG�ZDWHU�UHDFWRUV��$V�RI�2FWREHU�������URXJKO\�WZR�WKLUGV�RI�WKH�UHDFWRUV�LQ�WKH�8QLWHG�

6WDWHV�ZHUH�RI�WKH�SUHVVXUL]HG�ZDWHU�YDULDQW��5HJDUGLQJ�WKH�VDPH�WLPH�SHULRG��WKHUH�ZHUH����

FRPPHUFLDOO\�RSHUDWLQJ�QXFOHDU�SRZHU�SODQWV�ZLWK����UHDFWRUV��(,$�������� �����

'HPDQG�$QDO\VLV���1XFOHDU�HQHUJ\�LV�QRW�FRQVLGHUHG�D�UHQHZDEOH�UHVRXUFH��DV�WKH�EDVH�

FRPPRGLW\�XUDQLXP�LV�QRQ�UHQHZDEOH�DQG�PXVW�EH�PLQHG��&XUUHQWO\��ILYH�VWDWHV�KDYH�OHJLVODWLRQ�

LQ�HIIHFW�WKDW�DVVLVWV�QXFOHDU�SRZHU�SODQWV��1HZ�<RUN��,OOLQRLV��&RQQHFWLFXW��1HZ�-HUVH\��DQG�

2KLR��,OOLQRLV�OHJLVODWLRQ�VXSSRUWV�HQHUJ\�SURGXFWLRQ�RI�XS�WR�URXJKO\����*:��DOWKRXJK�WKH�VWDWH�
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SUHVHQWO\�SURGXFHV�DERXW�����*:��2YHU�WKH�SDVW�GHFDGH��HLJKW�QXFOHDU�SRZHU�SODQWV�KDYH�EHHQ�

UHWLUHG��$�PDMRU�FRQWULEXWRU�WR�WKLV�KDV�EHHQ�IDOOLQJ�HOHFWULFLW\�SULFHV��DV�ORZ�SULFHV�LQ�WKH�

ZKROHVDOH�VHJPHQW�SUHYHQW�RUJDQL]DWLRQV�IURP�UHFRXSLQJ�FRVWV��&RPSDQLHV�SDUWLFLSDWLQJ�LQ�WKH�

UHJXODWHG�PDUNHW�VHJPHQW�DUH�EHWWHU�DEOH�WR�FRPEDW�SULFH�IOXFWXDWLRQV�GXH�WR�VWDWH�FRPPLVVLRQHG�

SULFH�FRQWUROV��(,$�������� �����

0DUNHW�$QDO\VLV�� �,QGXVWU\�UHYHQXHV�WRWDOHG�������ELOOLRQ�LQ�������IDU�JUHDWHU�WKDQ�W\SLFDO�

UHQHZDEOH�HQHUJ\�UHVRXUFHV��ZLWK�WKUHH�RUJDQL]DWLRQV�GRPLQDWLQJ�WKH�PDUNHW��'RPLQLRQ�(QHUJ\�

DW�������PDUNHW�VKDUH��([HORQ�&RUSRUDWLRQ�DW��������DQG�(QWHUJ\�&RUSRUDWLRQ�DW�������

6LJQLILFDQW�PDUNHW�FRQVROLGDWLRQ�LV�OLNHO\�GXH�WR�WKH�KLJK�FDSLWDO�LQWHQVLW\�UHTXLUHG�ZKHQ�

FRQVWUXFWLQJ�QXFOHDU�SRZHU�SODQWV�RU�UHDFWRUV��,W�LV�UHSRUWHG�WKDW�WKH�9RJWOH���	���SURMHFW��ZKLFK�

VWDUWHG�-XQH������DQG�LV�ORFDWHG�LQ�:D\QHVERUR��*HRUJLD��ZRXOG�UXQ�DQ�HVWLPDWHG�����ELOOLRQ�

�'2(�������������6WLOO�XQGHU�FRQVWUXFWLRQ��*HRUJLD�3RZHU�&RPSDQ\��*3&���2JOHWKRUSH�3RZHU�

&RUSRUDWLRQ��23&���DQG�YDULRXV�VXEVLGLDULHV�RI�0XQLFLSDO�HOHFWULF�$XWKRULW\�RI�*HRUJLD��0(*$�

3RZHU���DUH�DOO�LQYROYHG�LQ�WKH�SURMHFW��7KLV�SURMHFW�ZLOO�SURGXFH�WKH�QDWLRQ¶V�QHZHVW�QXFOHDU�

UHDFWRUV�LQ����\HDUV�ZKLOH�SURYLGLQJ�������FRQVWUXFWLRQ�MREV�DQG�����SHUPDQHQW�MREV��'2(�� ����

1XFOHDU�SRZHU�PD\�QRW�EH�FRQVLGHUHG�UHQHZDEOH��EXW�LW�SOD\V�DQ�LPSRUWDQW�UROH�LQ�SULFH�

VWDELOL]DWLRQ��³7KH�QHJOLJLEOH�PDUJLQDO�RSHUDWLQJ�FRVWV�RI�ZLQG�DQG�VRODU�PHDQ�WKDW�� �ZKHQ�

FOLPDWLF�FRQGLWLRQV�DOORZ ��JHQHUDWLRQ�IURP�WKHVH�VRXUFHV��WKH\�XQGHUFXW�DOO�RWKHU�HOHFWULFLW\�

SURGXFHUV´��:RUOG�1XFOHDU�$VVRFLDWLRQ�>:1$@�������� �����3URGXFHUV�RI�QXFOHDU�SRZHU�DUH�

DWWUDFWHG�WR�UHJXODWHG�PDUNHWV�GXH�WR�WKLV�XQFHUWDLQW\��OHDYLQJ�GHUHJXODWHG�ZKROHVDOH�HOHFWULFLW\�

PDUNHWV�ZLWK�KLJKHU�YRODWLOLW\�DQG�LQFUHDVHG�XQFHUWDLQW\�� �

�
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0HWD�7UHQG�$QDO\VLV�

)RVVLO�)XHO�

'XULQJ�WKH�,QGXVWULDO�5HYROXWLRQ��FRDO�EHFDPH�WKH�SURPLQHQW�HQHUJ\�VRXUFH�XVHG�LQ�

ODUJH�VFDOH�FRPEXVWLRQ�SURMHFWV��2YHU�WLPH��YDULRXV�HQHUJ\�VRXUFHV�KDYH�HQWHUHG�WKH�PDUNHW��

JUDGXDOO\�RYHUWDNLQJ�FRDO��3HU�2XU�:RUOG�LQ�'DWD��WKH�IROORZLQJ�FKDUW��)LJXUH�����SUHVHQWV�

HQHUJ\�VRXUFH�FRQVXPSWLRQ�VLQFH�������

�
)LJXUH�����)URP��)RVVLO�)XHOV ���E\�+DQQDK�5LWFKLH�DQG�0D[�5RVHU��������
KWWSV���RXUZRUOGLQGDWD�RUJ�IRVVLO�IXHOV ���
�
,W�FDQ�EH�VHHQ�WKDW�GXULQJ�WKH�HDUO\�PLG�����V��FRDO�ZDV�WKH�OHDGLQJ�HQHUJ\�VRXUFH��KRZHYHU��

WRGD\�WKHUH�LV�SURPLQHQW�GLYHUVLILFDWLRQ�EHWZHHQ�FRDO��QDWXUDO�JDV��DQG�RLO��5HFHQWO\��23(&¶V�

LQDELOLW\�WR�UHDFK�D�FRQWUDFWXDO�DJUHHPHQW�UHJDUGLQJ�RLO�SURGXFWLRQ�FXWV�KDV�DLGHG�LQ�WKH�FUHDWLRQ�

RI�PDUNHW�YRODWLOLW\�QRW�VHHQ�LQ�RYHU�D�GHFDGH��9LD�WKH�(,$��³23(&¶V�FXUUHQW�VWUDWHJ\�DSSHDUV�WR�

https://ourworldindata.org/fossil-fuels
https://ourworldindata.org/fossil-fuels
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EH�IRFXVHG�RQ�UHJDLQLQJ�PDUNHW�VKDUH�E\�HOHYDWLQJ�SURGXFWLRQ�OHYHOV�WR�WKH�SRLQW�WKDW�WKH�

UHVXOWLQJ�GHSUHVVHG�SULFHV�OLPLW�SURGXFWLRQ�JURZWK�IURP�RWKHU�PDUNHW�SDUWLFLSDQWV��SDUWLFXODUO\�

QRQ�23(&�SURGXFHUV´��������SDUDV���� �����1H[W��DQ�RYHUYLHZ�RI�IRVVLO�IXHO�SURMHFWLRQV�LV�JLYHQ��LW�

LV�LPSRUWDQW�WR�QRWH�WKDW�WKHVH�SURMHFWLRQV�DUH�KLJKO\�GHSHQGHQW�RQ�YRODWLOH�HQHUJ\�SULFHV��)RU�

H[DPSOH��KLJKHU�WKDQ�H[SHFWHG�FUXGH�RLO�SULFHV�ZLOO�FDXVH�FRVW�LQFUHDVHV�DQG�D�GHFOLQH�LQ�FUXGH�

RLO�DQG�1*3/�SURGXFWLRQ�ODWH�LQ�WKH�IRUHFDVW�SHULRG��(,$�������� ����

(QHUJ\�FRQVXPSWLRQ�LV�H[SHFWHG�WR�JURZ�VORZHU�WKDQ�SURGXFWLRQ��OHDGLQJ�WKH�8QLWHG�

6WDWHV�WR�UHPDLQ�D�QHW�HQHUJ\�H[SRUWHU��7KH�VWDWXV�RI�QHW�H[SRUWHU�LV�UHLQIRUFHG�WKURXJK�LQFUHDVHG�

SURGXFWLRQ�RI�FUXGH�RLO�DQG�QDWXUDO�JDV�SODQW�OLTXLGV�YLD�GHYHORSPHQW�RI�WLJKW�RLO�UHVRXUFHV�LQ�WKH�

FRPLQJ�\HDUV��(,$�� �����'RPHVWLF�FUXGH�RLO�SURGXFWLRQ�LV�IRUHFDVWHG�WR�UHDFK����PLOOLRQ�E�G�LQ�

�����DQG�UHPDLQ�DURXQG�WKLV�OHYHO�XQWLO�������IRU�UHIHUHQFH��FXUUHQW�SURGXFWLRQ�DYHUDJHG��������

PLOOLRQ�E�G�RQ�0DUFK����������(,$�������� �����1DWXUDO�JDV�SODQW�OLTXLG��1*3/��SURGXFWLRQ�LV�

H[SHFWHG�WR�UHDFK�����PLOOLRQ�E�G�E\������DQG�OHYHO�RII�DW�����PLOOLRQ�E�G�LQ�������QDWXUDO�JDV�

SODQW�OLTXLG�SURGXFWLRQ�ZDV�URXJKO\������PLOOLRQ�E�G�LQ�'HFHPEHU�������3HUKDSV�WKH�PRVW�

XQVXUSULVLQJ�SURMHFWLRQ���GRPHVWLF�FRDO�HOHFWULFLW\�JHQHUDWLRQ�LV�H[SHFWHG�WR�GHFOLQH��:LWK�D�

FXUUHQW�PDUNHW�VKDUH�RI������LW�LV�H[SHFWHG�WR�GHFOLQH�WR�URXJKO\�����DURXQG�WKH�PLG�����V�DQG�

UHPDLQ�IODW�WKURXJKRXW�WKH�SURMHFWLRQ�SHULRG��(,$��S����� �����

5HQHZDEOH�(QHUJ\��

³2YHUDOO�IODW�86�HOHFWULFLW\�ORDG�JURZWK��UDSLGO\�GHFOLQLQJ�UHQHZDEOH�HQHUJ\�FRVWV��DQG�

PDWXUDWLRQ�RI�HQHUJ\�VWRUDJH�DUH�LQFUHDVLQJ�FRPSHWLWLRQ�EHWZHHQ�WUDGLWLRQDO�DQG�UHQHZDEOH�

HQHUJ\�VRXUFHV��DV�UHQHZDEOHV�FRPSHWH�WR�UHSODFH�UHWLULQJ�FRDO�FDSDFLW\�DQG�DJLQJ�JDV�DQG�

QXFOHDU�SODQWV´��'HORLWWH��������S���� �����,W�LV�FRPPRQO\�NQRZQ�WKDW�SURGXFLQJ�UHQHZDEOH�HQHUJ\�LV�
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EHFRPLQJ�FKHDSHU�RYHU�WLPH��7DNH�VRODU�HQHUJ\�IRU�H[DPSOH��LQ������WKH�DYHUDJH�V\VWHP�FRVW�

ZDV�������SHU�ZDWW��ZKLOH�LQ������WKH�DYHUDJH�V\VWHP�FRVW�ZDV�������SHU�ZDWW��D�GHFOLQH�RI�

URXJKO\��������6(,$�������� �����$�FRPPRQ�PHDVXUH�XVHG�WR�FRPSDUH�HQHUJ\�YDOXHV�RYHU�WLPH�LV�

WKH�OHYHOL]HG�FRVW�RI�HQHUJ\��/&2(���/&2(�PHDVXUHV�OLIHWLPH�FRVWV�ELIXUFDWHG�E\�HQHUJ\�

SURGXFWLRQ��HQDEOLQJ�IRU�WKH�FRPSDULVRQ�RI�GLIIHUHQW�HQHUJ\�WHFKQRORJLHV��'2(��������S���� �����

/D]DUG��D�ODUJH�DVVHW�PDQDJHPHQW�FRPSDQ\��GHYHORSHG�D� �/HYHOL]HG�&RVW�RI�(QHUJ\�

$QDO\VLV ���UHOHDVHG�LQ�������VWDQGDUGL]LQJ�HQHUJ\�FRVWV�LQ�WKH�IRUP�RI�PHJDZDWW�KRXUV��9LD�WKH�

&OHDQ�(QHUJ\�$XWKRULW\��D�PHJDZDWW�KRXU��0ZK��LV�HTXLYDOHQW�WR�������NLORZDWWV�RI�HOHFWULFLW\�

XVHG�FRQWLQXRXVO\�IRU�RQH�KRXU��RU�URXJKO\�WKH�DPRXQW�RI�HOHFWULFLW\�XVHG�LQ�����KRPHV�GXULQJ�

RQH�KRXU��������SDUDV���� �����$FFRUGLQJ�WR�/D]DUG��RQVKRUH�ZLQG�LV�FDSDEOH�RI�SURGXFLQJ�WKH�

FKHDSHVW�HQHUJ\�UHJDUGLQJ�/&2(�LQ�WHUPV�RI�0ZK��:KHQ�FRPSDULQJ�WKH�FRVWV�RI�FRQYHQWLRQDO�

HQHUJ\�VRXUFHV�VXFK�DV�QDWXUDO�JDV��ZKLFK�UDQJHV�IURP���������SHU�0ZK��WR�RQVKRUH�ZLQG�

HQHUJ\��ZKLFK�UDQJHV�IURP���������SHU�0ZK��LW�FDQ�EH�VHHQ�WKDW�DOWHUQDWLYH�HQHUJ\�KDV�WKH�

SRWHQWLDO�WR�EH�FKHDSHU��/D]DUG�������� �����,W�LV�LPSRUWDQW�WR�UHFDOO�WKDW�WKH�FRVW�RI�SURGXFLQJ�HQHUJ\�

WKURXJK�DOWHUQDWLYH�VRXUFHV�FRQWLQXHV�WR�GHFOLQH��ZKHUHDV�IRVVLO�IXHOV�UHPDLQ�KLJKO\�YRODWLOH��

7KHUH�DUH�YDULRXV�IDFWRUV�FRQWULEXWLQJ�WR�WKH�GHFOLQH�LQ�DOWHUQDWLYH�HQHUJ\�FRVWV��KRZHYHU��

WHFKQRORJLFDO�DGYDQFHPHQWV�SURYLGH�D�SURPLQHQW�FRQWULEXWLRQ��&RQWLQXHG�GHYHORSPHQW�RI�PRUH�

HIILFLHQW�WHFKQRORJ\�ZLOO�DOORZ�IRU�JUHDWHU�HQHUJ\�DEVRUSWLRQ��WUDQVIHUHQFH��DQG�VWRUDJH���

1DWLRQDO�(QHUJ\�$QDO\VLV�

8QLWHG�6WDWHV¶�(QHUJ\�2YHUYLHZ�

7KH�8QLWHG�6WDWHV¶�LV�RQH�RI�WKH�ODUJHVW�HQHUJ\�SURGXFLQJ�FRXQWULHV�RQ�WKH�SODQHW��)RU�

H[DPSOH��LQ������WKH�8�6��SURGXFHG�����RI�WKH�ZRUOG¶V�WRWDO�RLO��ZLWK�6DXGLD�$UDELD�SURGXFLQJ�
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����DQG�5XVVLD������(,$�������� �����7RWDO�GRPHVWLF�HQHUJ\�SURGXFWLRQ�WRWDOHG�������TXDGULOOLRQ�

%WX�ZLWK�WKH�IROORZLQJ�HQHUJ\�VRXUFH�EUHDNGRZQ���

� ������FRPLQJ�IURP�QXFOHDU�HQHUJ\���

� ������IURP�UHQHZDEOH�HQHUJ\��DQG��

� ������IURP�IRVVLO�IXHO�HQHUJ\���

7KLV�SURYLGHV�DQ�HQHUJ\�FRPSDUDWLYH�UDWLR�RI�UHQHZDEOH�WR�QRQUHQHZDEOH�HQHUJ\�HTXDOLQJ�

DSSUR[LPDWHO\��������WKXV�IRVVLO�IXHO�HQHUJ\�LV�SURGXFHG�DW�D�UDWH�JUHDWHU�WKDQ�VHYHQ�WLPHV�WKDW�RI�

UHQHZDEOH�HQHUJ\��2YHU�WKH�SDVW�IRXU�\HDUV�QHW�LPSRUWV�KDYH�GHFOLQHG�IURP������TXDGULOOLRQ�%WX�

LQ������WR��������TXDGULOOLRQ�%WX�WKLV�SDVW�\HDU��OLNHO\�GXH�WR�HQHUJ\�LQGHSHQGHQFH�LQLWLDWLYHV�

�(,$��������)LJXUH���� �����

(QHUJ\�LQWHQVLW\��D�PHDVXUH�RI�HQHUJ\�FRQVXPSWLRQ�SHU�XQLW�RI�JURVV�GRPHVWLF�SURGXFW��

UHSUHVHQWV�WKH�HQHUJ\�LQHIILFLHQF\�LQ�DQ�HFRQRP\��$�KLJKHU�HQHUJ\�LQWHQVLW\�GHSLFWV�D�KLJK�FRVW�

RI�FRQYHUWLQJ�HQHUJ\�LQWR�*'3��/RZ�HQHUJ\�LQWHQVLW\�LV�GHVLUHG��³���EHFDXVH�LW�UHSUHVHQWV�DQ�

HIILFLHQW�DOORFDWLRQ�RI�HQHUJ\�UHVRXUFHV�WR�JHQHUDWH�ZHDOWK�DQG�D�KLJK�TXDOLW\�RI�OLIH´��0DUWLQH]��

HW�DO��������S���� �����$FFRUGLQJ�WR�WKH�(,$��JOREDO�HQHUJ\�LQWHQVLW\�KDV�EHHQ�GHFOLQLQJ�VWHDGLO\�IRU�

WKH�ODVW����\HDUV��ZLWK�FRXQWULHV�LQ�WKH�2UJDQL]DWLRQ�IRU�(FRQRPLF�&RRSHUDWLRQ�DQG�'HYHORSPHQW�

W\SLFDOO\�KDYLQJ�WKH�ORZHVW�LQWHQVLW\��(,$�������� �����7KH� �*OREDO�(QHUJ\�6WDWLVWLFDO�<HDUERRN������

LOOXVWUDWHV�GRPHVWLF�HQHUJ\�LQWHQVLW\�WR�EH�ORZHU�WKDQ�5XVVLD��&KLQD��DQG�&DQDGD��ZKLOH�IDOOLQJ�

EHKLQG�WKH�(XURSHDQ�8QLRQ�DQG�$XVWUDOLD��(QHUGDWD�������� �����

'RPHVWLF�(QHUJ\�3ROLF\�

$FFRUGLQJ�WR�WKH�&RQJUHVVLRQDO�5HVHDUFK�6HUYLFH��³(QHUJ\�SROLF\�LQ�WKH�8QLWHG�6WDWHV�

KDV�IRFXVHG�RQ�WKUHH�PDMRU�JRDOV��DVVXULQJ�D�VHFXUH�VXSSO\�RI�HQHUJ\��NHHSLQJ�HQHUJ\�FRVWV�ORZ��
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DQG�SURWHFWLQJ�WKH�HQYLURQPHQW´��1&6/�������� �����1XFOHDU�HOHFWULF�SRZHU�ZRXOG�SURYLGH�D�

VXEVWDQWLDO�VWHS�WRZDUG�HQVXULQJ�D�³VHFXUH�VXSSO\�RI�HQHUJ\�´�KRZHYHU��WKH�SXEOLF�LQLWLDWLYH�GRHV�

QRW�DSSHDU�WR�EH�SUHVHQW��7KH����WK�&RQJUHVV�KDV�SDVVHG�YDULRXV�HQHUJ\�SROLFLHV�LQFOXGLQJ��WKH�

(QHUJ\�SROLF\�DQG�0RGHUQL]DWLRQ�$FW��WKH�1RUWK�$PHULFDQ�(QHUJ\�6HFXULW\�DQG�,QIUDVWUXFWXUH�

$FW��DQG�WKH�.H\VWRQH�;/�3LSHOLQH�$SSURYDO�$FW��,QGLYLGXDO�VWDWHV�HQHUJ\�SROLF\�RIWHQ�IRFXVHV�

RQ�WRSLFV�VXFK�DV�FOHDQ�HQHUJ\��ZRUNIRUFH�GHYHORSPHQW��DQG�IRVVLO�IXHOV��,Q�������GHFUHDVLQJ�

JUHHQKRXVH�JDV��*+*��HPLVVLRQV�ZDV�D�SURPLQHQW�WUHQG�LQ�&RORUDGR��+%��������1HYDGD��6%�

������DQG�1HZ�<RUN��6%�������WKURXJK�WKH�SDVVLQJ�RI�OHJLVODWLRQ�WKDW�VHW�ORZHU�*+*�HPLVVLRQ�

WDUJHWV��1&6/�� �����$GGLWLRQDOO\��PDQ\�VWDWHV�VXFK�DV�0RQWDQD��7H[DV��DQG�9LUJLQLD�DUH�UHYLHZLQJ�

FDUERQ�SULFLQJ�SROLFLHV��7KHVH�SROLFLHV�DGGUHVV�PHWKRGV�WR�GHFUHDVH�FDUERQ�HPLVVLRQV�WKURXJK�

WD[HV��IHHV��DQG�FDS�DQG�WUDGH�PDUNHWV���

)RVVLO�IXHO�OHJLVODWLRQ�W\SLFDOO\�IRFXVHV�RQ�WZR�RSSRVLWH�DUHDV��HLWKHU�LQFUHDVLQJ�UHJXODWLRQ�

DQG�UHVWULFWLQJ�GHYHORSPHQW�RU�H[SDQGLQJ�VXSSRUW�IRU�IRVVLO�IXHO�GHYHORSPHQW��1LQH�VWDWHV�

LQWURGXFHG�OHJLVODWLRQ�WR�VXSSRUW�WKH�FRDO�LQGXVWU\��SURWHFW�SXEOLF�KHDOWK��RU�DVVLVW�GLVSODFHG�

ZRUNHUV�LQ�������1&6/�������&RORUDGR�LQFUHDVHG�UHJXODWLRQ�RI�WKH�&RORUDGR�2LO�DQG�*DV�

&RQVHUYDWLRQ�&RPPLVVLRQ�ZKLOH�VWDWHV�VXFK�DV�&DOLIRUQLD��)ORULGD��DQG�1HZ�+DPSVKLUH�KDYH�

HLWKHU�EDQQHG�RIIVKRUH�GULOOLQJ�RU�WKH�OHDVLQJ�RI�SXEOLF�ODQG�IRU�IRVVLO�IXHO�UHODWHG�DFWLYLWLHV��'XH�

WR�WKH�DGYDQFHPHQW�RI�WKH�HQHUJ\�VHFWRU��D�GHPDQG�IRU�ZRUNIRUFH�GHYHORSPHQW�KDV�DULVHQ��7KH�

�����86�(QHUJ\�DQG�(PSOR\PHQW�5HSRUW�VWDWHV�WKDW�����PLOOLRQ�LQGLYLGXDOV�DUH�HPSOR\HG�

WKURXJKRXW�WKH�VHFWRU�ZLWK�D�SURMHFWHG�WZR�SHUFHQW�JURZWK�UDWH�IRU�WKH�\HDU�UHJDUGLQJ�IXHO�

UHVRXUFH�HPSOR\PHQW��1DWLRQDO�$VVRFLDWLRQ�RI�6WDWH�(QHUJ\�2IILFLDOV�������� �����6WDWHV�KDYH�DOVR�

DWWHPSWHG�WR�HGXFDWH�UHVSHFWLYH�ZRUNIRUFHV�WKURXJK�OHJLVODWLRQ�W\SLFDOO\�IRFXVHG�RQ�FOHDQ�
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HQHUJ\��)RU�H[DPSOH��+DZDLL�SDVVHG�+%�����WR�SURPRWH�WUDLQLQJ�LQYROYLQJ�WKH�LQVSHFWLRQ�RI�

UHQHZDEOH�HQHUJ\�V\VWHPV�DQG�WHFKQRORJLHV��$GGLWLRQDOO\��0DU\ODQG�DSSURYHG�WKH�&OHDQ�(QHUJ\�

-REV�$FW��6%�������1HZ�0H[LFR�HQDFWHG�6HQDWH�0HPRULDO�����DQG�&RORUDGR�SDVVHG�+%�������

ZKLFK�HVWDEOLVKHG�WKH�-XVW�7UDQVLWLRQ�2IILFH�LQ�WKH�'LYLVLRQ�RI�(PSOR\PHQW�DQG�7UDLQLQJ��

,Q�WKH�SDVW�IHZ�GHFDGHV��OREE\LQJ�KDV�SOD\HG�D�VLJQLILFDQW�UROH�LQ�LQIOXHQFLQJ�SROLF\�

GHFLVLRQV�DQG�VWLOO�GRHV�WRGD\��(DFK�\HDU�LQGXVWULHV�VSHQG�KXQGUHGV�RI�PLOOLRQV�RI�GROODUV�

OREE\LQJ�SROLF\�PDNHUV�LQ�DQ�DWWHPSW�WR�SDVV�IDYRUDEOH�OHJLVODWLRQ��5DQNLQJ�IRXUWK�LQ�VSHQGLQJ�LQ�

WKH�\HDU�������WKH�RLO�DQG�JDV�LQGXVWU\�VSHQW�QHDUO\������PLOOLRQ��2SHQ6HFUHWV�������� �����7KLV�

VSHQGLQJ�XQGRXEWHGO\�EHQHILWV�WKH�IRVVLO�IXHO�LQGXVWU\�DQG��DFFRUGLQJ�WR�WKH�(QYLURQPHQWDO�DQG�

(QHUJ\�6WXG\�LQVWLWXWH��((6,���³&RQVHUYDWLYH�HVWLPDWHV�SXW�86�GLUHFW�VXEVLGLHV�WR�WKH�IRVVLO�IXHO�

LQGXVWU\�DW�URXJKO\�����ELOOLRQ�SHU�\HDU��ZLWK����SHUFHQW�FXUUHQWO\�DOORFDWHG�WR�FRDO�DQG����

SHUFHQW�WR�QDWXUDO�JDV�DQG�FUXGH�RLO´��������SDUDV���� �����)ROORZLQJ�LV�D�VKRUW�OLVW�RI�GLUHFW�

VXEVLGLHV��LQWDQJLEOH�GULOOLQJ�FRVW�GHGXFWLRQV�SHU����86�&RGH��������FUHGLW�IRU�FOHDQ�FRDO�

LQYHVWPHQW�SHU�,QWHUQDO�5HYHQXH�&RGH�����$��DQG�SHUFHQWDJH�GHSOHWLRQ�SHU����86�&RGH�������

�((6,�� �����6WDQGDUG�FRVW�GHSOHWLRQ�H[SHQVHV�DUH�GHGXFWLEOH�IURP�FRVWV��ZKHUHDV�SHUFHQWDJH�

GHSOHWLRQ�DOORZV�WKH�GHSOHWLRQ�H[SHQVHV�WR�EH�GHGXFWHG�IURP�WD[DEOH�LQFRPH��OHDGLQJ�WR�WKH�

SRVVLELOLW\�RI�JUHDWHU�GHGXFWLRQV��

(QHUJ\�0DUNHW�$QDO\VLV�

7KH�DERYH�GLVFXVVLRQ�KDV�WKXV�IDU�GHILQHG�DQG�DQDO\]HG�D�UDQJH�RI�HQHUJ\�VXE�VHFWRUV��

UDQJLQJ�IURP�JHRWKHUPDO�HOHFWULFLW\�WR�FRQYHQWLRQDO�FUXGH�RLO�SURGXFWLRQ��1H[W��WKH�GRPHVWLF�

PDUNHW�ZLOO�EH�H[DPLQHG�DV�D�ZKROH��UHJDUGLQJ�PDUNHW�FDSLWDOL]DWLRQV��HIILFLHQF\�PHDVXUHV��DQG�

FDSLWDO�LQIOX[��7R�VWDUW��DQ�H[FKDQJH�WUDGHG�IXQG�RU�(7)�LV�GHILQHG�DV�D�FROOHFWLRQ�RI�VHFXULWLHV��
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RIWHQ�WUDFNLQJ�DQ�XQGHUO\LQJ�LQGH[��,QYHVWRSHGLD�������� �����,Q�WKLV�FDVH��WZR�HQHUJ\�(7)V�ZLOO�EH�

VWXGLHG�WR�SURYLGH�LQIRUPDWLRQ�UHJDUGLQJ�FXUUHQW�PDUNHW�FRQGLWLRQV��7\SLFDO�HQHUJ\�(7)V�DUH�

FRPSRVHG�RI�FRQYHQWLRQDO�HQHUJ\�SURGXFWV��DV�RSSRVHG�WR�D�PL[WXUH�RI�DOWHUQDWLYH�DQG�

FRQYHQWLRQDO��)RU�H[DPSOH��WKH�9DQJXDUG�(QHUJ\�(7)��9'(��LV��������YHVWHG�LQ�RLO�DQG�JDV�

HQGHDYRUV�ZLWK�WKH�UHPDLQLQJ�������O\LQJ�LQ�FRDO�DQG�FRQVXPDEOH�IXHOV��9DQJXDUG�������� ����

&RPSDUH�WKLV�WR�WKH�L6KDUHV�*OREDO�&OHDQ�(QHUJ\�(7)��,&/1��ZLWK�JOREDO�DQG�VHFWRUDO�

GLYHUVLILFDWLRQ�LQFOXGLQJ�EXW�QRW�OLPLWHG�WR��VRODU��ZLQG��K\GUR�HOHFWULFLW\��DQG�JHRWKHUPDO�

�%ODFN5RFN�������� ����

7KH�9DQJXDUG�(QHUJ\�(7)�LV�FXUUHQWO\�WKH�VHFRQG�ODUJHVW�HQHUJ\�(7)�RQ�WKH�PDUNHW�ZLWK�

D�QHW�DVVHW�WRWDO�RI������ELOOLRQ�DV�RI�0DUFK�����������,W�KROGV�����GLIIHUHQW�VWRFNV��KRZHYHU�WKH�

WHQ�ODUJHVW�KROGLQJV�FRPSULVH�DSSUR[LPDWHO\�������RI�WKH�SRUWIROLR��7KLV�(7)�WUDFNV�WKH�0RUJDQ�

6WDQOH\�&DSLWDO�,QWHUQDWLRQDO��06&,��86�,QYHVWDEOH�0DUNHW�,QGH[��,0,��(QHUJ\�������LQGH[��

ZKLFK�LV�DQ�LQGH[�³GHVLJQHG�WR�FDSWXUH�WKH�ODUJH��PLG��DQG�VPDOO�FDS�VHJPHQWV�RI�WKH�86�HTXLW\�

XQLYHUVH´��06&,�������� �����0XFK�RI�WKH�UHSRUWHG�FKDUDFWHULVWLFV�DUH�FDOFXODWHG�DV�RI�0DUFK�����

�����DQG��XQIRUWXQDWHO\�IRU�LQYHVWRUV��WKHVH�QXPEHUV�DUH�OLNHO\�WR�EH�GUDVWLFDOO\�GLIIHUHQW�DW�WKH�

WLPH�RI�ZULWLQJ��$SULO�����������,Q�0DUFK�WKLV�(7)�UHDFKHG�D����ZHHN�ORZ�RI��������DQG�KDG�D�

��\HDU�DYHUDJH�DQQXDO�UHWXUQ�RI�������7KH�UHFHQW�JOXW�RI�RLO�VXSSO\�FUHDWHV�H[WUHPH�GLIILFXOWLHV�

IRU�WKLV�(7)�GXH�WR�LWV�ODFN�RI�GLYHUVLILFDWLRQ��WKLV�FDQ�EH�VHHQ�LQ�WKH�UHWXUQ�VLQFH�LQFHSWLRQ��$V�RI�

0DUFK�����������WKLV�(7)��ZKLFK�ZDV�FUHDWHG�LQ�6HSWHPEHU�RI�������SUHVHQWV�DQ�DYHUDJH�DQQXDO�

UHWXUQ�RI��������9DQJXDUG�� ����

$�IXQG�URXJKO\����\HDUV�ROG��WKH�L6KDUH�*OREDO�&OHDQ�(QHUJ\�(7)��,&/1��FRXUWHV\�RI�

%ODFNURFN��FRQWDLQV�QHW�DVVHWV�RI�DSSUR[LPDWHO\������PLOOLRQ�DV�RI�$SULO�����������7KLV�IXQG�
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KROGV����GLIIHUHQW�RUJDQL]DWLRQV�DQG�GHULYDWLYHV��ZLWK�WKH�ODUJHVW�KROGLQJ�EHLQJ�6RODUHGJH�

7HFKQRORJLHV�,QF���������ZHLJKW��ORFDWHG�LQ�WKH�86�DQG�RSHUDWLQJ�LQ�WKH�,7�VHFWRU��$V�SUHYLRXVO\�

VWDWHG��WKH�9DQJXDUG�(QHUJ\�(7)�LV�FRPSULVHG�RI��������RLO�DQG�JDV�LQYHVWPHQWV��&RPSDUH�WKLV�

WR�WKH�GLYHUVLILFDWLRQ�RI�,&/1�DV�RI�$SULO�����������%ODFN5RFN�� �����

,&/1�+ROGLQJV�$QDO\VLV�

7\SH� ��RI�)XQG��$SULO�����������

5HQHZDEOH�(OHFWULFLW\� �������

(OHFWULF�8WLOLWLHV� �������

6HPLFRQGXFWRU�(TXLSPHQW� �������

+HDY\�(OHFWULFDO�(TXLSPHQW� �������

6HPLFRQGXFWRUV� �������

(OHFWULFDO�&RPSRQHQWV�DQG�(TXLSPHQW� ������

2LO�DQG�*DV� ������

&DVK�DQG�RU�'HULYDWLYHV� ������

7DEOH����

7KLV�IXQG�LV�PXFK�VPDOOHU�WKDQ�9'(��HYHQ�WKRXJK�LW�LV�RQH�RI�WKH�ODUJHVW�DOWHUQDWLYH�HQHUJ\�(7)�

FXUUHQWO\�RQ�WKH�PDUNHW��6HHQ�DERYH��,&/1�SURYLGHV�PXFK�PRUH�GLYHUVLILFDWLRQ��KRZHYHU��WKLV�

GRHV�QRW�QHFHVVDULO\�UHVXOW�LQ�EHWWHU�SHUIRUPDQFH��

1RZ�WKDW�WZR�SURPLQHQW�IXQGV�KDYH�EHHQ�LGHQWLILHG�DQG�LQWURGXFHG��D�FURVV�FRPSDULVRQ�

FDQ�EH�FUHDWHG��7KLV�DQDO\VLV�ZLOO�IRFXV�SURPLQHQWO\�RQ�UDWLRV�DQG�GDWD�SURYLGHG�YLD�0RUQLQJVWDU��

IRXQG�LQ�WKH�IROORZLQJ�WDEOH��

9'(�DQG�,&/1�3HUIRUPDQFH�&RPSDULVRQ�

,QGXVWU\�0HDVXUH� 9'(��0DUFK�������������� ,&/1��$SULO��������������

3ULFH�(DUQLQJV� �����[� �����[�

3ULFH�%RRN� ����[� ����[�
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'LYLGHQG�<LHOG� ������ ������

%HWD� ����[� ����[�

3ULPDU\�([SRVXUH� (QHUJ\��a����� 8WLOLWLHV��a�����

7DEOH����

8QIRUWXQDWHO\�WKH�GDWD�SURYLGHG�WKURXJK�0RUQLQJVWDU�LV�QRW�HTXLYDOHQW�LQ�WLPH��ZLWK�9'(�EHLQJ�

XSGDWHG�0DUFK����DQG�,&/1�RQ�$SULO�����7KLV�LV�LPSRUWDQW�WR�NHHS�LQ�PLQG�WKURXJKRXW�WKH�

IROORZLQJ�DQDO\VLV��7KH�SULFH�HDUQLQJV��S�H��UDWLR��D�PHDVXUH�RI�SULFH�SHU�GROODU�RI�HDUQLQJV��LV�D�

FRPPRQ�PDUNHW�PHDVXUH�ZKHQ�DWWHPSWLQJ�WR�TXLFNO\�JDXJH�WKH�YDOXH�RI�DQ�HTXLW\��7R�PDNH�

DFFXUDWH�FRQFOXVLRQV�LW�LV�EHVW�IRU�PRVW�ILQDQFLDO�UDWLRV�WR�EH�FRPSDUHG�WR�FRPSHWLWRUV�DQG�RU�WKH�

LQGXVWU\�DYHUDJH��,Q�WKLV�FDVH��LQYHVWRUV�DUH�SD\LQJ�PRUH�SHU�GROODU�RI�HDUQLQJV�ZKHQ�LQYHVWLQJ�LQ�

9'(�RYHU�,&/1���

'LIIHULQJ�IURP�WKH�S�H�UDWLR��WKH�SULFH�ERRN�UDWLR��S�E��LV�D�PHDVXUH�RI�WKH�SULFH�SHU�GROODU�

RI�ERRN�YDOXH��ZKLFK�LV�FDOFXODWHG�DV�DVVHWV�PLQXV�OLDELOLWLHV��$�YDOXH�RI�����[�VLJQLILHV�WKDW�

LQGLYLGXDOV�DUH�SD\LQJ�������SHU�GROODU�RI�HTXLW\��SRWHQWLDOO\�LQGLFDWLQJ�WKH�XQGHUYDOXDWLRQ�RI�WKH�

IXQG�RU�KLJK�VWUHVV��ZKHUHDV�LQYHVWRUV�DUH�SD\LQJ�������SHU�GROODU�RI�HTXLW\�ZKHQ�LQYHVWLQJ�LQ�

,&/1��GHSLFWLQJ�WKH�IXQG�DV�PRUH�YDOXDEOH�WKDQ�WKH�DVVHWV�LW�KROGV��8QVXUSULVLQJO\��WKH�GLYLGHQG�

\LHOG�RI�9'(�LV�VLJQLILFDQWO\�JUHDWHU�WKDQ�,&/1��7KLV�FRLQFLGHV�ZLWK�WKH�JUHDWHU�PDUNHW�

FDSLWDOL]DWLRQ�SUHVHQW�LQ�WKH�9'(�IXQG�DV�ODUJHU��PRUH�PDWXUH�RUJDQL]DWLRQV�W\SLFDOO\�VXSSOHPHQW�

FRPSDQ\�JURZWK�ZLWK�D�GLYLGHQG�SD\RXW��%RWK�IXQGV�DUH�FRQVLGHUHG�HQHUJ\�EDVHG��KRZHYHU��

9'(�LV�FRQFHQWUDWHG�LQ�WKH�HQHUJ\�VHFWRU�ZKHUHDV�,&/1�IRFXVHV�RQ�XWLOLWLHV��7KLV�LV�GXH�WR�WKH�

SURPLQHQFH�RI�HOHFWULFLW\�JHQHUDWLRQ�LQ�WKH�UHQHZDEOH�VXE�VHFWRU��VXFK�DV�K\GURHOHFWULFLW\��VRODU�

HOHFWULFLW\��DQG�ZLQG�HOHFWULFLW\��(QHUJ\�VRXUFHV�VXFK�DV�RLO�DQG�QDWXUDO�JDV�DUH�XWLOL]HG�IRU�PXFK�

PRUH�WKDQ�HOHFWULFLW\�JHQHUDWLRQ��LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�JDVROLQH��SURSDQH�DQG�SODVWLFV���



(1(5*<�,1�7+(�81,7('�67$7(6��$1�,1'8675<�$1$/<6,6 ���

$Q�H[FHOOHQW�PHDVXUH�RI�FXUUHQW�VXE�VHFWRU�SHUIRUPDQFH�FDQ�EH�VHHQ�LQ�WKH�UHYHQXHV�WKHVH�

VXE�VHFWRUV�JHQHUDWH��5HYHQXH�LV�DQ�DSSURSULDWH�PHDVXUH�RI�GHPDQG��DV�KLJK�UHYHQXHV�W\SLFDOO\�

LOOXVWUDWH�JUHDWHU�GHPDQG��%HORZ��7DEOH���VXPPDUL]HV�WKH�YDULRXV�VXE�VHFWRU�UHYHQXHV�DQG�

SUHYLRXV�\HDU�FRQVXPSWLRQ� ����

(QHUJ\�5HYHQXHV�Z��3UHYLRXV�<HDU�&RQVXPSWLRQ�

)RVVLO�)XHO� �����5HYHQXH��P�� �����&RQVXPSWLRQ�

2LO�'ULOOLQJ�DQG�*DV�([WUDFWLRQ� ��������� ������

&RDO� �������� ������

� � �

5HQHZDEOH�(QHUJ\� � �

%LRPDVV� ����� ������

+\GURHOHFWULFLW\� �������� ������

:LQG�3RZHU� �������� ������

6RODU�3RZHU� ������� ������

*HRWKHUPDO�(OHFWULFLW\� ������� ������

1XFOHDU�(OHFWULF�3RZHU� �������� ������

7DEOH����

,W�LV�LPSRUWDQW�WR�QRWH�WKDW�7DEOH���FRPSDUHV������UHYHQXHV�WR������FRQVXPSWLRQ��WKLV�LV�EHFDXVH�

FRQVXPSWLRQ�GDWD�IRU������LV�UHDGLO\�DYDLODEOH��1XFOHDU�HOHFWULF�SRZHU�LV�QRW�FRQVLGHUHG�

UHQHZDEOH��EXW�LW�KDV�EHHQ�SODFHG�ZLWK�WKH�UHQHZDEOH�VXE�VHFWRU�IRU�VLPSOLFLW\��%LRPDVV�ZDV�WKH�

KLJKHVW�FRQVXPHG�UHQHZDEOH�HQHUJ\�UHVRXUFH�LQ�������\HW�LQGXVWU\�UHYHQXHV�ZHUH�WKH�VPDOOHVW�RI�

DOO�UHQHZDEOH�HQHUJ\�VRXUFHV��7KLV�LOOXVWUDWHV�WKH�LGHD�WKDW�ELRPDVV�KDV�WKH�ORZHVW�UHYHQXHV�SHU�

SHUFHQW�FRQVXPSWLRQ�RI�WKH�SUHVHQWHG�UHQHZDEOH�VRXUFHV��ZKHUHDV�VRODU�HQHUJ\�KDV�WKH�KLJKHVW��

ZLWK�URXJKO\���������PLOOLRQ�LQ�UHYHQXH�SHU����FRQVXPHG��%HKLQG�HDFK�HQHUJ\�VRXUFH�

VXEPDUNHW�OLHV�SXEOLF�VHQWLPHQW�DQG�WKLV�FDQ�HLWKHU�ERRVW�WKH�PDUNHW�RU�FROODSVH�LW���

6HQWLPHQW�$QDO\VLV�
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$OO�JUDSKLFV�DQG�FDOFXODWLRQV�LQ�WKH�IROORZLQJ�VHFWLRQ�ZHUH�FUHDWHG�LQ�5�SURJUDPPLQJ�

WKURXJK�WKH�XVH�RI�JJSORW��DQG�YDULRXV�7LG\�SDFNDJHV��$FFXUDWHO\�GHILQHG��³6HQWLPHQW�DQDO\VLV�

LV�WKH�PRVW�FRPPRQ�WH[W�FODVVLILFDWLRQ�WRRO�WKDW�DQDO\]HV�DQ�LQFRPLQJ�PHVVDJH�DQG�WHOOV�ZKHWKHU�

WKH�XQGHUO\LQJ�VHQWLPHQW�LV�SRVLWLYH��QHJDWLYH��RU�QHXWUDO´��*XSDW��������SDUDV���� �����7KLV�

VHQWLPHQW�DQDO\VLV�ZLOO�EH�GRQH�WKURXJK�D�7ZLWWHU�$SSOLFDWLRQ�3URJUDPPLQJ�,QWHUIDFH��$3,���

DOORZLQJ�DFFHVV�WR�ODUJH�TXDQWLWLHV�RI�GDWD�UHYROYLQJ�DURXQG�WKH�HQHUJ\�LQGXVWU\��)RU�H[DPSOH��

UHJDUGLQJ�WZHHWV�IRFXVHG�RQ�³�2LO�´�WLPH�RI�SXEOLFDWLRQ��VRXUFH�GHYLFH��UHWZHHW�FRXQW��ORFDWLRQ�RI�

SXEOLFDWLRQ��DQG�ODQJXDJH�FDQ�DOO�EH�GHWHUPLQHG��+RZHYHU��WKH�IRFXV�RI�WKLV�DQDO\VLV�ZLOO�EH�RQ�

WKH�WZHHWV�WKHPVHOYHV�DQG�KRZ�WKH�SODWIRUP�FXUUHQWO\�YLHZV�WKH�HQHUJ\�LQGXVWU\��7KLV�LV�GRQH�

WKURXJK�LGHQWLI\LQJ�NH\ZRUGV�IRXQG�LQ�WKH�ELQDU\�ELQJ�OH[LFRQ�VXFK�DV��DEQRUPDO��LVVXH��FOHDQ��

UHFRYHU\��DQG�VWUHVV��,W�LV�LPSRUWDQW�WR�UHFDOO�WKDW�QRW�DOO�NH\ZRUGV�FRQWDLQ�VLJQLILFDQW�YDOXH�IRU�

WKLV�DQDO\VLV���

7R�EHJLQ��DQ�DQDO\VLV�ZDV�GRQH�RI�³�(QHUJ\´�DQG�SURPLQHQW�NH\ZRUGV�ZHUH�LGHQWLILHG��

)RXQG�LQ�WKH�VXSSRUWLQJ�GRFXPHQWDWLRQ��WKH�FKDUW�³$QDO\VLV�RI�������7ZHHWV�&RQWDLQLQJ�

µ�(QHUJ\¶´��)LJXUH�����SUHVHQWV�WKH����PRVW�SURPLQHQW�ELQJ�OH[LFRQV�GLYLGHG�LQWR�WZR�HTXDO�

IDFWLRQV�RI�SRVLWLYH�DQG�QHJDWLYH��
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�
)LJXUH�����
�
6LJQLILFDQW�QHJDWLYH�VHQWLPHQWV�LQFOXGH��FULVLV��Q� �������EUHDNLQJ��Q� �������QHJDWLYH��Q� �������

FUXGH��Q� �������DQG�DQ[LHW\��Q� ������ZKHUH� �Q��UHSUHVHQWV�WKH�QXPEHU�RI�RFFXUUHQFHV��7KHVH�

OH[LFRQV�KDYH�LQGHSHQGHQW�UHDVRQV�IRU�EHLQJ�PRUH�FRPPRQ�WKDQ�RWKHUV��7DNH�³FULVLV�´�IRU�

H[DPSOH��FXUUHQWO\�WKH�8QLWHG�6WDWHV¶�DQG�PXFK�RI�WKH�ZRUOG�LV�H[SHULHQFLQJ�D�JOREDO�SDQGHPLF��

&29,'�����+RZHYHU��WKHUH�LV�DOVR�D�ORW�KDSSHQLQJ�LQ�WKH�RLO�PDUNHW�ULJKW�QRZ�WKDW�PLJKW�SURPSW�

WKH�VDPH�UHDFWLRQ���

6HHQ�LQ�WKH�SUHYLRXVO\�PHQWLRQHG�QHJDWLYH�VHQWLPHQW�OLVW��WKH�ZRUG�³FUXGH´�KDV�����

UHIHUHQFHV��:KHQ�D�VLPLODU�DQDO\VLV�LV�SHUIRUPHG�RQ�WKH�NH\�³�2LO´�WKH�UHVXOWV�DUH�SDUWLFXODUO\�

QHJDWLYH��WKLV�ZDV�H[SHFWHG�GXH�WR�UHFHQW�WXUPRLO�LQ�WKH�RLO�PDUNHWV��,PSDFWIXO�UHVXOWV�LQ�WKH�FKDUW�

³$QDO\VLV�RI�������7ZHHWV�&RQWDLQLQJ�µ�2LO¶´��)LJXUH�����LQFOXGH�WKH�IROORZLQJ�OH[LFRQV��

QHJDWLYH��Q� �������ORVVHV��Q� �������ULVN��Q� �������FULVLV��Q� �������GDPDJH��Q� �������FUDVK��Q� �

������KRUULEOH��Q� �������FROODSVH��Q� �������YRODWLOLW\��Q� �������DQG�JOXW��Q� �������
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�
)LJXUH�����
�
7KXV�LW�FDQ�EH�VHHQ�WKDW�D�SRUWLRQ�RI�WKH�³FULVLV´�NH\ZRUGV�IRXQG�LQ�WKH�³�(QHUJ\´�DQDO\VLV�DUH�

OLNHO\�UHODWHG�WR�WKH�RLO�PDUNHW��$GGLWLRQDOO\��WKH�OH[LFRQV�SURPLQHQW�LQ�WKLV�DQDO\VLV�DUH�UHOHYDQW�

DQG�LOOXVWUDWH�D�ZRUU\LQJ�SLFWXUH�RI�FXUUHQW�PDUNHW�FRQGLWLRQV��7KH�RLO�PDUNHW�LV�GHSHQGHQW�RQ�

PDQ\�YDULDEOHV��RQH�RI�WKRVH�EHLQJ�WKH�SHUIRUPDQFH�RI�WKH�PDUNHW�DV�D�ZKROH��

&RQFOXVLRQ�

)URP�H[SORULQJ�FRPPRQ�HQHUJ\�VRXUFHV�WR�DQ�LQGXVWU\�VHQWLPHQW�DQDO\VLV��WKH�JRDO�RI�

WKLV�SDSHU�LV�WR�JLYH�UHDGHUV�DQ�LQWURGXFWLRQ�WR�WKH�HQHUJ\�LQGXVWU\��9DULRXV�VRXUFHV�IRU�PRUH�

LQIRUPDWLRQ�LQFOXGH��WKH�'HSDUWPHQW�RI�(QHUJ\��WKH�,QWHUQDWLRQDO�(QHUJ\�$JHQF\��WKH�(QHUJ\�

,QIRUPDWLRQ�$GPLQLVWUDWLRQ��WKH�6RODU�(QHUJ\�,QGXVWU\�$VVRFLDWLRQ��DQG�WKH�$PHULFDQ�3HWUROHXP�

,QVWLWXWH��7KURXJK�WKLV�UHVHDUFK�LW�LV�DSSDUHQW�WKDW�ZLQG�DQG�VRODU�HQHUJ\�KDYH�H[FHOOHQW�SRWHQWLDO�

IRU�HOHFWULFLW\�JHQHUDWLRQ��RIWHQWLPHV�EHLQJ�FKHDSHU�WKDQ�FRQYHQWLRQDO�HQHUJ\�VRXUFHV��+RZHYHU��

IRVVLO�IXHO�SURGXFWLRQ�LV�OLNHO\�WR�LQFUHDVH�RYHU�WKH�QH[W�GHFDGH��HVSHFLDOO\�ZLWK�LQFUHDVLQJ�FRDO�

XVDJH�LQ�GHYHORSLQJ�FRXQWULHV���
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7KH�HQHUJ\�LQGXVWU\��SUHVHQWHG�DV�LW�LV�WRGD\��LV�KLJKO\�F\FOLFDO��7KURXJK�WKH�VHQWLPHQW�

DQDO\VLV�LW�FDQ�EH�VHHQ�WKDW�WKH�RLO�PDUNHW�LV�LQ�EDG�VKDSH��ZLWK�OH[LFRQV�VXFK�DV�³EDQNUXSW�´�

³FUDVK�´�DQG�³FULVLV�´�EHLQJ�SURPLQHQW��'XH�WR�WKH�RLO�JOXW��RUJDQL]DWLRQV�KDYH�EHJXQ�WR�FXW�

VXSSO\�LQ�DQ�DWWHPSW�WR�UDLVH�SULFHV�RQFH�PRUH��HQIRUFLQJ�WKH�F\FOLFDO�F\FOH��)LQGLQJ�D�VXLWDEOH�

DOWHUQDWLYH�WR�IRVVLO�IXHOV�ZLOO�WDNH�D�VLJQLILFDQW�DPRXQW�RI�WLPH��LI�LW�LV�HYHQ�SRVVLEOH��3URGXFWV�

VXFK�DV�RLO��IRXQG�LQ�VRDS��URRILQJ��DQG�HYHQ�\DUQ��DUH�OLNHO\�WR�UHPDLQ�D�YLWDO�FRPSRQHQW�RI�WKH�

LQGXVWU\�HYHQ�DV�UHQHZDEOHV�EHFRPH�SURPLQHQW��([DPLQLQJ�FXUUHQW�OHJLVODWXUH�LOOXVWUDWHV�VXSSRUW�

IRU�ERWK�UHQHZDEOHV�DQG�FRQYHQWLRQDO�HQHUJ\�VRXUFHV��+RZHYHU��VXEVLGL]LQJ�IRVVLO�IXHOV�WR�WKH�

H[WHQW�RI�URXJKO\�����ELOOLRQ�SHU�\HDU�GRHV�QRW�VXSSRUW�D�VKLIW�WR�VXVWDLQDEOH�HQHUJ\��7KHVH�

VXEVLGLHV�DUH�QRW�VXUSULVLQJ�JLYHQ�WKH������PLOOLRQ�VSHQW�RQ�OREE\LQJ�LQ�WKH�SUHYLRXV�\HDU��(YHQ�

ZLWK�WKHVH�OREE\LQJ�EXGJHWV��DV�UHQHZDEOH�HQHUJ\�EHFRPHV�PRUH�FRVW�HIIHFWLYH�HQHUJ\�

RUJDQL]DWLRQV�ZLOO�EHJLQ�VKLIWLQJ�WR�D�VXVWDLQDEOH�EXVLQHVV�PRGHO�� �

�

�

�

�

�

�

�

�

�

�
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5HIHUHQFHV�

��8�6��'HSDUWPHQW�RI�&RPPHUFH���Q�G��� �(QHUJ\�LQGXVWU\�VSRWOLJKW��WKH�HQHUJ\�LQGXVWU\�LQ�WKH��

8QLWHG�6WDWHV ���6HOHFWXVD��KWWSV���ZZZ�VHOHFWXVD�JRY�HQHUJ\�LQGXVWU\�XQLWHG�VWDWHV�

��8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������'HFHPEHU����� �1DWXUDO�JDV�H[SODLQHG���

KWWSV���ZZZ�HLD�JRY�HQHUJ\H[SODLQHG�QDWXUDO�JDV��

��8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������-DQXDU\������ �$QQXDO�HQHUJ\�RXWORRN������ZLWK��

SURMHFWLRQV�WR����� ���KWWSV���ZZZ�HLD�JRY�RXWORRNV�DHR�SGI�DHR�����SGI�

��%HOWUDPR��0���0DQQH��$���	�:H\DQW��-���������-XO\��� �$�QRUWK�DPHULFDQ�JDV�WUDGH�PRGHO��*70� ����

7KH�(QHUJ\�-RXUQDO� �����������������5HWULHYHG�0D\����������IURP�

ZZZ�MVWRU�RUJ�VWDEOH����������

��8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������$SULO����� �6KRUW�WHUP�HQHUJ\�RXWORRN ����

KWWSV���ZZZ�HLD�JRY�RXWORRNV�VWHR�UHSRUW�QDWJDV�SKS�

��$PHULFDQ�3HWUROHXP�,QVWLWXWH���Q�G��� �8QGHUVWDQGLQJ�QDWXUDO�JDV�PDUNHWV ���KWWSV���ZZZ�DSL�RUJ�

�a�PHGLD�)LOHV�2LO�DQG�1DWXUDO�*DV�1DWXUDO�*DV�SULPHU�8QGHUVWDQGLQJ�1DWXUDO�*DV�0DU

NHWV�3ULPHU�+LJK�SGI�

��0F.LQVH\�	�&RPSDQ\���������-XQH��� �1RUWK�DPHULFDQ�JDV�RXWORRN�WR����� ���KWWSV���ZZZ��

PFNLQVH\�FRP�LQGXVWULHV�RLO�DQG�JDV�RXU�LQVLJKWV�QRUWK�DPHULFDQ�JDV�RXWORRN�WR������

��8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������-DQXDU\������ �(,$�H[SHFWV�ORZHU�QDWXUDO�JDV��

SULFHV�LQ������DV�SURGXFWLRQ�RXWSDFHV�GHPDQG ���KWWSV���ZZZ�HLD�JRY�

�WRGD\LQHQHUJ\�GHWDLO�SKS"LG ������

��8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������0D\������ �2LO��FUXGH�DQG�SHWUROHXP�SURGXFWV��

H[SODLQHG ���KWWSV���ZZZ�HLD�JRY�HQHUJ\H[SODLQHG�RLO�DQG�SHWUROHXP�SURGXFWV��
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���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������$SULO������ �2LO��FUXGH�DQG�SHWUROHXP�SURGXFWV��

H[SODLQHG�_�RLO�LPSRUWV�DQG�H[SRUWV ���KWWSV���ZZZ�HLD�JRY�HQHUJ\H[SODLQHG��

RLO�DQG�SHWUROHXP�SURGXFWV�LPSRUWV�DQG�H[SRUWV�SKS�

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���Q�G��� �(QHUJ\�DQG�ILQDQFLDO�PDUNHWV��ZKDW�GULYHV��

FUXGH�RLO�SULFHV" ��KWWSV���ZZZ�HLD�JRY�ILQDQFH�PDUNHWV�FUXGHRLO�ILQDQFLDOBPDUNHWV�SKS�

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���Q�G��� �(QHUJ\�DQG�ILQDQFLDO�PDUNHWV��ZKDW�GULYHV��

FUXGH�RLO�SULFHV��GHPDQG�QRQ�2(&' ���KWWSV���ZZZ�HLD�JRY�ILQDQFH�PDUNHWV�

�FUXGHRLO�GHPDQG�QRQRHFG�SKS�

���2LO6FDPV���Q�G��� �2LO�EDVLQV�LQ�WKH�8�6� ��KWWS���ZZZ�RLOVFDPV�RUJ�XV�RLO�EDVLQV�LQYHVWLQJ�

���2LO6FDPV���Q�G��� �(YHU\GD\�SURGXFWV�WKDW�XVH�RLO ����

KWWS���ZZZ�RLOVFDPV�RUJ�HYHU\GD\�SURGXFWV�XVH�RLO�

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������-DQXDU\������ �$QQXDO�HQHUJ\�RXWORRN������ZLWK��

SURMHFWLRQV�WR����� ���KWWSV���ZZZ�HLD�JRY�RXWORRNV�DHR�SGI��

$(2�������)XOO���5HSRUW�SGI�

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������$SULO��� �6KRUW�WHUP�HQHUJ\�RXWORRN ����

KWWSV���ZZZ�HLD�JRY�RXWORRNV�VWHR�SGI�VWHRBIXOO�SGI�

���,QWHUQDWLRQDO�(QHUJ\�$VVRFLDWLRQ���������0DUFK������ �2LO����

KWWSV���ZZZ�LHD�RUJ�IXHOV�DQG�WHFKQRORJLHV�RLO�

���,QWHUQDWLRQDO�(QHUJ\�$VVRFLDWLRQ���������)HEUXDU\��� �2LO�PDUNHW�UHSRUW���IHEUXDU\����� ����

KWWSV���ZZZ�LHD�RUJ�UHSRUWV�RLO�PDUNHW�UHSRUW�IHEUXDU\������

���,QWHUQDWLRQDO�0DULWLPH�2UJDQL]DWLRQ���Q�G��� �6XOSKXU��������FXWWLQJ�VXOSKXU�R[LGH�HPLVVLRQV ����

KWWS���ZZZ�LPR�RUJ�HQ�0HGLD&HQWUH�+RW7RSLFV�3DJHV�6XOSKXU������DVS[�
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���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������$SULO��� �6KRUW�WHUP�HQHUJ\�RXWORRN ����

KWWSV���ZZZ�HLD�JRY�RXWORRNV�VWHR�SGI�VWHRBIXOO�SGI�

���:DJQHU��,���������-DQXDU\����� �5HODWLRQ�SULFH�RI�JDVROLQH�LQ�WKH�8QLWHG�6WDWHV���������� ����

6WDWLVWD��KWWSV���ZZZ�VWDWLVWD�FRP�VWDWLVWLFV��������UHWDLO�SULFH�RI�JDVROLQH��

LQ�WKH�XQLWHG�VWDWHV�VLQFH�������

���%ODV��-DYLHU���������$SULO������ �7KH�QH[W�FKDSWHU�RI�WKH�RLO�FULVLV��WKH�LQGXVWU\�VKXWV�GRZQ ����

%ORRPEHUJ��KWWSV���ZZZ�EORRPEHUJ�FRP�QHZV�DUWLFOHV������������WKH�QH[W�FKDSWHU�RI�

�WKH�RLO�FULVLV�WKH�LQGXVWU\�VKXWV�GRZQ�

���1RUWKDP��-DFNLH���������$SULO������ �'R]HQV�RI�RLO�WDQNHUV�ZDLW�RII�FDOLIRUQLD¶V�FRDVW�DV�WKH��

SDQGHPLF�GHQWV�GHPDQG ���135��KWWSV���ZZZ�QSU�RUJ�VHFWLRQV�FRURQDYLUXV�OLYH�XSGDWHV�

����������������������GR]HQV�RI�RLO�WDQNHUV�ZDLW�RII�FDOLIRUQLDV�FRDVW�DV�WKH�SDQGHPLF

�GHQWV�GHPDQG�

���+ROFRPE��$���������$SULO������ �:KDW�WKH�KHOO�LV�JRLQJ�RQ�LQ�WKH�RLO�PDUNHW"� �<RXWXEH��KWWSV����

ZZZ�\RXWXEH�FRP�ZDWFK"WLPHBFRQWLQXH ���	Y 7�U]�F�M;&Z	IHDWXUH HPEBWLWOH�

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������2FWREHU������ �&RDO�H[SODLQHG ����

KWWSV���ZZZ�HLD�JRY�HQHUJ\H[SODLQHG�FRDO��

���$IHZRUN��%��HW�DO���������$SULO������ �3RZHU�SODQW���HQHUJ\�HGXFDWLRQ ���(QHUJ\(GXFDWLRQ���

KWWSV���HQHUJ\HGXFDWLRQ�FD�HQF\FORSHGLD�3RZHUBSODQW�

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������$SULO��� �$SULO������PRQWKO\�HQHUJ\�UHYLHZ ����

KWWSV���ZZZ�HLD�JRY�WRWDOHQHUJ\�GDWD�PRQWKO\�SGI�PHU�SGI�

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������2FWREHU������ �1RUWK�FDUROLQD���VWDWH�SURILOH�DQG��

HQHUJ\�HVWLPDWHV ���KWWSV���ZZZ�HLD�JRY�VWDWH�DQDO\VLV�SKS"VLG 1&�
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���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������1RYHPEHU������ �&RDO�H[SODLQHG��ZKHUH�RXU��

FRDO�FRPHV�IURP ���KWWSV���ZZZ�HLD�JRY�HQHUJ\H[SODLQHG�

�FRDO�ZKHUH�RXU�FRDO�FRPHV�IURP�SKS�

���*DUVLGH��0���������0DUFK����� �/HDGLQJ�8�6��VWDWHV�LQ�FRDO�PLQLQJ�MREV���������� ���6WDWLVWD���

KWWSV���ZZZ�VWDWLVWD�FRP�VWDWLVWLFV��������OHDGLQJ�XV�VWDWHV�LQ�FRDO�PLQLQJ�MREV��

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������2FWREHU��� �$QQXDO�FRDO�UHSRUW����� ����

KWWSV���ZZZ�HLD�JRY�FRDO�DQQXDO�SGI�DFU�SGI�

���+HQU\�7���������0DUFK��� �&RDO�PLQLQJ�LQ�WKH�8�6� ��,%,6:RUOG���

KWWSV���P\�LELVZRUOG�FRP�SUR[\����QFOLYH�RUJ�XV�HQ�LQGXVWU\�������DERXW�

���1DWLRQDO�*HRJUDSKLF���������1RYHPEHU������ �%LRPDVV�HQHUJ\����

KWWSV���ZZZ�QDWLRQDOJHRJUDSKLF�RUJ�HQF\FORSHGLD�ELRPDVV�HQHUJ\��

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������-XQH������ �%LRPDVV�H[SODLQHG ����

KWWSV���ZZZ�HLD�JRY�HQHUJ\H[SODLQHG�ELRPDVV��

���%LRPDVV�(QHUJ\�5HVRXUFH�&HQWHU���������$XJXVW������ �%LRPDVV�HQHUJ\��HIILFLHQF\��VFDOH��DQG��

VXVWDLQDELOLW\���KWWSV���ZZZ�ELRPDVVFHQWHU�RUJ�SROLF\�VWDWHPHQWV�)6(�3ROLF\�SGI�

���1XFOHDU�,QIRUPDWLRQ�DQG�5HVRXUFH�6HUYLFH���Q�G��� �)DFWRLG������ELRPDVV�FRXOG�SURYLGH�����RI��

8�6��HQHUJ\�GHPDQG�E\����� ���KWWSV���ZZZ�QLUV�RUJ�DOWHUQDWLYHV�QXFOHDU�IDFWRLG���

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������$XJXVW������ �8�6��HQHUJ\�IDFWV�H[SODLQHG���

KWWSV���ZZZ�HLD�JRY�HQHUJ\H[SODLQHG�XV�HQHUJ\�IDFWV��

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������1RYHPEHU������ �%LRPDVV�DQG�ZDVWH�IXHOV�PDGH��

XS����RI�WRWDO�8�6��HOHFWULFLW\�JHQHUDWLRQ�LQ����� ���

KWWSV���ZZZ�HLD�JRY�WRGD\LQHQHUJ\�GHWDLO�SKS"LG ������
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���:KROH�%XLOGLQJ�'HVLJQ�*XLGH���������6HSWHPEHU������ �%LRPDVV�IRU�HOHFWULFLW\�JHQHUDWLRQ ����

KWWSV���ZZZ�ZEGJ�RUJ�UHVRXUFHV�ELRPDVV�HOHFWULFLW\�JHQHUDWLRQ�

���0RVHV��-���������$XJXVW����%LRPDVV�SRZHU ���,%,6:RUOG���

KWWSV���P\�LELVZRUOG�FRP�SUR[\����QFOLYH�RUJ�XV�HQ�LQGXVWU\�VSHFLDOL]HG�RG�����DERXW�

���1DWLRQDO�*HRJUDSKLF���������0D\������ �+\GURHOHFWULF�HQHUJ\ ����

KWWSV���ZZZ�QDWLRQDOJHRJUDSKLF�RUJ�HQF\FORSHGLD�K\GURHOHFWULF�HQHUJ\��

���8�6��'HSDUWPHQW�RI�WKH�,QWHULRU���Q�G��� �*UDQG�FRXOHH�GDP�VWDWLVWLFV�DQG�IDFWV ���%XUHDX�RI��

5HFODPDWLRQ��KWWSV���ZZZ�XVEU�JRY�SQ�JUDQGFRXOHH�SXEV�IDFWVKHHW�SGI�

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������0DUFK������ �+\GURSRZHU�H[SODLQHG��ZKHUH��

K\GURSRZHU�LV�JHQHUDWHG ���KWWSV���ZZZ�HLD�JRY�HQHUJ\H[SODLQHG�K\GURSRZHU�

�ZKHUH�K\GURSRZHU�LV�JHQHUDWHG�SKS�

���8�6��'HSDUWPHQW�RI�(QHUJ\���Q�G��� �+\GURSRZHU�UHVRXUFH�DVVHVVPHQW�DQG�FKDUDFWHUL]DWLRQ ����

KWWSV���ZZZ�HQHUJ\�JRY�HHUH�ZDWHU�K\GURSRZHU�UHVRXUFH��

DVVHVVPHQW�DQG�FKDUDFWHUL]DWLRQ�

���8�6��'HSDUWPHQW�RI�(QHUJ\���Q�G��� �8�6��K\GURSRZHU�PDUNHW�UHSRUW������XSGDWH��DSULO� ����

KWWSV���ZZZ�HQHUJ\�JRY�VLWHV�SURG�ILOHV���������I��������

�XSGDWHV�K\GURSRZHU�PDUNHW�UHSRUW�SGI�

���3DWHO��.���������6HSWHPEHU��� �+\GURHOHFWULF�SRZHU�LQ�WKH�8�6� ��,%,6:RUOG���

KWWSV���P\�LELVZRUOG�FRP�SUR[\����QFOLYH�RUJ�XV�HQ�LQGXVWU\������F�DERXW�

���2SHQ�(QHUJ\�,QIRUPDWLRQ���Q�G��� �:LQG�HQHUJ\���KWWSV���RSHQHL�RUJ�ZLNL�:LQGBHQHUJ\�

���8�6��'HSDUWPHQW�RI�(QHUJ\���Q�G��� �:,1'([FKDQJH���KWWSV���ZLQGH[FKDQJH�HQHUJ\�JRY��

���$PHULFDQ�:LQG�(QHUJ\�$VVRFLDWLRQ���������-DQXDU\������ �&RQVXPHU�GHPDQG�GULYHV�UHFRUG�\HDU��
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IRU�ZLQG�HQHUJ\�SXUFKDVHV ���KWWSV���ZZZ�DZHD�RUJ�UHVRXUFHV�QHZV������FRQVXPHU�

�GHPDQG�GULYHV�UHFRUG�\HDU�IRU�ZLQG�HQHUJ\�

���8�6��'HSDUWPHQW�RI�(QHUJ\���������0DUFK������ �:LQG�YLVLRQ ����

KWWSV���ZZZ�HQHUJ\�JRY�HHUH�ZLQG�ZLQG�YLVLRQ�

���3DWHO��.���������$SULO��� �:LQG�SRZHU�LQ�WKH�8�6� ��,%,6:RUOG���

KWWSV���P\�LELVZRUOG�FRP�SUR[\����QFOLYH�RUJ�XV�HQ�LQGXVWU\������G�DERXW�

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������'HFHPEHU����� �6RODU�H[SODLQHG ����

KWWSV���ZZZ�HLD�JRY�HQHUJ\H[SODLQHG�VRODU��

���6RODU�(QHUJ\�,QGXVWU\�$VVRFLDWLRQ���Q�G��� �6RODU�LQGXVWU\�UHVHDUFK�GDWD ����

KWWSV���ZZZ�VHLD�RUJ�VRODU�LQGXVWU\�UHVHDUFK�GDWD�

���3UDGKDQ��6���������$SULO��� �6RODU�SRZHU�LQ�WKH�8�6� ��,%,6:RUOG���

KWWSV���P\�LELVZRUOG�FRP�SUR[\����QFOLYH�RUJ�XV�HQ�LQGXVWU\������H�DERXW�

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������'HFHPEHU����� �*HRWKHUPDO�H[SODLQHG ����

KWWSV���ZZZ�HLD�JRY�HQHUJ\H[SODLQHG�JHRWKHUPDO��

���8�6��'HSDUWPHQW�RI�(QHUJ\���Q�G��� �*HRWKHUPDO�EDVLFV ����

KWWSV���ZZZ�HQHUJ\�JRY�HHUH�JHRWKHUPDO�JHRWKHUPDO�EDVLFV�

���8�6��'HSDUWPHQW�RI�(QHUJ\���������)HEUXDU\������ ���WKLQJV�WR�NQRZ�DERXW�JHRWKHUPDO�SRZHU ����

KWWSV���ZZZ�HQHUJ\�JRY�HHUH�DUWLFOHV���WKLQJV�NQRZ�DERXW�JHRWKHUPDO�SRZHU�

���8�6��'HSDUWPHQW�RI�(QHUJ\���������$SULO����� �((5(�VXFFHVV�VWRU\���'2(�DQG�FDOSLQH��

FRUSRUDWLRQ�WDS�JHRWKHUPDO�HQHUJ\�IURP�DEDQGRQHG�VWHDP�ZHOOV ���KWWSV���ZZZ�HQHUJ\�JRY�

�HHUH�VXFFHVV�VWRULHV�DUWLFOHV�HHUH�VXFFHVV�VWRU\�GRH�DQG�FDOSLQH�FRUSRUDWLRQ�WDS�JHRWKHU

PDO�HQHUJ\�
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���6DQGHUV�,9��6���������)HEUXDU\��� �*HRWKHUPDO�SODQW�HOHFWULFLW\�RSHUDWLRQ ���,%,6:RUOG���

KWWSV���P\�LELVZRUOG�FRP�SUR[\����QFOLYH�RUJ�XV�HQ�LQGXVWU\�VSHFLDOL]HG�RG�����DERXW�

���1XFOHDU�(QHUJ\�,QVWLWXWH���Q�G��� �:KDW�LV�QXFOHDU�HQHUJ\"��

KWWSV���ZZZ�QHL�RUJ�IXQGDPHQWDOV�ZKDW�LV�QXFOHDU�HQHUJ\�

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������'HFHPEHU������ �)UHTXHQWO\�DVNHG�TXHVWLRQV���

KRZ�PDQ\�QXFOHDU�SRZHU�SODQWV�DUH�LQ�WKH�8QLWHG�6WDWHV��DQG�ZKHUH�DUH�WKH\�ORFDWHG"�

KWWSV���ZZZ�HLD�JRY�WRROV�IDTV�IDT�SKS"LG ���	W ���

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������2FWREHU����� �)LYH�VWDWHV�KDYH�LPSOHPHQWHG��

SURJUDPV�WR�DVVLVW�QXFOHDU�SRZHU�SODQWV ���KWWSV���ZZZ�HLD�JRY�WRGD\LQHQHUJ\��

GHWDLO�SKS"LG ������

���8�6��'HSDUWPHQW�RI�(QHUJ\���������0DUFK��� �9RJWOH���KWWSV���ZZZ�HQHUJ\�JRY�OSR�YRJWOH�

���:RUOG�1XFOHDU�$VVRFLDWLRQ���������0DUFK��� �(FRQRPLFV�RI�QXFOHDU�SRZHU ���KWWSV���ZZZ�ZRUOG��

QXFOHDU�RUJ�LQIRUPDWLRQ�OLEUDU\�HFRQRPLF�DVSHFWV�HFRQRPLFV�RI�QXFOHDU�SRZHU�DVS[�

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������0DUFK������ �23(&�VKLIW�WR�PDLQWDLQ�PDUNHW��

VKDUH�ZLOO�FDXVH�JOREDO�LQYHQWRU\�LQFUHDVHV�DQG�ORZHU�SULFHV ���KWWSV���ZZZ�HLD�JRY��

WRGD\LQHQHUJ\�GHWDLO�SKS"LG ������

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������-DQXDU\������ �$QQXDO�HQHUJ\�RXWORRN������ZLWK��

SURMHFWLRQV�WR����� ���KWWSV���ZZZ�HLD�JRY�RXWORRNV�DHR�SGI��

$(2�������)XOO���5HSRUW�SGI�

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������$SULO������ �7KLV�ZHHN�LQ�SHWUROHXP ����

KWWSV���ZZZ�HLD�JRY�SHWUROHXP�ZHHNO\�FUXGH�SKS�

���'HORLWWH���Q�G��� ������UHQHZDEOH�HQHUJ\�LQGXVWU\�RXWORRN ���KWWSV���ZZZ��GHORLWWH�FRP�FRQWHQW�
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�GDP�'HORLWWH�XV�'RFXPHQWV�HQHUJ\�UHVRXUFHV�XV������UHQHZDEOH�

�HQHUJ\�LQGXVWU\�RXWORRN�SGI�

���8�6��'HSDUWPHQW�RI�(QHUJ\���Q�G��� �/HYHOL]HG�FRVW�RI�HQHUJ\��/&2(� ����

KWWSV���ZZZ�HQHUJ\�JRY�VLWHV�SURG�ILOHV���������I���/&2(�SGI�

���&OHDQ�(QHUJ\�$XWKRULW\���������0D\����� �:KDW�LV�D�PHJDZDWW�DQG�D�PHJDZDWW�KRXU"��

KWWSV���ZZZ�FOHDQHQHUJ\DXWKRULW\�FRP�VRODU�HQHUJ\�UHVRXUFHV�

�ZKDW�LV�D�PHJDZDWW�DQG�D�PHJDZDWW�KRXU�

���/D]DUG���������1RYHPEHU����� �/HYHOL]HG�FRVW�RI�HQHUJ\�DQG�OHYHOL]HG�FRVW�RI�VWRUDJH����� ����

KWWSV���ZZZ�OD]DUG�FRP�SHUVSHFWLYH�OFRH�����

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������$SULO����� �)UHTXHQWO\�DVNHG�TXHVWLRQ��ZKDW��

FRXQWULHV�DUH�WKH�WRS�SURGXFHUV�DQG�FRQVXPHUV�RI�RLO ���KWWSV���ZZZ�HLD�JRY�WRROV��

IDTV�IDT�SKS"LG ���	W ��

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������$SULO������ �8�6��HQHUJ\�IDFWV�H[SODLQHG��LPSRUWV��

DQG�H[SRUWV ���KWWSV���ZZZ�HLD�JRY�HQHUJ\H[SODLQHG�XV�HQHUJ\�IDFWV�

�LPSRUWV�DQG�H[SRUWV�SKS�

���(OVHYLHU�6FLHQFH���������� �(QHUJ\�HIILFLHQF\��FRQFHSWV�DQG�FDOFXODWLRQV� ��:RUOG&DW���

KWWSV���ZZZ�ZRUOGFDW�RUJ�WLWOH�HQHUJ\�HIILFLHQF\�FRQFHSWV�DQG��

FDOFXODWLRQV�RFOF������������YLHZSRUW�

���8�6��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ���������0DUFK����� �8�6��HQHUJ\�LQWHQVLW\�SURMHFWHG�WR��

FRQWLQXH�LWV�VWHDG\�GHFOLQH�WKURXJK����� ���KWWSV���ZZZ�HLD�JRY��

WRGD\LQHQHUJ\�GHWDLO�SKS"LG ������

���(QHUGDWD���Q�G��� �*OREDO�HQHUJ\�VWDWLVWLFDO�\HDUERRN����� ���KWWSV���\HDUERRN�HQHUGDWD�QHW��
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���1DWLRQDO�&RQIHUHQFH�RI�6WDWH�/HJLVODWXUHV���������0DUFK����� ������OHJLVODWLYH�HQHUJ\�WUHQGV���

KWWSV���ZZZ�QFVO�RUJ�UHVHDUFK�HQHUJ\������OHJLVODWLYH�HQHUJ\�WUHQGV�DVS[�

���1DWLRQDO�$VVRFLDWLRQ�RI�6WDWH�(QHUJ\�2IILFLDOV���Q�G��� ������8�6��HQHUJ\�DQG�HPSOR\PHQW�UHSRUW ����

86(QHUJ\-REV��KWWSV���VWDWLF��VTXDUHVSDFH�FRP�VWDWLF��D��FI��HF�HE�F�FG���F���

�W��H��E�F���H����DEEG��DE����������������86((5�����������SGI�

���2SHQ6HFUHWV���������$SULO������ �,QGXVWULHV ����

KWWSV���ZZZ�RSHQVHFUHWV�RUJ�IHGHUDO�OREE\LQJ�LQGXVWULHV�

���(QYLURQPHQWDO�DQG�(QHUJ\�6WXG\�,QVWLWXWH���������-XO\������ �)DFW�VKHHW��IRVVLO�IXHO�VXEVLGLHV��D��

FORVHU�ORRN�DW�WD[�EUHDNV�DQG�VRFLHWDO�FRVWV ���KWWSV���ZZZ�HHVL�RUJ�SDSHUV�YLHZ��

IDFW�VKHHW�IRVVLO�IXHO�VXEVLGLHV�D�FORVHU�ORRN�DW�WD[�EUHDNV�DQG�VRFLHWDO�FRVWV�

���,QYHVWRSHGLD���������0DUFK������ �([FKDQJH�WUDGHG�IXQG���(7) ����

KWWSV���ZZZ�LQYHVWRSHGLD�FRP�WHUPV�H�HWI�DVS�

���9DQJXDUG���������0DUFK������ �9DQJXDUG�HQHUJ\�HWI��9'(� ����

KWWSV���LQYHVWRU�YDQJXDUG�FRP�HWI�SURILOH�RYHUYLHZ�YGH�

���%ODFNURFN���������$SULO������ �L6KDUHV�JOREDO�FOHDQ�HQHUJ\�HWI ���L6KDUHV���

KWWSV���ZZZ�LVKDUHV�FRP�XV�SURGXFWV��������LVKDUHV�JOREDO�FOHDQ�HQHUJ\�HWI�

���06&,���������0DUFK�������06&,�86�,0,�(QHUJ\�������,QGH[��86'� ����

KWWSV���ZZZ�PVFL�FRP�GRFXPHQWV���������D�I�G����DE���EI�E��E��ID��ID�EG���

���0RUQLQJ6WDU���������0DUFK������ �9DQJXDUG�HQHUJ\�HWI ����

KWWSV���ZZZ�PRUQLQJVWDU�FRP�HWIV�DUF[�YGH�TXRWH�

���0RUQLQJ6WDU���Q�G��� �L6KDUHV�JOREDO�FOHDQ�HQHUJ\�HWI��,&/1� ����

KWWSV���ZZZ�PRUQLQJVWDU�FRP�HWIV�[QDV�LFOQ�TXRWH�
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���*XSWD��6���������-DQXDU\����� �6HQWLPHQW�DQDO\VLV��FRQFHSW��DQDO\VLV��DQG�DSSOLFDWLRQV ����

7RZDUGGDWDVFLHQFH��KWWSV���WRZDUGVGDWDVFLHQFH�FRP�VHQWLPHQW�DQDO\VLV�FRQFHSW�

�DQDO\VLV�DQG�DSSOLFDWLRQV��F��G�I��F���




