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*OREDO�SURJUHVV�LQ�UHGXFLQJ�KXQJHU�KDYH�EHLQJ�
UHPDUNDEOH�� $ERXW� ��� SHUFHQW� RI� FRXQWULHV�
PRQLWRUHG� E\� )RRG� DQG� $JULFXOWXUH� 2UJDQLVD�
WLRQ� �)$2��KDYH�DFKLHYHG� WKH�0LOOHQQLXP�'H�
YHORSPHQW�*RDO� �0'*�� RQ� KDOYLQJ� IRRG� LQVH�
FXULW\� �XQGHUQRXULVKPHQW��� 1RQHWKHOHVV�� WKLV�
JOREDO� SURJUHVV� KDYH� EHHQ� XQHYHQ�� ZLWK� YHU\�
VORZ� SURJUHVV� LQ� VXE-6DKDUDQ� $IULFD� �66$��
�)$2�� �������7KHUHIRUH�� IRRG� VHFXULW\� VWLOO� UH�
PDLQ� RQH� RI� WKH� PDMRU� GHYHORSPHQWDO� LVVXHV�
ZRUOGZLGH��7KH�6XVWDLQDEOH�'HYHORSPHQW�*RDO�
�6'*V�� WZR� DLP�DW� HQGLQJ�KXQJHU� DQG� DFKLHY�

LQJ� IRRG� VHFXULW\�E\�������)URP�)$2� ��������
DFKLHYLQJ�D�VXVWDLQDEOH�]HUR�KXQJHU�UHTXLUHV�DQ�
DGGLWLRQDO� 86����� ELOOLRQ� SHU� \HDU�� DOWKRXJK�
WKH� UHSRUW� ZDV� RSWLPLVWLF� WKDW� WKLV� LV� D� VPDOO�
SULFH�WR�SD\�WR�DFKLHYH�VXFK�D�YLWDO�JRDO�� 
 
*KDQD� KDV� EHHQ� IDLUO\� VWDEOH� LQ� WHUPV� RI� IRRG�
VHFXULW\� RQ� QDWLRQDO� EDVLV�� DOWKRXJK� WKHUH� DUH�
UHJLRQDO� GLIIHUHQFHV�ZKHUH�SRFNHWV� RI� IRRG� LQ�
VHFXULW\�VLWXDWLRQV�KDYH�EHHQ�UHFRUGHG�HVSHFLDO�
O\� LQ� WKH� WKUHH� QRUWKHUQ� UHJLRQV�� :RUOG� )RRG�
3URJUDP� �:)3�� ������ LQGLFDWHG� WKDW� ��� RI�
*KDQD¶V� SRSXODWLRQ� LV� IRRG� LQVHFXUH� DQG� DQ� 
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KWWS���G[�GRL�RUJ���������MXVW�Y��L��� 

.H\ZRUGV��.H\�ZRUGV��)RRG�H[SHQGLWXUH��LQFRPH��TXDQWLOH�UHJUHVVLRQ��9ROWD�UHJLRQ 

$%675$&7 
7KLV�VWXG\�H[DPLQHG�WKH�HIIHFW�RI�GLVDJJUHJDWHG�LQFRPH�DQG�RWKHU�VRFLRHFRQRPLF�IDFWRUV�RQ�SHU�
FDSLWD�IRRG�FRQVXPSWLRQ�H[SHQGLWXUH�RI�KRXVHKROGV�LQ�WKH�9ROWD�UHJLRQ�RI�*KDQD��7KLV�LQYROYHG�
D� WRWDO� RI� ������ KRXVHKROGV� REWDLQHG� IURP� WKH�*KDQD�/LYLQJ� 6WDQGDUG� 6XUYH\� URXQG� VL[� GDWD�
�*/66�� GDWD��� $� TXDQWLOH� UHJUHVVLRQ� DQG�2UGLQDU\� /HDVW� 6TXDUH� UHJUHVVLRQ�ZHUH� ILWWHG� WR� WKH�
GDWD��7KH�UHVXOWV�VKRZHG�WKDW��LQFRPH�IURP�DJULFXOWXUDO�DFWLYLWLHV��QRQ-IDUP�DFWLYLWLHV��UHPLWWDQF�
HV� DQG�ZDJH� DFWLYLWLHV� KDG� SRVLWLYH� DQG� VLJQLILFDQW� HIIHFW� RQ� SHU� FDSLWD� IRRG� FRQVXPSWLRQ� H[�
SHQGLWXUH� RI� WKH� VHOHFWHG� KRXVHKROGV�� 7KH� VWXG\� FRQFOXGHG� WKDW� DOWKRXJK� LQFRPH� IURP� DOO�
VRXUFHV� OHG� WR�DQ� LQFUHDVH� LQ� IRRG�FRQVXPSWLRQ�H[SHQGLWXUH��D� ODUJHU� VKDUH�RI�DJULFXOWXUDO� LQ�
FRPH�LV�XVHG�IRU�KRXVHKROGV¶�IRRG�FRQVXPSWLRQ�SXUSRVHV��7R�UHGXFH�KRXVHKROGV¶�YXOQHUDELOLW\�WR�
IRRG� LQVHFXULW\�� SULFH� LQFHQWLYHV� WR� LQFUHDVH� WKH� UHDO� LQFRPH� IURP� DJULFXOWXUH� LQ� SDUWLFXODU�
VKRXOG� EH� SURPRWHG�� $OVR�� GLHWDU\� HGXFDWLRQ� VKRXOG� EH� HQFRXUDJHG� DPRQJ� KRXVHKROGV� LQ� WKH�
UHJLRQ�� 



-RXUQDO�RI�6FLHQFH�DQG�7HFKQRORJ\����.1867��$XJXVW����� 

 

 

 �2/6�� WR� LQYHVWLJDWH� IRRG� FRQVXPSWLRQ� H[�
SHQGLWXUH� LQ� *KDQD�� +RZHYHU�� KRXVHKROGV¶�
IRRG�FRQVXPSWLRQ�PD\�EH�KHDY\�DW�WKH�WDLOV�� 
 
7KHUHIRUH�� LGHQWLI\LQJ� WKH� GULYHUV� RI� IRRG� H[�
SHQGLWXUH�XVLQJ�WKHVH�PHWKRGV�PD\�QRW�SURYLGH�
PRUH� UHOLDEOH� ILQGLQJV� IRU� SROLF\�PDNHUV�� 7KLV�
VWXG\�DGGUHVVHG�WKHVH�LVVXHV�XVLQJ�GLVDJJUHJDW�
HG� LQFRPH� IURP� IRXU� GLIIHUHQW� SRUWIROLRV� DQG�
HVWLPDWLQJ�D�TXDQWLOH�UHJUHVVLRQ��7KH�2/6�HVWL�
PDWHV� DUH� DOVR� UHSRUWHG� IRU� PRUH� FRPSUHKHQ�
VLYH� XQGHUVWDQGLQJ� RI� WKH� GULYHUV� RI� IRRG� FRQ�
VXPSWLRQ� DQG� FRPSDULVRQ� RI� ILQGLQJV�� )LQDOO\��
WKH�VHDUFK�FDSDFLW\�RI�WKH�UHVHDUFKHUV�IRXQG�QR�
HPSLULFDO�ZRUN�WR�H[DPLQH�WKH�HIIHFW�RI�LQFRPH�
RQ� IRRG� FRQVXPSWLRQ� H[SHQGLWXUH� RI� KRXVH�
KROGV� LQ� WKH�9ROWD� UHJLRQ�RI�*KDQD��7KHUHIRUH��
WKLV� VWXG\� ZRXOG� EH� SURYLGLQJ� PRUH� UHOHYDQW�
LQIRUPDWLRQ� RQ� IRRG� FRQVXPSWLRQ� H[SHQGLWXUH�
LQ� WKH� UHJLRQ�� 7KH� ILQGLQJV� DQG� UHFRPPHQGD�
WLRQV� RI� WKLV� VWXG\� ZRXOG� KHOS� SROLF\� PDNHUV�
LQWHUHVWHG� LQ� LPSURYLQJ� IRRG� FRQVXPSWLRQ� DQG�
ZHOIDUH� RI� KRXVHKROGV� LQ� WKH� UHJLRQ� WR� PDNH�
LQIRUPHG� GHFLVLRQV� EDVHG� RQ� SULRULWLVDWLRQ� RI�
LQFRPH�VRXUFHV�WR�DWWDLQ�WKLV�REMHFWLYH�� 
 
7KH� WKHRUHWLFDO� IRXQGDWLRQ� RI� WKLV� VWXG\� LV� WKH�
FRQVXPHU�WKHRU\��+RXVHKROGV�DV�FRQVXPHUV�DUH�
UDWLRQDO� LQ� PDNLQJ� GHFLVLRQV� RQ� WKH� DOORFDWLRQ�
RI�UHVRXUFHV�RU�EXGJHW�WR�D�EDVNHW�RI�JRRGV�DQG�
VHUYLFHV�� 7KLV� UDWLRQDOLW\� LV� DFKLHYHG� WKURXJK�
SUHIHUHQFHV�� &RQVXPHU� WKHRU\� SURSRXQGV� WKDW�
WKHVH�SUHIHUHQFHV�FDQ�EH�RUGLQDO�RU�FDUGLQDO��,Q�
ERWK�FDVHV�� WKH�REMHFWLYH�RI� WKH�FRQVXPHU� LV� WR�
PD[LPLVH� XWLOLW\� IURP� WKH� FRQVXPSWLRQ� RI�
JRRGV� DQG� VHUYLFHV� VXEMHFW� WR� WKH� DYDLODEOH�
EXGJHW�� ,Q�PRVW�FDVHV�� WKH�PDUJLQDO� XWLOLWLHV�RI�
IRRG�LV�SRVLWLYH��7KH�KRXVHKROG¶V�XWLOLW\�LV�PD[�
LPLVHG� VXEMHFW� WR� RZQ� SULFH� DQG� LQFRPH� FRQ�
VWUDLQW�� $V� LQFRPH� ULVHV�� WKH� VHW� RI� FKRLFHV�
DYDLODEOH�WR�WKH�FRQVXPHU�ULVHV�ZKLOH� LQFUHDVHV�
LQ� SULFHV� UHGXFH� FRQVXPHU� FKRLFHV�� +RZHYHU��
EHFDXVH�RZQ�SULFHV�YDU\�OHVV�LQ�FURVV�VHFWLRQDO�
GDWD��DV�LQ�WKLV�VWXG\���FRQVXPHU�XWLOLW\�LV�PD[�
LPLVHG� VXEMHFW� WR� LQFRPH��+HQFH�� WKH� IRFXV� RI�
WKLV� VWXG\� LV� WR� HVWLPDWH� WKH� HIIHFW� RI� KRXVH�
KROG¶V�GLVDJJUHJDWHG�LQFRPH�RQ�IRRG�FRQVXPS�
WLRQ�H[SHQGLWXUH�LQ�WKH�9ROWD�UHJLRQ�RI�*KDQD�� 
 
(PSLULFDO�UHYLHZ 
2YHU�GHFDGHV�� WKHUH�KDYH�EHHQ�D� ORQJ-VWDQGLQJ�
UHVHDUFK� RQ� WKH� UHODWLRQVKLS� EHWZHHQ� LQFRPH��

$G]DZOD�DQG�.XGDG]H �� 

H[WUD������DUH�YXOQHUDEOH�WR�EHFRPH�IRRG�LQVH�
FXUH�LI�WKHUH�LV�DQ\�PDQ-PDGH�RU�QDWXUDO�VKRFN�
RFFXUUHQFH�� )RU� PRVW� KRXVHKROGV� LQ� WKH� FRXQ�
WU\�� KXQJHU� LV� IUHTXHQWO\� DVVRFLDWHG� ZLWK� SRRU�
KDUYHVWV�UHVXOWLQJ�IURP�HQYLURQPHQWDO�GHJUDGD�
WLRQ�� SRRU� ZHDWKHU�� QDWXUDO� GLVDVWHUV� DQG� FRQ�
IOLFWV��DPRQJ�RWKHUV�� ,Q� UHFHQW� WLPHV�DOVR�� IRRG�
VHFXULW\� KDV� EHHQ� FKDOOHQJHG� E\� WKH� FKDQJLQJ�
FOLPDWLF� SDWWHUQ� DQG� RYHU� UHOLDQFH� RQ� UDLQ-IHG�
DJULFXOWXUH�ZKLFK�OHG�WR�VHDVRQDO�IRRG�GHILFLWV� 
 
+RXVHKROGV�PDNH� H[SHQGLWXUH� RQ� D� QXPEHU� RI�
LWHPV��+RZHYHU��RQH�RI�WKH�PDMRU�FRPSRQHQW�RI�
KRXVHKROG�H[SHQGLWXUH� LV� IRRG��)RRG� LV�D�EDVLF�
QHHG�RI� OLIH��)RRG�DYDLODELOLW\� WKHUHIRUH�DIIHFWV�
RWKHU� OLIH� GHFLVLRQV� VXFK� DV� KHDOWK� VWDWXV� DQG�
HGXFDWLRQ��'RQNRK�HW� DO��� ������� IRXQG� WKDW� DV�
WKH� VKDUH� RI� KRXVHKROG¶V� IRRG� EXGJHW� WR� WRWDO�
KRXVHKROG�H[SHQGLWXUH�LQFUHDVHV��WKH�ZHOIDUH�RI�
WKH� KRXVHKROG� GHFUHDVHV�� 7KHUHIRUH�� KRXVH�
KROGV¶�IRRG�H[SHQGLWXUH�KDYH�EHFRPH�D�UHOLDEOH�
LQGLFDWRU�IRU�PHDVXULQJ�HFRQRPLF�YXOQHUDELOLW\�
�%DEDOROD�DQG��,VLWRU���������6LPLODUO\��WKH�DQDO�
\VLV�RI�KRXVHKROGV¶�IRRG�FRQVXPSWLRQ�H[SHQGL�
WXUH�SURYLGHV� WKH�XQGHUVWDQGLQJ�RI�KRZ�KRXVH�
KROGV�FRSH�ZLWK�SULFH�FKDQJHV�DQG�UHPDLQ�SUR�
GXFWLYH� �$PLQX�HW�DO����������(QJHO¶V� ODZ�SUR�
YLGHV� WKH� XQGHUVWDQGLQJ� WKDW� LQFUHDVHV� LQ� LQ�
FRPH� OHDGV� WR� OHVV� WKDQ� SURSRUWLRQDWH� LQFUHDVH�
LQ� IRRG� FRQVXPSWLRQ� H[SHQGLWXUH�� H[KLELWLQJ� D�
QRQOLQHDU�UHODWLRQVKLS��� 
 
7KH� SUREOHP� XQGHUO\LQJ� WKLV� VWXG\� LV� WKUHH�
IROGV��)LUVWO\��SUHYLRXV�VWXGLHV�XVHG�DJJUHJDWHG�
LQFRPH�WR�H[DPLQH�WKH�HIIHFW�RI�LQFRPH�RQ�IRRG�
H[SHQGLWXUH� �1DPVR� HW� DO��� ������ .RXVWDNLV��
������ 0HQW� HW� DO��� ������ &DJOD\DQ� DQG� $VWDU��
������$LGRR� HW� DO��� �������9HQQ� HW� DO��� �������
GLVDJJUHJDWHG� WRWDO� LQFRPH� LQWR� YDULRXV� TXDQ�
WLOHV� DQG� H[DPLQHG� WKHLU� VKDUH� RI� LPSDFWV� RQ�
FRQVXPSWLRQ� H[SHQGLWXUH�� EXW� WKH� VRXUFHV� RI�
LQFRPH� ZHUH� PLVVLQJ�� $OWKRXJK� WKHVH� DUH� QR�
IDOODF\�� WKH\� GR� QRW� SURYLGH� LQIRUPDWLRQ� RQ�
VSHFLILF� HIIHFW� RI� LQFRPH� IURP� GLIIHUHQW�
VRXUFHV��7KH�UHFRPPHQGDWLRQ�IURP�WKHVH�VWXG�
LHV� LV� WKDW� LQFRPH� LQFUHDVLQJ� RSSRUWXQLWLHV� EH�
PDGH� DYDLODEOH� WR� KRXVHKROGV�� KRZHYHU�� WKH�
LQFRPH� VRXUFHV� WKDW� VKRXOG� EH� SURPRWHG�ZHUH�
QRW� LGHQWLILHG�� 6HFRQGO\�� 0HQJ� HW� DO��� �������
XVHG� TXDQWLOH� UHJUHVVLRQ�� ZKLOVW� 'RQNRK� HW� DO��
�������DQG�$LGRR�HW�DO���������XVHG�PHDQ�SUH�
GLFWLRQ� PRGHOV� VXFK� DV� RUGLQDU\� OHDVW� VTXDUHV�
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DQG�IRRG�FRQVXPSWLRQ��$FFRUGLQJ�WR�0LJQRXQD�
HW�DO��� ��������HFRQRPLVWV�KDYH�KDG� WKH� LQWHUHVW�
RI�LGHQWLI\LQJ�WKH�IDFWRUV�WKDW�GULYH�KRXVHKROGV¶�
H[SHQGLWXUH� RYHU� WKH� \HDUV�� ,Q� *KDQD�� KRXVH�
KROG�FRQVXPSWLRQ�DQDO\VLV�KDV�DWWUDFWHG�VHYHUDO�
LQWHUHVW� IURP� ERWK� SXEOLF� DQG� SULYDWH� VHFWRU�
SOD\HUV�GXH� WR�HFRQRPLF�SURJUHVV�RI� WKH�FRXQ�
WU\� LQ� UHFHQW� \HDUV� �0HQJ� HW� DO��� ������� 5H�
VHDUFK� LQWHUHVW� LQ� WKLV� ILHOG� LV� MXVWLILDEOH�GXH� WR�
WKH�VLJQLILFDQW�UHFRJQLWLRQ�RI�IRRG�LQ�FRQVXPS�
WLRQ�EDVNHW� �1DPVR�HW�DO���������&DJOD\DQ�DQG�
$VWDU�� �������$V� QRWHG� E\�%DEDOROD� DQG� ,VLWRU�
�������� IRRG�FRQVXPSWLRQ�H[SHQGLWXUH� IRUPV�D�
JUHDWHU�SURSRUWLRQ�RI�KRXVHKROGV¶�FRQVXPSWLRQ�
H[SHQGLWXUH�� WKHUHIRUH�� WKH� IRUPHU� FDQ� HYHQ�EH�
XVHG�DV�D�SUR[\�IRU�WKH�ODWWHU�� 
 
7KH�DQDO\VLV�RI� IRRG�FRQVXPSWLRQ�SDWWHUQV�FDQ�
RIIHU�WKH�XQGHUVWDQGLQJ�RI�WKH�FDXVHV�RI�REHVLW\�
�)DQ�HW�DO����������$V�D�FRPSRQHQW�RI�FRQVXPS�
WLRQ� H[SHQGLWXUH�� LQGLYLGXDOV� DQG� KRXVHKROGV�
PDNH� GHFLVLRQV� EDVHG� RQ� IDFWRUV� VXFK� DV� LQ�
FRPH�� SULFH� DQG� VRFLRHFRQRPLF� FRQGLWLRQV� RI�
WKH�FRQVXPHU��&DJOD\DQ�DQG�$VWDU���������7KH�
LPSOLFDWLRQ�LV�WKDW�FRQVXPHUV¶�ZHOIDUH�DUH�PD[�
LPL]HG� LI� FRQVXPSWLRQ� GHFLVLRQV� DUH� SHUIHFWO\�
WDNHQ�� $OVR�� GHVSLWH� WKH� IDFW� WKDW� WKH� LQFRPH�
HODVWLFLW\� RI� GHPDQG� IRU� IRRG� LV� OHVV� WKDQ� XQL�
WDU\� �1DPVR� HW� DO��� ������ %DEDOROD� DQG� ,VLWRU��
������8PHK�DQG�$VRJZD���������WKH�QXWULWLRQDO�
VWDWXV� RI� KRXVHKROGV� DUH� LPSURYHG� VLQFH� WKH�
SURSHQVLW\� WR�VSHQG�IRRG�EXGJHW�RQ�GLYHUVLILHG�
GLHWV� LV� KLJK� �%DEDOROD� DQG� ,VLWRU�� ������� &D�
JOD\DQ� DQG� $VWDU� ������� QRWHG� WKDW� KRXVHKROG�
FRQVXPSWLRQ�H[SHQGLWXUH�KDYH�KDG�ZLGH�SODFH�
PHQW� LQ� WKH� OLWHUDWXUH� GXH� WR� WKH� IDFW� WKDW� LW�
FKDQJHV�ZLWK�VRFLDO��GHPRJUDSKLF��FXOWXUDO�DQG�
GHYHORSPHQWDO� SROLFLHV�� 7KXV�� WKH� SXUFKDVLQJ�
EHKDYLRXU�� W\SH� DQG� TXDOLW\� RI� GLHW� GLIIHUV�
DPRQJ� YDULRXV� JURXSV� LQ� WKH� VRFLHW\� �9HQQ� HW�
DO����������.RVWDNLV��������IRXQG�WKDW�VRFLRHFR�
QRPLF� FKDUDFWHULVWLFV� VXFK� DV� LQFRPH�� JHQGHU��
DJH��PDULWDO�VWDWXV��SODFH�RI�UHVLGHQFH�DQG�VWDWXV�
RI�HPSOR\PHQW�RI�KRXVHKROG�KHDGV�VLJQLILFDQW�
O\�LQIOXHQFH�KRXVHKROGV¶�FRQVXPSWLRQ�SDWWHUQV��
'RQNRK�HW�DO��� �������DOVR�IRXQG� WKDW�VH[��DJH��
HGXFDWLRQ�� PDULWDO� VWDWXV�� KRXVHKROG� VL]H� DQG�
ORFDWLRQ� YDULDEOHV� VLJQLILFDQWO\� LQIOXHQFH� WKH�
IRRG� FRQVXPSWLRQ� H[SHQGLWXUH� RI� *KDQDLDQ�
KRXVHKROGV�� 0LJQRXQD� HW� DO��� ������� UHSRUWHG�
WKDW�KRXVHKROG�H[SHQGLWXUH�LQFUHDVHV�IRU�KRXVH�
KROGV� ZLWK� KLJKHU� HGXFDWLRQ� DQG� WKRVH� ZKRVH� 

����(IIHFWV�RI�LQFRPH�RQ�IRRG�FRQVXPSWLRQ�H[SHQGLWXUH��� �� 

SULPDU\�RFFXSDWLRQ�LV�QRW�IDUPLQJ��0HQJ�HW��DO� 
�������HVWLPDWHG�D�SRVLWLYH�VLJQLILFDQW�HIIHFW�RI� 
HGXFDWLRQ�RQ� IRRG�H[SHQGLWXUH�RI���WK� DQG���WK�
TXDQWLOHV�RI�XUEDQ�KRXVHKROGV�LQ�*KDQD��:KLOH�
WKH� KLJKO\� HGXFDWHG� DQG� KLJK-LQFRPH� KRXVH�
KROGV�FRQVLGHU�IRRG�VDIHW\�DQG�DGKHUHV�WR�IRRG�
VDIHW\�VWDQGDUGV�RU�GLHWDU\�JXLGHOLQHV��7XUUHOO�HW�
DO��� ������� *HQHUDOO\�� ORZ� LQFRPH� KRXVHKROGV�
FRQVXPH�EHORZ�GLHWDU\�JXLGHOLQHV��9HQQ�HW�DO���
������� 
 
,Q� WKH� HDUO\� ����V�� 'DYLV� HW� DO��� ������� IRXQG�
WKDW�DOWKRXJK�JHQHUDO� HGXFDWLRQ�KDV�QR� VLJQLIL�
FDQW� HIIHFW� RQ� IRRG� H[SHQGLWXUH�� KRPHPDNHUV�
ZLWK�HGXFDWLRQ�RQ�QXWULWLRQ� VSHQG� OHVV�RQ� IRRG�
H[SHQGLWXUH�VLQFH�WKH\�DUH�HIILFLHQW�LQ�IRRG�SXU�
FKDVLQJ��7KHUHIRUH�� JHQHUDO� HGXFDWLRQ�PD\� QRW�
EH� D� JRRG� SUR[\� IRU� WKH� OHYHO� RI� VWRFN� RI�
NQRZOHGJH�UHTXLUHG�IRU�HIILFLHQW�GHFLVLRQ�PDN�
LQJ�RQ�IRRG�SXUFKDVLQJ��'DYLV�HW�DO����������2Q�
WKLV� EDVLV�� 9HQQ� HW� DO��� ������� UHFRPPHQG� WKH�
SURPRWLRQ� RI� GLHWDU\� HGXFDWLRQ� ZKLOVW� 0L�
JQRXQD� HW� DO�� ������� DQG� 8PHK� DQG� $VRJZD��
������� UHFRPPHQG� IRU� DGGUHVVLQJ� HGXFDWLRQDO�
ILQDQFLQJ� FRQVWUDLQWV�� HVSHFLDOO\�� IRU� KRXVH�
KROGV�ZLWK�OHVV�HGXFDWLRQ�� 
 
8PHK�DQG�$VRJZD��������VKRZ�WKDW�WKHUH�LV�DQ�
LQYHUVH� UHODWLRQVKLS� EHWZHHQ� LQFRPH� DQG� IRRG�
H[SHQGLWXUH�� WKHUHIRUH�� DV� KRXVHKROG� LQFRPH�
LQFUHDVHV�� WKH� H[SHQGLWXUH� RQ� IRRG� GHFUHDVHV��
2Q�WKH�FRQWUDU\��1DPVR�HW�DO����������HVWLPDWHG�
D� SRVLWLYH� HIIHFW� RI� LQFRPH� RQ� FRQVXPSWLRQ�
H[SHQGLWXUH� RI� VWDSOH� IRRGV�� EHYHUDJHV� DQG�
PHDW�RU�PHDW� UHODWHG�SURGXFWV��&RQVLVWHQW�ZLWK�
(QJHO¶V�ODZ��1DPVR�HW�DO���������DOVR�HVWLPDWHG�
DQ� LQHODVWLF� LQFRPH� GHPDQG� IRU� IRRG�� DQG� WKLV�
ZDV� KLJKHVW� IRU� EHYHUDJHV� WKDQ� VWDSOHV��<LPHU�
�������DOVR�IRXQG�VLJQLILFDQW�HIIHFW�RI�VRFLRHF�
RQRPLF� IDFWRUV� RQ� WKH� IRRG� FRQVXPSWLRQ� H[�
SHQGLWXUH� RI� VSHFLILF� IRRG� FURSV�� )URP�<LPHU�
�������� LQFRPH�KDG�SRVLWLYH� HIIHFW�RQ� WKH�FRQ�
VXPSWLRQ�H[SHQGLWXUH�RI�WHII�ZKLOH�LW�KDG�D�QHJ�
DWLYH�HIIHFW�RQ�PDL]H�DQG�VRUJKXP�FRQVXPSWLRQ�
H[SHQGLWXUH��7R�RIIVHW�LQFRPH�LQHTXDOLW\��1DP�
VR�HW�DO����������UHFRPPHQGHG�DQ�LPSRVLWLRQ�RI�
WD[HV� RQ� KLJK� LQFRPH� KRXVHKROGV� DQG� VXEVLG\�
SURJUDPV� IRU� ORZ� DQG� PLGGOH� LQFRPH� KRXVH�
KROGV�� 7KLV� LV� FRQVLVWHQW� ZLWK� WKH� HDUOLHU� ILQG�
LQJV�RI�'DYLV�HW� DO��� ������� WKDW� IRRG� H[SHQGL�
WXUH� LV� PRUH� LQFRPH� LQHODVWLF� IRU� KRXVHKROGV�
ZKR�EHQHILWWHG�IURP�IRRG�VWDPS�SURJUDPV��7KH� 
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SRRU� XVXDOO\� VSHQGV� KLJK� SURSRUWLRQ� RI� WKHLU�
LQFRPH�RQ�IRRG�ZKLOH�WKH�ULFK�VSHQGV�OHVV�SUR�
SRUWLRQ�RI� WKHLU� LQFRPH�RQ� IRRG�� �7KH�ZRUN�RI�
0HQJ� HW� DO��� ������� IRXQG� WKDW� DQ� LQFUHDVH� LQ�
WKH�LQFRPH�RI�XUEDQ�KRXVHKROGV�OHDGV�WR�D�KLJK�
IRRG� FRQVXPSWLRQ� H[SHQGLWXUH� DW� HYHU\� TXDQ�
WLOH�� DQG� WKLV� HIIHFW� LV� KLJKHU� IRU� KLJK� LQFRPH�
KRXVHKROGV�WKDQ�ORZ�LQFRPH�KRXVHKROGV�� 
 
$� PDFUR� VWXG\� E\� *HUEHQV-/HHQHV� HW� DO���
������� UHYHDOHG� WKDW� IRRG� FRQVXPSWLRQ� SDWWHUQ�
VKRZV�WKH�VDPH�SDWWHUQ�ZLWK�HFRQRPLF�JURZWK��
7KLV�PHDQV� WKDW� DV� HFRQRPLF�JURZWK�SURJUHVV��
IRRG� FRQVXPSWLRQ� DOVR� LQFUHDVH�� 7KH� DXWKRUV�
DOVR�LQGLFDWHG�WKDW�WKHUH�LV�D�JOREDO�IRRG�WUDQVL�
WLRQ� WRZDUGV� HIIOXHQW� IRRG� FRQVXPSWLRQ� SDW�
WHUQV�� )URP� D� VLPLODU� PDFUR� VWXG\�� 5DVN� DQG�
5DVN� ������� FRQFOXGHG� WKDW� IRRG� FRQVXPSWLRQ�
SDWWHUQ� VWDELOL]HV� DW� KLJK� LQFRPH�� 5HVXOW� IURP�
WKHVH� SUHYLRXV� VWXGLHV� VKRZ� PL[HG� HIIHFW� RI�
VSHFLILF� IDFWRUV� VXFK� DV� LQFRPH� RQ� KRXVHKROG�
IRRG� H[SHQGLWXUH�� +RZHYHU�� %RXLV� ������� DU�
JXHG�WKDW�WKH�ZLGHO\�LQFRPH�HODVWLFLW\�HVWLPDWHV�
IURP� FURVV-VHFWLRQDO� VXUYH\V� DUH� ELDVHG� XS�
ZDUGV� VLQFH� WKHVH� VXUYH\V� IDLOHG� WR� DGHTXDWHO\�
FDSWXUH�IRRG� WUDQVIHU� IURP�KLJK� WR� ORZ�LQFRPH�
JURXSV�� 6DQWHUDPR� DQG� 6KDEQDP� ������� DOVR�
UHYLHZHG� VWXGLHV� WKDW� H[DPLQHG� LQFRPH� HIIHFW�
RQ�FRQVXPSWLRQ�H[SHQGLWXUH�DQG�FRQFOXGHG�WKDW�
WKH�TXDOLW\�RI�GDWD�LV�YLWDO�WR�HVWDEOLVK�DQ�DFFX�
UDWH�UHODWLRQVKLS��DQG�DV�D�UHVXOW��IRXQG�VXEVWDQ�
WLDO� SXEOLFDWLRQ� ELDV�� 7KH� DGYDQWDJH� RI� WKLV�
VWXG\� LV� WKDW� D� QDWLRQDO� GDWD� ZDV� XVHG� ZKHUH�
PXFK� DFFXUDF\� PHDVXUHV� ZHUH� FRQVLGHUHG��
7KHUHIRUH�� WKH� OLPLWDWLRQV� DV� REVHUYHG� E\�6DQ�
WHUDPR�DQG�6KDEQDP��������FDQ�EH�PLQLPLVHG�� 
 
0(7+2'2/2*< 
'DWD�VRXUFHV�DQG�VDPSOH�VL]H 
7KH�VWXG\�XVHG�WKH�*KDQD�/LYLQJ�6WDQGDUG�6XU�
YH\�URXQG�VL[�GDWD��*/66���WKDW�ZDV�FROOHFWHG�
LQ� ��������� 7KH� GDWD� FRYHUV� D� ZLGH� UDQJH� RI�
KRXVHKROG� LQIRUPDWLRQ� LQFOXGLQJ� KRXVHKROG�
H[SHQGLWXUH��7KLV�VWXG\� LV�EDVHG�RQ�RQO\�9ROWD�
UHJLRQ�ZLWK� D� WRWDO� VDPSOH� RI� ������ KRXVHKROG�
KHDGV�� 

$G]DZOD�DQG�.XGDG]H 

0RGHO�VSHFLILFDWLRQ 
2QH�RI�WKH�PDMRU�OLPLWDWLRQV�RI�SUHYLRXV�VWXGLHV�
WKDW�DQDO\VHG�WKH�IRRG�FRQVXPSWLRQ�H[SHQGLWXUH�
RI� KRXVHKROGV� �'RQNRK� HW� DO��� ������ $LGRR� HW�
DO��������� LV� WKH�HVWLPDWLRQ�DW�PHDQ��7KHVH�QH�
JOHFW� WKH� IDFW� WKDW� KRXVHKROG� IRRG� H[SHQGLWXUH�
PD\� QRW� EH� QRUPDOO\� GLVWULEXWHG� DURXQG� WKH�
PHDQ� IRRG� H[SHQGLWXUH� RI� WKH� KRXVHKROGV��
ZKLFK�DOVR�PHDQV� WKDW�� WKH�HIIHFW�RI� LQGHSHQG�
HQW� YDULDEOHV� PD\� GLIIHU� DW� GLIIHUHQW� OHYHOV� RI�
WKH� IRRG� FRQVXPSWLRQ� H[SHQGLWXUH�� 7KHUHIRUH��
HVWLPDWLRQV� DW� WKH�PHDQ�PD\� QRW� SURYLGH� DGH�
TXDWH�UHVXOWV��7R�UHVROYH�WKLV��WKH�SUHVHQW�SDSHU�
XVHG�TXDQWLOH�UHJUHVVLRQ�DQG�2/6��7KH�TXDQWLOH�
UHJUHVVLRQ� DOORZV� WKH� HVWLPDWLRQ� RI� WKH� IDFWRUV�
WKDW�LQIOXHQFH�IRRG�FRQVXPSWLRQ�H[SHQGLWXUH�RI�
KRXVHKROGV� DW� GLIIHUHQW� TXDQWLOHV� �ORZHU��VW��
PHGLDQ��QG� DQG� XSSHU��UG� TXDQWLOHV��� 7KLV� DOVR�
SURYLGH� FRPSOHWH� DQDO\VLV� RI� WKH� VWRFKDVWLF�
UHODWLRQVKLS� DPRQJ� UDQGRP� YDULDEOHV� DQG� SHU�
PLWV� WKH� HVWLPDWLRQ� RI� FRQGLWLRQDO� GLVWULEXWLRQ�
RI� IRRG� FRQVXPSWLRQ� H[SHQGLWXUH�� )ROORZLQJ�
*UHHQH���������WKH�TXDQWLOH�UHJUHVVLRQ�LV�JHQHU�
DOO\�VSHFLILHG�DV�� 

 )1(' eb += Xy

ZKHUH  ��*LYHQ�WKDW  ���LV��QRU- 

PDOO\�GLVWULEXWHG�DQG�V\PPHWULF��WKHQ�WKH�PHGLDQ� 

 LV�DOVR�]HUR�DQG  

7KH�OLQHDU�TXDQWLOH�UHJUHVVLRQ�LV�WKHQ�JLYHQ�DV� 

4�\�;��T ;�µȕ� � 
2

1 LI�PHGLDQ�  
4

1 LI�ORZHU 

TXDQWLOH�  
4

3 LI�XSSHU�TXDQWLOH����������������������� 

(PSLULFDOO\� 

3HU� FDSLWD� IRRG� H[SHQGLWXUH� �ȕ���ȕ��$JULFXO�
WXUDO�ȕ��1RQ-IDUP�ȕ��5H�PLW�WDQ�FH��ȕ��:DJH� 
ȕ�� 5XUDO� FRV� WDO� �ȕ�� 5XUDO� IRUHVW� �� ȕ�� 5XUDO� 
VDYDQQD� �ȕ�� +RXVHKROG� VL]H� �� ȕ�� (GXFDWLRQ�
�ȕ���$JH��ȕ���0DOH���ȕ���0DULWDO� VWDWXV� � � � �������� 

'HVFULSWLRQ�RI�YDULDEOHV� 
7KH�GHSHQGHQW�YDULDEOH� IRU� WKLV� VWXG\� LV�KRXVH-� 
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KROG¶V� SHU� FDSLWD� IRRG�H[SHQGLWXUH��7KLV� LV� WKH�
WRWDO�IRRG�H[SHQGLWXUH�RI�WKH�KRXVHKROG�GLYLGHG�
E\� DGXOW� HTXLYDOHQW� KRXVHKROG� VL]H�� )RRG� FRQ�
VXPSWLRQ� H[SHQGLWXUH� LV� H[SHFWHG� WR�YDU\�ZLWK�
FKDQJHV� LQ� WKH� H[SODQDWRU\� YDULDEOHV� GLVFXVVHG�
EHORZ�� 
 
+RXVHKROG�LQFRPH��7KH�WRWDO�LQFRPH�RI�KRXVH�
KROGV� LV� GLVDJJUHJDWHG� LQWR� IRXU�PDMRU� FRPSR�
QHQWV�� 7KHVH� DUH� DJULFXOWXUDO� LQFRPH� �WRWDO� DQ�
QXDO�JURVV�LQFRPH�RI�KRXVHKROG�KHDG�IURP�DJUL�
FXOWXUDO� DFWLYLWLHV��� QRQ-IDUP� LQFRPH� �WRWDO�
JURVV�LQFRPH�RI�KRXVHKROG�KHDG�IURP�QRQ-IDUP�
HFRQRPLF� DFWLYLWLHV��� UHPLWWDQFHV� �WRWDO� UHPLW�
WDQFHV�UHFHLYHG�E\�KRXVHKROG�KHDG�LQ�WKH�\HDU��
DQG� ZDJH� LQFRPH� �WRWDO� LQFRPH� RI� KRXVHKROG�
KHDG� IURP� ZDJH� DFWLYLWLHV��� $OWKRXJK� VWXGLHV�
VXFK� DV�1DPVR�HW� DO��� ������� HVWLPDWHG� WKH� HI�
IHFW� RI� WRWDO� KRXVHKROG� LQFRPH� RQ� IRRG� H[�
SHQGLWXUH��WKH�REMHFWLYH�RI�WKH�LQFRPH�GLVDJJUH�
JDWLRQ�LQ�WKLV�VWXG\�LV�WR�H[DPLQH�WKH�VRXUFHV�RI�
LQFRPH� WKDW� KRXVHKROGV� XVXDOO\� XVH� PRUH� IRU�
IRRG�FRQVXPSWLRQ�SXUSRVHV��6LQFH�WKHVH�DUH�DOO�
LQFRPH� VRXUFHV�� LW� LV� WKHRUHWLFDOO\� DQG� HPSLUL�
FDOO\� H[SHFWHG� WKDW� WKH\� ZLOO� KDYH� D� SRVLWLYH�
HIIHFW�RQ�IRRG�FRQVXPSWLRQ�H[SHQGLWXUH�� 
 
/RFDWLRQ��7KH� ORFDWLRQ�RI� WKH�KRXVHKROG�KHDGV�
LV�FOXVWHUHG�LQWR�WKUHH��FRDVWDO��IRUHVW�DQG�VDYDQ�
QDK� ]RQHV��$� KRXVHKROG� KHDG� LQ� HDFK� RI� WKHVH�
FOXVWHUV�LV�HLWKHU�ORFDWHG�LQ�WKH�UXUDO�DUHD�RU�WKH�
XUEDQ�DUHD��7KH�FODVVLILFDWLRQ�RI�WKH�KRXVHKROGV�
LQWR� ]RQHV�RU� FOXVWHUV� LV� EDVHG�RQ� WKH� IDFW� WKDW�
WKH�IRRG�VRXUFHV�RI�KRXVHKROGV�GLIIHU�DFURVV�WKH�
]RQHV��6LPLODUO\��HPSLULFDO�VWXGLHV�UHYHDOHG�WKDW�
IRRG� FRQVXPSWLRQ� H[SHQGLWXUH� LV� KLJKHU� LQ� XU�
EDQ�DUHDV��KHQFH��WKH�QHHG�WR�H[DPLQH�WKH�XUEDQ
-UXUDO� LPSDFWV� RQ� IRRG� FRQVXPSWLRQ� EDVHG� RQ�
WKH� ]RQH� ORFDWLRQ� RI� WKH� KRXVHKROG��%\� GHILQL�
WLRQ��WKHVH�YDULDEOHV�DUH�GXPP\�DQG�GHILQHG�DV�
RQH� ���� IRU� KRXVHKROG� KHDGV� ORFDWHG� LQ� UXUDO�
DUHDV�DQG�]HUR�����LI�D�KRXVHKROG�KHDG�LV�ORFDW�
HG� LQ� XUEDQ� DUHD�� )RU� LQVWDQFH�� D� KRXVHKROG�
KHDG�ORFDWHG�LQ�UXUDO�DUHDV�RI�WKH�FRDVWDO�FOXVWHU�
LV�JLYHQ���ZKLOH�WKRVH�ORFDWHG�LQ�XUEDQ�DUHDV�LQ�
WKH� FRDVWDO� ]RQH� DUH� JLYHQ� ��� � 7KHVH� YDULDEOHV�
DUH�K\SRWKHVLVHG�WR�EH�QHJDWLYH�VLQFH�KRXVHKROG�
KHDGV� ORFDWHG� LQ� WKH� UXUDO� DUHDV� PD\� REWDLQ�
VRPH�RI�WKHLU�IRRG�IURP�WKHLU�RZQ�IDUPV��KHQFH��
VSHQG�OHVV�RQ�IRRG�WKDQ�XUEDQ�KRXVHKROG�KHDGV�
ZKR�PD\�KDYH�WR�EX\�DOO�WKHLU�IRRG�QHHGV��'RQ�
NRK� HW� DO�� ������� XVHG� FRDVWDO� DQG� VDYDQQDK� 

ORFDWLRQV�DQG�IRXQG�DQ�LQYHUVH�UHODWLRQ�EHWZHHQ�
FRDVWDO� DQG� IRRG� H[SHQGLWXUH� EXW� D� GLUHFW� UHOD�
WLRQVKLS� EHWZHHQ� VDYDQQDK� DQG� IRRG� H[SHQGL�
WXUH�� 
 
+RXVHKROG�VL]H��7KH�KRXVHKROG�VL]H�LV�WKH�WRWDO�
QXPEHU� RI� KRXVHKROGV� WKDW� OLYHV� LQ� WKH� VDPH�
KRXVHKROG�� VKDULQJ� DQG� SRROLQJ� UHVRXUFHV� WR�
JHWKHU�� 7KLV� LV� DQ� LPSRUWDQW� YDULDEOH� LQ� IRRG�
FRQVXPSWLRQ� DQDO\VLV� VLQFH� HYHU\� KRXVHKROG�
PHPEHU� PXVW� EH� IHG�� +\SRWKHWLFDOO\�� KRXVH�
KROG� VL]H� PD\� H[HUW� SRVLWLYH� HIIHFWV� RQ� IRRG�
FRQVXPSWLRQ� H[SHQGLWXUH�� 7KXV�� DV� KRXVHKROG�
VL]H� LQFUHDVHV�� WKH� IRRG� H[SHQGLWXUH� RI� WKH�
KRXVHKROG�ZRXOG�DOVR�LQFUHDVH��7KLV�LV�EHFDXVH��
DQ�DGGLWLRQDO�KRXVHKROG�PHPEHU�PHDQV�WKDW�DQ�
DGGLWLRQDO� IRRG�H[SHQGLWXUH�KDV� WR�EH�PDGH�RQ�
WKDW� KRXVHKROG� PHPEHU�� +RXVHKROG� VL]H� ZDV�
XVHG� E\�%DEDOROD� DQG� � ,VLWRU� ������� DQG�'RQ�
NRK�HW�DO�� �������DQG�IRXQG�SRVLWLYH�DQG�QHJD�
WLYH� UHODWLRQVKLSV� ZLWK� IRRG� FRQVXPSWLRQ� H[�
SHQGLWXUH��UHVSHFWLYHO\�� 
 
(GXFDWLRQ��(GXFDWLRQ�RI�KRXVHKROG�KHDG� LV�GH�
ILQHG�DV� WKH� WRWDO�QXPEHU�RI�\HDUV�D�KRXVHKROG�
KHDG�VSHQW�LQ�D�IRUPDO�HGXFDWLRQ��,W�LV�H[SHFWHG�
WKDW� WKH� KLJKHU� WKH� HGXFDWLRQ�� WKH� KLJKHU� WKH�
GHVLUH� IRU� TXDOLW\� IRRGV� ZKLFK� ZRXOG� UHTXLUH�
PRUH� IRRG� H[SHQGLWXUH�� 6LPLODUO\�� WKH� PRUH�
HGXFDWHG�KRXVHKROG�KHDGV�PD\�QDWXUDOO\�WXUQ�WR�
H[SHQVLYH� IRRG� SURGXFWV� LQ� RUGHU� WR� PDLQWDLQ�
WKHLU�VRFLDO� UHFRJQLWLRQ��(PSLULFDOO\��1DPVR�HW�
DO��� ������� HVWLPDWHG� D� SRVLWLYH� VLJQLILFDQW� HI�
IHFW�RI�HGXFDWLRQ�RQ�IRRG�FRQVXPSWLRQ�H[SHQGL�
WXUH�ZKLOVW�&DJOD\DQ�DQG�$VWDU��������HVWLPDW�
HG� D� QHJDWLYH� HIIHFW� RI� HGXFDWLRQ� RQ� IRRG� H[�
SHQGLWXUH�� 
 
$JH�RI�KRXVHKROG�KHDG��7KH�DJH�RI� WKH�KRXVH�
KROG� KHDG� LV� GHILQHG� DV� WKH� WRWDO� QXPEHU� RI�
\HDUV� RI� D� KRXVHKROG� KHDG� IURP� WKH� WLPH� RI�
ELUWK� WR� WKH� WLPH�RI�GDWD�FROOHFWLRQ��$JH� LV�H[�
SHFWHG� WR� KDYH� D� SRVLWLYH� HIIHFW� RQ� IRRG� H[�
SHQGLWXUH�� 7KLV� LV� EHFDXVH�� ZKLOH� WKH� \RXQJHU�
KRXVHKROG� KHDGV� PD\� KDYH� WR� VSHQG� KLJK�
DPRXQWV�RI� WKHLU� LQFRPH�RQ�QRQ-IRRG�SURGXFWV�
VXFK� DV� KRXVLQJ�� IXUQLWXUH� DQG� FORWKLQJ�� WKH�
HOGHUO\�KRXVHKROG�KHDGV�PD\�KDYH�DFFXPXODWHG�
PRVW� RI� WKHVH� DVVHWV� DQG�PD\� GHYRWH�PXFK� RI�
WKHLU�LQFRPHV�WR�IRRG�FRQVXPSWLRQ��0HQJ�HW�DO��
�������XVHG�DJH�LQ�WKHLU�VWXG\�DQG�IRXQG�D�SRVL�
WLYH� HIIHFW� RQ� IRRG� H[SHQGLWXUH� DW� DOO� 
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TXDQWLOHV�� 
 
0DOH�� WKLV� LV� WKH� ELRORJLFDO� GHVFULSWLRQ� RI� D�
KRXVHKROG� KHDG� DV� D� PDOH� RU� D� IHPDOH�� ,W� LV� D�
GXPP\� YDULDEOH� WKDW� LV� GHILQHG� DV� �� LI� WKH�
KRXVHKROG�KHDG�LV�D�PDOH�DQG���LI�WKH�KRXVHKROG�
KHDG� LV� D� IHPDOH�� 7KH� YDULDEOH� µPDOH¶� LV� H[�
SHFWHG� WR� KDYH� D� QHJDWLYH� HIIHFW� RQ� IRRG� FRQ�
VXPSWLRQ� H[SHQGLWXUH� VLQFH� IHPDOHV� DUH�JHQHU�
DOO\� LQFOLQHG� WR�PDNLQJ�PRUH�SRVLWLYH�IRRG�H[�
SHQGLWXUH� WKDQ� PDOHV�� .RVWDNLV� ������� DQG�
0HQJ�HW�DO���������XVHG�JHQGHU�LQ�VLPLODU�VWXG�
LHV� DQG� IRXQG� QHJDWLYH� UHODWLRQVKLSV� ZLWK�
KRXVHKROG¶V�H[SHQGLWXUH�RQ�IRRG�� 
 
0DULWDO� VWDWXV�� 7KH� FXUUHQW� PDULWDO� VWDWXV� RI�
KRXVHKROG� KHDG� LV� FDWHJRULVHG� LQWR� VL[� ����
JURXSV�� QHYHU� PDUULHG�� PDUULHG� SRO\JDPRXV��
PDUULHG� PRQRJDPRXV�� FRPPRQ� ODZ� RU� OLYLQJ�
WRJHWKHU��GLYRUFHG�RU�VHSDUDWHG��ZLGRZ�RU�ZLG�
RZHU��7KH�JURXS�µQHYHU�PDUULHG¶�ZDV�XVHG�DV�D�
UHIHUHQFH�JURXS�IRU�WKH�FRQVWUXFWLRQ�RI�GXPP\�
YDULDEOHV�IRU�WKH�RWKHU�ILYH�PDULWDO�JURXSV��7KH�
FKRLFH�RI�WKH�UHIHUHQFH�JURXS�LV�GXH�WR�WKH�IDFW�
WKDW� WKHVH�KRXVHKROG�KHDGV�PD\�KDYH� OHVV� ELR�
ORJLFDO� REOLJDWLRQV� WKDW� ZRXOG� IRUFH� WKHLU� IRRG�
FRQVXPSWLRQ� H[SHQGLWXUH�� 8QOLNH� VWXGLHV� VXFK�
DV�%DEDOROD�DQG�,VLWRU��������DQG�<LPHU��������
WKDW� VLPSO\� FODVVLILHG� UHVSRQGHQWV¶�PDULWDO� VWD�
WXV� DV� µPDUULHG¶� RU� µVLQJOH¶�� WKH�GLVDJJUHJDWLRQ�
LQ�WKLV�VWXG\�LV�MXVWLILDEOH�VLQFH�WKH�DFWXDO�PDUL�
WDO� VWDWXV� GHILQHV� WKH� FRQVXPSWLRQ� H[SHQGLWXUH�
RI� WKH�KRXVHKROG�KHDG� DQG�QRW�PHUHO\� WKH� IDFW�
WKDW� WKH� KRXVHKROG� KHDG� LV� PDUULHG� RU� VLQJOH��
7KLV� GLVDJJUHJDWLRQ� LV� FRQVLVWHQW� ZLWK� WKDW�
DGRSWHG�E\�&DJOD\DQ�DQG�$VWDU��������� 
 
3URILOH�RI�9ROWD�UHJLRQ� 
7KH� VWXG\� LV� FRQGXFWHG� LQ� WKH�9ROWD� UHJLRQ� RI�
*KDQD�� 7KH� FDSLWDO� RI� WKH� UHJLRQ� LV� +R�� 7KH�
UHFHQW� KRXVLQJ� DQG� SRSXODWLRQ� FHQVXV� LQ� �����
SURYLGHG�WKDW�WKH�UHJLRQ�KRVWV�����������������
SHRSOH�� RI�*KDQD¶V� WRWDO� SRSXODWLRQ� DQG� KDV� D�
SRSXODWLRQ�JURZWK� UDWH�RI������ VDPH�DV� WKH�QD�
WLRQDO� SRSXODWLRQ� JURZWK� UDWH�� $SSUR[LPDWHO\�
���� RI� WKH� SRSXODWLRQ� OLYHV� LQ� WKH� UXUDO� DUHDV� 
�*66�� �������$OVR�� ����� RI� WKH� SRSXODWLRQ� DUH�
FRQVLGHUHG�SRRU��DQG�FRQWULEXWLQJ������WR�*KD�
QD¶V�WRWDO�SRYHUW\�JDS��*66������D���7KH�PHDQ�
DQQXDO�KRXVHKROG�H[SHQGLWXUH�DQG�PHDQ�DQQXDO�
SHU�FDSLWD�H[SHQGLWXUH� IRU� WKH�UHJLRQ�DUH�������
*KDQD� FHGLV� DQG� ������ *KDQD� FHGLV�� UHVSHFWL- 

YHO\��7KH� ORZHVW�TXLQWLOH� IRUPHG�������RI� WKH�
SRSXODWLRQ�ZKLOH�WKH�KLJKHVW�TXLQWLOH�LV��������
)RRG�DFFRXQW�IRU�����RI�WKH�WRWDO�KRXVHKROG¶V�
EXGJHW��DQG� WKLV� LV� WKH� VHFRQG�KLJKHVW� �ILUVW�E\�
8SSHU� (DVW¶V� ������� LQ� WKH� FRXQWU\�� 7KLV� LV�
KLJKHU� WKDQ� *KDQD¶V� ������ IRRG� EXGJHW� OLQH��
7KH�PDLQ�LQFRPH�VRXUFHV�IRU�KRXVHKROGV�LQ�WKH�
UHJLRQ� LQFOXGH� QRQ-IDUP� VHOI-HPSOR\PHQW�
��������� ZDJH� ��������� DJULFXOWXUDO� �������
DQG� WKH� UHPDLQLQJ� SHUFHQWDJH� GLVWULEXWHG�
DPRQJ�RWKHU�VRXUFHV�VXFK�DV�UHPLWWDQFHV��*66��
����D���0DMRU�IRRG�VWDSOHV�LQFOXGH�PDL]H��ULFH��
FDVVDYD�DQG�\DP�� 
 
5(68/76�$1'�',6&866,216� 
'HVFULSWLYH�VWDWLVWLFV�RI�YDULDEOHV 
7DEOH���DQG���VKRZ�WKH�GHVFULSWLYH�VWDWLVWLFV�RI�
WKH� UHVSRQGHQWV�� )URP� 7DEOH� ��� WKH� PDMRULW\�
�������RI� WKH�KRXVHKROG�KHDGV�ZHUH�PDOHV��$O�
VR�� WKH� KLJKHVW� SHUFHQWDJH� �������� RI� WKH� UH�
VSRQGHQWV� ZHUH� PDUULHG� PRQRJDPRXVO\� ZKLOH�
DV� ORZ�DV����DQG������RI� WKH�VDPSOHG�KRXVH�
KROG�KHDGV�ZHUH�KRXVHKROG�KHDGV�ZLWK�D�SRO\J�
DPRXV�PDUULDJH�RU� KDG� QHYHU�PDUULHG�� UHVSHF�
WLYHO\�� 7KH� PDMRULW\� RI� WKH� UHVSRQGHQWV� LQ� DOO�
]RQHV� ZHUH� ORFDWHG� LQ� XUEDQ� DUHDV� RWKHU� WKDQ�
UXUDO�DUHDV� 
 
7DEOH���VKRZV�WKDW�WKH�DYHUDJH�DJH�RI�D�KRXVH�
KROG� KHDG� LV� ������ \HDUV�� 7KH� \RXQJHVW� DQG�
ROGHVW� KRXVHKROG� KHDGV� ZHUH� ��� DQG� ��� \HDUV�
ROG�� UHVSHFWLYHO\��$YHUDJHO\�� WKHUH�DUH���PHP�
EHUV� LQ� HDFK�RI� WKH� VHOHFWHG�KRXVHKROGV��+RZ�
HYHU�� WKHUH�DUH�KRPHV�ZLWK�RQO\� WKH�KRXVHKROG�
KHDG�ZKLOH�WKHUH�DUH�RWKHUV�ZLWK�DV�PDQ\�DV����
PHPEHUV��7KH� DYHUDJH� OHYHO� RI� HGXFDWLRQ�RI� D�
KRXVHKROG� KHDG� LV� �� \HDUV�� LQGLFDWLQJ� WKDW� WKH�
DYHUDJH�KRXVHKROG�KHDG�KDG�FRPSOHWHG�SULPD�
U\�� $YHUDJHO\�� WKH� DQQXDO� SHU� FDSLWD� IRRG� H[�
SHQGLWXUH�RI�D�KRXVHKROG�KHDG�LV�*+����������
7KH�OHDVW�SHU�FDSLWD� IRRG�H[SHQGLWXUH�PDGH�E\�
D� KRXVHKROG� KHDG� ZDV� *+������ ZKLOH� WKH�
KLJKHVW� SHU� FDSLWD� IRRG� H[SHQGLWXUH� ZDV�
*+����������� 7KLV� VKRZV� D� ZLGH� LQHTXDOLW\�
DPRQJ� WKH� VDPSOHG� KRXVHKROGV�� 7KH� KLJKHVW�
VRXUFH� RI� LQFRPH� IRU� D� KRXVHKROG� KHDG� ZDV�
IURP� QRQ-IDUP� HFRQRPLF� DFWLYLWLHV�� IROORZHG�
E\� ZDJH� LQFRPH�� DJULFXOWXUDO� LQFRPH� DQG� UH�
PLWWDQFHV�� 7KH� KLJK� LQFRPH� IURP� QRQ-IDUP�
LQFRPH�FDQ�EH�GXH�WR�WKH�KLJK�HQJDJHPHQW�DQG�
UHOLDQFH� RQ� LQIRUPDO� DFWLYLWLHV� VXFK� DV� WUDGLQJ�
DQG�VNLOOHG�MREV�VXFK�DV�GUHVVPDNLQJ�� 
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(IIHFWV�RI�LQFRPH�RQ�IRRG�FRQVXPSWLRQ�H[SHQGLWXUH��� �� 

 

7DEOH����'HVFULSWLYH�VWDWLVWLFV�RI�FDWHJRULFDO�YDULDEOHV 

9DULDEOH 

<HV 1R 7RWDO 

)UHT� � )UHT� � )UHT� � 
5XUDO�FRVWDO ��� ���� ���� ���� ���� ����� 

5XUDO�IRUHVW ��� ���� ���� ���� ���� ����� 
5XUDO�VDYDQQD ��� ���� ���� ���� ���� ����� 

0DOH ���� ���� ��� ���� ���� ����� 

0DULWDO�VWDWXV�      

1HYHU�PDUULHG ��� ��� ���� ���� ���� ����� 

0DUULHG�PRQRJDPRXV ��� ���� ��� ���� ���� ����� 
0DUULHG�SRO\JDPRXV �� � ���� �� ���� ����� 
&RPPRQ�ODZ�RU�OLYLQJ�WRJHWKHU ��� ��� ���� ���� ���� ����� 
'LYRUFHG ��� ���� ���� ���� ���� ����� 
:LGRZHG ��� ���� ���� ���� ���� ����� 

7DEOH����6XPPDU\�VWDWLVWLFV�RI�FRQWLQXRXV�YDULDEOHV 

 
9DULDEOH 0HDQ 6WG�'HYLDWLRQ 0LQLPXP 0D[LPXP 

$JH ����� ����� ����� ����� 

+RXVHKROG�VL]H ���� ���� ���� ����� 

(GXFDWLRQ ���� ���� ���� ����� 

3HU�FDSLWD�IRRG�H[SHQGLWXUH �������� �������� ����� ��������� 

$JULFXOWXUDO �������� �������� ���� ���������� 

1RQ-IDUP �������� ��������� ���� ���������� 

5HPLWWDQFH ������ ������ ���� �������� 

:DJH �������� ��������� ���� ���������� 

5HJUHVVLRQ�UHVXOWV 
7KH� HVWLPDWHG� UHVXOWV� RI�2/6� DQG� TXDQWLOH� UH�
JUHVVLRQ� DUH� VKRZQ� LQ� 7DEOH� �� EHORZ�� 7KH�
JRRGQHVV�RI�ILW�RI�WKH�PRGHOV�ZDV�KLJKHU�IRU�WKH�
2/6� PRGHO� �������� DQG� ORZHVW� IRU� WKH� ILUVW�
TXDQWLOH� PRGHOV� ��������� 7KH� YDULDEOHV� FDQ� 

JHQHUDOO\�EH�SXW�LQWR�WKUHH�FDWHJRULHV��LQFRPH�
YDULDEOHV�� ORFDWLRQ�YDULDEOHV�DQG�GHPRJUDSKLF�
YDULDEOHV�� $PRQJ� WKH� LQFRPH� YDULDEOHV�� LQ�
FRPH� IURP� DJULFXOWXUH�� QRQIDUP� DFWLYLWLHV��
UHPLWWDQFH�DQG�ZDJHV�KDG�SRVLWLYH�VLJQLILFDQW�
HIIHFW� RQ� IRRG� H[SHQGLWXUH� LQ� WKH� 2/6� RU� 
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$G]DZOD�DQG�.XGDG]H �� 

TXDQWLOH�PRGHOV�RU�ERWK��2QO\� UXUDO� IRUHVW�ZDV�
VLJQLILFDQW� DQG� QHJDWLYH� DPRQJ� WKH� ORFDWLRQ�
YDULDEOHV��$PRQJ�WKH�VRFLRHFRQRPLF�YDULDEOHV��
HGXFDWLRQ� DQG� SRO\JDPRXV� PDULWDO� VWDWXV� KDG��
SRVLWLYH� HIIHFWV� RQ� IRRG� FRQVXPSWLRQ� H[SHQGL�
WXUH�ZKLOH�KRXVHKROG�VL]H��EHLQJ�D�PDOH�KRXVH�
KROG�KHDG��PRQRJDPRXV�PDULWDO�VWDWXV��PDUULHG�
EXW� GLYRUFHG� RU� EHLQJ� D� ZLGRZ�ZLGRZHU� KDG�
QHJDWLYH�VLJQLILFDQW�HIIHFW�RQ�KRXVHKROGV¶�IRRG�
FRQVXPSWLRQ�H[SHQGLWXUH��� 
 
(IIHFW�RI�LQFRPH�RQ�IRRG�H[SHQGLWXUH 
)URP�WDEOH����DJULFXOWXUDO�LQFRPH�KDG�D�SRVLWLYH�
VLJQLILFDQW� HIIHFW� RQ� IRRG� FRQVXPSWLRQ� H[�
SHQGLWXUH�LQ�DOO�PRGHOV�� WKHVH�DUH�VLJQLILFDQW�DW�
����WKLV�PHDQV�WKDW�KRXVHKROG�KHDGV�ZLWK�KLJK�
HU� LQFRPH� IURP� DJULFXOWXUDO� DFWLYLWLHV� KDYH�
KLJKHU�H[SHQGLWXUH�RQ�IRRG��WKH�LPSDFW�RI�DJUL�
FXOWXUDO� LQFRPH�LV�KLJKHVW� IRU� WKH� ILUVW�TXDQWLOH�
KRXVHKROGV�ZLWK�DQ�HODVWLFLW\�RI��������7KXV��D�
����� LQFUHDVH� LQ� DJULFXOWXUDO� LQFRPH� OHDGV� WR�
����� LQFUHDVH� LQ� IRRG� H[SHQGLWXUH� DPRQJ� WKH�
KRXVHKROGV�LQ�WKH�ILUVW�TXDQWLOH�ZKLOH�WKDW�RI�WKH�
VHFRQG�DQG� WKLUG�TXDQWLOHV�DUH������DQG�������
UHVSHFWLYHO\��7KH�HVWLPDWHG�SRVLWLYH�HODVWLFLWLHV�
PD\� EH� GXH� WR� FRQVXPSWLRQ� RI� RZQ-SURGXFHG�
DJULFXOWXUDO� FRPPRGLWLHV�� ,Q�PRVW� FDVHV�ZKHUH�
IDUPHUV� FRQVXPH� RZQ� SURGXFHG� FRPPRGLWLHV��
IRRG� ZDVWDJH� WHQGV� WR� EH� KLJK�� &RQWUDULO\��
KRXVHKROGV� ZKR� EX\V� IRRG� FRPPRGLWLHV� DUH�
XVXDOO\� PRUH� FRQVFLRXV� RI� WKH� H[SHQGLWXUH� RQ�
IRRG��7KLV�H[SODLQV�WKDW�WKH�JHQHUDO�REVHUYDWLRQ�
RI� IDUPHUV� DV� SRRUHU� KRXVHKROGV� LV� FHQWUHG� RQ�
LVVXHV� DURXQG� RZQ� FRQVXPSWLRQ�� � &RQWUDU\� WR�
WKLV� VWXG\�� <LPHU� ������� IRXQG� WKDW� VHOI-
HPSOR\PHQW�KDG�D�QHJDWLYH�HIIHFW�RQ�IRRG�FRQ�
VXPSWLRQ�H[SHQGLWXUH� 
 
,QFRPH� IURP� QRQ-IDUP� DFWLYLWLHV� DOVR� KDG� D�
SRVLWLYH� VLJQLILFDQFH�� DW� ���� RQ� IRRG� H[SHQGL�
WXUH� LQ� DOO� PRGHOV� H[FHSW� LQ� WKH� WKLUG� TXDQWLOH�
PRGHO�WKDW�ZDV�LQVLJQLILFDQW��DOWKRXJK�SRVLWLYH��
7KH� HIIHFW� LV� KRZHYHU� KLJKHU� IRU� KRXVHKROGV�
ORFDWHG� DW� WKH� PHGLDQ� WKDQ� WKH� ILUVW� TXDQWLOH�
KRXVHKROGV�� $� ����� LQFUHDVH� LQ� QRQIDUP� LQ�
FRPH� OHDGV� WR� D� ����� DQG� ������ LQFUHDVH� LQ�
IRRG� H[SHQGLWXUH� DPRQJ� WKH� ILUVW� DQG� VHFRQG�
TXDQWLOH� KRXVHKROGV� UHVSHFWLYHO\�� 1RQ-IDUP�
DFWLYLWLHV� DUH� DQ� LPSRUWDQW� VRXUFHV� RI� DQ� DGGL�
WLRQDO�LQFRPH�IRU�PDQ\�KRXVHKROGV��HVSHFLDOO\��
IDUP�KRXVHKROGV��7KH�LQVLJQLILFDQFH�RI�WKH�YDU�
LDEOH� LQ� WKH�XSSHU�TXDQWLOH�PRGHO�VXJJHVWV� WKDW�

QRQIDUP�LQFRPH�DFWLYLWLHV�KDYH�PRUH�HIIHFWV�RQ�
KRXVHKROGV� ZLWK� ORZHU� IRRG� H[SHQGLWXUH� WKDQ�
WKRVH� ZLWK� KLJKHU� IRRG� H[SHQGLWXUH�� 7KXV�� LQ�
SURPRWLQJ� QRQIDUP� DFWLYLWLHV�� KRXVHKROGV�ZLWK�
ORZHU�IRRG�H[SHQGLWXUH�VKRXOG�EH�WDUJHWHG��7KLV�
LV�FRQVLVWHQW�ZLWK� WKH� ILQGLQJV�RI�7DOXNGHU�DQG�
&KLOH���������� 
 
5HPLWWDQFHV� KDG� D� SRVLWLYH� HIIHFW� RQ� WKH� IRRG�
H[SHQGLWXUH� RI� RQO\� KRXVHKROGV� LQ� WKH� ORZHU�
TXDQWLOH� EXW� WKH� VLJQLILFDQFH� LV� ZHDN� �������
$OWKRXJK� WKH� VRXUFHV� RI� UHPLWWDQFHV� ZHUH� QRW�
H[DPLQHG�LQ�WKLV�VWXG\��WKH�ILQGLQJ�LPSOLHV�WKDW�
UHPLWWDQFH� OHDGV� WR�D� KLJKHU� IRRG�FRQVXPSWLRQ�
H[SHQGLWXUH�� 7KXV�� D� ����� LQFUHDVH� LQ� UHPLW�
WDQFHV�FRXOG�OHDG�WR������LQFUHDVH�LQ�KRXVHKROG�
IRRG� H[SHQGLWXUH�� 8PHK� DQG� $VRJZD� �������
DOVR�HVWLPDWHG�D�SRVLWLYH�HIIHFW�RI�LQFRPH�IURP�
WUDQVIHUV� RQ� IRRG� FRQVXPSWLRQ� H[SHQGLWXUH��
DOWKRXJK�WKLV�ZDV�QRW�VLJQLILFDQW�IRU�WKHLU�VWXG\��
&RQWUDULO\�� 7DOXNGHU� DQG� &KLOH� ������� IRXQG�
WKDW�UHPLWWDQFHV�OHDG�WR�D�GHFOLQH�LQ�WKH�JURZWK�
RI�FRQVXPSWLRQ�H[SHQGLWXUH�� 
 
:DJH�LQFRPH�KDG�SRVLWLYH�VLJQLILFDQW�HIIHFW��DW�
����RQ�KRXVHKROG�IRRG�H[SHQGLWXUH�LQ�DOO�PRG�
HOV�� 7KXV�� DV�ZDJH� LQFRPH� LQFUHDVHV�� IRRG� H[�
SHQGLWXUH�DOVR�LQFUHDVHV��7KH�HIIHFW�ZDV�KLJKHU�
IRU�WKH�ORZHU��������DQG�XSSHU�TXDQWLOH��������
WKDQ� IRU� WKH�PHGLDQ� TXDQWLOH� �������� 7DOXNGHU�
DQG�&KLOH��������IRXQG�WKDW�LQFRPH�IURP�ZDJH�
DFWLYLWLHV�FDQ� OHDG� WR�DQ� LQFUHDVH� LQ� WKH�JURZWK�
RI� FRQVXPSWLRQ� H[SHQGLWXUH� RI� KRXVHKROGV��
&RQWUDU\��<LPHU��������IRXQG�WKDW�ZRUNLQJ�DV�D�
SXEOLF�HPSOR\HH�RU�DQ�1*2�HPSOR\HH�GHFUHDV�
HV� WKH� FRQVXPSWLRQ� H[SHQGLWXUH� RI� WKH� KRXVH�
KROG�� 
 
(IIHFW� RI� GHPRJUDSKLF� DQG� ORFDWLRQ� IDFWRUV�
RQ�IRRG�H[SHQGLWXUH 
7DEOH���VKRZV� WKDW�KRXVHKROGV� ORFDWHG� LQ� UXUDO�
IRUHVW� VSHQG� OHVV� RQ� IRRG� FRQVXPSWLRQ� WKDQ�
WKHLU� XUEDQ� FRXQWHUSDUWV� RU� KRXVHKROGV� ORFDWHG�
HOVHZKHUH� LQ� WKH� UHJLRQ�� 7KXV�� WKH� YDULDEOH��
UXUDO� IRUHVW� VLJQLILFDQWO\� LQIOXHQFHV� IRRG� FRQ�
VXPSWLRQ�H[SHQGLWXUH�DW����LQ�DOO�PRGHOV��$OW�
KRXJK� IRRG� SURGXFWLRQ� LV� D� PDMRU� HFRQRPLF�
DFWLYLW\�RI�WKH�KRXVHKROGV�LQ�WKH�9ROWD�UHJLRQ��LW�
LV�PRUH�FRPPRQ� IRU� WKH� UXUDO�KRXVHKROGV� WKDQ�
WKH�XUEDQ�KRXVHKROGV� �*66������D���6LPLODUO\��
WKH�FXOWLYDWLRQ�RI�IRRG�FURSV�VXFK�DV�PDL]H�DQG�
FDVVDYD�DUH�FRPPRQ� IRU�KRXVHKROGV� ORFDWHG� LQ� 
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�(IIHFWV�RI�LQFRPH�RQ�IRRG�FRQVXPSWLRQ�H[SHQGLWXUH��� �� 

 

9DULDEOH 

2/6 4XDQWLOH�UHJUHVVLRQ 
    �VW�TXDQWLOH������ �QG�TXDQWLOH����� �UG�TXDQWLOH������ 

&RHII� 
3-
9DOXH &RHII� 

3-
9DOXH &RHII� 

3-
9DOXH &RHII� 3-9DOXH 

,QFRPH 
                

$JULFXOWXUH 
����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

1RQ-IDUP 
����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

5HPLWWDQFH 
����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

:DJH 
����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

/RFDWLRQ�                 

5XUDO�FRVWDO 
����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

-����� 
������� ����� 

5XUDO�IRUHVW 
-���� 
������� ����� 

-����� 
������� ����� 

-����� 
������� ����� 

-����� 
������� ����� 

5XUDO�VDYDQQD 
-����� 
������� ����� 

-����� 
������� ����� 

����� 
������� ����� 

-����� 
������� ����� 

'HPRJUDSKLFV               
+RXVHKROG�
VL]H 

-����� 
������� ����� 

-����� 
������� ����� 

-����� 
������� ����� 

-����� 
������� ����� 

(GXFDWLRQ 
����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

$JH 
����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

0DOH 
-����� 
������� ����� 

-����� 
������� ����� 

-����� 
������� ����� 

-����� 
������� ����� 

0DULWDO�VWDWXV�               
0DUULHG� 
PRQRJDPRXV 

-����� 
������� ����� 

-����� 
������� ����� 

-����� 
������� ����� 

-����� 
������� ����� 

0DUULHG� 
SRO\JDPRXV 

����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

&RPPRQ�ODZ�
RU�OLYLQJ� 
WRJHWKHU 

-����� 
������� ����� 

-����� 
������� ����� 

-����� 
������� ����� 

-����� 
������� ����� 

'LYRUFHG 
-����� 
������� ����� 

-����� 
������� ����� 

-����� 
������� ����� 

-����� 
������� ����� 

:LGRZHG 
-����� 
������� ����� 

-����� 
������� ����� 

-����� 
������� ����� 

-����� 
������� ����� 

&RQVWDQW 
����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

����� 
������� ����� 

$GM��5�VT �����               

3VHXGR�5�VT�     �����   �����   �����   

7DEOH����)DFWRUV�LQIOXHQFLQJ�KRXVHKROG¶V�SHU�FDSLWD�IRRG�H[SHQGLWXUH 

127(��6WDQGDUG�HUURUV�DUH�LQ�SDUHQWKHVHV� 
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UXUDO� IRUHVW� DUHDV�� 7KLV�� WKH� HVWLPDWHG� QHJDWLYH�
HIIHFW� RI� UXUDO� IRUHVW� RQ� IRRG� FRQVXPSWLRQ� H[�
SHQGLWXUH� LV� SODXVLEOH� VLQFH� WKHVH� KRXVHKROG�
KHDGV�PD\�QRW�PDNH� KLJK� H[SHQGLWXUH�RI� IRRG�
FRQVXPSWLRQ� GLUHFWO\�� 7KH� LPSOLFDWLRQ� LV� WKDW�
UXUDO� KRXVHKROGV� LQ� WKH� UXUDO� IRUHVW� EHOW� RI� WKH�
UHJLRQ� VKRXOG� EH� JLYHQ� DWWHQWLRQ� WR� HQKDQFH�
WKHLU� FRQVXPSWLRQ�� &RQWUDU\� WR� WKLV� VWXG\�� &D�
JOD\DQ� DQG� $VWDU� ������� UHSRUWHG� WKDW� KRXVH�
KROGV� ORFDWHG� LQ� XUEDQ� DUHDV� VSHQG� KLJK� RQ�
IRRG� 
 
+RXVHKROG� VL]H� ZDV� VLJQLILFDQW� DW� ��� LQ� DOO�
PRGHOV�DQG�KDG�D�QHJDWLYH� VLJQ��7KLV� VXJJHVWV�
WKDW� KRXVHKROGV�ZLWK�PDQ\�PHPEHUV�KDYH� OHVV�
SHU�FDSLWD�IRRG�H[SHQGLWXUH��$OWKRXJK�WKH�WRWDO�
H[SHQGLWXUH� RI� WKHVH� ODUJH� KRXVHKROGV� PD\� EH�
KLJKHU�� WKH� UHODWLYH� RU� SHU� FDSLWD� H[SHQGLWXUH�
PD\�EH� ORZHU��7ZR� LVVXHV� DUH�SODXVLEOH� LQ� H[�
SODLQLQJ� WKLV� RXWFRPH�� 7KH� ILUVW� LV� WKDW� ODUJHU�
KRXVHKROGV�PD\� VSHQG� RQ� OHVV� H[SHQVLYH� IRRG�
FRPPRGLWLHV� LQ� RUGHU� WR� PD[LPLVH� WKHLU� IRRG�
H[SHQGLWXUH�� 6HFRQGO\�� WKH� UDWH� RI� LQFUHDVH� LQ�
IRRG�FRQVXPSWLRQ�H[SHQGLWXUH�PD\�EH�OHVV�WKDQ�
XQLWDU\��WKXV��LI�WKH�KRXVHKROG�VL]H�LQFUHDVHG�E\�
������ WKH�H[SHQGLWXUH�RQ� IRRG�ZRXOG� LQFUHDVH�
DW�D�SHUFHQWDJH� OHVV� WKDQ������7KH�HODVWLFLW\�RI�
KRXVHKROG� VL]H� ZDV� KLJKHU� IRU� WKH� PHGLDQ�
������ WKDQ� WKH� XSSHU� �������� DQG� WKH� ORZHU�
��������TXDQWLOHV��7KLV�LV�FRQVLVWHQW�ZLWK�'RQ�
NRK�HW�DO���������ZKR�DUJXHG�WKDW�UHVRXUFHV�DUH�
OLPLWHG� ZLWK� LQFUHDVLQJ� VL]H� RI� WKH� KRXVHKROG��
&RQWUDU\� WR� WKLV� VWXG\�� %DEDOROD� DQG� � ,VLWRU�
�������� 6HNKDPSX� ������� DQG� -DFREVRQ� HW�� DO��
������� IRXQG�D�SRVLWLYH�HIIHFW�RQ�FRQVXPSWLRQ�
H[SHQGLWXUH� 
 
)URP� WKH� UHJUHVVLRQ� UHVXOW�� HGXFDWLRQ�ZDV� VLJ�
QLILFDQWO\� GLIIHUHQW� IURP� ]HUR� DW� ���� 7KH� GDWD�
UHYHDOHG� WKDW�KRXVHKROG�KHDGV�ZLWK� VRPH� OHYHO�
RI�IRUPDO�HGXFDWLRQ�VSHQGV��������*KDQD�FHGLV�
DQQXDOO\� RQ� IRRG� PRUH� WKDQ� KRXVHKROG� KHDGV�
ZLWK� QR� IRUPDO� HGXFDWLRQ�� 6LPLODUO\�� WKH� VWXG\�
E\�0HQJ� HW� DO��� ������� UHYHDOHG� WKDW� HGXFDWHG�
KRXVHKROGV� VSHQGV� ����� *KDQD� FHGLV� ZHHNO\�
�HTXLYDOHQW�RI��������*KDQD�FHGLV�DQQXDOO\��RQ�
IUHVK�YHJHWDEOHV� WKDQ�KRXVHKROG�KHDGV�ZLWK�QR�
IRUPDO� HGXFDWLRQ�� 7KLV� LV� FRQVLVWHQW� ZLWK� WKH�
SRVLWLYH� HIIHFW� RI� HGXFDWLRQ� RQ� KRXVHKROGV¶�
IRRG�H[SHQGLWXUH��7KLV�LV�D�FRQILUPDWLRQ�RQ�WKH�
LPSRUWDQFH� RI� IRUPDO� HGXFDWLRQ� LQ� LPSURYLQJ�
KRXVHKROG� ZHOIDUH�� HFRQRPLF� JURZWK� DQG� GH�
YHORSPHQW�� &RQVLVWHQWO\�� WKH� HODVWLFLW\� RI� HGX- 

$G]DZOD�DQG�.XGDG]H �� 

FDWLRQ�ZDV�KLJKHU�IRU�WKH�XSSHU�TXDQWLOH�KRXVH�
KROGV�� 0RVW� HGXFDWHG� *KDQDLDQ� KRXVHKROGV�
VSHQG�KLJK�DPRXQWV�RQ�IRRG�FRQVXPSWLRQ�VLQFH�
WKH\�DLP�DW�FRQVXPLQJ�µTXDOLW\¶�IRRG�FRPPRGL�
WLHV�� 1DPVR� HW� DO��� ������� DQG� <LPHU� �������
DOVR� HVWLPDWHG� WKDW� HGXFDWLRQ� KDYH� D� SRVLWLYH�
VLJQLILFDQW� HIIHFW� RQ� IRRG� FRQVXPSWLRQ� H[�
SHQGLWXUH��+RZHYHU��WKLV�LV�FRQWUDU\�WR�WKH�ILQG�
LQJV�LQ�'RQNRK�HW�DO���������DQG�&DJOD\DQ�DQG�
$VWDU��������� 
 
+RXVHKROG¶V� KHDGHG� E\� PDOHV� KDYH� OHVV� IRRG�
H[SHQGLWXUH�� %XW� WKLV� ZDV� VLJQLILFDQW� IRU� WKH�
ORZHU� TXDQWLOH� KRXVHKROGV� DW� ��� VLJQLILFDQFH�
OHYHO��7KLV�PHDQV�WKDW�WKH�VH[�RI�WKH�KRXVHKROG�
KHDG� GRHV� QRW� KDYH� VLJQLILFDQW� HIIHFW� RQ� IRRG�
H[SHQGLWXUH� LI� WKH� H[SHQGLWXUH� OHYHO� RI� WKH�
KRXVHKROG� LV� KLJK�� 7KXV�� JHQGHUHG� IRRG� LQH�
TXDOLWLHV� FDQ� RQO\� EH� VLJQLILFDQWO\� REVHUYHG�
DPRQJ� KRXVHKROGV� ZLWK� ORZHU� IRRG� FRQVXPS�
WLRQ� H[SHQGLWXUH�� 7KH� QHJDWLYH� RXWFRPH� LQ� WKH�
ORZHU� TXDQWLOH� VXJJHVWV� WKDW� PHDVXUHV� VXFK� DV�
/LYHOLKRRG� (PSRZHUPHQW� $JDLQVW� 3RYHUW\�
;/($3��WKDW�VHHNV�WR�DGGUHVV�ZHOIDUH�LQHTXDOL�
WLHV�� HVSHFLDOO\�� DPRQJ� WKH� ZRPHQ� LV� LQ� WKH�
ULJKW� GLUHFWLRQ� DQG� WKLV� REMHFWLYH� FDQ�EHWWHU� EH�
DFKLHYHG� LI� WKH�SRRUHU�KRXVHKROGV�DUH�WDUJHWHG��
7KLV� LV� FRQVLVWHQW�ZLWK� VWXGLHV� WKDW� DUJXHG� WKDW�
KRXVHKROG� ZHOIDUH� DQG� IRRG� SURGXFWLRQ� FRXOG�
EH�LPSURYHG�LI�ZRPHQ�DUH�JLYHQ�HTXDO�GHFLVLRQ�
PDNLQJ� DQG� UHVRXUFH� RSSRUWXQLWLHV��'RQNRK� HW�
DO�� ������� DQG�<PHU� ������� DOVR� UHSRUWHG� WKDW�
IHPDOH� KHDGHG� KRXVHKROGV� KDYH� KLJKHU� IRRG�
H[SHQGLWXUH��7KLV�ILQGLQJ�LV�VLPLODU�WR�WKH�ILQG�
LQJV� RI� .RVWDNLV� ������� DQG� &DJOD\DQ� DQG�
$VWDU� �������� 6LPLODUO\�� 0HQJ� HW� DO��� �������
IRXQG�WKDW�PDOH�KHDGHG�KRXVHKROGV�VSHQG������
*KDQD� FHGLV� HYHU\� ZHHN� RQ� IUHVK� YHJHWDEOHV�
OHVV�WKDQ�WKRVH�KHDGHG�E\�IHPDOHV� 
 
0DULWDO� VWDWXV� KDYH� PL[HG� LPSOLFDWLRQV� DQG�
PL[HG� HPSLULFDOO\� REVHUYHG� HIIHFWV� RQ� IRRG�
H[SHQGLWXUH� �VHH�'RQNRK�HW�DO���������0HQJ�HW�
DO��� ������ 6HNKDPSX�� ������� 7KHVH� VWXGLHV� GL�
YLGHG�KRXVHKROG�KHDGV�RU�UHVSRQGHQWV�LQWR�PDU�
ULHG� DQG� VLQJOH� JURXS�� KRZHYHU�� WKLV� VWXG\� SXW�
WKH� YDULRXV� KRXVHKROG� KHDGV� LQWR� WKHLU� DFWXDO�
FXUUHQW� PDULWDO� VWDWXV� VLQFH� WKLV� LV� EHOLHYHG� WR�
SURYLGH� PRUH� SUDFWLFDO� ILQGLQJV�� +RXVHKROG�
KHDGV� ZKR� KDG� PRQRJDPRXV� PDUULDJH� KDYH�
OHVV� SHU� FDSLWD� IRRG� FRQVXPSWLRQ� H[SHQGLWXUH�
WKDQ�WKH�KRXVHKROG�KHDGV�ZKR�KDYH�QHYHU�PDU- 
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ULHG�� 7KLV� FRXOG� EH� GXH� WR� WKH� IDFW� WKDW� IRRG�
FRQVXPSWLRQ� GHFLVLRQ� PDNLQJ� DPRQJ� WKHVH�
KRXVHKROGV�PD\�EH�HIILFLHQW�EHWZHHQ�WKH�KRXVH�
KROG�KHDG�DQG�WKH�VSRXVH��7KLV�ZDV�VLJQLILFDQW�
DW����IRU� WKH� ORZHU�TXDQWLOH�� VLJQLILFDQW�DW����
IRU�WKH�XSSHU�TXDQWLOH�DQG�QRW�VLJQLILFDQW�IRU�WKH�
PHGLDQ� KRXVHKROGV�� &RQWUDULO\�� SRO\JDPRXV�
PDUULHG�KRXVHKROG�KHDGV�KDG�KLJKHU�SHU�FDSLWD�
IRRG� H[SHQGLWXUH�� 7KLV� ZDV� VLJQLILFDQW� DW� ���
DQG� ���� IRU� WKH� PHGLDQ� DQG� XSSHU� TXDQWLOHV��
UHVSHFWLYHO\��/LNH�PRQRJDPRXV�PDUULHG�KRXVH�
KROG�KHDGV��GLYRUFHG��VLJQLILFDQW�IRU�RQO\�ORZHU�
TXDQWLOH� DW� ����� DQG� ZLGRZHG� �VLJQLILFDQW� DW�
��� DQG� ��� UHVSHFWLYHO\� IRU� ORZHU� DQG� XSSHU�
TXDQWLOHV��KRXVHKROG�KHDGV�KDYH�OHVV�SHU�FDSLWD�
IRRG� H[SHQGLWXUH�� � 7KLV� LV� FRQVLVWHQW� ZLWK� WKH�
ILQGLQJ� RI� &DJOD\DQ� DQG� $VWDU� ������� WKDW�
KRXVHKROG� KHDGV� ZKR� DUH� VLQJOH� PDNH� KLJKHU�
IRRG� H[SHQGLWXUH� WKDQ� WKRVH� KRXVHKROG� KHDGV�
WKDW�KDYH�RWKHU�PDULWDO�VWDWXVHV�� 
 
&21&/86,21� $1'� 32/,&<� ,03/,&$�
7,216 
7KLV�VWXG\�DQDO\VHG�IRRG�FRQVXPSWLRQ�H[SHQGL�
WXUH� DPRQJ� KRXVHKROGV� LQ� WKH� 9ROWD� UHJLRQ� RI�
*KDQD��2QH�RI�WKH�PDMRU�DQG�EDVLF�FRPSRQHQW�
RI� KRXVHKROG� FRQVXPSWLRQ� H[SHQGLWXUH� LV� IRRG�
H[SHQGLWXUH�� *LYHQ� WKH� FHQWUDO� UROH� RI� IRRG� LQ�
KXPDQ� DQG� HFRQRPLF� GHYHORSPHQW�� UHVHDUFK�
IRFXV�RQ�IRRG�H[SHQGLWXUH�LV�YLWDO� IRU�VXVWDLQD�
EOH�GHYHORSPHQW��$� FRQVLVWHQW� ILQGLQJ�ZDV� WKH�
SRVLWLYH� LQIOXHQFH� RI� LQFRPH� RQ� WKH� OHYHO� RI�
IRRG� H[SHQGLWXUH�� 8QOLNH� SUHYLRXV� VWXGLHV�
�1DPVR�HW�DO���������0HQW�HW�DO���������$LGRR�HW�
DO��� ������ WKDW� XVHG� WRWDO� LQFRPH�� WKLV� VWXG\�
GLVDJJUHJDWHG� LQFRPH� VRXUFHV� DQG� H[DPLQHG�
WKHLU� VSHFLILF� LPSDFWV� RQ� IRRG� FRQVXPSWLRQ�
H[SHQGLWXUH�� ,W� LV� FRQFOXGHG� WKDW� LQFRPH� IURP�
DJULFXOWXUDO�DFWLYLWLHV�KDG�WKH�KLJKHVW�LPSDFW�RQ�
SHU� FDSLWD� IRRG� H[SHQGLWXUH�� 3HUKDSV�� DJULFXO�
WXUDO� LQFRPH� FRXOG� KDYH� OHVV� LPSDFW� LI� RWKHU�
FRPSRQHQWV� RI� KRXVHKROG� H[SHQGLWXUH� VXFK� DV�
QRQ-IRRG� RU� WRWDO� FRQVXPSWLRQ� H[SHQGLWXUH�
ZHUH� XVHG��7KLV� SURYLGH�PRUH� VSHFLILF� ILQGLQJ�
DQG�FDOO�IRU�VXSSRUW�WR�HQKDQFH�IDUPLQJ�KRXVH�
KROGV¶� FRQVXPSWLRQ� H[SHQGLWXUH� LQ� RWKHU� FRP�
SRQHQWV��+RZHYHU�� WKH� SRVLWLYH� VLJQLILFDQFH� RI�
DOO�LQFRPH�VRXUFHV�RQ�IRRG�H[SHQGLWXUH�VXSSRUW�
UHFRPPHQGDWLRQV� RQ� OLYHOLKRRG� GLYHUVLILFDWLRQ�
DV� D� VWUDWHJ\� WR� LPSURYH� KRXVHKROG� ZHOIDUH��
UHGXFH�ULVN�DQG�YXOQHUDELOLW\�� 
 
,W� LV� DOVR� UHFRPPHQGHG� WKDW� WKH� HIIHFW� RI� LQ- 

 

(IIHFWV�RI�LQFRPH�RQ�IRRG�FRQVXPSWLRQ�H[SHQGLWXUH��� �� 

FRPH� RQ� QRQ-IRRG� FRQVXPSWLRQ� H[SHQGLWXUH�
VKRXOG�EH�LQYHVWLJDWHG�WR�FRPSOHPHQW�WKH�ILQG�
LQJV� LQ� WKLV� VWXG\��(TXDOO\� LPSRUWDQW� DQG� FRQ�
VLVWHQW�ZLWK�HDUOLHU�VWXGLHV�LV�WKH�SRVLWLYH�HIIHFW�
RI� HGXFDWLRQ� DQG� WKH� QHJDWLYH� HIIHFW� RI� KRXVH�
KROG� VL]H� RQ� IRRG� FRQVXPSWLRQ� H[SHQGLWXUH��
7KLV� GUDZV� DQG� VXSSRUW� SUHYLRXV� VWXG\� RQ� WKH�
LPSRUWDQFH� RI� IRUPDO� HGXFDWLRQ� LQ� KRXVHKROG�
DQG� WKH� JHQHUDO� HFRQRPLF� GHYHORSPHQW� RI� WKH�
FRXQWU\�� (GXFDWLRQDO� SURJUDPV� HVSHFLDOO\� RQ�
GLHWV� VKRXOG�EH�SURPRWHG� LQ� WKH� UHJLRQ��7R� UH�
GXFH�KRXVHKROGV¶�YXOQHUDELOLW\�WR�IRRG�LQVHFXUL�
W\��SULFH� LQFHQWLYHV� WR� LQFUHDVH� WKH�UHDO� LQFRPH�
IURP� WKH� YDULRXV� LQFRPH� VRXUFHV�� HVSHFLDOO\��
DJULFXOWXUH�VKRXOG�DOVR�EH�SURPRWHG� 
 
5()(5(1&(6 
$PLQX��)��2���$GHEDQMR��2��$��� DQG� �0RKDP�
PHG�� +�� $�� �������� 'HWHUPLQDQWV� RI� IRRG�
H[SHQGLWXUH� SDWWHUQV� DPRQJ� KRXVHKROGV� LQ�
2VKRGL-,VROR�ORFDO�JRYHUQPHQW�DUHD�RI�/DJRV�
6WDWH�� 1LJHULD��1LJHULDQ� -RXUQDO� RI� $JULFXO�
WXUH��)RRG�DQG�(QYLURQPHQW�����������–���� 

 
$LGRR�� 5��� 1XUDK�� *�� .��� )LDORU� �6�� &�� DQG�
2KHQH-<DQN\HUD��.����������'HWHUPLQDQWV�RI�
GLDU\�FRQVXPSWLRQ�H[SHQGLWXUH�LQ�XUEDQ�FRP�
PXQLWLHV� RI� VRXWKHUQ�*KDQD�� -RXUQDO� RI� 6FL�
HQFH�DQG�7HFKQRORJ\�����������-��� 

 
%DEDOROD��'��$���DQG��,VLWRU��6��8����������$QDO�
\VLV�RI� WKH�GHWHUPLQDQWV�RI� IRRG�H[SHQGLWXUH�
SDWWHUQV�DPRQJ�XUEDQ�KRXVHKROGV�LQ�1LJHULDௗ��
(YLGHQFH�IURP�/DJRV�6WDWH���-RXUQDO�RI�$JUL�
FXOWXUH�DQG�9HWHULQDU\�6FLHQFH����������–��� 

 
%HVDDQNR��'��� DQG� � %UDHXWLJDP��5�� 5�� ��������
0LFURHFRQRPLFV��IRXUWK�HGL���-RKQ�:LOH\�DQG��
6RQV��,QF�� 

 
%RXLV�� +�� (�� �������� 7KH� HIIHFW� RI� LQFRPH� RQ�
GHPDQG� IRU� IRRG� LQ� SRRU� FRXQWULHV�� $UH� RXU�
IRRG� FRQVXPSWLRQ� GDWDEDVHV� JLYLQJ� XV� UHOLD�
EOH� HVWLPDWHV"� -RXUQDO� RI�'HYHORSPHQW� (FR�
QRPLFV���������-���� 

 
&DJOD\DQ��(�� DQG�$VWDU� �0�� ��������$�PLFURH�
FRQRPHWULF� DQDO\VLV� RI� KRXVHKROG� FRQVXPS�
WLRQ� H[SHQGLWXUH� GHWHUPLQDQWV� IRU� ERWK� UXUDO�
DQG�XUEDQ�DUHDV�LQ�7XUNH\��$PHULFDQ�,QWHUQD�
WLRQDO�-RXUQDO�RI�&RQWHPSRUDU\�5HVHDUFK����
�������-��� 
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'DYLV� ��&��*���0RXVVLH��0���'LQQLQJ��-��6��DQG�
&KULVWDNLV�� *�� -�� �������� 6RFLRHFRQRPLF�
'HWHUPLQDQWV� RI� )RRG� ([SHQGLWXUH� 3DWWHUQV�
DPRQJ� 5DFLDOO\� 'LIIHUHQW� /RZ-,QFRPH�
+RXVHKROGV�� $Q� (PSLULFDO� $QDO\VLV��:HVW�
HUQ� -RXUQDO� RI� $JULFXOWXUDO� (FRQRPLFV�� �
��������-����� 

 
'RQNRK��6��$���$OKDVVDQ��+��� DQG� �1NHJEH��3��

.�� ��������)RRG�H[SHQGLWXUH�DQG�KRXVHKROG�
ZHOIDUH� LQ� *KDQD��$IULFDQ� -RXUQDO� RI� )RRG�
6FLHQFH�� ������ ���–����� KWWSV���
GRL�RUJ���������$-)6���������� 

 
)DQ�� -��;���%URZQ��%��%���.RZDOHVNL--RQHV��/��

.HQ� 5� 6PLWK� DQG�=LFN��&��'�� ������� �
+RXVHKROG� IRRG� H[SHQGLWXUH� SDWWHUQV�� $�
FOXVWHU� DQDO\VLV�� 0RQWKO\ /DERU 5HYLHZ��
SS����-��� 

 
)$2�� ��������7KH� 6WDWH� RI� )RRG� DQG� $JULFXO�
WXUH� ������ 6RFLDO� SURWHFWLRQ� DQG� DJULFXO�
WXUH�� %UHDNLQJ� WKH� F\FOH� RI� UXUDO� SRYHUW\��
6RID� 

� 
*HUEHQV-/HHQHV�� 3�:��� 1RQKHEHO�� 6�� DQG�.URO�

0�6�� )RRG� FRQVXPSWLRQ� SDWWHUQV� DQG� HFR�
QRPLF�JURZWK�� ,QFUHDVLQJ�DIIOXHQFH�DQG� WKH�
XVH�RI�QDWXUDO�UHVRXUFHV��$SSHWLWH���������–
�����GRL���������M�DSSHW������������� 

 
*UHHQH�� :�� +�� �������� (FRQRPHWULF� DQDO\VLV�

�6HYHQWK� HG��� (QJODQG�� 3HDUVRQ� (GXFDWLRQ�
/LPLWHG� 

 
*66���������������SRSXODWLRQ�DQG�KRXVLQJ�FHQ�
VXV��VXPPDU\�UHSRUW�RI�ILQDO�UHVXOWV��$FFUD� 

 
*66�� �����D��� *KDQD� OLYLQJ� VWDQGDUGV� VXUYH\�
URXQG����*/66����3RYHUW\�SURILOH�LQ�*KDQD�
�����-�������$FFUD� 

 
*66�� �����E��� *KDQD� OLYLQJ� VWDQGDUGV� VXUYH\�
URXQG����*/66����0DLQ�UHSRUW��$FFUD��*KD�
QD� 

 
-DFREVRQ��'���0DYULNLRX��3��0���DQG��0LQDV��&��

�������� +RXVHKROG� VL]H� �� LQFRPH� DQG� H[�
SHQGLWXUH� RQ� IRRGௗ�� 7KH� FDVH� RI� &\SUXV��
-RXUQDO� RI� 6RFLR-(FRQRPLFV�� ������� ���–
����� KWWSV���GRL�RUJ���������
M�VRFHF������������ 

-HKOH��*��$���DQG��5HQ\��3��-����������$GYDQFHG�
PLFURHFRQRPLF�WKHRU\��WKLUG�HGLW���(QJODQG��
3HDUVRQ�(GXFDWLRQ�/LPLWHG� 

 
.RVWDNLV��,����������7KH�GHWHUPLQDQWV�RI�KRXVH�

KROGV¶�IRRG�FRQVXPSWLRQ�LQ�*UHHFH��,QWHUQD�
WLRQDO� -RXUQDO� RI� )RRG� DQG� $JULFXOWXUDO�
(FRQRPLFV����������–��� 

 
.RXVWDNLV�� ,�� �������� 7KH� GHWHUPLQDQWV� RI�

KRXVHKROGV¶� IRRG� FRQVXPSWLRQ� LQ� *UHHFH��
,QWHUQDWLRQDO� -RXUQDO� RI�)RRG�DQG�$JULFXO�
WXUDO�(FRQRPLFV����������-��� 

 
0HQJ��7���)ORUNRZVNL��:��-���6DUSRQJ��'���5HV�

XUUHFFLRQ�� $�� 9�� $��� DQG� � &KLQQDQ�� 0��
�������� 7KH� GHWHUPLQDQWV� RI� IRRG� H[SHQGL�
WXUHV� LQ� WKH� XUEDQ� KRXVHKROGV� RI� JKDQD�� $�
TXDQWLOH� UHJUHVVLRQ� DSSURDFK� 7LQJ�� ,Q� 6H�
OHFWHG� 3DSHU� SUHSDUHG� IRU� SUHVHQWDWLRQ� DW�
WKH� 6RXWKHUQ� $JULFXOWXUDO� (FRQRPLFV� $VVR�
FLDWLRQ� �6$($�� $QQXDO� 0HHWLQJ�� 2UODQGR��
)ORULGD���-���)HEUXDU\��������SS���–��� 

 
0LJQRXQD�� � '�� %��� $EGRXOD\H�� 7��� $OHQH�� $���

0DQ\RQJ�� 9�� 0��� 'RQWVRS�� 3�� 1���
$LQHPEDED]L��-��+��DQG�$VHLGX��5���������$�
PLFURHFRQRPHWULF� DQDO\VLV� RI� KRXVHKROG�
FRQVXPSWLRQ� H[SHQGLWXUH� GHWHUPLQDQWV� LQ�
\DP-JURZLQJ� DUHDV� RI� 1LJHULD� DQG� *KDQD��
7URSLFXOWXUD������������-���� 

 
1DPVR�� 1�� )�� 1VLNDQ�� %�� DQG� .HVLW�� .�� 1� �

��������'HWHUPLQDQWV�RI�KRXVHKROG�H[SHQGL�
WXUH�RQ�VRPH�PDMRU� IRRG� LWHPV� LQ�8\R�0H�
WURSROLV�� $NZD� ,ERP� 6WDWH�� 1LJHULD�� $VLDQ�
-RXUQDO�RI�$JULFXOWXUH�DQG�)RRG�6FLHQFHV���
��������-���� 

 
5DVN�� .�� -�� DQG� 5DVN�� 1�� �������� (FRQRPLF�

GHYHORSPHQW� DQG� IRRG� SURGXFWLRQ–
FRQVXPSWLRQ� EDODQFH�� $� JURZLQJ� JOREDO�
FKDOOHQJH�� )RRG� 3ROLF\�� ���� ���–�����
GRL���������M�IRRGSRO������������� 

 
6DQWHUDPR��)�*��DQG��6KDEQDP��1����������7KH�

LQFRPH-HODVWLFLW\� RI� FDORULHV�� PDFUR-� DQG�
PLFUR�QXWULHQWV��:KDW�LV�WKH�OLWHUDWXUH�WHOOLQJ�
XV"� )RRG� 5HVHDUFK� ,QWHUQDWLRQDO� KWWS���
G[�GRL�RUJ���������M�IRRGUHV�������������� 

 
6HNKDPSX��7��-����������6RFLR-HFRQRPLF�GHWHU-� 

� �� $G]DZOD�DQG�.XGDG]H 



-RXUQDO�RI�6FLHQFH�DQG�7HFKQRORJ\����.1867��$XJXVW����� 

 

 

�(IIHFWV�RI�LQFRPH�RQ�IRRG�FRQVXPSWLRQ�H[SHQGLWXUH��� �� 

RI� KRXVHKROG� IRRG� H[SHQGLWXUH� LQ� D� ORZ� LQ�
FRPH�WRZQVKLS�LQ�6RXWK�$IULFD��0HGLWHUUDQH�
DQ�-RXUQDO�RI�6RFLDO�6FLHQFHV�����������–�����
KWWSV���GRL�RUJ���������PMVV������Y�Q�S���� 

 
7DOXNGHU�� '�� DQG� &KLOH�� /�� �������� 'HWHUPL�
QDQWV� RI� *URZWK� LQ� &RQVXPSWLRQ� RI� 5XUDO 
+RXVHKROG� LQ� %DQJODGHVK�� $� 5HJUHVVLRQ�
$QDO\VLV�� 7DOXNGHU� DQG� &KLOH�� ,QWHUQDWLRQDO�
-RXUQDO�RI�$SSOLHG�(FRQRPLFV�����������-��� 

 
7XUUHOO�� *��� +HZLWW�� %��� 3DWWHUVRQ�� &��� 2OGHQ�
EXUJ��%��DQG�*RXOG��7����������6RFLRHFRQRP�
LF� GLIIHUHQFHV� LQ� IRRG� SXUFKDVLQJ� EHKDYLRXU�
DQG� VXJJHVWHG� LPSOLFDWLRQV� IRU� GLHW-UHODWHG�
KHDOWK� SURPRWLRQ�� -RXUQDO� RI� +XPDQ� 1XWUL�
WLRQ�DQG�'LHWHWLFV���������–�����GRL���������
M�����-���;������������[� 

 
8PHK��-��&��DQG�$VRJZD��&��&����������'HWHU�
PLQDQWV�RI�IDUP�KRXVHKROG�IRRG�H[SHQGLWXUH�� 

LPSOLFDWLRQV� IRU� IRRG� VHFXULW\� LQ� UXUDO�1LJH�
ULD�� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� (FRORJ\��
$JULFXOWXUH� DQG� &KHPLFDO� (QJLQHHULQJ�
�,&($&6
������'HFHPEHU���-���������3KX�
NHW��7KDLODQG���SS�����-���� 

 
9HQQ��'���'L[RQ�-���%DQZHOO��&��DQG�6WUD]GLQV��
/�� �������� 6RFLDO� GHWHUPLQDQWV� RI� KRXVHKROG�
IRRG� H[SHQGLWXUH� LQ� $XVWUDOLD�� WKH� UROH� RI�
HGXFDWLRQ��LQFRPH��JHRJUDSK\�DQG�WLPH��3XE�
OLF� +HDOWK� 1XWULWLRQ�� �-���� GRL���������
6����������������� 

 
:RUOG�)RRG�3URJUDPPH� �:)3��� ��������&RP�
SUHKHQVLYH� IRRG� VHFXULW\� DQG� YXOQHUDELOLW\�
DQDO\VLV���$FFUD��*KDQD� 

 
<LPHU�� 6�� �������� 'HWHUPLQDQWV� RI� IRRG� FRQ�
VXPSWLRQ� H[SHQGLWXUH� LQ� (WKLRSLD�� ,QWHUQD�
WLRQDO� -RXUQDO� RI� (FRQRPLF� 5HVHDUFK�� ������
���–���� 


