
)RXQGHU��/XQD�6FLHQFH�DQG�1XWULWLRQ��//&�
7UXPEXOO��&7

&R�)RXQGHU��*XDUGLDQ�3HW�)RRG�&RPSDQ\
1HHGKDP��0$�

&DQLQH� GLODWHG� FDUGLRP\RSDWK\� �'&0�� KDV� EHHQ� D� KRW�

SUHVV�DQG�DPRQJ�SHW�RZQHUV��$OWKRXJK�WKHUH�PD\�EH�D�SR�

�

WKH�PHDQWLPH��ZH�QHHG� WR�XQGHUVWDQG�KRZ� WKH�JUDLQ�IUHH�

�
FOH�WLWOHG��³
RU�JUDLQ�IUHH�DQG�H[RWLF�LQJUHGLHQWV�´�6KH�VWDWHG��³WKDW�FDUGL�
RORJLVWV� KDG� QRWLFHG� KLJKHU� UDWHV� RI� '&0� LQ� *ROGHQ�
5HWULHYHUV�DQG�VRPH�DW\SLFDO�GRJ�EUHHGV�´�$GGLWLRQDOO\��VKH�
IXUWKHUV� ZULWHV�� ³WKH� GRJV� ZHUH� FRQVXPLQJ� ERXWLTXH� RU�
JUDLQ�IUHH�GLHWV��DQG�GLHWV�ZLWK�H[RWLF�LQJUHGLHQWV�±�NDQJD�
URR��OHQWLOV��GXFN��SHD��IDYD�EHDQ��EXIIDOR��WDSLRFD��VDOPRQ��
ODPE�� EDUOH\�� ELVRQ�� YHQLVRQ� DQG� FKLFNSHDV�� (YHQ� VRPH�
YHJDQ�GLHWV�KDYH�EHHQ�DVVRFLDWHG��,W�KDV�HYHQ�EHHQ�VHHQ�LQ�
GRJV�HDWLQJ� UDZ�RU�KRPH�SUHSDUHG�GLHWV�´�$OWKRXJK� WKHVH�

�

�
QRXQFHG�WKH\�ZHUH� �
WZHHQ�GLHW�DQG�FDVHV�RI�FDQLQH�KHDUW�GLVHDVH �

SURIHVVLRQDOV�DERXW�UHSRUWV�RI�'&0�LQ�GRJV�HDWLQJ�FHUWDLQ�
SHW� IRRGV�FRQWDLQLQJ�SHDV�� OHQWLOV��RWKHU� OHJXPH�VHHGV��RU�

SRWDWRHV�DV�PDLQ�LQJUHGLHQWV��$W�WKH�WLPH��WKH�RQO\�UHSRUWHG�
LQIRUPDWLRQ� ZDV� �� DW\SLFDO� '&0� FDVHV� �WKUHH� *ROGHQ�

�

�SXEOLVKHG�D�

DVVRFLDWHG� GLODWHG� FDUGLRP\RSDWK\� LQ� GRJV�� ZKDW� GR� ZH�

DZDUHQHVV� EDVHG� RQ� D� QRQ�SXEOLVKHG� DQG� QRQ�SHHU� UH�

SRVVLEOH�GLHW�DVVRFLDWHG�'&0�LQ�GRJV�H[DPLQHG�LQ�WKH�SDVW�
�

�

HDWLQJ� SHW� IRRGV� FRQWDLQLQJ� SHDV�� OHQWLOV�� RWKHU� OHJXPH�
VHHGV��RU�SRWDWRHV�DV�PDLQ�LQJUHGLHQWV�KDV�UDLVHG�FRQFHUQV�
DPRQJ�WKH�SHW�RZQLQJ�SXEOLF��$GGLWLRQDOO\��WKH�DUWLFOH�UHLWHU�

DUWLFOH�PDGH�VZHHSLQJ�FODLPV�DQG�FRQFOXVLRQV�DERXW�³JRRG´�

SXEOLVKHG�E\�.DSODQ�HW�DO�

�

FDUGLRP\RSDWK\�ZHUH�IHG�GLHWV�WKDW�ZHUH�HLWKHU�JUDLQ�IUHH��
OHJXPH�ULFK��RU�D�FRPELQDWLRQ�RI�WKHVH�IDFWRUV�

)URP�WKH�GDWD�FROOHFWHG�ZH�FDQ�FOHDUO\�VHH�WKDW�$FDQD�UHS�

�

WKH�QHHG� IRU�
FRQWUROOHG�� SURVSHFWLYH� VWXGLHV� RI� ODUJHU� VDPSOH� VL]H� DUH�

WKLV� PDQXVFULSW� UHSUHVHQW� D� FDXVH�DQG�HIIHFW� UHODWLRQVKLS�

JUDLQ�IUHH�IRRG�YDULHWLHV�LQ�JHQHUDO��:LWKRXW�VXFK�VWXGLHV�ZH�
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LQYROYHG�ZLWK�WKH�SDWKRJHQHVLV�RI�WKLV�FRQGLWLRQ�´�%DVHG�RQ�

�
VXPLQJ�WKH�IRRGV�ZHUH�FRQVXPLQJ�³H[RWLF´�SURWHLQV��

��7KH�

FDVHV��LQFOXGLQJ�EUHHG��DJH��VH[��IRRGV�FRQVXPHG��GLDJQR�

'&0�UHSRUWV�VXEPLWWHG� WR� WKH�DJHQF\��8QIRUWXQDWHO\�� WKH\�

FDVHV�UHSRUWHG�WR�)'$��VXE�

�

DQG�FDQ�EH�IRXQG�LQ�ODUJH�SHW�VSHFLDOW\��JURFHU\�DQG�PDVV�

PLVQRPHU�

WKH�DFWXDO�
LQGXVWU\�JLDQWV�DFWXDOO\� KDG�PXOWLSOH�EUDQGV� LQ� WKH� UHSRUW��
)RU�H[DPSOH��0DUV�3HWFDUH�KDG�QXPHURXV�FDVHV�UHSRUWHG�

�

GLHWV�DQG�FDQLQH�GLODWHG�FDUGLRP\RSDWK\
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&DQLQ��:KLOH�1HVWOp�3XULQD�KDG�FDVHV�UHSRUWHG�XQGHU�WKHLU�

FRPSDQ\�DOVR�KDG�FDVH�UHSRUWHG�XQGHU�WKHLU�EUDQGV�5DFKDHO�

3HW� )RRGV�� WKDW� SURGXFH� 7DVWH� RI� WKH� :LOG�� 'LDPRQG�
3URIHVVLRQDO�3OXV��'LDPRQG�1DWXUDOV�DQG�FR�PDQXIDFWXUH�

�+HDOWK�
)RU�SURWHLQV��WKH�)'$�QRWHG�³WKDW�DQLPDO�SURWHLQ�VRXUFHV�

LQ� WKH� UHSRUWHG� GLHWV� YDULHG� ZLGHO\�� DQG�PDQ\� GLHWV� FRQ�
WDLQHG�PRUH� WKDQ�RQH�SURWHLQ� VRXUFH��7KH�PRVW� FRPPRQ�

KRZHYHU��VRPH�GLHWV�FRQWDLQ�DW\SLFDO�SURWHLQ�VRXUFHV�VXFK�
DV�NDQJDURR��ELVRQ�RU�GXFN��1R�RQH�DQLPDO�SURWHLQ�VRXUFH�
ZDV�SUHGRPLQDQW �

�

�

DQG� D� QHJOLJLEOH� DPRXQW� DUH� ZHW� �FDQQHG��� UDZ�� KRPH�

�

�
RJQL]HG� WKDW� SDVW� SXEOLFDWLRQV� DQG� UHVHDUFK� VXJJHVW� WKDW�

�

LQIRUPDWLRQ�WR�EHWWHU�XQGHUVWDQG�LI��DQG�KRZ��WDXULQH�PHWDE�

WKHVH� UHSRUWV� RI� FDQLQH� GLODWHG� FDUGLRP\RSDWK\��$OVR�� WKH�
)'$�KDG�WHVWHG�PXOWLSOH�SURGXFWV�IRU�PLQHUDOV�DQG�PHWDOV�
�FDOFLXP�� PDJQHVLXP�� SKRVSKRUXV�� LURQ�� FREDOW�� FRSSHU��
]LQF��VHOHQLXP�� LRGLQH��DQG�DPLQR�DFLGV� LQFOXGLQJ� WDXULQH��
F\VWHLQH��DQG�PHWKLRQLQH��7KDW�SURGXFW� WHVWLQJ�GLG�QRW� UH�

�
FHQW�SURWHLQ��IDW��WRWDO�WDXULQH��WRWDO�F\VWLQH��WRWDO�PHWKLRQLQH��
WRWDO�PHWKLRQLQH�F\VWLQH��DQG�UHVLVWDQW�VWDUFK�FRQWHQW�RQ�D�
GU\�PDWWHU�EDVLV�ZHUH�VLPLODU�IRU�ERWK�JUDLQ�IUHH�ODEHOHG�DQG�
JUDLQ�FRQWDLQLQJ�SURGXFWV��7KXV��WKH�)'$�KDV�QRW�IRXQG�DQ\�

�

LQ�DOO�EUHHGV�
�

ZLWK�KHDUW�FKDQJHV�FKDUDFWHULVWLF�RI�'&0�RQ�FDUGLDF�XOWUD�

�

�

IRRG�DOOHUJHQ� WKDW�ZDV�PDQLIHVWHG�DV� GHUPDWLWLV�� RWLWLV�� RU�

�

VROXWLRQ�� 6HFRQG�� WKHUH� FRXOG� EH� RWKHU� XQGHUO\LQJ� IDFWRUV�

ZKHQ�JDVWURLQWHVWLQDO�GLVHDVH�H[LVWV�WKHUH�LV�DQ�LQFUHDVHG�

FHUWDLQ�GLHWV�DQG�FDQLQH�GLODWHG�FDUGLRP\RSDWK\

FHUWDLQ�GLHWV�DQG�FDQLQH�GLODWHG�FDUGLRP\RSDWK\
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EH�VHOI�GLDJQRVLQJ�JDVWURLQWHVWLQDO�LVVXHV�E\�VZLWFKLQJ�WKHP�

�
ULQH�LV�QRW�QHFHVVDULO\�WKH�URRW�FDXVH�

'&0�� &RQWUDU\� WR� KRZ� WKH� SRSXODU� SUHVV� PD\� VSLQ� WKH�
JUDSKV��

VHH�WKHUH�LV�JUDLQ�IRRGV�EHLQJ�IHG�WR�GRJV�ZLWK�'&0��7KXV��

PLVV�FDVHV�RI�GRJV�FRQVXPLQJ�JUDLQ�EDVHG�IRRGV�PDGH�E\�

�
EHHW�SXOS�GHFUHDVHV�WDXULQH�VWDWXV��GXH�WR�

LQFUHDVHG�H[FUHWLRQ�RI�ELOH�DFLGV�FRQWDLQLQJ�WDXULQH��DQG�GH�
FUHDVHV�SURWHLQ�GLJHVWLELOLW\��WDXULQH�SUHFXUVRUV��LQ�GRJV��)RU�
WKRVH�RI�\RX�QRW�IDPLOLDU�ZLWK�EHHW�SXOS��LW�LV�D�JRRG�VRXUFH�

IUHH� �WKH�*�� LV� WUXO\� WKH� LVVXH�� HVSHFLDOO\� ZKHQ� WKH� LVVXH�
GRHV� QRW� H[LVW� LQ� WKH� RWKHU� IRRG� IRUPV� �ZHW�� UDZ�� KRPH�

�

IRRGV�RQO\�EHLQJ�VROG�DV�³WKHUDSHXWLF´�IRRGV�RU�DV�VXSHU�SUH�
PLXP� IRRGV� LQ� QHLJKERUKRRG� SHW� VWRUHV��0RVW� WRS� VHOOLQJ�

)'$�OHDUQHG�WKDW�FHUWDLQ�SHW�IRRGV�
�

SDUWLFXODU��WKH�LQJUHGLHQWV�ZHUH�ZKHDW�JOXWHQ�DQG�ULFH�SUR�
WHLQ�FRQFHQWUDWH�WDLQWHG�ZLWK�PHODPLQH��
6LQFH�ERWK�LQJUHGLHQWV�ZHUH�JUDLQ�EDVHG�WKLV�OHG�WR�FHU�

FRUQ��ZKHDW�RU�VR\�DQG�JUDLQ�IUHH��$V�D� UHVXOW�� IRRGV� WKDW�

JUDLQ�IUHH� RU� QRQ�&KLQHVH� VRXUFHG� LQJUHGLHQWV� EHJDQ� WR�

FRQVXPHUV�DZDUH�RI�KRZ�SHW�IRRG�LV�PDGH��ZKHUH�WKH�SURG�

SUHPLXP� DQG� JURFHU\� SHW� IRRGV� FRQWDLQHG� PDQ\� RI� WKH�

�

�

DW�WKH�GHWULPHQW�RI�WKH�ODUJHU�FRPSDQLHV��6KRUWO\�WKHUHDIWHU��

1XWULWLRQ��FDXJKW�XS�WR�WKH�WUHQG�VHWWHUV��DQG�WKHQ�\RX�KDG�

WKDW�JUDLQ�IUHH�IRRGV�DUH�QR�EHWWHU�WKDQ�JUDLQ�IRRGV��EDVHG�

³ ´��

�ERWK�QXWULWLRQDOO\�DQG�IURP�D�IRRG�VFLHQFH�VWDQGSRLQW��DQG�

�

DV�D�PRUH�SUHPLXP�SURGXFW�WRGD\��:KDW�GRHV�WKLV�PHDQ�IRU�
�
�

9HWHULQDULDQV� QHHG� WR� UHFRJQL]H� WKDW� FRQVXPHUV� PD\� EH�
�

VW\OH�FKRLFHV�ZLWKRXW�GHWULPHQW�WR�WKH�SHW��L�H��RUJDQLF��JUDLQ�
IUHH��JOXWHQ�IUHH��QR�EHHI��HWF����

�

FRPPHQWDU\��LV�LW�EDVHG�RQ�ZKDW�\RX�ZHUH�WDXJKW�LQ�VFKRRO��
WKH�IRRG�\RX�FDUU\�LQ�\RXU�FOLQLF�RU�WKH�FOLQLFDO�VWXGLHV�\RX�

�

KWWSV���VHF�UHSRUW�
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+RZ�VR"

�
SOH�DXWKRULQJ�WKH�VWXG\�RU�DUWLFOH��:LWK�WKDW�EHLQJ�VDLG��GRHV�

�
LQJ�WKH�DUWLFOH"�)RU�H[DPSOH��WKH�DXWKRUV�RI�³'LHW�DVVRFLDWHG�
GLODWHG�FDUGLRP\RSDWK\�LQ�GRJV��ZKDW�GR�ZH�NQRZ"´

�

�
�

IRRG�FRPSDQ\�VSRQVRUHG�DQG�FRQWLQXRXVO\�IXQGHG�WKH�XQL�
�

&OLQLFDO�

9HWHULQDU\�0HGLFLQH�

HWKLFV"�

�

�
�

IRRG�LI�WKH\�DUH�RQ�D�JUDLQ�IUHH�IRRG�EHFDXVH�LW�FDXVHV�KHDUW�
�

SRUW�WKH�FKDQJH��1RU�ZRXOG�WKHUH�EH�D�UHDVRQ�WR�FKDQJH�D�

OLIHVW\OH�FKRLFH�
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