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7KLV� ZRUN� KDV� QRW� EHHQ� SUHYLRXVO\� VXEPLWWHG� LQ� ZKROH�� RU� LQ� SDUW�� IRU� WKH� DZDUG� RI� DQ\�

GHJUHH��,W�LV�P\�RZQ�ZRUN��(DFK�VLJQLILFDQW�FRQWULEXWLRQ�WR��DQG�TXRWDWLRQ�LQ��WKLV�GLVVHUWDWLRQ�

IURP� WKH� ZRUN�� RU� ZRUNV�� RI� RWKHU� SHRSOH� KDV� EHHQ� DWWULEXWHG�� DQG� KDV� EHHQ� FLWHG� DQG�

UHIHUHQFHG���
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,� ZLVK� WR� WKDQN�� ILUVW� DQG� IRUHPRVW��P\� VXSHUYLVRU��'U�� -DQH� %DWWHUVE\�/HQQDUG�� +HU� WLPH��

GHGLFDWLRQ�� HIIRUW� DQG� VXSSRUW�RYHU� WKH� ODVW� IHZ�\HDUV� KDV�PDGH� WKLV�GLVVHUWDWLRQ�SRVVLEOH�� ,�

VLQFHUHO\� WKDQN� \RX� IRU� \RXU� SDWLHQW� JXLGDQFH�� FRQVWUXFWLYH� DQG� XVHIXO� FULWLTXHV� RI� WKLV�

UHVHDUFK�SURMHFW�� ,� WKDQN�\RX� IRU�KHOSLQJ�PH� IURP� WKH�EHJLQQLQJ� ULJKW�XQWLO� WKH� HQG�RI� WKLV�

UHVHDUFK�SURFHVV��VLWWLQJ�WKURXJK�PHHWLQJV��EHDULQJ�ZLWK�PH�DQG�P\�IUXVWUDWLRQV�DQG�KHOSLQJ�

PH�WR�WKLQN�FUHDWLYHO\�DQG�WR�SURFHVV�WKH�LQIRUPDWLRQ�LQWR�PHDQLQJIXO�GDWD��,�WRRN�RQH�RI�\RXU�

FODVVHV�LQ�P\�VHFRQG�\HDU�DQG�IRRG�EHFDPH�PRUH�WKDQ�D�PHUH�FRPPRGLW\�DQG�LW�KHOSHG�PH�WR�

VKDSH�P\�WKLQNLQJ�DURXQG�IRRG�DQG�IRU�WKDW��,�DP�XWWHUO\�JUDWHIXO���

�

,�ZRXOG�OLNH�WR� WKDQN�WKH�3URJUDPPH�LQ�8UEDQ�)RRG�6HFXULW\��38)6��XQGHU�WKH�WXWHODJH�RI�

WKH� $IULFDQ� &HQWUH� IRU� &LWLHV� LQ� FRQMXQFWLRQ� ZLWK� 4XHHQ¶V� 8QLYHUVLW\�� &DQDGD� ZKR� KDV�

JHQHURXVO\�FRQWULEXWHG�ILQDQFLDOO\�RYHU�WKH�FRXUVH�RI�P\�0DVWHU¶V�UHVHDUFK��,�ZRXOG�DOVR�OLNH�

WR� WKDQN� WKHP� IRU� WKH� JHQHURXV� ILQDQFLDO� FRQWULEXWLRQ� WRZDUGV�P\� ILHOGZRUN� XQGHUWDNHQ� LQ�

0DXULWLXV�IURP�-XO\�WR�6HSWHPEHU��������

�

,� H[WHQG�P\� JUDWLWXGH� WR� DOO� RI� WKH� UHVHDUFK� SDUWLFLSDQWV� IRU� OHWWLQJ�PH� LQWR� WKHLU� OLYHV� DQG�

DOORZLQJ�PH� WR�ZULWH� DERXW� WKHLU� H[SHULHQFHV�� )LHOGZRUN�ZDV� DQ� DPD]LQJ� WLPH� RI�PHHWLQJ�

KXPEOH�SHRSOH�ZLWK�DPD]LQJ�VWRULHV�DQG�LQFUHGLEOH�UHVLOLHQFH��,�ZRXOG�DOVR�OLNH�WR�H[WHQG�P\�

JUDWLWXGH�WR�$VKOH\��P\�UHVHDUFK�DVVLVWDQW�IRU�IDFLOLWDWLQJ�WKH�UHVHDUFK�SURFHVV��

�

)RU�WKLV�UHYLVHG�DQG�ILQDO�YHUVLRQ�RI�WKLV�GLVVHUWDWLRQ��,�ZRXOG�OLNH�WR�H[WHQG�P\�JUDWLWXGH�WR�

P\� H[WHUQDO� H[DPLQHUV�� &DWK\� 6XWKHUODQG� IURP� WKH� 8QLYHUVLW\� RI� .ZD=XOX� 1DWDO� DQG� 'U��

$OH[DQGHU� /HJZHJRK� IURP� WKH� 8QLYHUVLW\� RI� *XHOSK�� &DQDGD�� IRU� WKHLU� LQ�GHSWK� DQG�

LQVLJKWIXO�FRPPHQWV��,�KRSH�WKDW�WKH�FKDQJHV�KDYH�UHIOHFWHG�WR�WKHLU�VDWLVIDFWLRQ���

�
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7KLV�UHVHDUFK�SURFHVV�KDV�EHHQ�D�ORQJ�MRXUQH\�ZLWK�XSV�DQG�GRZQV��VR�,�ZRXOG�OLNH�WR�WKDQN�

P\� IDPLO\� IRU� WKHLU� VXSSRUW� WKURXJKRXW� WKH� \HDUV��6SHFLDO� WKDQNV� WR�P\�PRP�IRU�EHLQJ�P\�

URFN��,�VXUYLYHG�WKRVH�WKUHH�\HDUV�WKDQNV�WR�KHU�VXSSRUW��,�ZRXOG�OLNH�WR�DFNQRZOHGJH�WKH�UROH�

SOD\HG� E\� IULHQGV�� LQ� WKH� DEVHQFH� RI� D� IDPLO\� LQ� &DSH� 7RZQ�� ZKR� KDYH� SURYLGHG� PRUDO�

VXSSRUW��DQG�QRWKLQJ�EXW�HQFRXUDJHPHQW��6SHFLDO�WKDQNV�WR�7DU\Q�IRU�KHU�PRUDO�VXSSRUW�DQG�

ZDONLQJ�WKLV�MRXUQH\�ZLWK�PH��

�

� �



LY�

�

�

�

�
$%675$&7�

�
�

�

�

1XWULWLRQ� WUDQVLWLRQ� LV� D� SKHQRPHQRQ� RFFXUULQJ� WKURXJKRXW� PRVW� RI� WKH� GHYHORSLQJ� ZRUOG�

ZKHUHE\�WUDGLWLRQDO�GLHWV�DUH� LQFUHDVLQJO\�EHLQJ�UHSODFHG�E\�:HVWHUQ�GLHWV�� ,Q�WKH�OLWHUDWXUH��

JOREDOL]DWLRQ�LV�GHVFULEHG�DV�WKH�PDLQ�IDFWRU�SURPRWLQJ�VXFK�D�WUDQVLWLRQ��,Q�DGRSWLQJ�:HVWHUQ�

OLIHVW\OHV�� SHRSOH� DEDQGRQ� WKHLU� WUDGLWLRQDO� IRRGV� DQG� DGRSW� D� :HVWHUQ� GLHW� ZKLFK� ODUJHO\�

FRQVLVWV� RI� HQHUJ\�GHQVH�� QXWULWLRQDOO\� SRRU� DQG� KLJKO\� SURFHVVHG� IRRGV�� 7KH� QXWULWLRQ�

WUDQVLWLRQ�� WKH� XQGHUO\LQJ� FDXVHV� DQG� LWV� VXEVHTXHQW� LPSDFWV� RQ� SXEOLF� KHDOWK� DUH� ZHOO�

GRFXPHQWHG�LQ�WKH�OLWHUDWXUH��+RZHYHU��WKHUH�LV�D�JDS�LQ�WKH�OLWHUDWXUH�H[SODLQLQJ�WKH�GLIIHUHQW�

ZD\V�LQ�ZKLFK�WKH�QXWULWLRQ�WUDQVLWLRQ�XQIROGV�LQ�WKH�OLYHV�RI�SHRSOH��7KHUHIRUH�WKLV�UHVHDUFK�

SURMHFW� WULHV� WR� GRFXPHQW� WKH� OLYHG� H[SHULHQFH� RI� D� FKDQJLQJ� IRRG� V\VWHP� LQ� WKH�0DXULWLDQ�

FRQWH[W���

�

0DXULWLXV�KDV�EHHQ�VHOHFWHG�DV�WKH�VWXG\�VLWH�EHFDXVH�LW�LV�D�PLFURFRVP�RI�WKH�FDVXDO�IDFWRUV�

GULYLQJ�WKH�QXWULWLRQ�WUDQVLWLRQ�DQG�DOVR�EHFDXVH�WKH�IRRG�V\VWHP�LV�UDSLGO\�FKDQJLQJ��,Q�������

WKH�VWDWXV�RI� WKH�FRXQWU\�FKDQJHG�IURP�EHLQJ�D�QHW� IRRG�H[SRUWHU� WR�D�QHW� IRRG�LPSRUWHU��$�

UXUDO�DQG�XUEDQ�VLWH�QDPHO\��%DPERXV�9LULHX[�DQG�7UDQTXHEDU��3RUW�/RXLV�KDYH�EHHQ�VHOHFWHG�

WR�XQGHUVWDQG�WKH�GLIIHUHQW�IRRG�JHRJUDSKLHV�DQG�WR�LQYHVWLJDWH�WKH�ZD\V�SHRSOH�LQ�GLIIHUHQW�

ORFDWLRQV�H[SHULHQFH�D�FKDQJLQJ�IRRG�V\VWHP���

�

%\� PHDQV� RI� LQ�GHSWK� LQWHUYLHZV�� QDUUDWLYHV� DQG� REVHUYDWLRQ�� WKH� GLIIHUHQFH� DVSHFWV� RI� D�

FKDQJLQJ� IRRG� V\VWHP� LV� LQYHVWLJDWHG�� 7KLV� VWXG\� DSSURDFKHV� WKH� SKHQRPHQRQ� RI� QXWULWLRQ�

WUDQVLWLRQ�IURP�WKH�UHVHDUFK�SDUWLFLSDQWV¶�OHQV���
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/D� ERXWLN� 6LQRL��7KH� WHUP� µ/D� ERXWLN� 6LQRL¶� �WUDQVODWLRQ� LV� µ&KLQHVH� VKRS¶�� LV� XVHG� DV� D�

V\QRQ\P� IRU� UHWDLO� VWRUHV� LQ� WKH�0DXULWLDQ� .UHRO� ODQJXDJH�� 7KH� ZRUG� µ6LQRL¶� LV� .UHRO� IRU�

&KLQHVH�� 5HWDLO� VWRUHV� DUH� QDPHG� DIWHU� WKH� &KLQHVH� DV� WKH\� KLVWRULFDOO\� XVHG� WR� UXQ� UHWDLO�

VWRUHV��7KH\�ZHUH�YHU\�FRPPRQ�DQG�XVHG�WR�EH�IRXQG�DW�HYHU\�VWUHHW�FRUQHU��7KH\�DUH�YHU\�

PXFK� HPEHGGHG� LQ� WKH�0DXULWLDQ� FXOWXUH�� 7UDGLWLRQDOO\�� WKH�&KLQHVH� VKRSNHHSHUV� XVHG� WKH�

YHU\� IDPRXV� µDEDFXV¶� DV� FDOFXODWLQJ� LQVWUXPHQW��0RUHRYHU�� IRRG� FRPPRGLWLHV�ZHUH�KDQGHG�

RYHU�LQ�WULDQJOH�VKDSHG�SDFNHWV�PDGH�IURP�QHZVSDSHUV��&XVWRPHUV�XVHG�WR�VWRFN�XS�RQ�IRRG�

FRPPRGLWLHV�SULRU� WR� WKH�6SULQJ�)HVWLYDO� �&KLQHVH�1HZ�<HDU��EHFDXVH�DOO� WKH�VWRUHV�FORVHG�

GRZQ� IRU� WKH� IHVWLYLWLHV� �0DXULWLDQ�7LPHV�� �����	�0DXULWLXV0DJ�� ������� (YHQWXDOO\�� HYHQ�

UHWDLO� VWRUHV� RZQHG� E\�PHPEHUV� RI� RWKHU� HWKQLF� JURXSV�ZHUH� VWLOO� UHIHUUHG� WR� DV� µOD� ERXWLN�

6LQRL¶���

�

0HDW�SUHSDUDWLRQV�DUH�PHDW�EDVHG�SURGXFWV�VXFK�DV�FDQQHG�PHDW��PHDW�H[WUDFWV��PHDW�MXLFHV�

DQG�PHDW�SLHV���

�

5HODWLYH�'HYHORSPHQW�,QGH[�LV�D�FRPSRVLWH�LQGH[�WKDW�PHDVXUHV�WKH�UHODWLYH�DFKLHYHPHQW�RI�

VXE�UHJLRQV�RI�WKH�FRXQWU\�LQ�YDULRXV�GLPHQVLRQV�RI�GHYHORSPHQW��7KH�LQGH[�UDQJHV�EHWZHHQ�

��DQG����ZKHUH�LQGH[�YDOXHV�QHDU���LQGLFDWH�WKH�OHDVW�GHYHORSHG�DUHDV�DQG�LQGH[�YDOHV�QHDU���

LQGLFDWH�WKH�PRVW�GHYHORSHG�DUHDV���

�

5RFKH�FDUL�LV�WKH�ORFDO�WHUP�IRU�D�FUDIWHG�VSLFH�JULQGHU��,W�FRQVLVWV�RI�D�VWRQH�UROO�NQRZQ�DV�

WKH�µEDED¶�DQG�D�UHFWDQJXODU�FXW�VWRQH�ZLWK�D�UXJJHG�VXUIDFH��7KH\�DUH�ERWK�PDGH�RI�WKH�VDPH�

VWRQH��+HQFH� WKH�QDPH� µEDED¶� IRU� WKH�VWRQH� UROO� DV� LW� LV� DQ�H[WHQVLRQ�RI� WKH�ELJ� UHFWDQJXODU�

VWRQH��,W�LV�PRVW�OLNHO\�WR�EH�IRXQG�RXWVLGH�WKH�KRXVH�EHFDXVH�LW�LV�PRXQWHG�LQ�FHPHQW�DQG�WKXV�

EHFRPHV�D�IL[HG�IHDWXUH��7UDGLWLRQDOO\��HYHU\�KRXVHKROG�XVHG�WR�KDYH�RQH��� �
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7KH�IRRG�V\VWHP�KDV�HYROYHG�VLJQLILFDQWO\�WKURXJKRXW�KLVWRU\��IURP�IRUDJLQJ�WR�WKH�SDVWRUDO�

V\VWHP� DQG� VXEVHTXHQWO\� WR�PRGHUQ� DJULFXOWXUH�� 7KHVH� FKDQJHV� LQ� IRRG� V\VWHPV�KDYH� EHHQ�

SDUDOOHOHG�E\�VKLIWV�RI�JOREDO�VLJQLILFDQFH�VXFK�DV�FLYLOLVDWLRQ��ZDUV��LQGXVWULDOLVDWLRQ��FKDQJHV�

LQ�HFRQRPLF�SUDFWLFHV�DQG�WKH�DGYHQW�RI�PRGHUQ�WHFKQRORJ\�DPRQJVW�RWKHUV�� ,Q�UHFHQW�\HDUV��

DFDGHPLD� DQG� SRSXODU� SUHVV� KDYH� WDNHQ� YDVW� LQWHUHVW� LQ� GLHWDU\� FKDQJHV� QRWHG� DFURVV� WKH�

JOREH�� ,W� LV� EHOLHYHG� WKDW� WKH�SUHYDLOLQJ�GLHWDU\�SDWWHUQ� LQ� WKH�GHYHORSHG�ZRUOG� LV� VSUHDGLQJ�

DFURVV� WKH�GHYHORSLQJ�ZRUOG��7KLV�SKHQRPHQRQ�KDV�EHHQ� WHUPHG� WKH� µ1XWULWLRQ�7UDQVLWLRQ¶��

7KLV�KDV�EHHQ�RFFXUULQJ�LQ�0DXULWLXV�DW�DQ�DFFHOHUDWHG�SDFH�RYHU�WKH�ODVW�WZR�GHFDGHV�DQG�WKLV�

GLVVHUWDWLRQ�H[SORUHV�WKH�OLYHG�H[SHULHQFH�RI�D�FKDQJLQJ�IRRG�V\VWHP�LQ�WKH�0DXULWLDQ�FRQWH[W���

�

7KH�QXWULWLRQ�WUDQVLWLRQ� LV�GHILQHG�E\�3RSNLQ������E�����DV�³ODUJH�VKLIWV� LQ�GLHW�DQG�DFWLYLW\�

SDWWHUQV��HVSHFLDOO\�WKHLU�VWUXFWXUH�DQG�RYHUDOO�FRPSRVLWLRQ�´�7KH�SUHGRPLQDQW�FRQWHPSRUDU\�

VKLIW� QRWHG� DFURVV� WKH� GHYHORSLQJ� ZRUOG� LV� WKH� GLVWDQFLQJ� IURP� WUDGLWLRQDO� GLHWV� WR� HQHUJ\�

GHQVH��KLJKO\�SURFHVVHG��KLJK�IDW�DQG�KLJK�VXJDU�GLHWV��'UHZQRZVNL�	�3RSNLQ��������3RSNLQ�

������ ����E�� 1LHOVHQ� 	� 3RSNLQ�� ������ 3RSNLQ� et al.�� ������� 7UDGLWLRQDO� GLHWV� XVXDOO\�

FRQVLVWLQJ� RI� VWDSOHV� ULFK� LQ� ILEHUV� DQG� FDUERK\GUDWHV�� DUH� LQFUHDVLQJO\� EHLQJ� UHSODFHG� E\�

:HVWHUQ�EDVHG�GLHWV�LQ�WKH�GHYHORSLQJ�ZRUOG��1LHOVHQ�DQG�3RSNLQ��������3RSNLQ�et al����������

6FKRODUV� DJUHH� WKDW� WKH� GHYHORSLQJ� ZRUOG� LV� JRLQJ� WKURXJK� WKH� QXWULWLRQ� WUDQVLWLRQ� DW� DQ�

XQSUHFHGHQWHG�SDFH��7KH� GHYHORSHG�ZRUOG� WUDQVLWLRQHG�RYHU� VHYHUDO� GHFDGHV� WR� DFKLHYH� WKH�

SUHVHQW�OHYHO�RI�QXWULWLRQ�WUDQVLWLRQ��DQG�\HW�WKH�VDPH�OHYHO�RI�WUDQVLWLRQ�LV�RFFXUULQJ�ZLWKLQ�D�

���WR����\HDU�SHULRG�LQ�VRPH�SDUWV�RI�WKH�GHYHORSLQJ�ZRUOG��3RSNLQ����������

�

,W�LV�ZLGHO\�EHLQJ�UHSRUWHG�WKDW�WKH�GHYHORSLQJ�UHJLRQV�DUH�DEDQGRQLQJ�ORFDO�WUDGLWLRQDO�IRRGV�

FRQVLVWLQJ�PDLQO\�RI�FHUHDOV�� ILEUH�ULFK�IRRGV�DQG�FRPSOH[�FDUERK\GUDWHV� WR�DGRSW�:HVWHUQ�

EDVHG�GLHWV�ZKLFK�KDV� LQFUHDVHG� WKH� FRQVXPSWLRQ�RI� IDWV�� FDORULF� VZHHWHQHUV� DQG�SURFHVVHG�

IRRGV�LQ� WKHVH�UHJLRQV��+HQFH�� WKH�DPRXQW�RI�FDORULHV� LQ� WKH�GLHW�FDQ�EH�XVHG�WR�FDSWXUH�WKH�

HVVHQFH�RI�WKH�FKDQJLQJ�IRRG�V\VWHP��)RU�LQVWDQFH��WKH�LQFUHDVH�LQ�WKH�DPRXQW�RI�FDORULHV�SHU�



��

�

FDSLWD�SHU�GD\�KDV� LQFUHDVHG�E\�������LQ� WKH�GHYHORSHG�ZRUOG�ZKLOVW�D�������LQFUHDVH�KDV�

EHHQ� UHFRUGHG� LQ� WKH� GHYHORSLQJ�ZRUOG� IURP� WKH� ����V� WR� ������ �*ULJJ�� ������ 6KDSRXUL�	�

5RVHQ�� ������� 7KLV� PLUURUV� RQH� DVSHFW� RI� WKH� UDSLGO\� FKDQJLQJ� IRRG� V\VWHP� LQ� WKH� JOREDO�

6RXWK���

�

7KH� GULYLQJ� IRUFHV� EHKLQG� WKH� QXWULWLRQ� WUDQVLWLRQ� KDYH� EHHQ� H[WHQVLYHO\� FRYHUHG� LQ� WKH�

OLWHUDWXUH�DQG�JOREDOLVDWLRQ�KDV�EHHQ�LGHQWLILHG�DV�WKH�SULPDU\�GULYHU�RI�GLHWDU\�FKDQJHV�DFURVV�

WKH� GHYHORSHG� DQG� GHYHORSLQJ�ZRUOGV� �'UHZQRZVNL�	� 3RSNLQ�� ������ 3RSNLQ�� ������ ������

����E�� +DZNHV�� ������ +DZNHV�� &KRSUD� 	� )ULHO�� ������ -DPHV�� ������ /DQJ�� �������

*OREDOLVDWLRQ�KDV�OHG�WR� WKH�DGYDQFHPHQW�RI�:HVWHUQ�OLIHVW\OHV�ZLWKLQ�WKH�GHYHORSLQJ�ZRUOG�

ZKLFK� KDYH� UHVXOWHG� LQ� ULVLQJ� LQFRPHV� �'UHZQRZVNL�	� 3RSNLQ�� ������ +DZNHV�� &KRSUD� 	�

)ULHO�� ������� UDSLG� XUEDQLVDWLRQ� �6DWWHUWKZDLWH�� ������ DQG� WKH� VSUHDG� RI� PDVV� PHGLD� DQG�

WHFKQRORJ\��3RSNLQ�������3RSNLQ��������+DZNHV���������,Q�DGGLWLRQ�WR�WKH�DERYH�PHQWLRQHG�

FKDQJHV��3RSNLQ��������DUJXHV�WKDW�JOREDOLVDWLRQ�KDV�FDXVHG�VKLIWV�LQ� WKH�JOREDO�WUDGH�GXH�WR�

WKH�UHVWUXFWXULQJ�RI�HFRQRPLHV�DQG�FKDQJHV�LQ�WKH�HFRQRPLF�UHJLPH��UHIHUHQFH�EHLQJ�PDGH�WR�

WUDGH�OLEHUDOLVDWLRQ�� WDULII�UHGXFWLRQ�DQG�LQFUHDVHG�)RUHLJQ�'LUHFW� ,QYHVWPHQW��)',��DPRQJVW�

RWKHUV��/DQJ����������

�

7UDGH�OLEHUDOLVDWLRQ�KDV�VLJQLILFDQWO\�LQIOXHQFHG�IRRG�DYDLODELOLW\�RQ�D�JOREDO�VFDOH�DV�ZHOO�DV�

RQ� D� QDWLRQDO� VFDOH� �)$2�� ������� )RRG� PDUNHW� LQWHJUDWLRQ� FRXSOHG� ZLWK� )',�� KDYH�

VLJQLILFDQWO\�LQIOXHQFHG�WKH�DYDLODELOLW\��SULFH�DQG�WKH�W\SH�RI�IRRG�RQ�WKH�JOREDO�IRRG�PDUNHW�

�+DZNHV��&KRSUD�	�)ULHO��������5D\QHU�et al����������7KHVH�W\SHV�RI�HFRQRPLF�SUDFWLFHV�KDYH�

EHHQ�RI�XWPRVW� LPSRUWDQFH�LQ�WKH�UHVKDSLQJ�RI�WKH�IRRG�PDUNHW� LQ�GHYHORSLQJ�UHJLRQV�DV�DQ�

LQFUHDVH�RI�DSSUR[LPDWHO\������DQG�������ZDV�UHFRUGHG�LQ�)',�LQ�$VLD�DQG�/DWLQ�$PHULFD��

UHVSHFWLYHO\��RYHU�RQH�GHFDGH�SHULRG�IURP������WR�������)$2����������

�

7KH�DERYH�PHQWLRQHG�IDFWRUV�KDYH�DOVR�FKDQJHG�WKH�IRRG�ODQGVFDSH�LQ�WKH�GHYHORSLQJ�ZRUOG�

ZLWK� VXSHUPDUNHWV� EHFRPLQJ� WKH� SURPLQHQW� IHDWXUH� LQ� WKH� IRRG� HFRQRP\� �5HDUGRQ� 	�

%HUGHJXH���������$V�WKH�VKDUH�RI�VXSHUPDUNHWV�DV�D�WRWDO�RI�IRRG�VDOHV�KDYH�LQFUHDVHG�LQ�WKH�

UHWDLO� VHFWRU�� WKH\� LQFUHDVLQJO\� LQIOXHQFH� WKH� W\SHV�RI�IRRGV�FRQVXPHG��+DZNHV��������VWDWH�

WKDW�VXSHUPDUNHWV�DUH�HVWDEOLVKHG�LQ�VXFK�D�ZD\�VR�DV�WR�LQFUHDVH�WKH�YROXPH�RI�IRRG�ERXJKW�

SHU� WUDQVDFWLRQ�� FRQVWDQWO\� LQWURGXFH� QHZ� SURGXFWV� DQG� LQFUHDVH� WKH� DYDLODELOLW\� RI� KLJKO\�



��

�

SURFHVVHG�IRRGV�DV�WKH\�RIIHU�ODUJH�SURILW�PDUJLQV��+DZNHV���������$V�VXFK��VXSHUPDUNHWV�DUH�

UHFRJQLVHG�WR�EH�IXUWKHULQJ�WKH�GLHWDU\�WUDQVLWLRQ���

�

7KH�OLWHUDWXUH�RQ�QXWULWLRQ�WUDQVLWLRQ�KDV�IRFXVHG�SULPDULO\�RQ�WKH�KHDOWK�FRQVHTXHQFHV�GXH�WR�

FKDQJHV� LQ� GLHWDU\� KDELWV�� )RU� LQVWDQFH�� WKH� OLWHUDWXUH� KDV� GHDOW� H[WHQVLYHO\�ZLWK� WKH� KHDOWK�

FRQVHTXHQFHV�RI�DGRSWLQJ�KLJK�IDW��KLJK�FDORULH�DQG�QXWULHQW�SRRU�GLHWV��ZKLFK�KDV�SURYLGHG�

FUXFLDO�NQRZOHGJH�WR�DGGUHVV�LQFUHDVLQJ�REHVLW\�DQG�RWKHU�QRQ�FRPPXQLFDEOH�GLVHDVHV�DFURVV�

WKH�JOREH��7KLV�ERG\�RI�OLWHUDWXUH�KDV�EHHQ�HVVHQWLDO�WR�XQGHUVWDQG�WKH�LPSDFW�RI�WKH�WUDQVLWLRQ�

DQG�VXEVHTXHQWO\�LPSOHPHQW�SROLFLHV�WR�FXUE�WKH�VSUHDG�RI�QRQ�FRPPXQLFDEOH�GLVHDVHV���

�

7KH�PDMRULW\�RI�WKH�UHVHDUFK�VWXGLHV�FDUULHG�RXW�ZLWKLQ�WKH�UHDOP�RI�QXWULWLRQ�WUDQVLWLRQ�KDYH�

IRFXVHG�RQ�TXDQWLWDWLYH�GDWD�DQG�WHQG�WR�EH�FDUULHG�RXW�DW�D�QDWLRQDO�OHYHO�WKHUHE\�WUHDWLQJ�WKH�

SRSXODWLRQ�DV�D�ZKROH�HQWLW\�WKXV�QHJDWLQJ�WKH�LQWUD�FRXQWU\�GLIIHUHQFHV��'HVSLWH�DQ�H[WHQVLYH�

ERG\�RI�OLWHUDWXUH�RQ�WKH�SKHQRPHQRQ�RI�QXWULWLRQ�WUDQVLWLRQ�LQFOXGLQJ�WKH�FDXVDO�IDFWRUV�DQG�

WKH�DVVRFLDWHG�FRQVHTXHQFHV��WKHUH�LV�OLWWOH�WR�QR�PDWHULDO�RQ�WKH�ORFDOLVHG�H[SHULHQFH�RI�VXFK�

GLHWDU\� WUDQVLWLRQV�� 'HFLVLRQV� DERXW� WUDGH� SROLFLHV� DUH� PDGH� E\� JRYHUQPHQWV� DQG� WUDGH�

UHJXODWLQJ�ERGLHV�DW�D�QDWLRQDO��UHJLRQDO�RU�HYHQ�LQWHUQDWLRQDO� OHYHO��KRZHYHU�WKH�LPSDFWV�RI�

VXFK�FKDQJHV�DUH�IHOW�E\�FRQVXPHUV�DW�WKH�ORFDO�OHYHO��IDU�UHPRYHG�IURP�WKH�GHFLVLRQ�PDNLQJ�

SURFHVV��7KHUHIRUH�WKLV�UHVHDUFK�SURMHFW�LQWHQGV�WR�EULGJH�WKLV�JDS�DQG�VHHNV�WR�GRFXPHQW�WKH�

OLYHG�H[SHULHQFH�RI�D�FKDQJLQJ�IRRG�V\VWHP���

�

7KH�PDWHULDO�DYDLODEOH�WR�GDWH�RQ�WKH�WRSLF�RI�QXWULWLRQ�WUDQVLWLRQ�LV�XVHG�DV�WKH�EDVLV�EXW�WKLV�

GLVVHUWDWLRQ� H[SORUHV� LW� IURP� DQRWKHU� SHUVSHFWLYH�� 7KH� H[SHULHQFH� RI� QXWULWLRQ� WUDQVLWLRQ�

LQGXFHG�E\�D�FKDQJH�LQ�WKH�IRRG�V\VWHP�LV�VRXJKW�IURP�D�ORFDO�SHUVSHFWLYH�WKXV�UHFRJQLVLQJ�

WKDW� LW� VSUHDGV� DW� GLIIHUHQW� UDWHV� ZLWKLQ� VXE�SRSXODWLRQV� DQG� WKHUHIRUH� DFNQRZOHGJLQJ� WKH�

LPSRUWDQFH� RI� FXOWXUDO� IDFWRUV� DQG� GLIIHUHQW� UHVSRQVHV� WR� GLHWDU\� FKDQJHV� �/DQJ�	�5D\QHU��

������� 7KHUH� DUH� QXDQFHV� LQ� WKH� H[SHULHQFH� RI� D� FKDQJLQJ� IRRG� V\VWHP� WKDW� DUH� IXUWKHU�

H[SORUHG�LQ�WKLV�UHVHDUFK�VWXG\��$V�VXFK��WKLV�GLVVHUWDWLRQ�FRQWULEXWHV�WR�DQ�HPHUJLQJ�ERG\�RI�

OLWHUDWXUH� FDSWXULQJ�PRUH� WKDQ� MXVW� IDFWXDO� LQIRUPDWLRQ� RQ� QXWULWLRQ� WUDQVLWLRQ�� ,W� UHFRJQLVHV�

WKDW� WKH� H[SHULHQFH� RI� D� FKDQJLQJ� IRRG� V\VWHP� LV� FRQWH[W� VSHFLILF� DQG� GRHV� QRW� QHFHVVDULO\�

RFFXU�DV�D�KRPRJHQRXV�SURFHVV�DFURVV�D�QDWLRQ���

�
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�

7KH�GHFLVLYH�IDFWRUV�GULYLQJ�WKH�VSUHDG�RI�WKH�QXWULWLRQ�WUDQVLWLRQ�KDYH�EHHQ�ZHOO�UHVHDUFKHG��

KRZHYHU� FXUUHQWO\� WKHUH� LV� D� JDS� LQ� WKH� XQGHUVWDQGLQJ� RI� VRPH� RI� WKH� VRFLDO� SURFHVVHV�

IXUWKHULQJ�WKH�WUDQVLWLRQ��)RU�LQVWDQFH��FRQVXPSWLRQ�LQFOXGLQJ�IRRG�FRQVXPSWLRQ�LV�EHOLHYHG�

WR� EH� D� VRFLDO� SURFHVV� ZKLFK� LV� XVHG� WR� GLIIHUHQWLDWH� SRVLWLRQV� LQ� VRFLHW\� �-DPHV�� ������

:RUVOH\���������,Q�DGGLWLRQ��WKH�OLQN�EHWZHHQ�LQFUHDVHG�LQFRPH�DQG�WKH�ULVH�LQ�FRQVXPSWLRQ�

RI�:HVWHUQ�EDVHG� IRRGV� LV� QRW� FOHDUO\� GHILQHG� DQG� GLVFXVVHG� LQ� WKH� OLWHUDWXUH� HYHQ� WKRXJK�

WKHUH�LV�D�OLQHDU�FRUUHODWLRQ�EHWZHHQ�WKH�WZR�YDULDEOHV��3RSNLQ����������

�

7KHUHIRUH��LQ�DQ�DWWHPSW�DGGUHVV�WKH�SDXFLW\�RI�GDWD�LGHQWLILHG�LQ�WKH�OLWHUDWXUH��WKLV�UHVHDUFK�

SURMHFW�DSSURDFKHV� WKH�SKHQRPHQRQ�RI�QXWULWLRQ�WUDQVLWLRQ�IURP�D�GLIIHUHQW�SHUVSHFWLYH��7KH�

DLP�RI�WKH�UHVHDUFK�LV�WR�XQGHUVWDQG�WKH�OLYHG�H[SHULHQFH�RI�D�FKDQJLQJ�IRRG�V\VWHP�IURP�WKH�

FRQVXPHUV¶� OHQV�� $FNQRZOHGJLQJ� WKDW� GLIIHUHQW� ORFDOLVHG� FXOWXUDO� DQG� VRFLDO� IDFWRUV� DUH� LQ�

SODFH��WKLV�UHVHDUFK�VWXG\�H[DPLQHV�WKH�OLYHG�H[SHULHQFHV�LQ�WZR�VWXG\�VLWHV���

�

,W� LQYROYHV� WKH�DQDO\VLV�RI� WKH� OLYHG�H[SHULHQFH�RI� D� FKDQJLQJ� IRRG� V\VWHP� LQ� WZR�GLIIHUHQW�

VLWHV� LQ�0DXULWLXV��7KH� RQH�EHLQJ� WKH� FDSLWDO� FLW\��3RUW�/RXLV� DQG�D� UXUDO� YLOODJH��%DPERXV�

9LULHX[�� VLWXDWHG� RQ� WKH� HDVWHUQ� VKRUH� RI� WKH� LVODQG�� 7KURXJK� ORRNLQJ� DQDO\WLFDOO\� DW� WKH�

FKDQJLQJ�IRRG�V\VWHP��,�LQWHUURJDWH�WKH�H[SHULHQFH�RI�VLWXDWHG�FKDQJHV�RQ�WKH�JURXQG��

�

6HYHUDO�PHWKRGV�ZHUH�XVHG� WR� FROOHFW� SULPDU\�DQG� VHFRQGDU\�GDWD��+HQQLQJ��YDQ�5HQVEXUJ�

DQG�6PLW��������DUJXH�WKDW�WR�D�ODUJH�H[WHQW��WKH�DLP�RI�WKH�UHVHDUFK�VWXG\�VKDSHV�WKH�UHVHDUFK�

SURFHVV� WKHRUHWLFDOO\� DQG� LWV� H[HFXWLRQ�RQ� JURXQG��7KHUHIRUH� WR�XQGHUVWDQG�DQG�DQDO\VH� WKH�

OLYHG�H[SHULHQFH�RI�D�FKDQJLQJ�IRRG�V\VWHP��SULPDU\�GDWD�ZDV�FROOHFWHG�WKURXJK�REVHUYDWLRQ��

VHPL�VWUXFWXUHG�LQWHUYLHZV�DQG�D�FROOHFWLRQ�RI� IRRG�QDUUDWLYHV��6HFRQGDU\�GDWD�ZDV�REWDLQHG�

IURP� FHUWDLQ� JRYHUQPHQW� LQVWLWXWLRQV� WR� FRQWH[WXDOLVH� WKH� FKDQJH� DQG� DQDO\VH� VRPH� RI� WKH�

IDFWXDO� LQIRUPDWLRQ�ZLWK� UHJDUGV� WR� WKH�FKDQJHV� LQ� WKH� IRRG� WUDGH� UHJLPH�� WKH�HFRQRP\�DQG�

VRFLDO�LPSURYHPHQWV�H[SHULHQFHG�LQ�0DXULWLXV�RYHU�WKH�ODVW�IHZ�GHFDGHV���

�

8VLQJ� QDUUDWLYHV� DV� D� PHDQV� RI� FROOHFWLQJ� GDWD� RIIHUHG� WKH� RSSRUWXQLW\� IRU� UHVHDUFK�

SDUWLFLSDQWV�WR�VKDUH�WKHLU�IRRG�VWRULHV�WKXV�SURYLGLQJ�D�FROOHFWLRQ�RI�SHUVRQDO�QDUUDWLYHV�DQG�

UHIOHFWLRQ� RQ� WKH� RQJRLQJ� GLHWDU\� WUDQVLWLRQ�� )RRG� VWRULHV� FDSWXUH� UHIOHFWLRQV� DQG� HPRWLRQV�

DERXW� KRZ� WKHVH� FKDQJHV� DUH� H[SHULHQFHG� DQG� OLYHG� GDLO\�� 6HPL�VWUXFWXUHG� LQWHUYLHZV�

FRQWULEXWHG�WRZDUGV�JHQHUDWLQJ�LQIRUPDWLRQ�DERXW�WKH�W\SHV�DQG�YROXPHV�RI�IRRG�FRQVXPHG��



��

�

IRRG� KDELWV�� IRRG� VRXUFHV� DQG� WKH� IUHTXHQF\� RI� JURFHU\� VKRSSLQJ�� 2EVHUYDWLRQ� DQG� WKH�

PDSSLQJ�RI�IRRG�VRXUFHV�SURYLGHG�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�ORFDO�IRRG�V\VWHP�LQ�SODFH�LQ�

ERWK�VWXG\�VLWHV���

�

7KURXJK�WKLV�UHVHDUFK�SURMHFW�XQGHUWDNHQ��LW�EHFDPH�YHU\�FOHDU�WKDW�WKH�0DXULWLDQ�IRRG�V\VWHP�

KDV� FKDQJHG� VLJQLILFDQWO\� RYHU� WKH� ODVW� FRXSOH� RI� GHFDGHV�� ,W� VKRXOG� EH� QRWHG� WKDW� JLYHQ�

0DXULWLXV¶V�QRQ�LQGLJHQRXV��PXOWL�HWKQLF�VRFLHW\�� WKH�GLHW�KDV�DOZD\V�EHHQ� LQ�VRPH�IRUP�RI�

WUDQVLWLRQ��7KH�SDFH�RI� WKLV� WUDQVLWLRQ� LQ� WKH�SDVW���� WR����\HDUV��KRZHYHU��KDV� VLJQLILFDQWO\�

LQFUHDVHG��

�

$FURVV� WKH�GHYHORSLQJ�ZRUOG�� LQFOXGLQJ�0DXULWLXV�� WKHUH� LV� WKH�VKLIW� WRZDUGV�:HVWHUQ�EDVHG�

GLHWV�DV�SHRSOH�DEDQGRQ�WKHLU�WUDGLWLRQDO�GLHWV�EDVHG�RQ�ORZ�IDW��ORZ�FDORULH��KLJK�LQ�FRPSOH[�

FDUERK\GUDWHV� ORFDO� DQG� VHDVRQDO� IRRGV�� 'LHWV� DGRSWHG� DUH� FKDUDFWHULVHG� E\� KLJK�IDW�� KLJK�

FDORULH��KLJK�VXJDU�ZLWK�DQ�LQFUHDVLQJ�VKDUH�RI�SURFHVVHG�IRRGV��$V�0DXULWLXV�UHOD[HG�LWV�WUDGH�

EDUULHUV�WR�HQWHU�WKH�FRPSHWLWLYH�JOREDO�PDUNHW��WKH� ORFDO�IRRG�PDUNHW�KDV�EHHQ�VLJQLILFDQWO\�

LPSDFWHG� ZLWK� IRRG� LPSRUWV� H[FHHGLQJ� IRRG� H[SRUWV� LQ� ������ WKXV� FKDQJLQJ� LWV� KLVWRULFDO�

VWDWXV�IURP�QHW�IRRG�H[SRUWHU�WR�QHW�IRRG�LPSRUWHU��5DMNRRPDU����������

�

7KH�DLP�RI�WKH�VWXG\�LV�WR�XQGHUVWDQG�WKH�OLYHG�H[SHULHQFH�RI�D�FKDQJLQJ�IRRG�V\VWHP�XVLQJ�D�

FDVH� VWXG\� RI� UXUDO� DQG� XUEDQ� 0DXULWLXV�� 7KH� REMHFWLYHV� LGHQWLILHG� WR� DGGUHVV� WKH� DLP�

PHQWLRQHG�DERYH�DUH� WKH� LQYHVWLJDWLRQ�RI� WKH� IRRG�SXUFKDVLQJ�DQG�FRQVXPSWLRQ�SDWWHUQ�DQG�

WKH�XQGHUVWDQGLQJ�RI� WKH� VLWXDWHG� IRRG�JHRJUDSKLHV��$GGLWLRQDOO\�� DQ�DQDO\VLV�RI� WKH�GLHWDU\�

FKRLFHV�DV�ZHOO�DV�IRRG�VRXUFHV�SURYLGHV�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�FKDQJLQJ�IRRG�V\VWHP��

'RFXPHQWLQJ�WKH�IRRG�UHVHDUFK�SDUWLFLSDQWV¶�IRRG�QDUUDWLYHV�SURYLGHG�D�JOLPSVH�LQWR�WKH�OLYHG�

H[SHULHQFH� RI� WKH� WUDGLWLRQDO� IRRG� V\VWHP� DQG� WKH� H[SHULHQFH� RI� WKH� YDULRXV� FKDQJHV� RYHU�

WLPH��7KLV� UHVHDUFK�SURMHFW� LQWHUURJDWHV�KRZ�LQGLYLGXDOV� UHVSRQG� WR�D�FKDQJLQJ�IRRG�V\VWHP�

ZKLFK�LV�D�UHIOHFWLRQ�RI�D�ZLGHU�HFRQRPLF�WUDQVLWLRQ��7KLV�GLVVHUWDWLRQ�DWWHPSWV�WR�SURYLGH�D�

EHWWHU� XQGHUVWDQGLQJ� RI� WKH� G\QDPLFV� RI� QXWULWLRQ� WUDQVLWLRQ� DQG� WKXV� FRQWULEXWH� WR� WKH�

OLWHUDWXUH���

�

7R�UHLWHUDWH�� WKH�DLP�RI�WKLV�GLVVHUWDWLRQ� LV� WR�XQGHUVWDQG�WKH�OLYHG�H[SHULHQFH�RI�D�FKDQJLQJ�

IRRG�V\VWHP�DQG�WKH�REMHFWLYHV�DUH�DV�IROORZV��



��

�

 ,QYHVWLJDWH�WKH�IRRG�SXUFKDVLQJ�DQG�FRQVXPSWLRQ�SDWWHUQ�

 &RPSDUH�WKH�XUEDQ�DQG�UXUDO�IRRG�FRQVXPSWLRQ�SDWWHUQ�DQG�IRRG�JHRJUDSK\�

 $QDO\VLV�RI�GLHWDU\�FKRLFHV�DQG�IRRG�VRXUFHV�

 �'RFXPHQWLQJ�IRRG�QDUUDWLYHV�FDSWXULQJ�WKH�FKDQJHV�LQ�WKH�IRRG�V\VWHP�RYHU�WLPH�

�

'XH�WR�GLIIHULQJ�GHJUHHV�RI�XUEDQLVDWLRQ�DQG�VRFLR�HFRQRPLF�IDFWRUV��WZR�VLWHV�ZHUH�VHOHFWHG�

WR� LQYHVWLJDWH� OLYHG� H[SHULHQFHV� LQ� GLIIHUHQW� VHWWLQJV�� ,W� FDQ� EH� FRQFOXGHG� WKDW� VRFLDO��

HFRQRPLF� DQG� FXOWXUDO� SUDFWLFHV� LPSDFW� RQ� WKH� VSUHDG� RI� WKH� WUDQVLWLRQ�� 7KH� QH[W� VHFWLRQ�

SRUWUD\V�0DXULWLXV� DV� D�ZKROH� DV�ZHOO� DV� WKH� VRFLDO� DQG� HFRQRPLF� GLIIHUHQFHV� EHWZHHQ� WKH�

VHOHFWHG�VWXG\�VLWHV���

�

����� &217(;78$/,6,1*�0$85,7,86�

0DXULWLXV�LV�D�6PDOO�,VODQG�'HYHORSLQJ�6WDWH��6,'6��ORFDWHG�LQ�WKH�,QGLDQ�2FHDQ�ZLWK�DQ�DUHD�

RI������NP��DQG�D�SRSXODWLRQ�RI������������0LQLVWU\�RI�)LQDQFH�DQG�(FRQRPLF�'HYHORSPHQW��

�������,W�LV�D�PXOWL�UDFLDO�VWDWH�ZLWK�,QGR�0DXULWLDQV���&UHROHV���6LQR�0DXULWLDQV��DQG�)UDQFR�

0DXULWLDQV�� �8QLWHG� 1DWLRQV�� ������� %DVHG� RQ� HFRQRPLF� IDFWRUV�� WKH� 81� ������� FODVVLILHG�

0DXULWLXV� DV� WKH� VHFRQG� PRVW� VXFFHVVIXO� HFRQRP\� ZLWKLQ� WKH� $IULFDQ� UHJLRQDO� EORFN��

IROORZLQJ�FORVHO\�DIWHU�%RWVZDQD���

�

0DVWHUV�DQG�&DULOOHW��������VWDWH�WKDW�WKH�VWUDWHJLF�JHRJUDSKLF�ORFDWLRQ�RI�WKH�LVODQG�EHWZHHQ�

$IULFD� DQG� $VLD� KDV� IDFLOLWDWHG� LWV� ULVH� WR� WKH� FXUUHQW� HFRQRPLF� SRZHUKRXVH� SRVLWLRQ� LW�

RFFXSLHV�LQ�WKH�,QGLDQ�2FHDQ�UHJLRQ��'RPPHQ�DQG�'RPPHQ��������VWDWH�WKDW�WKH�SHULRG�IURP�

����������ZDV�FUXFLDO�LQ�LQGXFLQJ�HFRQRPLF�GHYHORSPHQW�LQ�WKH�FRXQWU\��'XULQJ�WKDW�SHULRG�

D�ZHOIDUH�VWDWH�ZDV�XQGHU�FRQVWUXFWLRQ�ZKHUHE\�HGXFDWLRQ�ZDV�FRQVLGHUHG�D�KLJK�SULRULW\�DQG�

GHVLUHG�GHFUHDVH�LQ�ELUWK�DQG�GHDWK�UDWHV�ZHUH�DFKLHYHG��%HIRUH�WKH�����V��WKH�HFRQRP\�ZDV�

EDVHG�RQ�VXJDUFDQH�SURGXFWLRQ�DQG�SURFHVVLQJ��6XJDU�ZDV�E\�IDU�WKH�ODUJHVW�H[SRUW�SURGXFH��

DEVRUEHG� WKH�ELJJHVW� VKDUH�RI� WKH� ODERXU� IRUFH� DQG�RFFXSLHG�PRVW�RI� WKH� IHUWLOH� ODQG�RQ� WKH�

LVODQG��0DVWHUV�	�&DULOOHW����������

�
�������������������������������������������������
1 0DXULWLDQV�RI�,QGLDQ�GHVFHQW�EURXJKW�LQ�DV�LQGHQWXUHG�ODERXUHU�WR�ZRUN�VXJDUFDQH�SODQWDWLRQV��
��0DXULWLDQV�RI�$IULFDQ�DQG�0DODJDV\�GHVFHQW�EURXJKW�LQ�DV�VODYHV��
��0DXULWLDQV�RI�&KLQHVH�GHVFHQW�EURXJKW�LQ�WR�ZRUN�LQ�WKH�WUDGH�LQGXVWU\��PRVWO\�LQ�UHWDLO�VWRUHV���
��0DXULWLDQV�RI�)UHQFK�GHVFHQW��PDLQO\�GHVFHQGDQWV�RI�FRORQL]HUV 



��

�

7KH� KLVWRU\� RI� 0DXULWLXV� H[SODLQV� LWV� FRQWHPSRUDU\� PXOWL�� HWKQLF� VRFLHW\� DV� VODYHV� ZHUH�

EURXJKW� LQ� IURP� YDULRXV� SODFHV� LQ� $IULFD� DQG� LQGHQWXUHG� ODERXUHUV� IURP� ,QGLD� �0DVWHUV�	�

&DULOOHW���������,Q�WKH�DIWHUPDWK�RI�WKH�DEROLWLRQ�RI�VODYHU\��WKH�H[LVWLQJ�ODERXU�IRUFH�SRRO�ZDV�

FRPSOHPHQWHG�E\�LPPLJUDQWV�IURP�&KLQD�DQG�,QGLD���

�

0DXULWLXV�KDV�D� ORQJ�KLVWRU\�RI�FRORQLVDWLRQ�DQG�H[SHULHQFHG�GLIIHUHQW�ZDYHV�RI�RFFXSDWLRQ�

UDQJLQJ� IURP� WKH�'XWFK�� )UHQFK� WR� WKH� %ULWLVK�� 7KH�'XWFK� RFFXSLHG� WKH� LVODQG� IRU� D� VKRUW�

SHULRGRI�WLPH��IURP������WR�������7KH�RFFXSDWLRQ�RI�WKH�LVODQG�ZDV�IROORZHG�E\�WKH�)UHQFK��

IURP������ WR����� DQG� WKHUHDIWHU� WKH� LVODQG�ZDV� FDSWXUHG� E\� WKH�%ULWLVK�(PSLUH��0DXULWLXV�

UHPDLQHG�XQGHU�WKH�%ULWLVK�UXOH�XQWLO�LQGHSHQGHQFH�ZDV�SURQRXQFHG�RQ�0DUFK�����������

�

)ROORZLQJ� LQGHSHQGHQFH�� UDSLG� HFRQRPLF� GLYHUVLILFDWLRQ� ZDV� EURXJKW� DERXW� E\� WKH� QHZ�

GHPRFUDWLF�JRYHUQPHQW��WKHUHE\�PRYLQJ�IURP�DQ�HFRQRP\�VROHO\�EXLOW�RQ�VXJDU�WR�RQH�WKDW�LV�

DQFKRUHG� LQ� WH[WLOH�� ILQDQFLDO� VHUYLFHV� DQG� WRXULVP� �0DVWHUV� 	� &DULOOHW�� ������� )ROORZLQJ�

HFRQRPLF� UHVWUXFWXULQJ�� WKH�0DXULWLDQ� HFRQRP\� JUHZ� E\� DQ� DYHUDJH� RI� ��� SHU� \HDU� IURP�

�����WR�������7RZDUGV�WKH�HQG�RI�WKH�IROORZLQJ�GHFDGH��WKH�XQHPSOR\PHQW�UDWH�GURSSHG�IURP�

����WR�����WKH�HSLWRPH�RI�WKH�LPSOHPHQWDWLRQ�RI�D�VXFFHVVIXO�HFRQRPLF�PRGHO��0DVWHUV�	�

&DULOOHW����������

�

%DVHG� RQ� LWV� KLVWRU\� DQG� LWV� VRFLR�HFRQRPLF� FOLPDWH�� 0DXULWLXV� RIIHUV� VXFK� DQ� LQWHUHVWLQJ�

VWXG\�VLWH�EHFDXVH�LW�LV�D�PLFURFRVP�RI�UDSLG�HFRQRPLF�DQG�VRFLDO�FKDQJH��0DVWHUV�	�&DULOOHW��

������8XVLWDOR� et al��� �������2ZLQJ� WR� LWV� FRORQLDO� KLVWRU\��0DXULWLXV� KDV� ERWK� )UHQFK� DQG�

%ULWLVK�LQIOXHQFHV��VWLOO�SURPLQHQW�LQ�YDULRXV�DVSHFWV�RI�OLIH��DQG�D�GRPLQDQW�,QGLDQ�SRSXODWLRQ�

FRKDELWLQJ�ZLWK�GHVFHQGDQWV�RI�$IULFDQ�VODYHV�DQG�&KLQHVH� WUDGHUV��'ULYHQ�E\�JOREDOLVDWLRQ�

DQG� WKH� RSHQLQJ� XS� RI� WKH� PDUNHW� HFRQRP\�� WKLV� SOXUDOLVWLF� VRFLHW\� LV� XQGHUJRLQJ� PDMRU�

FKDQJHV�� QRWHG� E\� PRUH� SHRSOH� PRYLQJ� DZD\� IURP� WUDGLWLRQDO� ZD\V� RI� OLIH� WR� DGRSW� QHZ�

OLIHVW\OHV�EDVHG�RQ�:HVWHUQ�QRUPV���

�

$V�PHQWLRQHG�E\�8XVLWDOR�et al.� ��������DOWKRXJK�0DXULWLXV� LV�D�VPDOO�FRXQWU\�� WKH�UDWHV�RI�

GLIIXVLRQ�RI� WKH�QXWULWLRQ� WUDQVLWLRQ� DQG� OLIHVW\OH� FKDQJH�RFFXU� DW� GLIIHUHQW�SDFHV�GXH� WR� WKH�

SUHVHQFH� RI� GLIIHUHQW� VRFLR�HFRQRPLF� IRUFHV�� 7KXV� PRUH� WKDQ� RQH� VWXG\� VLWH� ZDV� GHHPHG�

QHFHVVDU\� WR� DVVHVV� DQG� XQGHUVWDQG� WKH� :HVWHUQL]DWLRQ� RI� GLHWV� DQG� WR� LQYHVWLJDWH� LI� WKH\�

XQIROG�LQ�WKH�VDPH�ZD\V�LQ�GLIIHUHQW�DUHDV��&RQVHTXHQWO\�WZR�VLWHV��RQH�UXUDO�DQG�RQH�XUEDQ��



��

�

ZHUH�VHOHFWHG�EHFDXVH�WKH\�RIIHU�YDU\LQJ�GHJUHHV�RI�WKH�VRFLDO�DQG�HFRQRPLF�IRUFHV�DW�ZRUN�LQ�

WKH�0DXULWLDQ�HFRQRP\��7KLV�FRQWULEXWHV�WRZDUGV�EULGJLQJ�WKH�JDS�LGHQWLILHG�LQ�WKH�OLWHUDWXUH�

ZKHUHE\� UHVHDUFK� SURMHFWV� KDYH� ODUJHO\� IRFXVHG� RQ� QDWLRQDO� WUHQGV�ZKLFK� GR� QRW� UHFRJQLVH�

ORFDOLVHG�GLIIHUHQFHV��$ORQJ� WKH�VDPH�YHLQ��DV�XUEDQ�DQG� UXUDO� DUHDV�KDYH�GLIIHUHQW� VHWWLQJV�

DQG�LQIUDVWUXFWXUH��RQH�RI�WKH�REMHFWLYHV�LV�WR�FRPSDUH�WKH�UXUDO�DQG�XUEDQ�IRRG�JHRJUDSKLHV��

ZKLFK� JXLGHG� WKH� FKRLFH� RI� D� UXUDO� DQG� DQ� XUEDQ� VLWH�� %DPERXV� 9LULHX[� DQG� 3RUW� /RXLV��

UHVSHFWLYHO\���

�

7KH� VLWHV� VHOHFWHG� DUH�7UDQTXHEDU�� D� VXEXUE�RI� 3RUW� /RXLV� DQG�%DPERXV�9LULHX[�� D� YLOODJH�

VLWXDWHG�RQ�WKH�HDVWHUQ�VKRUH�RI� WKH� LVODQG��5HIHU� WR�6HFWLRQ�����IRU�PRUH�GHWDLO���7KH�VWXG\�

VLWHV�ZLOO�EH�IXUWKHU�GLVFXVVHG�DQG�MXVWLILHG�LQ�WKH�PHWKRGRORJ\�FKDSWHU���

�

����� 6758&785(�2)�7+,6�',66(57$7,21�

,Q�RUGHU�WR�DGGUHVV�WKH�DLP�RI�XQGHUVWDQGLQJ�WKH�OLYHG�H[SHULHQFH�RI�D�FKDQJLQJ�IRRG�V\VWHP�

LQ�XUEDQ�DQG�UXUDO�0DXULWLXV��WKLV�GLVVHUWDWLRQ�LV�VWUXFWXUHG�DV�IROORZV��7KH�IROORZLQJ�FKDSWHU�

SURYLGHV� D� UHYLHZ� RI� WKH� OLWHUDWXUH� DYDLODEOH� RQ� WKH� WKHPH� RI� QXWULWLRQ� WUDQVLWLRQ�� 7KH� NH\�

HOHPHQWV�DUH�H[SORUHG�ZLWK�SDUWLFXODU�UHIHUHQFH�WR�WKH�FRQVWUXFWV�RI�WKH�QXWULWLRQ�WUDQVLWLRQ��LWV�

KLVWRU\�LQ�WKH�GHYHORSHG�ZRUOG�DQG�WKH�HYHQWXDO�GLIIXVLRQ�LQWR�WKH�GHYHORSLQJ�ZRUOG�RYHU�WKH�

ODVW� WZR�GHFDGHV��'LIIHUHQW�H[SHULHQFHV�RI�WKH�GLHWDU\� WUDQVLWLRQ�LQ� WKH�GHYHORSHG�DV�ZHOO�DV�

WKH�GHYHORSLQJ�FRXQWULHV�DUH�SUHVHQWHG�WR�SURYLGH�WKH�NH\�HOHPHQWV�RI�WKH�SKHQRPHQRQ�DQG�LWV�

RXWZRUNLQJV�� 7KH� FDXVDO� IDFWRUV� GULYLQJ� WKH� WUDQVLWLRQ� DUH� IXUWKHU� H[SORUHG� DQG� GLVFXVVHG�

DORQJ�ZLWK� WKH�FRQVHTXHQFHV�DVVRFLDWHG�ZLWK�VXFK�FKDQJHV��7KH� OLWHUDWXUH�UHYLHZ�KLJKOLJKWV�

WKH�GLIIHUHQW�GLDORJXHV�RQ�WKH�WRSLF�RI�QXWULWLRQ�WUDQVLWLRQ�DFURVV�WKH�GHYHORSLQJ�ZRUOG��$OVR��

WKH� SDXFLW\� RI� UHVHDUFK� ZLWK� UHVSHFW� WR� VRPH� DVSHFWV� RI� WKH� WUDQVLWLRQ� LV� SUHVHQWHG�� WKXV�

MXVWLI\LQJ�WKH�QHHG�IRU�WKLV�UHVHDUFK�SURMHFW���

�

&KDSWHU���SUHVHQWV� WKH�PHWKRGRORJLFDO� DSSURDFK�DGRSWHG� WR�XQGHUWDNH� WKLV� UHVHDUFK�SURMHFW�

DQG� SURYLGHV� D� GHVFULSWLRQ� RI� WKH� UHVHDUFK� H[SHULHQFH�� 7KH� SXUSRVH� RI� WKLV� FKDSWHU� LV� WR�

H[SODLQ� WKH� WKHRU\� EHKLQG� WKH� UHVHDUFK� SURFHVV� DV� D� ZKROH� DQG� SDUWLFXODUO\� WR� WKH� GDWD�

FROOHFWLQJ�PHWKRGV�HPSOR\HG��7KH�FRQWH[W�RI�WKH�VWXG\�VLWHV�LV�SURYLGHG�VR�WKDW�WKH�H[LVWLQJ�

VRFLDO� DQG� FXOWXUDO� SURFHVVHV� DUH� EHWWHU� XQGHUVWRRG�� $� FRPELQDWLRQ� RI� REVHUYDWLRQ�� VHPL�



��

�

VWUXFWXUHG�LQ�GHSWK�LQWHUYLHZV��QDUUDWLYHV�DQG�IRRG�PDSSLQJ�ZDV�XVHG�WR�FROOHFW�GDWD�LQ�RUGHU�

WR�DQDO\VH�WKH�OLYHG�H[SHULHQFH�RI�D�FKDQJLQJ�IRRG�V\VWHP�LQ�0DXULWLXV���

�

&KDSWHU� �� IRFXVHV� RQ� WKH�ZDYHV� RI� HFRQRPLF� GHYHORSPHQW� H[SHULHQFHG� LQ�0DXULWLXV�� 7KLV�

FKDSWHU� XVHV� VHFRQGDU\� LQIRUPDWLRQ� WR� HVWDEOLVK� WKH� HFRQRPLF� FRQWH[W�� KLJKOLJKWLQJ� WKH�

FKDQJHV� WKDW� RFFXUUHG� LQ� WKH� SRVW�LQGHSHQGHQFH� HUD� IURP� ����� RQZDUGV�� 7KH� FXUUHQW�

HFRQRPLF�SUDFWLFHV�DV�D�UHVXOW�RI�WKH�PDFUROHYHO�HFRQRPLF�FKDQJHV�DQG�WKH�FRORQLDO�OHJDF\�RI�

WKH�DJULFXOWXUDO�SUDFWLFHV��DUH�GLVFXVVHG���

�

&KDSWHU���SURYLGHV�D�GHVFULSWLYH�DFFRXQW�RI� WKH� H[SHULHQFH�RI� WKH�FKDQJLQJ� IRRG�V\VWHP�DV�

DUWLFXODWHG�E\�WKH�UHVHDUFK�SDUWLFLSDQWV��7KH�GLIIHUHQW�FRPSRQHQWV�RI�WKH�WUDGLWLRQDO�DV�ZHOO�DV�

WKH� SUHYDLOLQJ� IRRG� V\VWHP� DUH� SUHVHQWHG� IURP� WKH� UHVHDUFK� SDUWLFLSDQWV¶� OHQV��7KH� WDQJLEOH�

IDFWRUV�LQFOXGLQJ��inter alia,�VWUXFWXUDO�FKDQJHV�LQ�WKH�GLHW�DQG�WKH�LQWURGXFWLRQ�RI�QHZ�IRRGV�

SURGXFWV�DUH�H[SORUHG�DV�ZHOO�DV�WKH�HPRWLRQDO�FRQQHFWLRQ�ZLWK�IRRG�LV�IXUWKHU�LQYHVWLJDWHG���

�

&KDSWHU� �� SUHVHQWV� WKH� FKDQJH� LQ� WKH� IRRG� ODQGVFDSH� UHFRUGHG� LQ�0DXULWLXV��$V� WKH� GLHWDU\�

SDWWHUQV� WUDQVLWLRQHG�IURP�WUDGLWLRQDO� WR�EHLQJ�:HVWHUQ�FHQWULF�� WKH�JHRJUDSK\�RI� IRRG�UHWDLO�

KDV�WUDQVIRUPHG�DFFRUGLQJO\��$V�VXFK��WUDGLWLRQDO�IRRG�VWRUHV�DUH�LQFUHDVLQJO\�EHLQJ�UHSODFHG�

E\�VXSHUPDUNHWV�EULQJLQJ�GLIIHUHQW�NLQGV�RI�IRRGV�DQG�IRRG�SUDFWLFHV��

�

7KH�FRQFOXGLQJ�FKDSWHU��&KDSWHU���GUDZV�RQ�DOO�RI�WKH�WKHPHV�H[SORUHG�LQ�WKLV�UHVHDUFK�VWXG\��

7KLV�FKDSWHU�XVHV�WKH�UHVHDUFK�ILQGLQJV��SUHVHQWHG�LQ�&KDSWHUV���DQG���WR�UHIOHFW�EDFN�RQ�WKH�

DLP�DQG�REMHFWLYHV��DQG�WKH�OLWHUDWXUH�HQJDJHG�ZLWK�LQ� WKLV� WKHVLV��7KH�OLYHG�H[SHULHQFH�RI�D�

FKDQJLQJ� IRRG� V\VWHP� LV� GLVFXVVHG� LQ� UHODWLRQ� WR� WKH� LQIRUPDWLRQ� DYDLODEOH� RQ� WKH� QXWULWLRQ�

WUDQVLWLRQ���

�

� �



���

�

�
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7KLV�FKDSWHU�LV�D�UHYLHZ�RI�WKH�OLWHUDWXUH�RI�WKH�WKHRUHWLFDO�DVSHFWV�RI�WKH�QXWULWLRQ�WUDQVLWLRQ��

WKH� FDXVDO� IDFWRUV�� GLIIHUHQW� H[SHULHQFHV� DFURVV� WKH� JOREH� DQG� WKH� UDPLILFDWLRQV� RI� DGRSWLQJ�

VXFK� GLHWDU\� FKDQJHV�� 7KLV� FKDSWHU� EHJLQV� ZLWK� DQ� RYHUYLHZ� RI� WKH� FRQFHSW� RI� QXWULWLRQ�

WUDQVLWLRQ�� WKH� GLHWDU\� VKLIWV� UHSRUWHG� DQG� WKH�:HVWHUQLVDWLRQ� RI� WKH� JOREDO� GLHW�� ,Q� RUGHU� WR�

IXUWKHU� WKH� XQGHUVWDQGLQJ� RI� QXWULWLRQ� WUDQVLWLRQ�� WKH� QXWULWLRQ� KLVWRU\� RI� ERWK� WKH� GHYHORSHG�

DQG� GHYHORSLQJ� ZRUOG� LV� SUHVHQWHG�� 6HYHUDO� H[DPSOHV� DUH� SUHVHQWHG� WR� VKRZ� WKH� UDSLG�

WUDQVLWLRQ� RFFXUULQJ� LQ� WKH� GHYHORSLQJ� ZRUOG�� 1XWULWLRQ� WUDQVLWLRQ� LV� D� PXOWL�IDFHWHG�

SKHQRPHQRQ�DQG�WKH�WKHRUHWLFDO�XQGHUSLQQLQJV�RI�WKH�GLHWDU\�WUDQVLWLRQ�DUH�H[SORUHG�LQ�GHWDLO��

7KH� OLWHUDWXUH�H[SODLQV� WKDW� WKH�QXWULWLRQ� WUDQVLWLRQ� LV� D�KRPRJHQLVDWLRQ�RI� WKH�:HVWHUQ� IRRG�

EDVNHW� DFURVV� WKH� JOREH� DQG� DV� VXFK� WKH� FRPSRQHQWV� RI� WKDW� SDUWLFXODU� IRRG� EDVNHW� DUH�

SUHVHQWHG���

�

7KH� VHFRQG� SDUW� RI� WKH� FKDSWHU� H[SORUHV� WKH� IDFWRUV� GULYLQJ� QXWULWLRQ� WUDQVLWLRQ� DFURVV� WKH�

GHYHORSLQJ�ZRUOG�VXFK�DV�JOREDOLVDWLRQ��XUEDQLVDWLRQ�DQG�VRFLR�HFRQRPLF�FKDQJHV��7KHUH�KDV�

EHHQ�PXFK�UHVHDUFK�ZRUN�GRQH�ZLWKLQ� WKH�ILHOG�RI�QXWULWLRQ� WUDQVLWLRQ�EHFDXVH�RI� WKH�KHDOWK�

FRQVHTXHQFHV�DV�EULHIO\�GHVFULEHG�LQ�WKH�WKLUG�VHFWLRQ�RI�WKLV�FKDSWHU��7KH�YDULRXV�DVSHFWV�RI�

WKH�QXWULWLRQ�WUDQVLWLRQ�DUH�H[SORUHG�UDQJLQJ�IURP�WKH�IDFWRUV�WR�WKH�FRQVHTXHQFHV��$OO�RI�WKH�

DERYH�IXUWKHUV�WKH�XQGHUVWDQGLQJ�RI�D�FKDQJLQJ�IRRG�V\VWHP�DQG�PDQ\�RI�WKRVH�DVSHFWV�ZLOO�

EH�IXUWKHU�GLVFXVVHG�LQ�WKH�IROORZLQJ�FKDSWHUV���

�

������� 7KH�+LVWRU\�RI�&KDQJLQJ�'LHWV�

7KH� JOREDO� QXWULWLRQ� KLVWRU\� KDV� UHYHDOHG� WKDW� FRQVXPSWLRQ� SDWWHUQV� DQG� WKH� JHRJUDSK\� RI�

IRRG�FRQVXPSWLRQ�ZRUOGZLGH�KDV�FKDQJHG�GUDVWLFDOO\��*ULJJ���������*ULJJ��������DUJXHV�WKDW�

HFRQRPLF�DQG�WHFKQRORJLFDO�FKDQJHV�WUDQVIRUPHG�WKH�:HVWHUQ�GLHW��ZLWK�D�WZRIROG�LQFUHDVH�LQ�
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�

FDORULH�LQWDNH�LQ�VRPH�LQGXVWULDOLVHG�FRXQWULHV�GXULQJ�WKH�����V�DQG�WKH�����V��*ULJJ��������

H[SODLQV�WKDW�VLPSOH�GLHWV�EDVHG�RQ�FHUHDOV�DQG�SRWDWRHV�ZHUH�VXEVWLWXWHG�IRU�GLHWV�EDVHG�RQ�

PHDW�� DQLPDO� VRXUFHG� IRRGV�� RLOV�� YHJHWDEOHV� DQG� VXJDU�� ,Q� WHUPV� RI� IRRG� FRQVXPSWLRQ�

SDWWHUQV�� WKHUH� ZDV� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� WKH� GHYHORSHG� DQG� GHYHORSLQJ� ZRUOG�

�*ULJJ�� ������� %DVHG� RQ� WKH� IRRG� EDODQFH� VKHHWV�� SURGXFHG� E\� WKH� )RRG� DQG� $JULFXOWXUH�

2UJDQLVDWLRQ��)$2���*ULJJ��������VWDWHV�WKDW�WKH�GDLO\�FDORULH�LQWDNH�SHU�FDSLWD�LQ�GHYHORSHG�

QDWLRQV�ZDV�����PRUH�WKDQ�WKDW�UHSRUWHG�LQ�GHYHORSLQJ�FRXQWULHV�LQ�WKH�����V�DV�GHSLFWHG�LQ�

7DEOH���XQGHUQHDWK���

�

7DEOH������'DLO\�SHU�FDSLWD�FDORULH�LQWDNH�LQ�GHYHORSHG�DQG�GHYHORSLQJ�UHJLRQV��������

�����

�DGDSWHG�IURP�*ULJJ�������DQG�6KDSRXUL�	�5RVHQ��������

5HJLRQ� 7RWDO�FDORULH�LQWDNH�SHU�FDSLWD�GD\�

� ����� ����� �����

'HYHORSHG�

ZRUOG�

����� ����� �����

'HYHORSLQJ�

ZRUOG�

����� ����� �����

�

�

,Q�WHUPV�RI�IRRG�FRQVXPSWLRQ��WKHUH�ZHUH�VWDUN�GLIIHUHQFHV�EHWZHHQ�LQGXVWULDOLVHG�QDWLRQV�DQG�

GHYHORSLQJ� QDWLRQV�� ,Q� DGGLWLRQ�� WKH� SURSRUWLRQ� RI� DQLPDO� VRXUFHG� IRRGV� LQ� WKH� GLHW� ZDV�

VLJQLILFDQWO\� KLJKHU� LQ� GHYHORSHG� FRXQWULHV��+RZHYHU�� HFRQRPLF� GHYHORSPHQW� FKDUDFWHULVHG�

E\�WKH�LQFUHDVH�LQ�UHDO�LQFRPH�DOWHUHG�WKH�IRRG�V\VWHP�LQ�GHYHORSLQJ�FRXQWULHV��*ULJJ��������

DV� HFRQRPLF� GHYHORSPHQW� FDXVHG� PDMRU� OLIHVW\OH� FKDQJHV� PLUURUHG� DFFRUGLQJO\� LQ� IRRG�

FRQVXPSWLRQ� SDWWHUQV��7UDGLWLRQDO� GLHWV� EDVHG� RQ� LGLRV\QFUDWLF� IRRG� FXOWXUHV� SHUIHFWHG�RYHU�

FHQWXULHV� DUH� LQFUHDVLQJO\� EHLQJ� UHSODFHG� E\� D� :HVWHUQ�EDVHG� GLHW�� $V� VXFK�� WKLV� LV�

LQFUHDVLQJO\� OHDGLQJ� WR� D� KRPRJHQLVDWLRQ� RI� IRRG� EDVNHWV� DFURVV� WKH� JOREH�� 3RSNLQ� �������

VWDWHV�WKDW�WKH�FKDQJH�LQ�IRRG�FRQVXPSWLRQ�SDWWHUQ��WHUPHG�DV�QXWULWLRQ�WUDQVLWLRQ��LV�RFFXUULQJ�

PXFK� IDVWHU� LQ� GHYHORSLQJ� FRXQWULHV� WKDQ� LW� GLG� LQ� WKH� ULFKHU� 1RUWK�� 3RSNLQ� �����E�� �����
�������������������������������������������������
�� *ULJJ� ��������� VWDWHV� WKDW� IRRG� EDODQFH� VKHHWV� ³DUH� QRW� FRQVXPSWLRQ� GDWD�� EXW� HVWLPDWHV� RI� WKH�
DYDLODEOH�VXSSOLHV��FDOFXODWHG�IURP�QDWLRQDO�VWDWLVWLFV�RI�SURGXFWLRQ��TXDQWLWLHV�WDNHQ�IURP�VWRUH��DQG�
LPSRUWV��IURP�ZKLFK�DUH�GHGXFWHG�H[SRUWV��IRRGV�SXW�LQWR�VWRUH�DQG�XVHG�IRU�VHHG��IHHG�DQG�LQGXVWULDO�
SXUSRVHV��$�GHGXFWLRQ�RI�WHQ�SHUFHQW�LV�PDGH�IRU�ZDVWDJH�EHWZHHQ�IDUP�DQG�UHWDLO�RXWOHWV��7KH�ILQDO�
ILJXUHV�DUH�IRRG�VXSSOLHV�DYDLODEOH�DW�WKH�UHWDLO� OHYHO�LQ�FDORULHV�SHU�FDSLWD��DQG�JUDPPHV�RI�SURWHLQ�
DQG�IDW�SHU�FDSLWD�´�



���

�

DUJXHV� WKDW� ³JOREDOO\�� RXU� GLHW� LV� EHFRPLQJ� LQFUHDVLQJO\� HQHUJ\�GHQVH� DQG� VZHHWHU�� $W� WKH�

VDPH�WLPH��KLJKHU�ILEUH� IRRGV�DUH�EHLQJ� UHSODFHG�E\�SURFHVVHG�YHUVLRQV��7KHUH� LV� HQRUPRXV�

YDULDELOLW\� LQ� HDWLQJ� SDWWHUQV� JOREDOO\�� EXW� WKH� EURDG� WKHPHV� VHHP� WR� EH� UHWDLQHG� LQ� PRVW�

FRXQWULHV�´�

�

7KH�OLWHUDWXUH�LGHQWLILHV�UDSLG�JOREDOLVDWLRQ�DV�RQH�RI�WKH�PDLQ�FDXVDO�IDFWRUV�GULYLQJ�QXWULWLRQ�

WUDQVLWLRQ� DFURVV� WKH�GHYHORSLQJ�ZRUOG� �'UHZQRZVNL�	�3RSNLQ�� ������3RSNLQ�� ������������

����E�� +DZNHV�� ������ +DZNHV�� &KRSUD� 	� )ULHO�� ������ -DPHV�� ������ /DQJ�� �������0DMRU�

FRQVHTXHQFHV�RI�JOREDOLVDWLRQ�LQ�WKH�GHYHORSLQJ�ZRUOG�KDV�EHHQ�ULVLQJ�LQFRPHV��'UHZQRZVNL�

	�3RSNLQ�� ������� UDSLG�XUEDQLVDWLRQ�ZKLFK�RFFXUUHG�PXFK� IDVWHU� LQ� WKH�GHYHORSLQJ� UHJLRQV�

WKDQ�LQ�WKH�:HVW��D�VKLIW�LQ�OLIHVW\OH��WKH�VSUHDG�RI�PDVV�PHGLD�DQG�WHFKQRORJ\��3RSNLQ���������

,Q� DGGLWLRQ� WR� WKH� DERYH�PHQWLRQHG� FKDQJHV�� 3RSNLQ� ������� DUJXHV� WKDW� JOREDOLVDWLRQ� KDV�

FDXVHG� VKLIWV� LQ� JOREDO� WUDGH� GXH� WR� WKH� UHVWUXFWXULQJ� RI� HFRQRPLHV�� .HQQHG\�� 1DQWHO� DQG�

6KHWW\��������DUJXH�WKDW�PDQ\�WUDGH�EDUULHUV�KDYH�EHHQ�UHPRYHG�WR�IDFLOLWDWH�WKH�IUHH�IORZ�RI�

JRRGV��WHFKQRORJ\�DQG�LQIRUPDWLRQ��ZKLFK�LV�WKH�FHQWUDO�WHQHW�RI�JOREDOLVDWLRQ��7KH�IROORZLQJ�

ILJXUH�FDSWXUHV�VRPH�RI�WKH�DVSHFWV�RI�QXWULWLRQ�WUDQVLWLRQ�ZKLFK�ZLOO�EH�IXUWKHU�GLVFXVVHG�LQ�

WKH�UHVW�RI�WKLV�FKDSWHU��

�

�
)LJXUH������7KH�GLIIHUHQW�HOHPHQWV�RI�QXWULWLRQ�WUDQVLWLRQ�

�6RXUFH��7XFNHU�	�%XUDQDSLQ��������������

�



���

�

����� 7+(�1875,7,21�75$16,7,21�

7KH�KXPDQ�GLHW�KDV�FKDQJHG�VLJQLILFDQWO\�WKURXJKRXW�KLVWRU\��IURP�WKH�KXQWHU�JDWKHUHU¶V�GLHW�

WR� WKH� PRGHUQ� ��VW� FHQWXU\� FLWL]HQ¶V� GLHW�� 'UHZQRZVNL� DQG� 3RSNLQ� �������� 3RSNLQ� �������

����E���1LHOVHQ�DQG�3RSNLQ��������DQG�3RSNLQ�et al.��������QDUUDWH�D�FKDQJH�IURP�WUDGLWLRQDO�

VWDSOHV� ULFK� LQ� ILEUHV�� KLJK� LQ� FDUERK\GUDWHV� DQG� ORZ� LQ� IDWV� WR� RQH�ZKLFK� LV� HQHUJ\� GHQVH��

KLJKO\� SURFHVVHG�� IXOO� RI� IDWV� �DQLPDO� DQG� YHJHWDEOH� GHULYHG�� DQG� VXJDUV�� 3RSNLQ� �������

DUJXHV� WKDW� WKHUH� LV� D� JOREDO� FRQYHUJHQFH� WR� D�:HVWHUQ�GLHW� FKDUDFWHUL]HG�E\�KLJK� OHYHOV� RI�

VDWXUDWHG� IDWV�� VXJDU�� UHILQHG� IRRGV� DQG� D� GHFUHDVH� LQ� ILEUH� LQWDNH�� 1XWULWLRQ� WUDQVLWLRQ� LV�

GHILQHG�E\�3RSNLQ������E������DV�³ODUJH�VKLIWV� LQ�GLHW�DQG�DFWLYLW\�SDWWHUQV��HVSHFLDOO\�WKHLU�

VWUXFWXUH�DQG�RYHUDOO�FRPSRVLWLRQ�´�,Q�RWKHU�ZRUGV��WKH�QXWULWLRQ�WUDQVLWLRQ�RFFXUV�DV�SDUW�RI�D�

OLIHVW\OH� FKDQJH� WR�D�PRGHUQ��:HVWHUQL]HG�RQH�ZKLFK� LV�SDUWLDOO\� UHIOHFWHG� LQ�DOWHUHG�HDWLQJ�

KDELWV��'UHZQRZVNL�	�3RSNLQ��������3RSNLQ�et al.����������

�

7KURXJKRXW� KXPDQ� KLVWRU\�� VRFLHWLHV� KDYH� XQGHUJRQH� PDQ\� QXWULWLRQDO� FKDQJHV�� :RUVOH\�

������� VWDWHV� WKDW� WKH� KXQWHU�JDWKHUHU� VRFLHWLHV� FRQVXPHG�PRVWO\� FDUERK\GUDWHV� DQG� VR� GLG�

DJULFXOWXUDO�VRFLHWLHV��7KH� ODWWHU�ZHUH�YHU\�GHSHQGHQW�RQ�D� OLPLWHG�QXPEHU�RI�VWDSOHV�ZKLFK�

PDGH� WKHP� YHU\� YXOQHUDEOH� WR� IDPLQHV� LQ� HYHQWV� RI� FURS� IDLOXUHV� RU� QDWXUDO� GLVDVWHUV�� $�

GLYHUVH� IRRG� VXSSO\� DQG� D� GLHW� KLJK� LQ� DQLPDO� SURGXFWV� DQG� IDWV� DUH� FKDUDFWHULVWLF� WUDLWV� RI�

LQGXVWULDO�VRFLHWLHV���

�

,W�KDV�EHHQ�ZLGHO\�UHSRUWHG�WKH�GHYHORSLQJ�ZRUOG�LV�JRLQJ�WKURXJK�WKH�QXWULWLRQ�WUDQVLWLRQ�DW�

DQ� XQSUHFHGHQWHG� SDFH� DV� RSSRVHG� WR� WKH� GHYHORSHG�ZRUOG�ZKLFK� WUDQVLWLRQHG� RYHU� D� ORQJ�

WLPH�SHULRG��%DVHG�RQ�WKH�ILJXUHV�SURYLGHG�LQ�7DEOH������IURP������WR�������WKH�FDORULH�LQWDNH�

LQ� WKH� GHYHORSHG� DQG� GHYHORSLQJ� ZRUOGV� KDV� LQFUHDVHG� E\� ������ DQG� ������ UHVSHFWLYHO\��

'XULQJ�WKH�VDPH�WLPHIUDPH��WKH�JDS�LQ�WKH�FDORULH�LQWDNH�EHWZHHQ�WKH�WZR�UHJLRQV�ZDV�KDOYHG��

7KH�JOREDO�DGRSWLRQ�RI�WKH�:HVWHUQ�OLIHVW\OH�DQG�E\�H[WHQVLRQ��WKH�:HVWHUQ�GLHW��KDV�OHG�WR�WKH�

IROORZLQJ�DV�GLVFXVVHG�E\�8XVLWDOR�et al.��������������

�

WKH� µ:HVWHUQ� ZRUOG¶� KDV� EHFRPH� PRUH� WKDQ� D� JHRJUDSKLFDO� RU� KLVWRULFDO�
FRQFHSW� DV� -DSDQ� DQG�RWKHU� QDWLRQV� KDYH�ZLGHO\� DGRSWHG� DVSHFWV� RI�:HVWHUQ�
FXOWXUH��7KH�GLIIXVLRQ�DQG�DGRSWLRQ�RI�:HVWHUQ�FXOWXUH�LQ�RWKHU�SODFHV�LV�RIWHQ�
WHUPHG� µ:HVWHUQLVDWLRQ¶�� ZKHUHE\� VRFLHWLHV� DQG� LQGLYLGXDOV� DGRSW� SDUWLFXODU�
LGHDV� DQG� SUDFWLFHV� IURP�PRUH� HFRQRPLFDOO\� GHYHORSHG� DQG� FRPPHUFLDOLVHG�
FRXQWULHV� UDWKHU� WKDQ� WKHLU� LQGLJHQRXV�RQHV��$�ZRUOG�ZLGH� VWDQGDUGLVDWLRQ�RI�



���

�

OLIHVW\OHV�LV�RFFXUULQJ�DV�D�UHVXOW�RI�WKH�JOREDO�GLIIXVLRQ�RI�WKH�:HVWHUQ�PRGHO�
RI�GDLO\�OLYLQJ��SDUWLFXODUO\�$PHULFDQ�FRQVXPHU�FXOWXUH���

�

,Q�RUGHU�WR�XQGHUVWDQG�WKH�SDFH�RI�UDSLG�GLIIXVLRQ�RI�QXWULWLRQ�WUDQVLWLRQ�ZLWKLQ�WKH�GHYHORSLQJ�

UHJLRQV��WKH�IROORZLQJ�VHFWLRQ�GHVFULEHV�WKH�WUDQVLWLRQ�H[SHULHQFHG�LQ�WKH�GHYHORSHG�ZRUOG���

������� �1XWULWLRQ�7UDQVLWLRQ�LQ�WKH�'HYHORSHG�:RUOG�

7KH� WUDQVIRUPDWLRQ� RI� WKH�:HVWHUQ� GLHW� RFFXUUHG� EHWZHHQ� WKH� ����� WR� �����SHULRG� �*ULJJ��

�������,Q�WKH�HDUO\�����V��GLHWV�LQ�:HVWHUQ�FRXQWULHV�PDLQO\�FRQVLVWHG�ODUJHO\�RI�FHUHDOV�DQG�

SRWDWRHV�ZKLFK�PDGH�XS� WKH�JUHDWHVW� SURSRUWLRQ�RI� WKH� WRWDO� HQHUJ\� VXSSO\�� DQLPDO� VRXUFHG�

IRRGV��DQG�VPDOO� DPRXQWV�RI� VXJDU��YHJHWDEOHV�DQG� IUXLWV� �*ULJJ��������� ,Q�KLV�ZRUN��*ULJJ�

�������LGHQWLILHV�WKDW�IURP������WR�������WKH�GDLO\�FDORULF�LQWDNH�SHU�FDSLWD�ZDV�ORZ�LQ�PRVW�

:HVWHUQ�FRXQWULHV�UDQJLQJ�EHWZHHQ������DQG������FDORULHV���

�

$FFRUGLQJ� WR� *ULJJ� �������� IROORZLQJ� WKH� LQGXVWULDOLVDWLRQ� HUD�� GLHWDU\� SDWWHUQV� LQ� PDQ\�

:HVWHUQ�FRXQWULHV�FKDQJHG�FRQVLGHUDEO\�ZLWK�PDUNHG�LQFUHDVHV�LQ�UHJLRQDO�IRRG�FRQVXPSWLRQ�

DFFRPSDQLHG�E\�D�VWUXFWXUDO�FKDQJH�LQ�WKH�GLHW��7KH�UDGLFDO�FKDQJH�LQ�OLIHVW\OH�ZDV�EURXJKW�

DERXW�E\�HFRQRPLF� DQG� WHFKQRORJLFDO� FKDQJHV� �*ULJJ���������7KHVH� FKDQJHV�PHQWLRQHG�E\�

*ULJJ� �������DUH� VKLIWV� LQ� WKH�JOREDO� DJULFXOWXUDO� V\VWHP� WKXV� FDXVLQJ� WKH� ORZHULQJ�RI� IRRG�

SULFHV�� LPSURYHG�PHDQV� RI� WUDQVSRUW�� UHIULJHUDWLRQ� DQG� LQFUHDVHG� SXUFKDVLQJ� SRZHU� GXH� WR�

LQFUHDVHG�UHDO�LQFRPH�SRVW�LQGXVWULDOLVDWLRQ���

�

,W� LV� HVWLPDWHG� WKDW� WKH� SHU� FDSLWD� FRQVXPSWLRQ� RI� UHILQHG� FDUERK\GUDWHV� DQG� IDW� KDV�

VLJQLILFDQWO\�LQFUHDVHG�LQ�(QJODQG�E\�D�IDFWRU�RI�ILYH�WR�WHQ�RYHU�WKH�ODVW�WZR�KXQGUHG�\HDUV�

�)$2���������7KLV�FKDQJH�KDV�EHHQ�DFFRPSDQLHG�E\�D�GHFUHDVH�LQ�WKH�FRQVXPSWLRQ�RI�ILEUH�

ULFK� JUDLQV� �8XVLWDOR�� 3LHWLQHQ�	� 3XVND�� ����� FLWHG� LQ� )$2�� ������� )ROORZLQJ� WKH� DERYH�

PHQWLRQHG�FKDQJHV��*ULJJ��������VWDWHV�WKDW�WKH�QHZ�GLHW�FRQVLVWHG�RI�D�ODUJHU�SURSRUWLRQ�RI�

VXJDU��RLOV�� IDWV�� IUXLWV��YHJHWDEOHV�DQG�DQLPDO�VRXUFHG� IRRGV��7KH�FRQVXPSWLRQ�RI�PHDW�DQG�

PHDW�GHULYHG� SURGXFWV� GRXEOHG� EHWZHHQ� WKH� VWDUW� RI� WKH� QLQHWHHQWK� FHQWXU\� DQG� WKH� ����V��

$GGLWLRQDOO\��LQ�WKH�HDUO\�����V��WKH�VRXUFH�RI�SURWHLQ�ZDV�SUHGRPLQDQWO\�FHUHDOV�DQG�SXOVHV��

KRZHYHU�� DV� GLHWDU\� SDWWHUQV� FKDQJHG��PRUH� RI� WKH� SURWHLQ�ZDV� EHLQJ� GHULYHG� IURP� DQLPDO�

VRXUFHG� IRRGV� �*ULJJ�������� WKXV�PDNLQJ�DQLPDO� DQG�YHJHWDEOH� IDWV�PRUH�SURPLQHQW� LQ� WKH�

GLHW���

�



���

�

$FFRUGLQJ�WR�QXWULWLRQ�KLVWRU\��:HVWHUQ�GLHWV�KDYH�DOUHDG\�EHHQ�UDGLFDOO\�WUDQVIRUPHG��*ULJJ��

������� KRZHYHU�� DV� IRRG� V\VWHPV� HYROYH�� LQGXVWULDOLVHG� FRXQWULHV� VWLOO� H[SHULHQFH� VRPH�

FKDQJHV�LQ�GLHWDU\�SDWWHUQV��,Q�UHFHQW�WLPHV�LQ�GHYHORSHG�FRXQWULHV��WKH�PDMRU�FKDQJH�QRWHG�LV�

LQ� WKH� IRUP�RI� LQFUHDVHG� IRRG�SRUWLRQ�VL]HV� �1LHOVHQ�	�3RSNLQ���������7KH�SKHQRPHQRQ�RI�

QXWULWLRQ� WUDQVLWLRQ� FXUUHQWO\� H[SHULHQFHG� LQ� WKH� GHYHORSHG�ZRUOG� LV� OHVV� DERXW� WKH� W\SHV� RI�

IRRGV� FRQVXPHG� DQG� PRUH� IRFXVHG� RQ� WKH� TXDQWLWLHV� RI� IRRG� FRQVXPHG�� 7KLV� FKDQJH� LV�

VWURQJO\�OLQNHG�WR�PDUNHWLQJ�VWUDWHJLHV�RI�ODUJH�IRRG�FRPSDQLHV���

�

1LHOVHQ� DQG� 3RSNLQ� ������� DUJXH� WKDW� LQ� WKH� 8QLWHG� 6WDWHV�� IRRG� SRUWLRQ� VL]HV�� LQFUHDVHG�

GXULQJ�WKH�SHULRG������WR������� ,W�LV�HVWLPDWHG�WKDW�WKH�SRUWLRQ�VL]H�RI�D�FKHHVHEXUJHU��VDOW\�

VQDFN� DQG� VRIW� GULQN� KDV� LQFUHDVHG� E\� DSSUR[LPDWHO\� ����� ���� DQG� ���� UHVSHFWLYHO\��

1LHOVHQ� DQG� 3RSNLQ� ������� FRQFOXGHG� WKDW� IDVW� IRRG� SRUWLRQ� VL]HV� KDYH� LQFUHDVHG� PRUH�

VLJQLILFDQWO\� WKDQ� KRPH�PDGH� RU� UHVWDXUDQW� PHDOV�� 7KH\� IXUWKHU� QRWH� WKDW� WKLV� LQFUHDVH�

RFFXUUHG�DV�IDVW�IRRG�FRPSDQLHV�SUDFWLFH�µYDOXH�DGGLQJ¶�ZKHUH�LW�WXUQV�RXW�WR�EH�EHVW�YDOXH�IRU�

PRQH\�WR�EX\�ODUJH�PHDOV��7KH�RXWFRPH�RI�WKH�VWXG\�DOVR�UHYHDOHG�WKDW�$PHULFDQV�FRQVXPH�

PRUH� IRRG�� LQ� WHUPV� RI� HDFK�PHDO� VL]H� SRUWLRQ� WKDQ� WKH\� GLG� LQ� WKH� ODWH� ����V� �1LHOVHQ�	�

3RSNLQ�� ������� ,Q� DGGLWLRQ�� 3RSNLQ� DQG�*RUGRQ�/DUVHQ� ������� IXUWKHU� DUJXH� WKDW� WKH� GDLO\�

DPRXQW� RI� FDORULHV� FRQVXPHG� E\� WKH�$PHULFDQ� SRSXODWLRQ� KDV� EHHQ� RQ� WKH� ULVH� GXH� WR� WKH�

JURZLQJ�FRQVXPSWLRQ�RI�HQHUJ\�GHQVH��QXWULHQW�SRRU�IRRGV�DQG�VQDFNV���

�

,Q� VRPH� SDUWV� RI� WKH� GHYHORSHG�ZRUOG�� VLJQLILFDQW� FKDQJHV� LQ� GLHWV� KDYH� UHVXOWHG� IURP� WKH�

LPSOHPHQWDWLRQ� RI� SROLFLHV� DQG� UHJXODWLRQV� E\� WKH� JRYHUQPHQW�� )RU� LQVWDQFH�� LQ� WKH� ����V�

WKHUH�ZDV�D�VWURQJ�XUJH�LQ�WKH�1HWKHUODQGV��1RUZD\�DQG�)LQODQG�WR�UHGXFH�WKH�FRQVXPSWLRQ�RI�

KLJK�IDW�IRRGV��7KHUHIRUH�WKH�DYDLODELOLW\�DQG�VXSSO\�RI�IDW�IUHH�IRRGV�RQ�WKH�PDUNHW�LQFUHDVHG�

�3RSNLQ�� ������� $FFRUGLQJ� WR� WKH� ODWWHU�� GXH� WKH� LPSOHPHQWDWLRQ� RI� IRRG� DQG� QXWULWLRQ�

SROLFLHV��1RUZD\�VXFFHVVIXOO\�GHFUHDVHG�WKH�SURSRUWLRQ�RI�HQHUJ\�GHULYHG�IURP�DQLPDO�IDWV�E\�

����� 3RSNLQ� ������� DUJXHV� WKDW�� VLPLODUO\�� WKH� FRQVXPSWLRQ� RI� DQLPDO� IDWV� SHU� FDSLWD� KDV�

GHFUHDVHG� LQ�*UHDW�%ULWDLQ�DQG�&DQDGD��6RPH�:HVWHUQ�VRFLHWLHV�DUH�SURPRWLQJ�VLPSOH�GLHWV�

FRQVLVWLQJ�RI�JUDLQV��YHJHWDEOHV�DQG�IUXLWV�WKURXJK�PHDQV�RI�HGXFDWLRQ�DQG�QXWULWLRQ�SROLFLHV�

�'UHZQRZVNL�	�3RSNLQ���������1HYHUWKHOHVV��WKH�:HVWHUQ�GLHW�UHPDLQV�SUHGRPLQDQWO\�ORZ�LQ�

ILEUH��KLJK�LQ�VXJDUV��IDWV��UHILQHG�DQG�SURFHVVHG�IRRGV���

�������������������������������������������������
��7KH�W\SHV�RI�IRRGV�XVHG�DV�PDUNHUV�IRU� WKH�H[SHULPHQW�FRQGXFWHG�E\�1LHOVHQ�DQG�3RSNLQ��������
DUH� VDOW\� VQDFNV�� GHVVHUWV�� VRIW� GULQNV�� IUXLW� GULQNV�� )UHQFK� IULHV�� KDPEXUJHUV�� FKHHVHEXUJHUV�� SL]]D�
DQG�0H[LFDQ�IRRG���



���

�

�

'UHZQRZVNL� DQG� 3RSNLQ� ������� VWDWH� WKDW� WKH� GHYHORSLQJ� UHJLRQV� DUH� DEDQGRQLQJ� ORFDO�

WUDGLWLRQDO�IRRGV�FRQVLVWLQJ�PDLQO\�RI�FHUHDOV��ILEUH�ULFK�IRRGV�DQG�FRPSOH[�FDUERK\GUDWHV�WR�

DGRSW�:HVWHUQ�EDVHG�GLHWV�ZKLFK�KDV� LQFUHDVHG� WKH�FRQVXPSWLRQ�RI� IDWV�� FDORULF� VZHHWHQHUV�

DQG�SURFHVVHG�IRRGV��7KH�QH[W�VHFWLRQ�H[SRXQGV�RQ�WKH�DERYH�VWDWHPHQW���

������� �1XWULWLRQ�7UDQVLWLRQ�LQ�WKH�'HYHORSLQJ�:RUOG�

$V�WKH�GHYHORSLQJ�SDUW�RI�WKH�JOREH�LV�LQFUHDVLQJO\�DGRSWLQJ�WKH�W\SH�RI�OLIHVW\OH�EHLQJ�OHG�LQ�

WKH�GHYHORSHG�ZRUOG��8XVLWDOR�et al., �������D�KRPRJHQLVDWLRQ�RI�GLHWDU\�KDELWV�KDV�RFFXUUHG��

7KH�EXON�RI� WKH� UHVHDUFK�ZRUN�FRQGXFWHG�ZLWKLQ� WKH� ILHOG�RI�QXWULWLRQ� WUDQVLWLRQ� IRFXVHV�RQ�

GHYHORSLQJ�QDWLRQV�DV�WKHLU�GLHWDU\�KDELWV�DQG�OLIHVW\OHV�DUH�VKLIWLQJ�DW�DQ�XQSUHFHGHQWHG�SDFH�

IURP�WUDGLWLRQDO�WR�WKH�LGHDOLVHG�:HVWHUQ�PRGHO��8XVLWDOR�et al.���������3RSNLQ��������DUJXHV�

WKDW�WKH�:HVWHUQ�ZRUOG�DFKLHYHG�WKH�SUHVHQW�OHYHO�RI�QXWULWLRQ�WUDQVLWLRQ�RYHU�VHYHUDO�GHFDGHV�

ZKLOH�VRPH�GHYHORSLQJ�FRXQWULHV�RQO\�WRRN�D����WR����\HDU�SHULRG�WR�DFKLHYH�WKH�VDPH�OHYHO�

RI� GLHWDU\� WUDQVLWLRQ�� 7KURXJK� FROOHFWLYH� ZRUN� GRQH� DFURVV� WKH� GHYHORSLQJ� ZRUOG�� 3RSNLQ�

������� DUJXHV� WKDW� DV� WKH� G\QDPLFV� RI� IRRG� V\VWHP� FKDQJHV�� WKH� SURSRUWLRQ� RI� IDW�� FDORULF�

VZHHWHQHUV�DQG�DQLPDO�VRXUFHG�IRRG�SURGXFWV�LQ�WKH�GLHW�LQFUHDVHV���

�

,Q�DGGLWLRQ��'UHZQRZVNL�DQG�3RSNLQ� �������DQG�8XVLWDOR�et al. �������QRWH� WKDW� WUDGLWLRQDO�

GLHWV� FRQVLVWLQJ� RI� FRPSOH[� FDUERK\GUDWHV� DQG� ILEUH� DUH� EHLQJ� UHSODFHG� E\� UHILQHG� ZKHDW�

�VWDUFK\�VWDSOH�IRRG���PHDW��SURFHVVHG�IRRGV�DQG�GDLU\�SURGXFWV�ZKLFK�DUH�DOO�GLVWLQFWLYH�WUDLWV�

RI�D�:HVWHUQ�GLHW���+RZHYHU��8XVLWDOR�et al. �������DQG�6DWLD��������DUJXH�WKDW�WKH�µ:HVWHUQ�

GLHW¶� LWVHOI� YDULHV� GHSHQGLQJ� RQ� JHRJUDSK\�� IRRG� FXOWXUH�� KLVWRULFDO� SHULRG� DQG� GLHWDU\�

DFFXOWXUDWLRQ��$FFRUGLQJ�WR�8XVLWDOR�et al. ��������IRRGV�VXFK�DV�EUHDGV��PHDWV��IDW�VSUHDGV��

UHILQHG�JUDLQV�VXFK�DV�ZKHDW�DQG�ULFH��VQDFN�FKLSV��VNLPPHG�PLON��SDVWD�DQG�SURFHVVHG�IRRGV�

DUH�FODVVLILHG�DV�:HVWHUQ�IRRGV���

�

(YDQV� et al.�� ������� UHSRUW� WKDW� WKH� FRQVXPSWLRQ� RI� PXWWRQ� IODSV�� DQG� FKLFNHQ� SDUWV� KDYH�

LQFUHDVHG� VLJQLILFDQWO\� LQ� WKH� .LQJGRP� RI� 7RQJD�� )URP� WKH� SHULRG� ����� WR� ������ DQ�

�������������������������������������������������
�� +RZHYHU�� 8XVLWDOR� et al. ������� DUJXHV� WKDW� WKH� µ:HVWHUQ� GLHW¶� LWVHOI� YDULHV� GHSHQGLQJ� RQ� WKH�
JHRJUDSK\�� IRRG� FXOWXUH�� KLVWRULFDO� SHULRG� DQG� GLHWDU\� DFFXOWXUDWLRQ� �6DWLD�� ������� $FFRUGLQJ� WR�
8XVLWDOR�et al. ��������WKH�OLWHUDWXUH�FODVVLILHV�IRRGV�VXFK�DV�EUHDGV��PHDWV��IDW�VSUHDGV��UHILQHG�JUDLQV�
VXFK�DV�ZKHDW�DQG�ULFH��VQDFN�FKLSV��VNLPPHG�PLON��SDVWD�DQG�SURFHVVHG�IRRGV�DV�:HVWHUQ�IRRGV���
��(YDQV�et al����������GHVFULEH�PXWWRQ�IODSV�DV�WKH�FXW�IURP�D�ODPE¶V�EHOO\��7KLV�SDUWLFXODU�SDUW�RI�WKH�
DQLPDO�KDV�YHU\�OLWWOH�DPRXQW�RI�PHDW�DQG�D�JUHDW�DPRXQW�RI�IDW���



���

�

DSSUR[LPDWH������LQFUHDVH�ZDV�UHSRUWHG�LQ�WKH�LPSRUW�RI�PXWWRQ�IODSV�LQ�WKH�IRRG�HFRQRP\�

LQ� WKH�.LQJGRP� RI� 7RQJD� �(YDQV� et al.�� ������� 7R� DFFHQWXDWH� WKH� SDFH� DW� ZKLFK� QXWULWLRQ�

WUDQVLWLRQ� LV� RFFXUULQJ� LQ� VRPH� GHYHORSHG� FRXQWULHV�� (YDQV� et al.�� ������� VWDWH� WKDW� WKH�

FRQVXPSWLRQ�RI�KLJK�IDW�LPSRUWHG�PHDWV�KDV�LQFUHDVHG�E\�����LQ�RQH�GHFDGH�������WR��������

7KH� ODWWHU� FRQFOXGHG� WKDW� WKH� UHSRUWHG� FRQVXPSWLRQ� RI� LPSRUWHG� IRRGV� VXFK� DV� EUHDG�� EHHI�

FKLFNHQ�SDUWV��PXWWRQ�IODSV�� IORXU�QRRGOHV�� ULFH�ZDV�JUHDWHU� WKDQ� WKDW�RI� WUDGLWLRQDO�FRPSOH[�

FDUERK\GUDWHV�VXFK�DV�SODQWDLQ��JLDQW�WDUR�DQG�7DKLWLDQ�FKHVWQXW��(YDQV�et al.����������

�

,Q� GHYHORSLQJ� QDWLRQV�� WKH� PRVW� FRPPRQ� W\SHV� RI� IRRG� FRQVXPHG� DUH� HGLEOH� RLOV�� FDORULF�

VZHHWHQHUV�DQG�DQLPDO�VRXUFHG� IRRGV��3RSNLQ���������+H�IXUWKHU�DUJXHV� WKDW� WKH�ILUVW�PDMRU�

VKLIW� LQ� WKH� IRRG� V\VWHP� GHQRWLQJ� WKH� QXWULWLRQ� WUDQVLWLRQ� LV� WKH� LQFUHDVH� LQ� LPSRUW� RU� ORFDO�

SURGXFWLRQ� RI� RLOVHHGV� DQG� YHJHWDEOH� RLOV�� 3RSNLQ� ������� VWDWHV� WKDW� WKH� SURGXFWLRQ� RI�

YHJHWDEOH� RLO� ZLWK� SDUWLFXODU� UHIHUHQFH� WR� VR\EHDQ�� VXQIORZHU�� SDOP� DQG� JURXQGQXW� KDV�

LQFUHDVHG� WKUHHIROG� GXULQJ� D� ��� \HDU� SHULRG� IURP� ����� WR� ������ 'UHZQRZVNL� DQG� 3RSNLQ�

�������VWDWH�WKDW�WKH�DYDLODELOLW\�RI�YHJHWDEOH�RLOV�WHUPHG�DV�µFKHDS�IDWV¶�RQ�WKH�JOREDO�PDUNHW�

KDV� UHYROXWLRQL]HG� WKH� KXPDQ� GLHW� DV� LW� KDV� UHQGHUHG� EDNLQJ� DQG� IU\LQJ� FKHDSHU� WKDQ� WKH\�

ZRXOG�KDYH�EHHQ�LI�DQLPDO�IDWV�ZHUH�XVHG���

�

)XUWKHUPRUH�� DQ� LQFUHDVH� LQ� WKH� FRQVXPSWLRQ� RI� RWKHU� W\SHV� RI� IRRGV� VXFK� DV� FDORULF�

VZHHWHQHUV�� DQG� DQLPDO� VRXUFHG� IRRGV� KDV� EHHQ� UHSRUWHG� LQ� PDQ\� SDUWV� RI� WKH� GHYHORSLQJ�

ZRUOG��'UHZQRZVNL�	�3RSNLQ��������3RSNLQ���������$FFRUGLQJO\��3RSNLQ��������DUJXHV�WKDW�

VLQFH� WKH� ����V�� D� WKUHHIROG� LQFUHDVH� KDV� EHHQ� UHSRUWHG� LQ� WKH� FRQVXPSWLRQ� RI� FDORULF�

VZHHWHQHUV�LQ�WKH�GHYHORSLQJ�ZRUOG��'HOJDGR��������FRLQHG�WKH�SKUDVH�µOLYHVWRFN�UHYROXWLRQ¶�

UHIHUULQJ� WR� WKH� LQFUHDVLQJ� GHPDQG� IRU� DQLPDO� VRXUFHG� IRRGV��� LQ� GHYHORSLQJ� QDWLRQV�� +H�

SUHGLFWV� WKDW� E\� WKH� \HDU� ������ WKH� GHYHORSLQJ�ZRUOG�ZLOO� FRQVXPH� DERXW� ����RI� WKH� WRWDO�

PHDW� DYDLODEOH� RQ� WKH� JOREDO�PDUNHW� WKXV� GHQRWLQJ� DQ� LQFUHDVH� RI� DERXW� ���� IURP� FXUUHQW�

DYDLODEOH�ILJXUHV��'HOJDGR���������$FFRUGLQJ�WR�WKH�ODWWHU��GXH�WR�DQ�DFFHOHUDWHG�SDFH�RI�WKH�

VSUHDG�RI�QXWULWLRQ�WUDQVLWLRQ��ZLWKLQ�D�WLPHIUDPH�RI�WZR�GHFDGHV�������WR��������WKH�LQFUHDVH�

LQ� PHDW� FRQVXPSWLRQ� LQ� WKH� GHYHORSLQJ� ZRUOG� WULSOHG� WKDW� UHSRUWHG� LQ� WKH� ZHDOWK\�

LQGXVWULDOLVHG�FRXQWULHV��'HOJDGR���������3RSNLQ��������VWDWHV�WKDW�DFURVV�WKH�YDVWQHVV�RI�IRRG�

�������������������������������������������������
��,Q�WKLV�FRQWH[W��WKH�WHUP�FDORULF�VZHHWHQHU�HQFRPSDVVHV�VXJDU�DQG�QRQ�VXJDU�SURGXFWV�VXFK�DV�KLJK�
IUXFWRVH�FRUQ�V\UXS�  
���'HOJDGR��������UHIHUV�WR�PDLQO\�PHDWV�DQG�GDLU\�SURGXFWV���



���

�

FXOWXUHV� SUHVHQW� DURXQG� WKH� JOREH�� GLHWV� DUH� LQFUHDVLQJO\� EHFRPLQJ� PRUH� :HVWHUQLVHG� DV�

GLVFXVVHG�LQ�WKH�IROORZLQJ�VHFWLRQ���

�

������� 'LIIHUHQW�([SHULHQFHV�RI�WKH�:HVWHUQLVDWLRQ�RI�WKH�*OREDO�'LHW�

1XWULWLRQ� WUDQVLWLRQ� UHIHUV� WR� WKH� GHFOLQLQJ� FRQVXPSWLRQ� RI� ORFDO� WUDGLWLRQDO� IRRGV� DQG� WKH�

LQFUHDVHG� FRQVXPSWLRQ� RI�:HVWHUQ�EDVHG� IRRGV�� +RZHYHU�� LW� LV� LPSRUWDQW� WR� UHFRJQLVH� WKH�

LPSDFW�RI�WKH�IRRG�HFRQRP\�DQG�WKH�ORFDO�IRRG�JHRJUDSK\�RQ�WKH�PDQQHU�LQ�ZKLFK�WKH�GLHWDU\�

WUDQVLWLRQ� RFFXUV�� 7KHUH� DUH� YDU\LQJ� GHJUHHV� RI� WUDQVLWLRQ� ZKLFK� DUH� H[HPSOLILHG� E\� WKH�

GLIIHUHQW�H[DPSOHV�SURYLGHG�LQ�WKLV�VHFWLRQ��$V�SUHYLRXVO\�VWDWHG��WKH�QXWULWLRQ�WUDQVLWLRQ�LV�D�

PXOWL�IDFHWHG�SKHQRPHQRQ�ZLWK�WKH�KRPRJHQLVDWLRQ�RI�WKH�IRRG�EDVNHW�RFFXUULQJ�GLIIHUHQWO\�

LQ�GLIIHUHQW�FRQWH[WV��(YHQ�WKRXJK�WKH�FHQWUDO�WHQHW�LV�WKH�VDPH�ZKLFK�FRPSULVHV�WKH�LQFUHDVHG�

FRQVXPSWLRQ� RI� HQHUJ\�GHQVH� IRRGV�� KLJK� LQ� IDWV�� VXJDU� DQG� KLJKO\� SURFHVVHG� IRRGV�� WKH�

GLHWDU\� WUDQVLWLRQ� WUDQVODWHV�GLIIHUHQWO\� LQ�GLIIHUHQW�FRXQWULHV�GXH� WR�YDU\LQJ�VRFLR�HFRQRPLF�

DQG�FXOWXUDO�FRQWH[WV��7KHVH�GLIIHUHQW�H[SHULHQFHV�UHIOHFW�VRPH�RI�WKH�DWWULEXWHV�RI�D�SDUWLFXODU�

VRFLHW\�DQG�WKH�SUHYDLOLQJ�HFRQRPLF�HQYLURQPHQW���

�

,W� LV� WR� EH� SRLQWHG� RXW� WKDW� WKHUH� DUH� GLIIHUHQW� IRRG� FRQVXPSWLRQ� SDWWHUQV� LQ� GLIIHUHQW� VXE�

SRSXODWLRQV�ZLWKLQ�D�VSHFLILF�FRXQWU\��0RVW�VWXGLHV�KDYH�XQGHUWDNHQ�FRXQWU\�WR�FRXQWU\�RU�WKH�

GHYHORSHG�ZLWK� WKH�GHYHORSLQJ�ZRUOG�FRPSDULVRQV�ZKLOH� WKHUH� LV� OLWWOH�XQGHUVWDQGLQJ�RI� WKH�

YDU\LQJ�OHYHOV�RI�GLIIXVLRQ�RI�WKH�GLHWDU\�WUDQVLWLRQ��7KLV�GLVVHUWDWLRQ�LQWHQGV�WR�ILOO� WKLV�JDS�

DQG�SURYLGH�PRUH�LQIRUPDWLRQ�RQ�WKH�H[SHULHQFH�RI�WKH�GLHWDU\�WUDQVLWLRQ�LQ�0DXULWLXV���

�

7KH�PDMRU�VKLIW�LQYROYHV�D�GLVWDQFLQJ�IURP�WKH�WUDGLWLRQDO�GLHW�WR�D�:HVWHUQ�EDVHG�RQH�WHUPHG�

DV� WKH� ³:HVWHUQLVDWLRQ� RI� WKH� JOREDO� GLHW´� E\� 'UHZQRZVNL� DQG� 3RSNLQ� ����������� 7KH�

QXWULWLRQ�WUDQVLWLRQ�LV�D�JOREDO�SKHQRPHQRQ��RFFXUULQJ�FRQFXUUHQWO\�DFURVV�YDULRXV�SDUWV�RI�WKH�

ZRUOG� VXFK� DV� 6RXWK�(DVW� $VLD�� ,QGLD�� WKH�0HGLWHUUDQHDQ� ,VODQGV�� $UFWLF� FRPPXQLWLHV� DQG�

DPRQJVW�RWKHUV��0DXULWLXV��9DULRXV�SDUWV�RI�WKH�ZRUOG�KDYH�EHHQ�UHVHDUFKHG�WR�WUDFN�WKH�SDFH�

DQG� DGYDQFHPHQW� RI� WKH� GLHWDU\� WUDQVLWLRQ� DQG� DV� VXFK� UHIHUULQJ� WR� WKH� $VLDQ� GLHW�� 3LQJDOL�

������������ZULWHV��

�

7KH�QHZ�GLHWDU\�KDELWV�UHIOHFW�:HVWHUQ�SDWWHUQV��DQG�FRXOG�EH�TXLWH�XQOLNH�WKH�
KDELWV� WKDW�KDG�GHYHORSHG� ORFDOO\�RYHU�PDQ\�JHQHUDWLRQV��&RQVXPHUV� H[KLELW�
VWURQJ�SUHIHUHQFHV�IRU�PHDW�RU�ILVK��GDLU\�SURGXFWV��WHPSHUDWH�]RQH�IRRGV�VXFK�



���
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DV�DSSOHV�DQG�KLJKO\�SURFHVVHG�FRQYHQLHQFH�IRRGV�DQG�GULQNV�DOO�RI�ZKLFK�DUH�
UHDGLO\� DYDLODEOH� LQ� WKH� HPHUJLQJ� VXSHUPDUNHWV� DQG� IDVW�IRRG� RXWOHWV�� 7KH�
HYROYLQJ� GLHWV� DUH� GLVWLQFWO\� KLJKHU� LQ� IDW� DQG� SURWHLQ� FRQWHQW� UHODWLYH� WR�
WUDGLWLRQDO�$VLDQ�GLHWV�WKDW�HPSKDVL]H�FDUERK\GUDWHV���
�

2.2.4.1. The new dietary dimensions in China 

&KLQD�LV�XQGHUJRLQJ�QXWULWLRQ�WUDQVLWLRQ�DW�DQ�DFFHOHUDWHG�SDFH��'UHZQRZVNL�	�3RSNLQ��������

3RSNLQ�et al���������FRPSDUHG� WR� WKH�UHVW�RI� WKH�GHYHORSLQJ�ZRUOG��&KLQD��EHLQJ�RQH�RI� WKH�

PRVW�SRZHUIXO�HFRQRPLHV�RQ�WKH�JOREDO�VFHQH��KDV�H[SHULHQFHG�D�VLJQLILFDQW�LQFUHDVH�LQ�*'3�

SHU�FDSLWD�VLQFH������ZLWK�RQH�RI�WKH�PRVW�UDSLGO\�GHYHORSLQJ�HFRQRPLHV�LQ�WKH�ZRUOG��'X�et 

al��� �������'X�et al.� ������� VWDWH� WKDW� LW� KDV� KDG� RQH� RI� WKH� KLJKHVW� HFRQRPLF� JURZWK� UDWHV�

H[SHULHQFHG� LQ� PRGHUQ� WLPHV�� &RQVHTXHQWO\�� WKH� OLYLQJ� VWDQGDUGV� KDYH� UDSLGO\� LQFUHDVHG�

ZKLFK�KDYH�EHHQ�SDUDOOHOHG�E\�PDQ\�VRFLDO�FKDQJHV� �'X�et al.���������7KHVH�FKDQJHV�KDYH�

DOVR�EHHQ�UHIOHFWHG�LQ�WKH�W\SHV�RI�IRRGV�FRQVXPHG�E\�WKH�&KLQHVH�SRSXODWLRQ��'UHZQRZVNL�

DQG� 3RSNLQ� ������� QRWH� WKH� VWDUN� FKDQJH� LQ� GLHW� WKDW� RFFXUUHG� LQ� WKH� ODWH� ����V� DV� SHRSOH�

DEDQGRQHG� WKHLU� WUDGLWLRQDO� GLHWV� FRQVLVWLQJ�PDLQO\� RI� VWDSOHV� VXFK� DV� ULFH��PLOOHW�� VRUJKXP�

DQG�VRPH�YHJHWDEOHV�IRU�D�GLHW�FRQVLVWLQJ�RI�ULFH��ZKHDW�DQG�PHDW�SURGXFWV��,W�ZDV�QRWHG�WKDW�

SHRSOH�ZLWK�KLJKHU�LQFRPHV�ZHUH�PRUH�OLNHO\�WR�UHSODFH�YHJHWDEOHV�ZLWK�DQLPDO�VRXUFHG�IRRGV�

�'UHZQRZVNL�	�3RSNLQ��������'X�et al��������DQG�3RSNLQ�et al�����������

�

3RSNLQ� ������� DUJXHV� WKDW� WKH�&KLQHVH� QXWULWLRQ� WUDQVLWLRQ� IROORZV� D� FODVVLF�:HVWHUQLVDWLRQ�

SDWWHUQ�� 7KH� PDMRU� VWUXFWXUDO� FKDQJH� LQ� WKH� GLHW� KDV� EHHQ� WKH� GHFUHDVH� LQ� WKH� GDLO\�

FRQVXPSWLRQ� RI� FRDUVH� JUDLQV� ZKLFK� GURSSHG� IURP� D� ���J�FDSLWD�GD\� LQ� ����� WR�

��J�FDSLWD�GD\� LQ� ������ D� GHFUHDVH� RI� DSSUR[LPDWHO\� ���� UHDOLVHG� ZLWKLQ� RQH� GHFDGH�� $V�

QXWULWLRQ� WUDQVLWLRQ� LQYROYHV� WKH�GLVWDQFLQJ�DZD\� IURP� WUDGLWLRQDO�GLHWV�� D�PDUNHG�GHFOLQH� LV�

QRWHG� LQ� WKH� GDLO\� LQWDNH� RI� IUHVK� IUXLW� DQG� YHJHWDEOHV� �3RSNLQ�� ������� &RQIRUPLQJ� WR� WKH�

:HVWHUQLVDWLRQ�SDWWHUQ��WKHUH�KDV�EHHQ�D�VLJQLILFDQW�LQFUHDVH�LQ�WKH�FRQVXPSWLRQ�RI�PHDW�DQG�

PHDW� SURGXFWV�� SRXOWU\� DQG� JDPH�� HJJ� DQG� HJJ� SURGXFWV�� VHDIRRG�� GDLU\� SURGXFWV� DQG�

YHJHWDEOH� RLO�� 7KH� GDLO\� LQWDNH� SHU� FDSLWD� RI� SRXOWU\� DQG� JDPH�� HJJ� DQG� HJJ� SURGXFWV� DQG�

YHJHWDEOH�RLO�GRXEOHG�RYHU�WKH�SHULRG������WR��������

�



���

�

2.2.4.2. Nutrition transition in India 

6LPLODU� WR� &KLQD¶V� H[SHULHQFH�� ,QGLD� KDV� EHHQ� H[SHULHQFLQJ� QXWULWLRQ� WUDQVLWLRQ�� ,QGLD�

HPEUDFHG� DQ� HFRQRPLF� OLEHUDOLVDWLRQ� UHIRUP� LQ� ����� ZKLFK� ZDV� IROORZHG� E\� VLJQLILFDQW�

HFRQRPLF�LPSURYHPHQWV��0LVUD�et al����������7KHUHDIWHU��WKH�*'3�UDWH�LQFUHDVHG�VLJQLILFDQWO\�

DQG�ZDV�DFFRPSDQLHG�E\�LQFUHDVHG�OLWHUDF\��OLIH�H[SHFWDQF\��UDSLG�XUEDQLVDWLRQ�DQG�GHFUHDVHG�

SRYHUW\�UDWHV��0LVUD�et al���������3LQJDOL�	�.KZDMD����������

�

$FFRUGLQJ�WR�3LQJDOL�DQG�.KZDMD��������DQG�0LVUD�et al���������LQJUHGLHQWV�LQ�WKH�WUDGLWLRQDO�

,QGLDQ� IRRG� EDVNHW� DUH� LQFUHDVLQJO\� EHLQJ� VXEVWLWXWHG� E\� :HVWHUQ� IRRGV�� 7KHUH� ZHUH� WZR�

QRWLFHDEOH�ZDYHV� RI� WUDQVLWLRQ�ZKHUHE\� WKH� ILUVW� RQH� RFFXUUHG� LQ� WKH� ������'XULQJ� WKH� ILUVW�

SKDVH�� WKH� ,QGLDQ� GLHW� EHFDPH�PRUH� GLYHUVLILHG�� KRZHYHU�� WKH� HVVHQFH� RI� WKH� GLHW�ZDV� VWLOO�

SUHGRPLQDQWO\�WUDGLWLRQDO��3LQJDOL�	�.KZDMD���������7KH�W\SLFDO�GLYHUVLILHG�GLHW�FRQVLVWHG�RI�

PLOOHW��ZKHDW�� SXOVHV�� FHUHDOV� DQG� VRPH� DQLPDO� SURGXFWV�� 3LQJDOL� DQG�.KZDMD� ������� DUJXH�

WKDW� GXULQJ� WKH� ILUVW�ZDYH� RI� FKDQJH�� WKH� FRQVXPSWLRQ� RI� DQLPDO� SURGXFWV�� HVSHFLDOO\�PLON��

LQFUHDVHG�VLJQLILFDQWO\�� ,Q�DGGLWLRQ�� WKHUH�ZDV�DQ� LQFUHDVH� LQ� WKH�FRQVXPSWLRQ�RI� WUDGLWLRQDO�

YHJHWDEOHV�SURGXFWV�VXFK�DV�SXOVHV��ZKHDW��ULFH�DQG�FHUHDOV���

�

3LQJDOL�DQG�.KZDMD��������VWDWH�WKDW�WKH�VHFRQG�ZDYH�RI�WUDQVLWLRQ�RFFXUUHG�LQ�WKH�����V�DQG�

WKDW�SDUWLFXODU�GHFDGH�PDUNHG�WKH�VWUXFWXUDO�FKDQJH�IURP�WUDGLWLRQDO�WR�D�:HVWHUQ�EDVHG�GLHW��

7KH�ODWWHU�DUJXH�WKDW�³WKH�����V�ZHUH�DVVRFLDWHG�ZLWK�WKH�FRQVXPSWLRQ�RI�VLJQLILFDQWO\�ODUJHU�

DPRXQWV�RI�HQHUJ\�GHQVH�IRRGV�LQ�WKH�IRUP�RI�IDWV��RLOV�DQG�VWDUFK\�URRWV��3LQJDOL�	�.KZDMD��

��������´�7KH�SURSRUWLRQ�RI�DQLPDO�VRXUFHG�IRRGV�LQ�WKH�GLHW�URVH�VLJQLILFDQWO\��DORQJ�ZLWK�D�

PDUNHG� LQFUHDVH� LQ� WKH� LQWDNH�RI�YHJHWDEOH�RLOV�� VWDUFK\� URRWV��ZKHDW�� VXJDU� DQG� VZHHWHQHUV�

�3LQJDOL�	�.KZDMD��������5DMLWKD���������7KH\�IXUWKHU�DUJXH�WKDW�W\SLFDO�WR�WKH�XQIROGLQJ�RI�

WKH� QXWULWLRQ� WUDQVLWLRQ�� WKHUH� ZDV� D� VLJQLILFDQW� GHFOLQH� LQ� WKH� GHPDQG� IRU� WUDGLWLRQDO� IRRG�

FRPPRGLWLHV�VXFK�DV�SXOVHV�DQG�FHUHDOV��7KLV�ZDYH�RI�WUDQVLWLRQ�ZDV�PRUH�SURQRXQFHG�WKDQ�

WKH� ILUVW� RQH� DQG�PRUH� QRWLFHDEOH� DV� WUDGLWLRQDO� IRRGV�ZHUH� LQFUHDVLQJO\� EHLQJ� UHSODFHG� E\�

³SURFHVVHG��UHDG\�WR�HDW��GHHS�IULHG�DQG�ZLWK�DGGHG�SUHVHUYDWLYHV´�IRRGV��0LVUD�et al���������

�������

�

7KH�modus operandi�RI�WKH�QXWULWLRQ�WUDQVLWLRQ�LV�WKDW�WKHUH�LV�D�GHFOLQH�LQ�WKH�FRQVXPSWLRQ�RI�

ORFDO�WUDGLWLRQDO�IRRGV�DORQJ�ZLWK�DQ�LQFUHDVH�LQ�WKH�FRQVXPSWLRQ�RI�:HVWHUQ�IRRGV��%DVHG�RQ�

3LQJDOL�DQG�.KZDMD¶V�VWXG\���������LW�ZDV�QRWHG�WKDW�WKH�XVH�RI�ZKHDW�LQ�WKH�,QGLDQ�GLHW�ZDV�



���

�

FKDQJLQJ��:KHDW� LV�D� ORQJ�HVWDEOLVKHG�VWDSOH� IRRG� LQ� WKH�QRUWKHUQ�SDUWV�RI� ,QGLD��FRPPRQO\�

XVHG� WR� PDNH� µFKDSDWLV¶�� )ROORZLQJ� WKH� VHFRQG� ZDYH� RI� GLHWDU\� WUDQVLWLRQ�� ZKHDW� ZDV�

LQFUHDVLQJO\� EHLQJ� XVHG� WR� PDNH� EUHDG�OLNH� SURGXFWV� RI� FRPPHUFLDO� QDWXUH�� %UHDG� LV�

FKDUDFWHULVHG�DV�D�W\SLFDO�HOHPHQW�RI�WKH�:HVWHUQ�GLHW��,Q�WKLV�LQVWDQFH��WKH�VWUXFWXUDO�FKDQJH�

LQ�WKH�GLHW�FDXVHG�E\�WKH�QXWULWLRQ�WUDQVLWLRQ��LQYROYHG�UH�SXUSRVLQJ�ZKHDW�IURP�LWV�WUDGLWLRQDO�

XVH�WR�WKH�SURGXFWLRQ�RI�D�:HVWHUQ�EDVHG�IRRG�LWHP���

�

7KH� FRQVXPSWLRQ� RI�PHDW� DQG�PHDW� SURGXFWV� LQFUHDVHG� DQG� GDWD� SUHVHQWHG� E\� 3LQJDOL� DQG�

.KZDMD��������UHYHDO�WKDW�WKH�GDLO\�FDORULF�LQWDNH�SHU�FDSLWD�RI�DQLPDO�IDW�DQG�PLON�PRUH�WKDQ�

GRXEOHG�RYHU�WKH�WZR�ZDYHV�RI�GLHWDU\�WUDQVLWLRQ�������WR��������'XULQJ�WKDW�SHULRG��3LQJDOL�

DQG�.KZDMD��������VWDWH�WKDW�WKH�FRQVXPSWLRQ�RI�PHDW�LQFUHDVHG�E\�����ZKLFK�LV�ORZHU�WKDQ�

WKDW� H[SHULHQFHG� LQ� RWKHU� FRXQWULHV� DQG� WKDW� LV� EHFDXVH� RI� UHOLJLRXV� FRQYLFWLRQV�� 7KLV�

HPSKDVLVHV�WKH�FXOWXUDO�FRQWH[W�RI�QXWULWLRQ�WUDQVLWLRQ��3RSNLQ��������DUJXHV�WKDW�WKH�LQFUHDVH�

LQ�FRQVXPSWLRQ�RI�YHJHWDEOH�RLOV�LV�RQH�RI�WKH�PDUNHUV�RI�QXWULWLRQ�WUDQVLWLRQ�DQG�3LQJDOL�DQG�

.KZDMD��������VWDWH�WKDW� WKH�GDLO\�FDORULF�SHU�FDSLWD�FRQVXPSWLRQ�RI�YHJHWDEOH�RLOV� LQ� ,QGLD�

LQFUHDVHG�E\�D�VWDJJHULQJ�������

�

2.2.4.3. The experience of the nutrition transition in the Fiji Islands 

$V�PHQWLRQHG�SUHYLRXVO\��QXWULWLRQ� WUDQVLWLRQ� LV� FRQVLGHUHG� WR�EH� D�JOREDO�SKHQRPHQRQ�DQG�

HYHQ�LVRODWHG�SODFHV�VXFK�DV�WKH�)LML�,VODQGV�DUH�H[SHULHQFLQJ�D�FKDQJH�LQ�GLHWDU\�SDWWHUQV��)LML�

DORQJ� WKH� VDPH� OLQH� DV�0DXULWLXV� RIIHUV� DQ� LQWHUHVWLQJ� FDVH� VWXG\� GXH� WR� LWV� VPDOO� VL]H� DQG�

JHRJUDSKLF�LVRODWLRQ��7KH�FDVH�RI�WKH�)LML�LVODQGV�LQ�PDQ\�ZD\V�LV�VLPLODU�WR�0DXULWLXV�DV�WKH\�

DUH�ERWK�VPDOO� HFRQRPLHV�� LQWHJUDWHG� LQWR� WKH�ZRUOG�PDUNHW� WKXV� LQFUHDVLQJ�YXOQHUDELOLW\� WR�

H[WHUQDO�PDUNHW�VKRFNV���

�

1XWULWLRQ� WUDQVLWLRQ� LV� RFFXUULQJ� LQ� WKH� )LML� ,VODQGV� PDUNHG� E\� WKH� WUDGLWLRQDO� IRRG�

FRPPRGLWLHV� EHLQJ� VXEVWLWXWHG�ZLWK� LPSRUWHG� SURFHVVHG� DQG� UHILQHG� IRRGV� �6FKXOW]�� �������

3ULRU�WR�WKH�����V��6FKXOW]�����������ZULWHV��

�

7UDGLWLRQDO�GLHWV�FRQVLVWHG�RI�IRRG�IURP�ODQG�DQG�VHD�XVXDOO\�FRQVXPHG�WZLFH�
D� GD\�� PRUQLQJ� DQG� HYHQLQJ�� 0HDOV� ZHUH� VLPSOH�� EDODQFHG� DQG� QXWULWLRXV��
FRQVLVWLQJ� RI�� VWDUFK\� URRW� FURSV� DV� WKH�PDLQ� HQHUJ\� VRXUFH�� ILVK�� FUDEV� DQG�
VKHOOILVK� DV� SURWHLQ� DQG� ORFDO� JUHHQ� OHDI\� YHJHWDEOHV� DV� DQ� DFFRPSDQLPHQW��



���

�

FRFRQXW� XVHG� LQ� FRRNLQJ�� ZDV� WKH�PDLQ� VRXUFH� RI� IDW��0HDW� ZDV� HDWHQ� RQO\�
RFFDVLRQDOO\��SRUN��FKLFNHQ��WXUWOH�PHDW���XVXDOO\�DW�VSHFLDO�IHDVWV��
�

'XULQJ�WKDW�WLPH��WUDGLWLRQDO�IRRGV�VXFK�DV�WDUR�ZHUH�EHLQJ�LQFUHDVLQJO\�UHSODFHG�E\�FDVVDYD��

EUHDG�� ULFH� DQG�ZKHDW� IORXU� ELVFXLWV� DQG� WKHUH�ZDV� D� QRWHG� LQFUHDVH� LQ� WKH� FRQVXPSWLRQ� RI�

DQLPDO�SURWHLQ��6FKXOW]���������7KH�ODWWHU�LQGLFDWHV�WKDW�VRPH�RI�WKH�W\SHV�RI�IRRGV�LQWURGXFHG�

LQ�WKH�)LMLDQ�GLHW�ZHUH�FHUHDOV��PHDWV��PLON��YHJHWDEOH�RLOV�DQG�IDWV�DQG�DQLPDO�IDWV��6FKXOW]�

�������IXUWKHU�DUJXHV� WKDW� WKH�VKLIW� LQ�GLHWDU\�SDWWHUQ�ZDV�FKDPSLRQHG�E\�VKLIWV� LQ� WKH� ORFDO�

IRRG� V\VWHP� WKHUHE\� LQFUHDVLQJ� WKHLU� UHOLDQFH�RQ� LPSRUWHG� IRRGV��7KH�SURSRUWLRQ�RI� HQHUJ\�

GHULYHG�IURP�LPSRUWHG�IRRGV�LQFUHDVHG�E\�DSSUR[LPDWHO\�����IURP������WR�������ZLWK�RYHU�

KDOI�RI�WKH�GLHWDU\�HQHUJ\�GHULYHG�IURP�LPSRUWHG�IRRGV��6FKXOW]���������7KH�ODWWHU�DUJXHV�WKDW�

WKH� GLVWDQFLQJ� IURP� LQGLJHQRXV� GLHWV� WR� WKH� DGRSWLRQ� RI� :HVWHUQ�EDVHG� GLHW� KDV� UHQGHUHG�

LPSRUWHG�FRPPHUFLDOO\�SURFHVVHG�DQG�UHILQHG�IRRGV�WR�EHFRPH�HVWDEOLVKHG�DV�NH\�IRRG�LWHPV�

LQ�WKH�FRQWHPSRUDU\�)LMLDQ�GLHW���

�

%DVHG� RQ� WKH� GLIIHUHQW� H[SHULHQFHV� RI� WKH� QXWULWLRQ� WUDQVLWLRQ�� WUDGLWLRQDO� VWDSOHV� VXFK� DV�

VRUJKXP��PLOOHW�� WDUR� DQG� FDVVDYD� DPRQJVW� RWKHUV� DUH� EHLQJ� HURGHG� IURP� WKH� GLHW� WR� DGRSW�

:HVWHUQ� IRRG� ZKLFK� LV� KHDYLO\� UHOLDQW� RQ� ZKHDW�� 'LHWV� SHUIHFWHG� RYHU� GHFDGHV� DUH� EHLQJ�

VXEVWLWXWHG� E\� HQHUJ\�GHQVH�� KLJK� LQ� IDW�� QXWULWLRQDOO\� SRRU� DQG� SURFHVVHG� IRRGV�� $OO� WKH�

GLIIHUHQW� H[SHULHQFHV� RI� QXWULWLRQ� WUDQVLWLRQ� SUHVHQWHG� DERYH� DUH� GULYHQ� E\� D� UDQJH� RI�

HFRQRPLF� DQG� VRFLDO� IDFWRUV�� +DYLQJ� GHILQHG� WKH� QXWULWLRQ� WUDQVLWLRQ� DQG� SUHVHQWHG� LWV�

GLIIXVLRQ� LQ� WKH� GHYHORSLQJ� ZRUOG�� LW� LV� LPSRUWDQW� WR� XQGHUVWDQG� WKH� FDXVDO� IDFWRUV�� 7KHVH�

IDFWRUV�DUH�GLVFXVVHG�LQ�WKH�QH[W�VHFWLRQ���

�

����� '5,9,1*�)25&(6�%(+,1'�7+(�1875,7,21�75$16,7,21�

$V� VWDWHG� LQ� WKH� SUHYLRXV� VHFWLRQV�� QXWULWLRQ� WUDQVLWLRQ� LV� D� JOREDO� SKHQRPHQRQ� WKDW� KDV�

DOUHDG\�FDXVHG�PDMRU�VWUXFWXUDO�VKLIWV�LQ�GLHWV�LQ�LQGXVWULDOLVHG�FRXQWULHV�DQG�LV�FDXVLQJ�IDVW�

WUDFNHG� GLHWDU\� FKDQJHV� LQ� PDQ\� GHYHORSLQJ� FRXQWULHV� �3RSNLQ�� ������� $FFRUGLQJ� WR� WKH�

OLWHUDWXUH�� WKH� XQGHUO\LQJ� IDFWRUV� RI� VXFK� VKLIWV� LQ� GLHWDU\� SDWWHUQV� DUH� VLPLODU� LQ� QDWXUH��

7KHUHIRUH��WKH�IROORZLQJ�VHFWLRQ�DGGUHVVHV�WKH�VRFLR�HFRQRPLF�IDFWRUV�GULYLQJ�WKH�FKDQJH��$�

UDQJH�RI�IDFWRUV�LV�SUHVHQWHG�ZLWK�JOREDOLVDWLRQ�DUJXHG�DV�WKH�PDLQ�FRQWULEXWLQJ�IDFWRU�ZKLFK�

LQ�WXUQ�EULQJV�DERXW�YDULRXV�FKDQJHV�LQ�VRFLHW\�WKXV�IXUWKHULQJ�WKH�QXWULWLRQ�WUDQVLWLRQ���

�



���

�

������� �*OREDOLVDWLRQ��

7KLV� LVVXH� �WKH� JOREDOLVDWLRQ� RI� RXU� IRRG� V\VWHP�� LV� LPPHQVHO\� FRPSOLFDWHG�
DQG� PDGH� DOO� WKH� PRUH� SRWHQWLDOO\� FRQIXVLQJ� E\� RXU� SDUWLFLSDWLRQ� LQ� WKH�
SURFHVV��(YHU\�WLPH�ZH�WUDYHO��ZH�FDQ�ERWK�QRWH�WKH�GLIIXVLRQ�RI�GLHWDU\�KDELWV�
DQG� DW� WKH� VDPH� WLPH� FRQWULEXWH� WR� WKDW� SURFHVV�� %\� WUDYHOOLQJ�� ZH� WDNH� RXW�
OLNHV��GLVOLNHV�DQG�IRRG�H[SHFWDWLRQV�WR�FXOWXUHV�ZKLFK�SUHYLRXVO\�SHUKDSV�GLG�
QRW�VKDUH�WKHP��1R�RQH�LV�LPPXQH�IURP�WKH�LPSDFW�RI�WKH�LPPHQVH�FKDQJHV�LQ�
KRZ� IRRG� LV� JURZQ�� SURFHVVHG�� GLVWULEXWHG�� PDUNHWHG� DQG� VROG� DURXQG� WKH�
ZRUOG��/DQJ��������������
�
�

+DZNHV��&KRSUD�DQG�)ULHO��������DUJXH�WKDW�WKH�EDVLV�RI�QXWULWLRQ�WUDQVLWLRQ�LV�URRWHG�LQ�WKH�

SURFHVV�RI�JOREDOLVDWLRQ��*OREDOLVDWLRQ�LV�GHILQHG�TXLQWHVVHQWLDOO\�WKH�FURVV�ERUGHU�PRYHPHQW�

RI�SHRSOH��FDSLWDO��JRRGV��WHFKQRORJ\�DQG�LGHRORJLHV�FDXVLQJ�SURIRXQG�HIIHFWV�RQ�WKH�W\SHV�RI�

OLIHVW\OH�EHLQJ�OHG�DFURVV�WKH�JOREH��3RSNLQ���������.HQQHG\��1DQWHO�DQG�6KHWW\��������VWDWH�

WKDW�RQH�RI�WKH�FKDUDFWHULVWLFV�RI�JOREDOLVDWLRQ�LV�WKH�FRQMXQFWLRQ�RI�HFRQRPLF�SUDFWLFHV��OHJDO�

V\VWHPV�� VRFLHW\� DW� ODUJH�DQG�FXOWXUH�DFURVV�FRXQWULHV��7KLV�FRQYHUJHQFH�RI�SUDFWLFHV� DFURVV�

FRXQWULHV� KDV� OHG� WR� WKH� ORVV� RI� WKH� ULFKQHVV� RI� GLYHUVLW\� LQ�PDQ\� DVSHFWV� RI� OLIH��$V� VXFK��

+XJKHV� DQG�/DZUHQFH� ����������� UHIHUULQJ� WR� WKH� JOREDOLVDWLRQ� RI�:HVWHUQ� OLIHVW\OHV�� VWDWH�

WKDW� ³JOREDOLVDWLRQ�� WKH� QHZ�PRQRFXOWXUH�� UHGXFHV� FXOWXUDO� GLYHUVLW\� WR� WKH� ORZHVW� FRPPRQ�

GHQRPLQDWRU�RI�µOHDVW�HIIRUW¶�OLIHVW\OHV�FKDUDFWHULVHG�E\�SK\VLFDO�LQDFWLYLW\�DQG�FRQYHQLHQFH�´�

$V�JOREDOLVDWLRQ�FUHDWHV�WKH�IUDPHZRUN�IRU�WKH�VSUHDG�RI�:HVWHUQ�LGHRORJLHV�DQG�VXEVHTXHQWO\�

:HVWHUQ�OLIHVW\OHV��LW�FDUULHV�GLHWDU\�LPSOLFDWLRQV��+DZNHV��������3RSNLQ��������DQG�LW�KDV�OHG�

WR�WKH�:HVWHUQLVDWLRQ�RI�WKH�JOREDO�GLHW��'UHZQRZVNL�	�3RSNLQ����������

�

+DZNHV�� &KRSUD� DQG� )ULHO� ������� SXW� IRUZDUG� WKH� DUJXPHQW� WKDW� DORQJ� ZLWK� JOREDOLVDWLRQ�

FRPHV�FKDQJHV�LQ�WKH�VRFLDO�V\VWHP��HVSHFLDOO\�LQ�WKH�IRUP�RI�LQFUHDVHG�LQFRPH��XUEDQLVDWLRQ�

DQG�WKH�DEVRUSWLRQ�RI�ZRPHQ�LQ�WKH�ODERXU�IRUFH��7KHVH�FKDQJHV�DUH�GULYHQ�E\�WKH�SURFHVV�RI�

JOREDOLVDWLRQ�� WKXV� VHUYLQJ�DV�SUHFXUVRU� IRU� FKDQJHV� LQ�GLHWDU\�SDWWHUQV� �+DZNHV��&KRSUD�	�

)ULHO�� ������� ,Q� DGGLWLRQ�� WKH� ODWWHU� DUJXH� WKDW� WKHUH� DUH� JOREDOLVDWLRQ�UHODWHG� FKDQJHV� WKDW�

RFFXU� LQ� WKH�IRRG�V\VWHP���FDXVLQJ�GLIIHUHQW� IRRGV� WR�EHFRPH�PRUH�DYDLODEOH�RQ� WKH�PDUNHW�

�������������������������������������������������
��7KHUH� DUH� WZR� NLQGV� RI� FKDQJHV� QDPHO\� GLHWDU\� FRQYHUJHQFH� DQG� GLHWDU\� DGDSWDWLRQ�� 'LHWDU\�
FRQYHUJHQFH�LV�GHILQHG�E\�.HQQHG\��1DQWHO�DQG�6KHWW\��������DV�WKH�LQFUHDVLQJ�GHSHQGHQFH�RQ�WKH�
VDPH�NLQGV�RI�IRRGV�DFURVV�WKH�JOREH��7KLV�GHSHQGHQFH�RQ�D�QDUURZ�EDVH�RI�IRRGV�FDXVHV�WKH�ORVV�RI�
IRRG� FXOWXUH��2Q� WKH� RWKHU� KDQG�� GLHWDU\� DGDSWDWLRQ� LV� GHVFULEHG� DV� WKH� LQFUHDVHG� FRQVXPSWLRQ� RI�
KLJKO\�SURFHVVHG�IRRGV��FRQYHQLHQFH�IRRGV�DQG�PHDOV�DZD\�IURP�KRPH��.HQQHG\��1DQWHO�	�6KHWW\��
�������7KH\� IXUWKHU�DUJXH� WKDW�GLHWDU\�DGDSWDWLRQ� LV�D�FRQVHTXHQFH�RI� WKH�DYDLODELOLW\�RI�QHZ� IRRG�
FRPPRGLWLHV�RQ� WKH�PDUNHW��ZRUNLQJ�PRWKHUV�DQG�H[SRVXUH� WR�DJJUHVVLYH�PDUNHWLQJ�FDPSDLJQV�E\�
IRRG�FRPSDQLHV�  



���

�

�+DZNHV��&KRSUD�	�)ULHO��������+DZNHV���������.HQQHG\��1DQWHO�DQG�6KHWW\�����������VWDWH�

WKDW��

�

JOREDOLVDWLRQ� LV� KDYLQJ� D� PDMRU� LPSDFW� RQ� IRRG� V\VWHPV� DURXQG� WKH�
ZRUOG���>ZKLFK@�DIIHFW�DYDLODELOLW\�DQG�DFFHVV�WR�IRRG�WKURXJK�FKDQJHV�WR�IRRG�
SURGXFWLRQ� �� SURFXUHPHQW� DQG�GLVWULEXWLRQ���� LQ� WXUQ�EULQJLQJ� DERXW� D� JUDGXDO�
VKLIW�LQ�IRRG�FXOWXUH��ZLWK�FRQVHTXHQW�FKDQJHV�LQ�GLHWDU\�FRQVXPSWLRQ�SDWWHUQV�
DQG�QXWULWLRQDO�VWDWXV�WKDW�YDU\�ZLWK�VRFLR�HFRQRPLF�VWUDWD���
�

2.3.1.1. The link between income and diet structure 

'UHZQRZVNL�DQG�3RSNLQ��������DUJXH�WKDW�GLHWV�ZLWK�D�JUHDW�SURSRUWLRQ�RI�IDWV�GHULYHG�PRVWO\�

IURP�DQLPDO� VRXUFHG� IRRGV�� LV� W\SLFDO� RI�KLJK� LQFRPH�VRFLHWLHV��%DVHG�RQ� WKH� IRRG�EDODQFH�

VKHHW� RI� ��� FRXQWULHV� FRPSLOHG� E\� WKH� )$2�� LW� LV� FOHDU� WKDW� WKHUH� LV� D� OLQHDU� UHODWLRQVKLS�

EHWZHHQ�LQFRPH�DQG�WKH�FRUUHVSRQGLQJ�SURSRUWLRQ�RI�IDWV�DQG�VXJDUV�LQ�GLHWV��'UHZQRZVNL�	�

3RSNLQ��������3RSNLQ������������������E���+DZNHV��&KRSUD�DQG�)ULHO��������DUJXH�WKDW�WKHUH�

LV�DQ�XQGHQLDEOH�UHODWLRQVKLS�EHWZHHQ�ULVLQJ�LQFRPH�DQG�GLHW��,Q�PDQ\�GHYHORSLQJ�FRXQWULHV��

LW�KDV�EHHQ�QRWHG�WKDW�DV�LQFRPHV�RI�PHPEHUV�RI�ORZHU�HFRQRPLF�VWDWXV�ULVH��GLHWV�WHQG�WR�EH�

PRUH� REHVRJHQLF�� ,Q� RWKHU� ZRUGV�� DV� LQFRPHV� ULVH�� PRUH� HQHUJ\� LV� GHULYHG� IURP� VXJDUV��

DQLPDO�DQG�YHJHWDEOH� IDWV�� W\SLFDO�RI�HQHUJ\�GHQVH�DQG�QXWULWLRQDOO\�SRRU�GLHWV�RI� WKH�:HVW��

$GGLWLRQDOO\�� WKH� IRRG� EDODQFH� VKHHW� GDWD� UHYHDOV� WKDW� DQ� LQFUHDVH� LQ� LQFRPH� LV� OLQNHG� WR� D�

VLJQLILFDQW�GHFUHDVH�LQ�WKH�FRQVXPSWLRQ�RI�FRPSOH[�FDUERK\GUDWHV�ZKLFK�LV�RQH�RI�WKH�VDOLHQW�

FKDUDFWHULVWLFV�RI�WUDGLWLRQDO�GLHWV���

�

3RSNLQ� ������� VWDWHV� WKDW� LQ� WKH� ����V�� WKH� UHDO� SHU� FDSLWD� LQFRPH� LQ� &KLQD� LQFUHDVHG�

VLJQLILFDQWO\�DYHUDJLQJ�D�WZRIROG�DQG�WKUHHIROG�LQFUHDVH�LQ�XUEDQ�DQG�UXUDO�DUHDV��UHVSHFWLYHO\��

7KH�ODWWHU�DUJXHV�WKDW�WKH�ULVLQJ�LQFRPH�ZDV�DFFRPSDQLHG�E\�FKDQJHV�LQ�WKH�FRPSRVLWLRQ�RI�

WKH�GLHW��$V�D�UHVXOW�RI�WKH�LQFUHDVLQJ�LQFRPH��WKH�FRQVXPSWLRQ�RI�IDWV�LQFUHDVHG�VLJQLILFDQWO\��

)URP������WR�������WKHUH�ZDV�D�GLVWLQJXLVKHG�LQFUHDVH�LQ�WKH�LQWDNH�RI�VXJDU��HGLEOH�RLOV��HJJV�

DQG�DOPRVW�D�GRXEOLQJ� LQ� WKH�FRQVXPSWLRQ�RI�PHDW� LQ� WKH�&KLQHVH�GLHW� �3RSNLQ���������7KH�

LQFUHDVH� LQ� *13� OHG� WR� DQ� LQFUHDVH� LQ� QDWLRQDO� GLHWDU\� DGHTXDF\� �'UHZQRZVNL� 	� 3RSNLQ��

�������KRZHYHU� WKHUH�ZDV� VWLOO� D�PDUNHG�GLIIHUHQFH�EHWZHHQ� WKH�GLHWV�RI� WKH�SRRU�DQG� WKHLU�

ULFKHU�EUHWKUHQV��7KXV��'UHZQRZVNL�DQG�3RSNLQ�����������ZULWH��

�



���

�

$QDO\VHV�RI�WKH�&KLQHVH�GLHW��DVVHVVHG�E\�WKH������&+16���VXUYH\��VKRZ�WKDW�
GLHWV�RI�WKH�SRRU�ZHUH�ODUJHO\�EDVHG�RQ�ULFH��PLOOHW��VRUJKXP��FDEEDJH��VDOWHG�
YHJHWDEOHV�� VR\EHDQ� VDXFH�� DQG� VDOW�� ZLWK� VRPH�PHDW� �SRUN��� +LJKHU�LQFRPH�
UHVSRQGHQWV� UHSODFHG� FRDUVH� JUDLQV� DQG� VWDUFK\� WXEHUV� ZLWK� PRUH� ULFH� DQG�
ZKHDW��$V�LQFRPHV�URVH��YHJHWDEOHV�DQG�SLFNOHG�YHJHWDEOHV�ZHUH�UHSODFHG�ZLWK�
PRUH�PHDW��SRXOWU\��HJJV��GDLU\�SURGXFWV��DQG�IUHVK�IUXLW���
�
�

-DPHV� ������� DUJXHV� WKDW� JOREDOLVDWLRQ� OHDGV� WR� DQ� LQFUHDVHG� FRQVXPSWLRQ� PRGHO� LQ� ORZ�

LQFRPH� VRFLHWLHV� LQ� GHYHORSLQJ� FRXQWULHV�� 7KH� UHDVRQ� EHLQJ� WKDW� FRQVXPSWLRQ� LV� D� VRFLDO�

SURFHVV�� D� VWDWXV�LQWHQVLYH� RQH� �-DPHV�� �������7KLV� ULVH� LQ� FRQVXPSWLRQ� RI� FHUWDLQ� W\SHV� RI�

IRRGV�LV�QRW�DERXW�WKH�LQFRPH�per se��EXW�LV�DWWULEXWHG�WR�WKH�FRQQHFWLRQ�EHWZHHQ�LQFRPH�DQG�

WKH� VRFLDO� SURFHVVHV�� $V� VWDWHG� DERYH�� IRRG� FRQVXPSWLRQ� LV� D� VRFLDO� SURFHVV� ZKLFK� FDUULHV�

PXFK�YDOXH�DQG� LV�XVHG�DV�D�PDUNHU�RI�ZHDOWK��$ORQJ� WKH�VDPH�OLQH��:RUVOH\� �������VWDWHV�

WKDW� WKH� IRRG� ZH� FRQVXPH� FDUULHV� V\PEROLF� VLJQLILFDQFH� EHFDXVH� LW� GHOLQHDWHV�PHPEHUV� RI�

VRFLHW\��$FFRUGLQJ�WR�-DPHV��������DQG�:RUVOH\���������ZLWKLQ�WKH�DFW�RI�FRQVXPSWLRQ��WKHUH�

LV�µSRVLWLRQDO�FRPSHWLWLRQ¶��i.e��FRQVXPSWLRQ�OHDGLQJ�WR�D�KLJKHU�SRVLWLRQ�ZLWKLQ�WKH�KLHUDUFK\�

RI� VRFLHW\�� WKXV�EHQHILWWLQJ� WKH�FRQVXPHU��7KLV� µSRVLWLRQDO� FRPSHWLWLRQ¶� OHDGV� WR� µSRVLWLRQDO�

FRQVXPSWLRQ¶�EHFDXVH�LW�SDUWO\�GHWHUPLQHV�RQH¶V�SRVLWLRQ�LQ�VRFLHW\��-DPHV���������'XH�WR�WKH�

IDFW�WKDW�FRQVXPSWLRQ�RI�FHUWDLQ�SURGXFWV�KDV�GLUHFW�LPSOLFDWLRQV�RQ�RQH¶V�SRVLWLRQ�LQ�VRFLHW\��

LW� LV� YLHZHG� DV� PRUH� WKDQ� DQ� HQG� WR� LWVHOI� EXW� UDWKHU� DV� D� SURPRWLQJ� DJHQW�� 7KHUHIRUH�� DV�

:RUVOH\��������DUJXHV��IRRG�LV�XVHG�WR�DFKLHYH�VRFLDO�SUHVWLJH�DV�LW�LV�XVHG�E\�FRQVXPHUV�WR�

DFKLHYH�VRFLDO�HQGV��%DVHG�RQ�D�VWXG\� LQ� WKH�.LQJGRP�RI�7RQJD��(YDQV�et al.� �������DUJXH�

WKDW�RQH�RI�WKH�SODXVLEOH�H[SODQDWLRQV�EHKLQG�DVSHFWV�RI�WKH�QXWULWLRQ�WUDQVLWLRQ�LV�WKDW�WKHUH�LV�

D� IRUP� RI� SUHVWLJH� DWWDFKHG� WR� WKH� FRQVXPSWLRQ� RI� LPSRUWHG� IRRGV�� LUUHVSHFWLYH� RI� WKH�

QXWULWLRQDO�TXDOLW\���

�

)XUWKHUPRUH�� -DPHV� ������� VXJJHVWV� WKDW� ORZ�LQFRPH� PHPEHUV� RI� VRFLHW\� GHULYH� PRUH�

VDWLVIDFWLRQ�IURP�WKH�FRQVXPSWLRQ�RI�VXFK�SRVLWLRQDO�JRRGV�EHFDXVH�WKH\�LQ�WXUQ�EHQHILW�IURP�

D�SURJUHVVLRQ�RQ�WKH�VRFLR�HFRQRPLF�ODGGHU��$OVR��WKH�DIRUHPHQWLRQHG�DXWKRU�DUJXHV�WKDW�IRU�

WKRVH�DW�WKH�ERWWRP�RI�WKH�HFKHORQ��D�VPDOO�LQFUHDVH�LQ�SRVLWLRQDO�FRQVXPSWLRQ�\LHOGV�D�JUHDWHU�

DGYDQFHPHQW�RQ�WKH�VRFLDO�ODGGHU��-DPHV����������

�

�������������������������������������������������
���&+16�VWDQGV�IRU�&KLQD�+HDOWK�DQG�1XWULWLRQ�6XUYH\�



���

�

$�GHFOLQH�LQ�WKH�UHDO�SULFH�RI�IRRG�FRXSOHG�E\�DQ�LQFUHDVH�LQ�LQFRPH�KDV�PDGH�FHUWDLQ�IRRGV���

PRUH� DFFHVVLEOH� WR� SHRSOH� RI� ORZHU� LQFRPH� VWDWXV� �.HQQHG\�� 1DQWHO� 	� 6KHWW\�� �������

'UHZQRZVNL� DQG� 3RSNLQ� ������� DUJXH� WKDW� RQFH� D� FHUWDLQ� OHYHO� RI� LQFRPH� LV� UHDFKHG� E\�

SHRSOH� LQ� GHYHORSLQJ� FRXQWULHV�� WKH\� PLJKW� QRW� UHYHUW� EDFN� WR� WUDGLWLRQDO� GLHWV�� ,Q� PDQ\�

LQVWDQFHV�� WKHVH� WUDGLWLRQDO� GLHWV� DUH� UHIHUUHG� DV� µGLHWV� RI� SRYHUW\¶� �'UHZQRZVNL�	�3RSNLQ��

�������WKXV�LQGLFDWLQJ�WKH�SHUFHSWLRQ�RI�SRYHUW\�DWWDFKHG�WR�WUDGLWLRQDO�IRRGV��:HVWHUQ�EDVHG�

GLHWV� RIIHU�PRUH� YDULHW\� LQ� WHUPV� RI� IRRG� SURGXFWV� WKDQ� WKH� VR�FDOOHG� GLHWV� RI� SRYHUW\� DQG�

'UHZQRZVNL� DQG� 3RSNLQ� ������� DUJXH� WKDW� GLHWDU\� GLYHUVLW\� LV� IXQGDPHQWDO� IRU� HDWLQJ�

SOHDVXUH��$V�VXFK��DV�LQFRPHV�ULVH��GLHWDU\�GLYHUVLW\LV�UHSRUWHG�WR�LQFUHDVH���

�

2.3.1.2. Globalisation of mass media 

7KHUH� LV� D� UHODWLRQVKLS� EHWZHHQ� JOREDOLVDWLRQ� RI� PDVV� PHGLD� DQG� WKH� H[WHQW� WR� ZKLFK� WKH�

:HVWHUQ� OLIHVW\OH� KDV� SHQHWUDWHG� GHYHORSLQJ� FRXQWULHV� �3RSNLQ�� ������� +H� VXJJHVWV� WKDW�

JOREDOLVDWLRQ�KDV�OHG�WR�WKH�FHQWUDOLVDWLRQ�RI�PDVV�PHGLD�DQG�WKH�SURPRWLRQ�RI�FHUWDLQ�W\SHV�RI�

OLIHVW\OHV�DQG�GLHWDU\�SDWWHUQV��+DZNHV��������DUJXHV� WKDW� IURP�WKH�����V�� WKHUH�KDV�EHHQ�D�

VLJQLILFDQW� JURZWK� RI� WUDQVQDWLRQDO� DGYHUWLVLQJ� DJHQFLHV� LQ� WKH� ORZ� LQFRPH� DQG� WUDQVLWLRQDO�

FRXQWULHV�� 7R� D� FHUWDLQ� GHJUHH�� IRRG� DGYHUWLVLQJ� VKDSHV� WKH� VSHHG� DQG� IORZ� RI� IRRG�

FRPPRGLWLHV�RQ�WKH�JOREDO�LQWHJUDWHG�PDUNHW��+DZNHV��&KRSUD�	�)ULHO���������7KH\�IXUWKHU�

DUJXH� WKDW� WKH� PHFKDQLVP� WKURXJK� ZKLFK� DGYHUWLVLQJ� RSHUDWHV� LV� E\� DWWUDFWLQJ� FRQVXPHUV¶�

DWWHQWLRQ�WR�QHZ�FRPPRGLWLHV�RQ�WKH�PDUNHW�DQG�HQKDQFLQJ�WKH�YDOXH��DSSHDO�DQG�QHFHVVLW\�RI�

SURGXFWV�RQ�WKH�PDUNHW��1XUNVH�������������FLWHG�LQ�-DPHV��������ZULWHV� WKDW�³ZKHQ�SHRSOH�

FRPH�LQWR�FRQWDFW�ZLWK�VXSHULRU�JRRGV�RU�VXSHULRU�SDWWHUQV�RI�FRQVXPSWLRQ��ZLWK�QHZ�DUWLFOHV�

RU�QHZ�ZD\V�RI�PHHWLQJ�ROG�ZDQWV��WKH\�DUH�DSW�WR�IHHO�DIWHU�D�ZKLOH�D�FHUWDLQ�UHVWOHVVQHVV�DQG�

GLVVDWLVIDFWLRQ��7KHLU� NQRZOHGJH� LV� H[WHQGHG�� WKHLU� LPDJLQDWLRQ� VWLPXODWHG�� QHZ�GHVLUHV� DUH�

DURXVHG�´�$ORQJ�WKH�VDPH�OLQH��+DZNHV��&KRSUD�DQG�)ULHO��������DUJXH�WKDW�IRRG�DGYHUWLVLQJ�

DQG�SURPRWLRQ�VKDSH�SUHIHUHQFHV�RI�FHUWDLQ�W\SHV�RI�IRRG�RYHU�RWKHUV��7KHUHIRUH��WKLV�FUHDWHV�

WKH� EDVLV� IRU� PDNLQJ� FHUWDLQ� W\SHV� RI� IRRG�PRUH� DSSHDOLQJ� WR� SHRSOH� �+DZNHV�� &KRSUD� 	�

)ULHO����������

�

�������������������������������������������������
��� 7KH� WKUHH�PDLQ� VWDSOHV� JOREDOO\� DUH� ULFH�� ZKHDW� DQG�PDL]H�� 7KH� SURGXFWLRQ� RI� VXFK� VWDSOHV� LV�
KLJKO\�VXEVLGL]HG�LQ�WKH�SURGXFLQJ�FRXQWULHV��'XH�WR�DQ�LQFUHDVH�LQ�GHPDQG�IRU�ULFH�DFURVV�$IULFD�DQG�
VRPH�SDUWV�RI�$VLD��WKH�)$2�VWDWHG�WKDW�LQ�������WKH�JOREDO�WUDGH�DPRXQWHG�WR����PLOOLRQ�WRQHV�ZKLFK�
VHW�D�UHFRUG��.HQQHG\��1DQWHO�	�6KHWW\����������



���

�

3RSNLQ������E��DQG�-DPHV��������VWDWH�WKDW�WKH�DGYHUWLVLQJ�LQGXVWU\�DQG�HVSHFLDOO\�WKH�IRRG�

DGYHUWLVLQJ�LQGXVWU\�KDV�VRDUHG�LQ�WKH�ODVW�FRXSOH�RI�GHFDGHV��H[SHULHQFLQJ�VLJQLILFDQW�JURZWK�

LQ� PDQ\� UHJLRQV� RI� WKH� GHYHORSLQJ� ZRUOG� �-DPHV�� ������� 7KH� ODWWHU� VWDWHV� WKDW� WKH� IDVWHVW�

JURZWK� KDV� EHHQ� QRWHG� LQ�$VLD� DQG� /DWLQ�$PHULFD�� 7KH� DGYHUWLVLQJ� LQGXVWU\� JUHZ� E\� RYHU�

������LQ�&KLQD�������LQ�,QGRQHVLD�������LQ�ERWK�0DOD\VLD�DQG�7KDLODQG�DQG�DERXW������LQ�

,QGLD� �-DPHV�� ������� 7KHUH� LV� VXVWDLQHG� LQFUHDVH� LQ� PHGLD� H[SHQGLWXUH� LQ� GHYHORSLQJ�

FRXQWULHV�� LQDVPXFK� DV� LQ� WKH� ����V� WKH�PHGLD� H[SHQGLWXUH� E\�&RFD�&ROD� DQG�0F'RQDOG¶V�

GHFUHDVHG� LQ� WKH�8QLWHG� 6WDWHV�ZKLOH� D� VLJQLILFDQW� ULVH�ZDV� REVHUYHG� RXWVLGH� RI� WKH�8QLWHG�

6WDWHV� �+DZNHV�� &KRSUD� 	� )ULHO�� ������� 7KH\� VWDWH� WKDW� &RFD�&ROD� QR� ORQJHU� IHDWXUHV�

DPRQJVW�WKH�WRS����PHGLD�VSHQGHUV�LQ�WKH�8QLWHG�6WDWHV�DQG�(XURSH��KRZHYHU�LW�LV�RQH�RI�WKH�

ODUJHVW�VSHQGHUV�LQ�ORZ�DQG�PLGGOH�LQFRPH�FRXQWULHV���

�

)$2� ������� VWDWH� WKDW� UHVHDUFK� XQGHUWDNHQ� LQ� WKH� GHYHORSHG� ZRUOG� UHYHDOHG� WKDW� WKH� IRRG�

DGYHUWLVLQJ� LQGXVWU\� WDUJHWV� FKLOGUHQ� DQG� \RXWK� ZLWK� HQHUJ\�GHQVH�� QXWULHQW�SRRU� IRRGV��

6LPLODU� SDWWHUQV� DUH� EHLQJ� REVHUYHG� LQ� WKH� GHYHORSLQJ� ZRUOG� WKXV� IXUWKHULQJ� WKH� QXWULWLRQ�

WUDQVLWLRQ�WRZDUGV�SURPRWLQJ�DQG�DGRSWLQJ�KLJK�IDW��QXWULHQW�SRRU�IRRGV��%DVHG�RQ�D�UHVHDUFK�

VWXG\�XQGHUWDNHQ�LQ�%UD]LO��WKH�)$2�FRQFOXGHG�WKDW�LQ�������DSSUR[LPDWHO\�����RI�DOO�IRRG�

DGYHUWLVLQJ�ZDV�WDUJHWHG�DW�KLJK�IDW��KLJK�FDORULH�IRRGV�DQG�VZHHWHQHUV���

�

$�VLJQLILFDQW�LQFUHDVH�LQ�WHOHYLVLRQ�RZQHUVKLS�LQ�WKH�GHYHORSLQJ�ZRUOG�KDV�IDFLOLWDWHG�:HVWHUQ�

LGHRORJLHV�WR�SHQHWUDWH�WKDW�SDUW�RI�WKH�JOREH��-DPHV��������3RSNLQ������D���7KH�LQFUHDVH�LQ�

WHOHYLVLRQ� RZQHUVKLS� LV� D� WZR�SURQJHG� LVVXH�� )LUVWO\� DQ� LQFUHDVH� LQ� WHOHYLVLRQ� RZQHUVKLS�

FRXSOHG�ZLWK�LQFUHDVLQJ�DPRXQWV�RI�PRQH\�VSHQW�E\�7)&V�RQ�IRRG�DGYHUWLVLQJ��KDV�OHG�WR�WKH�

SURPRWLRQ�RI�QXWULWLRQ�WUDQVLWLRQ�DFURVV�WKH�GHYHORSLQJ�QDWLRQV��)RRG�FRQVXPSWLRQ�EHKDYLRXU�

LQ� FKLOGUHQ� KDYH� EHHQ� KHDYLO\� LQIOXHQFHG� E\� IRRG� DGYHUWLVLQJ� ZKLFK� IRFXVHV� RQ� KLJK�IDW��

QXWULHQW�SRRU� DQG� HQHUJ\�GHQVH� IRRGV� �)$2�� ������� 6HFRQGO\�� 3RSNLQ� �����D�� VWDWHV� WKDW�

WHOHYLVLRQ� YLHZLQJ� LV� RQH� RI� WKH� PDMRU� GULYHUV� RI� REHVLW\� GXH� WR� D� ORZHULQJ� RI� HQHUJ\�

H[SHQGLWXUH�FRXSOHG�ZLWK�IRRG�DGYHUWLVLQJ���

�

2.3.1.3. Economic restructuring 

7KHUH�LV�D�JURZLQJ�OLWHUDWXUH�RQ�WKH�FRQWULEXWLRQ�RI�HFRQRPLF�UHVWUXFWXULQJ�DQG�WKH�VSUHDG�RI�

:HVWHUQ�FRQVXPSWLRQ�PRGHOV��/DQJ��������GHILQHV�HFRQRPLF�UHVWUXFWXULQJ�WKDW�LV�W\SLFDO�RI�



���

�

JOREDOLVDWLRQ� DV� WUDGH� OLEHUDOLVDWLRQ�� WDULII� UHGXFWLRQ�� )',� DQG� PDUNHW� GHUHJXODWLRQ� RU� VHOI�

UHJXODWLRQ��2QH�RI�WKH�XQGHUO\LQJ�SULQFLSOHV�RI�JOREDOLVDWLRQ�LV�WKDW�LW�SRWHQWLDOO\�LPSDFWV�RQ�

WKH�DYDLODELOLW\�RI� ILQDQFLDO� UHVRXUFHV�ZKLFK� LQ� WXUQ�UHGHILQHV� WKH�IRRG�PDUNHW� �)$2��������

/DQJ��������+DZNHV��������+DZNHV��&KRSUD�	�)ULHO����������

�

*OREDOLVDWLRQ�KDV�UHGHILQHG�IRRG�PDUNHWV�DQG�WKHUHIRUH�GLHWDU\�SDWWHUQV�E\�LQGXFLQJ�D�VKLIW�RQ�

WKH� GHPDQG� VLGH� DV�ZHOO� DV� RQ� WKH� VXSSO\� VLGH� �)$2�� ������� ,W� LV�ZLGHO\� DFFODLPHG� LQ� WKH�

OLWHUDWXUH� WKDW�RQ� WKH�GHPDQG�VLGH��FKDQJHV� VXFK�DV�XUEDQLVDWLRQ�� LQFRPH�JURZWK�DQG�VRFLDO�

VWDWXV�KDYH�EHHQ�FUXFLDO�WR�WKH�VSUHDG�RI�QXWULWLRQ�WUDQVLWLRQ�DFURVV�WKH�GHYHORSLQJ�ZRUOG��2Q�

WKH�VXSSO\�VLGH�RI�WKH�IRRG�PDUNHW��WKH�JURZWK�DV�7)&V�ZKLFK�RFFXUUHG�LWVHOI�DV�D�UHVSRQVH�WR�

JOREDOLVDWLRQ�� KDV� VLJQLILFDQWO\� DOWHUHG� IRRG� FRQVXPSWLRQ� SDWWHUQV� JOREDOO\� �)$2�� ������

+DZNHV����������

�

����������� 7UDQVQDWLRQDO�)RRG�&RUSRUDWLRQV�

5D\QHU�et al.��������SXW�IRUZDUG�WKH�LGHD�WKDW�HFRQRPLF�UHVWUXFWXULQJ�KDV�UHVKDSHG�WKH�IRRG�

V\VWHPV�DFURVV�WKH�JOREH��7KH�IRRG�VXSSO\�FKDLQ�KDV�WUDGLWLRQDOO\�EHHQ�VKRUW��EDVHG�RQ�ORFDO�

VHDVRQDO� SURGXFH�� +RZHYHU�� ZLWK� FKDQJLQJ� IRRG� V\VWHPV�� WKH� IRRG� VXSSO\� FKDLQ� EHFRPHV�

LQFUHDVLQJO\� PRUH� FRPSOH[� GXH� WR� FDSLWDO� LQWHQVLYH� SURFHVVHG� IRRGV�� 7KURXJK� WKH�

HVWDEOLVKPHQW� RI� 7)&V�� WUDGLWLRQDO� IRRG� SDWWHUQV� KDYH� EHHQ� HURGHG� DV� WUDQVQDWLRQDO�

VXSHUPDUNHWV�VLJQLILFDQWO\� LQFUHDVHG�WKH�DYDLODELOLW\�RI�SURFHVVHG��KLJK�IDW��KLJK�FDORULH�DQG�

IDVW� IRRGV�RQ� WKH�PDUNHW� �)$2��������+DZNHV��&KRSUD�	�)ULHO���������$V�IRRG�PDUNHWV� LQ�

GHYHORSLQJ� FRXQWULHV� H[SHULHQFH� DQ� LQFUHDVH� LQ� WKH� DYDLODELOLW\� RI� KLJKO\� SURFHVVHG� IRRGV�

WKURXJK� WKH� ULVH� RI� VXSHUPDUNHWV� DQG�86�VW\OH� IDVW� IRRG� FKDLQ� RXWOHWV�� WUDGLWLRQDO� GLHWV� DUH�

LQFUHDVLQJO\�GLVSODFHG��+DZNHV��&KRSUD�	�)ULHO��������/DQJ���������7KH�UDSLG�JURZWK�RI�IDVW�

IRRG�FKDLQV�LQ�WKH�GHYHORSLQJ�ZRUOG�KDV�EHHQ�WHUPHG�DV�µ%XUJHULVDWLRQ¶�µ&RFD�&RORQLVDWLRQ¶�

WKXV�FDSWXULQJ�WKH�UDSLG�VSUHDG�RI�IDVW�IRRGV�LQ�WKH�GHYHORSLQJ�ZRUOG�DV�VKRZQ�EHORZ���

�



���

�

�
)LJXUH������0F'RQDOG¶V�RXWOHW�E\�UHJLRQ�������WR������

�+DZNHV�������FLWHG�LQ�)$2��������

�

7KH�QXPEHU�RI�IDVW�IRRG�RXWOHWV��LQ�WKLV�FDVH�LQVWDQFH�0F'RQDOG¶V�LV�XVHG�DV�D�PDUNHU�ZFKLK�

LQGLFDWHV�WKH�SUHYDLOLQJ�IRRG�FXOWXUH��%\�LQIHUHQFH��D�GRPLQDWLQJ�µ%XUJHU�&XOWXUH¶�KDV�D�ODUJH�

QXPEHU�RI�IDVW�IRRG�RXWOHWV��7KH�RYHUDOO�QXPEHU�RI�0F'RQDOG¶V�RXWOHW� LQFUHDVHG�GXULQJ�WKH�

JLYHQ�GHFDGH�ZLWK� WKH� ODUJHVW� LQFUHDVH� EHLQJ� UHFRUGHG�RXWVLGH� RI� WKH�86��7KH�$VLD�3DFLILF�

EORFN� H[SHULHQFHG� DQ� LQFUHDVH� RI� DSSUR[LPDWHO\� ����� ZKLOH� WKH� /DWLQ� $PHULFDQ� UHJLRQ�

H[SHULHQFHG�D�JURZWK�RI������LQ�WKH�QXPEHU�RI�0F'RQDOG¶V�IDVW�IRRG�RXWOHW�RYHU�D�SHULRG�RI�

��� \HDUV�� 7KLV� VLJQLILFDQW� FKDQJH� LQGLFDWHV� WKDW� WKHVH� UHJLRQV� KDYH� D� JURZLQJ� DIILQLW\� IRU�

SURFHVVHG�IRRGV�DQG�DUH�PRYLQJ�DORQJ�WKH�QXWULWLRQ�WUDQVLWLRQ�VSHFWUXP���

�

����������� 7UDGH�OLEHUDOLVDWLRQ�

7UDGH� OLEHUDOLVDWLRQ� LV� D� FRUQHUVWRQH� RI� WKH�PRGHUQ� HFRQRP\� DQG� LW� KDV�ZDUUDQWHG� LWV� RZQ�

PDQDJLQJ�ERG\��WKH�:RUOG�7UDGH�2UJDQLVDWLRQ��:72���7KH�:72¶V�DLP�LV�WR�SURPRWH�WUDGH�

OLEHUDOLVDWLRQ� DPRQJVW�PHPEHU� VWDWHV� �5D\QHU� et al��� �������7KH� VXSUDQDWLRQDO� RUJDQLVDWLRQ�

FRQGXFWV� GLIIHUHQW� QHJRWLDWLRQV� URXQGV� RQ� D� UHJXODU� EDVLV� WR� DGGUHVV� SHUWDLQLQJ� WUDGH� LVVXHV�

VXFK�DV�)',�� WDULII�EDUULHUV�DQG�VXEVLGLHV��7KH�FRQFHSW�RI� WUDGH� OLEHUDOLVDWLRQ�HPHUJHV� IURP�

WKH�HFRQRPLF�WKHRU\�VXJJHVWLQJ�WKDW�DQ�LQFUHDVH�LQ�WKH�YROXPH�RI�WUDGH�EHQHILWV�FRQVXPHUV�E\�

ORZHULQJ�SULFHV�DV�ZHOO�DV�LPSURYLQJ�LQFRPHV�GHULYHG�IURP�WKH�DJULFXOWXUDO�VHFWRU��5D\QHU�et 

al��� ������� ,W� LV� EHOLHYHG� WR� EH� D� SUR�SRRU� SROLF\�� i.e�� WKH� PRUH� QDWLRQV� DGRSW� WUDGH�

OLEHUDOLVDWLRQ��WKH�PRUH�LW�LQFUHDVHV�WKHLU�DELOLW\�WR�UHGXFH�SRYHUW\���

�



���

�

5D\QHU�et al��������DUJXHV�WKDW�WKHUH�LV�D�VFKRRO�RI�WKRXJKW�HPHUJLQJ�DPRQJVW�WKH�DGHSWV�RI�

WUDGH�OLEHUDOLVDWLRQ�FRQWHVWLQJ�LWV�EHQHILW�WR�WKH�SRRU�SRSXODWLRQV�RI�WKH�GHYHORSLQJ�FRXQWULHV��

7KH�QHR�FODVVLFDO�WUDGH�WKHRU\�OLWHUDWXUH�VWURQJO\�DGYRFDWHV�WKH�FRQFHSW�RI�WUDGH�OLEHUDOLVDWLRQ�

�)$2��������WKHUHE\�SURPRWLQJ�IUHH�PDUNHW�FRQGLWLRQV�ZKLFK�UHSUHVHQW�LGHDOLVHG�WUDGH��,W�LV�

ZLGHO\�SHUFHLYHG�WKDW�LPSOHPHQWLQJ�IUHH�PDUNHW�FRQGLWLRQV�OHDG�WR�DQ�LQFUHDVH�LQ�WUDGH�ZKLFK�

LQ�WXUQ�JHQHUDWHV�HFRQRPLF�ZHOIDUH��)$2���������,Q�RUGHU�WR�EHQHILW�IURP�IUHH�WUDGH��WKHUH�DUH�

FHUWDLQ�SUHUHTXLVLWHV�VXFK�DV�FRPSHWLWLYH�PDUNHWV�� WHUPV�RI�WUDGH�EHQHILWWLQJ�D�FHUWDLQ�SDUW\��

WKH� ODFN� RI� UHJXODWRU\� PHFKDQLVPV� WR� HQVXUH� WKDW� WKH� ORVLQJ� SDUW\� LV� FRPSHQVDWHG� �)$2��

������� 7KH� OLWHUDWXUH� VXJJHVWV� WKDW� HFRQRPLF�ZHOIDUH� LV� D� IDFWRU� RI�PDUNHW� LQWHJUDWLRQV�� LQ�

RWKHU�ZRUGV�SRYHUW\�LV�GXH�WR�WKH�ODFN�RI�WUDGH�OLEHUDOLVDWLRQ��)$2��������)$2����������

�

7UDGH�SROLFLHV�GUDIWHG� LQ� UHVSRQVH� WR� WUDGH� OLEHUDOLVDWLRQ�KDYH� VLJQLILFDQWO\� LQIOXHQFHG� IRRG�

DYDLODELOLW\�RQ�D�JOREDO� VFDOH�DV�ZHOO�DV�RQ�D�QDWLRQDO� VFDOH� �)$2���������&KDQJHV� LQ� WUDGH�

UHJLPHV� DV�QRWHG�DFURVV� WKH�GHYHORSLQJ�ZRUOG��KDV� OHG� WR� WKH�YROXPH�RI� LPSRUWV� H[FHHGLQJ�

H[SRUWV� �)$2�� ������� $ORQJ� WKH� VDPH� OLQH�� WKH� OLEHUDOLVDWLRQ� RI� IRRG� WUDGH�� IRRG� PDUNHW�

LQWHJUDWLRQ�DQG�)',�KDYH�JUHDWO\�LQIOXHQFHG�WKH�DYDLODELOLW\�DQG�SULFH�RI�IRRG�ZKLOVW�LQYHVWLQJ�

FRUSRUDWLRQV� KDYH� GLFWDWHG� WKH� W\SHV� RI� IRRGV� DYDLODEOH� RQ� WKH�PDUNHW� �+DZNHV��&KRSUD�	�

)ULHO��������5D\QHU�et al����������/DQJ��������DUJXHV� WKDW� WUDGH� OLEHUDOLVDWLRQ�IDFLOLWDWHV� WKH�

WUDQVIHU�RI�DJULFXOWXUDO�FRPPRGLWLHV� IURP� WKH�6RXWK� WR� WKH�:HVW��KRZHYHU� WKHUH�KDV�EHHQ�D�

VLJQLILFDQW�LQFUHDVH�LQ�WKH�WUDGH�RI�EUDQGHG�SURFHVVHG�IRRGV�IURP�WKH�RYHUSURGXFLQJ�:HVW�WR�

WKH� JOREDO� 6RXWK�� ,Q� DGGLWLRQ�� 5D\QHU� et al��� ����� VWDWH� WKDW� WKHUH� KDV� EHHQ� D� VLJQLILFDQW�

GHFUHDVH� LQ� WKH� YROXPH�RI� IRRG� H[SRUWHG� IURP� GHYHORSLQJ� FRXQWULHV� DV� D� SURSRUWLRQ� RI� WKH�

WRWDO�IRRG�H[SRUWV�IURP�����LQ�WKH�����V�WR�OHVV�WKDQ����E\��������

�

+DZNHV� ������� DUJXHV� WKDW� DV� FHUWDLQ� WUDGH� EDUULHUV� ZHUH� UHPRYHG� WR� ILW� WKH� WUDGH�

OLEHUDOLVDWLRQ�PRGHO��PRUH�JRRGV�DQG�FDSLWDO�IORZHG�DFURVV�QDWLRQV��3ROLFLHV�LPSOHPHQWHG�LQ�

WKH� ODVW� ��� WR� ��� \HDUV� KDYH� VHYHUHO\� LPSDFWHG� WKH� JOREDO� DJULFXOWXUDO� PDUNHWSODFH�� )RU�

LQVWDQFH��WRZDUGV�WKH�HQG�RI�WKH�����V��WKH�YROXPH�RI�IRRG�LPSRUWHG�ZDV�WZLFH�DV�KLJK�DV�WKDW�

H[SRUWHG�LQ�PDQ\�RI�WKH�OHDVW�GHYHORSHG�FRXQWULHV��5D\QHU�et al����������&RQVHTXHQWO\��IURP�

WKH�PLG�����V�WR�������WKH�)RRG�,PSRUW�%LOO��),%��LQ�GHYHORSLQJ�FRXQWULHV�GRXEOHG�DQG�WKH�

VKDUH� RI� WUDGH� RI� SURFHVVHG� IRRGV� RYHUWRRN� WKDW� RI� SULPDU\� DJULFXOWXUDO� SURGXFWV� �+DZNHV��

�������)RU�LQVWDQFH��%UD]LO�PDGH�PDMRU�HFRQRPLF�DGMXVWPHQWV�WR�DOORZ�WKH�WUDGH�OLEHUDOLVDWLRQ�



���

�

RI� VR\EHDQ� RLO� WKURXJK� D� SOHWKRUD� RI� HFRQRPLF� PHDVXUHV� SXW� LQ� SODFH� WR� SURPRWH� WKH�

SURGXFWLRQ��FRQVXPSWLRQ�DQG�H[SRUW�RI�VR\EHDQ�RLO��+DZNHV����������

�

$V� DQWLFLSDWHG�� +DZNHV� ������� DQG� +DZNHV�� &KRSUD� DQG� )ULHO� ������� VWDWH� WKDW� WKH�

SURGXFWLRQ� DQG� H[SRUW� RI� ORZ�FRVW� VR\EHDQ� RLO� UDSLGO\� LQFUHDVHG� LQ� %UD]LO� ZKLFK� KDV�

DPRXQWHG� WR� D����� LQFUHDVH� IURP������ WR�������7KLV� ILJXUH� UHSUHVHQWV�PRUH� WKDQ� D������

LQFUHDVH� LQ� WKH� YROXPH� RI� VR\EHDQ� RLO� H[SRUWHG� DQG� D� KLVWRULFDOO\� ORZ� SULFH� RQ� WKH� JOREDO�

PDUNHW��+DZNHV��&KRSUD�	�)ULHO���������7KH�DYDLODELOLW\�RI�VR\EHDQ�RLO�FRXSOHG�ZLWK�LWV�ORZ�

SULFH�RQ� WKH�JOREDO�PDUNHW�FRQWULEXWHG� WR� WKH�VSUHDG�RI�QXWULWLRQ� WUDQVLWLRQ�DFURVV� WKH�JOREH�

�+DZNHV��������DQG�DV�VWDWHG�EHIRUH��WKH�LQFUHDVH�LQ�SURGXFWLRQ�RI�YHJHWDEOH�RLO� LV�UHJDUGHG�

DV�D�PDUNHU�IRU�QXWULWLRQ�WUDQVLWLRQ��'UHZQRZVNL�	�3RSNLQ����������

�

0RUHRYHU�� PDQ\� FRXQWULHV� KDYH� UHVWUXFWXUHG� WKHLU� HFRQRPLHV� LQ� RUGHU� WR� DWWUDFW� )',���

�+DZNHV�� ������ +DZNHV�� &KRSUD� 	� )ULHO�� ������ 3RSNLQ�� ����E�� DQG� WKLV� KDV� DOORZHG� IRU�

7)&V�WR�HVWDEOLVK�WKHPVHOYHV�LQ�WKH�GHYHORSLQJ�ZRUOG��%HWZHHQ������DQG�WKH�\HDU�������WKH�

FDVK�LQMHFWLRQ�E\�PHDQV�RI�)',�LQ�WKH�GHYHORSLQJ�ZRUOG�KDV�VRDUHG�VL[IROG��+DZNHV��������

+DZNHV��&KRSUD�	�)ULHO���������7KH�WDEOH�VKRZV�WKH�LQFUHDVH�LQ�)',�LQ�WZR�UHJLRQDO�EORFNV�

LQ�WKH�JOREDO�6RXWK�QRWHG�LQ�RQH�GHFDGH���

�

7DEOH������,QFUHDVH�LQ�)',�LQ�WZR�UHJLRQDO�EORFNV��������������

5HJLRQDO�%ORFN� )',�LQ������ )',�LQ������ ,QFUHDVH�

$VLD� ������PLOOLRQ� ������ELOOLRQ� �����

/DWLQ�$PHULFD� ������PLOOLRQ� ������ELOOLRQ�� ������

�

$V�VKRZQ�LQ�WKH�WDEOH�EHORZ�DERYH��)',�QRZ�VWDQGV�DV�WKH�ODUJHVW�VRXUFH�RI�ILQDQFLQJ�IURP�

H[WHUQDO�DJHQFLHV�IRU�WKH�JOREDO�6RXWK��,QYHVWPHQWV�RI�VXFK�PDJQLWXGH�LQ�WKH�IRRG�HFRQRP\�

KDYH�UHVXOWHG�LQ�D�VKLIW�LQ�WKH�HFRQRP\�IURP�WKH�SURGXFWLRQ�RI�UDZ�DJULFXOWXUDO�FRPPRGLWLHV�

WR� SURFHVVHG� IRRGV� IRU� H[SRUW� �+DZNHV�� �������$V� VXFK��+DZNHV��&KRSUD� DQG� )ULHO� �������

DUJXH� WKDW� )',� KDV� FULWLFDOO\� FRQWULEXWHG� WR� WKH� JOREDO� VSUHDG� RI� WKH� QXWULWLRQ� WUDQVLWLRQ��

$FFRUGLQJ� WR� +DZNHV�� &KRSUD� DQG� )ULHO� �������� WKH� IRRG� SURFHVVLQJ� VHFWRU� UHFHLYHV� WKH�

�������������������������������������������������
���)',�LV�GHILQHG�E\�+DZNHV�����������DV�³ORQJ�WHUP�LQYHVWPHQW�E\�DQ�HQWHUSULVH�LQ�RQH�FRXQWU\�LQWR�
DQ� HQWHUSULVH� LQ� DQRWKHU�� LQ�ZKLFK� WKH� IRUHLJQ� HQWHUSULVH� EHFRPHV� D� IRUHLJQ� DIILOLDWH� WR� WKH� SDUHQW�
�WUDQVQDWLRQDO��FRPSDQ\�´��



���

�

ODUJHVW� VKDUH� RI� )',�� )RU� LQVWDQFH�� )',� E\� 86� DJHQFLHV� LQWR� IRUHLJQ� IRRG� SURFHVVLQJ�

FRPSDQLHV�KDV�LQFUHDVHG�E\������ZLWKLQ�WZR�GHFDGHV��UHDOLVLQJ�D�VDOH�LQFUHDVH�IURP��

�������ELOOLRQ�WR�������ELOOLRQ��$ORQJ�WKH�VDPH�OLQH��ZLWKLQ�D�GHFDGH��IURP������WR��������)',�

IURP�86�VXSHUPDUNHW�FKDLQV�URVH�IURP�86�����ELOOLRQ�WR�86������ELOOLRQ���

�

+DZNHV��������DUJXHV�WKDW� WKH�PDUNHW� LQWHJUDWLRQ�EHWZHHQ�WKH�8QLWHG�6WDWHV�DQG�0H[LFR�LV�

UHVSRQVLEOH� IRU� WKH� QXWULWLRQ� WUDQVLWLRQ� EHLQJ� H[SHULHQFHG� E\� WKH� 0H[LFDQV�� 7KH� 0H[LFDQ�

JRYHUQPHQW� ORZHUHG� WUDGH�EDUULHUV� LQ� WKH�HDUO\�����V� WR�DWWUDFW� LQYHVWPHQW� IURP� WKH�8QLWHG�

6WDWHV�DQG�+DZNHV��������DUJXHV� WKDW� WKUHH�TXDUWHUV�RI� LW�ZDV� LQMHFWHG� LQ� WKH�SURGXFWLRQ�RI�

SURFHVVHG�IRRGV��%\�������)',�IURP�WKH�8QLWHG�6WDWHV�LQWR�WKH�IRRG�SURFHVVLQJ�VHFWRU�WRWDOOHG�

86�������ELOOLRQ�UHSUHVHQWLQJ�D�KLVWRULF�FKDQJH�IURP�WKH�LQLWLDO�86�������PLOOLRQ�LQMHFWHG�LQWR�

WKH�0H[LFDQ�HFRQRP\�LQ�������+DZNHV��&KRSUD�	�)ULHO���������+DZNHV� �������VWDWHV� WKDW�

WKH� VDOH� RI� SURFHVVHG� IRRGV� LQ�0H[LFR� H[SHULHQFHG� DQ� LQFUHDVH� RI� ������SHU� DQQXP� IURP�

�����WR�������7KH�GLHWDU\�FRQVHTXHQFHV�RI�WKH�DERYH�PHQWLRQHG�HFRQRPLF�FKDQJHV�DUH�VXFK�

WKDW�GXULQJ�D�VL[�PRQWK�SHULRG� LQ� WKH�\HDU�������FRQVXPSWLRQ�RI�VQDFNV�DORQH� LQFUHDVHG�E\�

�����+DZNHV���������7KH�ODWWHU�IXUWKHU�DUJXHV�WKDW�GXULQJ������WR�������WKH�FRQVXPSWLRQ�RI�

EDNHG�JRRGV�DQG�GDLU\�SURGXFWV�LQFUHDVHG�E\�������DQG��������UHVSHFWLYHO\��7KH�GDLO\�SHU�

FDSLWD� FDORULHV� GHULYHG� IURP� VRIW� GULQNV� LQFUHDVHG� E\� DSSUR[LPDWHO\� ���� DQG� &RFD�&ROD�

GULQNV�LQFUHDVHG�IURP�����WR�����VHUYLQJV�SHU�SHUVRQ�SHU�\HDU��+DZNHV����������

�

������� 8UEDQLVDWLRQ��

,Q�������WKH�XUEDQ�SRSXODWLRQ�JOREDOO\�WRWDOOHG�����ELOOLRQ�H[FHHGLQJ�WKH�ZRUOG¶V�SRSXODWLRQ�

LQ� ������'XULQJ� WKH� ����V�� WKH� QXPEHU� RI� SHRSOH� OLYLQJ� LQ� XUEDQ� FHQWUHV� LQFUHDVHG� WHQIROG�

�6DWWHUWKZDLWH���������)URP�WKH�����V�RQZDUGV�� WKHUH�KDV�EHHQ�D�ERRP�LQ�XUEDQ�SRSXODWLRQ�

ZRUOGZLGH� DQG� LW� RFFXUUHG� DW� DQ� XQSUHFHGHQWHG� UDWH� DQG� VFDOH� �6DWWHUWKZDLWH�� �������

8UEDQLVDWLRQ� LV� GHILQHG� E\� 6DWWHUWKZDLWH� ������� DV� WKH� LQFUHDVLQJ� SURSRUWLRQ� RI� XUEDQ�

UHVLGHQWV�WR�WKH�JHQHUDO�SRSXODWLRQ��$V�VXFK��WKH�ODWWHU�DUJXHV�WKDW�XUEDQLVDWLRQ�LV�WKH�UHVXOW�RI�

JUHDWHU�SURSRUWLRQ�RI�UXUDO�WR�XUEDQ�PLJUDWLRQ�WKDQ�vice versa��6DWWHUWKZDLWH��������VWDWHV�WKDW�

XUEDQLVDWLRQ�LV�DVVRFLDWHG�ZLWK�D�VRDULQJ�ZRUOG�HFRQRP\�DQG�HFRQRPLF�UHVWUXFWXULQJ�ZKHUHE\�

HFRQRPLF� DFWLYLWLHV� VKLIW� LQFUHDVLQJO\� IURP� SULPDU\� WR� WKH� WHUWLDU\� VHFWRU�� $GGLWLRQDOO\�� D�

KLJKHU� OHYHO� RI� XUEDQLVDWLRQ� FRUUHODWHV� WR� KLJKHU� OLYLQJ� VWDQGDUGV� VXFK� DV� LQFUHDVHG� OLIH�

H[SHFWDQF\�DQG�OLWHUDF\�UDWHV���



���

�

�

6DWWHUWKZDLWH��������DUJXHV�WKDW�WKH�ORZ�DQG�PLGGOH�LQFRPH�FRXQWULHV�DUH�H[SHULHQFLQJ�KLJKHU�

UDWHV� RI� XUEDQLVDWLRQ�ZLWK�$VLD� DORQH� DFFRXQWLQJ� IRU� DSSUR[LPDWHO\� KDOI� RI� WKH� WRWDO� XUEDQ�

SRSXODWLRQ�ZRUOGZLGH��7KURXJKRXW�KLVWRU\��LW�LV�NQRZQ�WKDW�WKH�ZHDOWK\�:HVWHUQ�QDWLRQV�KDG�

WKH�ODUJHVW�VKDUH�RI�WKH�ZRUOG¶V�XUEDQ�SRSXODWLRQ��KRZHYHU��XQSUHFHGHQWHG�FKDQJH�LV�ORZ�DQG�

PLGGOH�LQFRPH�QDWLRQV�KDYH�WLSSHG�WKH�VFDOH��6DWWHUWKZDLWH����������

�

6R�IDU��DFFRUGLQJ�WR�6DWWHUWKZDLWH���������WKH�UDSLG�XUEDQLVDWLRQ�EHLQJ�H[SHULHQFHG�LQ�ORZ�DQG�

PLGGOH� DQG� LQFRPH� FRXQWULHV�� LV� ODUJH\� GULYHQ� E\� HFRQRPLF� FKDQJHV�� 7KH� FRQFHQWUDWLRQ� RI�

HFRQRPLF�DFWLYLWLHV�DQG�LQYHVWPHQW�RSSRUWXQLWLHV�LQ�XUEDQ�FHQWUHV�IXHOV�XUEDQLVDWLRQ��2QH�RI�

WKH�PDLQ�HFRQRPLF�FKDQJHV�LV�WKH�VKLIW�IURP�DJULFXOWXUDO�DFWLYLWLHV�WR�WKH�LQGXVWU\�DQG�VHUYLFHV�

VHFWRU��PRVW� RI�ZKLFK� LV� VLWXDWHG� LQ� XUEDQ� DUHDV� �6DWWHUWKZDLWH�� �������7KH� JURZWK� LQ�*'3�

H[SHULHQFHG�LQ�PDQ\�RI�WKH�GHYHORSLQJ�FRXQWULHV�IURP������WR������RFFXUUHG�DV�D�IXQFWLRQ�RI�

WKH�H[SDQVLRQ�RI�WKH�LQGXVWU\�DQG�VHUYLFHV�VHFWRU��6DWWHUWKZDLWH���������0RUHRYHU�� WKH�ODWWHU�

DUJXHV� WKDW� XUEDQ� FHQWUHV� GUDZ� SHRSOH� EHFDXVH� RI� WKH� FRQFHQWUDWLRQ� RI� SXEOLF� VHUYLFH�

SURYLVLRQ�VXFK�DV�HGXFDWLRQ��KHDOWK�FDUH��WHOHFRPPXQLFDWLRQ�DPRQJVW�RWKHUV���

�

7KH�OLWHUDWXUH�RQ�QXWULWLRQ�WUDQVLWLRQ�UHFRJQLVHV�XUEDQLVDWLRQ�DV�RQH�RI�WKH�GULYHUV�EHKLQG�WKH�

GLHWDU\� VKLIW�� +RZHYHU�� 0HQGH]�� 'X� DQG� 3RSNLQ� ������� DUJXH� WKDW� WKHUH� LV� YHU\� OLWWOH�

XQGHUVWDQGLQJ�RI�WKH�ZD\�LQ�ZKLFK�XUEDQLVDWLRQ�FRQWULEXWHV�WR�WKH�DGRSWLRQ�RI�DQ�REHVRJHQLF�

GLHW�� (YDQV� et al.� ������� VXJJHVW� WKDW� SHRSOH� OLYLQJ� LQ� XUEDQ� FHQWUHV� UHO\� LQFUHDVLQJO\� RQ�

SXUFKDVHG�IRRGV�WKDQ�WKHLU�UXUDO�FRXQWHUSDUWV��'UHZQRZVNL�DQG�3RSNLQ��������VWDWH�WKDW� WKH�

HIIHFWV�RI�XUEDQLVDWLRQ�LV�VXFK�WKDW�XUEDQ�GZHOOHUV�FRQVXPH�PRUH�VXSHULRU�DQG�SROLVKHG�JUDLQV�

VXFK�DV� ULFH�RU�ZKHDW�DV�RSSRVHG� WR� WUDGLWLRQDO�VWDSOHV� WKDW�PLJKW�KDYH�FRQVLVWHG�RI�FRUQ�RU�

PLOOHW��,Q�DGGLWLRQ��XUEDQ�UHVLGHQWV�FRQVXPH�PRUH�IDWV��PHDW�DQG�PHDW�SURGXFWV��VXJDU��KLJKO\�

SURFHVVHG�IRRGV�DQG�PHDOV�DZD\�IURP�KRPH��'UHZQRZVNL�	�3RSNLQ����������

�

%D[WHU��������H[SODLQV�WKDW�DV�SHRSOH�PRYH�IURP�WUDGLWLRQDO�UXUDO�ODQGV�ZKHUH�DJULFXOWXUH�LV�

SUDFWLVHG� WR� XUEDQ� FHQWUHV�� WKH\� EHFRPH� LQFUHDVLQJO\�PRUH� UHOLDQW� RQ� D� FDVK�EDVHG� V\VWHP�

EHFDXVH� WKH\� DUH� XQDEOH� WR� JURZ� WKHLU� IRRG�� $ORQJ� WKH� VDPH� OLQH�� DV� XUEDQ� FHQWUHV� JURZ��

LQFUHDVLQJO\�PRUH�ODQG�LV�DEVRUEHG�IRU�KRXVLQJ�DQG�LQGXVWULDO�SXUSRVHV��%D[WHU��������� WKXV�

ODQG�EHFRPHV�OLPLWHG�IRU�FXOWLYDWLRQ��)XUWKHUPRUH��%D[WHU��������SXWV�IRUZDUG�WKH�DUJXPHQW�



���

�

WKDW� DV�SHRSOH�PRYH� IURP� UXUDO� DUHDV�ZKHUH� WKHUH� LV� D� VWURQJ� VHQVH�RI� FRPPXQLW\� WR�XUEDQ�

FHQWUHV��WKH\�ORVH�WKH�WUDGLWLRQDO�IRUP�RI�IRRG�VXSSRUW�V\VWHP��

�

3RSNLQ��������DUJXHV�WKDW�WKH�HQHUJ\�GHQVLW\�LQFUHDVHV�IURP�D�UXUDO�WR�DQ�XUEDQ�GLHW���,Q�RUGHU�

WR�SURYH� WKH�HIIHFW� RI�XUEDQLVDWLRQ�RQ�GLHW� VWUXFWXUH��'UHZQRZVNL� DQG�3RSNLQ� �������DUJXH�

WKDW�D�KLJKHU�XUEDQLVDWLRQ�UDWH�LV�DVVRFLDWHG�ZLWK�DQ�LQFUHDVH�LQ�WKH�LQWDNH�RI�VZHHWHQHUV�DQG�

IDWV��8UEDQLVDWLRQ�DPRQJVW�ORZHU�LQFRPH�VXE�SRSXODWLRQV�FDQ�WULJJHU�D������LQFUHDVH�LQ�WKH�

FRQVXPSWLRQ� RI� VZHHWHQHUV�� 8UEDQLVDWLRQ� FDXVHV� UHVLGHQWV� WR� DEDQGRQ� WUDGLWLRQDO� IRRG�

SDWWHUQV�DQG�DGRSW�DQ�HQHUJ\�GHQVH��QXWULWLRQDOO\�SRRU�DQG�KLJKO\�SURFHVVHG�GLHW���

�

������� 7KH�'LHWDU\�,PSDFW�RI�WKH�$EVRUSWLRQ�RI�:RPHQ�LQWR�WKH�/DERXU�)RUFH�

3LQJDOL� ������� DUJXHV� WKDW� DV� XUEDQ� FHQWUHV� DUH� HQJLQHV� RI� HFRQRPLF� JURZWK�� WKH\� HPSOR\�

PRUH� ZRPHQ� LQ� WKH� ODERXU� IRUFH� DQG� PRVW� RI� WKHP� ZRUN� RXWVLGH� RI� WKH� KRPH�� $V� VWDWHG�

HDUOLHU��6DWWHUWKZDLWH� �������DQG�3LQJDOL� �������DUJXH� WKDW�PRVW�RI� WKH�VHUYLFH�DQG� LQGXVWU\�

VHFWRU�RFFXUV�LQ�XUEDQ�DUHDV�ZKLFK�LV�HPSOR\LQJ�DQ�LQFUHDVLQJ�QXPEHU�RI�ZRPHQ��&DUULJDQ��

6]PLJLQ�DQG�/HHN��������VXJJHVW�WKDW�IDPLO\�IRRG�FRQVXPSWLRQ�SDWWHUQV�KDYH�EHHQ�DGDSWHG�

ZKHQ�LQFUHDVLQJ�QXPEHU�RI�ZRPHQ�EHFDPH�SDUW�RI�WKH�ODERXU�IRUFH��:LWK�ZRPHQ�HPSOR\HG�

LQ�WKH�ODERXU�IRUFH�FRPHV�WKH�µKHDY\�EXUGHQ�RI�SURGXFWLRQ�DQG�UHSURGXFWLRQ¶�ZKLFK�LQYROYHV�

ZRUN�RXWVLGH�DQG�LQVLGH�RI�WKH�KRPH��2OD\LZROD��6R\LER�	�$WLQPR����������

�

$FFRUGLQJ�WR�3LQJDOL���������WKLV�H[SODLQV�WKH�LQFUHDVH�LQ�GHPDQG�IRU�FRQYHQLHQFH�IRRGV�VXFK�

DV�KLJKO\�SURFHVVHG�IRRGV��IDVW�IRRGV��UHDG\�PDGH�PHDOV��RU�PHDOV�WKDW�GR�QRW�UHTXLUH�D�ORQJ�

SUHSDUDWLRQ�WLPH�DV�RSSRVHG�WR�WUDGLWLRQDO�GLHWV��3LQJDOL�������������VWDWHV�WKDW�³VWXGLHV�KDYH�

LQGLFDWHG� WKDW� LQFUHDVHG� RSSRUWXQLW\� FRVW� RI� ZRPHQ¶V� WLPH� LQFUHDVHV� WKH� GHPDQG� IRU� QRQ�

WUDGLWLRQDO� µIDVW� IRRG¶� LQ�PDQ\� FRXQWULHV�´� ,Q�RWKHU�ZRUGV�� WKH� FRQVXPSWLRQ�RI� FRQYHQLHQFH�

IRRGV�DOORZV�IRU� WLPH�WR�EH�VSHQW�RQ�VRPH�LQFRPH�HDUQLQJ�DFWLYLWLHV��&DQGHO� ������FLWHG� LQ�

&DUULJDQ��6]PLJLQ�	�/HHN��������H[SODLQ�WKDW�FRQYHQLHQFH�IRRGV�DUH�QRW�RQO\�WLPH�VDYLQJ�LQ�

QDWXUH�EXW�DOVR�VDYHV�FRQVXPHU�HQHUJ\�DQG�GRHV�QRW�UHTXLUH�FXOLQDU\�VNLOOV��7KXV�WKH�EXON�RI�

WKH� WLPH� DQG� WKH� DFWLYLW\� RI� IRRG� SUHSDUDWLRQ� VKLIW� IURP� WKH� KRPH� NLWFKHQ� WR� WKH� IRRG�

SURFHVVLQJ�LQGXVWU\��7KH�LQFUHDVLQJ�VSUHDG�RI�UHDG\�PDGH�PHDOV��IDVW�IRRGV��SURFHVVHG�IRRGV�

PD\� OHDG� WR� DQ� HURVLRQ� RI� IRRG� FXOWXUH� �/DQJ�� ������ZKLFK�PLJKW� KDYH� WDNHQ� FHQWXULHV� WR�



���

�

HYROYH�� 7KH� HFRQRPLF� SUHVVXUH� WR� EH� HQJDJHG� LQ� LQFRPH�HDUQLQJ� DFWLYLWLHV� GULYHV� ODERXU�

SDUWLFLSDWLRQ�WKXV�FUHDWLQJ�WLPH�VFDUFLW\�ZKLFK�QHFHVVLWDWHV�FRQYHQLHQFH�IRRGV���

�

������� 7KH�6XSHUPDUNHW�5HYROXWLRQ�

7KH�VXSHUPDUNHW�UHYROXWLRQ�LQ�:HVWHUQ�FRXQWULHV�EHJDQ�LQ�WKH�����V����V�LQ�WKH�8QLWHG�6WDWHV�

DQG� D� VLPLODU� WUHQG� ZDV� QRWHG� LQ� WKH� ����V� LQ� (XURSH�� $FFRUGLQJ� WR� (OOLFNVRQ� ��������

VXSHUPDUNHWV� UHSUHVHQW� WKH� HSLWRPH�RI� WKH�PRGHUQ� IRRG�PDUNHW� LQ� VXFK� WKDW� D� VWDQGDUGLVHG�

VWRUH�KDV�ODUJHO\�GLVSODFHG�WKH�EXWFKHU��ILVKPRQJHU��EDNHU�DQG�IUHVK�SURGXFH�YHQGRUV�IURP�WKH�

SUHYDLOLQJ�IRRG�HFRQRP\�LQ�WKH�GHYHORSHG�ZRUOG��6XSHUPDUNHWV�ZHUH�LQWHQGHG�DV�VHOI�VHUYLFH��

DOO�LQ�RQH� VWRUH� WKXV� GLPLQLVKLQJ� WUDQVSRUWDWLRQ� DQG� GLVWULEXWLRQ� FRVWV�� ,Q� WKH� DIWHUPDWK� RI�

:RUOG�:DU�,,��WKH�FRQFHSW�RI�µVXSHUPDUNHW¶�VWDUWHG�VSUHDGLQJ��(OOLFNVRQ����������

�

$V�D�UHVXOW�RI�VXSHUPDUNHWV�GRPLQDWLQJ�WKH�IRRG�UHWDLO�ODQGVFDSH��D�GHFOLQH�LQ�WKH�QXPEHU�RI�

VPDOOHU� VWRUHV� LQ� XUEDQ� DUHDV� DQG� SRRUHU� QHLJKERXUKRRGV� ZDV� QRWHG� �(OOLFNVRQ�� ������

+DZNHV���������'XH�WR�PDUNHW�VDWXUDWLRQ�LQ�(XURSH�DQG�WKH�8QLWHG�6WDWHV�LQ�WKH�����V��WKHUH�

ZDV�D�PRYH�IRU�VXSHUPDUNHW�GHYHORSPHQW�RXWVLGH�RI�WKH�:HVW��7KH�VHDUFK�IRU�QHZ�PDUNHWV�

FRXSOHG� ZLWK� IDFWRUV� VXFK� DV� WUDGH� OLEHUDOLVDWLRQ�� LQFUHDVHG� )',�� XUEDQLVDWLRQ� DQG� DQ�

LQFUHDVLQJ�PLGGOH�FODVV�SRSXODWLRQ�LQ�GHYHORSLQJ�FRXQWULHV�KDYH�FXOPLQDWHG�LQ�D�VXSHUPDUNHW�

UHYROXWLRQ� LQ� WKH� JOREDO� 6RXWK� �+DZNHV�� ������� 6XSHUPDUNHW� GHYHORSPHQW� KDV� RFFXUUHG� LQ�

GLIIHUHQW�VWDJHV�DFURVV�WKH�GHYHORSLQJ�ZRUOG���

�

5HDUGRQ� DQG� %HUGHJXH� ������� VWDWH� WKDW� WKH� ILUVW� ZDYH� RI� WKH� VXSHUPDUNHW� UHYROXWLRQ�ZDV�

H[SHULHQFHG� LQ� 6RXWK� $PHULFD� DQG� (DVW� $VLD�� )URP� WKH� PLG� ����V� WR� HDUO\� ����V�� WKH�

VXSHUPDUNHW� VKDUH� RI� WKH� WRWDO� IRRG� PDUNHW� VKDUH� LQFUHDVHG� IURP� ������� WR� �������

UHVSHFWLYHO\� �5HDUGRQ�	�%HUGHJXH��������� ,Q� OHVV� WKDQ�RQH�GHFDGH�� VXSHUPDUNHWV� EHFDPH�D�

SURPLQHQW� IHDWXUH�RI� WKH�IRRG�HFRQRP\�LQ�PDQ\�GHYHORSLQJ�FRXQWULHV��7KH�VHFRQG�ZDYH�RI�

WKH� VXSHUPDUNHW� UHYROXWLRQ�ZDV� H[SHULHQFHG� LQ�0H[LFR�� 6RXWK�(DVW�$VLD�� &HQWUDO�$PHULFD�

DQG� 6RXWKHUQ� &HQWUDO� (XURSH�� 6XSHUPDUNHW� VKDUH� LQFUHDVHG� IURP� ������ WR� ������� LQ� WKH�

DERYH�PHQWLRQHG�UHJLRQV�IURP�WKH������WR�WKH�HDUO\�����V��5HDUGRQ�	�%HUGHJXH���������7KH�

WKLUG�ZDYH�EHJDQ�WR�LPSDFW�(DVWHUQ�DQG�6RXWKHUQ�$IULFDQ�FRXQWULHV�� ,QGLD�DQG�&KLQD�LQ� WKH�

HDUO\�����V��,Q�������LW�ZDV�HVWLPDWHG�WKDW�WKH�VXSHUPDUNHW�VKDUH�RI�WKH�QDWLRQDO�IRRG�UHWDLO�

ZDV���������



���

�

�

&RXSOHG� ZLWK� WKH� VXSHUPDUNHW� GRPLQLRQ� RYHU� WKH� IRRG� UHWDLO� VHFWRU�� DQRWKHU� SKHQRPHQRQ�

QRWHG�LQ�FRXQWULHV�H[SHULHQFLQJ�WKH�QXWULWLRQ�WUDQVLWLRQ�LV�WKH�FORVLQJ�GRZQ�RI�WUDGLWLRQDO�UHWDLO�

VWRUHV��+DZNHV���������'XH�WR�WKH�H[SDQVLRQ�VWUDWHJ\�DQG�FRPSHWLWLYH�SUHVVXUHV�LPSRVHG�E\�

PRVW�VXSHUPDUNHW�FKDLQV��VPDOO�JURFHU\�VWRUHV�ZHUH�IRUFHG�RXW�RI�EXVLQHVV��,Q�WKH�\HDU�������

LW� ZDV� HVWLPDWHG� WKDW� DSSUR[LPDWHO\� ��� ���� WR� ��� ���� VWRUHV� FORVHG� GRZQ� LQ� 7KDLODQG�� ,Q�

$UJHQWLQD��WKH�VKDUH�RI�WUDGLWLRQDO�VWRUHV�LQ�WKH�IRRG�UHWDLO�VHFWRU�GURSSHG�IURP�����WR�����

RYHU� D� ��� \HDU� SHULRG�� ,Q�%UD]LO�� VXSHUPDUNHW� VKDUH� RI� WKH� IRRG� UHWDLO�PDUNHW� LQFUHDVHG� E\�

����� UHDFKLQJ� ������ZKLOH� WKH� VKDUH� RI� VPDOO� WUDGLWLRQDO� VWRUHV� IHOO� IURP������� WR� ������

GXULQJ�WKH�VDPH�WLPH�SHULRG��+DZNHV����������

�

7KHUH� DUH�YDULRXV�GLHWDU\� LPSOLFDWLRQV�DVVRFLDWHG�ZLWK� VXSHUPDUNHW�SXUFKDVH��7KH� OLWHUDWXUH�

VWDWHV� ILYH� FRUH� GHFLVLRQV� PDGH� E\� VXSHUPDUNHWV� WKDW� VLJQLILFDQWO\� DOWHU� GLHWDU\� SDWWHUQV��

QDPHO\� ORFDWLRQ� DQG� IRUPDW�� IRRGV� VROG�� SULFHV� FKDUJHG�� SURPRWLRQDO� VWUDWHJLHV� DQG� WKH�

QXWULWLRQ�UHODWHG� DFWLYLWLHV� LPSOHPHQWHG� �+DZNHV�� ������� 7KH� DIRUHPHQWLRQHG� GHFLVLRQV� DUH�

WDNHQ�DW�D�QDWLRQDO�RU�LQWHUQDWLRQDO� OHYHO��KRZHYHU�WKH\�LPSDFW�FRQVXPHUV�DW�D� ORFDO� OHYHO�DW�

ZKLFK�GHFLVLRQV�DERXW�IRRG�DUH�PDGH���

�

7KH�QXWULWLRQ� WUDQVLWLRQ�KDV�GLHWDU\� LPSOLFDWLRQV�ZKLFK�HYHQWXDOO\�EHDU�KHDOWK�FRQVHTXHQFHV�

�'UHZQRZVNL�	�3RSNLQ�� ������+DZNHV�� ������ 3RSNLQ� et al.�� ������ 3RSNLQ�� ������ 3RSNLQ��

����E���7KH�FRQVHTXHQFHV�DUH�EHLQJ�IHOW�LQ�WKH�GHYHORSLQJ�ZRUOG�DV�DQ�LQFUHDVLQJ�QXPEHU�RI�

SHRSOH�VXIIHU�IURP�QRQ�FRPPXQLFDEOH�GLVHDVHV��3RSNLQ�et al.��������DUJXH�WKDW�WKH�EXUGHQ�RI�

QRQ�FRPPXQLFDEOH�GLVHDVHV�KDV�DOUHDG\�VKLIWHG�WR�WKH�GHYHORSLQJ�ZRUOG��7KH�ODWWHU�DUJXH�WKDW�

WKHUH�LV�D�VKLIW�IURP�GLHWDU\�GHILFLW�WR�GLHWDU\�H[FHVV�UHODWHG�GLVHDVHV�DV�WKH�ZRUOG�PRYHV�DZD\�

IURP�XQGHUQXWULWLRQ�WR�RYHUQXWULWLRQ��7KH�IROORZLQJ�VHFWLRQ�SURYLGHV�D�EULHI�GLVFXVVLRQ�RI�WKH�

RXWZRUNLQJ�RI�WKH�QXWULWLRQ�WUDQVLWLRQ���

�

����� +($/7+�&216(48(1&(6�2)�7+(�1875,7,21�75$16,7,21�

������� 7KH�(SLGHPLRORJLFDO�DQG�'HPRJUDSKLF�6KLIWV�

,W� LV�ZLGHO\�DFFODLPHG�LQ�WKH�OLWHUDWXUH�WKDW� WKH�QXWULWLRQ�WUDQVLWLRQ�HSLGHPLF�LV�SDUDOOHOHG�E\�

WZR�KLVWRULF�VKLIWV��WHUPHG�DV�WKH�HSLGHPLRORJLFDO�DQG�GHPRJUDSKLF�WUDQVLWLRQV��3RSNLQ��������

����������������E��'UHZQRZVNL�	�3RSNLQ��������6DWLD���������7KHVH�QRWHG�FKDQJHV�LQ� WKH�



���

�

KHDOWK�VWDWXV�DQG�FRPSRVLWLRQ�RI�VRFLHW\�RFFXU�DV�D�UHVXOW�RI�VRFLR�HFRQRPLF�VKLIWV�LQ�VRFLHWLHV�

H[SHULHQFLQJ�QXWULWLRQ�WUDQVLWLRQ��:RUVOH\��������3RSNLQ�	�*RUGRQ�/DUVHQ���������)LUVWO\��DQ�

HSLGHPLRORJLFDO� FKDQJH� LV� QRWHG�ZKHUHE\� WKHUH� LV� D� VKLIW� LQ� WKH� RYHUDOO� KHDOWK� VWDWXV� IURP�

LQIHFWLRXV�GLVHDVHV�WR�GLHW�UHODWHG�QRQ�FRPPXQLFDEOH�GLVHDVHV��2PUDQ�����������GHILQHV�WKH�

HSLGHPLRORJLFDO� WUDQVLWLRQ� DV� ³WKH� VKLIW� IURP� D� SDWWHUQ� RI� KLJK� SUHYDOHQFH� RI� LQIHFWLRXV�

GLVHDVHV� DVVRFLDWHG� ZLWK� PDOQXWULWLRQ�� DQG� ZLWK� SHULRGLF� IDPLQH� DQG� SRRU� HQYLURQPHQWDO�

VDQLWDWLRQ�� WR� D� SDWWHUQ� RI� KLJK� SUHYDOHQFH� RI� FKURQLF� DQG� GHJHQHUDWLYH� GLVHDVHV� DVVRFLDWHG�

ZLWK�XUEDQ�LQGXVWULDO� OLIHVW\OHV�´�7KH�QXWULWLRQ� WUDQVLWLRQ�HSLGHPLF�KDV�EHHQ�DVVRFLDWHG�ZLWK�

KLJK� RFFXUUHQFH� RI� FRURQDU\� KHDUW� GLVHDVH�� REHVLW\�� GLDEHWHV� �QRQ�LQVXOLQ� GHSHQGHQW�� DQG�

VRPH� W\SHV� RI� FDQFHU� �:RUVOH\�� ������ 3RSNLQ�� ������ ������'UHZQRZVNL�	� 3RSNLQ�� ������

3RSNLQ�	�*RUGRQ�/DUVHQ����������

�

6HFRQGO\�� D� GHPRJUDSKLF� WUDQVLWLRQ� LV� REVHUYHG� DV� D� UHVXOW� RI� WKH� GHFUHDVHG� IHUWLOLW\� DQG�

PRUWDOLW\�UDWHV��3RSNLQ���������3RSNLQ��������DUJXHV�WKDW�ORZ�IHUWLOLW\�UDWHV�DQG�LQFUHDVHG�OLIH�

H[SHFWDQF\��DUH�PDUNHUV�RI�PRGHUQ�LQGXVWULDOLVHG�VRFLHWLHV��7KH�IROORZLQJ�ILJXUH���UHSUHVHQWV�

WKH�HYROXWLRQDU\�SURFHVV�RI�WKH�QXWULWLRQ�WUDQVLWLRQ�DV�GRFXPHQWHG�LQ�WKH�SUHYLRXV�SDUDJUDSKV���

�

�
)LJXUH������7KH�ODVW�WKUHH�VWDJHV�LQ�QXWULWLRQ�WUDQVLWLRQ��3RSNLQ�������������

0&+��0DWHUQDO�DQG�&KLOG�+HDOWK�
&+2��&DUERK\GUDWHV��
�

�������������������������������������������������
���6WDJHV���DQG���DUH�QRW�VKRZQ�LQ�)LJXUH�����EXW�WKH\�UHIHU�WR�µFROOHFWLQJ�IRRG¶�DQG�µIDPLQH¶�UHVSHFWLYHO\���



���

�

������� 7KH�'HYHORSHG�:RUOG�

7KH�HFRQRPLF�FRVWV�RI�WKH�QXWULWLRQ�WUDQVLWLRQ�DUH�VLJQLILFDQW�DQG�WKH�GHYHORSLQJ�ZRUOG�VKRXOG�

EH� OHDUQLQJ� IURP� WKH� H[SHULHQFHV� RI� WKH� GHYHORSHG�ZRUOG��'UHZQRZVNL� DQG�6SHFWHU� �������

DUJXH� WKDW� WKH� REHVLW\� OHYHO� KDV� LQFUHDVHG� VLJQLILFDQWO\� LQ� WKH� ODVW� ��� \HDUV� LQ� WKH� 8QLWHG�

6WDWHV��%\�WKH�\HDU�����������DQG�����RI�WKH�DGXOW�SRSXODWLRQ�ZDV�FODVVLILHG�DV�RYHUZHLJKW�

DQG� REHVH� UHVSHFWLYHO\� �'UHZQRZVNL� 	� 6SHFWHU�� ������� 7KH� ODWWHU� DUJXH� WKDW� WKH� UDSLG�

LQFUHDVH� LQ�REHVLW\� OHYHO� LV� OLQNHG� WR�HDWLQJ�KDELWV��PRUH�VSHFLILFDOO\� WR� WKH�FRQVXPSWLRQ�RI�

HQHUJ\�GHQVH�IRRGV��7KHVH�IRRGV�FRQVLVW�PDLQO\�RI�VQDFNV��IDVW�IRRGV�DQG�FDORULF�EHYHUDJHV�

DQG�WKH\�DUH�FRQVXPHG�LQ�ODUJHU�SRUWLRQV�WKDQ�WKH\�ZHUH�IRXU�GHFDGHV�DJR��1LHOVHQ�	�3RSNLQ��

������� ,Q� DGGLWLRQ��PRUH�PHDOV� �� VFKRRO� OXQFKHV� DQG� IRRG� DLG� SURYLGHG� E\� IRRG�DVVLVWDQFH�

SURJUDPV� �� DUH� FRQVXPHG� DZD\� IURP� KRPH� DQG� WKH\� WHQG� WR� EH� ORZHU� LQ� QXWULHQW� YDOXH��

2¶%ULHQ�DQG�'L[RQ��������DUJXH�WKDW�REHVLW\�LV�WKH�ZRUVH�SDWKRJHQ�LQIHFWLQJ�WKH�GHYHORSHG�

ZRUOG��7KH\�DUJXH�WKDW�REHVLW\�LV�GDPDJLQJ�OLYHV�E\�UHGXFLQJ�WKH�TXDOLW\�RI�OLIH�DQG�OHDGLQJ�WR�

SUHPDWXUH�GHDWK��$OOLVRQ��=DQQROOL�	�1DUD\DQ��������2¶%ULHQ�	�'L[RQ���������2EHVLW\�OHDGV�

WR� WKH�GHYHORSPHQW�RI�RWKHU�GLVHDVHV�VXFK�DV�W\SH�,,�GLDEHWHV��K\SHUWHQVLRQ��FDUGLR�YDVFXODU�

GLVHDVHV��DVWKPD��FDQFHU��GHSUHVVLRQ�DQG�PDQ\�RWKHUV���

�

������� 7KH�'HYHORSLQJ�:RUOG�

$FFRUGLQJ� WR� 3RSNLQ� �������� RQH� RI� WKH� LQGLFDWRUV� RI� WKH� QXWULWLRQ� WUDQVLWLRQ� LV� D� UHFHGLQJ�

IDPLQH�WKHUHE\�VORZLQJ�WKH�PRUWDOLW\� UDWH��KRZHYHU�� WKLV� LV�FRXSOHG�ZLWK�D�UDSLG�LQFUHDVH�LQ�

WKH� H[WHQW� RI� QRQ�FRPPXQLFDEOH� GLVHDVHV�� 7KH� HSLGHPLRORJLFDO� VKLIW� GHVFULEHG� E\� 3RSNLQ�

������� LV� WKH� VKLIW� IURP� LQIHFWLRXV� DQG�SDUDVLWLF� GLVHDVHV� WR� GLHW�UHODWHG� QRQ�FRPPXQLFDEOH�

GLVHDVHV��7KXV�QDWLRQV�XQGHUJRLQJ�WKH�QXWULWLRQ�WUDQVLWLRQ�IDFH�D�VKLIW�IURP�XQGHUQXWULWLRQ�WR�

RYHUQXWULWLRQ��3RSNLQ���������,W�LV�HVWLPDWHG�WKDW�����RI�WKH�WRWDO�JOREDO�GHDWKV�DWWULEXWHG�WR�

QRQ�FRPPXQLFDEOH�GLVHDVHV�RFFXUV�LQ�WKH�ORZ�DQG�PLGGOH�LQFRPH�FRXQWULHV�DPRXQWLQJ�WR����

PLOOLRQ� �:+2�� ������� $FFRUGLQJ� WR� %RXWD\HE� 	� %RXWD\HE� �������� WKH� VKDUH� RI� GHDWKV�

DWWULEXWHG�WR�QRQ�FRPPXQLFDEOH�GLVHDVHV�LQFUHDVHG�IURP�����LQ������WR�����E\������DQG�LW�

LV�SURMHFWHG�WR�LQFUHDVH�WR�����E\������LQ�WKH�GHYHORSLQJ�ZRUOG���

�

7KH�UDSLG�LQFUHDVH�LQ�WKH�FRQVXPSWLRQ�RI�IDVW�IRRG�IRRGV�DQG�:HVWHUQ�EDVHG�IRRGV�ZKLFK�DUH�

KLJK� LQ� IDW�� FDORULH�� HQHUJ\� DQG� \HW� QXWULWLRQDOO\� SRRU�� LV� VHHQ� DV� D� VWHSSLQJ� VWRQH� IRU� WKH�

VSUHDG�RI�WKH�REHVLW\�HSLGHPLF��$VWUXS�et al.���������,W�LV�ZLGHO\�DFFODLPHG�WKDW�VXFK�GLHWDU\�



���

�

SDWWHUQV�DUH�SUHFXUVRUV� WR�QRQ�FRPPXQLFDEOH�GLVHDVHV� VXFK�DV�REHVLW\�� W\SH� ,,� GLDEHWHV�DQG�

FDUGLRYDVFXODU�GLVHDVHV��7KH�QXWULWLRQ�WUDQVLWLRQ�FRQVLVWV�RI�D�SOHWKRUD�RI�FKDQJHV�QRWHG�LQ�WKH�

IRRG� ODQGVFDSH�� KRZHYHU� RQH� RI� WKH� PDMRU� FRQWULEXWRUV� WR� WKH� ULVH� LQ� QRQ�FRPPXQLFDEOH�

GLVHDVHV�LV� WKH�VSUHDG�RI�IDVW�IRRGV��)DVW�IRRG�SRUWLRQ�VL]HV�DUH� UHODWLYHO\� ODUJHU�WKDQ�KRPH�

FRRNHG�PHDOV�SRUWLRQ�VL]HV�� WKH\�KDYH�D�KLJKHU� IDW�FRQWHQW�ZLWK�YHU\� OLWWOH�QXWULWLRQ�DQG�DUH�

RIWHQ�VHUYHG�E\�ODUJH�SRUWLRQV�RI�KLJK�VXJDU�GULQNV��$VWUXS�et al.,���������

�

&KHQ��������VWDWH�WKH�SUHYDOHQFH�RI�RYHUZHLJKW�DQG�REHVH�SHRSOH�LQ������DPRXQWHG�WR�������

DQG������RI� WKH� SRSXODWLRQ�� UHVSHFWLYHO\��ZKLFK� UHSUHVHQWV� DQ� LQFUHDVH� RI� ����DQG� DOPRVW�

����� VLQFH� ������ 7KLV� VLJQLILFDQW� LQFUHDVH� LV� QRW� RQO\� DWWULEXWHG� WR� WKH� LQFUHDVH� LQ�

FRQVXPSWLRQ� RI� KLJK�IDW� KLJK�FDORULH� IRRGV� EXW� KDV� RFFXUUHG� DV� D� UHVXOW� RI� WKH� OLIHVW\OH�

DGRSWHG��3RSNLQ��������VWDWHV�WKDW�FRXQWULHV�VXFK�DV�0H[LFR��7KDLODQG��&KLQD�DQG�,QGRQHVLD�

DUH�H[SHULHQFLQJ�D�UDWH�RI�JURZWK�QHDULQJ����SHU�DQQXP�LQ�WKH�SUHYDOHQFH�RI�RYHUZHLJKW�DQG�

REHVLW\��7KLV�LV�D�VLJQLILFDQW�LQFUHDVH�ZKLFK�LV�XQSUHFHGHQWHG�LQ�KLVWRU\���

�

����� &21&/86,21�

%DVHG� RQ� WKH� DERYH�� LW� FDQ� EH� FRQFOXGHG� WKDW� DQ� LQFUHDVLQJ� SURSRUWLRQ� RI� WKH� GHYHORSLQJ�

ZRUOG� LV� DGRSWLQJ�:HVWHUQ� GLHWDU\� SDWWHUQV� WKXV� SURJUHVVLQJ� DORQJ� WKH� QXWULWLRQ� WUDQVLWLRQ�

VFDOH��7UDGLWLRQDO�GLHWDU\�SDWWHUQV�FXOWLYDWHG�RYHU�GHFDGHV�DUH�LQFUHDVLQJO\�EHLQJ�UHSODFHG�E\�

EXUJHUV�DQG�VRGDV�ZKLFK�H[HPSOLI\�WKH�FRQVXPSWLRQ�RI�KLJK�IDW��KLJK�FDORULH��KLJK�VXJDU�DQG�

QXWULHQW�SRRU� IRRGV�� 7KH� KRPRJHQLVDWLRQ� RI� WKH�:HVWHUQ� GLHW� LV� FDXVHG� E\� YDULRXV� IDFWRUV��

VRPH� RFFXUULQJ� DW� WKH� PDFUROHYHO� DQG� RWKHU� VXEWOH� IDFWRUV� LPSDFWLQJ� LQGLYLGXDO¶V�

FRQVXPSWLRQ�EHKDYLRXU���

�

*OREDOLVDWLRQ�KDV�EHHQ�D�VLJQLILFDQW�FRQWULEXWLQJ�IDFWRU�WR�WKH�VSUHDG�RI�WKH�:HVWHUQ�GLHWDU\�

SDWWHUQV� DFURVV� WKH� UHVW� RI� WKH� JOREH�� *OREDOLVDWLRQ�� LQ� LWVHOI�� KDV� EHHQ� RFFXUULQJ� VLQFH� WKH�

EHJLQQLQJ�RI�WLPH�DV�LW�LQYROYHV�WKH�PRYHPHQW�RI�SHRSOH��JRRGV�DQG�LGHRORJLHV��*OREDOLVDWLRQ�

KDV� LQGXFHG� HFRQRPLF� UHVWUXFWXULQJ� ZKLFK� LQ� WXUQ� KDV� UHGHILQHG� WKH� JOREDO� IRRG� PDUNHW�

�/DQJ��������+DZNHV��������+DZNHV��&KRSUD�	�)ULHO���������(FRQRPLF�UHVWUXFWXULQJ�LQ�WKH�

IRUP�RI� WUDGH� OLEHUDOLVDWLRQ�� WKH� VSUHDG� RI�7)&V� DQG� WDULII� UHGXFWLRQV� KDV� UHVXOWHG� LQ�PDMRU�

FKDQJHV� LQ� WKH� WUDGH� UHJLPH� IURP� WKH�:HVW� WR� WKH� 6RXWK�� (FRQRPLF� UHVWUXFWXULQJ� KDV� EHHQ�

RFFXUULQJ�DFURVV�WKH�GHYHORSLQJ�ZRUOG�ZLWK�VLJQLILFDQW�LQFUHDVHV�EHLQJ�QRWHG�LQ�WKH�YROXPH�RI�



���

�

IRRG�SURGXFWV�LPSRUWHG�DQG�LQ�PDQ\�LQVWDQFHV�ZLWK�IRRG�LPSRUWV�H[FHHGLQJ�IRRG�H[SRUWV��,W�LV�

WR�EH�SRLQWHG�RXW�WKDW�WKH�EXON�RI�WKH�IRRG�LPSRUWHG�IURP�WKH�:HVW�LV�ODUJHO\�SURFHVVHG���

�

7UDGH� OLEHUDOLVDWLRQ��ZKLFK� HPHUJHG� RXW� RI� WKH� QHR�FODVVLFDO� ERG\� RI� OLWHUDWXUH�� KDV� EHHQ� D�

VLJQLILFDQW�IDFWRU�LQ�UHVKDSLQJ�WKH�JOREDO�IRRG�HFRQRP\��7KURXJK�WUDGH�OLEHUDOLVDWLRQ��)',�KDV�

EHHQ� SURPRWHG�ZKLFK� IDFLOLWDWHG� WKH� HVWDEOLVKPHQW� RI� 7)&V� LQ� WKH� GHYHORSLQJ�ZRUOG�� ,W� LV�

LQFUHDVLQJO\� DFFODLPHG� WKDW� 7)&V� KDYH� HURGHG� WUDGLWLRQDO� HDWLQJ� SDWWHUQV� DQG� KDYH� FDXVHG�

WKHP� WR� EH� UHSODFHG� E\� SURFHVVHG�� KLJK�FDORULH� DQG� KLJK�IDW� IRRGV� �)$2�� ������ +DZNHV��

&KRSUD�	� )ULHO�� ������� 7KLV� KDV� EHHQ� DFKLHYHG� E\�PDNLQJ� FKHDS� SURFHVVHG� IRRG� SURGXFWV�

LQFUHDVLQJO\�DYDLODEOH�RQ� ORFDO� IRRG�PDUNHWV��7UDGH� OLEHUDOLVDWLRQ�VKDSHV� WKH� IRRG�HFRQRP\�

E\�GLFWDWLQJ�WKH�IRRG�SURGXFWV�DYDLODEOH�RQ�WKH�PDUNHW��WKH�YROXPH�DV�ZHOO�DV�WKH�SULFH�WKHUHRI�

�)$2�������)$2��������$V�DQ� LQFUHDVLQJ�QXPEHU�RI�7)&V� LQYHVW� LQ�GHYHORSLQJ�FRXQWULHV��

WKH\� KDYH�PRUH� SRZHU� WR� VKDSH� WKH� IRRG� UHWDLO� ODQGVFDSH� DQG�KHQFH� WKH\� KDYH� HPHUJHG� DV�

VLJQLILFDQW�SOD\HUV�LQ�WKH�VSUHDG�RI�QXWULWLRQ�WUDQVLWLRQ�LQ�WKH�JOREDO�6RXWK���

�

5D\QHU�et al�� ������� DUJXH� WKDW� WKH�:72�KDV� EHHQ� D� VLJQLILFDQW� JDPH� FKDQJHU� LQ� WKH� IRRG�

HFRQRP\�DQG�WKHUH�DUH�URXQGV�RI�WDON�KHOG�UHJXODUO\�WR�GLVFXVV�DQG�UHQHJRWLDWH�WUDGHV�RI�WHUP��

+RZHYHU�WRSLFV�VXFK�DV�QXWULWLRQ�DQG�GLHW�DUH�QRW�FRQVLGHUHG�VLJQLILFDQW�HQRXJK�WR�IHDWXUH�LQ�

WKRVH� QHJRWLDWLRQV� �5D\QHU� et al��� ������� 7KH\� IXUWKHU� DUJXH� WKDW� PDQ\� RI� WKH� SROLFLHV�

DIIHFWLQJ�WKH�IRRG�WUDGH�UHJLPH�DQG�VXEVHTXHQWO\�IRRG�FRQVXPSWLRQ�LPSDFWLQJ�VRFLHW\�DW�ODUJH�

DQG�VXE�SRSXODWLRQV�DW�YDU\LQJ�GHJUHHV��DUH�PDGH�DW�D�PDFUROHYHO��+RZHYHU��WKH�FRPSOH[LW\�

RI�WKH�PDWWHU�FRXSOHG�ZLWK�WKH�ODFN�RI�XQGHUVWDQGLQJ�RI�WKH�JHRSROLWLFDO�DQG�VRFLR�HFRQRPLF�

OLQNDJHV�KDYH�UHVXOWHG�LQ�XQSUHGLFWDEOH�DQG�LQDGYHUWHQW�FRQVHTXHQFHV��5D\QHU�et al�����������

�

8UEDQLVDWLRQ� KDV� EHHQ� D� FULWLFDO� IDFWRU� LQ� IXUWKHULQJ� WKH� QXWULWLRQ� WUDQVLWLRQ�� 3HRSOH� OLYLQJ�

XUEDQ�FHQWUHV�DUH�IDU�PRUH�GHSHQGHQW�RQ�SXUFKDVHG�IRRGV��(YDQV�et al���������DQG�WKHLU�GLHWV�

FRQVLVW�RI�D�ODUJHU�VKDUH�RI�IDWV��PHDW�DQG�DQLPDO�VRXUFHG�IRRGV��VXJDU�DQG�KLJKO\�SURFHVVHG�

IRRGV� WKDQ� WKHLU� UXUDO� FRXQWHUSDUWV� �'UHZQRZVNL� 	� 3RSNLQ�� ������� ,Q� DGGLWLRQ�� GXH� WR�

FRQYHQLHQFH� IRRGV�EHLQJ� UHDGLO\� DYDLODEOH� LQ�XUEDQ�FHQWUHV�� UHVLGHQWV�DUH� IDU�PRUH� OLNHO\� WR�

FRQVXPH�PHDOV�DZD\�IURP�KRPH��'UHZQRZVNL�	�3RSNLQ��������DQG�LQ�PRVW�LQVWDQFHV�WKHVH�

PHDOV�DUH�W\SLFDO�RI�:HVWHUQ�IRRGV��,Q�DGGLWLRQ��WKH�OLWHUDWXUH�VWDWHV�WKDW�DV�SHRSOH�OHDYH�UXUDO�

DUHDV�WR�VHWWOH�LQ�XUEDQ�FHQWUHV��WKH\�EHFRPH�PRUH�UHOLDQW�RQ�D�FDVK�EDVHG�IRRG�V\VWHP�DV�WKH\�

ORVH� WKH� WUDGLWLRQDO� IRRG� VXSSRUW� V\VWHP� �%D[WHU�� �������&RQVLGHULQJ� WKDW� KLJKO\� SURFHVVHG�



���

�

IRRGV� DUH�PDGH�PRUH� DFFHVVLEOH� DQG� DYDLODEOH� LQ� XUEDQ� DUHDV�� WKH� SRRUHU� VXE�SRSXODWLRQ� LV�

OLNHO\�WR�JUDYLWDWH�WRZDUGV�VXFK�IRRGV�GXH�WR�FRPSHWLWLYH�SULFHV�RIIHUHG���

�

3LHFLQJ�DOO�RI�WKH�DERYH�WRJHWKHU��D�JDS�KDV�EHHQ�LGHQWLILHG�LQ�WKH�OLWHUDWXUH�UHJDUGLQJ�VXEWOH�

IDFWRUV�LQIOXHQFLQJ�WKH�VSUHDG�RI�QXWULWLRQ�WUDQVLWLRQ��)RU�LQVWDQFH��FXUUHQWO\�WKHUH�LV�D�ODFN�RI�

XQGHUVWDQGLQJ�RQ� WKH� OLQN�EHWZHHQ� LQFRPH� DQG�GLHWDU\�SDWWHUQV�� )URP� WKH� FXUUHQW� OLWHUDWXUH�

DYDLODEOH�RQ�WKH�WRSLF��LW�LV�VWDWHG�WKDW�DQ�LQFUHDVH�LQ�LQFRPH�LV�FRUUHODWHG�ZLWK�DQ�LQFUHDVH�LQ�

WKH�FRQVXPSWLRQ�RI�IDWV��VXJDU�DQG�VZHHWHQHUV��'UHZQRZVNL�	�3RSNLQ��������3RSNLQ��������

����������E���7KLV�LV�SDUDOOHOHG�E\�D�GHFUHDVH�LQ�WKH�SURSRUWLRQ�RI�FRPSOH[�FDUERK\GUDWHV�LQ�

WKH�GLHW�WKXV�PLUURULQJ�WKH�GLVWDQFLQJ�IURP�WUDGLWLRQDO�GLHWV�DQG�WKH�DGRSWLRQ�RI�QHZ�GLHWDU\�

SDWWHUQV�� ,W� LV� WR� EH� SRLQWHG� RXW� WKDW� WKH� OLQNDJHV� EHWZHHQ� DQ� LQFUHDVH� LQ� LQFRPH� DQG�

FRUUHVSRQGLQJ�GLHWDU\�FKDQJH�DUH�QRW�FOHDUO\�DUWLFXODWHG���

�

7KHUH�LV�D�VFKRRO�RI�WKRXJKW�SXWWLQJ�IRUZDUG�WKH�LGHD�WKDW�IRRG�FRQVXPSWLRQ�LV�PRUH�WKDQ�MXVW�

D�IHHGLQJ�PHFKDQLVP�EXW�LV�UDWKHU�D�VRFLDO�SURFHVV�RI�IDU�JUHDWHU�VLJQLILFDQFH��-DPHV���������

7KLV� LQWDQJLEOH� IDFWRU� LV�NQRZQ�DV� µSRVLWLRQDO�FRQVXPSWLRQ¶�ZKLFK� LV�GHVFULEHG�E\�:RUVOH\�

�������DV�SRVLWLRQV�LQ�VRFLHW\�EHLQJ�GHILQHG�E\�WKH�W\SHV�RI�JRRGV�FRQVXPHG��([WHQGLQJ�WKLV�

LGHD�WR�WKH�QXWULWLRQ�WUDQVLWLRQ�GHEDWH��LW�FDQ�EH�DUJXHG�WKDW�WKH�FRQVXPSWLRQ�RI�:HVWHUQ�EDVHG�

IRRGV�IXUWKHUV�RQH¶V�SRVLWLRQ�LQ�VRFLHW\��7KLV�DYHQXH�VKRXOG�EH�IXUWKHU�H[SORUHG�LQ�UHODWLRQ�WR�

WKH�SURJUHVVLRQ�RI�WKH�QXWULWLRQ�WUDQVLWLRQ�LQ�WKH�GHYHORSLQJ�ZRUOG��$V�VRPH�RI�WKH�LQWDQJLEOH�

DQG�PRUH�VXEWOH�OLQNDJHV�DUH�EHWWHU�XQGHUVWRRG��D� WUXHU�UHIOHFWLRQ�RI�WKH�SURFHVV�RI�QXWULWLRQ�

WUDQVLWLRQ�ZLOO�EH�SURYLGHG��,W�LV�VXFK�D�FRPSOH[�SKHQRPHQRQ�ZKLFK�LV�D�FRPSRVLWH�RI�VRFLDO�

DQG�HFRQRPLF�IDFWRUV��7KHUHIRUH�LW�VKRXOG�EH�H[SORUHG�IURP�YDULRXV�DQJOHV�LQ�RUGHU�WR�IXOO\�

XQGHUVWDQG� LWV� FDXVHV� DQG� RXWZRUNLQJV�� 7KLV� GLVVHUWDWLRQ� DSSURDFKHV� WKH� WRSLF� RI� QXWULWLRQ�

WUDQVLWLRQ� IURP� D� GLIIHUHQW� DQJOH�� ZKLFK� LV� IURP� WKH� H[SHULHQFH� RI� SHRSOH� OLYLQJ� RXW� WKHVH�

GLHWDU\�FKDQJHV���

�

7KH� QXWULWLRQ� WUDQVLWLRQ� PRGHO� ZLGHO\� XVHG� LQ� WKH� OLWHUDWXUH� FDQ� EH� GHVFULEHG� DV� DQ�

RYHUVLPSOLILFDWLRQ� RI� WKH� SKHQRPHQRQ�� %DVHG� RQ� WKH� DUJXPHQWV� SXW� IRUZDUG� E\� +DZNHV�

��������WKH�QXWULWLRQ�WUDQVLWLRQ�LQIRUPDWLRQ�LV�ODUJHO\�IRFXVHG�RQ�WKH�GLHWDU\�FRQYHUJHQFH��i.e��

DQ�LQFUHDVLQJ�QXPEHU�RI�SHRSOH�UHO\LQJ�RQ�D�IHZ�VWDSOHV��+RZHYHU��LW�VKRXOG�EH�SRLQWHG�RXW�

WKDW�QXWULWLRQ�WUDQVLWLRQ�DOVR�EULQJV�GLYHUVLILFDWLRQ�LQ�WKH�GLHW�E\�LQWURGXFLQJ�D�ODUJH�YDULHW\�RI�

QHZ�SURGXFWV��+DZNHV���������0DGDQDW��%URZQ�DQG�+DZNV��������VWDWH�WKDW�WKH�WKHRUHWLFDO�



���

�

IUDPHZRUN� XVHG� WR� VXSSRUW� WKH� FRQFHSW� RI� QXWULWLRQ� WUDQVLWLRQ� LQIHUV� WKDW� SULRU� WR� WKH� UDSLG�

WUDQVLWLRQ� QRWHG� DFURVV� WKH� GHYHORSLQJ�ZRUOG�� IRRG� LQWDNH�ZDV� FRQWUROOHG� LQ� VXFK� WKDW� IRRG�

ZDV�FRQVXPHG�LQ�WKH�ULJKW�DPRXQWV�DQG�ZDV�EDVHG�RQ�WKH�DELOLW\�WR�VDWLVI\�KXQJHU��+RZHYHU��

WKLV�LV�D�IODZHG�SUHFRQFHSWLRQ�RI�WKH�FRQGLWLRQV�WKDW�H[LVWHG�SULRU�WR�WKH�GLHWDU\�WUDQVLWLRQ�DV�LW�

PXVW�EH�DFNQRZOHGJHG�WKDW�WKHUH�DUH�JURXSV�RI�SHRSOH�ZKR�SUDFWLFHG�JDYDJH�DQG�RWKHU�IRUPV�

RI�RYHUHDWLQJ��$OVR��LW�FDQQRW�EH�DVVXPHG�WKDW�HYHU\�LQGLYLGXDO�ZDV�DFFXVWRPHG�WR�D�KHDOWK\�

DQG� EDODQFHG� GLHW� SULRU� WR� WKH� UDSLG� QXWULWLRQ� WUDQVLWLRQ� RFFXUULQJ� DFURVV� WKH� GHYHORSLQJ�

QDWLRQV���

�

,Q� DGGLWLRQ�� /DQJ� DQG� 5D\QHU� ������� DUJXH� WKDW� WKH� OLWHUDWXUH� VXJJHVWV� WKDW� DQ� LQFUHDVH� LQ�

LQFRPH�LQHYLWDEO\�OHDGV�WR�GLHWDU\�FKDQJHV�EHLQJ�DGRSWHG��WKXV�GRZQSOD\LQJ�FXOWXUDO�IDFWRUV�

DQG� WKH� ZD\� VRFLHWLHV� UHVSRQG� WR� FKDQJHV�� 7KLV� DUJXPHQW� FDQ� EH� IXUWKHU� H[WHQGHG� DV� WKH�

OLWHUDWXUH� VXJJHVWV� WKDW� WKHUH� LV� DQ� LQHYLWDELOLW\� HPEHGGHG� LQ� WKH� ZD\� GHYHORSPHQW� LV�

RFFXUULQJ�LQ�GHYHORSLQJ�QDWLRQV��,Q�RWKHU�ZRUGV��WKH�SUHVHQFH�RI�IDFWRUV�VXFK�DV�WKH�ORZHULQJ�

RI�WUDGH�EDUULHUV��DQ�LQFUHDVH�LQ�)',��WKH�DGRSWLRQ�RI�WUDGH�OLEHUDOL]DWLRQ�SROLFLHV��LQFUHDVLQJ�

LQFRPHV��XUEDQLVDWLRQ�DQG�DQ�LQFUHDVLQJ�VKDUH�RI�ZRPHQ�LQ�WKH�ODERXU�IRUFH��ZLOO�LQHYLWDEO\�

OHDG�WR�WKH�VSUHDG�RI�QXWULWLRQ�WUDQVLWLRQ��6R�IDU�LW�KDV�EHHQ�SHUFHLYHG�WKDW�WKH�FRH[LVWHQFH�RI�

VRPH�RI�WKH�DIRUHPHQWLRQHG�ZLWKLQ�VRFLHW\�ZLOO�OHDG�WR�D�QXWULWLRQ�WUDQVLWLRQ��+RZHYHU��WKHUH�

LV�WKH�QHHG�WR�XQGHUVWDQG�WKH�QXDQFHV�LQ�WKH�ZD\�WKH�QXWULWLRQ�WUDQVLWLRQ�RFFXUV�DV�LW�LV�QRW�D�

XQLIRUP� SURFHVV�� $V� 'UHZQRZVNL� DQG� 3RSNLQ� ������� DUJXH�� GLIIHUHQW� LQGLYLGXDO� RU� VXE�

SRSXODWLRQ� JURXSV� H[SHULHQFH� WKH� WUDQVLWLRQ� LQ� GLIIHUHQW� ZD\V� DQG� WKH� WUDQVLWLRQ� LV� FRQWH[W�

VSHFLILF���

�

$V� SUHYLRXVO\� VWDWHG�� WUDGLWLRQDO� IRRG� V\VWHPV� KDYH� EHHQ� SHUIHFWHG� RYHU� QXPHURXV� GHFDGHV�

ZKLFK� LPSO\� WKDW� WKH\� KDYH� EHHQ� WUDQVLWLRQLQJ� RYHU� D� ORQJ�SHULRG�RI� WLPH��7KHUHIRUH�� IRRG�

V\VWHPV�VKRXOG�EH�YLHZHG�DV�G\QDPLF�DQG�HYROYLQJ�V\VWHPV�DV�RSSRVHG�WR�VWDWLF�DQG�OLQHDU�

SURJUHVVLRQ�DORQJ�WKH�QXWULWLRQ�WUDQVLWLRQ�VSHFWUXP��%DVHG�RQ�WKH�DERYH��LW�FDQ�EH�DUJXHG�WKDW�

WKHUH�LV�QR�VXFK�WUDGLWLRQDO�IRRG�V\VWHP�DV�LW�LV�DQ�HYROYLQJ�FRQFHSW�OLQNHG�WR�WLPH��+RZHYHU��

LQ�WKLV�GLVVHUWDWLRQ��WKH�WHUP�LV�XVHG�WR�UHIHU�ODUJHO\�WR�WHPSRUDO�LQGLFDWRUV�PDUNLQJ�WKH�HQG�RI�

D�FHUWDLQ�W\SH�RI�OLIHVW\OH�DQG�WKH�SURJUHVVLYH�PRYH�WRZDUGV�D�GLIIHUHQW�ZD\�RI�OLIH���

�

7KHUH� LV� DQ� H[WHQVLYH� OLWHUDWXUH� RQ� WKH� QXWULWLRQ� WUDQVLWLRQ�� WKH� FKDQJLQJ� GLHWV� DQG� WKH�

FRQVHTXHQFHV�RI�VXFK�FKDQJHV��0RVW�RI�WKRVH�VWXGLHV�KDYH�EHHQ�FDUULHG�RXW�DW�QDWLRQDO�OHYHOV�



���

�

WKXV�SURYLGLQJ�D�VQDSVKRW�RI�WKH�FRPPRQ�WUHQGV�QRWLFHG�DV�WKH�QXWULWLRQ�WUDQVLWLRQ�XQIROGHG��

+RZHYHU�� VXFK�VWXGLHV�DUH�EURDG�DQG� IDLO� WR�FDSWXUH� WKH�QXDQFHV�RI� VXFK�D�FKDQJH�ZLWKLQ�D�

FRXQWU\��$GGLWLRQDOO\��VWXGLHV�GRQH�VR�IDU�KDYH�IRFXVHG�RQ�GLIIHUHQW�DVSHFWV�RI�WKH�QXWULWLRQ�

WUDQVLWLRQ�EXW�WKHUH�LV�OLWWOH�UHVHDUFK�PDWHULDO�DYDLODEOH�RQ�WKH�GLIIHUHQW�ZD\V�LQ�ZKLFK�VXFK�D�

WUDQVLWLRQ�LV�H[SHULHQFHG�E\�SHRSOH��7KXV�WKLV�VWXG\�WULHV�WR�FDSWXUH�WKH�OLYHG�H[SHULHQFH�RI�D�

FKDQJLQJ� IRRG�V\VWHP�� ,W�ZLOO�EXLOG�XSRQ� WKH� OLWHUDWXUH�DYDLODEOH�RQ� WKH�VXEMHFW�RI�QXWULWLRQ�

WUDQVLWLRQ� EXW� ZLOO� IRFXV� RQ� DQ� DVSHFW� WKDW� KDV� QRW� EHHQ� FRYHUHG� WKXV� IDU�� 7KH� OLWHUDWXUH�

HQJDJLQJ� ZLWK� FXOWXUDO� DVSHFWV� RI� IRRG� GRHV� QRW� DGGUHVV� ORFDOLVHG� H[SHULHQFHV� WKXV� WKLV�

UHVHDUFK�SURMHFW�KHOSV�WR�DGGUHVV�D�JDS�LGHQWLILHG�LQ�WKH�OLWHUDWXUH��6XFK�OLWHUDWXUH�EXLOW�RQ�IRRG�

DQG� FXOWXUH� LV� VOLJKWO\� GLIIHUHQW� WR� WKLV� UHVHDUFK� SURMHFW� EXW� LW� LV� XVHG� WR� VKDSH� WKH�

PHWKRGRORJLFDO�DSSURDFK�DV�GHVFULEHG�LQ�WKH�IROORZLQJ�FKDSWHU��

�

�

�

� �
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7KLV�FKDSWHU�RXWOLQHV� WKH� WKHRUHWLFDO�XQGHUSLQQLQJV�RI� WKH�PHWKRGRORJLFDO�DSSURDFK�DGRSWHG�

LQ�WKLV�UHVHDUFK�SURFHVV��7KH�ILUVW�VHFWLRQ�GLVFXVVHV�WKH�LPSRUWDQFH�RI�FRQGXFWLQJ�D�TXDOLWDWLYH�

VWXG\�LQ�RUGHU�WR�DGGUHVV�WKH�DLP�ZKLFK�LV�WR�XQGHUWDNH�DQ�DQDO\VLV�RI�WKH�OLYHG�H[SHULHQFH�RI�

D�FKDQJLQJ�IRRG�V\VWHP�LQ�0DXULWLXV��7KH�VHFRQG�SDUW�RI�WKH�FKDSWHU�GHVFULEHV�WKH�TXDOLWDWLYH�

DSSURDFK� XVHG� IRU� WKLV� GLVVHUWDWLRQ�� 7KH� WKLUG� SDUW� RI� WKH� FKDSWHU� IRFXVHV� RQ� WKH�

FRQWH[WXDOLVDWLRQ� RI� WKH� WZR� VWXG\� VLWHV�� QDPHO\� 3RUW� /RXLV� DQG� %DPERXV�9LULHX[� DV� LW� LV�

GHHPHG� LPSRUWDQW� WR� SURYLGH� D� GHVFULSWLRQ� RI� WKH� VRFLDO� VHWWLQJ� LQ� ZKLFK� WKH� UHVHDUFK� LV�

FRQGXFWHG��7HUUH�%ODQFKH��'XUUKHLP�	�3DLQWHU���������$V�VXFK�� WKLV�VHFWLRQ�SURYLGHV�VRPH�

KLVWRULFDO�DQG�VRFLR�HFRQRPLF�LQIRUPDWLRQ�RQ�3RUW�/RXLV�DQG�%DPERXV�9LULHX[���

�

2QFH� WKH�FRQWH[W� LV�HVWDEOLVKHG�� LQ� WKH�WKLUG�VHFWLRQ� ,�SURYLGH�D� UHYLHZ�RI� WKH�GLIIHUHQW�GDWD�

FROOHFWLQJ�PHWKRGV� HPSOR\HG� GXULQJ� WKH� ILHOG� VWXG\� LQ�0DXULWLXV�� 7KH� VDPH�PHWKRGV�ZHUH�

DSSOLHG� LQ� ERWK� VLWHV� DQG� WKHVH� LQFOXGH� REVHUYDWLRQ�� LQ�GHSWK� LQWHUYLHZLQJ� DQG� QDUUDWLYH�

FROOHFWLRQ� LQ� WKH� IRUP� RI� IRRG� QDUUDWLYHV�� 7KH� QH[W� VHFWLRQ� RI� WKLV� FKDSWHU� GHDOV� ZLWK� P\�

SRVLWLRQDOLW\� DV� DQ� H[WHUQDO� UHVHDUFKHU� DQG� \HW� D� FXOWXUDO� LQVLGHU�� GRFXPHQWLQJ� VRPH�RI� WKH�

FKDOOHQJHV�IDFHG�GXULQJ�WKH�ILHOGZRUN�DQG�WKH�OLPLWDWLRQV�RI�WKH�VWXG\���

�

7KH� SXUSRVH� RI� WKH� UHVHDUFK� VWXG\� LV� WR� XQGHUWDNH� DQ� DQDO\VLV� RI� WKH� OLYHG� H[SHULHQFH� RI� D�

FKDQJLQJ�IRRG�V\VWHP�LQ�0DXULWLXV��7KH�REMHFWLYHV�VHW�WR�PHHW�WKH�DLP�DUH�WR�LQYHVWLJDWH�WKH�

IRRG�SXUFKDVLQJ�DQG�FRQVXPSWLRQ�SDWWHUQV�DQG�DQDO\]LQJ�WKH�GLHWDU\�FKRLFHV�DV�ZHOO�DV�IRRG�

VRXUFHV��7KH�LQWHQWLRQ�EHKLQG�FKRRVLQJ�DQ�XUEDQ�DQG�UXUDO�VLWH� LV� WR�FRPSDUH�WKH�XUEDQ�DQG�

UXUDO�IRRG�FRQVXPSWLRQ�SDWWHUQ�DQG�IRRG�JHRJUDSKLHV��$GGLWLRQDOO\��LQ�RUGHU�WR�XQGHUVWDQG�WKH�

FKDQJLQJ� IRRG� V\VWHP� DQG� REWDLQ� D� PRUH� KROLVWLF� YLHZ� RI� WKH� QXWULWLRQ� WUDQVLWLRQ�� IRRG�

QDUUDWLYHV� ZHUH� FROOHFWHG� IURP� UHVHDUFK� SDUWLFLSDQWV� DV� WKH\� SRUWUD\� WKH� VLPLODULWLHV� DQG�

FRQWUDVWV�LQ�IRRG�KDELWV�RYHU�WKH�\HDUV���

�



���

�
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(;3(5,(1&(�2)�$�&+$1*,1*�)22'�6<67(0��

0RVW� RI� WKH� UHVHDUFK� VWXGLHV� FDUULHG� RXW� VR� IDU� KDYH� IRFXVHG� RQ� FRXQWU\� RU� UHJLRQDO� OHYHOV�

XVLQJ� ODUJH� VFDOH� TXDQWLWDWLYH� DSSURDFKHV�� 7KHVH� KDYH� FRQWULEXWHG� WRZDUGV� IXUWKHULQJ� WKH�

XQGHUVWDQGLQJ� RI� WKH� VSUHDG� RI� WKH� QXWULWLRQ� WUDQVLWLRQ� DFURVV� WKH� JOREH�� KRZHYHU� WKHUH� DUH�

OLPLWDWLRQV� WR� EHLQJ� VROHO\� GHSHQGHQW� RQ� D� RQH�GLPHQVLRQDO� DSSURDFK��+HQFH�� WR� RYHUFRPH�

WKHVH� OLPLWDWLRQV� DQG� XQGHUVWDQG� WKH� OLYHG� H[SHULHQFH� RI� D� FKDQJLQJ� IRRG� V\VWHP�� D� PRUH�

PL[HG�DSSURDFK� LV� XVHG� LQ� WKLV� UHVHDUFK�SURMHFW��7KH�DSSURDFK� LV� SUHGRPLQDQWO\�TXDOLWDWLYH�

ZLWK� VRPH� TXDQWLWDWLYH� GDWD� VXFK� DV� SRSXODWLRQ� VWDWLVWLFV�� VRFLR�HFRQRPLF� GDWD� DQG� WUDGH�

ILJXUHV�FROOHFWHG�WR�HVWDEOLVK�WKH�FRQWH[W�DQG�VXSSRUW�WKH�TXDOLWDWLYH�DUJXPHQW���

�

7KH� UDWLRQDOH� IRU� DGRSWLQJ� D� TXDOLWDWLYH� DSSURDFK� LV� ³WR� GHVFULEH� DQG� LQWHUSUHW� SHRSOH¶V�

IHHOLQJV�DQG�H[SHULHQFHV�LQ�KXPDQ�WHUPV�UDWKHU�WKDQ�WKURXJK�TXDQWLILFDWLRQ�DQG�PHDVXUHPHQW�

�7HUUH� %ODQFKH�� 'XUUKHLP� 	� 3DLQWHU�� ������ �����´� 6RFLDO� VFLHQWLVWV� DUJXH� WKDW� TXDOLWDWLYH�

UHVHDUFK�DOORZV� IRU� LQYHVWLJDWLQJ�EH\RQG� WKH� WDQJLEOH� DQG� WKH�YLVLEOH� VRFLDO�SKHQRPHQRQ� LQ�

RUGHU�WR�XQGHUVWDQG�KRZ�RQH�PDNHV�PHDQLQJ�DQG�QHJRWLDWHV�RQH¶V�RZQ�ZRUOG��+HQQLQJ��YDQ�

5HQVEXUJ� 	� 6PLW�� ������� 7KH� SXUSRVH� RI� WKLV� VWXG\� EHLQJ� WR� DQDO\VH� SHRSOH¶V� OLYHG�

H[SHULHQFH�RI�D�FKDQJLQJ�IRRG�V\VWHP�LQ�0DXULWLXV�WKHUHIRUH�FDOOV�IRU�D�TXDOLWDWLYH�DSSURDFK�

DV�WKH�ZD\�SHRSOH�QHJRWLDWH�WKH�IRRG�V\VWHP�LV�LQYHVWLJDWHG���

�

$V�,�QDYLJDWH�UHVSRQGHQWV¶�SHUVRQDO�DQG�VRFLDO�UHDOLWLHV��,�GHDO�ZLWK�WKHLU�WDFLW�WKHRULHV�EHKLQG�

HYHU\GD\�IRRG�SUDFWLFHV��HPRWLRQV��DQG�VWRULHV��6FKUDW]�DQG�:DONHU��������DUJXH�WKDW�WKHUH�LV�

D�FKDVP�EHWZHHQ�WKH�UHDO�QDWXUH�RI�WKHRU\�DQG�WKH�XQGHUVWDQGLQJ�RI�WKHRU\�DQG�LW�LV�EHOLHYHG�

WR� EH� DQ� DEVWUDFW� IRUP� RI� NQRZOHGJH� RQO\� HQJDJHG� E\� WKH� DFDGHPLF� UHDOP�� +RZHYHU�� WKH�

DXWKRUV� SRLQW� RXW� WKDW� EHKLQG� HYHU\GD\� SUDFWLFDOLWLHV� OLHV� D� FHUWDLQ� WKRXJKW� SDWWHUQ� DQG�

UDWLRQDOH�� FRQVFLRXV� RI� LW� RU� QRW��ZH� DOO� KROG� D� YDVW� DPRXQW� RI� WKHRULHV� JXLGLQJ� XV� WKURXJK�

PXQGDQH�DFWLYLWLHV��$V�VXFK��WKHVH�WKHRULHV�DUH�WHUPHG�DV�µWDFLW�WKHRULHV¶�EHFDXVH�WKH\�KDYHQ¶W�

EHHQ�IRUPXODWHG�DV�IRUPDO�VWDWHPHQWV�DQG�H[SODLQHG�H[SOLFLWO\��

�

+HQQLQJ�� YDQ� 5HQVEXUJ� DQG� 6PLW� ������� VWDWH� WKDW� D� TXDOLWDWLYH� DSSURDFK� LV� XVHG� WR�

XQGHUVWDQG� EH\RQG� WKH� IDFWXDO� DQG� WDQJLEOH� VRFLDO� SKHQRPHQD�� +RZHYHU� WR� JUDVS� DQ�

XQGHUVWDQGLQJ�RI�WKH�UHDVRQLQJ�DQG�WKURXJK�SURFHVV�EHKLQG�WKH�QXWULWLRQ�WUDQVLWLRQ�RFFXUULQJ�

LQ�0DXULWLXV��WKH�GLHWDU\�FKDQJHV�DUH�SUHVHQWHG��7KH�QXWULWLRQ�WUDQVLWLRQ�FRPSULVHV�VLJQLILFDQW�



���

�

FKDQJHV�LQ�WKH�IRRG�FRQVXPSWLRQ�SDWWHUQV�ZKHUHE\�WUDGLWLRQDO�GLHWV�EDVHG�RQ�ZLGHO\�DYDLODEOH�

IUHVK� SURGXFH� DUH� EHLQJ� LQFUHDVLQJO\� UHSODFHG� E\� :HVWHUQLVHG� GLVKHV�� 6XFK� GLHWV� DUH�

FKDUDFWHULVHG�E\�DQ� LQFUHDVH� LQ� WKH�FRQVXPSWLRQ�RI�PHDW��SURFHVVHG� IRRGV�DQG�FRQYHQLHQFH�

IRRGV��7KH�XQVHHQ�UHIHUV�WR�WKH�GLIIHUHQW�IRUFHV�GULYLQJ�WKH�FKDQJLQJ�IRRG�V\VWHP�SDUDOOHOHG�

E\�WKH�QXWULWLRQ�WUDQVLWLRQ�DQG�WKHUHIRUH�SDUWLFLSDQWV�ZHUH�DVNHG�WR�H[SODLQ�ZK\�WKH�V\VWHP�LV�

FKDQJLQJ��KRZ�WKH\�DGDSW�WR�WKH�QHZ�IRRG�V\VWHP�DQG�KRZ�WKH\�OLYH�LW�RXW�RQ�D�GDLO\�EDVLV��

7KH�IRFXV�RI�WKH�GLVVHUWDWLRQ�LV�RQ�WKH�ZD\�LQ�ZKLFK�SHRSOH�OLYH�RXW��SHUFHLYH�DQG�DGDSW�WR�D�

UDSLGO\�FKDQJLQJ�IRRG�V\VWHP�UDWKHU�WKDQ�IRFXVLQJ�RQ�WKH�V\VWHP�LWVHOI��1HYHUWKHOHVV��LQ�RUGHU�

WR�SURYLGH�FRQWH[W��WKH�WUDGLWLRQDO�DQG�FKDQJLQJ�IRRG�V\VWHPV�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�

FKDSWHUV���

�

$�TXDOLWDWLYH�DSSURDFK�DOORZV�IRU�DQ�µRSHQ�HQGHG��LQGXFWLYH�H[SORUDWLRQ¶�ZKLFK�LV�DW�WKH�KHDUW�

RI�VXFK�UHVHDUFK��7HUUH��%ODQFKH��'XUUKHLP�	�3DLQWHU���������7KLV�UHVHDUFK�VWXG\�DGRSWHG�D�

GHGXFWLYH� DSSURDFK� XVLQJ� TXDOLWDWLYH� LQIRUPDWLRQ�� WR� DSSO\� WKH� DUJXPHQWV� RI� WKH� QXWULWLRQ�

WUDQVLWLRQ� WKHRU\� WR� WKH� OLYHG� H[SHULHQFHV� LQ�0DXULWLXV�� $OWKRXJK� D� GHGXFWLYH� DSSURDFK� LV�

XVHG�� LW�VWLOO�PDNHV�SURYLVLRQ�IRU�DQ�HYROXWLRQDU\�SURFHVV�DOORZLQJ�IRU�WKH�GLVFRYHU\�RI�QHZ�

GDWD� H[SODLQLQJ� VRFLDO� SKHQRPHQD�� $PEHUW� et al�� ����������� DGYRFDWH� WKDW� TXDOLWDWLYH�

UHVHDUFK�PDNHV�URRP�IRU�WKH�³HPHUJHQFH�RI�WKH�XQH[SHFWHG´�EHFDXVH�RI�LWV�YHU\�RZQ�QDWXUH�

DQG�WKH�QDWXUH�RI�WKH�GDWD�JHQHUDWHG�ZKLOH�TXDQWLWDWLYH�PHWKRGV�ZRXOG�UHVWULFW�WKH�HPHUJHQFH�

RI�QHZ�GDWD���

�

����� ,1752'8&,1*�7+(�678'<�6,7(6�

7KLV�GLVVHUWDWLRQ� IRFXVHV�RQ� WKH� OLYHG�H[SHULHQFH�RI� D� FKDQJLQJ� IRRG� V\VWHP� LQ� D� UXUDO� DQG�

XUEDQ�VLWH�LQ�0DXULWLXV��2QH�RI�WKH�DVVXPSWLRQV�LV�WKDW�QXWULWLRQ�WUDQVLWLRQ�VSUHDGV�DW�GLIIHUHQW�

UDWHV� LQ� GLIIHUHQW� VHWWLQJV� GXH� WR� GLIIHUHQW� VRFLR�HFRQRPLF� FOLPDWHV�� 7KHUHIRUH� WZR� VLWHV�� D�

UXUDO�DQG�DQ�XUEDQ�ORFDWLRQ��ZHUH�FKRVHQ�EHFDXVH�WKH\�RIIHU�YDU\LQJ�GHJUHHV�RI�WKH�H[LVWLQJ�

HFRQRPLF�DQG�VRFLDO�IDFWRUV��&KRRVLQJ�WZR�VLWHV�VLWXDWHG�LQ�GLIIHUHQW�VRFLR�HFRQRPLF�VHWWLQJV�

DOORZV�IRU�WKH�FRPSDULVRQ�RI�WKH�OLYHG�H[SHULHQFH�RI�D�FKDQJLQJ�IRRG�V\VWHP�LQ�DQ�XUEDQ�DQG�

UXUDO� FRQWH[W� LQ� 0DXULWLXV�� 7KLV� FRQWULEXWHV� WRZDUGV� EULGJLQJ� WKH� JDS� LGHQWLILHG� LQ� WKH�

OLWHUDWXUH� ZKHUHE\� UHVHDUFK� SURMHFWV� KDYH� ODUJHO\� IRFXVHG� RQ� QDWLRQDO� WUHQGV� WKXV� QHJDWLQJ�

LQWUD�FRXQWU\� GLIIHUHQFHV� LQ� WKH� VSUHDG� RI� WKH� WUDQVLWLRQ�� 7KHUHIRUH� WKH� VLWHV� VHOHFWHG� DUH�

7UDQTXHEDU��D�VXEXUE�RI�3RUW�/RXLV�DQG�%DPERXV�9LULHX[��D�YLOODJH�VLWXDWHG�RQ� WKH�HDVWHUQ�



���

�

VKRUH�RI�WKH�LVODQG��)LJXUH�����EHORZ�VKRZV�WKH�ORFDWLRQ�RI�WKH�WZR�VWXG\�VLWHV�ZLWK�UHVSHFW�WR�

RWKHU�HFRQRPLF�FHQWUHV�RQ�WKH�LVODQG��7KH�SULPDU\�URDG�QHWZRUN�LV�VKRZQ�LV�\HOORZ���

�

�

)LJXUH������0DS�RI�0DXULWLXV�VKRZLQJ�VWXG\�VLWHV�

�

������� 7UDQTXHEDU��3RUW�/RXLV�

$V�FDSLWDO�FLW\��3RUW�/RXLV�LV�WKH�HFRQRPLF�FHQWUH�RI�WKH�FRXQWU\�DQG�LW�LV�DOVR�D�PDMRU�WRXULVW�

KXE��$V�VXFK�� LW�KDV�H[SHULHQFHG� WKH�HDUOLHVW� IRUPDOLVDWLRQ�RI� WKH�IRRG�V\VWHP�FRXSOHG�ZLWK�

UDSLG�XUEDQLVDWLRQ�LQ�WKH�ODVW�WZR�GHFDGHV��3RUW�/RXLV�KDV�H[SHULHQFHG�D�SRSXODWLRQ�LQFUHDVH�

IURP� �������� WR� �������� UHSUHVHQWLQJ� D� ���� JURZWK� IURP� ����� WR� ����� �&62�� ������� ,Q�

DGGLWLRQ��WKH�ORFDO�HFRQRP\�RIIHUV�D�GLYHUVLW\�RI�HFRQRPLF�RSHUDWRUV�UDQJLQJ�IURP�WKH�IRUPDO�

3RUW�/RXLV�

%DPERXV�9LULHX[�



���

�

VHFWRU� WR� WKH� LQIRUPDO� RQH� �81� +DELWDW�� ������� $OVR�� 3RUW� /RXLV� EHLQJ� D� SRSXODU� WRXULVW�

GHVWLQDWLRQ� H[SHULHQFHV�:HVWHUQ� LQIOXHQFHV� WR� D� ODUJHU� H[WHQW� WKDQ� DQ\� RI� WKH� RWKHU� XUEDQ�

FHQWUHV�LQ�WKH�FRXQWU\���

�

3RUW� /RXLV� LV� WKH� DGPLQLVWUDWLYH�� FRPPHUFLDO� DQG� OHJDO� FHQWUH�� KRXVLQJ� WKH� GHSDUWPHQWDO�

KHDGTXDUWHUV��SDUOLDPHQW��KDUERXU��EXON�VXJDU�WHUPLQDO�DQG�FRXUW�KRXVH�DPRQJVW�PDQ\�RWKHUV��

3RUW�/RXLV�KRXVHV�µED]DDU�FHQWUDO��¶�ZKLFK�LV�WKH�RQH�RI�WKH�ODUJHVW�ZHW�PDUNHWV�LQ�WKH�FRXQWU\�

RSHUDWLQJ� RQ� D� GDLO\� EDVLV�� $� ZHW� PDUNHW� VSHFLDOLVHV� LQ� IUHVK� SURGXFH� UHWDLO� FRPSULVLQJ�

YHJHWDEOHV��IUXLWV��PHDW�DQG�ILVK�DQG�LW�GLIIHUV�IURP�D�GU\�PDUNHW�ZKLFK�SUHGRPLQDQWO\�IRFXVHV�

RQ� WKH� VDOH� RI� QRQ�SHULVKDEOH� JRRGV�� $� VHFWLRQ� RI� WKH� ZHW� PDUNHW� LV� WDUJHWHG� DW� WRXULVWV��

RIIHULQJ� SURGXFWV� VXFK� DV� PHPRUDELOLD�� ORFDOO\� PDGH� LWHPV� VXFK� DV� WHD�� EDJV�� WUDGLWLRQDO�

FORWKHV�DQG�MHZHOOHU\���

�

7KH�LQIRUPDO�VHFWRU�LV�D�VLJQLILFDQW�SDUW�RI�WKH�ORFDO�HFRQRP\�ZLWK�RQH�RI�WKH�KLJKHVW�QXPEHU�

RI� VWUHHW� YHQGRUV� LQ� WKH� FRXQWU\� ZLWK�PDQ\� RI� WKHP� HQJDJLQJ� LQ� WKH� IRRG� UHWDLO� VHFWRU�� ,Q�

UHFHQW� \HDUV�� WKH� FRQWULEXWLRQ� RI� WKH� LQIRUPDO� VHFWRU� WR� WKH� ORFDO� HFRQRP\� KDV� EHHQ�

DFNQRZOHGJHG�DV�WKLV�SDUWLFXODU�VHFWRU�HPSOR\V�DERXW������SHRSOH�LQ�WKH�3RUW�/RXLV�GLVWULFW�

DORQH� �%XJORZ�� ������� $OVR�� 3RUW� /RXLV� RIIHUV� D� GLYHUVH�� G\QDPLF� DQG� DEXQGDQW� IRRG�

HQYLURQPHQW��7KH�W\SHV�RI�IRRG�DYDLODEOH�ZLWKLQ�WKH�FRQILQHV�RI�3RUW�/RXLV�UDQJH�IURP�VWUHHW�

IRRG�� IDVW� IRRG�� WR� JRXUPHW� IRRG�� $GGLWLRQDOO\�� WKHUH� DUH� QXPHURXV� VXSHUHWWHV��� DQG� ORFDO�

VXSHUPDUNHWV�VHUYLQJ�WKH�SHRSOH�LQ� WKH�FLW\��)URP�D�IRRG�JHRJUDSK\�OHQV�� WKH�FLW\�RIIHUV�DQ�

LQWHUHVWLQJ� ODQGVFDSH�ZLWK� D�PL[� RI� WKH� ROG� DQG� WKH� QHZ� IRRG� V\VWHPV� DQG� WKH� IRUPDO� DQG�

LQIRUPDO�IRRG�PDUNHWV���

�

7KH� UHVLGHQW� SRSXODWLRQ� RI� 3RUW� /RXLV� LV� ���� ���� ZLWK� D� GDLO\� WUDQVLW� SRSXODWLRQ� RI�

DSSUR[LPDWHO\� ��� ���� �0LQLVWU\� RI� )LQDQFH� DQG� (FRQRPLF� 'HYHORSPHQW�� ������� ,W� LV� D�

GHQVHO\�SRSXODWHG�DUHD�ZLWK�D�SRSXODWLRQ�GHQVLW\�RI�������SHU�NP���WRWDOOLQJ�DERXW�����RI�WKH�

0DXULWLDQ� SRSXODWLRQ� VSUHDG� RYHU� ��� RI� WKH� ODQG� GLVWULEXWLRQ� �0LQLVWU\� RI� )LQDQFH� DQG�

(FRQRPLF�'HYHORSPHQW��������� ,W� LV�DQ�ROG�FLW\��HVWDEOLVKHG�DV�WKH�FHQWUH�RI�ORFDO�HFRQRP\�

E\� WKH�)UHQFK�FRORQLVHUV� �&DULOOHW�	�3UHVVHU���������0RVW�RI� WKH�HFRQRPLF�DQG�FRPPHUFLDO�

DFWLYLWLHV�DUH�FRQFHQWUDWHG�LQ�WKH�FLW\�FHQWUH�ZKLOH�WKH�UHVLGHQWLDO�DUHDV�DUH�RQ�WKH�RXWVNLUWV�RI�

WKH�FLW\���
�������������������������������������������������
���:HW�PDUNHW���
���0LQL�VXSHUPDUNHWV�
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�

%HLQJ� WKH� FDSLWDO� FLW\�� 3RUW� /RXLV� LV� KLJKO\� GHYHORSHG� ZLWK� D� 5HODWLYH� 'HYHORSPHQW�

,QGH[�5',����RI��������ZKLFK�LV�DERYH�WKH�QDWLRQDO�OHYHO�HVWLPDWHG�DW���������WKXV�UHIOHFWLQJ�

D� KLJK� VWDQGDUG� RI� OLYLQJ� �0LQLVWU\� RI� )LQDQFH� DQG� (FRQRPLF� 'HYHORSPHQW�� ������� (YHQ�

WKRXJK�3RUW�/RXLV�KDV�D�W\SLFDOO\�KLJK�VWDQGDUG�RI�OLYLQJ��WKHUH�DUH�SRFNHWV�RI�SRYHUW\�LQ�WKH�

FLW\��81�+DELWDW���������,QIRUPDO�GZHOOLQJV��i.e��VTXDWWHU�FDPSV�FDQ�EH�IRXQG�LQ�FHUWDLQ�DUHDV�

LQ� 3RUW� /RXLV�� HVSHFLDOO\� RQ�PRXQWDLQ� VORSHV�ZKHUHE\� SHRSOH� OLYH� LQ� SUHFDULRXV� FRQGLWLRQV�

ODFNLQJ�EDVLF�VHUYLFHV��81�+DELWDW���������'XULQJ�WKH�SHULRG�������������3RUW�/RXLV�ZDV�WKH�

XUEDQ� FHQWUH�ZLWK� WKH� KLJKHVW� SRYHUW\� UDWH�� UDQJLQJ� EHWZHHQ� ��� DQG� ����ZKLOVW� WKH� RWKHU�

XUEDQ�FHQWUHV� H[SHULHQFHG�SRYHUW\� UDWHV� UDQJLQJ� EHWZHHQ����DQG���� �0LQLVWU\�RI�)LQDQFH�

DQG�(FRQRPLF�'HYHORSPHQW����������

�

,Q� WKH� SURFHVV� RI� FKRRVLQJ� D� VLWH�ZLWKLQ�3RUW� /RXLV�� VHYHUDO� VHOHFWLYH� FULWHULD�ZHUH� XVHG� DV�

GHVFULEHG�LQ�WKH�IROORZLQJ�SDUDJUDSKV��,W�ZDV�GHHPHG�HVVHQWLDO�WR�VHOHFW�D�VLWH�ZLWKLQ�ZDONLQJ�

GLVWDQFH�IURP�WKH�FLW\�FHQWUH� LQ�RUGHU� WR�HQVXUH� WKDW� WKH�G\QDPLF�IRRG�ODQGVFDSH�ZLWKLQ� WKH�

FHQWUDO�SDUWV�RI�WKH�FLW\�LV�UHDGLO\�DFFHVVLEOH�WR�WKH�VDPSOH�JURXS��%HLQJ�LQ�FORVH�SUR[LPLW\�WR�

D�GLYHUVH� IRRG�JHRJUDSK\�� LW�ZDV�DVVXPHG� WKDW� WKH� VDPSOH�JURXS�HQJDJHV� LQ� WKH� IRRG� UHWDLO�

VHFWRU� UHJXODUO\� WKXV� FRQWULEXWLQJ� WRZDUGV� IXUWKHULQJ� WKH� XQGHUVWDQGLQJ� LQ� ZKLFK� SHRSOH�

QDYLJDWH�WKH�IRRG�V\VWHP�ZLWKLQ�WKH�JLYHQ�FRQWH[W���

�

7KHUHIRUH��7UDQTXHEDU��D�VXEXUE�ORFDWHG�RQ�WKH�IRRWKLOOV�RI�6LJQDO�0RXQWDLQ�ZDV�VHOHFWHG��VHH�

)LJXUH������� ,W� LV�ZLWKLQ�ZDONLQJ�GLVWDQFH� IURP� WKH�&HQWUDO�%XVLQHVV�'LVWULFW� �&%'��DQG� LWV�

SRVLWLRQ�LQ�UHODWLRQ�WR�WKH�FLW\�FHQWUH�LV�VKRZQ�LQ�)LJXUH������%HLQJ�D�VXEXUE�RI�3RUW�/RXLV��LW�

LV� FODVVLILHG� DV�ZKROO\� XUEDQ� �0LQLVWU\� RI�)LQDQFH� DQG�(FRQRPLF�'HYHORSPHQW�� ������ DQG�

WKXV� VHUYHV� DV� WKH� EDVHOLQH� IRU� FRQGXFWLQJ� DQ� XUEDQ� UXUDO� FRPSDULVRQ� RI� SUHYDLOLQJ� IRRG�

V\VWHPV��*LEVRQ�DQG�%URZQ��������DQG�0DUVKDOO�DQG�5RVVPDQ��������DUJXH�WKDW�WKH�FKRLFH�

RI�D�VLWH�VWXG\�LV�PDGH�WR�ILW�WKH�LQWHUHVW�RI�WKH�UHVHDUFKHU�DQG�DGHTXDWHO\�DQVZHUV�WKH�UHVHDUFK�

TXHVWLRQV���

�

�������������������������������������������������
���7KH�5HODWLYH�'HYHORSPHQW�,QGH[�LV�D�WRRO�XVHG�E\�WKH�*RYHUQPHQW�WR�LGHQWLI\�DUHDV�RI�SULRULW\�ZLWKLQ�
WKH�FRXQWU\��7KH�LQGH[�LV�EDVHG�RQ����YDULDEOHV�HQFRPSDVVLQJ�KRXVLQJ�DQG�OLYLQJ�FRQGLWLRQV��OLWHUDF\�DQG�
HGXFDWLRQ� DV� ZHOO� DV� HPSOR\PHQW��� ,W� UDQJHV� EHWZHHQ� �� �ORZHVW� UHODWLYH� GHYHORSPHQW�� DQG� �� �KLJKHVW�
UHODWLYH�GHYHORSPHQW���



���

�

)XUWKHUPRUH��7UDQTXHEDU�ZDV�FKRVHQ�EHFDXVH�,�KDG�DQ�HQWU\�SRLQW�LQWR�WKH�VWXG\�VLWH�WKURXJK�

P\�UHVHDUFK�DVVLVWDQW��$VKOH\��+H�KDV�DQ�H[WHQVLYH�NQRZOHGJH�RI�WKH�DUHD�DV�KH�KDV�EHHQ�D�

ORFDO� UHVLGHQW� IRU�D�FRXSOH�RI�\HDUV�GXULQJ�KLV�FKLOGKRRG��+LV� IDPLOLDULW\� VHUYHG�DV�DQ�HQWU\�

SRLQW�ZLWK�WKH�NLQG�RI�TXDOLWDWLYH�GDWD�FROOHFWLRQ�PHWKRGV�XVHG�LQ�WKLV�GLVVHUWDWLRQ���

�

�

)LJXUH������6WXG\�VLWH�LQ�3RUW�/RXLV�

�

)LJXUH������6WXG\�VLWH�LQ�UHODWLRQ�WR�FLW\�FHQWUH�

6WXG\�6LWH�

&LW\�&HQWUH�



���

�

������� %DPERXV�9LULHX[�

7KH� OLWHUDWXUH� VXJJHVWV� WKDW�XUEDQLVDWLRQ� LV� D� VLJQLILFDQW�FRQWULEXWLQJ� IDFWRU� WR� WKH�VSUHDG�RI�

WKH� QXWULWLRQ� WUDQVLWLRQ�� KHQFH� LQ� IRUPXODWLQJ� WKH� UHVHDUFK� TXHVWLRQV�� LW� ZDV� DVVXPHG� WKDW�

QXWULWLRQ� WUDQVLWLRQ�VSUHDGV�DW�GLIIHUHQW� UDWHV� LQ� UXUDO�DQG�XUEDQ�FHQWUHV��+HQFH�D�VLWH� WKDW� LV�

W\SLFDO� RI� WKH� UXUDO� VLGH� RI� 0DXULWLXV� ZDV� VHOHFWHG� LQ� RUGHU� WR� FRQGXFW� D� UXUDO� XUEDQ�

FRPSDULVRQ� RI� WKH� OLYHG� H[SHULHQFHV� RI� WKH� FKDQJHV� LQ� WKH� 0DXULWLDQ� IRRG� V\VWHP�� 7KH�

FKDUDFWHULVWLFV� RI� WKH� UXUDO� VWXG\� VLWH� VRXJKW� ZHUH� ILUVWO\� D� FRPPXQLW\� WKDW� KDV� UHWDLQHG� D�

WUDGLWLRQDO� OLIHVW\OH� UHIOHFWLQJ� WR� D� FHUWDLQ� GHJUHH� VRPH� RI� WKH� UHDOLWLHV� RI� WKH� WUDGLWLRQDO�

0DXULWLDQ� VRFLHW\�� 7KH� VHFRQG� FULWHULRQ� ZDV� DQ� LVRODWHG� DQG� \HW� DFFHVVLEOH� VLWH�� 7KH�

DVVXPSWLRQ� XQGHUO\LQJ� WKLV� FKRLFH� LV� WKDW� LVRODWHG� DUHDV� DUH� OHVV� OLNHO\� WR� H[KLELW�:HVWHUQ�

LQIOXHQFHV�LQ�OLIHVW\OH�DV�ZHOO�DV�GLHWDU\�SDWWHUQV��$IWHU�FRQVLGHULQJ�VRPH�SRWHQWLDO�VLWHV�DORQJ�

WKH�(DVWHUQ� VKRUH��%DPERXV�9LULHX[�ZDV� FKRVHQ�DV� WKH� VWXG\� VLWH� IRU� WKH� DERYH�PHQWLRQHG�

FKDUDFWHULVWLFV���

�

%DPERXV�9LULHX[�LV�D�VPDOO�YLOODJH�RQ�WKH�VRXWK�HDVWHUQ�SDUW�RI�WKH�LVODQG�ZLWK�D�SRSXODWLRQ�

RI� DSSUR[LPDWHO\� ����� �VHH� )LJXUH� ������ ,W� KDV� D� SRSXODWLRQ� GHQVLW\� RI� ������ SHU� NP��

�0LQLVWU\� RI� )LQDQFH� DQG� (FRQRPLF� 'HYHORSPHQW�� ������� %DVHG� RQ� WKH� 5',���� %DPERXV�

9LULHX[� LV� WKH� ILIWK� OHDVW� GHYHORSHG� DUHD� LQ� 0DXULWLXV�� VFRULQJ� ������� ZKLOH� WKH� QDWLRQDO�

DYHUDJH�LV���������0LQLVWU\�RI�)LQDQFH�DQG�(FRQRPLF�'HYHORSPHQW���������7KLV�LPSOLHV�WKDW�

%DPERXV�9LULHX[�KDV�H[SHULHQFHG�GHYHORSPHQW�ORZHU�WKDQ�WKDW�REVHUYHG�DW�D�QDWLRQDO�OHYHO�

ZLWK�IHZHU�LQIUDVWUXFWXUH�DQG�VHUYLFHV�SXW�LQ�SODFH�LQ�WKLV�SDUWLFXODU�YLOODJH�WKDQ�LQ�WKH�UHVW�RI�

WKH�LVODQG���

�

)URP�WKH�SHULRG������WR�������GDWD�SHUWDLQLQJ�WR�SRYHUW\�ZDV�FROOHFWHG�LQ�RUGHU�WR�SURGXFH�

SRYHUW\�PDSV�DQG�LQ�ERWK�LQVWDQFHV��%DPERXV�9LULHX[�ZDV�UDQNHG�DV�WKH�SRRUHVW�DUHD�ZLWKLQ�

WKH�����DGPLQLVWUDWLYH�UHJLRQV�LQ�WKH�FRXQWU\��'XULQJ�WKH�SHULRG����������D�SRYHUW\�OHYHO�RI�

���� ZDV� UHFRUGHG� LQ� %DPERXV� 9LULHX[� �0LQLVWU\� )LQDQFH� DQG� (FRQRPLF� 'HYHORSPHQW��

�������

7KH�ODFN�RI�GHYHORSPHQW�LQ�WKH�UHJLRQ�FRXSOHG�ZLWK�D�UHODWLYHO\�KLJKHU�SRYHUW\�UDWH��%DPERXV�

9LULHX[�GRHV�RIIHU�LQVLJKW�LQWR�WKH�W\SH�RI�VRFLHW\�WKDW�H[LVWHG�EHIRUH�VLJQLILFDQW�GHYHORSPHQW�

RFFXUUHG�IURP�WKH�ODWH�����V�RQZDUGV���

�
�������������������������������������������������
���6HH�)RRWQRWH�RQ�3DJH������



���

�

7KH�PDLQ�ORFDO�HFRQRPLF�DFWLYLW\�LV�ILVKLQJ��QDPHO\�DUWLVDQDO�VPDOO�VFDOH�ILVKLQJ��0DQ\�RI�WKH�

ILVKHUPHQ�SUDFWLFH�LW�LQ�RUGHU�WR�IHHG�WKHLU�IDPLO\�IRU�WKH�GD\�DV�ZHOO�DV�VXSSO\�WKHLU�YHQGRUV��

2FFDVLRQDOO\�WKH\�PLJKW�HYHQ�EH�DEOH�WR�VHOO�VRPH�RI�WKHLU�VXUSOXV�WR�WRXULVWV�RU�SDVVHUV�E\��

2XW�RI� WKH������ UHJLVWHUHG� ILVKHUPHQ�RQ� WKH� LVODQG��%DPERXV�9LULHX[�KDV� WKH� WKLUG�KLJKHVW�

QXPEHU�RI�UHJLVWHUHG�ILVKHUPHQ�LQ�WKH�FRXQWU\�ZLWK����RI�WKH�WRWDO�VKDUH��0LQLVWU\�RI�$JUR�

,QGXVWU\� DQG� )LVKHULHV�� ������� 7KH� RWKHU� HFRQRPLF� DFWLYLWLHV� FRQVLVW� RI� VHOOLQJ� VHDVKHOOV��

HVVHQWLDO�RLO�IDEULFDWLRQ��RQLRQ�FXOWLYDWLRQ���DQG�ERDW�EXLOGLQJ���

�

,W�LV�D�SODFH�RI�KLVWRULFDO�LPSRUWDQFH�DV�LW�PDUNV�WKH�DUHD�ZKHUH�WKH�'XWFK�ODQGHG�LQ�WKH�ODWH�

����V� DQG� ZDV� RQH� RI� WKH� YHU\� ILUVW� SODFHV� WR� ZLWQHVV� GHIRUHVWDWLRQ�� (ERQ\� WUHHV� ZHUH�

UHPRYHG�WR�EH�UHSODFHG�E\�VXJDUFDQH�SODQWDWLRQ��&DULOOHW�	�3UHVVHU���������7KHUHIRUH��LW�LV�D�

ORQJ�HVWDEOLVKHG�DUHD�ZLWK�D�KLVWRU\�RI�VXJDU�SODQWDWLRQV�DQG�ILVKHULHV�ZKLFK�KDYH�VKDSHG�WKH�

ORFDO� HFRQRP\� DQG� ORFDO� HPSOR\PHQW� SDWWHUQV�� 7KH� DUHD� VWLOO� KDV� VRPH� ODUJH� VXJDUFDQH�

SODQWDWLRQV�EXW�D�SRUWLRQ�RI�LW�KDV�EHHQ�ORVW�GXH�WR�WKH�GURS�LQ�WKH�SULFH�RI�VXJDU�RQ�WKH�JOREDO�

PDUNHW��7KH�DUHD�VKDGHG�\HOORZ�LQ�)LJXUH�����GHOLQHDWHV�WKH�VWXG\�VLWH�LQ�%DPERXV�9LULHX[���

�

�

)LJXUH������6WXG\�VLWH�LQ�%DPERXV�9LULHX[�

�

7KH�PDS�RYHUOHDI�VLWXDWHV�%DPERXV�9LULHX[�ZLWK�UHVSHFW�WR�WKH�QHDUE\�HFRQRPLF�DQG�WRXULVW�

KXEV��$OO� RI� WKH� EXVLQHVVHV� LQ� WKH� DUHD� DUH� FRQFHQWUDWHG�RQ� WKH�PDLQ� URDG� UXQQLQJ� WKURXJK�

%DPERXV�9LULHX[��7KH� EXVLQHVVHV� FRQVLVW� RI� FORWKLQJ� VWRUH�� D� FRXSOH�RI� UHWDLO� VWRUHV�� VQDFN�
�������������������������������������������������
���2QLRQ�SODQWDWLRQV� DUH�YHU\�SURPLQHQW� LQ�%DPERXV�9LULHX[�EHFDXVH� LWV� VDQG\� VRLOV� FDQ� VXVWDLQ�RQLRQ�
SODQWV���

6WXG\�6LWH�



���

�

EDUV���ZKLFK�RSHUDWH�DV�EDUV�DIWHU�KRXUV��)RU�DQ\�EXVLQHVV�RXWVLGH�RI�WKH�YLOODJH��PRVW�RI�WKH�

ORFDO� UHVLGHQWV� WUDYHO� E\� EXV� RU� E\� FDE� WR� WKH� FORVHVW� HFRQRPLF� KXEV�� 6RPH�RI� WKHP� WUDYHO�

QRUWK�WR�)ODFT�ZKLFK�LV�DSSUR[LPDWHO\����NP�DZD\�ZKLOH�PRVW�RI�WKH�ORFDO�UHVLGHQWV�WUDYHO�WR�

0DKHERXUJ�VLWXDWHG�DERXW����NP�DZD\��VHH�)LJXUH�����EHORZ���%RWK�)ODFT�DQG�0DKHERXUJ�

DUH�YLOODJHV�EXW� WKH\�DUH�PXFK�ODUJHU�LQ�VL]H��SRSXODWLRQ�VL]H�DQG�WKH\�ERWK�KDYH�D�ORW�PRUH�

HFRQRPLF�DFWLYLWLHV�RFFXUULQJ�WKDQ�LQ�%DPERXV�9LULHX[���

�

�

)LJXUH������/RFDWLRQ�RI�%DPERXV�9LULHX[�LQ�UHODWLRQ�WR�QHDUE\�YLOODJHV�DQG�WRXULVW�DWWUDFWLRQ�

KXEV�

�

����� '$7$�&2//(&7,21�0(7+2'6�

7KH�SULPDU\�GDWD�FROOHFWLRQ�ZDV�XQGHUWDNHQ�GXULQJ�WZR�UHVHDUFK�SHULRGV��-XO\�WR�6HSWHPEHU�

����� DQG� 0D\� ������ 7KH� UHVHDUFK� PHWKRGV� HPSOR\HG� ZHUH� FKRVHQ� EHFDXVH� WKH\� DUH�

FRQGXFLYH� WR� DQVZHULQJ� WKH� UHVHDUFK� TXHVWLRQV� DV� VKRZQ� LQ�7DEOH� ����� 7KH� GDWD� FROOHFWLRQ�

PHWKRGV�ZLOO�EH�IXUWKHU�GLVFXVVHG�LQ�WKH�IROORZLQJ�VHFWLRQV���

�
�������������������������������������������������
���6QDFN�EDUV�DUH�FRPPRQ�LQ�0DXULWLXV��8VXDOO\�� WKH\�DUH�VPDOO� IDPLO\� UXQ�EXVLQHVVHV��7KH\�VHUYH� ORFDO�
VQDFNV��XVXDOO\�SUHSDUHG�RQ�WKH�SUHPLVHV��ZLWK�DOFRKRO��7KH\�XVXDOO\�RIIHU�OLJKW�PHDOV��$�VQDFN�EDU�FDQ�EH�
DQ�H[WHQVLRQ�RI�VRPHRQH¶V�KRPH�ZKLFK�WXUQV�LQWR�D�EXVLQHVV�GXULQJ�WUDGLQJ�KRXUV��

)ODFT�

0DKHERXUJ�

%DPERXV�
9LULHX[�



���

�

7DEOH������'DWD�FROOHFWLRQ�VWUDWHJ\�

5HVHDUFK�4XHVWLRQ� 5HVHDUFK�0HWKRGV�

��� ,QYHVWLJDWH� WKH� IRRG� SXUFKDVLQJ� DQG�

FRQVXPSWLRQ�SDWWHUQ��

,QWHUYLHZ� ZLWK� VDPSOH� JURXS�� DQDO\VLV� RI�

VHFRQGDU\�GDWD�

���&RPSDUH�WKH�XUEDQ�DQG�UXUDO�IRRG�FRQVXPSWLRQ�

SDWWHUQ�DQG�IRRG�JHRJUDSK\�

,QWHUYLHZV��FRPSDUDWLYH�DQDO\VLV�EHWZHHQ�WKH�WZR�

VDPSOH� JURXSV�� GRFXPHQW� UHYLHZ�� IRRG�PDSSLQJ��

REVHUYDWLRQ��

���$QDO\VLV�RI�GLHWDU\�FKRLFHV�DQG�IRRG�VRXUFHV� ,QWHUYLHZ�ZLWK�VDPSOH�JURXS�

��� 'RFXPHQWLQJ� IRRG� QDUUDWLYHV� FDSWXULQJ� WKH�

FKDQJHV�LQ�WKH�IRRG�V\VWHP�RYHU�WLPH�

)RRG�QDUUDWLYHV�

�

������� �2EVHUYDWLRQ��

$IWHU� FKRRVLQJ� WKH� WZR� VWXG\� VLWHV�� WKH� SURFHVV� RI� REVHUYDWLRQ� ZDV� VWDUWHG� LQ� RUGHU� WR�

IDPLOLDUL]H� P\VHOI� ZLWK� WKH� VLWH� DQG� REVHUYH� DVSHFWV� RI� WKH� IRRG� V\VWHP� LQ� RSHUDWLRQ��

6SHQGLQJ� WLPH� LQ� WKH� VWXG\� VLWHV� PDGH� PH� D� UHFRJQL]DEOH� SUHVHQFH� DQG� WKHUHIRUH� RSHQHG�

SRVVLELOLWLHV� WR� HQJDJH� ZLWK� SDUWLFLSDQWV�� ,Q� 7UDQTXHEDU�� 3RUW� /RXLV�� WKH� REVHUYDWLRQ� ZDV�

FDUULHG� RXW� ZLWK� $VKOH\�� D� UHVHDUFK� DVVLVWDQW� ZKR� IDFLOLWDWHG� WKH� GDWD� FROOHFWLRQ� SURFHVV��

$VKOH\�ZDV�YHU\�HQWKXVLDVWLF�DERXW�WKH�UHVHDUFK�DQG�ZLOOLQJ�WR�KHOS�LQ�IDFLOLWDWLQJ�WKH�UHVHDUFK�

SURFHVV�� ,Q�DGGLWLRQ��KLV�NQRZOHGJH�RI� WKH�DUHD�SURYHG� WR�EH�YDOXDEOH� LQ�QDYLJDWLQJ� WKH�VLWH�

DQG�HQJDJLQJ�ZLWK�WKH�ORFDO�UHVLGHQWV��)RU�UHDVRQV�RI�SHUVRQDO�VDIHW\��D�SHUVRQDO�DVVLVWDQW�ZDV�

GHHPHG� QHFHVVDU\� LQ� 7UDQTXHEDU�� ,� KDG� WR� UHO\� RQ� SHUVRQDO� FRQWDFWV� WR� ILQG� D� UHVHDUFK�

DVVLVWDQW��

�

:DONLQJ�WKURXJK�WKH�VWUHHWV�RI�3RUW�/RXLV�DQG�%DPERXV�9LULHX[��HQJDJLQJ�LQ�FRQYHUVDWLRQV�

ZLWK�ORFDO�UHVLGHQWV�HQDEOHG�PH�WR�GHYHORS�DQ�XQGHUVWDQGLQJ�RI�WKH�ORFDO�IRRG�V\VWHP�DQG�WKH�

IRRG� UHWDLO� VWUXFWXUH�� 7KLV� XQGHUVWDQGLQJ� HQDEOHG�PH� WR� HQJDJH�PRUH� SURIRXQGO\� ZLWK� WKH�

UHVHDUFK�SDUWLFLSDQWV���

�

)XUWKHU� DORQJ� LQ� WKH� UHVHDUFK� SURFHVV�� WKH� ORFDO� UHVLGHQWV� EHFDPH�PRUH� DFFXVWRPHG� WR�P\�

SUHVHQFH�� IDPLOLDU� IDFHV�ZRXOG�JUHHW�PH�DQG� VHYHUDO� RI� WKHP�ZRXOG�HYHQ� LQTXLUH� DERXW� WKH�

SURJUHVV�RI�WKH�UHVHDUFK�SURFHVV�$FFRUGLQJ�WR�0DUVKDOO�DQG�5RVVPDQ���������WKH�SK\VLFDO�DQG�

VRFLDO� VHWWLQJV� LQIOXHQFLQJ�EHKDYLRU� DUH� H[SUHVVHG� LQ� WKH� IRUP�RI� FXOWXUDO�QRUPV�� WUDGLWLRQV��



���

�

VRFLHWDO� UROHV� DQG� YDOXHV�� 7KHUHIRUH�� LQ� RUGHU� WR� XQGHUVWDQG� VXFK� D� FRPSOH[� VHWWLQJ�� WKH�

UHVHDUFKHU� PXVW� FDUU\� RXW� WKH� UHVHDUFK� VWXG\� LQ� WKH� HQYLURQPHQW� ZKHUH� DOO� WKRVH� IDFWRUV�

RSHUDWH��0DUVKDOO�	�5RVVPDQ����������

�

������� �6DPSOLQJ�IRU�D�5HSUHVHQWDWLYH�*URXS�DFURVV�WKH�7ZR�6WXG\�6LWHV�

3.4.2.1. The selection criteria 

2QH�RI�WKH�VHOHFWLYH�FULWHULD�WR�EH�SDUW�RI�WKH�VDPSOH�JURXS�ZDV�WKDW�WKH�UHVSRQGHQWV�PXVW�EH�

ORFDO�UHVLGHQWV�RI�RQH�RI�WKH�WZR�VWXG\�VLWHV��7KHUHIRUH�QRQ�SHUPDQHQW�UHVLGHQWV�DQG�YLVLWRUV�

GLG�QRW�TXDOLI\�DV�SRWHQWLDO�SDUWLFLSDQWV� IRU� LQ�GHSWK�LQWHUYLHZV��/RQJ�WHUP�UHVLGHQWV�KDYH�D�

EHWWHU�XQGHUVWDQGLQJ�RI� WKH�VKLIWV� LQ� WKH�SUHYDLOLQJ�IRRG�V\VWHP�ZLWKLQ�D�JLYHQ�DUHD�DQG�DUH�

PRUH�FDSDEOH�RI�H[SODLQLQJ�WKH�FKDQJLQJ�IRRG�UHWDLO�ODQGVFDSH��7KH�VHFRQG�VHOHFWLRQ�FULWHULRQ�

ZDV� IRRG�PDQDJHPHQW�ZLWKLQ� WKHLU�KRXVHKROG��$�KRXVHKROG� IRRG�PDQDJHU� LV� WKH� LQGLYLGXDO�

UHVSRQVLEOH� IRU� IRRG� PDQDJHPHQW� ZLWKLQ� WKH� KRPH�� )RRG� PDQDJHPHQW� LQYROYHV� IRRG�

SUHSDUDWLRQ�� JURFHU\� VKRSSLQJ� DQG� NHHSLQJ� VWRFNV� RI� WKH� YROXPH� RI� IRRGV� ZLWKLQ� WKH�

KRXVHKROG�EXW�LW�GRHV�QRW�QHFHVVDULO\�WUDQVODWH�WR�WKH�KRXVHKROG�IRRG�PDQDJHU�XQGHUWDNLQJ�DOO�

RI� WKH� DERYH�PHQWLRQHG� WDVNV�� 6RPH� RI� WKH� WDVNV� DUH� GHOHJDWHG� WR� RWKHU� PHPEHUV� RI� WKH�

KRXVHKROG��KRZHYHU�WKH�KRXVHKROG�IRRG�PDQJHUV�PDNH�FULWLFDO�GHFLVLRQV�DV�WR�WKH�W\SHV�DQG�

YROXPHV�RI�IRRGV�WR�EH�SXUFKDVHG�DQG�WKHUHDIWHU�FRQVXPHG���

�

,W�ZDV�LPSRUWDQW�IRU�DOO�WKH�SDUWLFLSDQWV�WR�EH�KRXVHKROG�IRRG�PDQDJHUV��7KLV�LV�EHFDXVH�QRQ�

IRRG�PDQDJHUV�PLJKW�EH�GLVFRQQHFWHG�IURP�WKH�IRRG�V\VWHP�DQG�WKHUHIRUH�PLJKW�QRW�KDYH�D�

FOHDU�XQGHUVWDQGLQJ�RI�WKH�FKDQJHV�LQ� WKH�V\VWHP�� ,�ZRUNHG�XQGHU�WKH�DVVXPSWLRQ�WKDW�PRUH�

NQRZOHGJH�FDQ�EH�JDLQHG�IURP�IRRG�PDQDJHUV�DV�RSSRVHG�WR�WKRVH�ZKR�GR�QRW�SDUWDNH�LQ�IRRG�

PDQDJHPHQW� LQ� WKH�KRXVHKROG��)RU� LQVWDQFH��D�QRQ�IRRG�PDQDJHU�PLJKW�QRW�EH�DEUHDVW�ZLWK�

IRRG� SULFH� FKDQJHV�� WKH� YROXPHV� RI� IRRG� FRQVXPHG� E\� WKH� IDPLO\� DQG� WKH� IUHTXHQF\� RI�

JURFHU\�VKRSSLQJ�WULSV���

�

$V�SUHYLRXVO\�PHQWLRQHG��LW�LV�QRW�WKH�KRXVHKROG�PDQDJHU¶V�VROH�UHVSRQVLELOLW\�WR�FDUU\�RXW�DOO�

WKH�WDVNV�SHUWDLQLQJ�WR�IRRG��)RU�LQVWDQFH��VRPH�RI�WKH�UHVHDUFK�SDUWLFLSDQWV�DUH�HOGHUO\�SHRSOH�

ZKR�GR�QRW�WUDYHO�WR�JURFHU\�VWRUHV�RU�PDUNHWV�DV�LW�LV�SK\VLFDOO\�FKDOOHQJLQJ��1HYHUWKHOHVV�DOO�

RI� WKH�KRXVHKROG� IRRG�PDQDJHUV�NHHS� WUDFN�RI� WKH�DPRXQW� IRRG�DYDLODEOH� LQ� WKH�KRXVHKROG��



���

�

HQJDJH�LQ�WKH�IRRG�SUHSDUDWLRQ�SURFHVV�DQG�FRPPLVVLRQ�RWKHU�PHPEHUV�RI�WKH�IDPLO\�WR�FDUU\�

RXW�JURFHU\�VKRSSLQJ���

�

$W�WKH�EHJLQQLQJ�RI�WKH�GDWD�FROOHFWLRQ��D�VDPSOH�JURXS�RI����ZDV�FRQVLGHUHG�WR�EH�DGHTXDWH��

+RZHYHU� WKH� LQLWLDO� PHWKRGRORJLFDO� DSSURDFK� ZKLFK� FRQVLVWHG� RI� DFFRPSDQ\LQJ� UHVHDUFK�

SDUWLFLSDQWV�RQ�WKHLU�VKRSSLQJ�WULSV��KDG�WR�EH�DGDSWHG�WR�VXLW�WKH�QHHGV�RI�WKH�VDPSOH�JURXS��

$V�VXFK��PRUH�UHVHDUFK�SDUWLFLSDQWV�ZHUH�UHTXLUHG�WR�JHQHUDWH�WKH�GHVLUDEOH�YROXPH�RI�GDWD�WR�

DGHTXDWHO\� DQVZHU� WKH� UHVHDUFK�TXHVWLRQV� DQG�DOORZ� IRU� WUHQGV� WR�GHYHORS��0DUVKDOO� �������

VWDWHV� WKDW� TXDOLWDWLYH� UHVHDUFK� LV� DQ� LWHUDWLYH� SURFHVV�� VXFK� WKDW� VDPSOLQJ� VWRSSHG� ZKHQ�

HQRXJK�LQIRUPDWLRQ�ZDV�JHQHUDWHG�IURP�WKH�UHVHDUFK�SDUWLFLSDQWV��7KH�DJH�JURXS�WDUJHWHG�ZDV�

WKH�ODWH���V�WR���V�DQG�DERYH�DQG�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�SHRSOH�IURP�WKLV�SDUWLFXODU�DJH�

JURXS� KDYH� SURIRXQG� NQRZOHGJH� RI� WKH� WUDGLWLRQDO� IRRG� V\VWHP� DQG� KDYH� H[SHULHQFHG� WKH�

LQFUHPHQWDO�FKDQJHV�LQ�WKH�IRRG�V\VWHP�RYHU�WLPH��7KH�VDPSOH�JURXS�LQ�WKH�WZR�VWXG\�VLWHV�LV�

IXUWKHU�GLVFXVVHG�EHORZ���

�

3.4.2.2. The sample group  

7KH�VDPSOH�JURXS�FRQVLVWHG�RI�D�WRWDO�RI����SHRSOH�ZLWK�QLQH�RI�WKHP�ZHUH�IURP�3RUW�/RXLV�

DQG� WKH� UHPDLQLQJ� ���ZHUH� IURP�%DPERXV�9LULHX[��0DUVKDOO� ������� SXWV� IRUZDUG� WKH� LGHD�

WKDW�LQ�TXDOLWDWLYH�UHVHDUFK��WKH�LGHDO�VDPSOH�JURXS�LV�RQH�ZKLFK�SURYLGHV�DQVZHUV�WR�DOO�RI�WKH�

UHVHDUFK�TXHVWLRQV�LQ�D�VDWLVIDFWRU\�ZD\�DQG�WKH�VL]H�RI�WKH�VDPSOH�JURXS�EHFRPHV�HYLGHQW�DV�

WKH�UHVHDUFK�XQIROGV�RQ�JURXQG��$Q�DGHTXDWH�VDPSOH�VL]H�ZDV�UHDFKHG�ZKHQ�VDWXUDWLRQ�RI�GDWD�

ZDV� UHDFKHG�� i.e�� QR�PRUH� WKHPHV� RU� H[SODQDWLRQV� HPHUJHG��+HQFH�� DIWHU� LQWHUYLHZLQJ�QLQH�

DQG� ��� UHVHDUFK� SDUWLFLSDQWV� LQ� 3RUW� /RXLV� DQG� %DPERXV� 9LULHX[� UHVSHFWLYHO\�� DGHTXDWH�

VDPSOH�JURXSV�ZHUH�IRUPHG�DV�ULFK�GDWD�ZDV�JHQHUDWHG�IURP�WKH�VPDOO�JURXS�RI�SDUWLFLSDQWV���

�

0RVW�RI� WKH� LQWHUYLHZHHV�ZHUH� IHPDOH� DQG� HOGHUO\�SHRSOH��$V�SUHYLRXVO\� VWDWHG��RQH�RI� WKH�

VHOHFWLRQ�FULWHULD�ZDV�KRXVHKROG�IRRG�PDQDJHPHQW�DQG�EHFDXVH�IRRG�PDQDJHUV�DUH�JHQHUDOO\�

ZRPHQ�� WKH\� RFFXSLHG� WKH� ODUJHU� VKDUH� RI� WKH� VDPSOH� JURXS�� 7KHLU� IRRG� PDQDJHPHQW�

H[SHUWLVH�ZDV� FUXFLDO� WR� JHQHUDWH� WKH� LQIRUPDWLRQ�XVHG� LQ� WKLV� UHVHDUFK�SURMHFW�� ,Q� DGGLWLRQ��

DJH� ZDV� DQ� LPSRUWDQW� IDFWRU� LQ� WDUJHWLQJ� WKH� UHVHDUFK� SDUWLFLSDQWV� DV� ROGHU� SHRSOH� KDYH� D�

ORQJHU�H[SHULHQFH�RI�WKH�0DXULWLDQ�IRRG�V\VWHP�DQG�WKXV�KDYH�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�

FKDQJHV� FXUUHQWO\� RFFXUULQJ� LQ� WKH� V\VWHP�� 0RUHRYHU�� VRPH� HOGHUO\� SHRSOH� ZHUH� YHU\�



���

�

HQWKXVLDVWLF�ZKHQ�WKH\�IRXQG�RXW�WKDW�P\�WRSLF�RI�UHVHDUFK�LV�DURXQG�WKH�WKHPH�RI�IRRG�DQG�

1DQL�� RQH� RI� WKH� SDUWLFLSDQWV� HYHQ� PHQWLRQHG� WKDW� VKH� ZDQWV� KHU� VWRU\� WR� EH� GRFXPHQWHG�

EHFDXVH�WLPHV�KDYH�FKDQJHG�DQG�PDQ\�RI�WKH�WUDGLWLRQDO�DVSHFWV�DUH�JHWWLQJ�ORVW�LQ�WKH�K\SH�RI�

WHFKQRORJ\�DQG�PRGHUQ�OLIH���

�

$OO� RI� WKH� LQWHUYLHZV� LQ� 3RUW� /RXLV� ZHUH� FRQGXFWHG� LQ� WKH� SDUWLFLSDQWV¶� KRPHV� DQG� LQ�

%DPERXV�9LULHX[� WKH� ORFDWLRQ�RI� WKH� LQWHUYLHZV�YDULHG�� ,Q�%DPERXV�9LULHX[� WKH� LQWHUYLHZV�

RFFXUUHG�LQ�D�PRUH�FRPIRUWDEOH�HQYLURQPHQW��DW�WLPHV�LQ�VRPHRQH¶V�JDUGHQ��DW�WKH�SLHU�RU�LQ�

WKH�NLWFKHQ��WKH�XOWLPDWH�SODFH�LQ�WKH�KRXVH�ZKHUH�IRRG�KROGV�WKH�SRVLWLRQ�RI�SURPLQHQFH�� ,W�

ZDV�TXLWH�FRPPRQ�WR�VWDUW�DQ�LQWHUYLHZ�RQ�WKH�VWUHHWV�DQG�WKHQ�EH�LQYLWHG�WR�ILQLVK�LW�RII�LQ�WKH�

SDUWLFLSDQWV¶�KRPH�RYHU�D�FXS�RI�WHD�� ,Q�JHQHUDO�� WKH�LQWHUYLHZV�ODVWHG�EHWZHHQ�WZR�WR�WKUHH�

KRXUV���

�

7KH�WDEOH�RYHUOHDI�VKRZV�VRPH�RI�WKH�GHWDLOV�RI�WKH�UHVHDUFK�SDUWLFLSDQWV���

�



�

�

�

1DPH� +RXVHKROG�

+HDG�

�<�1��

1XPEHU�RI�SHRSOH�

LQ�+RXVHKROG�

(PSOR\PHQW�VWDWXV���'HVFULSWLRQ�RI�

MRE�

$JH� /HQJWK�RI�VWD\�LQ�VWXG\�VLWH�

%DPERXV9LULHX[�

$QDQG� <� �� )LHOG�ODERXUHU� ��� %RUQ�DQG�UDLVHG�LQ�VWXG\�VLWH�

0UV�8PD� \� �� 5HWLUHG� VXJDUFDQH� SODQWDWLRQ� ZRUNHU��

6LGH� EXVLQHVV� FRQVLVW� RI� VHOOLQJ� VWUHHW�

IRRGV�RXWVLGH�KHU�KRXVH�

��� ���\HDUV�

0D\D� 1� �� +RXVHNHHSHU� ��� %RUQ�DQG�UDLVHG�LQ�VWXG\�VLWH�

5XPLOOD� 1� �� )LHOG�ODERXUHU� ��� ���\HDUV�

5RVH�	�5HQp� 5RVH��1�

5HQH��<�

�� 5RVH��+RXVHZLIH�

5HQp�� 5HWLUHG� �3UHYLRXVO\� HPSOR\HG� DV�

FRQVWUXFWLRQ�ZRUNHU��

5RVH�����

5HQp�����

0RVW�RI�WKHLU�OLYHV�

/D\OD� 	� 9DVVHQ�

�LQWHUYLHZHG� DV� D�

FRXSOH��

/D\OD��1�

9DVVHQ��<�

�� /D\OD��'UHVVPDNHU�

9DVVHQ��3ODQWDWLRQ�RZQHU�

/D\OD�����

9DVVHQ�����

/D\OD�����\HDUV�

9DVVHQ��)RU�PRVW�RI�KLV�OLIH�

.DVVLOD� 1� �� +RXVHZLIH� ��� %RUQ�DQG�UDLVHG�LQ�VWXG\�VLWH�

$QQHOLVH� 1� �� +RXVHZLIH� ��� ���\HDUV�

6DP� <� �� /DERXUHU��ZRUNV�IRU�KLV�RZQ�DFFRXQW�� ��� %RUQ�DQG�UDLVHG�LQ�VWXG\�VLWH�

%LQGRR� 1� �� 6FKRRO�&OHDQHU�DWWHQGDQW� ��� ���\HDUV�

8QFOH�*DE\� \� �� 5HWLUHG� �SUHYLRXVO\� ZRUNHG� DV� D� (DUO\���V� )RU�PRVW�RI�KLV�OLIH�



��

�

KDQG\PDQ��

=DF� <� �� 2IILFH�&OHUN� ��� 0RVW�RI�KLV�OLIH�

7UDQTXHEDU��3RUW�/RXLV�

1DQL� <� �� 5HWLUHG� �SUHYLRXVO\� HPSOR\HG� DV� D�

KRXVHNHHSHU��

��� %RUQ�DQG�UDLVHG�LQ�VWXG\�VLWH�

0UV�9HHQD� 1� �� +RXVHZLIH� ��� ���\HDUV��

0LOD� <� �� 3ULPDU\�6FKRRO�7HDFKHU� ��� ���\HDUV�

<YHWWH� 1� �� 5HWLUHG� �SUHYLRXVO\� HPSOR\HG� DV� D�

QXUVH��

��� ���\HDUV�

'DUUHQ� <� �� &RQVWUXFWLRQ�ZRUNHU� ��� ���\HDUV�

/DXUH� 1� �� ,Q� SUH�UHWLUHPHQW� SKDVH�

�ZRUNHG�ZRUNLQJ� DV� DQ� DGPLQLVWUDWLYH�

RIILFHU��

��� ���\HDUV�

$QMDQL	� -D\�

�LQWHUYLHZHG� DV� D�

FRXSOH��

$QMDQL��1�

-D\��<�

�� $QMDQL��3ULPDU\�6FKRRO�7HDFKHU�

-D\��3ULPDU\�6FKRRO�7HDFKHU�

$QMDQL�� ODWH�

��V�

-D\��ODWH���V�

$QMDQL��DSSUR[�����\HDUV�

-D\��DSSUR[�����\HDUV�

-HQQD� 1� �� .LQGHUJDUWHQ�7HDFKHU� ��� %RUQ�DQG�UDLVHG�LQ�VWXG\�VLWH�

'DQLHOOH��'DQL�� <� ��� 5HWLUHG�� ��� ���\HDUV�

�



�

�

3.4.2.3. Snowballing and sampling technique 

,Q� ERWK� VWXG\� VLWHV�� D�PL[� RI� VQRZEDOOLQJ��� DQG� UDQGRP� VDPSOLQJ��� WHFKQLTXH�ZDV� DGRSWHG��

7KHVH�WZR�WHFKQLTXHV�FRPSOHPHQWHG�HDFK�RWKHU�YHU\�ZHOO�GXULQJ�ILHOGZRUN��7KH�VQRZEDOOLQJ�

WHFKQLTXH�LQYROYHG�EHLQJ�UHIHUUHG�WR�SHRSOH�E\�HLWKHU�SDUWLFLSDQWV�RU�RWKHU�SHRSOH�ZKR�FRXOG�

QRW�SDUWLFLSDWH�LQ�WKH�VWXG\��)RU�LQVWDQFH��6LPRQ��RQH�RI�WKH�ILVKHUPHQ�LQ�%DPERXV�9LULHX[��

FRXOG�QRW�SDUWLFLSDWH� LQ� WKH�VWXG\�DV�KH� LV�QRW� LQYROYHG� LQ�PDQDJLQJ�IRRG� LQ�KLV�KRXVHKROG��

UHIHUUHG�PH�WR�SRWHQWLDO�SDUWLFLSDQWV��7KH�XVH�RI�VQRZEDOOLQJ�VDPSOLQJ�WHFKQLTXH�PHDQW�WKDW�,�

ZDV� UHIHUUHG� WR� QHWZRUN� RI� IULHQGV� ZLWK� VLPLODU� EDFNJURXQGV� WKXV� FDXVLQJ� D� ELDV� DQG�

RYHUVDPSOLQJ�RI�D�FHUWDLQ�JURXS�RI�SHRSOH���

�

&RQYHUVHO\�� WKH�XVH�RI� UDQGRP�VDPSOLQJ�RSHQHG�XS� WKH�RSSRUWXQLW\� WR� VDPSOH�SHRSOH�ZLWK�

GLIIHUHQW�EDFNJURXQGV�DFURVV�WKH�VWXG\�VLWHV� WKXV�FRXQWHUEDODQFLQJ�WKH�DIRUHPHQWLRQHG�IRUP�

RI�ELDV��,Q�DGGLWLRQ��DIWHU�VSHQGLQJ�WLPH�LQ�ERWK�VWXG\�VLWHV��SHRSOH�EHFDPH�PRUH�DFFXVWRPHG�

WR� PH� DQG� WKHUHIRUH� WR� D� FHUWDLQ� H[WHQW�� ,� GLG� QRW� KDYH� WR� UHO\� HQWLUHO\� RQ� VQRZEDOOLQJ��

5DQGRP� VDPSOLQJ� PHDQW� NQRFNLQJ� RQ� SHRSOHV¶� GRRUV� RU� HQJDJLQJ� LQ� FRQYHUVDWLRQV� ZLWK�

SDVVHUV�E\�RQ�WKH�VWUHHW�WR�H[SODLQ�WKH�SXUSRVH�RI�WKH�VWXG\�DQG�ILQGLQJ�RXW�LI�WKH\�ZRXOG�EH�

LQWHUHVWHG� LQ�SDUWLFLSDWLQJ� LQ� WKH� UHVHDUFK��5DQGRP�VDPSOLQJ�SURYHG� WR�EH�GLIILFXOW� DW� WLPHV�

EHFDXVH�RI�D� ODFN�RI�LQWHUHVW�RU�EHFDXVH�SRWHQWLDO�SDUWLFLSDQWV�ZHUH�XQDYDLODEOH�GXH�WR�RWKHU�

FRPPLWPHQWV�� +RZHYHU�� DGRSWLQJ� WKH� DERYH�PHQWLRQHG� WHFKQLTXHV� HDVHG� WKH� SURFHVV� RI�

ILQGLQJ�DQ�DGHTXDWH�VDPSOH�JURXS���

�

6DPSOLQJ�ZDV�UHTXLUHG�EHFDXVH�D�UHVHDUFKHU�FDQQRW�XQGHUWDNH�DQ�LQWHQVLYH�DQG�LQWHJUDO�VWXG\�

RI�DOO�UHODWHG�SHRSOH��HYHQWV�DQG�SKHQRPHQD�DQG�WKHUHIRUH�RQH�FKRRVHV�D�VDPSOH��0DUVKDOO�	�

5RVVPDQ���������7KH�FKRLFH�RI�WKH�VDPSOH��EH�LW�VLWH��SHRSOH�RU�SKHQRPHQRQ�LV�IXQGDPHQWDO�

WR�WKH�VXEVHTXHQW�UHVHDUFK�GHVLJQ�DQG�VXFK�FKRLFHV�DUH�PDGH�DFFRUGLQJ�WR�WKH�LQWHUHVW�RI�WKH�

UHVHDUFKHU��*LEVRQ�	�%URZQ��������0DUVKDOO�	�5RVVPDQ��������� ,Q�TXDOLWDWLYH�VWXGLHV�� WKH�

XOWLPDWH�DLP�RI�D�VDPSOH�JURXS�LV�WR�SURYLGH�DQ�XQGHUVWDQGLQJ�RI�D�FHUWDLQ�JURXS�RI�SHRSOH�RU�

SV\FKRVRFLDO� SKHQRPHQD� DQG� WKH� DSSURDFK� LQ� TXDOLWDWLYH� UHVHDUFK� LV� LWHUDWLYH�� IOH[LEOH� DQG�

SUDJPDWLF��0DUVKDOO����������

�������������������������������������������������
���2¶OHDU\��������GHILQHV�VQRZEDOO�VDPSOLQJ�DV�D�VDPSOH�JURXS�HVWDEOLVKHG� WKURXJK�UHIHUUDOV��$Q� LQLWLDO�
UHVSRQGHQW�LV�LGHQWLILHG�DQG�LQ�WXUQ��UHIHU�WKH�UHVHDUFKHU�WR�VRPHRQH�HOVH�ZKR�GRHV�WKH�VDPH�XQWLO�WKHUH�DUH�
HQRXJK�UHVSRQGHQWV�WR�PDNH�WKH�VDPSOH�JURXS���
���6FKRODUV�GHILQH�LW�DV�WKH�W\SH�RI�VDPSOLQJ�ZKHUHE\�DOO�WKH�HOHPHQWV��SRWHQWLDO�SDUWLFLSDQWV��DUH�LGHQWLILHG�
DQG�WKHQ�UDQGRPO\�VHOHFWHG�WKXV�JLYLQJ�HYHU\�HOHPHQW�DQ�HTXDO�FKDQFH�RI�EHLQJ�VHOHFWHG���



��

�

�

������� 0DSSLQJ�RI�)RRG�6RXUFHV�

,Q�DGGLWLRQ��D�YHU\�EDVLF�H[HUFLVH�RI�IRRG�UHWDLO�PDSSLQJ�ZDV�FRQGXFWHG�GXULQJ�ILHOGZRUN��,W�

FRQVLVWHG� RI� ZDONLQJ� WKH� VLWHV� DQG� PDUNLQJ� IRRG� RXWOHWV� LQ� UHODWLRQ� WR� WKH� SDUWLFLSDQWV¶�

ORFDWLRQ��7KH�PDSSLQJ�H[HUFLVH�VHUYHV�DV�D�EDVLF�DQDO\VLV�RI�WKH�VSDWLDO�HOHPHQW�RI�WKH�IRRG�

JHRJUDSK\�LQ�7UDQTXHEDU��3RUW�/RXLV�DQG�%DPERXV�9LULHX[��7KH�PDSSLQJ�H[HUFLVH�KHOSHG�WR�

FRQWH[WXDOLVH�WKH�LQIRUPDWLRQ�JHQHUDWHG�IURP�WKH�LQWHUYLHZV�DQG�IRRG�QDUUDWLYHV��'XH�WR�WKH�

IDFW�WKDW�D�ODUJH�SURSRUWLRQ�RI�WKH�JURFHU\�VKRSSLQJ�ZDV�GRQH�RXWVLGH�WKH�LPPHGLDWH�ERXQGDU\�

RI�WKH�VWXG\�VLWHV��WKHVH�IRRG�RXWOHWV�FRXOG�QRW�EH�HIIHFWLYHO\�PDSSHG���

�

1HYHUWKHOHVV��WKH�PDSSLQJ�H[HUFLVH�ZDV�LPSRUWDQW�WR�DQDO\VH�DQG�FRPSDUH�WKH�XUEDQ�DQG�IRRG�

JHRJUDSK\�EDVHG�RQ�WKH�VWXG\�VLWHV��7KH�W\SH�RI�IRRG�SXUFKDVH�SRLQWV�SUHVHQW�RQ�WKH�VLWH�LV�D�

UHIOHFWLRQ� RI� WKH� OHYHO� RI� GHYHORSPHQW� DQG� WKXV� WKH� H[WHQW� WR� ZKLFK� WKH� IRRG� V\VWHP� KDV�

FKDQJHG��)RU�H[DPSOH��WKH�H[WHQVLYH�SUHVHQFH�RI�RSHUDWLRQDO�WUDGLWLRQDO�UHWDLO�VWRUH�HFKRHV�D�

SUHGRPLQDQWO\�WUDGLWLRQDO�VXE�SRSXODWLRQ�DV�ZLOO�EH�IXUWKHU�GLVFXVVHG�LQ�&KDSWHU����+RZHYHU��

WKH�VWURQJ�SUHVHQFH�RI�VXSHUPDUNHWV�ZKLFK�DUH�NQRZQ�DV�³PDUNHUV�RI� WKH�PRGHUQ�HFRQRP\�

�$EUDKDPV������������´�UHIOHFWV�D�0DXULWLDQ�VRFLHW\�WKDW�LV�PRUH�DW�DQ�DGYDQFHG�VWDJH�LQ�WKH�

GLHWDU\� WUDQVLWLRQ��2QH�RI� WKH� FHQWUDO� SUHPLVHV� RI� WKH� UHVHDUFK� LV� WKDW� QXWULWLRQ� WUDQVLWLRQ� LV�

PRUH�DGYDQFHG�LQ�XUEDQ�DUHDV�WKDQ�LQ�UXUDO�FRXQWHUSDUWV�DQG�DV�VXFK��XUEDQ�UHVLGHQWV�DUH�PRUH�

OLNHO\�WR�EH�VHUYHG�E\�VXSHUPDUNHWV�DV�RSSRVHG�WR�WUDGLWLRQDO�UHWDLO�VWRUHV���

�

������� 'DWD�&ROOHFWLRQ�WKURXJK�6HPL�6WUXFWXUHG�,Q�'HSWK�,QWHUYLHZV��

3.4.4.1. The initial approach 

,QLWLDOO\�� WKH�PHWKRGRORJ\� DSSURDFK�SODQQHG�ZDV� DQ� HWKQRJUDSKLF� DSSURDFK�� VLPLODU� WR� WKDW�

DGRSWHG� E\� 'DQLHO� 0LOOHU� ������� LQ� KLV� VWXG\� HQWLWOHG� µD� WKHRU\� RI� VKRSSLQJ�¶� 7KH� ODWWHU�

ZDONHG�WKH�VWUHHWV�RI�1RUWK�/RQGRQ�DQG�VSHQW�WLPH�RXWVLGH�RI�VKRSSLQJ�RXWOHWV�DVNLQJ�SHRSOH�

DERXW� WKH�QDWXUH�DQG�YROXPHV�RI�FRPPRGLWLHV�SXUFKDVHG��6XFK�ZDV�KLV�HQWU\�SRLQW� LQWR� WKH�

OLYHV�RI�SHRSOH�DQG�WKHQ�HYHQWXDOO\�DIWHU�HVWDEOLVKLQJ�UHODWLRQVKLSV�ZLWK�UHVHDUFK�VXEMHFWV��KH�

VSHQW�WLPH�ZLWK�WKHP�LQ�WKHLU�KRPHV��7KLV�SURYLGHG�DQ�XQGHUVWDQGLQJ�RI�WKH�UHVHDUFK�VXEMHFWV�

DQG�WKHLU�SHUFHLYHG�UHDOLWLHV�RI�PDWHULDO�FXOWXUH�DQG�FRQVXPSWLRQ���

�
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$GDSWLQJ�WKLV�HWKQRJUDSKLF�DSSURDFK�WR�P\�UHVHDUFK�FRQWH[W��WKH�LQLWLDO�SODQ�IRU�SULPDU\�GDWD�

FROOHFWLRQ�ZDV� WR� DFFRPSDQ\�SDUWLFLSDQWV� GXULQJ� WKHLU� VKRSSLQJ� WULSV�� ,Q� GRLQJ� VR�� ,�ZRXOG�

KDYH� KDG� D� JRRG� XQGHUVWDQGLQJ� RI� WKH� VSDWLDO� DQDO\VLV� RI� WKH� IDFWRUV� XQGHUO\LQJ� SHRSOH¶V�

FKRLFH�RI�WKH�ORFDWLRQ�RI�IRRG�SXUFKDVH�� ,Q�DGGLWLRQ�� ,�ZRXOG�KDYH�EHHQ�DEOH�WR�REVHUYH�WKH�

WDQJLEOH�IDFWRUV�GHWHUPLQLQJ�WKH�ORFDWLRQ�RI�IRRG�SXUFKDVH��WKH�GLHWDU\�FKRLFHV�DQG�GHWHUPLQH�

WKH�ZD\V�LQ�ZKLFK�SHRSOH�QDYLJDWH�WKH�IRRG�V\VWHP��&RPELQLQJ�WKH�GDWD�FROOHFWLRQ�ZLWK�WKH�

PXQGDQH� DFWLYLW\� RI� JURFHU\� VKRSSLQJ� ZDV� WKRXJKW� WR� EH� OHVV� WLPH�FRQVXPLQJ� IRU�

SDUWLFLSDQWV�� KRZHYHU� LW� WXUQHG� RXW� WR� EH� LQWUXVLYH�� :KHQ� WHVWHG� RQ� JURXQG�� SDUWLFLSDQWV�

YHKHPHQWO\�WXUQHG�GRZQ�WKH�DSSURDFK���

�

5HIOHFWLQJ�EDFN�RQ� WKH� LQLWLDO�DSSURDFK�� ,� UHDOL]H� WKDW�DV�PXFK�DV� ,� WULHG� WR�DGRSW�D�VWUDWHJ\�

WKDW�LV�QRW�WLPH�FRQVXPLQJ�IRU�SDUWLFLSDQWV��LW�ZDV�YHU\�LQWUXVLYH��7KDW�DSSURDFK�PHDQW�WKDW�,�

ZRXOG�KDYH�KDG�WR�ZDON�ZLWK�WKH�SDUWLFLSDQWV�DQG�LQ�PDQ\�FDVHV�DFFRPSDQ\�WKHP�RQ�WKH�EXV�

WR�WKH�VWRUH��7R�PDQ\�RI�WKHP��LW�PHDQW�WKDW�P\�SUHVHQFH�ZRXOG�VWDQG�LQ�WKH�ZD\�RI�GURSSLQJ�

LQ�DW�D�IULHQG¶V�SODFH��FDUU\LQJ�RXW�RWKHU�DFWLYLWLHV��� LQ�EHWZHHQ�VKRSSLQJ�DW�GLIIHUHQW�JURFHU\�

VWRUHV�� 7R� PDQ\� SHRSOH�� JURFHU\� VKRSSLQJ� ZDV� FRXSOHG� ZLWK� RWKHU� DFWLYLWLHV� DQG�

DFFRPSDQ\LQJ� WKHP�ZRXOG�PHDQ� WKDW� WKH\�ZRXOG� IHHO� UHVWULFWHG��7KLV�PLUURUV� WKH� IDFW� WKDW�

JURFHU\� VKRSSLQJ� LV�PRUH� WKDQ� D�PHUH�PXQGDQH� FKRUH� DQG� HFKRHV� WKH�ZD\� LQ�ZKLFK� IRRG�

LQWHUVHFWV�WKH�SDUWLFLSDQWV¶�OLYHV��IURP�PHUH�FRPPRGLW\�WR�KDYLQJ�D�GHHSHU�PHDQLQJ��7KLV�ZLOO�

EH�IXUWKHU�HODERUDWHG� LQ�&KDSWHU����)XUWKHUPRUH�DV�SUHYLRXVO\�PHQWLRQHG� LQ�VHFWLRQ����������

VRPH�RI� WKH�IRRG�PDQDJHUV�GR�QRW�SDUWDNH� LQ�JURFHU\�VKRSSLQJ�DQG� WKHUHIRUH�RQ�P\�EHKDOI�

WKH\�ZRXOG�KDYH�KDG� WR� FRRUGLQDWH�JURFHU\�VKRSSLQJ�ZLWK� WKHLU� VSRXVH�RU�FKLOGUHQ��7KXV� LW�

WXUQHG� RXW� WR� EH� ORJLVWLFDOO\� FKDOOHQJLQJ� DQG� IRU� VXFK� UHDVRQV� WKH� DSSURDFK�ZDV� HYHQWXDOO\�

UHEXIIHG���

�

5HVHDUFK�EHLQJ�DQ�HYROXWLRQDU\�SURFHVV�� WKH� LQLWLDO�DSSURDFK�ZDV�PRGLILHG�DQG�UHILQHG� WR�D�

OHVV� LQWUXVLYH� RQH��7KLV� FRQVLVWHG� RI� UHQRXQFLQJ� WR� DFFRPSDQ\LQJ� SDUWLFLSDQWV� RQ� VKRSSLQJ�

WULSV� DQG� LQVWHDG� XVLQJ� LQ�GHSWK� LQWHUYLHZV� WR� JHQHUDWH� GDWD�� (YHQ� WKRXJK� WKH� DSSURDFK�

FKDQJHG��WKH�VDPH�LQIRUPDWLRQ�ZDV�VRXJKW�IURP�WKH�SDUWLFLSDQWV��7KH�QDWXUH�RI�WKH�TXHVWLRQV�

UHPDLQHG�WKH�VDPH�EXW�WKH�LQWHUYLHZLQJ�SURFHVV�ZDV�FDUULHG�RXW�LQ�D�GLIIHUHQW�VHWWLQJ��LQVWHDG�

�������������������������������������������������
���2QH�RI�WKH�SRWHQWLDO�UHVHDUFK�SDUWLFLSDQWV�LQ�%DPERXV�9LULHX[�VWDWHG�WKDW�VKH�WUDYHOV�WR�0DKHERXUJ�IRU�
KHU�JURFHU\�VKRSSLQJ�DQG�WKH�WULS�LV�PRUH�WKDQ�VLPSO\�IRRG�VKRSSLQJ��2QFH�LQ�0DKHERXUJ��VKH�WDNHV�XS�RQ�
WKH� RSSRUWXQLW\� WR� VHWWOH� HOHFWULFLW\� DQG� ZDWHU� ELOOV� DW� WKH� &HQWUDO� (OHFWULFLW\� %RDUG� DQG� &HQWUDO�:DWHU�
$XWKRULW\�RIILFHV��FROOHFW�KHU�SHQVLRQ��SXUFKDVH�PHGLFDWLRQ�DQG�JLIW�LWHPV�ZKHQ�QHFHVVDU\���



��

�

RI� WKH� FRQYHUVDWLRQ� EHLQJ� FRQGXFWHG� GXULQJ� D� JURFHU\� VKRSSLQJ� WULS�� LW� RFFXUUHG� LQ� DQ�

HQYLURQPHQW�FRQVLGHUHG�VDIH�DQG�FRPIRUWDEOH�E\�WKH�SDUWLFLSDQWV�DV�IXUWKHU�GLVFXVVHG�LQ�WKH�

IROORZLQJ�VHFWLRQ��

�

3.4.4.2. In-depth semi-structured interviews 

7KH�ILUVW�SDUW�RI�WKH�LQWHUYLHZ�FRQVLVWHG�RI�D�EDVLF�KRXVHKROG�GHPRJUDSK\�VXUYH\�LQ�RUGHU�WR�

JUDVS�DQ�XQGHUVWDQGLQJ�RI�WKH�SDUWLFLSDQWV�DQG�WKXV�EH�DEOH�WR�FUHDWH�D�VRFLR�HFRQRPLF�SURILOH��

7KH\�ZHUH�DVNHG�DERXW�WKH�QXPEHU�RI�SHRSOH�OLYLQJ�LQ�WKH�KRXVHKROG��WKHLU�DJH�DQG�HFRQRPLF�

VWDWXV�� 7KH� VHFRQG� SDUW� RI� WKH� LQWHUYLHZ� FRQVLVWHG� RI� TXHVWLRQV� UHODWLQJ� WR� IRRG�� IRRG�

FRQVXPSWLRQ�� IRRG� VRXUFHV�� IRRG� KDELWV�� IUHTXHQF\� RI� JURFHU\� VKRSSLQJ�� WKH� GLHWDU\� VKLIW�

QRWLFHG�RYHU� WKH� \HDUV�� WKH� LGHDOLVHG� IRRG�V\VWHP�� WKH� UHODWLRQVKLS�EHWZHHQ� IRRG�DQG�KHDOWK�

DQG� WKHLU� RZQ� KHDOWK� VWDWXV�� 7KH� TXHVWLRQV�ZHUH� VXFK� WKDW� WKH� FRQYHUVDWLRQ�ZRXOG� UHYROYH�

DURXQG� WKH� WRSLF� RI� IRRG� DQG� JHDUHG� WRZDUGV� XQGHUVWDQGLQJ� WKH� ZD\V� LQ� ZKLFK� SHRSOH�

SHUFHLYH� DQG� QDYLJDWH� WKH� IRRG� V\VWHP�� )RU� LQVWDQFH�� DOO� RI� WKH� UHVHDUFK� SDUWLFLSDQWV� ZHUH�

DVNHG� WR� GHVFULEH� D� W\SLFDO� PHDO� LQ� WKHLU� KRXVHKROG� LQ� RUGHU� WR� XQGHUVWDQG� WKH� W\SH� DQG�

YROXPH�RI�IRRG�FRQVXPHG��7KH\�ZHUH�DVNHG�DERXW�WKH�QXPEHU�RI�VKRSSLQJ�WULSV�XQGHUWDNHQ�

SHU� ZHHN� RU� PRQWK�� WKH� ORFDWLRQ� RI� IRRG� SXUFKDVH�� DQG� WKH� W\SHV� RI� IRRG� SXUFKDVHG�� ,Q�

DGGLWLRQ� WR� WKHVH�TXHVWLRQV�� UHVHDUFK�SDUWLFLSDQWV�ZHUH�DVNHG� WR� UHIOHFW�RQ� WKH� W\SHV�RI� IRRG�

SXUFKDVHG��WKH�ORFDWLRQ�DQG�IUHTXHQF\�RI�IRRG�SXUFKDVHV��$V�SUHYLRXVO\�DUJXHV�E\�$PEHUW�et 

al.� ������� DQG� +HQQLQJ�� YDQ� 5HQVEXUJ� 	� 6PLW� �������� RQH� RI� WKH� WHQHWV� RI� TXDOLWDWLYH�

UHVHDUFK�LV�WR�XQGHUVWDQG�WKH�UHDVRQ�DQ�LQGLYLGXDO�RU�JURXSV�RI�SHRSOH�EHKDYH�DQG�DFW�WKH�ZD\�

WKH\� GR�� 7KHUHIRUH�� DVNLQJ� UHVHDUFK� SDUWLFLSDQWV� WR� UHIOHFW� RQ� WKHLU� FRQVXPSWLRQ� EHKDYLRXU�

OHDGV�WR�XQUDYHOOLQJ�WKH�WKRXJKW�SDWWHUQ�EHKLQG�WKHLU�FKRLFHV���

�

,Q� DFFRUGDQFH�ZLWK� WKH� SULQFLSOHV� RI� LQIRUPDO� LQWHUYLHZLQJ�� TXHVWLRQV�ZHUH� QRW� DVNHG� LQ� D�

SDUWLFXODU�RUGHU�DV�WKLV�ZDV�GHWHUPLQHG�E\�WKH�FRXUVH�RI�WKH�FRQYHUVDWLRQ��1HYHUWKHOHVV��DW�WKH�

HQG�RI�WKH�LQWHUYLHZ��,�ZRXOG�FURVV�FKHFN�P\�OLVW�RI�TXHVWLRQV�WR�HQVXUH�WKDW�DOO�WKH�TXHVWLRQV�

KDYH�EHHQ�DQVZHUHG�GXULQJ�WKH�FRQYHUVDWLRQ���

�

0DUVKDOO� DQG�5RVVPDQ� ������� DUJXH� WKDW� DQ� LQWHUYLHZ� LV� D� XVHIXO� WRRO� IRU� JHQHUDWLQJ� ODUJH�

YROXPHV�RI�GDWD��$Q�LQWHUYLHZ�LQYROYHV�WKH�SHUVRQDO�LQWHUDFWLRQ�ZKHUHE\�WKH�LQWHUYLHZHH�DQG�

WKH� LQWHUYLHZHU� HQJDJH� LQ� D� GLDORJXH� �0DUVKDOO� 	� 5RVVPDQ�� ������� 7KH� ODWWHU� DUJXH� WKDW�



��

�

DGRSWLQJ� VXFK� D� TXDOLWDWLYH� DSSURDFK� DOORZV� IRU� WKH� UHVHDUFK� SDUWLFLSDQWV¶� YLHZ� RQ� WKH�

UHVHDUFKHG� SKHQRPHQRQ� WR� EH� GLVFORVHG� DV� WKH\� YLHZ� RU� H[SHULHQFH� LW�� 0RUHRYHU�� VHPL�

VWUXFWXUHG�LQ�GHSWK�LQWHUYLHZV�DUH�IUHH�IORZLQJ�LQWHUYLHZV�ZLWK�SUHGHWHUPLQHG�TXHVWLRQV�DERXW�

D�NH\�WKHPH��2¶/HDU\���������7KLV�W\SH�RI�LQWHUYLHZ�DOORZV�IRU�WKH�UHGLUHFWLRQ�RI�TXHVWLRQV�LQ�

RUGHU� WR� IROORZ� XS� RQ� LQWHUHVWLQJ� WDQJHQWV�� WKXV� PDNLQJ� URRP� IRU� WKH� JHQHUDWLRQ� RI� WKH�

XQH[SHFWHG�GDWD��$PEHUW�et al����������7KLV�SDUWLFXODU� W\SH�RI�LQWHUYLHZLQJ�DOORZV�IRU�PRUH�

DYHQXHV�WR�EH�H[SORUHG�DQG�WKXV�JHQHUDWH�YHU\�ULFK�GDWD���

�

������� )RRG�1DUUDWLYHV��

,W�ZDV�GHFLGHG�IURP�WKH�RQVHW�WR�XVH�IRRG�VWRULHV�DV�GDWD�FROOHFWLQJ�PHWKRG�EHFDXVH�WKH\�DUH�

ULFK�QDUUDWLYHV�ZKLFK�FDSWXUH�WKH�VLPLODULWLHV�DQG�FRQWUDVWV�LQ�WKH�IRRG�FXOWXUH�RYHU�WKH�\HDUV��

,QWHUYLHZV�GLIIHU�IURP�IRRG�QDUUDWLYHV�EHFDXVH�WKH\�FDSWXUH�IDFWXDO�GDWD�DERXW�FKDQJH�ZKLOVW�

IRRG�VWRULHV�FDSWXUH�UHIOHFWLRQV�DQG�HPRWLRQV�DERXW�KRZ�WKHVH�FKDQJHV�DUH�H[SHULHQFHG��)RRG�

VWRULHV� DUH� HVVHQWLDOO\� QDUUDWLYHV� DERXW� PHPRULHV� RI� IRRG�� 7KH\� DUH� SHUVRQDO� DQHFGRWHV� RU�

H[SHULHQFHV�EXLOW�DURXQG�WKH�WRSLF�RI�IRRG��$�QDUUDWLYH�LV�GHILQHG�E\�+LQFKPDQ��������[YL��DV�

D� ³GLVFRXUVH� ZLWK� D� FOHDU� VHTXHQWLDO� RUGHU� WKDW� FRQQHFW� HYHQWV� LQ� D� PHDQLQJIXO� ZD\� IRU� D�

GHILQLWH�DXGLHQFH�DQG�WKXV�RIIHUV�LQVLJKWV�DERXW�WKH�ZRUOG�DQG���RU�SHRSOH¶V�H[SHULHQFHV�RI�LW�´�

8VLQJ�QDUUDWLYHV�DV�GDWD�FROOHFWLRQ�WHFKQLTXH�DOORZV�WKH�UHVHDUFKHU�WR�WDS�LQWR�GDWD�WKDW�ZRXOG�

KDYH�EHHQ�XQDYDLODEOH�RWKHUZLVH��(OOLRWW���������1DUUDWLYHV�DUH�ZLQGRZV� LQWR�SHRSOHV¶� OLYHV�

DQG� SURYLGH� D� ZD\� WR� HPSRZHU� LQWHUYLHZHHV� E\� JLYLQJ� WKHP� WKH� RSSRUWXQLW\� WR� IRFXV� RQ�

SDUWLFXODU�DVSHFWV�RI�WKHLU�RZQ�OLYHG�H[SHULHQFHV��(OOLRWW����������

�

)RU�WKH�SXUSRVH�RI�WKLV�VWXG\��QDUUDWLYHV�ZHUH�XVHG�WR�JDLQ�DQ�XQGHUVWDQGLQJ�RI�WKH�WUDGLWLRQDO�

0DXULWLDQ� IRRG� V\VWHP�� 7KH\� SURYLGH� D� PHDQV� WR� LQWHJUDWH� IDFWXDO� DFFRXQWV� ZLWK� SHUVRQDO�

PHDQLQJV� DQG�VKRZ� WKH� LQWHUFRQQHFWHGQHVV�RI� IRRG�V\VWHP�FKDQJHV�DQG�RWKHU�FKDQJHV��DQG�

WKH� ZD\� WKHVH� DUH� H[SHULHQFHG� DQG� XQGHUVWRRG� E\� WKH� UHVHDUFK� SDUWLFLSDQWV�� 0RUHRYHU��

FDSWXULQJ�IRRG�VWRULHV�FRQWULEXWHG�WR�XQGHUVWDQGLQJ�QXWULWLRQ�WUDQVLWLRQ�DW�D�PLFUR�OHYHO��)RRG�

VWRULHV� DUH� ULFK� VRXUFHV� RI� GDWD�ZKLFK� GHHSHQ� WKH� XQGHUVWDQGLQJ� RI� WKH� GLHWDU\� FKDQJH� WKDW�

RFFXUUHG�RYHU�WKH�ODVW�GHFDGHV��

�

7R� HQJDJH� ZLWK� IRRG� QDUUDWLYHV�� UHVHDUFK� SDUWLFLSDQWV� ZHUH� DVNHG� WR� VKDUH� WKHLU� IDYRXULWH�

FKLOGKRRG� IRRG�PHPRULHV� DQG� DVNHG� DERXW� WKH� W\SLFDO�0DXULWLDQ� IRRG� DW� WKH� WLPH� DQG� WKH�
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�

LQJUHGLHQWV�RI�D�W\SLFDO�PHDO�FRQVXPHG�LQ�WKHLU�RZQ�KRXVHKROG��'HSHQGLQJ�RQ�WKH�LQGLYLGXDO�

DQG� WKH�FKDQJH� LQ� OLIHVW\OH� H[SHULHQFHG�� UHVHDUFK�SDUWLFLSDQWV�SURYLGHG� VWRULHV�SLFWXULQJ� WKH�

IRRG�V\VWHP�SUHYDLOLQJ�EHIRUH�WKH�GHYHORSPHQW�HUD�EHJXQ�LQ�0DXULWLXV��7KH\�HDFK�SURYLGHG�

WKHLU�RZQ�IRRG�QDUUDWLYHV�DQG�\HW�WKHUH�ZDV�VXFK�FRPPRQDOLW\�EHWZHHQ�WKRVH�VWRULHV���

�

2¶/HDU\��������SUHVHQWV�WKH�GDWD�DQDO\VLV�SURFHVV�DV�PRYLQJ�IURP�FROOHFWLQJ�GDWD�WR�VRUWLQJ�LW�

RXW�WR�WKH�DQDO\VLV�DQG�HYHQWXDOO\�WKH�LQWHUSUHWDWLRQ�RI�GDWD��6RIWZDUH�SURJUDPV�ZHUH�QRW�XVHG�

IRU� WKH�DQDO\VLV�EXW� LQVWHDG� WKHPDWLF�DQDO\VLV�ZDV�XVHG��7KLV� LQYROYHG�ZRUNLQJ�ZLWK�ZRUGV��

GHFRQVWUXFWLQJ��FRGLQJ�DQG�HYHQWXDOO\�ORRNLQJ�IRU�WKHPHV�HPHUJLQJ�IURP�WKH�GDWD���

�

������� 'DWD�&DSWXULQJ�DQG�$QDO\VLV�

'XULQJ�WKH�LQWHUYLHZV��FRSLRXV�QRWHV�ZHUH�WDNHQ�GRZQ�DQG�WXUQHG�LQWR�WUDQVFULSWV��*LEVRQ�DQG�

%URZQ� �������DUJXH� WKDW� WKH�SURFHVV�RI� WUDQVFULELQJ�FRQVLVWV�RI� WKH� UHVHDUFKHU� UHSUHVHQWLQJ�

WKH� GDWD� JDWKHUHG� GXULQJ� LQWHUDFWLRQ� ZLWK� SDUWLFLSDQWV�� ,W� GRHV� QRW� VLPSO\� LQYROYH� ZULWLQJ�

GRZQ�ZRUG� IRU�ZRUG�ZKDW�SDUWLFLSDQWV� VDLG�GXULQJ� LQWHUYLHZV�� ,W� LV�PRUH� RI� DQ� LQWHUSUHWLYH�

SURFHVV�EHFDXVH�WKH�UHVHDUFKHU�KDV�WR�PDNH�VHQVH�RI�ZKDW�ZDV�GLVFXVVHG�GXULQJ�WKH�LQWHUYLHZ�

DQG�LQWHUSUHW�WKH�GDWD�LQ�WKH�OLJKW�RI�WKH�NH\�WKHPH��*LEVRQ�	�%URZQ���������7KH�LQWHUYLHZV�

ZHUH�WUDQVODWHG��IURP�HLWKHU�)UHQFK�RU�.UHRO�WR�(QJOLVK��DQG�WUDQVFULEHG�XSRQ�DUULYDO�EDFN�WR�

&DSH�7RZQ��'XULQJ� WKH� SURFHVV� RI� WUDQVFULELQJ�� LW� EHFDPH� FOHDU� WKDW� WKHUH�ZHUH� VRPH� NH\�

WKHPHV� HPHUJLQJ� IURP� WKH� WUDQVFULSWV�� DQG� WKHUHIRUH� WKLV� SURYLGHG� WKH� PRPHQWXP� IRU� WKH�

DQDO\VLV�RI�WKH�GDWD�FROOHFWHG���

�

������� 6HFRQGDU\�'DWD�

7KH� XVH� RI� VHFRQGDU\� GDWD� ZDV� HVVHQWLDO� WR� XQGHUVWDQG� WKH� 0DXULWLDQ� SRSXODWLRQ�� WKH�

HFRQRPLF�V\VWHP�DQG�WKH�FXUUHQW�IRRG�V\VWHP�DQG�WKH�ZD\�LQ�ZKLFK�LW�HYROYHG�RYHU�WKH�\HDUV��

'DWD� VXFK� DV� SRSXODWLRQ� VL]H� DQG� HFRQRPLF� SHUIRUPDQFH� ZHUH� REWDLQHG� IURP� WKH� &HQWUDO�

6WDWLVWLFV�2IILFH��&62��SXEOLFDWLRQV��7KH�ILQGLQJV�RI�WKH�ODWHVW�QDWLRQDO�VXUYH\�DUH�DYDLODEOH�

RQ� WKH�ZHEVLWH� SRUWDO�� )RU� KLVWRULFDO� GDWD�� ,� KDG� WR� JR� LQ� SK\VLFDOO\� WR�PDNH� D� UHTXHVW� IRU�

KDYLQJ�DFFHVV�WR�VXFK�GDWD��7KXV�,�PDQDJHG�WR�REWDLQ�LQIRUPDWLRQ�RQ�WKH�SRSXODWLRQ�JURZWK�

IURP�WKH�����V�RQZDUGV�� WUDGH�ILJXUHV�RYHU� WKH�\HDUV��TXDQWLW\�RI�IRRG� LPSRUWHG� ��H[SRUWHG�

IURP� ����� WR� ����� DQG� FRQWULEXWLRQ� RI� WKH� DJULFXOWXUDO� VHFWRU� WR� WKH� HFRQRP\��$OVR� VRPH�



��

�

UHSRUWV� IRFXVLQJ� RQ� WKH� QDWLRQDO� IRRG� VHFXULW\� DQG� GLYHUVLILFDWLRQ� RI� DJUL�IRRG� VHFWRU�ZHUH�

REWDLQHG�IURP�WKH�0LQLVWU\�RI�$JUR�,QGXVWU\�	�)RRG�6HFXULW\¶V�ZHE�SRUWDO���

�

0RUHRYHU��D�ZLGH�UDQJH�RI�JRYHUQPHQW�RIILFLDOV�ZHUH�FRQWDFWHG�IRU�LQIRUPDWLRQ�UHTXHVWV�DQG�

IRU� LQWHUYLHZLQJ� SXUSRVHV���� ,� WULHG� WR�PDNH� FRQWDFW�ZLWK� YDULRXV� SHRSOH� DW� WKH�0LQLVWU\� RI�

$JUR�,QGXVWU\� 	� )RRG� 6HFXULW\�� 0LQLVWU\� RI� )RUHLJQ� $IIDLUV�� 5HJLRQDO� ,QWHJUDWLRQ� 	�

,QWHUQDWLRQDO�7UDGH��0LQLVWU\�RI� ,QGXVWU\��&RPPHUFH�	�&RQVXPHU�3URWHFWLRQ��DQG�0LQLVWU\�

RI�+HDOWK�	�4XDOLW\�RI�/LIH��9HU\�IHZ�SHRSOH�UHSOLHG�WR�P\�LQIRUPDWLRQ�UHTXHVWV�DQG�,�WULHG�

WR�IROORZ�XS�WHOHSKRQLFDOO\�EXW�ZDV�VXFFHVVIXO�RQO\�LQ�IHZ�FDVHV��,QIRUPDWLRQ�UHJDUGLQJ�WUDGH�

VWDWLVWLFV�� LQFRPH� GLVWULEXWLRQ�� SRYHUW\� PDS� DQG� IRRG� UHWDLO� LQGXVWU\�� ZHUH� UHTXHVWHG��

1RWZLWKVWDQGLQJ�DOO�RI� WKH�GLIIHUHQW�DSSURDFKHV�XVHG��KDUGO\�DQ\�IHHGEDFN�ZDV� UHFHLYHG�� ,Q�

PRVW�LQVWDQFHV��,�ZDV�DVNHG�WR�FRQVXOW�WKH�UHVSHFWLYH�GHSDUWPHQWDO�ZHEVLWH���

�

7KH� LQIRUPDWLRQ� UHTXHVWHG� IURP� WKH� 0LQLVWU\� RI� ,QGXVWU\� RI� &RPPHUFH� 	� &RQVXPHU�

3URWHFWLRQ�ZDV� DERXW� WKH� KLVWRULFDO� ILJXUHV� RQ� WKH� QXPEHU� RI� ORFDO� WUDGLWLRQDO� UHWDLO� VWRUHV��

VXSHUPDUNHWV� DQG� WKH�KLVWRULFDO� LPSRUW� �� H[SRUW�GDWD� IURP� WKH�PLG�����V��7KDW�ZRXOG�KDYH�

VXEVWDQWLDWHG� RQH� RI� WKH�PRVW� VWULNLQJ� FKDQJHV� LQ� WKH�0DXULWLDQ� IRRG� V\VWHP�� i.e�� WKH� VKLIW�

IURP�UHWDLO�VWRUH�WR�VXSHUPDUNHW�IRRG�SXUFKDVH��0RUHRYHU��WKH�0LQLVWU\�RI�+HDOWK�	�4XDOLW\�

RI�/LIH�ZDV�DSSURDFKHG�IRU�WKH�ODWHVW�ILJXUHV�RQ�'5�1&'V�DQG�WKH�RSLQLRQ�RI�H[SHUWV�DERXW�

WKH�WUHQG�LQ�WKRVH�OLIHVW\OH�GLVHDVHV��1XWULWLRQ�H[SHUWV¶�RSLQLRQ�RQ�WKH�OLQN�EHWZHHQ�WKH�SUHVHQW�

IRRG�V\VWHP�DQG�WKH�JHQHUDO�KHDOWK�VWDWXV�RI�0DXULWLDQV�ZRXOG�KDYH�EHHQ�YDOXDEOH��+RZHYHU��

WKRVH�SLHFHV�RI�LQIRUPDWLRQ�ZHUH�QRW�REWDLQHG�IURP�WKH�UHVSHFWLYH�PLQLVWULHV����

�

����� 5()/(&7,1*�21�7+(�&216758&76�2)�0<�,'(17,7<�

'XH� WR� WKH� IDFW� WKDW� HDFK� SHUVRQ� LV� VLWXDWHG� LQ� D� SDUWLFXODU� FXOWXUH� LQ� D� SDUWLFXODU� ZD\��

H[SHULHQFLQJ� LW� LQ�ZD\V� WKDW� LV� SHFXOLDU� WR� WKH� LQGLYLGXDO�� WKH� UHVHDUFKHU�PXVW� EH� DZDUH� RI�

RQH¶V� RZQ� SRVLWLRQDOLW\� DQG� WKH� HYHQWXDO� FRQVHTXHQFHV� RQ� WKH�ZD\� WKH� UHVHDUFK� SURFHVV� LV�

DSSURDFHG��$OOLHV��������%RXUNH�et al.,�������*DQJD�	�6FRWW��������+RSNLQV��������7DNDFV��
�������������������������������������������������
��� 5HOHYDQW� JRYHUQPHQW� RIILFLDOV� ZHUH� DSSURDFKHG� IRU� LQWHUYLHZV�� KRZHYHU��PRVW� RI� WKH� UHTXHVWV� ZHUH�
UHMHFWHG��1HYHUWKHOHVV��DQ�LQWHUYLHZ�ZDV�VHFXUHG�ZLWK�DQ�RIILFLDO�IURP�WKH�0LQLVWU\�RI�$JUR�,QGXVWU\�DQG�
)RRG�6HFXULW\���
��� 6HYHUDO� UHTXHVWV� ZHUH� ORGJHG� ZLWK� WKH� 0LQLVWU\� RI� &RPPHUFH� 	� &RQVXPHU� 3URWHFWLRQ� WR� DFFHVV� D�
GDWDEDVH�ZLWK�WKH�OLVW�RI�DOO�UHJLVWHUHG�IRRG�UHWDLO�RXWOHWV�LQ�WKH�FRXQWU\��$IWHU�PXFK�UHOXFWDQFH��D�WHOHSKRQLF�
FRQYHUVDWLRQ�ZLWK�D�JRYHUQPHQW�RIILFLDO�UHYHDOHG�WKDW�VXFK�LQIRUPDWLRQ�LV�QRW�UHDGLO\�DYDLODEOH�IRU�SXEOLF�
YLHZLQJ���



��

�

�������7KH�UHVHDUFKHU¶V� LGHQWLW\� LV�D�SURGXFW�RI�UDFH��FODVV��JHQGHU��DJH��VH[XDOLW\�� UHOLJLRXV�

EHOLHIV��ZRUOG�YLHZ��OLIH�H[SHULHQFHV�DPRQJVW�PDQ\�RWKHU�VXEWOH�IRUFHV�VKDSLQJ�RQH¶V�LGHQWLW\�

�%RXUNH�et al���������*DQJD�	�6FRWW��������+RSNLQV��������7DNDFV���������7KH�HOHPHQW�RI�

ELDV�RU�VXEMHFWLYLW\�EURXJKW� LQ�E\� LQWHUSUHWLYH�TXDOLWDWLYH�UHVHDUFK�GRHV�QRW� WDPSHU�ZLWK� WKH�

WUXWK�RU�UHQGHUV�WKH�VWXG\�OHVV�YDOLG��'XUUKHLP�	�3DLQWHU��������EXW�LQ�GHIHQVH�RI�WKLV�QRWLRQ��

7HUUH�%ODQFKH��'XUUKHLP� DQG� 3DLQWHU� ������� DUJXH� WKDW� LQYHVWLJDWLQJ� D� JURXS� RI� SHRSOH� RU�

VRFLDO�SKHQRPHQRQ�WKURXJK�WKH�UHVHDUFKHU¶V�OHQV�LV�WKH�SURFHVV�WKDW�DOORZV�XV�WR�XQGHUVWDQG�

VRFLDO�UHDOLWLHV�DQG�SHUVRQDO�ELDVHV��7KHUHIRUH�LW�ZDV�LPSRUWDQW�WR�GR�VRPH�FULWLFDO�UHIOHFWLRQ�

RQ�WKH�FRQVWUXFWV�RI�P\�LGHQWLW\�DQG�WKH�ZD\�LW�VKDSHG�WKH�UHVHDUFK�SURFHVV���

�

������� �%HLQJ�D�&XOWXUDO�,QVLGHU�

,�DP�0DXULWLDQ�DQG�,�LQYHVWLJDWHG�WKH�OLYHG�H[SHULHQFH�RI�D�FKDQJLQJ�IRRG�V\VWHP�ZLWKLQ�WZR�

VLWHV� LQ�P\� KRPH� FRXQWU\�� 7KLV� LQYROYHG�PRYLQJ� IURP�&DSH� 7RZQ�� ZKHUH� ,� DP� FXUUHQWO\�

EDVHG�� DQG� VSHQGLQJ� WKUHH�PRQWKV� LQ�0DXULWLXV�� ,�ZDV� D� VR�FDOOHG� µFXOWXUDO� LQVLGHU¶�� D� WHUP�

FRLQHG�E\�*DQJD�DQG�6FRWW��������UHIHUULQJ�WR�UHVHDUFKHUV�VKDULQJ�VLPLODU�FXOWXUDO��OLQJXLVWLF�

DQG�QDWLRQDO�KHULWDJH�DV�WKH�UHVHDUFK�SDUWLFLSDQWV��*DQJD�DQG�6FRWW��������DUJXH�WKDW�EHLQJ�D�

µFXOWXUDO�LQVLGHU¶�LV�FRPSOH[�DQG�PXOWL�IDFHWHG��KRZHYHU�LW�SURYLGHV�VRFLDO�SUR[LPLW\�EHWZHHQ�

WKH� UHVHDUFKHU� DQG� WKH� UHVHDUFK� SDUWLFLSDQWV�� ,� H[SHULHQFHG� WKLV� VRFLDO� SUR[LPLW\� LQ� WKH� IDFW�

WKDW� SK\VLFDOO\� ,� ORRNHG� OLNH� WKH� SDUWLFLSDQWV�� ZH� VSRNH� WKH� VDPH� ODQJXDJH� DQG� VKDUHG�

QDWLRQDOLW\��$V�PHQWLRQHG�E\�*DQJD�DQG�6FRWW���������D�FXOWXUDO�LQVLGHU�XQGHUVWDQGV�ERWK�WKH�

VSRNHQ�DQG�XQVSRNHQ�ODQJXDJH�ZKLFK�ZLOO�EH�GLVFXVVHG�LQ�WKH�IROORZLQJ�SDUDJUDSKV���

�

%DVHG�RQ�P\�H[SHULHQFH��WKH�µVRFLDO�SUR[LPLW\¶�UHIHUUHG�WR�LQ�WKH�OLWHUDWXUH�ZDV�IHOW�EHFDXVH�

ZH� DOO� VSRNH� WKH� VDPH� ODQJXDJH�� 6KDULQJ� WKH� VDPH� ODQJXDJH� KHOSHG� WR� EULGJH� VRPH� RI� WKH�

VRFLDO� ILVVXUHV� VXFK� DV� FODVV�� DJH� DQG� HWKQLFLW\�� )RU� H[DPSOH��PRVW� RI� WKH� LQWHUYLHZV�ZHUH�

FDUULHG�RXW� LQ�.UHRO��� DQG�RQO\� WZR�RI� WKHP�ZHUH� LQ�)UHQFK��)DPLOLDULW\�ZLWK� WKH� ODQJXDJH�

�������������������������������������������������
���.UHRO�LV�D�)UHQFK�EDVHG�ODQJXDJH�WKDW�HYROYHG�DV�D�UHVXOW�RI�WKH�)UHQFK�RFFXSDWLRQ�RI�WKH�LVODQG�LQ�WKH�
��WK� &HQWXU\�� .UHRO� LV� WKH� PRVW� ZLGHO\� VSRNHQ� ODQJXDJH� RQ� WKH� LVODQG�� (ULNVHQ� ������ FLWHG� LQ� 5DMDK�
&DUULP��������VWDWHV�WKDW�.UHRO�LV�FRQVLGHUHG�WR�EH�D�EURNHQ�DQG�QRQ�VWDQGDUGL]HG�ODQJXDJH�ZKLFK�LV�QRW�
DSSURSULDWH�LQ�WKH�SURIHVVLRQDO�UHDOPV��$GGLWLRQDOO\��GXH�WR�WKH�KLVWRU\��PRVW�RI� WKH�ODQJXDJHV�VSRNHQ�RQ�
WKH� LVODQG� KDYH� D� YHU\� FORVH� OLQN� WR� HWKQLFLW\�� .UHRO� LV� WKH� QDWLYH� ODQJXDJH� RI� &UHROHV� �0DXULWLDQV� RI�
$IULFDQ� GHVFHQW�� ZKR� DUH� RIWHQ� FRQVLGHUHG� WR� EH� SDUW� RI� WKH� ORZHVW� HFKHORQ� RI� VRFLHW\�� 5DMDK�&DUULP�
����������UHIHUV�WR�.UHRO�DV�WKH�µODQJXDJH�RI�QDWLRQDO�VROLGDULW\¶�DQG�DFFRUGLQJ�WR�(ULNVHQ�������FLWHG�LQ�
5DMDK�&DUULP���������LW�LV�WKH�XQRIILFLDO�QDWLRQDO�ODQJXDJH���
�



��

�

IDFLOLWDWHG�WKH�SURFHVV��LQ�VXFK�WKDW�LI�D�UHVHDUFK�SDUWLFLSDQW�ZDV�PRUH�FRPIRUWDEOH�ZLWK�.UHRO��

,�ZRXOG�VZLWFK�IURP�)UHQFK�WR�.UHRO�RU�vice-versa��8VLQJ�WKH�ODQJXDJH�RI�SUHIHUHQFH�DOORZHG�

UHVHDUFK�SDUWLFLSDQWV�WR�DUWLFXODWH�WKHLU�QDUUDWLYHV�PRUH�IOXHQWO\���

�

$ORQJ�WKH�VDPH�OLQH��EHLQJ�DQ�LQVLGHU�ZDV�EHQHILFLDO�WR�JDLQ�DFFHVV�WR�WKH�WZR�VLWHV�WKDW�ZHUH�

YHU\� XQIDPLOLDU� WR�PH� SULRU� WR� WKH� UHVHDUFK� SURFHVV�� *DQJD� DQG� 6FRWW� ������� DUJXH� WKDW� D�

FXOWXUDO�LQVLGHU�LV�PRUH�HDVLO\�DFFHSWHG�ZLWKLQ�D�JURXS�RI�SHRSOH��,Q�KLQGVLJKW��,�EHOLHYH�WKDW�

SHRSOH�ZRXOG�KDYH�EHHQ�YHU\�VNHSWLFDO�RI�PH�KDG�,�QRW�EHHQ�0DXULWLDQ��,�ZDV�DFFHSWHG�GXH�WR�

WKH� IDFW� WKDW� ZH� VKDUH� FRPPRQ� YDOXHV� DQG� FXOWXUDO� KHULWDJH�� 7KLV� FRPPRQDOLW\� JDYH� PH�

SULYLOHJHG�DFFHVV�WR�WKH�OLYHV�RI�WKH�SDUWLFLSDQWV�DQG�SULYLOHJHG�UHODWLRQV�ZLWK�WKHP��%HLQJ�DQ�

LQVLGHU�� ,� ZDV� IDPLOLDU� ZLWK� WKH� VRFLDO� QRUPV� DQG� WKXV�PDGH� LW� HDVLHU� WR� QDYLJDWH�P\�ZD\�

DURXQG�WKH�WZR�FRPPXQLWLHV�

�

������� &XOWXUDO�,QVLGHU�DQG�<HW�'LIIHUHQW�

:KLOH� LQ� PDQ\� ZD\V� P\� FXOWXUDO� LQVLGHU� VWDWXV� SURYLGHG� VRPH� HQWU\� SRLQWV�� WKH� UHVHDUFK�

SDUWLFLSDQWV� DOVR� H[SHFWHG� PH� WR� DGKHUH� WR� SDUWLFXODU� FXOWXUDO� QRUPV� RQ� WKH� EDVLV� RI� WKLV�

LQVLGHU� VWDWXV�� ZKLFK� LPSDFWHG� WKH� UHVHDUFK�� 0RVW� QRWDEOH� RI� WKHVH� ZHUH� DJH� DQG� JHQGHU��

)LUVWO\�� EHLQJ� D� \RXQJ� UHVHDUFKHU�� ,� ZDV� RIWHQ� VKXQQHG� E\� HOGHUV� ZKLFK� UHVXOWHG� LQ� PXFK�

IUXVWUDWLRQ��0DQ\�RI�WKH�UHVHDUFK�SDUWLFLSDQWV�LQTXLUHG�DERXW�P\�DJH�DQG�,�VSHFXODWH�WKDW�P\�

FRQWULEXWLRQ�WR�VRFLHW\�DQG�WKH�ZLGHU�OLWHUDWXUH�RQ�WKH�0DXULWLDQ�IRRG�V\VWHP�ZDV�TXHVWLRQHG�

E\�PDQ\�RI�WKHP�GXH�WR�P\�DJH��6LQFH�DOO�RI�WKH�UHVHDUFK�SDUWLFLSDQWV�ZHUH�ROGHU�� ,�DVVXPH�

WKDW�LW�XSVHW�WKH�SRZHU�EDODQFH�ZKHUH�WKH�\RXQJHU�RQH�DVNHG�WKH�TXHVWLRQV�DQG�WKH�HOGHU�RQHV�

SURYLGHG�DQVZHUV��+RZHYHU��,�WULHG�WR�FRQYH\�WR�P\�EHVW�DELOLWLHV�WKDW�,�DP�LQ�WKHLU�VSDFH�WR�

OHDUQ�IURP�WKHP�DQG�UHVSHFW�WKH�SRZHU�UHODWLRQV�LQ�SODFH���

�

6HFRQGO\�� EHLQJ� D� IHPDOH� UHVHDUFKHU� SURYHG� WR� EH� TXLWH� FKDOOHQJLQJ� LQ� WKH� ILHOG�� 7KH�

0DXULWLDQ�VRFLHW\� LV� VWLOO� SUHGRPLQDQWO\�SDWULDUFKDO����%HLQJ�D� IHPDOH� UHVHDUFKHU� WKXV�PHDQW�

WKDW� ,�ZDV� JRLQJ� DJDLQVW� WKH� QRUP� DQG� FKDOOHQJLQJ� VRPH� RI� WKH� SULQFLSOHV� XSKHOG� DPRQJVW�
�������������������������������������������������
��� 7KHUH� LV� D� VWURQJ� PRYHPHQW� WR� PRYH� DZD\� IURP� D� FKDXYLQLVWLF� VRFLHW\� FXUUHQWO\� VXSSRUWHG� E\� WKH�
JRYHUQPHQW�� 7KH�3URWRFRO� WR� WKH�&RQYHQWLRQ� RQ� WKH�(OLPLQDWLRQ� RI�'LVFULPLQDWLRQ� DJDLQVW�:RPHQ�ZDV�
UDWLILHG� LQ� ������ 6LQFH� LQGHSHQGHQFH� ZDV� DFKLHYHG� LQ� ������ WKHUH� KDV� EHHQ� D� GULYH� IRU� WKH� VRFLDO�
HPSRZHUPHQW� RI� ZRPHQ�� +RZHYHU�� EDVHG� RQ� D� UHSRUW� SURGXFHG� E\� WKH� &RPPLWWHH� RQ� (OLPLQDWLRQ� RI�
'LVFULPLQDWLRQ�DJDLQVW�:RPHQ�FRPPLVVLRQHG�E\�WKH�2IILFH�RI�WKH�+LJK�&RPPLVVLRQHU�IRU�+XPDQ�5LJKWV��
WKHUH� LV� VWLOO� URRP� IRU�PXFK� LPSURYHPHQW� LQ� RUGHU� WR� DFKLHYH� JHQGHU� SDULW\� LQ� YDULRXV� ILHOGV� DFURVV� WKH�
LVODQG���



���

�

PHPEHUV�RI�VRFLHW\��7KURXJKRXW�WKH�UHVHDUFK�SURFHVV��,�UHPLQGHG�P\VHOI�RI�WKH�FRQWH[W�DQG�

WKXV�,�KDG�WR�EH�VHQVLWLYH�WR�WKH�SRZHU�UHODWLRQV�LQ�SODFH�DQG�UHVSHFW�WKHP��(YHQ�WKRXJK�P\�

DJH� DQG� JHQGHU� GLG� VRPHKRZ� LPSDFW� WKH� UHVHDUFK� VWXG\�� WR� VRPH� H[WHQW� WKRVH� OLPLWDWLRQV�

UHYHDOHG�D�ORW�DERXW�WKH�0DXULWLDQ�VRFLHW\�DW�ODUJH�DQG�WKH�ZD\�WKH\�UHODWH�WR�IRRG��

�

������� 3RZHU�6WUXJJOH�

'XULQJ�WKH�UHVHDUFK�SURFHVV��,�KDG�WR�FRPH�WR�WHUPV�ZLWK�EHLQJ�SHUFHLYHG�DV�PRUH�SULYLOHJHG�

WKDQ� WKH� UHVHDUFK�SDUWLFLSDQWV��%\� WKH� IDFW� WKDW� ,�DP�XQGHUWDNLQJ�P\� WHUWLDU\� HGXFDWLRQ� LQ�D�

GLIIHUHQW�FRXQWU\�JDYH�PH�WKH�VWDWXV�RI�EHLQJ�SULYLOHJHG��7KH�FRQVWUXFWV�RI�P\�LGHQWLW\�WKXV�

EHFDPH�FRQWHQWLRXV�EHFDXVH�WKHUH�ZDV�D�FOHDU�VRFLDO�ILVVXUH�EHWZHHQ�PDQ\�RI�WKH�SDUWLFLSDQWV�

DQG�P\VHOI��7KLV�VR�FDOOHG�SULYLOHJHG�VWDWXV�PD\�KDYH�UHVXOWHG�LQ�D�FHUWDLQ�IRUP�RI�DQLPRVLW\�

ZKLFK� LQ� WXUQ� FDXVHG� SRWHQWLDO� SDUWLFLSDQWV� WR� UHIXVH� WR� SDUWLFLSDWH� LQ� WKH� GDWD� FROOHFWLRQ�

SURFHVV���

����� (7+,&$/�&21&(516�

$FFRUGLQJ�WR�0DUVKDOO�DQG�5RVVPDQ���������WKHUH�LV�D�ZKROH�DUUD\�RI�HWKLFDO�FRQFHUQV�RQFH�D�

UHVHDUFKHU� HQWHUV� LQWR� WKH� OLYHV� RI� UHVHDUFK� SDUWLFLSDQWV�� ,Q� WKLV� UHVHDUFK� FRQWH[W�� HWKLFDO�

UHVHDUFK�VRFLDO�SUDFWLFH�FRQVLVWHG�RI�WKH�IXOO�GLVFORVXUH�RI�WKH�SXUSRVH�RI� WKH�UHVHDUFK�EHLQJ�

FDUULHG� RXW��7KHUHDIWHU�� UHVHDUFK� SDUWLFLSDQWV�ZHUH� SURYLGHG�ZLWK� D� EULHI� H[SODQDWLRQ� RI� WKH�

ZD\V�LQ�ZKLFK�WKHLU�LQSXW�FRXOG�FRQWULEXWH�WRZDUGV�IXUWKHULQJ�WKH�NQRZOHGJH�RQ�WKH�WRSLF�RI�

QXWULWLRQ� WUDQVLWLRQ� LQ� WKH�0DXULWLDQ� FRQWH[W�� ,QIRUPHG� FRQVHQW� RI� WKH� UHVHDUFK� SDUWLFLSDQWV�

ZDV�VRXJKW�DV�LW�ZDV�GHHPHG�QHFHVVDU\�LQ�RUGHU�WR�XVH�WKH�GDWD�JHQHUDWHG�IURP�WKH�LQWHUYLHZV�

DQG���RU�LQWHUDFWLRQV�DQG�FLWH�WKHP���

�

$GGLWLRQDOO\�� WKH� DQRQ\PLW\� RI� WKH� UHVHDUFK� SDUWLFLSDQWV� KDV� EHHQ� HQVXUHG� WKURXJKRXW� WKLV�

UHVHDUFK� SURFHVV�� $V� VXFK�� ILFWLWLRXV� QDPHV� DUH� XVHG� LQ� WKH� IROORZLQJ� FKDSWHUV� WR� SUHVHUYH�

WKHLU� DQRQ\PLW\�� $V� -DPHV� ������� UHIHU� WR� IRRG� FRQVXPSWLRQ� DV� µSRVLWLRQDO� FRQVXPSWLRQ¶�

ZKLFK�LPSOLHV�WKDW�RQH¶V�IRRG�FRQVXPSWLRQ�SDWWHUQV�FDQ�EH�DVVRFLDWHG�ZLWK�HLWKHU�PRYLQJ�XS�

RU� GRZQ� LQ� WKH� SUHYDLOLQJ� VRFLDO� KLHUDUFK\�� $V� VXFK�� WKH� GHVFULSWLRQ� RI� IRRG� SDWWHUQV� FDQ�

EHFRPH� DQ� LVVXH� RI� FRQWHQWLRQ� DQG� WKHUHIRUH� WR� JDWKHU� IDFWXDO� LQIRUPDWLRQ�� UHVHDUFK�

SDUWLFLSDQWV�ZHUH�JXDUDQWHHG�DQRQ\PLW\���

�



���

�

7KH� SURSRVHG� UHVHDUFK� PHWKRGRORJ\� DSSOLHG� WR� WKLV� UHVHDUFK� SURMHFW� ZDV� HQGRUVHG� E\� WKH�

8QLYHUVLW\�RI�&DSH�7RZQ��)DFXOW\�RI�6FLHQFH�5HVHDUFK�(WKLFV�&RPPLWWHH��6HH�$SSHQGL[�$��

(WKLFV�&OHDUDQFH�)RUP���

�

����� /,0,7$7,216�

7KHUH�ZHUH�PDQ\�KXUGOHV�IDFHG�ZKLOH�FRQGXFWLQJ�WKLV�UHVHDUFK�SURMHFW�DQG�WKH�PDLQ�RQH�ZDV�

SHRSOH¶V�LQLWLDO�ODFN�RI�LQWHUHVW�LQ�SDUWLFLSDWLQJ�LQ�WKH�UHVHDUFK�VWXG\��,�VWDUWHG�E\�ZDONLQJ�WKH�

VWUHHWV� RI� 7UDQTXHEDU�� 3RUW� /RXLV� ZLWK� P\� UHVHDUFK� DVVLVWDQW�� $VKOH\� DQG� ZH� NQRFNHG� RQ�

PDQ\�GRRUV�ZLWKRXW�DQ\�VXFFHVV�DV�SHRSOH�ZHUH�HLWKHU�DW�ZRUN�RU�RWKHUZLVH�RFFXSLHG��$OVR��

PDQ\�SHRSOH�GHFOLQHG�WR�SDUWLFLSDWH�LQ�WKH�VWXG\��,Q�KLQGVLJKW��,�IRXQG�RXW�WKDW�SUHFHGLQJ�P\�

ILHOGZRUN�� WZR� PDMRU� QDWLRQDO� VXUYH\V�� QDPHO\� KRXVLQJ� DQG� SRSXODWLRQ� VXUYH\V�� ZHUH�

FRQGXFWHG� WKURXJKRXW� WKH� ZKROH� FRXQWU\�� 7KH\� ZHUH� ERWK� WLPH�FRQVXPLQJ� VXUYH\V� ZKLFK�

WKHQ�UHVXOWHG�LQ�D�IRUP�RI�µIDWLJXH¶��0DQ\�SRWHQWLDO�UHVHDUFK�SDUWLFLSDQWV�ZHUH�WKXV�XQZLOOLQJ�

WR�GHGLFDWH�DQ\�PRUH�WLPH�WR�DQVZHULQJ�TXHVWLRQV���

�

$QRWKHU�PDMRU� FKDOOHQJH� IDFHG� SUHFHGLQJ� WKH� GDWD� FROOHFWLRQ� SKDVH�ZDV� WR� ILQG� D� UHVHDUFK�

DVVLVWDQW�ZLWK�JRRG�ORFDO�NQRZOHGJH�LQ�ERWK�VLWHV��,�ZDV�UHIHUUHG�WR�3DXO��D�SRWHQWLDO�UHVHDUFK�

DVVLVWDQW�DQG�ORFDO�UHVLGHQW�RI�%DPERXV�9LULHX[��+RZHYHU��3DXO�KDG�WR�OHDYH�WKH�FRXQWU\�DQG�

DV� VXFK�� WKLV� FDXVHG� D� VHWEDFN� LQ� WKH� UHVHDUFK� SURFHVV�� 7KXV�� ,� KDG� WR� UHVRUW� WR� DGRSWLQJ�

DQRWKHU�VWUDWHJ\�DQG�VLQFH�,�IHOW�FRPIRUWDEOH�HQRXJK�WR�EH�LQ�%DPERXV�9LULHX[�RQ�P\�RZQ��,�

GHFLGHG�WR�ZDON�WKH�VLWH��PHHW�SHRSOH�DQG�FRQGXFW�LQWHUYLHZV�RQ�P\�RZQ���

�

0RUHRYHU�� ,� VWUXJJOHG� WR�REWDLQ� IDFWXDO� VRFLR�HFRQRPLF�GDWD�SHUWDLQLQJ� WR� WKH� VLWHV��'XULQJ�

ILHOGZRUN�� ,�JRW� LQ� WRXFK�ZLWK� WKH� ORFDO�PXQLFLSDOLW\� LQ�3RUW�/RXLV�DQG� WKH�'LVWULFW�&RXQFLO�

RIILFH� LQ�6DYDQQH�ZKLFK� LV� WKH�JRYHUQLQJ�ERG\� LQ�%DPERXV�9LULHX[��EXW�PLFUR� OHYHO�VRFLR�

HFRQRPLF�LQIRUPDWLRQ�ZDV�XQDYDLODEOH��7KH�QDWLRQDO�OLEUDU\�ZDV�FRQVXOWHG�IRU�KLVWRULFDO�GDWD�

DQG� WKH�KLVWRU\�RI�3RUW�/RXLV�ZDV�ZHOO�GRFXPHQWHG�DQG�\HW� DOO� WKH� UHFRUGV� ,�FRQVXOWHG�KDG�

OLWWOH�RU�QR�PHQWLRQ�RI�7UDQTXHEDU��7KXV�LQ�RUGHU�WR�SURYLGH�VRPH�EDFNJURXQG�LQIRUPDWLRQ��,�

KDG� WR� UHVRUW� WR� XVLQJ� LQIRUPDWLRQ� DYDLODEOH� IURP� WUDYHO�ZHEVLWHV�� QHZVSDSHU� FOLSSLQJV� DQG�

PDJD]LQHV���

�



���

�

,Q� OLNH� PDQQHU�� LQIRUPDWLRQ� JDWKHULQJ� IURP� DFDGHPLFV���� JRYHUQPHQW� RIILFLDOV� DQG� RWKHU�

UHODWHG�SHRSOH�SURYHG�WR�EH�FKDOOHQJLQJ��0DQ\�JRYHUQPHQWDO�GHSDUWPHQWV��LQVWLWXWLRQV��QRQ�

JRYHUQPHQWDO� RUJDQL]DWLRQV�� XQLYHUVLW\� DFDGHPLFV�� ORFDO� VXSHUPDUNHW� FKDLQV�� IRRG�

GLVWULEXWRUV�DQG�IRRG�LPSRUWHUV�ZHUH�DSSURDFKHG�IRU�VHFRQGDU\�GDWD�FROOHFWLRQ��$IWHU�KDYLQJ�

IORZQ� EDFN� WR� &DSH� 7RZQ� DQG� VWDUWHG� DQDO\]LQJ� WKH� GDWD� FROOHFWHG� GXULQJ� ILHOGZRUN�� ,�

UHDOL]HG�WKDW�WKHUH�ZHUH�JDSV�LQ�WKH�GDWD��7KHUHIRUH�WR�EULGJH�WKLV�LQIRUPDWLRQ�JDS��DFDGHPLFV�

IURP�WKH�8QLYHUVLW\�RI�0DXULWLXV�DQG�UHOHYDQW�JRYHUQPHQW�RIILFLDOV�ZHUH�FRQWDFWHG�ZLWK�YHU\�

OLWWOH�VXFFHVV��1XPHURXV�SKRQH�FDOOV�ZHUH�PDGH��HPDLOV�VHQW�RXW�EXW�IHZ�UHSOLHG�WR�P\�GDWD�

UHTXHVWV��1HYHUWKHOHVV��WKH�FRUH�RI�WKH�GLVVHUWDWLRQ�EHLQJ�WR�LQYHVWLJDWH�WKH�OLYHG�H[SHULHQFH�RI�

D�FKDQJLQJ�IRRG�V\VWHP�LQ�0DXULWLXV��GLG�QRW�VXIIHU�IURP�VXFK�LQIRUPDWLRQ�JDSV��

�

$�JUHDWHU�YROXPH�RI�VHFRQGDU\�GDWD�ZRXOG�KDYH�EHHQ�YDOXDEOH�WR�SRUWUD\�VRPH�RI�WKH�FKDQJHV�

LQ�WKH�IRRG�V\VWHP�DQG�FRPSOHPHQW�UHVHDUFK�SDUWLFLSDQWV¶�DFFRXQWV�RI�WKH�OLYHG�H[SHULHQFH�RI�

D�FKDQJLQJ� IRRG�V\VWHP��+RZHYHU�� WKH�DLP�RI� WKH� UHVHDUFK�VWXG\� LV� WR� LQYHVWLJDWH� WKH� OLYHG�

H[SHULHQFH� RI� D� FKDQJLQJ� IRRG� V\VWHP�� WKHUHIRUH� WKH� DIRUHPHQWLRQHG� VHFRQGDU\� GDWD� LV� QRW�

FHQWUDO�WR�WKH�VWXG\��7KH�UHVHDUFK�VWXG\�KLQJHV�RQ�WKH�UHVHDUFK�SDUWLFLSDQWV¶�H[SHULHQFH�RI�WKH�

FKDQJLQJ� 0DXULWLDQ� IRRG� V\VWHP� DQG� DV� VXFK�� WKH� DGYDQFHPHQW� RI� WKH� VWXG\� ZDV� QRW�

FRPSURPLVHG���

�

����� &21&/86,21�

7KH�PHWKRGRORJLFDO� DSSURDFK� XVHG� LQ� WKLV� UHVHDUFK� VWXG\� ZDV� GHWHUPLQHG� E\� WKH� UHVHDUFK�

TXHVWLRQV��7KH\�VKDSHG�DQG�IUDPHG�WKH�DSSURDFK�DGRSWHG��EH�LW�IURP�WKH�FKRLFH�RI�VWXG\�VLWHV��

VDPSOH�VL]H�� UHVHDUFK�SDUWLFLSDQWV� WR� WKH�PHWKRGV�HPSOR\HG��7KH� UHVHDUFK� LV�SUHGRPLQDQWO\�

TXDOLWDWLYH�LQ�QDWXUH�ZKHUHE\�WKH�OLYHG�H[SHULHQFH�RI�D�FKDQJLQJ�IRRG�V\VWHP�LV�LQYHVWLJDWHG��

6RPH�TXDQWLWDWLYH�VHFRQGDU\�GDWD�ZDV�FROOHFWHG�LQ�RUGHU�WR�VXSSRUW�RU�QHJDWH�WKH�DUJXPHQWV�

SXW�IRUZDUG�E\�WKH�UHVHDUFK�SDUWLFLSDQWV��,Q�WKLV�FKDSWHU��,�KDYH�H[SODLQHG�WKH�PHWKRGV�XVHG�WR�

FROOHFW�GDWD�DQG�WKH�W\SH�RI�GDWD�FROOHFWHG��'LIIHUHQW�PHWKRGV�ZHUH�XVHG�WR�HQVXUH�D�KROLVWLF�

XQGHUVWDQGLQJ�RI�WKH�OLYHG�H[SHULHQFH�RI�D�FKDQJLQJ�IRRG�V\VWHP���

�

�������������������������������������������������
��� 6RPH� DFDGHPLFV� IURP� WKH� 8QLYHUVLW\� RI� 0DXULWLXV� ZHUH� FRQWDFWHG� GXULQJ� WKH� ILHOGZRUN� SKDVH� DQG�
WKHUHDIWHU��KRZHYHU�,�ZDV�XQVXFFHVVIXO�LQ�VHWWLQJ�XS�RQH�RQ�RQH�RU�SKRQH�LQWHUYLHZV�ZLWK�WKHP��1XPHURXV�
HPDLOV�ZHUH�VHQW�DQG�SKRQH�FDOOV�ZHUH�PDGH�EXW�WR�QR�DYDLO���



���

�

'HVFULSWLRQV� RI� WKH� VWXG\� VLWHV� DUH� SURYLGHG� LQ� RUGHU� WR� FRQWH[WXDOLVH� WKH� UHVHDUFK� VWXG\��

([SODLQLQJ� WKH� DVVXPSWLRQV� LQ� WKH� FKRLFH� RI� PHWKRGV� DQG� VLWHV� EULQJ� WR� WKH� IRUHIURQW� WKH�

DVVXPSWLRQV� DERXW� UHDOLW\�� ,Q� DGGLWLRQ�� DFNQRZOHGJLQJ� WKDW� P\� SRVLWLRQDOLW\�� i.e�� WKH�

FRQVWUXFWV�RI�P\� LGHQWLW\� DV�D�0DXULWLDQ� IHPDOH� UHVHDUFKHU� LQIOXHQFHG� WKH�RXWFRPH�H[SRVHV�

VRPH�RI�WKH�SRZHU�G\QDPLF�DQG�KLHUDUFK\�LQ�SODFH�LQ�WKH�0DXULWLDQ�VRFLHW\��7KH�PHWKRGRORJ\�

HPSOR\HG�GXULQJ� WKH� UHVHDUFK�DQG�DV� H[SODLQHG� WKURXJKRXW� WKLV�FKDSWHU�ZDV�XVHG� WR�FROOHFW�

GDWD�LQ�RUGHU�WR�DQVZHU�SHUWLQHQW�UHVHDUFK�TXHVWLRQV���

� �



���

�

�
�
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����� ,1752'8&7,21�

7KH�WKHRU\�RQ�QXWULWLRQ�WUDQVLWLRQ�LV� ODUJHO\�FHQWUHG�RQ�WKH�HFRQRPLF�IDFWRUV�GULYLQJ�GLHWDU\�

FKDQJHV� QRWHG� DFURVV� WKH� JOREH�� 7KHUH� LV� D� SOHWKRUD� RI� PDFUROHYHO� IDFWRUV� WULJJHULQJ� DQG�

IXUWKHULQJ� WKH� µ:HVWHUQLVDWLRQ� RI� WKH� JOREDO� GLHW¶�ZKLFK� KDYH� EHHQ� GLVFXVVHG� LQ�&KDSWHU� ���

7KH�OLWHUDWXUH�LGHQWLILHV�JOREDOLVDWLRQ�DV�RQH�RI�WKH�PDMRU�FRQWULEXWLQJ�IDFWRUV�WR�WKH�VSUHDG�RI�

QXWULWLRQ� WUDQVLWLRQ� �+DZNHV�� ������ +DZNHV�� &KRSUD� 	� )ULHO�� ������ .HQQHG\�� 1DQWHO� 	�

6KHWW\�� ������ /DQJ�� ������ 3RSNLQ�� ������� *OREDOLVDWLRQ� OHDGV� WR� WKH� FRQYHUJHQFH� RI�

HFRQRPLF��VRFLDO�DQG�FXOWXUDO�V\VWHPV�DFURVV�FRXQWULHV��+XJKHV�	�/DZUHQFH��������.HQQHG\��

1DQWHO�	�6KHWW\��������DQG�WKHUHIRUH�LQIOXHQFHV�WKH�IRRG�VXSSO\�DV�ZHOO�DV�IRRG�GHPDQG��2Q�

WKH� GHPDQG� VLGH�� IDFWRUV� VXFK� DV� XUEDQLVDWLRQ�� LQFRPH� JURZWK� DQG� VRFLDO� VWDWXV� GULYH� WKH�

FKDQJH�ZKLOH� RQ� WKH� VXSSO\� VLGH� RI� WKH� IRRG� VHFWRU�� WUDGH� OLEHUDOLVDWLRQ� LV� UHFRJQLVHG� DV� D�

VLJQLILFDQW�FDXVDO�IDFWRU��)$2���������/DQJ��������VWDWHV�WKDW�JOREDOLVDWLRQ�KDV�VLJQLILFDQWO\�

DOWHUHG�WKH�IRRG�V\VWHP��IURP�DJULFXOWXUH��SURFHVVLQJ��GLVWULEXWLQJ�DQG�PDUNHWLQJ��+HQFH�WKLV�

FKDSWHU� FRQWH[WXDOLVHV� 0DXULWLXV� LQ� WKH� SURFHVV� RI� JOREDOLVDWLRQ� DQG� HQJDJHV� ZLWK� WKH�

HFRQRPLF�UHVWUXFWXULQJ�WKDW�KDV�UHVXOWHG�WKHUHRI���

�

7KH�FKDQJH�LQ�WKH�VRFLR�HFRQRPLF�V\VWHPV�UHDOLVHG�WKURXJK�JOREDOLVDWLRQ�SHUWDLQV�ODUJHO\�WR�

LQFUHDVHG� LQFRPH��XUEDQLVDWLRQ�DQG� WKH�VKDUH�RI�ZRPHQ�FRQVWLWXWLQJ� WKH�DFWLYH� ODERXU� IRUFH�

�+DZNHV��&KRSUD�	�)ULHO���������7KH�DIRUHPHQWLRQHG�FKDQJHV�DOO�KDYH�LPSDFWV�RQ�WKH�IRRG�

V\VWHP�ZLWK�WKH�JHQHUDO�WUHQG�EHLQJ�WKH�GLVWDQFLQJ�IURP�WKH�VR�FDOOHG�WUDGLWLRQDO�GLHWV�WR�WKH�

DGRSWLRQ� RI� DQ� HQHUJ\�GHQVH�� KLJK�IDW�� KLJK�FDORULH�� QXWULWLRQ�SRRU� GLHW�� 7KH� HFRQRPLF�

FKDQJHV� WKDW� KDYH� FRQWULEXWHG� WR� WKH� UDSLG� HFRQRPLF� GHYHORSPHQW� LPSDFWHG� WKH�0DXULWLDQ�

IRRG�V\VWHP��7KH�OLWHUDWXUH�VXJJHVWV�WKDW�QXWULWLRQ�WUDQVLWLRQ�LV�DOPRVW�LQHYLWDEOH�RQFH�IDFWRUV�

VXFK�DV�JOREDOLVDWLRQ��LQFOXGLQJ�inter alia��WUDGH�OLEHUDOLVDWLRQ��LQFUHDVHG�LQFRPH��XUEDQLVDWLRQ�

DUH� SUHVHQW� ZLWKLQ� DQ� HFRQRPLF� V\VWHP�� 7KHUHIRUH� WKLV� FKDSWHU� GHVFULEHV� WKH� PDFUROHYHO�

VWUXFWXUDO�FKDQJHV�QRWHG�LQ�WKH�0DXULWLDQ�HFRQRPLF�V\VWHP�DV�QXWULWLRQ�WUDQVLWLRQ�UHVXOWV�IURP�

VXFK�FKDQJHV����



���

�

%HIRUH� GHOYLQJ� LQWR� KLVWRULF� SROLWLFDO� GLVFRXUVH� WKDW� KDV� LQIOXHQFHG� WKH� GHYHORSPHQW� RI�

0DXULWLXV��LW�LV�FUXFLDO�IURP�WKH�RQVHW�WR�GHILQH�WKH�WHUP�WUDGLWLRQDO�IRRG�V\VWHP�LQ� WKH�ORFDO�

FRQWH[W��DV�XVHG�WKURXJKRXW�WKLV�GLVVHUWDWLRQ���

������� 7KH�$PELJXRXV�7HUP�µ7UDGLWLRQDO�)RRG�6\VWHP¶�LQ�WKH�0DXULWLDQ�&RQWH[W�

7KH� WHUP�µWUDGLWLRQDO� IRRG�V\VWHP¶�XVHG�DQG�GHVFULEHG� WKURXJKRXW� WKLV�GLVVHUWDWLRQ�UHIHUV� WR�

WKH� IRRG� V\VWHP� WKDW� ZDV� SUHYDLOLQJ� EHIRUH� VLJQLILFDQW� GHYHORSPHQW� RFFXUUHG� DIWHU�

LQGHSHQGHQFH�LQ�������,Q�RWKHU�ZRUGV��LW�LV�XVHG�WR�GHVFULEH�WKH�IRRG�V\VWHP�WKDW�ZDV�W\SLFDO�

RI�0DXULWLXV�DSSUR[LPDWHO\����\HDUV�DJR���

�

$OWKRXJK�WKH�WHUP�µWUDGLWLRQDO�IRRG¶�LV�XVHG��LW�VKRXOG�EH�QRWHG�WKDW�WKHUH�LV�QR�VXFK�WKLQJ�DV�

WR� VRPH�GHJUHH� WKH� V\VWHP�KDV� DOZD\V�EHHQ�HYROYLQJ��$�SXUHO\� LQGLJHQRXV�0DXULWLDQ� IRRG�

FXOWXUH�PLJKW� QR� ORQJHU� H[LVW� EHFDXVH� RI�:HVWHUQ� LQIOXHQFHV� FXUUHQWO\� UHIOHFWHG� LQ� GLHWDU\�

SDWWHUQV� �8XVLWDOR� et al.�� ������(VSHFLDOO\� LQ� D� SODFH� OLNH�0DXULWLXV�ZKHUH� WKHUH� KDYH� EHHQ�

FXOWXUDO�LQIOXHQFHV�IURP�DURXQG�WKH�ZRUOG��0DXULWLXV�KDV�D�YHU\�ULFK�IRRG�FXOWXUH�GXH�WR�WKH�

GLYHUVLW\� RI� EDFNJURXQG� RI� 0DXULWLDQV�� (YHU\� 0DXULWLDQ� GHVFHQGV� IURP� D� JHQHDORJ\� RI�

LPPLJUDQWV�� LQGHQWXUHG� ODERXUHUV� IURP� ,QGLD�� VODYHV� IURP�:HVW�$IULFD�� WUDGHUV� IURP�&KLQD�

DQG� (XURSHDQ� FRORQLVHUV� �&DULOOHW� 	� 3UHVVHU�� ������� 7KHUHIRUH� WKH� WUDGLWLRQDO� IRRG� FXOWXUH�

LWVHOI�LV�D�PL[�RI�IRRG�WUDGLWLRQV�IURP�YDULRXV�SDUWV�RI�WKH�JOREH��(YHU\�HWKQLF�JURXS�KDV�WKHLU�

VLJQDWXUH� GLVK� DQG� WKHLU� SDUWLFXODU� IRRG� SUHSDUDWLRQ�PHWKRGV�� 7KH� SUHYDLOLQJ� GLHWDU\� KDELWV�

DFURVV� WKH� FRXQWU\� DUH� GHULYHG� IURP� D�ZLGH� VSHFWUXP� RI� IRRG� WUDGLWLRQV�PLUURULQJ� D�PXOWL�

HWKQLF�VRFLHW\���

�

,Q� DGGLWLRQ�� WKDQNV� WR� FKDQJLQJ� DJULFXOWXUDO� SUDFWLFHV� DQG� WHFKQRORJ\�� WKH� IRRG� V\VWHP� KDV�

EHHQ�HYROYLQJ�WR�DGDSW�WR�WKH�QHHGV�RI�WKH�SRSXODWLRQ��+RZHYHU��WKH�SDUWLFLSDQWV�GLG�DUWLFXODWH�

FKDQJHV�DV�IURP�D�WUDGLWLRQDO�V\VWHP�WR�D�PRGHUQ�RQH��,Q�NHHSLQJ�ZLWK�WKH� WHUPV�DUWLFXODWHG�

E\�WKH�SDUWLFLSDQWV�DQG�LQ�RUGHU�WR�UHWDLQ�WKHLU�YRLFHV��WKH�WHUPV�WUDGLWLRQDO�DQG�PRGHUQ�IRRG�

V\VWHPV�KDYH�EHHQ�XVHG�WKURXJKRXW�WKLV�GRFXPHQW���

�

,�WULHG�WR�JDLQ�LQVLJKW�LQWR�WKH�WUDGLWLRQDO�IRRG�V\VWHP�WKDW�ZDV�SUHYDLOLQJ�LQ�0DXULWLXV�IRU�DV�

IDU�EDFN�LQ�WLPH�DV�UHVHDUFK�SDUWLFLSDQWV�FRXOG�UHFDOO��0RVW�RI�WKH�SDUWLFLSDQWV�EHORQJHG�WR�WKH�

ROGHU�JHQHUDWLRQ�PHDQLQJ�WKDW�WKH\�KDYH�EHHQ�SDUW�RI�WKH�WUDGLWLRQDO�0DXULWLDQ�IRRG�V\VWHP��,W�

ZDV�VWUDWHJLF�WR�WDUJHW�SHRSOH�ZKR�KDYH�OLYHG�WKURXJK�WKH�WUDGLWLRQDO�0DXULWLXV�DV�WKH\�ZRXOG�



���

�

KDYH�PRUH�LQVLJKW�RQ�WUDGLWLRQDO�IRRGV�DQG�WKH�H[LVWLQJ�IRRG�V\VWHP��7KHUHIRUH�ZHDYLQJ�DOO�RI�

WKHLU� DFFRXQWV� WRJHWKHU� \LHOGV� D� YHU\� ULFK� DQG� FRKHVLYH� SLFWXUH� RI� WKH� IRRG� V\VWHP� WKDW�

SUHYDLOHG�LQ�WKH�SDVW��7KH�FXUUHQW�IRRG�V\VWHP�DV�VHHQ�WKURXJK�WKH�SDUWLFLSDQWV¶�OHQV�LV�IXUWKHU�

H[SORUHG�DV�WKH\�GHVFULEH�WKHLU�GDLO\�HQFRXQWHUV�UHYROYLQJ�DURXQG�IRRG�DQG�FDSWXUH�WKHLU�OLYHG�

H[SHULHQFH�RI�WKH�FXUUHQW�FKDQJLQJ�IRRG�V\VWHP���

�

����� 7+(�0$85,7,$1�62&,(7<��$�352'8&7�2)�*/2%$/,6$7,21�

%HIRUH�GHOYLQJ�LQWR�WKH�VWUXFWXUDO�FKDQJH��LW�VKRXOG�EH�SRLQWHG�RXW�WKDW�WKH�0DXULWLDQ�VRFLHW\�

FRXOG� EH� DUJXHG� WR� EH� D� UHVXOW� RI� WKH� SURFHVV� RI� HDUOLHU� SKDVHV� RI� JOREDOLVDWLRQ��7KHUH� LV� D�

PXOWLWXGH�RI� GHILQLWLRQV� DYDLODEOH� IRU� WKH� SURFHVV� RI� JOREDOLVDWLRQ�� ,Q� HVVHQFH�� LW�PHDQV� WKH�

LGHDOLVHG�V\VWHP�RI�WKH�IORZ�RI�SHRSOH��LGHDV��JRRGV�DQG�PRQH\��7KHUHIRUH�0DXULWLXV�EHLQJ�D�

PXOWL�HWKQLF�DQG�PXOWL�FXOWXUDO�VRFLHW\�SRSXODWHG�XQGHU�WKH�)UHQFK�DQG�%ULWLVK�UXOH�LV�QRW�QHZ�

WR�WKH�FRQFHSW�RI�JOREDOLVDWLRQ��'LIIHUHQW�ZDYHV�RI�LPPLJUDWLRQ�EURXJKW�SHRSOH�IURP�$IULFD��

$VLD�DQG�(XURSH� WR� WKH� LVODQG� �0DXUHU���������$V�VXFK�� WKH� HWKQLF�GLYHUVLW\� H[SHULHQFHG� LQ�

0DXULWLXV� LV� D� UHVXOW� RI� JOREDOLVDWLRQ�� $V� GRFXPHQWHG� LQ� WKH� OLWHUDWXUH�� JOREDOLVDWLRQ� LV�

VWURQJO\� DVVRFLDWHG� ZLWK� ODUJH� VFDOH� FKDQJHV� DQG� LQGHHG�� 0DXULWLXV� XQGHUZHQW� VWUXFWXUDO�

FKDQJHV�DV�(XURSHDQV�FRORQLVHG� WKH� LVODQG��VODYHV�EURXJKW� LQ� IURP�:HVW�$IULFD�� LQGHQWXUHG�

ODERXUHUV�VKLSSHG�IURP�,QGLD�DQG�WUDGHUV�DUULYHG�IURP�&KLQD��$ORQJ�ZLWK�GLIIHUHQW�JURXSV�RI�

SHRSOH� FDPH� D� ULFKQHVV� RI� FXOWXUDO� GLYHUVLW\�ZKLFK� LV� FXUUHQWO\� EHLQJ� HURGHG��+RZHYHU�� DV�

VWDWHG�DERYH��WKH�0DXULWLDQ�VRFLHW\�HYROYHG�XQGHU�WKH�LQIOXHQFH�RI�JOREDOLVDWLRQ�DQG�WKHUHIRUH�

WKHUH�LV�QR�WUXH�WUDGLWLRQDO�IRRG�V\VWHP��,W�KDV�EHHQ�D�VRFLHW\�LQ�VRPH�IRUP�RI�WUDQVLWLRQ�RYHU�

WKH�ODVW�WZR�FHQWXULHV��EXW�WKH�WUDQVLWLRQ�KDV�EHHQ�RFFXUULQJ�DW�DQ�DFFHOHUDWHG�SDFH�LQ�WKH�SRVW�

FRORQLDO�HUD���

�

������� 7KH�&RORQLDO�+LVWRU\�RI�0DXULWLXV�

&RORQLDOLVP�SOD\HG�D�VLJQLILFDQW�UROH�LQ�VKDSLQJ�WKH�0DXULWLDQ�HFRQRP\��0DXULWLXV�KDV�D�ORQJ�

KLVWRU\� RI� FRORQLVDWLRQ� DQG� H[SHULHQFHG� GLIIHUHQW� ZDYHV� RI� RFFXSDWLRQ� UDQJLQJ� IURP� WKH�

'XWFK��)UHQFK�WR�WKH�%ULWLVK��7KH�HDUOLHVW� UHFRUGV�VXJJHVW� WKDW� WKH�LVODQG�ZDV�GLVFRYHUHG�E\�

WKH�$UDEV�EXW�WKH\�GLG�QRW�VWD\�RQ�WKH�LVODQG�DQG�DV�LW�ZDV�XQRFFXSLHG��LW�ZDV�UH�GLVFRYHUHG�

E\�WKH�3RUWXJXHVH�LQ�WKH���WK�&HQWXU\��<HXQJ�/DP�.R���������7KH�ILUVW�ZDYH�RI�FRORQLVDWLRQ�

EHJDQ� LQ������DQG�HQGHG� LQ������ZLWK� WKH�VHWWOHPHQW�RI� WKH�'XWFK� �5HSXEOLF�RI�0DXULWLXV��



���

�

�������(YHQ�WKRXJK�WKH�'XWFK�RQO\�RFFXSLHG�WKH�LVODQG�IRU�D�VKRUW�VSDQ�RI�WLPH��WKH\�VKDSHG�

WKH�LVODQG�LQ�YDULRXV�ZD\V��)RU�LQVWDQFH��WKH\�LQWURGXFHG�D�QXPEHU�RI�VSHFLHV��DPRQJVW�ZDV�

WKH� VXJDUFDQH� SODQW�� 7KH\� DOVR� UHPRYHG� HERQ\� IRUHVWV� DQG� KXQWHG� WKH� 'RGR� WR� H[WLQFWLRQ�

�<HXQJ�/DP�.R��������5HSXEOLF�RI�0DXULWLXV���������$IWHU� WKH�GHSDUWXUH�RI�WKH�'XWFK�� WKH�

)UHQFK�VHWWOHG�RQ�WKH�LVODQG�LQ������DQG�LW�EHFDPH�RQH�RI�WKHLU�VXFFHVVIXO�FRORQLHV�DIWHU�WKH�

DUULYDO�RI�D�)UHQFK�*RYHUQRU�QDPHG�0DKH�GH�/DERXUGRQQDLV��5HSXEOLF�RI�0DXULWLXV����������

�

8QGHU�)UHQFK�FRORQLDO�UXOH��VXJDU�FXOWLYDWLRQ�LQFUHDVHG�VLJQLILFDQWO\��,W�ZDV�GXULQJ�WKLV�SHULRG�

WKDW� WKH� ILUVW� VXJDU� IDFWRU\� ZDV� HVWDEOLVKHG� LQ� ����� �)UDQNHO�� ������� 2WKHU� FURSV� ZHUH�

LQWURGXFHG� DQG� FXOWLYDWHG�� KRZHYHU� VXJDUFDQH� EHLQJ� DQ� LPSRUWDQW� FDVK� FURS� RQ� WKH� JOREDO�

HFRQRP\� UHFHLYHG� PXFK� DWWHQWLRQ�� $FFRUGLQJ� WR� )UDQNHO� �������� XQGHU� WKH� )UHQFK� UXOH��

VODYHU\� ZDV� FRPPRQ� SUDFWLFH� WR� VXVWDLQ� WKH� ERRPLQJ� VXJDU� HFRQRP\�� 7KH� %ULWLVK� (PSLUH�

HYHQWXDOO\�FDSWXUHG�DQG�UHFODLPHG�WKH�LVODQG�EXW�WKH�)UHQFK�VHWWOHUV�ZHUH�DOORZHG�WR�VWD\�RQ�

WKH�LVODQG��1HYHOLQJ��������VWDWHV�WKDW�WKH�%ULWLVK�UHLQIRUFHG�WKH�VXJDU�LQGXVWU\�WR�EHQHILW�WKH�

HPSLUH�DW�ODUJH�ZKLFK�SURPSWHG�WKH�LQWHJUDWLRQ�RI�WKH�0DXULWLDQ�HFRQRP\�LQWR�WKH�FDSLWDOLVW�

ZRUOG�� $FFRUGLQJ� WR� 1HYHOLQJ� �������� WKH� ODUJH� VFDOH� VXJDU� SURGXFWLRQ� RQ� WKH� LVODQG� ZDV�

SDUDOOHOHG�E\�WKH�RYHUWKURZ�RI�VXJDU�DV�WKH�PRVW�LPSRUWDQW�IRRG�LPSRUW�LQ�(QJODQG��7KHUHIRUH�

VXJDU�EHFDPH�DQ�LPSRUWDQW�FURS�LQ�WKH�0DXULWLDQ�HFRQRP\�DV�ZHOO�DV�IRU�WKH�%ULWLVK�(PSLUH�

WKXV�H[SODLQLQJ�LWV�ORQJ�KLVWRU\�RI�VXJDUFDQH�FXOWLYDWLRQ���

�

����� 3267�&2/21,$/�(&2120,&�'(9(/230(17�

0DXULWLXV��D�VPDOO�LVODQG�ZLWK�D�SRSXODWLRQ�RI�����PLOOLRQ�KDV�EHFRPH�D�VLJQLILFDQW�HFRQRPLF�

SOD\HU�RQ�WKH�$IULFDQ�FRQWLQHQW��0DXULWLXV�JDLQHG�LWV�LQGHSHQGHQFH�IURP�WKH�%ULWLVK�LQ�������

7KURXJK� D� SOHWKRUD� RI� HFRQRPLF� VWUXFWXUDO� FKDQJHV��0DXULWLXV� LPSURYHG� LWV� HFRQRP\� IURP�

RQH� RQFH� FODVVLILHG� DV� XQGHUGHYHORSHG� WR� DQ� XSSHU� PLGGOH� LQFRPH� FRXQWU\�� 7KRVH�

PDFURHFRQRPLF�FKDQJHV�KDYH�SODFHG�0DXULWLXV�RQ�WKH�JOREDO�HFRQRPLF�IURQW��=DIDU���������

�

<HXQJ� /DP� .R� ������� DQG� &KHUQRII� DQG� :DUQHU� ������� VWDWH� WKDW� 0DXULWLXV� ODFNHG� WKH�

IDYRXUDEOH�FRQGLWLRQV�IRU�IDVW�HFRQRPLF�JURZWK�UHFRUGHG�IURP�WKH�����V�� ,QVWHDG�0DXULWLXV�

ZDV� HQGRZHG� ZLWK� JHRJUDSKLFDO� UHPRWHQHVV�� WURSLFDO� FOLPDWH� DORQJ� ZLWK� WKH� DVVRFLDWHG�

WURSLFDO� GLVHDVHV�� WKH� VPDOO� VL]H� RI� WKH� ORFDO� PDUNHW� DQG� QDWXUDO� GLVDVWHUV�� ,Q� DGGLWLRQ�� LWV�

KHDY\� UHOLDQFH� RQ� VXJDUFDQH� PDGH� LW� YHU\� YXOQHUDEOH� WR� H[WHUQDO� JOREDO� PDUNHW� VKRFNV�



���

�

�&KHUQRII�	�:DUQHU���������7KURXJK�ZDYHV�RI�VXEVWDQWLDO�HFRQRPLF�UHVWUXFWXULQJ��0DXULWLXV�

PDQDJHG� WR� UHDOLVH� HFRQRPLF� JURZWK� DQG� KDV� EHHQ� WHUPHG� D� µSDUDGLJP� RI� IDVW� VXVWDLQDEOH�

JURZWK´�E\�&KHUQRII�DQG�:DUQHU�����������'HVSLWH�WKH�ODFN�RI�QDWXUDO� UHVRXUFHV��0DXULWLXV�

PDQDJHG� WR� HQWHU� WKH�JOREDO�PDUNHW��7KH� IROORZLQJ�VHFWLRQ�H[SODLQV�KH�GLIIHUHQW�SHULRGV�RI�

HFRQRPLF�GHYHORSPHQW�H[SHULHQFHG�LQ�0DXULWLXV���

�

������� 7KH�'LIIHUHQW�:DYHV�RI�(FRQRPLF�'HYHORSPHQW�

7KH�IDVW�HFRQRPLF�JURZWK�FDQ�EH�DWWULEXWHG�WR�WKUHH�GLIIHUHQW�SHULRGV�RI�LWV�KLVWRU\�ZKLFK�ZDV�

LQLWLDWHG�LQ�WKH�����V��&KHUQRII�	�:DUQHU���������,W�ZDV�D�WLPH�RI�FUXFLDO�LPSRUWDQFH�LQ�LWV�

KLVWRU\� DV� QHJRWLDWLRQV� EHJDQ� ZLWK� WKH� %ULWLVK� (PSLUH� IRU� HFRQRPLF� LQGHSHQGHQFH� ZKLFK�

SURPSWHG� DQ� LQYHVWLJDWLRQ� LQ� LWV� HFRQRP\�� KLJKOLJKWLQJ� LWV� OLPLWDWLRQV� DQG� SRVVLELOLWLHV�

�<HXQJ�/DP�.R���������7KLV� OHG� WR� WKH� LGHQWLILFDWLRQ�RI� WKH�HFRQRPLF�EDUULHUV�DW� WKH� WLPH��

7KH\� FRQVLVWHG� RI� WKH� ODFN� RI� QDWXUDO� UHVRXUFHV�� WKH� VPDOO� H[WHQW� RI� WKH� GRPHVWLF� PDUNHW��

JHRJUDSKLF�LVRODWLRQ�DQG�WKH�ODFN�RI�VRFLDO�DQG�WHFKQLFDO�FDSLWDO��<HXQJ�/DP�.R���������$OO�

RI�WKH�DERYH�IDFWRUV�SRLQWHG�WR�WKH�IDFW�WKDW�HFRQRPLF�GLYHUVLILFDWLRQ�DQG�LQGXVWULDOLVDWLRQ�ZDV�

LQHYLWDEOH�WR�DFKLHYH�HFRQRPLF�JURZWK���

�

)URP������ WR�������0DXULWLXV�H[SHULHQFHG� WKH� VHFRQG�ZDYH�RI�HFRQRPLF�JURZWK�IROORZLQJ�

WKH� LPSOHPHQWDWLRQ� RI� UHIRUPV� DQG� PHDVXUHV� IRU� HFRQRPLF� GLYHUVLILFDWLRQ� �&KHUQRII� 	�

:DUQHU�� ������ <HXQJ� /DP� .R�� ������� ,W� LV� ZLGHO\� DFNQRZOHGJHG� LQ� WKH� OLWHUDWXUH� WKDW�

0DXULWLXV� KDV� PDLQWDLQHG� D� VXFFHVVIXO� HFRQRP\� VLQFH� WKH� HDUO\� ����V�� 7KH� H[LVWLQJ�

LQVWLWXWLRQDO� IUDPHZRUN� ZDV� WKXV� UHYROXWLRQLVHG� ZKLFK� IDFLOLWDWHG� LQGXVWULDOLVDWLRQ� DQG�

GHYHORSPHQW�OHDGLQJ�WR�DQ�HFRQRPLF�JURZWK�RI����SHU�DQQXP��&KHUQRII�DQG�:DUQHU��������

DQG�<HXQJ�/DP�.R��������VWDWH�WKDW�WKH�WKLUG�ZDYH�RI�HFRQRPLF�JURZWK�RFFXUUHG�IURP������

RQZDUGV� IROORZLQJ� HFRQRPLF� GLYHUVLILFDWLRQ� IURP� VXJDUFDQH� PRQRFXOWXUH� WR� WKH�

PDQXIDFWXULQJ�� WRXULVP� DQG� VHUYLFHV� VHFWRU�� &KHUQRII� DQG�:DUQHU� ������� VXJJHVW� WKDW� WKH�

HFRQRPLF�JURZWK�H[SHULHQFHG�GXULQJ�WKDW�HUD�LV�ODUJHO\�DWWULEXWHG�WR�WKH�HVWDEOLVKPHQW�RI�DQ�

([SRUW�3URFHVVLQJ�=RQH��(3=��ZKLFK�LV�IXUWKHU�GLVFXVVHG�LQ�6HFWLRQ�����������

�



���

�

������� (FRQRPLF�'LYHUVLILFDWLRQ�DV�D�0HDVXUH�IRU�(FRQRPLF�'HYHORSPHQW�

7KH�PDFURVWUXFWXUDO�FKDQJHV�WKDW�RFFXUUHG�LQ�WKH�0DXULWLDQ�HFRQRP\�DOORZHG�LW�WR�WUDQVLWLRQ�

IURP�D�VXJDU�PRQRFXOWXUH�WR�DQ�HFRQRP\�KHDYLO\�UHOLDQW�RQ�WRXULVP�DQG�WKH�WHUWLDU\�VHFWRU��$W�

WKH�RQVHW�RI�WKH�LQGHSHQGHQFH�HUD��WKH�HFRQRP\�ZDV�ODUJHO\�EXLOW�RQ�VXJDUFDQH�PRQRFXOWXUH�

EXW�KDV�VLQFH�GLYHUVLILHG�WR�FRPSULVH�OLJKW�PDQXIDFWXULQJ��ILQDQFLDO�VHUYLFHV��LQIRUPDWLRQ�DQG�

FRPPXQLFDWLRQ� WHFKQRORJ\� DQG� WRXULVP� �=DIDU�� ������� 7KH� SRVW�FRORQLDO� VXFFHVV� RI� LWV�

HFRQRP\� KDV� EHHQ� DWWULEXWHG� WR� YDULRXV� IDFWRUV� VXFK� DV� D� FRPSUHKHQVLYHO\� GLYHUVLILHG�

HFRQRP\�� SROLWLFDO� VWDELOLW\�� UREXVW� LQVWLWXWLRQDO� HVWDEOLVKPHQWV�� RSHQ� WUDGH� SROLFLHV��

LQYHVWPHQW�LQ�WKH�KXPDQ�FDSLWDO�DQG�WKH�DELOLW\�WR�DGDSW�WR�JOREDO�HFRQRPLF�FKDQJHV��$(2��

������=DIDU����������

�

�

�
)LJXUH������7KH�FKDQJH�LQ�WKH�VHFWRUV�FRQWULEXWLQJ�WR�*'3������������

�6RXUFH��=DIDU�����������

�

�

)LJXUHV� ���� DERYH� DQG� ���� EHORZ� VKRZ� WKDW� WKH� HFRQRPLF� GLYHUVLILFDWLRQ� IURP� SULPDU\� WR�

WHUWLDU\�VHFWRU�ZDV�SDUDOOHOHG�E\�D�VLJQLILFDQW�JURZWK�LQ�*'3�7KH�DYHUDJH�UHDO�*'3�JURZWK�

VLQFH� WKH�HDUO\�����V�KDV�EHHQ�RYHU����FRPSDUHG� WR�DQ�DYHUDJH�RI������ZLWKLQ�WKH�UHVW�RI�

6XE�6DKDUDQ�$IULFD��=DIDU���������)LJXUH�����UHSUHVHQWV�WKH�JURZWK�LQ�*'3�H[SHULHQFHG�IURP�

WKH�PLG�����V�WR��������

�



���

�

�
)LJXUH������*URZWK�LQ�*'3�SHU�FDSLWD�������±�������

�6RXUFH��:RUOG�%DQN��������

�

)URP�WKH�����V�WR�������WKHUH�KDV�EHHQ�D�QRWDEOH�VHYHQIROG�LQFUHDVH�LQ�WKH�*'3�SHU�FDSLWD��

7KLV�ZDV�UHDOLVHG�WKURXJK�HFRQRPLF�GLYHUVLILFDWLRQ�IURP�VXJDU�WR�WH[WLOHV�WR�D�ODUJHU�VHUYLFH�

EDVHG� HFRQRP\�� 7KH� HFRQRPLF� GLYHUVLILFDWLRQ� DQG� UHVWUXFWXULQJ� FDPH� DV� D� UHVSRQVH� WR�

FKDQJHV� LQ� WKH�JOREDO�HFRQRP\��=DIDU���������7KH�HFRQRP\�ZDV�UH�PRGHOOHG�ZLWK�D�VWURQJ�

IRFXV� RQ� LQWHUQDWLRQDO� WUDGH�� ,W� LV� EHOLHYHG� WKDW� WKLV� KDV� EHHQ� WKH� GHWHUPLQLQJ� IDFWRU� LQ� LWV�

HFRQRPLF�VXFFHVV��=DIDU�����������VWDWHV�WKDW�WKH�VXFFHVV�KLQJHV�RQ�³D�PDQDJHG�HPEUDFH�RI�

JOREDOLVDWLRQ�DQG�WKH�FXOWLYDWLRQ�RI�PDUNHW�DFFHVV�´��

�

������� 7KH�0DXULWLDQ�7UDGH�/LEHUDOLVDWLRQ�5HJLPH�

(YLGHQFH� KDV� SURYHG� WKDW� WKH� 0DXULWLDQ� HFRQRP\� KDV� VKLIWHG� IURP� D� SURWHFWHG� HFRQRPLF�

V\VWHP� WR� D� YHU\� OLEHUDO� V\VWHP�� 7KH� HSLWRPH� RI� WUDGH� OLEHUDOLVDWLRQ� LQ�0DXULWLXV� ZDV� WKH�

HVWDEOLVKPHQW�RI� WKH�(3=� VHFWRU�ZKLFK�DWWUDFWV� IRUHLJQ� LQYHVWPHQW� DQG�FRQWULEXWHG� WRZDUGV�

FUHDWLQJ�MREV��7KH�(3=�VHFWRU�DQG�LWV�FRQWULEXWLRQ�WR�WKH�HFRQRP\�LV�IXUWKHU�GLVFXVVHG�EHORZ��

�

4.3.3.1. Export Processing Zone in Mauritius 

$V� SUHYLRXVO\� VWDWHG�� WKH� (3=� VHFWRU� KDV� EHHQ� D� FUXFLDO� IDFWRU� LQ� VKDSLQJ� WKH� 0DXULWLDQ�

HFRQRP\��FRQWULEXWLQJ�VLJQLILFDQWO\�WR�LWV�HFRQRPLF�JURZWK�IURP������WR�������&KHUQRII�	�

:DUQHU�� ������� 7KH� (3=� $FW� �$FW� ��� RI� ������ ZDV� SURPXOJDWHG� LQ� 'HFHPEHU� ����� LQ�

0DXULWLXV��&KHUQRII�	�:DUQHU��������+HLQ��������<HXQJ�/DP�.R���������$Q�(3=�LV�GHILQHG�

DV� ³DQ� DGPLQLVWUDWLYHO\� DQG� VRPHWLPHV� JHRJUDSKLFDOO\� GLVWLQFW� DUHD� HQMR\LQJ� VSHFLDO� VWDWXV�

DOORZLQJ�IRU�WKH�IUHH�LPSRUW�RI�HTXLSPHQW�DQG�RWKHU�PDWHULDOV�WR�EH�XVHG�LQ�WKH�PDQXIDFWXUH�



���

�

RI�JRRGV�HDUPDUNHG�IRU�H[SRUWV��%DVLOH�	�*HUPLGLV�������FLWHG�LQ�+HLQ��������$FFRUGLQJ�WR�

+HLQ���������WKH�HVWDEOLVKPHQW�RI�DQ�(3=�VHFWRU�LV�FRPPRQ�SUDFWLFH�LQ�GHYHORSLQJ�FRXQWULHV�

DQG�0DXULWLXV�ZDV�WKH�ILUVW�FRXQWU\�LQ�WKH�$IULFDQ�UHJLRQDO�EORFN�WR�GHYHORS�DQG�(3=�VHFWRU��

7KH� (3=� VHFWRU� FUHDWHG� RSSRUWXQLWLHV� IRU� MREV� DQG� WKHUHIRUH� DEVRUEHG� D� ODUJH� VKDUH� RI� WKH�

XQHPSOR\HG�SRSXODWLRQ��(PSOR\PHQW�LQ�WKH�(3=�LV�FUHGLWHG�ZLWK�UHGXFLQJ�WKH�XQHPSOR\PHQW�

UDWH�IURP�IURP�����WR����IURP������WR�������&KHUQRII�	�:DUQHU����������

�

7KH�VRFLR�HFRQRPLF�FOLPDWH�DW�WKH�WLPH�WULJJHUHG�WKH�HQDFWPHQW�RI�WKH�(3=�$FW�DV�DQ�DWWHPSW�

WR� EULQJ� DERXW� HFRQRPLF� UHIRUP�� ,W� VWHPPHG� IURP� WKH� PRYHPHQW� WRZDUGV� LQGHSHQGHQFH�

ZKLFK� WULJJHUHG� D� VKLIW� LQ� WKH� ZD\� HFRQRPLF� SUDFWLFHV� ZHUH� XQGHUWDNHQ� RQ� WKH� LVODQG�� $V�

QHJRWLDWLRQV�EHJDQ�IRU� LQGHSHQGHQFH�� WKHUH�ZDV� WKH�QHHG� WR�HVWDEOLVK�ZKHWKHU� WKH�HFRQRPLF�

LQGHSHQGHQFH�ZRXOG�UHVXOW�LQ�VXFFHVV�RU�OHDG�WKH�FRORQ\�LQWR�GHVSDLU��7KHUHIRUH��WKH�%ULWLVK�

*RYHUQPHQW�FRPPLVVLRQHG�DQ�LQTXLU\���LQWR�WKH�VWDWH�RI�WKH�HFRQRPLF�DIIDLUV�DQG�WKH�DUHDV�RI�

SRWHQWLDO�JURZWK��&KHUQRII�	�:DUQHU��������+HLQ���������7KH�0HDGH�5HSRUW��DV�LW�EHFDPH�WR�

EH�NQRZQ��KLJKOLJKWHG� WKH� FRQFHUQV� UHODWLQJ� WR� WKH�YRODWLOH�QDWXUH�RI� WKH� DJULFXOWXUDO� VHFWRU�

DQG�WKH�VXJDU�LQGXVWU\�ZKLFK�UHSUHVHQWHG�WKH�ODUJHVW�VKDUH�RI�WKH�0DXULWLDQ�HFRQRP\��OLPLWHG�

ODQG� UHVRXUFHV� DQG� FRQFOXGHG� WKDW� WKH� LVODQG� ZDV� KHDGLQJ� WRZDUGV� WKH� 0DOWKXVLDQ� WUDS��

+RZHYHU��WKH�UHSRUW�LQGLFDWHG�DV�WKHUH�LV�OLPLWHG�SRWHQWLDO�IRU�WKH�JURZWK�RI�WKH�VXJDU�LQGXVWU\�

GXH�WR�OLPLWHG�ODQG�UHVRXUFH��WKH�PDQXIDFWXULQJ�VHFWRU�VKRXOG�EH�IXUWKHU�H[SORUHG�DV�SRWHQWLDO�

HQJLQH�RI�JURZWK��&KHUQRII�	�:DUQHU��������+HLQ��������/DPNR��������=DIDU����������

�

7KH� UHFRPPHQGDWLRQV� DV� VWDWHG� LQ� WKH� 0HDGH¶V� 5HSRUW� FRXSOHG� ZLWK� XQHPSOR\PHQW� UDWH�

UHDFKLQJ� ���� WRZDUGV� WKH� HQG� RI� WKH� ����V� KLJKOLJKWHG� WKH� QHHG� WR� HVWDEOLVK� D� UREXVW�

HFRQRPLF�VHFWRU�LQ�ZKLFK�ODERXU�FRVWV�ZDV�YLHZHG�DV�YDOXH�DGGHG��+HLQ���������7KH�SXUSRVH�

RI�WKH�HVWDEOLVKPHQW�RI�DQ�(3=�VHFWRU�ZDV�WR�SURPRWH�FRPSDQLHV��ORFDO�DQG�IRUHLJQ�RZQHG��WR�

LQYHVWLJDWH� H[SRUW� RSSRUWXQLWLHV� RI� YDOXH�DGGHG� JRRGV� �+HLQ�� ������� 'XH� WR� WKH� SRVLWLYH�

HFRQRPLF� UDPLILFDWLRQV�� WKH� JURZWK� RI� WKH� (3=� VHFWRU� ZDUUDQWHG� WKH� HVWDEOLVKPHQW� RI� WKH�

0DXULWLXV� ([SRUW� 'HYHORSPHQW� DQG� ,QYHVWPHQW� $XWKRULW\� LQ� ����� DV� UHJXODWRU\� ERG\� WR�

SURPRWH�WKH�H[SRUW�RI�JRRGV�PDQXIDFWXUHG�RQ�WKH�LVODQG��7KH�(3=�VHFWRU�FRPSULVHG�WH[WLOHV�

DQG� JDUPHQWV�� HOHFWURQLFV�� MHZHOOHU\�� GLDPRQGV�� SUHFLRXV� VWRQHV�� WR\V� DQG� &KULVWPDV�

GHFRUDWLRQV�DV�VKRZQ�EHORZ��&62�������FLWHG�LQ�+HLQ����������

�
�������������������������������������������������
���7KH�FRPPLVVLRQ�ZDV�KHDGHG�E\�-DPHV�0HDGH��D�1REHO�3UL]H�:LQQHU��ZKLFK�OHG�WR�WKH�SXEOLFDWLRQ�RI�WKH�
0HDGH�5HSRUW���



���

�

7DEOH������7KH�JURZWK�RI�WKH�(3=�VHFWRU�IURP������WR������

,QGXVWU\� ����� ����� �����

9DOXH� �5V��

0LOOLRQ��

��� 9DOXH� �5V��

0LOOLRQ��

��� 9DOXH� �5V��

0LOOLRQ��

���

7H[WLOHV�DQG�JDUPHQWV� ������ ����� ������ ����� �������� �����

(OHFWURQLFV� ����� ����� ���� ���� �� ��

-HZHOOHU\�� GLDPRQGV� 	�

SUHFLRXV�VWRQHV�

���� ���� ����� ���� ������ ����

7R\V� 	� &KULVWPDV�

GHFRUDWLRQV�

���� ���� ����� ���� ����� ����

2WKHU� ����� ���� ������ ����� ������ �����

727$/� ������ ���� ������� ���� ����� ����

6RXUFH���&62�������FLWHG�LQ�+HLQ��������

�

7KH�DERYH�WDEOH�UHSUHVHQWV�WKH�VXFFHVV�WKH�RI�WKH�(3=�VHFWRU�DV�LW�HYROYHG�IURP�EHLQJ�D�QRQ�

H[LVWHQW�VHFWRU�EHIRUH�WKH�����V�WR�\LHOGLQJ�D�WRWDO�RI�DSSUR[LPDWHO\�5V���ELOOLRQ�ZLWKLQ�OHVV�

WKDQ�WZR�GHFDGHV��$�JURZWK�RI�DSSUR[LPDWHO\�������ZDV�UHDOL]HG�IURP������WR�������+HLQ�

�������DUJXHV�WKDW�WKLV�ZDV�PDGH�SRVVLEOH�WKURXJK�WD[�LQFHQWLYHV�ZKHUHE\�D�WD[�KROLGD\�ZDV�

JUDQWHG�WR�VRPH�FRPSDQLHV�RSHUDWLQJ�LQ�WKH�VHFWRU�IRU�D�SHULRG�RI����\HDUV�WKHUHE\�SURPRWLQJ�

)',� LQ� WKH� FRXQWU\�� 6XEUDPDQLDQ� ������� VWDWHV� WKDW�0DXULWLXV� KDV� DFKLHYHG� XQSUHFHGHQWHG�

OHYHOV�RI�HFRQRPLF�JURZWK�LQ�$IULFD�SDUWO\�EHFDXVH�JOREDOLVDWLRQ�ZDV�HPEUDFHG�DQG�SROLFLHV�

ZHUH�LPSOHPHQWHG�DFFRUGLQJO\��,WV�RSHQQHVV�WR�)',�KDV�EHHQ�FUXFLDO�LQ�WKH�VXVWDLQHG�JURZWK�

RI�LWV�HFRQRP\�VLQFH�WKH�ODWH�����V���

�

4.3.3.2. Access to preferential markets 

0DXULWLXV� KDV� EHQHILWWHG� IURP� SUHIHUHQWLDO� PDUNHWV� DQG� SDUWQHUV�� HVSHFLDOO\� WKH� (XURSHDQ�

8QLRQ� �(8�� LQ� WKH� WUDGH� RI� VXJDU�� WH[WLOH� DQG� FORWKLQJ� �&KHUQRII� 	�:DUQHU�� ������ =DIDU�

�������7KRVH�SUHIHUHQWLDO�PDUNHWV�DOORZHG�0DXULWLXV�WR�GHPDUFDWH�LWVHOI�IURP�WKH�UHVW�RI�WKH�

RWKHU�VXJDU�DQG�WH[WLOH�SURGXFLQJ�FRXQWULHV�DQG�WKXV�ERRVWHG�LWV�HFRQRP\�IURP�WKH�����V�WR�

����V��7KH�(8�6XJDU�3URWRFRO�RI�WKH�/RPp�&RQYHQWLRQ�SHUPLWWHG�WKH�$IULFDQ��&DUULEHDQ�DQG�

3DFLILF� *URXS� RI� 6WDWHV� �$&3�� WR� H[SRUW� VXJDU� WR� WKH� (8� DW� D� SUHIHUHQWLDO� SULFH�� VHW� DW�

DSSUR[LPDWHO\� WZR�RU� WKUHH� WLPHV�RI� WKH�ZRUOG�PDUNHW�SULFHV��$W� WKH� FRQYHQWLRQ��0DXULWLXV�

VXFFHVVIXOO\� QHJRWLDWHG� DQG� VHFXUHG� DSSUR[LPDWHO\� RQH� WKLUG� RI� WKH� TXRWD� VHW� E\� WKH� 6XJDU�



���

�

3URWRFRO� WKXV� PDNLQJ� LW� WKH� ELJJHVW� EHQHILFLDU\� DPRQJVW� WKH� $&3� FRXQWULHV� �$(2�� ������

/DDNVRQHQ��0lNL�)UlQWL�	�9LURODLQHQ����������

�

'XH� WR� WKH� YRODWLOLW\� RI� WKH� SULFH� RI� VXJDU� RQ� WKH� ZRUOG� PDUNHW�� SULFHV� KDYH� IOXFWXDWHG�

VLJQLILFDQWO\� GXULQJ� WKH� FRXUVH� RI� KLVWRU\�� ,Q� WKH� DIWHUPDWK� RI� WKH� VXJDU� SULFH� ERRP� LQ� WKH�

����V��0DXULWLXV�VWLOO�EHQHILWWHG�IURP�WKH�6XJDU�3URWRFRO�GXH�WR�VHFXUHG�DQG�VXVWDLQHG�LQFRPH�

IURP� WKH�(8� DV� DSSUR[LPDWHO\� ��� WR� ����RI� WKH� VXJDU� SURGXFWLRQ� UHDFKHG� WKH�(8�PDUNHW�

�/DDNVRQHQ��0lNL�)UlQWL�	�9LURODLQHQ����������

�

7KHUHIRUH�� VXJDU� SURGXFWLRQ� ODLG� WKH� IRXQGDWLRQV� IRU� LWV� HFRQRPLF� GHYHORSPHQW� ZLWK�

DSSUR[LPDWHO\�����RI�WKH�H[SRUW�UHYHQXH�EHLQJ�DWWULEXWHG�WR�VXJDU�LQ�WKH�����V��/DDNVRQHQ��

0lNL�)UlQWL�	�9LURODLQHQ���������7KH�DFFHVV�WR�YDULRXV�PDUNHWV�KDV�DOORZHG�0DXULWLXV�LQ�WKH�

����V� WR� ����V� WR� DFFXPXODWH� FDSLWDO� ZKLFK� KDV� EHHQ� XVHG� WR� IRVWHU� WKH� VHUYLFH�VHFWRU�

GHYHORSPHQW� DQG� VRFLR�HFRQRPLF� DGYDQFHPHQW� �=DIDU�� ������� 7KLV� FRQWULEXWHG� WR� WKH�

HVWDEOLVKPHQW� RI� D�ZHOIDUH� VWDWH� DQG� WKXV� SURPRWHG� WKH� GHYHORSPHQW� RI� WKH� KXPDQ� FDSLWDO��

7KLV�FUHDWHG�D�ODUJHU�LPSHWXV�IRU�GHYHORSPHQW�DFURVV�WKH�FRXQWU\���

�

6XEUDPDQLHQ��������VWDWHV�WKDW�IROORZLQJ�WKH�WUDGH�DJUHHPHQWV�ZLWK�ODUJH�WUDGLQJ�EORFV�VXFK�

DV�WKH�(8��0DXULWLXV�VXFFHVVIXOO\�QHJRWLDWHG�D�TXRWD�IRU�WKH�H[SRUW�RI�VXJDU�VHW�DW�����DERYH�

WKH�PDUNHW� SULFH� IURP� ����� DQG� ������ 7UDGLQJ� DERYH� JOREDO� SULFHV� JXDUDQWHHG� VXEVWDQWLDO�

SRVLWLYH�UHWXUQV�WKDW�IXUWKHUHG�LWV�GHYHORSPHQW��6XEUDPDQLHQ���������7KLV�DFFXPXODWHG�WR�DQ�

DGGLWLRQDO� ����� RI� WKH� *'3� SHU� FDSLWD� RQ� DYHUDJH� RYHU� WKH� \HDUV� DQG� DFFRUGLQJ� WR�

6XEUDPDQLHQ��������� WKLV�DGGLWLRQDO� LQFRPH�KDV� ODUJHO\�FRQWULEXWHG� WR�H[SDQGLQJ�HFRQRPLF�

GHYHORSPHQW�DV�ZHOO�DV�LQYHVWPHQW�LQ�WKH�VRFLDO�DQG�WHFKQLFDO�FDSLWDO���

�

7KHUHIRUH�� WKH�UHVWUXFWXULQJ�RI�WKH�HFRQRP\�UHDSHG�LWV�EHQHILWV��$V�VXFK��0DXULWLXV�ZDV�WKH�

KLJKHVW� UDQNHG� FRXQWU\� LQ� $IULFD� LQ� ����� �=DIDU�� ������ ZLWK� UHODWLYHO\� ORZ� UDWHV� RI�

XQHPSOR\PHQW� DQG� SRYHUW\� FRPSDUHG� WR� WKH� UHVW� RI� WKH� $IULFDQ� FRQWLQHQW�� 7KH� HFRQRPLF�

UHVWUXFWXULQJ�DOVR�ERUH�VRFLDO�EHQHILWV�DV�D�VLJQLILFDQW�GHFUHDVH�LQ�SRYHUW\� OHYHOV�ZDV�QRWHG��

'XULQJ� WKH�PLG�����V�� LW� LV� HVWLPDWHG� WKDW�DSSUR[LPDWHO\�����RI� WKH�SRSXODWLRQ�ZDV� OLYLQJ�

XQGHU� WKH� WKHQ�SRYHUW\� OLQH��KRZHYHU� WKURXJK�D�ZDYH�RI�HFRQRPLF�GHYHORSPHQW�� WKLV� ILJXUH�

ZDV�VLJQLILFDQWO\�UHGXFHG�WR�����E\�HDUO\�������=DIDU���������7KHUHDIWHU��SRYHUW\�GHFUHDVHG�



���

�

VORZO\� WR� ����� LQ� ����� �=DIDU�� ������� $OO� RI� WKH� DERYH� FRQWULEXWHG� WRZDUGV� HVWDEOLVKLQJ�

0DXULWLXV�DV�D�VLJQLILFDQW�SOD\HU�LQ�$IULFD�DQG�WKH�UHVW�RI�WKH�ZRUOG���

�

����� &21&/86,21�

%DVHG� RQ� WKH� LQIRUPDWLRQ� SURYLGHG� DERYH�� 0DXULWLXV� KDV� JRQH� WKURXJK� VHYHUDO� ZDYHV� RI�

HFRQRPLF�GHYHORSPHQW��7KH�HFRQRPLF�PRGHO�DGRSWHG�E\�0DXULWLXV�SULRU�WR�LQGHSHQGHQFH�LQ�

�����ZDV�GLFWDWHG�E\�FRORQLDO�SRZHUV�WR�IXUWKHU�WKHLU�HPSLUHV��,Q�WKH�SRVW�LQGHSHQGHQFH�HUD��

WKH�JRYHUQPHQW�LQKHULWHG�HFRQRPLF�DV�ZHOO�DV�VRFLDO�SUREOHPV��<HXQJ�/DP�.R���������'XH�

WR� WKH� IDFW� WKDW�0DXULWLXV� H[KLELWV� D� VPDOO� LVODQG� HFRQRP\�ZKLFK� LV� YXOQHUDEOH� WR� H[WHUQDO�

PDUNHW� VKRFNV� FRXSOHG� ZLWK� D� YRODWLOH� FDVK� FURS�� i.e�� VXJDU�� HFRQRPLF� GLYHUVLILFDWLRQ� ZDV�

QHHGHG�� $V� VXFK�� WKURXJK� WUDGH� OLEHUDOLVDWLRQ� LQ� WKH� IRUP� RI� WKH� HVWDEOLVKPHQW� RI� DQ� (3=�

VHFWRU��7KURXJK�YDULRXV�PHDVXUHV�SXW�LQ�SODFH��WKH�(3=�VHFWRU�DWWUDFWHG�PDQXIDFWXULQJ�ILUPV�

WR�LQYHVW�LQ�PDQXIDFWXULQJ�JRRGV�LQ�WKH�FRXQWU\�DV�ZHOO�DV�PDNH�XVH�RI�WKH�ODUJH�ODERXU�SRRO�

DYDLODEOH�DW�WKH�WLPH��7KH�VXFFHVVIXO�HFRQRPLF�GLYHUVLILFDWLRQ�RFFXUUHG�DV�0DXULWLXV�HYROYHG�

IURP� VXJDUFDQH� PRQRFXOWXUH� WR� WKH� ULVH� RI� WKH� VHUYLFH� VHFWRU�� WRXULVP�� PDQXIDFWXULQJ��

FRQVWUXFWLRQ�DPRQJVW�RWKHUV��(FRQRPLF�GLYHUVLILFDWLRQ�UHVXOWHG�LQ�HFRQRPLF�JURZWK�ZKLFK�LQ�

WXUQ�FDXVHG�WKH�*'3�SHU�FDSLWD�WR�LQFUHDVH�IRXUIROG�IURP�WKH�ODWH�����V�WR�������:RUOGEDQN��

��������

�

7KH�PDFURVWUXFWXUDO�FKDQJHV�GLVFXVVHG� LQ� WKLV�FKDSWHU�KDYH� UHVXOWHG� LQ� WKH� LPSURYHPHQW�RQ�

VRFLHW\�DV�WKH�JRYHUQPHQW�LQYHVWHG�LQ�VRFLDO�DQG�WHFKQLFDO�FDSLWDO�WKXV�LPSDFWLQJ�VRFLHW\�DV�D�

ZKROH��7KH�FKDQJH�IURP�XQGHUGHYHORSHG�WR�XSSHU�PLGGOH�LQFRPH�LV�DFFRPSDQLHG�E\�FKDQJHV�

LQ� OLYLQJ� VWDQGDUGV�� LQFRPHV� DQG� KHQFH� LPSURYHG� OLIHVW\OHV�� 7KH� PDFUROHYHO� FKDQJHV�

H[SHULHQFHG�LQ�WKH�HFRQRPLF�V\VWHP�LPSDFW�RQ�WKH�IRRG�V\VWHP�DV�ZHOO�DV�VRFLHW\�DV�D�ZKROH��

7KHUH� KDV� EHHQ� D� FKDQJH� IURP� DQ� HFRQRP\� EXLOW� RQ� DJULFXOWXUH� WR� RQH� WKDW� LV� KLJKO\�

GLYHUVLILHG� WKXV� DIIHFWLQJ� WKH� DJULFXOWXUDO� SUDFWLFHV�� WKH� W\SHV� RI� IRRGV� DYDLODEOH� RQ� WKH�

PDUNHW��WKH�DYDLODELOLW\�RI�IRRG�DQG�WKH�SULFH�RI�IRRG��$V�VXFK��WKH�FKDQJHV�H[SHULHQFHG�LQ�WKH�

0DXULWLDQ�IRRG�V\VWHP�DV�D�UHVXOW�RI�WKH�PDFUROHYHO�HFRQRPLF�FKDQJHV�GLVFXVVHG�DERYH�ZLOO�

EH� IXUWKHU� H[SODLQHG� LQ� WKH� IROORZLQJ� FKDSWHU�� 7KH� ILQGLQJV� RI� WKH� OLYHG� H[SHULHQFH� RI� D�

FKDQJLQJ� IRRG�V\VWHP� LQ�XUEDQ�DQG� UXUDO�0DXULWLXV�DUH�SUHVHQWHG��7KH� IROORZLQJ�FKDSWHU� LV�

SXUHO\� D� GHVFULSWLYH� DFFRXQW� RI� WKH� OLYHG� H[SHULHQFH� RI� D� FKDQJLQJ� IRRG� V\VWHP� DQG�

UHFROOHFWLRQ�RI�WKH�WUDGLWLRQDO�IRRG�V\VWHP�LQ�SODFH�LQ�0DXULWLXV���
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$V�DUJXHG�LQ�WKH�OLWHUDWXUH�UHYLHZ��WKHUH�LV�KRPRJHQLVDWLRQ�RI�GLHWDU\�KDELWV�DFURVV�WKH�JOREH�

IURP� WUDGLWLRQDO� WR� :HVWHUQ� EDVHG� GLHWV�� 7KH� :HVWHUQLVDWLRQ� RI� WKH� JOREDO� GLHW� LQYROYHV�

DGRSWLQJ�D�GLHW�KLJK�LQ�IDW��FDORULF�VZHHWHQHUV�DQG�SURFHVVHG�IRRGV��'UHZQRZVNL�	�3RSNLQ��

������3RSNLQ��������������3RSNLQ�et al����������7KH�PDLQ�GULYLQJ�IRUFH�EHKLQG�WKH�VSUHDG�RI�

WKH� QXWULWLRQ� WUDQVLWLRQ� DFURVV� WKH� GHYHORSLQJ� ZRUOG� LV� JOREDOLVDWLRQ� ZKLFK� LV� E\� ODUJH� WKH�

FDXVDO� IDFWRU� EHKLQG� FKDQJHV� LQ� VRFLDO� V\VWHPV�� LQFUHDVHG� LQFRPH�� XUEDQLVDWLRQ� DQG� WKH�

DEVRUSWLRQ� RI� ZRPHQ� LQ� WKH� ODERXU� IRUFH� �+DZNHV�� &KRSUD� 	� )ULHO�� ������� $V� VXFK��

JOREDOLVDWLRQ� KDV� VLJQLILFDQWO\� FKDQJHG� IRRG� V\VWHPV� E\� DOWHULQJ� WKH� SURGXFWLRQ� SURFHVV��

DFFHVV� WR� IRRG� DQG� LWV� GLVWULEXWLRQ� �.HQQHG\�� 1DQWHO� 	� 6KHWW\�� ������� 7KHUH� DUH� PXOWLSOH�

FKDQJHV�QRWHG�LQ�WKH�0DXULWLDQ�IRRG�V\VWHP�RYHU�WKH�\HDUV��)RU�LQVWDQFH��WKH�GLVWDQFLQJ�IURP�

WKH� WUDGLWLRQDO�0DXULWLDQ�GLHW�ZKLFK�FRQVLVWV�RI�VLPSOH�GLHWV�PRVWO\�EDVHG�RQ� ORFDOO\�JURZQ�

IUHVK� SURGXFH� WR� WKH� LQFUHDVLQJ� DGRSWLRQ� RI� :HVWHUQ�EDVHG� GLHWV�� &RXSOHG� ZLWK� WKH�

DIRUHPHQWLRQHG� FKDQJH� LV� WKH� VXEVWLWXWLRQ� RI� VLPSOH� GLHWV� E\� SURFHVVHG� IRRGV�� WKH�

GLVDSSHDUDQFH�RI�YDULRXV�VWDUFK\�VWDSOHV��VXEVLVWHQFH�DJULFXOWXUH�DQG�IDUPLQJ�WR�FRPPHUFLDO�

SURGXFWLRQ�RI�FRPPRGLWLHV�DQG�WKH�VLJQLILFDQW�LQFUHDVH�LQ�WKH�FRQVXPSWLRQ�RI�PHDW�SURGXFWV�

DQG�FRQYHQLHQFH�IRRGV��

�

7KHUH�LV�D�ERG\�RI�OLWHUDWXUH�RQ�WKH�YDULRXV�IDFWRUV�GULYLQJ�WKH�VSUHDG�RI�QXWULWLRQ�WUDQVLWLRQ�

DFURVV� WKH� JOREH�� $OO� RI� WKRVH� IDFWRUV� RFFXU� RQ� D� PDFURVFDOH� OHYHO�� )DFWRUV� VXFK� DV�

JOREDOLVDWLRQ�� ORZHULQJ� RI� WUDGH� EDUULHUV�� LQWHJUDWHG� PDUNHW� V\VWHPV� DQG� )',� GULYH� VRFLR�

HFRQRPLF�FKDQJHV�RQ�D� QDWLRQDO� VFDOH��6XFK�FKDQJHV� LQYROYH� WKH� UHVWUXFWXULQJ�RI� DJUL�IRRG�

V\VWHPV�� UDLVHG� QDWLRQDO� LQFRPHV� DQG� LPSURYHG� VWDQGDUGV� RI� OLYLQJ� ZKLFK� DOO� LPSDFW� WKH�

OLIHVW\OH�ZKLFK�DUH�HYHQWXDOO\�PLUURUHG�LQ�GLHWDU\�KDELWV��(YHQ�WKRXJK�WKRVH�FKDQJHV�DUH�ZHOO�

GRFXPHQWHG� LQ� WKH� OLWHUDWXUH�� WKHUH� LV� YLUWXDOO\� QR� XQGHUVWDQGLQJ� RI� WKH� OLYHG� H[SHULHQFH� RI�

VXFK�FKDQJHV�RQ�WKH�PLFUR�OHYHO��&KDQJHV�RQ�D�QDWLRQDO�VFDOH�KDYH�ORFDOLVHG�FRQVHTXHQFHV�RQ�

SRSXODWLRQV��7KH�ODUJH�VFDOH�HFRQRPLF�FKDQJHV�GLVFXVVHG�LQ�WKH�SUHYLRXV�FKDSWHU�KDYH�ODUJHO\�



���

�

LQIOXHQFHG� WKH� H[SHULHQFH� RI� QXWULWLRQ� WUDQVLWLRQ�� +HQFH� WKH� XQGHUVWDQGLQJ� RI� WKH� ORFDO�

H[SHULHQFH� RI� VXFK� FKDQJHV� LV� GHHPHG� LPSRUWDQW� DQG� WKLV� FKDSWHU� WHQGV� WR� EULGJH� WKH� JDS��

UHODWLQJ�WR�WKH�OLYHG�H[SHULHQFH�RI�ORFDO�FKDQJHV�GXULQJ�WKH�SURFHVV�RI�GLHWDU\�WUDQVLWLRQ���

�

7KH�XQGHUVWDQGLQJ�RI�WKH�OLYHG�H[SHULHQFH�RI�WKRVH�FKDQJHV�LV�VRXJKW�IURP�SHRSOH�HPEHGGHG�

LQ� WKH� FKDQJLQJ� V\VWHP� LWVHOI�� 7KXV�� D� VDPSOH� JURXS� ZDV� FKRVHQ� EDVHG� RQ� WKH� FULWHULD�

SUHYLRXVO\�GLVFXVVHG� LQ�&KDSWHU����$� UXUDO� DQG� XUEDQ� VLWH�ZDV� VHOHFWHG� LQ�RUGHU� WR� LGHQWLI\�

VLPLODULW\�DQG�GLIIHUHQFHV�LQ�FKDUDFWHULVWLFV�RI�WKH�QXWULWLRQ�WUDQVLWLRQ�LQ�GLIIHUHQW�FRQWH[WV�LQ�

0DXULWLXV��$OO� RI� WKH� UHVHDUFK� SDUWLFLSDQWV�ZHUH� ORQJ� WHUP� UHVLGHQWV�� VRPH� RI� WKHP�PRYHG�

DIWHU�JHWWLQJ�PDUULHG��VRPH�RI�WKHP�PRYHG�WR�EH�ORFDWHG�FORVHU�WR�WKHLU�SODFH�RI�ZRUN�DQG���RU�

IDPLO\�DQG�WKH�PDMRULW\�ZHUH�ERUQ�DQG�UDLVHG�LQ�WKH�UHVSHFWLYH�VWXG\�VLWHV��+DYLQJ�EHHQ�ORQJ�

WHUP�UHVLGHQWV��DOO�RI�WKH�UHVHDUFK�SDUWLFLSDQWV�ZHUH�DFFXVWRPHG�WR�WKH�SUHYDOHQW�IRRGVFDSH���

�

8XVLWDOR�et al���������DUJXH�WKDW�QXWULWLRQ�WUDQVLWLRQ�LV�WKH�UHVXOW�RI�WKH�SHQHWUDWLRQ�RI�:HVWHUQ�

LQIOXHQFHV� LQ� D� WUDGLWLRQDO� IRRG� FXOWXUH� DQG� WKH� VKLIW� RFFXUV� DW� GLIIHUHQW� UDWHV� DPRQJVW� VXE�

SRSXODWLRQV� GXH� WR� GLIIHUHQW� VRFLR�HFRQRPLF� IRUFHV� DW� SOD\�� ,Q� RWKHU� ZRUGV�� WKH�

DIRUHPHQWLRQHG� FKDQJHV� DW� D� QDWLRQDO� OHYHO� DUH� H[SHULHQFHG� GLIIHUHQWO\� E\� VXE�SRSXODWLRQV��

+HQFH� RQH� RI� WKH� SUHPLVHV� RI� WKLV� GLVVHUWDWLRQ� LV� WR� LQYHVWLJDWH� DQG� XQGHUVWDQG� WKH� OLYHG�

H[SHULHQFH� RI� D� FKDQJLQJ� IRRG� V\VWHP� LQ� DQ� XUEDQ� DQG� UXUDO� FRPPXQLW\� LQ�0DXULWLXV��7KH�

GLHWDU\� VKLIW� LV� D�SKHQRPHQRQ�QRWHG�DFURVV�0DXULWLXV�� KRZHYHU� WKHUH� DUH�GLIIHUHQFHV� LQ� WKH�

PDQQHU� WKRVH� GLHWDU\� VKLIWV� DUH� H[SHULHQFHG� ORFDOO\��$V� VXFK�� WKH� IRFXV� LV� VKLIWHG� IURP� WKH�

FKDQJHV� QRWHG� RQ� WKH� PDFUR� WR� WKH� PLFUR� OHYHO�� 5HVHDUFKLQJ� WZR� GLIIHUHQW� FRPPXQLWLHV�

DFNQRZOHGJHV�WKDW�QXWULWLRQ�WUDQVLWLRQ�LV�RFFXUULQJ�RQ�D�QDWLRQDO�VFDOH�ZLWK�VRPH�DVSHFWV�RI�

WKH�GLHWDU\�VKLIW�EHLQJ�H[SHULHQFHG�GLIIHUHQWO\�GXH�WR�GLIIHUHQW�VRFLR�HFRQRPLF�IDFWRUV�DW�SOD\���

�

7KLV�FKDSWHU� VHHNV� WR�GHVFULEH� WKH� OLYHG�H[SHULHQFH�RI�D�FKDQJLQJ� IRRG�V\VWHP�DV� WKH�GDLO\�

UHDOLWLHV� RI� WKH� UHVHDUFK� SDUWLFLSDQWV� DUH� SUHVHQWHG�� 2QH� FDQ� RQO\� XQGHUVWDQG� WKHLU� OLYHG�

H[SHULHQFHV�WKURXJK�WKH�VKDULQJ�RI�WKHLU�VWRULHV�ZKLFK�SURYLGHV�LQVLJKW�RQWR�WKH�WDQJLEOH�DQG�

LQWDQJLEOH�IDFWRUV��2Q�WKH�RQH�KDQG��WKH�WDQJLEOH�IDFWRUV�EHLQJ�WKH�FKDQJHV�LQ�WKH�IRRG�V\VWHP�

VXFK� DV� WKH� FKDQJH� LQ� WKH� VWUXFWXUH� RI� WKH� GLHW�� WKH� DGRSWLRQ� RI�:HVWHUQ�EDVHG� IRRGV�� WKH�

LQFUHDVH�LQ�FRQVXPSWLRQ�RI�PHDW�DQG�PHDW�EDVHG�SURGXFWV��DV�ZLOO�EH�IXUWKHU�GLVFXVVHG�LQ�WKLV�

FKDSWHU�� 2Q� WKH� RWKHU� KDQG�� WKH� LQWDQJLEOH� IDFWRU� LQ� WKLV� SDUWLFXODU� LQVWDQFH� UHIHUV� WR� WKH�



���

�

HPRWLRQDO�FRQQHFWLRQ�WR�IRRG��WKH�GLDORJXH�FRQVWUXFWHG�DURXQG�IRRG�DQG�IRRG�DV�D�EHDUHU�RI�

FXOWXUH���

�

,W�LV�WR�EH�SRLQWHG�RXW�WKDW�HYHU\�LQGLYLGXDO�LV�VLWXDWHG�LQ�WKH�IRRG�FXOWXUH�LQ�D�SDUWLFXODU�ZD\�

DQG� WKHUHIRUH� H[SHULHQFHV� FKDQJH� GLIIHUHQWO\�� 6RPH� RI� WKH� SDUWLFLSDQWV� FKRRVH� WR� IRFXV� RQ�

DVSHFWV�RI�WKH�IRRG�FXOWXUH�WKH\�OLNH�ZKLOH�RWKHUV�IRFXV�RQ�ZKDW�WKH\�GLVOLNH��7KLV�LV�D�SXUHO\�

GHVFULSWLYH� DFFRXQW� RI� WKH� OLYHG� H[SHULHQFH� RI� WKH� FKDQJLQJ� 0DXULWLDQ� IRRG� V\VWHP� DQG�

&KDSWHU���DGGUHVVHV�WKH�FKDQJHV�LQ�WKH�IRRG�JHRJUDSK\��

�
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�������� 6LPLODU�7UDGLWLRQDO�)RRG�1DUUDWLYHV�LQ�7UDQTXHEDU��3RUW�/RXLV�DQG�%DPERXV�

9LULHX[�

$FURVV� WKH� UDQJH� RI� SDUWLFLSDQWV� LQ� ERWK� VWXG\� VLWHV�� VLPLODU� DFFRXQWV� RI� WKH� WUDGLWLRQDO�

0DXULWLDQ� IRRG� V\VWHP� ZHUH� UHSRUWHG�� 7KH\� DOO� GHVFULEHG� GLHWV� FKDUDFWHULVHG� E\� KLJK�

FRQVXPSWLRQ�RI� VHDVRQDO� ORFDOO\�JURZQ�YHJHWDEOHV�DQG�VWDUFK\�VWDSOHV�� ORZ�FRQVXPSWLRQ�RI�

PHDW� DQG� PHDW�GHULYHG� SURGXFWV�� 7KH� W\SLFDO� WUDGLWLRQDO� IRRG� V\VWHP� GHVFULEHG� E\� WKH�

OLWHUDWXUH�FRUURERUDWHV�ZLWK�WKH�UHVHDUFK�SDUWLFLSDQWV¶�GHVFULSWLRQ���

�

6LPLODU�WUDGLWLRQDO�IRRG�QDUUDWLYHV� UHYHDO�PRUH�WKDQ�MXVW� WKH�IRRGV�FRQVXPHG��LW�SURYLGHV�DQ�

LQGLFDWLRQ�RI�WKH�VRFLR�HFRQRPLF�V\VWHP�EDFN�WKHQ��,W�LQGLFDWHV�DQ�HFRQRP\�ODUJHO\�EXLOW�RQ�

DJULFXOWXUH�ZLWK� OLWWOH� WR� QR� IRRG� LPSRUWV�� DQG� RQH� WKDW� KDV� QRW� \HW� EHHQ� LQGXVWULDOLVHG��

$GGLWLRQDOO\�� LW� DOVR� LQGLFDWHV� WKDW� WKHUH�ZDV� OLWWOH� VRFLR�HFRQRPLF� LQHTXDOLW\� DPRQJVW� VXE�

SRSXODWLRQV� WKHUHE\� GHSLFWLQJ�PRUH� RU� OHVV� D� KRPRJHQRXV� VRFLHW\�� $OVR��PRVW� IRRGV�ZHUH�

ORFDOO\� JURZQ�� KRPH�FRRNHG�� SUHSDUHG� E\�ZRPHQ� DQG�PHDOV�ZHUH� HDWHQ� WRJHWKHU� ZLWK� WKH�

IDPLO\�� ,W� SURYLGHV� DQ� LQGLFDWLRQ� RI� WKH� W\SHV� RI� VRFLDO� VWUXFWXUHV� LQ� SODFH� ZLWK� SDUWLFXODU�

UHIHUHQFH�WR�ZRPHQ¶V�UROH�EHLQJ�ERXQG�WR�WKH�NLWFKHQ��7KHUHIRUH��LW�FDQ�EH�LQIHUUHG�WKDW�WKH\�

ZHUH�DV�QRW�DV�DFWLYH�DV�PHQ�LQ�WKH�ODERXU�IRUFH��$V�IRRG�FURVVFXWV�YDULRXV�DVSHFWV�RI�OLIH��LW�

SURYLGHV� LQIRUPDWLRQ�RQ� WKH�HVWDEOLVKHG�HFRQRPLF�DQG�VRFLDO�VWUXFWXUHV�DQG� OLQNDJHV��7KHVH�

WKHPHV�ZLOO� EH� IXUWKHU� H[SORUHG� LQ� WKH� UHVHDUFK� SDUWLFLSDQWV¶� DFFRXQWV�� 6FKRODUV� DUJXH� WKDW�

QXWULWLRQ�WUDQVLWLRQ�LQYROYHV�VWUXFWXUDO�VKLIWV�LQ�WKH�GLHW�IURP�WUDGLWLRQDO�GLHWV�KLJK�LQ�FRPSOH[�

FDUERK\GUDWHV� DQG� ILEHU� WR�PRGHUQ�:HVWHUQ� GLHWV� KLJK� LQ�PHDW�� SURFHVVHG� IRRGV� DQG� GDLU\�

SURGXFWV��'UHZQRZVNL�	�3RSNLQ��������3RSNLQ�������������3RSNLQ�et al.��������8XVLWDOR�et 



���

�

al.���������7KH�0DXULWLDQ�GLHW�KDV�FKDQJHG� IURP�D� ORFDO�YHJHWDEOH�EDVHG�GLHW� WR�RQH� WKDW� LV�

PRUH�GLYHUVH��ZLWK�DQ�LQFUHDVHG�FRQVXPSWLRQ�RI�SURFHVVHG��UHILQHG�DQG�DQLPDO�GHULYHG�IRRGV��

7KH�ORFDO�WUDGLWLRQDO�GLHW�LV�H[SODLQHG�EHORZ���

�

������� 0DQ]p�/pWDQ�/RQWDQ�

µ0DQ]p�OpWDQ�ORQWDQ¶�LV�D�.UHRO�WHUP�PHDQLQJ�µWKH�IRRG�ZH�FRQVXPHG�EDFN�LQ�WKH�GD\��¶��7KLV�

UHIHUV� WR� D� WUDGLWLRQDO� IRRG� V\VWHP� DQG� D�ZD\�RI� OLIH�ZKLFK� SRUWUD\V�0DXULWLXV� SULRU� WR� WKH�

GHYHORSPHQW�HUD�ZKLFK�EHJXQ�LQ�WKH�DIWHUPDWK�RI�LQGHSHQGHQFH�LQ�������7KLV�WHUP�ZDV�XVHG�

UHSHDWHGO\� E\� WKH� UHVHDUFK� SDUWLFLSDQWV� GXULQJ� FRQYHUVDWLRQV� DQG� LW� FDSWXUHV� D� VHQVH� RI�

QRVWDOJLD�� ,Q� ERWK� VWXG\� VLWHV�� WKH� ZD\� UHVHDUFK� SDUWLFLSDQWV� GHVFULEHG� DQG� UHIHUUHG� WR� WKH�

WUDGLWLRQDO�IRRG�V\VWHP�HPRWHG�IHHOLQJV�VXJJHVWLQJ�WKDW�LW�ZDV�EHWWHU�LQ�WKH�SDVW��7KH\�UHIHUUHG�

WR� OLIH�DV�EHLQJ�GLIILFXOW�EXW�D� ORW�VLPSOHU��0DQ\�RI�WKH�UHVHDUFK�SDUWLFLSDQWV�PHQWLRQHG�WKDW�

WKHLU�SDUHQWV�VWUXJJOHG�WR�SXW�IRRG�RQ�WKH�WDEOH�HYHU\GD\�DQG�\HW�WKH\�HQMR\HG�OLIH�D�ORW�PRUH��

3HRSOH�ZHUH� DFWLYHO\�PRUH� LQYROYHG� LQ� WKH� IRRG� V\VWHP� DV� WKH\� SDUWLFLSDWHG� LQ� DJULFXOWXUDO�

DFWLYLWLHV�� UHDULQJ�RI�FDWWOH�RU�HQJDJHG� LQ� VRPH� IRUP�RI� WUDGH�ZLWK� WKHLU�QHLJKERXUV��3HRSOH�

ZHUH�PRUH�FRQQHFWHG�WR�WKH�IRRG�V\VWHP�LQ�SODFH�WKHQ���

�

)ROORZLQJ�P\� LQWHUDFWLRQ�ZLWK� UHVHDUFK� SDUWLFLSDQWV�� LW� ZDV� FOHDU� WKDW� IRRG� LV�PRUH� WKDQ� D�

QHFHVVLW\� RU� D� FRPPRGLW\�� )RRG� UHSUHVHQWV� VR� PXFK� PRUH� DV� WKHUH� DUH� PDQ\� PHPRULHV�

DWWDFKHG� WR� LW��)RRG�EULQJV�PHPRULHV�RI�SHRSOH�� WLPHV�RI�KDUGVKLS�DQG� WLPHV�RI�DEXQGDQFH��

7KH�PHQWLRQ�RI�WKH�WUDGLWLRQDO�IRRG�V\VWHP�HYRNHG�VWURQJ�IHHOLQJV�DPRQJVW�WKH�SDUWLFLSDQWV��

0DQ\� RI� WKHP� GLVWLQFWO\� UHPHPEHU� WKH� WDVWH�� VPHOO� DQG� WH[WXUH� RI� WKH� IRRGV� WKH\� XVHG� WR�

FRQVXPH�LQ�WKHLU�FKLOGKRRG��7KRVH�IHHOLQJV�DQG�PHPRULHV�DUH�DWWDFKHG�WR�VLPSOH�PHDOV�EDVHG�

RQ�D�YDULHW\�RI�YHJHWDEOHV�DQG�RWKHU�IUHVK�SURGXFH�SUHSDUHG�LQ�SDUWLFXODU�ZD\V�DV�GLVFXVVHG�

EHORZ�� 7KH� IRRG� VWRULHV� SUHVHQWHG� WKURXJKRXW� WKLV� FKDSWHU� FDSWXUHV� D� VHQVH� RI� WKH� OLYHG�

H[SHULHQFHG�RI�FKDQJLQJ�GLHWDU\�SDWWHUQV�DV�H[SHULHQFHG�E\�WKH�UHVHDUFK�SDUWLFLSDQWV���

�

�������������������������������������������������
��� 3OHDVH� QRWH� WKDW� LQGHSHQGHQFH� KDV� EHHQ� XVHG� DV� D� WHPSRUDO� LQGLFDWRU� WR�PDUN� WKH� FRPPHQFHPHQW� RI�
HFRQRPLF�GHYHORSPHQW�LQ�0DXULWLXV��7KLV�LV�LQ�NHHSLQJ�ZLWK�UHVHDUFK�SDUWLFLSDQWV¶�DUWLFXODWLRQ�RI�WHPSRUDO�
FKDQJHV��(FRQRPLF�LQGHSHQGHQFH�IURP�WKH�%ULWLVK�(PSLUH�LV�XVHG�DV�D�PLOHVWRQH��:KHQHYHU�WKH�WHUP�µEDFN�
LQ�WKH�GD\¶�LV�XVHG�E\�SDUWLFLSDQWV��PHQWLRQ�LV�PDGH�WR�D�WLPH�SULRU�WR��������
�



���

�

5.2.2.1. Simple diets 

2QH�RI�WKH�FHQWUDO�WHQHWV�RI�WKH�WUDGLWLRQDO�0DXULWLDQ�IRRG�V\VWHP�ZDV�VLPSOH�GLHWV�EDVHG�RQ�

VRPH�VWDUFK\�VWDSOHV�DQG�YHJHWDEOHV��7KH�IRRGV�ZLGHO\�FRQVXPHG�ZHUH�ORFDOO\�JURZQ�SODQWV�

VXFK�DV�GDVKHHQ�� WDSLRFD��EUHDGIUXLW�� MDFNIUXLW�� JRXUGV�VXFK�DV�SXPSNLQ��ELWWHU�JRXUG��ERWWOH�

JRXUG��ULGJH�JRXUG��DQG�YHJHWDEOH�SHDU�DPRQJVW�RWKHUV��6HH�%R[���EHORZ�IRU�D�GHVFULSWLRQ�RI�

WKH� DERYHPHQWLRQHG� IRRGV��� /HDYHV� RI�PDQ\� RI� WKHVH� JRXUGV�ZHUH� DOVR� ZLGHO\� FRQVXPHG��

,QGLJHQRXV� IRRGV� W\SLFDO� RI�0DXULWLXV� FRQVLVWHG� RI� ,QGLDQ� EUHDGV� VXFK� DV� IDUDWD� DQG� SXUL��

VDOWHG�ILVK��YHJHWDEOHV�� WRPDWRHV�DQG�SLFNOHG�IUXLWV� �8XVLWDOR�et al., �������$�ZLGH�UDQJH�RI�

SXOVHV�ZHUH�DOVR�DQ�LQWHJUDO�SDUW�RI�WKH�GLHW��0UV�5RVH��RQH�RI�WKH�UHVHDUFK�SDUWLFLSDQWV�IURP�

%DPERXV�9LULHX[��VWDWHG�WKH�IROORZLQJ���

�

:KHQ�,�ZDV�JURZLQJ�XS��WLPHV�ZHUH�KDUG��:H�GLGQ¶W�DOZD\V�KDYH�D�ORW�RI�IRRG�
EXW�ZH�DWH�ZKDW�ZDV�DYDLODEOH��:H�KDG�YHJHWDEOHV�GD\�LQ�DQG�GD\�RXW��:H�DWH�
WKH�YHJHWDEOHV�WKDW�ZHUH�DYDLODEOH��WKRVH�WKDW�ZHUH�DYDLODEOH�LQ�DQG�DURXQG�WKH�
DUHD��0\�PRWKHU�XVHG�WR�IRUDJH�WKH�DGMDFHQW�XQRFFXSLHG�ILHOG�IRU�IRRG��9HU\�
RIWHQ�,�XVHG�DFFRPSDQ\�KHU�DQG�KHOS�FDUU\�IRRG�EDFN�KRPH�� ,Q�WKDW�ZD\��ZH�
ZRXOG�JHW�D�JHQHURXV�VXSSO\�RI�YHJHWDEOHV��7KH�XVXDO� IRRGV�FRQVXPHG�ZHUH�
WDSLRFD��GDVKHHQ��MDFNIUXLW�DQG�DOO�VRUWV�RI�OHDYHV�DQG�VWDONV��:H�GLG�HDW�PHDW��
EXW�RQO\�RFFDVLRQDOO\��0UV�5RVH����������������
�

�

7KH� IRRG� VWRU\� DERYH� UHSUHVHQWV� PRUH� WKDQ� MXVW� DQ� DFFRXQW� RI� SHRSOH¶V� GLHW�� EXW� LW� SDUWO\�

UHYHDOV� WKH�NLQG�RI� VRFLDO� VWUXFWXUH� WKDW�ZDV� LQ�SODFH� DQG� WKH�ZD\� LQ�ZKLFK� IRRG� LQWHUDFWHG�

ZLWK� LW��%DVHG�RQ�0UV�5RVH¶V�QDUUDWLYH�� WKH� W\SHV�RI�IRRG�FRQVXPHG�LQGLFDWLQJ� WKDW�SRYHUW\�

ZDV�ULIH�ZLWK�SHRSOH�KDYLQJ�WR�FROOHFW�ZLOG�IRRGV�IRU�FRQVXPSWLRQ��$FFRUGLQJ�WR�0UV�8PD��D�

UHVHDUFK�SDUWLFLSDQW�IURP�%DPERXV�9LULHX[��WKH�FRQVXPSWLRQ�RI�YHJHWDEOHV�DQG�VLPSOH�GLHWV�

ZDV�ZLGHVSUHDG�� 6KH� H[WUDSRODWHG� KHU� OLYHG� H[SHULHQFHG� WR� FRQFOXGH� WKDW� LW�ZDV� WKH� QRUP��

3HRSOH�OHG�VLPSOH�OLIHVW\OHV�DQG�DV�VXFK�DWH�VLPSOH�PHDOV��,Q�DGGLWLRQ��QRW�RQO\�ZDV�WKH�IRRG�

V\VWHP�LWVHOI�VWUXFWXUHG�LQ�D�GLIIHUHQW�ZD\�EXW� OLIH�ZDV�YHU\�GLIIHUHQW�EDFN�WKHQ��$�GLIIHUHQW�

ZD\�RI�HDWLQJ�HFKRHV�D�GLIIHUHQW�ZD\�RI�OLYLQJ���

� �



���

�

�

%R[����$�GHVFULSWLRQ�RI�VHOHFWHG�ORFDO�IRRGV��

$URXLOOH�LV�WKH�ORFDO�WHUP�IRU�GDVKHHQ��,W�LV�D�VWDUFK\�URRW�YHJHWDEOH���

%RXLOORQ�LV�WKH�)UHQFK�ZRUG�IRU�EURWK���

%UHGH� LV� WKH� WHUP� XVHG� WR� GHVFULEH� HGLEOH� OHDYHV� DQG� VWDONV�� /HDYHV� DQG� VWDONV� RI� YDULRXV� SODQWV��

HVSHFLDOO\�JRXUGV�DUH�ZLGHO\�FRQVXPHG���

&DOHEDVVH� LV� WKH� ORFDO� WHUP� IRU� ERWWOH� JRXUG�� ,W� JURZV� RQ� YLQHV� DQG� LV� D� ORQJ� HORQJDWHG� YHJHWDEOH�

ZKLFK�UHVHPEOHV�D�ERWWOH��,W�KDV�D�OLJKW�JUHHQ�VNLQ�ZLWK�ZKLWH�IOHVK���

&KRXFKRX�LV�WKH�ORFDO�WHUP�IRU�YHJHWDEOH�SHDU��FKD\RWH���,W� JURZV� RQ� YLQHV� DQG� VWURQJO\� UHVHPEOHV� D�

SHDU��,W�KDV�D�WKLFN�JUHHQ�VNLQ�ZLWK�VSLNHV�DQG�ZKLWH�IOHVK�ZLWK�D�PHORQ�WH[WXUH���

&UHVVRQ�LV�WKH�ORFDO�WHUQ�IRU�ZDWHUFUHVV���

)DUDWD� ��5RWL� LV� GHULYHG� IURP� WKH�+LQGL�ZRUG� µ3DUDWKD¶��'HSHQGLQJ�RQ� WKH� WKLFNQHVV�� LW� FDQ� HLWKHU�

UHVHPEOH� D� IODWEUHDG� RU� D� SDQFDNH�� ,W� LV� GHHSO\� HPEHGGHG� LQ� WKH�0DXULWLDQ� IRRG� FXOWXUH� DQG� HYHQ�

WKRXJK�LW�LV�WUDGLWLRQDOO\�DQ�,QGLDQ�VWDSOH�IRRG��LW�WUDQVFHQGV�DOO�HWKQLF�JURXSV�LQ�WKH�FRXQWU\��)DUDWDV�

DUH�PDGH�RI� VLPSOH� LQJUHGLHQWV��QDPHO\� IORXU��RLO�DQG�ZDWHU��7UDGLWLRQDOO\�� LW� LV�FRRNHG�RQ�D� µWDZD¶�

ZKLFK�LV�D�IODW�PHWDO��KHDY\�FDVW�LURQ��SODWH���

)UXLW�D�SDLQ� LV� WKH� ORFDO� WHUP� IRU�EUHDGIUXLW��%UHDGIUXLWV� JURZ�RQ� WUHHV� DQG� WKH\�JURZ�XS� WR� D� IHZ�

NLORV��,W�KDV�D�URXJK�DQG�WKLFN�JUHHQ�VNLQ�ZLWK�D�FUHDP�FRPSDFW�IOHVK��7KH�IOHVK�FDQ�EH�FRQVXPHG�LQ�D�

QXPEHU�RI�ZD\V�DQG�LW�FDQ�DOVR�EH�SURFHVVHG�LQWR�IORXU���

*DOHWWH�PDQLRF�LV�D�IODSMDFN�OLNH�SDVWU\�PDGH�IURP�WDSLRFD���

*LUDXPRQ�LV�WKH�ORFDO�WHUP�IRU�SXPSNLQ���

*UHDX�LV�D�W\SH�RI�IORXU�REWDLQHG�IURP�JULQGLQJ�GXUXP�ZKHDW��,W�LV�ZLGHO\�XVHG�WR�PDNH�SXGGLQJV�DQG�

VZHHW�WUHDWV��

0DQLRF�LV�FDVVDYD��,W�LV�D�VWDUFK\�URRW�YHJHWDEOH��,W�FDQ�EH�VWHDPHG��IULHG��RU�WXUQHG�LQWR�GHVVHUW��2QFH�

FRRNHG��LW�EHFRPHV�YHU\�ILEURXV��,W�FDQ�DOVR�EH�SURFHVVHG�LQWR�IORXU��7DSLRFD�LV�D�SURGXFW�RI�FDVVDYD���

0DUJRVH�LV�WKH�ORFDO�WHUP�IRU�ELWWHU�JRXUG��%LWWHU�JRXUG�LV�D�VOLJKWO\�HORQJDWHG�MDJJHG�W\SH�RI�JRXUG��,W�

FDQ�EH�FRRNHG�RU�XVHG�UDZ�LQ�VDODGV��,W�LV�YHU\�ELWWHU��KHQFH�WKH�QDPH���

0RXURXPH�LV�WKH�ORFDO�WHUP�IRU�PRULQJD�ZKLFK�UHVHPEOHV�EHDQ�VWDONV���

3DLQ�PDLVRQ�LV�WKH�PRVW�FRPPRQ�W\SH�RI�EUHDG�FRQVXPHG��,W�LV�D�EXQ�ZLWK�D�FULVS\�FUXVW�DQG�ZHLJKV�

DERXW����J��%RWK�WKH�SULFH�DQG�ZHLJKW�DUH�UHJXODWHG�E\�WKH�JRYHUQPHQW���

3DWROH�LV�WKH�ORFDO�WHUP�IRU�ULGJH�JRXUG��,W�LV�DQ�HORQJDWHG�W\SH�RI�JRXUG��ZLWK�D�VPRRWK�JUHHQ�VNLQ�DQG�

ZKLWH�IOHVK��,W�UHVHPEOHV�DQ�(QJOLVK�FXFXPEHU�DQG�KDV�D�VLPLODU�WH[WXUH���

3XUL�LV�VLPLODU�WR�IDUDWD��DV�GHVFULEHG�DERYH��ZLWK�VLPLODU�LQJUHGLHQWV�XVHG��,W�LV�VPDOOHU�LQ�VL]H�DQG�LW�

LV�GHHS�IULHG�DV�RSSRVHG�WR�WKH�IDUDWD�ZKLFK�LV�FRRNHG�RQ�D�IODW�PHWDO�SODWH��,W�LV�FXVWRPDU\�WR�VHUYH�

SXULV�DW�,QGLDQ�ZHGGLQJV���

3H�WVDL�LV�WKH�ORFDO�WHUP�IRU�&KLQHVH�FDEEDJH��,W�LV�ZLGHO\�JURZQ�DQG�FRQVXPHG���
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6RQJH�LV�WKH�ORFDO�WHUP�IRU�WDUR�OHDYHV��7DUR�OHDYHV�DUH�EULJKW�JUHHQ��ODUJH�DQG�IODW�DQG�KHDUW�VKDSHG��

7KH\�DSSHDU�WR�EH�ZDWHUSURRI�GXH�WR�D�WKLQ�FRDWLQJ�RQ�WRS�RI�WKH�OHDI\���

9HUPLFHOOL�UHVHPEOHV�DQJHO�KDLU�SDVWD�DQG�LV�XVHG�WR�PDNH�WUDGLWLRQDO�SXGGLQJV���

=DF�LV�WKH�ORFDO�WHUP�IRU�MDFNIUXLW��,W�JURZV�RQ�WUHHV�DQG�KDV�D�WKLFN�JUHHQ�VNLQ�ZLWK�D�OLJKW�EURZQ�IOHVK�

ZLWK� SLSV�� ,W� FDQ� EH� FRQVXPHG� LQ� D� QXPEHU� RI�ZD\V� EXW� LV� SDUWLFXODUO\� NQRZQ� IRU� EHLQJ� VHUYHG� DW�

WUDGLWLRQDO�,QGLDQ�ZHGGLQJV��,W�KDV�D�KLJK�VWDUFK�DQG�ILEHU�FRQWHQW���

�

0DQ\� RI� WKH� SDUWLFLSDQWV� PHQWLRQHG� RQH� SDUWLFXODU� GLVK� WKDW� WKH\� XVHG� WR� FRQVXPH� TXLWH�

H[WHQVLYHO\�� QDPHO\� µERXLOORQ�¶� %RXLOORQ� LV� D� )UHQFK� ZRUG� GHVFULELQJ� D� OLTXLG� DORQJ� ZLWK�

VRPH�FRQGLPHQWV�DQG�YHJHWDEOHV�DQG���RU�PHDW�WKDW�LV�EURXJKW�WR�WKH�ERLO�WR�IRUP�D�EURWK��7KH�

0DXULWLDQ�YHUVLRQ�RI�ERXLOORQ�FRQVLVWV�RI�ZDWHU�DQG�JUHHQ�OHDI\�YHJHWDEOHV�EHLQJ�EURXJKW�WR�

WKH�ERLO�WRJHWKHU��$QMDQL��D�SDUWLFLSDQW�IURP�3RUW�/RXLV�UHFDOOV�

�

,Q�P\�IDPLO\��ZH�DWH�ERXLOORQ�DOO�WKH�WLPH�EHFDXVH�P\�IDWKHU�ORYHG�LW��:H�DWH�
ERXLOORQ� PDGH� IURP� GLIIHUHQW� W\SHV� RI� OHDYHV�� %RXLOORQ� FKRXFKRX�� SHWVDL��
FUHVVRQ�� <RX� VHH�� P\� IDWKHU� ZRUNHG� WKH� ODQG� DQG� RQ� D� KRW� VXPPHU¶V� GD\��
ERXLOORQ�ZRXOG�EH�WKH�JR�WR�PHDO��:H�DOO�HQMR\HG�LW�EHFDXVH�LW�LV�VR�UHIUHVKLQJ��
%RXLOORQ�ZLWK�ULFH�DQG�VRPH�SLFNOHG�IUXLWV�WR�JLYH�LW�D�ELW�RI�D�VSLF\�NLFN�ZRXOG�
PDNH� IRU� D� W\SLFDO� PHDO� WKDW� ,� KDG� ZKHQ� ,� ZDV� JURZLQJ� XS� �$QMDQL��
��������������

�

7KH� DERYH� IRRG� QDUUDWLYH� VSHDNV� DERXW� µERXLOORQ¶� ZKLFK� ZDV� YHU\� PXFK� DSSUHFLDWHG� E\�

$QMDQL¶V� IDPLO\�� ,Q� DGGLWLRQ�� LW� DOVR�SLFWXUHV�ZKDW� FDQ�EH� WHUPHG�DV� DQ� LQH[SHQVLYH�GLVK�� ,W�

GRHV�QRW�UHTXLUH�PXFK�WR�SUHSDUH�LW�DV�LW�LV�HVVHQWLDOO\�ZDWHU�ZLWK�OHDI\�YHJHWDEOHV��7KH�OHDYHV�

FDQ�EH�IRXQG�RQ�FUHHSHU�YLQHV�� ,W� UHIOHFWV� WKH�HFRQRP\�$QMDQL¶V� IDPLO\�ZDV�VLWXDWHG� LQ��$Q�

HFRQRPLF�FOLPDWH� WKDW�GLG�QRW�DOORZ�IDPLOLHV� WR�VSHQG�D� ORW�RI�PRQH\�RQ� IRRG�DQG�RQH� WKDW�

IRUFHG�WKHP�WR�ILQG�FUHDWLYH�PHDQV�RI�IHHGLQJ�WKHLU�IDPLOLHV��,W�SDLQWV�D�SLFWXUH�RI�ZLGHVSUHDG�

SRYHUW\�LQ�0DXULWLXV���

�

0\�SDUHQWV�KDG�D�MDFNIUXLW�WUHH�LQ�WKH�IURQW�JDUGHQ��,�GRQ¶W�WKLQN�DQ\�RI�IDPLO\�
PHPEHUV�SODQWHG�WKH�WUHH��LW�PXVW�KDYH�EHHQ�WKHUH�ZKHQ�P\�SDUHQWV�VHWWOHG�RQ�
WKDW� SLHFH� RI� ODQG�� ,W� ZDV� D� YHU\� ELJ� WUHH� WKDW� SURGXFHG� YHU\� ELJ� IUXLWV�� ,Q�
VHDVRQ�� WKH� WUHH�ZRXOG� SURGXFH�PDQ\� IUXLWV� DQG� LI� \RX� GLGQ¶W� SLFN� WKHP� RQ�
WLPH�� WKH\�ZRXOG� MXVW�GURS�DQG� VPDVK�RQ� WKH�JURXQG��7KH� ULSH� MDFNIUXLW�ZDV�
XVHG�WR�PDNH�YDULRXV�WUDGLWLRQDO�GLVKHV��6RPHWLPHV��\RX�FRXOG�JHW�D�MDFNIUXLW�
WKDW�ZRXOG�EH�ELJ�HQRXJK�WR�IHHG�WKH�IDPLO\�IRU�GD\V��/DXUH����������������

�

7KH�WUDGLWLRQDO�VWDSOHV�FRQVLVWHG�RI�EUHDGIUXLW��ULFH�DQG�WR�D�OHVVHU�H[WHQW�WDSLRFD�DQG�MDFNIUXLW��

2WKHU� WKDQ� ULFH�� WKH� DIRUHPHQWLRQHG� VWDSOHV� ZHUH� DOO� ORFDOO\� JURZQ�� 7KH� SURGXFWLRQ� RI�



���

�

EUHDGIUXLW�DQG�MDFNIUXLW�GLG�QRW�UHTXLUH�PXFK�HIIRUW�EHFDXVH�WKH\�JURZ�RQ�WUHHV�WKXV�UHTXLULQJ�

YHU\�OLWWOH�FDUH��,Q�VHDVRQ��PDQ\�RI�WKH�SDUWLFLSDQWV�PHQWLRQHG�KDYLQJ�WR�GLVWULEXWH�MDFNIUXLWV�

DQG�EUHDGIUXLWV�WR�WKHLU�QHLJKERXUV�DQG�UHODWLYHV��3HRSOH�PDGH�XVH�RI�WKH�UHVRXUFHV�DYDLODEOH�

ORFDOO\�WKXV�PDNLQJ�WKHP�VHDVRQDO�FRQVXPHUV���

�

$� FRXSOH� RI� SDUWLFLSDQWV� PHQWLRQHG� FRQVXPLQJ� RWKHU� IRRGV� DV� VXEVWLWXWH� IRU� WKH� DERYH�

PHQWLRQHG� VWDUFK\� VWDSOHV� GXULQJ� GLIILFXOW� WLPHV�� 6RPH� RI� WKHP� PHQWLRQHG� HDWLQJ� ERLOHG�

SDZSDZ�DQG�JUHHQ�EDQDQDV��8QFOH�*DE\�VKDUHG�KLV�VWRU\���

�

<RX�VHH��P\�SDUHQWV�ZHUH�YHU\�SRRU��:H�KDG�QR�DVVHWV�ZKDWVRHYHU��:H�UHQWHG�
D�VPDOO�KRXVH��\RX�FRXOG�EDUHO\�FDOO�LW�D�KRXVH��9HU\�RIWHQ�GXULQJ�WKH�FRXUVH�RI�
WKH�PRQWK��ZH�UDQ�RXW�RI�PRQH\�VR�P\�PRWKHU�KDG�WR�PDNH�D�SODQ�WR�SURYLGH�
IRU� DOO� RI� WKH� KXQJU\� FKLOGUHQ�� 7KHUH� ZDV� D� EDQDQD� WUHH� DW� WKH� EDFN� RI� WKH�
KRXVH�� 3UHWW\� PXFK� HYHU\ERG\� KDG� DW� OHDVW� RQH� EDQDQD� WUHH�� 6R�P\�PRWKHU�
SLFNHG� WKH� JUHHQ� RQHV� DQG� WKH\�ZRXOG� VHUYH� DV� GLQQHU��<RX� VHH�� VKH� SHHOHG�
WKHP�� ERLOHG� WKHP� DQG� DGGHG� VRPH� VSLFHV�� 6RPHWLPHV� WKH� ERLOHG� EDQDQDV�
ZRXOG�PDNH�XS�RXU� HQWLUH�GLQQHU� DQG�DW� RWKHUV�� WKH\�ZHUH� VHUYHG�ZLWK� VRPH�
YHJHWDEOHV��7KH\�ZHUH�YHU\� ILOOLQJ��PD\EH�QRW� WKH�EHVW� WDVWLQJ� IRRG�EXW�YHU\�
ILOOLQJ���8QFOH�*DE\����������������
�

,W�LV�LQWHUHVWLQJ�WR�QRWH�WKH�ZD\�SHRSOH�LQWHUDFWHG�ZLWK�WKH�IRRG�V\VWHP��$V�WLPHV�ZHUH�KDUG��

SHRSOH� IRXQG� FUHDWLYH�PHDQV� WR� SXW� IRRG� RQ� WKH� WDEOH�� HYHQ� LI� WKDW�PHDQV� WKDW� WKH\� KDG� WR�

IRUDJH�XQRFFXSLHG�ILHOGV�IRU�ZLOG�IRRGV�RU�SUHSDUH�D�GLVK�RXW�RI�SLHFHV�RI�OHDYHV�DQG�VWDONV��

7KH�FRQVXPSWLRQ�RI�VXFK�DW\SLFDO�W\SH�RI�IRRG�DV�VWDWHG�LQ�8QFOH�*DE\¶V�QDUUDWLYH�UHLQIRUFHV�

WKH�QRWLRQ�RI�D�SRRU�VRFLHW\�VWUXJJOLQJ�WR�SURGXFH�DQG�DFTXLUH�IRRG��,Q�DGGLWLRQ��LW�SRLQWV�RXW�

WR� D� FHUWDLQ� IRRG� FRSLQJ�PHFKDQLVP� WKDW�EHFDPH�DFFHSWHG�RYHU� WKH� \HDUV� DQG� WKXV�EHFDPH�

SDUW�RI�WKH�IRRG�FXOWXUH���

�

6XFK� D� IRRG� SUDFWLFH� VSHDNV� IDU� PRUH� WKDQ� IRRG� LWVHOI� DV� WKHUH� LV� D� SRLJQDQW� HPRWLRQDO�

FRQQHFWLRQ� DWWDFKHG� WR� WKH� FRQVXPSWLRQ� RI� VXFK� DQ� DW\SLFDO� IRRG�� DV� PHQWLRQHG� E\� 8QFOH�

*DE\��+H� VWDUWV� KLV� IRRG� QDUUDWLYH� E\� SUHVHQWLQJ� KLV� IDPLO\¶V� VRFLR�HFRQRPLF� VWDWXV� DW� WKH�

WLPH�� WKHUHE\� EULQJLQJ� XS� KLV� HPRWLRQDO� FRQQHFWLRQ� WR� WKH� FRQVXPSWLRQ� RI� ERLOHG� EDQDQDV��

3HUKDSV��LQ�WKDW�SDUWLFXODU�LQVWDQFH��WKH�PHPRU\�RI�HDWLQJ�ERLOHG�EDQDQDV�EURXJKW�EDFN�WLPHV�

RI�KDUGVKLS�KLV�IDPLO\�KDV�KDG�WR�IDFH��$V�SUHYLRXVO\�VWDWHG��IRRG�LV�PRUH�WKDQ�D�FRPPRGLW\��

LW� EULQJV� PHPRU\� RI� SHRSOH�� SODFH� DQG� FXOWXUH�� $IWHU� WKH� VKDULQJ� KLV� VWRU\�� 8QFOH� *DE\�

SURFHHGHG�WR�FODULI\�WKDW�RFFDVLRQDOO\�KH�FRQVXPHV�ERLOHG�EDQDQDV���

�



���

�

7KH� DERYH� DFFRXQW� HFKRHV� D� VLPSOH�PHDO� FRQVXPHG� RQ� D� UHJXODU� EDVLV�� 7KHUH� ZHUH� RWKHU�

VLPLODU�H[DPSOHV�XVHG�E\�RWKHU�SDUWLFLSDQWV�VXFK�DV�ERLOHG�SDZSDZ�DQG�EUHDGIUXLW��$FFRUGLQJ�

WR� QXPHURXV� RWKHU� UHVHDUFK� SDUWLFLSDQWV�� WKH� FRQVXPSWLRQ� RI� JUHHQ� EDQDQDV�� SDZSDZ��

EUHDGIUXLW� DQG� MDFNIUXLW� ZDV� FRPPRQ�� 'XH� WR� WKH� IDFW� WKDW� WKHUH� ZHUH� ULFH� UDWLRQV��� LQ� WKH�

FRXQWU\��SHRSOH�KDG�WR�EH�UHOLDQW�RQ�RWKHU�VWDSOHV�ZKLFK�ZRXOG�EH�DV�QXWULWLRXV�DQG�ILOOLQJ�DV�

ULFH�� ,Q� DGGLWLRQ��PDQ\� RI� WKH� SDUWLFLSDQWV� SRLQWHG� RXW� WKDW� EDQDQD�� SDZSDZ�� MDFNIUXLW� DQG�

EUHDGIUXLW�WUHHV�ZHUH�ZLGHO\�DYDLODEOH�DW�WKH�WLPH��WKHUHIRUH�HYHU\RQH�KDG�HDV\�DFFHVV�WR�VXFK�

IRRGV���

�

:KHQ�,�ZDV�D�NLG��RQ�SD\�GD\�P\�IDWKHU�ZRXOG�JR�WR�WKH�JURFHU\�VWRUH�RQ�KLV�
ZD\�KRPH��+H�XVHG�WR�EX\�JURFHULHV�DQG�FDUU\�WKHP�RQ�KLV�ELF\FOH�EDFN�KRPH��
:H�NQHZ�WKDW�RQ�SD\�GD\�RU�WKH�GD\�DIWHU��ZH�ZRXOG�HDW�WLQQHG�ILVK��SLOFKDUGV��
FXUU\��7KDW�ILVK�FXUU\�ZRXOG�FRRN�DQG�VLPPHU�IRU�KRXUV�RQ�WKH�ILUHZRRG��<RX�
FRXOG�VPHOO� WKH�ILVK�DQG�WKH�VSLFHV�FRRNLQJ�WRJHWKHU�IURP�IDU�DZD\��:KLOH�LW�
ZDV� FRRNLQJ��P\�PRP� SUHSDUHG� URWLV�� LW� ZDV� D� JLYHQ� WKDW� WLQQHG� ILVK� FXUU\�
ZRXOG� EH� DFFRPSDQLHG� E\� URWLV��7KH� ILVK� FXUU\� WKDW� ,� DP� UHIHUULQJ� WR�ZDV� D�
GHOLFDF\��8VXDOO\��P\� IDWKHU�ZRXOG� RQO\� EX\�RQH� FDQ� RI� WLQQHG� ILVK� DQG�P\�
PRP�ZRXOG�PDNH�VXUH�WKDW�LW�ZRXOG�IHHG�WKH�ZKROH�IDPLO\��5XPLOOD����������

�

'LHWV�ZHUH� ODUJHO\�UHOLDQW�RQ�VHDVRQDO� IUXLWV�DQG�YHJHWDEOHV�ZLWK�YHU\� OLWWOH�SURFHVVHG�IRRGV�

FRQVXPHG�DW�DQ\�WLPH��&RQVLGHULQJ�WKDW�PRVW�SHRSOH�JUHZ�WKHLU�RZQ�IRRGV�RU�KDG�UHODWLYHO\�

HDV\� DFFHVV� WR� IUHVK� SURGXFH�� SURFHVVHG� IRRGV� ZHUH� FRQVLGHUHG� WR� EH� H[RWLF� DQG� KHQFH� D�

OX[XU\�� 3URFHVVHG� IRRGV� ZHUH� PRVWO\� LPSRUWHG� DW� WKH� WLPH� EHFDXVH�0DXULWLXV� ZDV� VWLOO� DQ�

XQGHUGHYHORSHG�FRXQWU\�ZLWK� OLPLWHG�FDSDFLW\� WR�SURFHVV� IRRG�ORFDOO\��7KHUHIRUH��SURFHVVHG�

IRRG�LQGLFDWHG�D�GLIIHUHQW�OLIHVW\OH��RQH�WKDW�ZDV�OHG�E\�WKH�ZHDOWKLHVW�LQ�VRFLHW\�DQG�RQH�WKDW�

UHTXLUHG�D�FHUWDLQ�SXUFKDVLQJ�SRZHU�WR�DFKLHYH��,Q�RWKHU�ZRUGV��SURFHVVHG�IRRGV�ZHUH�DVSLUHG�

IRRGV�� )RU� LQVWDQFH�� WLQQHG� ILVK�ZDV� FRQVLGHUHG� WR� EH� D� OX[XU\� HYHQ� WKRXJK� IUHVK� ILVK�ZDV�

ZLGHO\�DYDLODEOH�DW�WKH�WLPH���

�

%DVHG�RQ�5XPLOOD¶V� DFFRXQW� DERYH�� LW� LV� FOHDU� WKDW� WLQQHG� ILVK�ZDV� FRQVLGHUHG� WR�EH� OX[XU\�

IRRG��,W�FDQ�EH�SDUWO\�DWWULEXWHG�WR�WKH�IDFW�WKDW�D�FDQ�RI�3LOFKDUGV�ZDV�RQO\�DFFHVVLEOH�WR�KHU�

IDPLO\� RQ� SD\� GD\�� $V� VKH� VWDWHG�� LW� ZDV� FRQVLGHUHG� DV� D� OX[XULRXV� PHDO�� 2WKHU� UHVHDUFK�

SDUWLFLSDQWV� DOVR� PHQWLRQHG� WKDW� WLQQHG� ILVK� EURXJKW� PHPRULHV� RI� JRRG� WLPHV� DQG� IHVWLYH�

RFFDVLRQV��+RZHYHU�LW�QR�ORQJHU�KROGV�WKH�VDPH�VWDWXV��7KH�HPRWLRQDO�FRQQHFWLRQ�ZLWK�FHUWDLQ�

IRRGV� KDV� FKDQJHG� DV� D� UHVXOW� RI� WKH� FKDQJLQJ� IRRG� V\VWHP� DQG� HYROYLQJ� OLIHVW\OHV�� )RU�

�������������������������������������������������
���5LFH�UDWLRQLQJ�LQ�0DXULWLXV�ZLOO�EH�IXUWKHU�GLVFXVVHG�LQ�&KDSWHU�����



���

�

LQVWDQFH�� WLQQHG� ILVK� ZKLFK� ZDV� RQFH� FRQVLGHUHG� DQ� H[RWLF� DQG� OX[XULRXV� LWHP� KDV� EHHQ�

UHQGHUHG�PXQGDQH�LQ�WKH�FXUUHQW�IRRG�V\VWHP��7KH�SODFH�RI�SURPLQHQFH�RI�FHUWDLQ�IRRGV�KDV�

EHHQ�GLVSODFHG�LQ�WKH�FRQWHPSRUDU\�IRRG�V\VWHP��,Q�WKH�QH[W�IHZ�SDUDJUDSKV��WKH�PRGHUQ�IRRG�

V\VWHP�LV�GLVFXVVHG�LQ�IXUWKHU�GHWDLOV���

�

������� 0DQ]p�$]RUGL�=RXU�

7KHUH� DUH� VRPH� FKDQJHV�ZKLFK� DUH� QRW� VLWH�VSHFLILF� EXW� KDYH� RFFXUUHG� RQ� D� QDWLRQDO� VFDOH��

7KLV� VHFWLRQ�H[SORUHV� VRPH�RI� WKH� DVSHFWV� RI� WKH�QXWULWLRQ� WUDQVLWLRQ� UHFRUGHG� LQ�ERWK� VLWHV��

WKXV� UHSUHVHQWLQJ� WKH� WUDQVLWLRQ� RQ� D� QDWLRQDO� OHYHO�� µ0DQ]p� D]RUGL� ]RXU¶� LV� D� .UHRO� WHUP�

PHDQLQJ� µWKH� IRRG� ZH� QRZ� FRQVXPH¶� ZKLFK� UHIHUV� WR� WKH� SUHVHQW� HYROYLQJ� IRRG� V\VWHP��

8QGRXEWHGO\�� WKH�0DXULWLDQ� IRRG�V\VWHP�KDV�XQGHUJRQH�VLJQLILFDQW�FKDQJHV� LQ� WHUPV�RI� WKH�

PHDO� VWUXFWXUH�� IRRG�FRPSRQHQWV�� SUHSDUDWLRQ�PHWKRGV�� LQFUHDVHG�GHSHQGHQFH�RQ�SURFHVVHG�

DQG�FRQYHQLHQFH� IRRGV� LQ� WKH� ODVW� IHZ�GHFDGHV��7KH� WUDGLWLRQDO� IRRG�FXOWXUH� LV� LQFUHDVLQJO\�

EHLQJ�VXEVWLWXWHG�E\�HOHPHQWV�RI�WKH�:HVWHUQ�IRRG�FXOWXUH��$�FKDQJLQJ�IRRG�V\VWHP�PLUURUV�

VLJQLILFDQW� FKDQJHV� RQ� WKH� VRFLDO� DQG� HFRQRPLF� IURQW�� )RU� H[DPSOH�� PRVW� RI� WKH� IRRG�

QDUUDWLYHV� OLVWHG� LQ� WKH�SUHYLRXV�VHFWLRQ�ZDV�EDVHG� LQ� WKH�FRQWH[W�ZKHUH�0DXULWLXV�ZDV� VWLOO�

FODVVLILHG� DV� DQ� XQGHUGHYHORSHG� FRXQWU\�� 6LJQLILFDQW� VRFLR�HFRQRPLF� FKDQJHV� RFFXUUHG�

IROORZLQJ�LQGHSHQGHQFH�LQ�������7KHUHIRUH�WKH�FRQWHPSRUDU\�IRRG�V\VWHP�LV�DVVRFLDWHG�ZLWK�

D�GLIIHUHQW�SLFWXUH�RI�0DXULWLXV�RQH� WKDW�KDV�XQGHUJRQH�UDSLG�HFRQRPLF�GHYHORSPHQW�ZKLFK�

KDV�OHG�WR�D�GUDVWLF�FKDQJH�LQ�WKH�TXDOLW\�RI�OLIH���

�

5.2.3.1. The disappearance of some staple foods 

7KH�IRUPDO�IRRG�V\VWHP�KDV�EHHQ�GLVSODFLQJ�ORFDO�IRRG�SURGXFWLRQ�DQG�VDOH��7KHUH�KDV�EHHQ�D�

GHFOLQH�LQ�FRQVXPSWLRQ�RI�KRPH�SURGXFHG�JRRGV�DQG�DQ�LQFUHDVHG�GHSHQGHQFH�RQ�SURFHVVHG�

IRRGV�PRVW�RI�ZKLFK�DUH� LPSRUWHG��7KH�QXWULWLRQ� WUDQVLWLRQ�RSHUDWHV� LQ� VXFK�D�ZD\� WKDW� WKH�

ORQJ� HVWDEOLVKHG� VWDSOHV� DQG� GRPLQDQW� IRRGV� DUH� HURGHG� IURP� WKH� IRRG� V\VWHP� DQG� LQVWHDG�

UHSODFHG� E\� QHZ� IRRG� LWHPV�� $V� WKH� EDVH� RI� IRRG� VWDSOHV� QDUURZ�� WKHUH� LV� DQ� LQFUHDVHG�

GHSHQGHQFH�RQ�:HVWHUQ�EDVHG�IRRGV��'XH�WR�JOREDOLVDWLRQ��WKH�GHPDQG�DV�ZHOO�DV�WKH�VXSSO\�

VLGH�RI�WKH�IRRG�V\VWHP�LV�LQIOXHQFHG��WKHUHIRUH�WKH�GHFUHDVH�LQ�GHPDQG�IRU�WUDGLWLRQDO�VWDSOHV�

LV�SDUDOOHOHG�E\�DQ�LQFUHDVH�LQ�WKH�SURGXFWLRQ�DQG���RU�LPSRUWV�RI�SURFHVVHG�IRRGV��W\SLFDO�RI�D�

:HVWHUQ�EDVHG�GLHW���



���

�

�

,W� ZDV� UHSHDWHGO\� PHQWLRQHG� WKDW� PDQ\� RI� WKH� WUDGLWLRQDO� IRRGV� KDYH� GLVDSSHDUHG� RU� KDYH�

EHFRPH� OHVV� DYDLODEOH� IURP� WKH� PDUNHW���� )RU� LQVWDQFH�� VRPH� VWDSOHV� VXFK� DV� EUHDGIUXLW��

WDSLRFD�DQG�GDVKHHQ��ZKLFK�ZHUH�ZLGHO\�DYDLODEOH�DQG�FRQVXPHG�DERXW�IRUW\�\HDUV�DJR��KDYH�

QRZ�GLVDSSHDUHG�IURP�RXU�SODWHV���

�

:KR�HDWV�DURXLOOH�DQ\PRUH"�<RX�KDUGO\�HYHU�VHH�LW�WKHVH�GD\V��,�WKULYHG�RQ�LW�
ZKHQ�,�ZDV�\RXQJHU�DQG�LW¶V�D�SLW\�WKDW�LW�LVQ¶W�DYDLODEOH�MXVW�OLNH�LW�XVHG�WR�EH�
�8PD����������������

�

7KH� GLVDSSHDUDQFH� RI� VRPH� RI� WKRVH� WUDGLWLRQDO� VWDUFK\� IRRGV� KDV� FDXVHG� DQ� LQFUHDVLQJ�

QXPEHU�RI�SHRSOH�WR�EHFRPH�PRUH�UHOLDQW�RQ�D�QDUURZHU�EDVH�RI�VWDSOHV�WKDQ�EHIRUH��7KLV�LV�D�

SKHQRPHQRQ� UHIHUUHG� WR� DV� GLHWDU\� FRQYHUJHQFH�� W\SLFDO� RI� QXWULWLRQ� WUDQVLWLRQ� ZKHUHE\� D�

GHFOLQH� LV� QRWHG� LQ� WKH� QXPEHU� RI� VWDSOHV� LQ� WKH� IRRG� V\VWHP� �.HQQHG\�� 1DQWHO� 	� 6KHWW\��

�������7KLV� LV�FRXSOHG�ZLWK�D�ODUJHU�VKDUH�RI�WKH�SRSXODWLRQ�FRQVXPLQJ�LQFUHDVLQJO\�VLPLODU�

PHDOV��0D\D��D�UHVHDUFK�SDUWLFLSDQW�IURP�%DPERXV�9LULHX[�HPSKDVL]HV�WKH�IDFW�WKDW�ZKHQ�VKH�

ZDV�JURZLQJ�XS��VKH�XVHG�WR�HDW�D�YDULHW\�RI�VWDSOHV��RWKHU�WKDQ�ULFH��

�

:KHQ�,�ZDV�JURZLQJ�XS��ZH�GLGQ¶W�HDW�QHDUO\�DV�PXFK�ULFH�DV�ZH�GR�QRZ��$V�
ULFH�ZDV�D�UDWLRQHG�FRPPRGLW\�IRU�D�ORQJ�SHULRG�RI�WLPH��WKHUHIRUH�WKHUH�ZDV�
QRW� DOZD\V� HQRXJK� ULFH� IRU� WKH� ZKROH� IDPLO\� IRU� WKH� ZKROH� PRQWK�� $OPRVW�
HYHU\�GD\��P\�JUDQGPRWKHU�XVHG�WR�PDNH�URWLV��0D\D����������������

�

7KH�FKDQJLQJ�IRRG�V\VWHP�LQ�0DXULWLXV�KDV�GLVSODFHG�VRPH�RI�WKH�NH\�LWHPV�LQ�WKH�WUDGLWLRQDO�

IRRG� V\VWHP�� WKXV� UHVXOWLQJ� LQ� WKH� GLVWDQFLQJ� IURP� WUDGLWLRQDO� IRRG� FRPPRGLWLHV�� 6RPH�

WUDGLWLRQDO� IRRGV�KDYH�EHFRPH�LQFUHDVLQJO\� UDUH�RU�FRPSOHWHO\�GLVDSSHDUHG�IURP�WKH�PDUNHW�

EHFDXVH�SHRSOH�KDYH�DOWHUHG�WKHLU�HDWLQJ�KDELWV��7KXV�WKH�PDUNHW�KDV�DGDSWHG�WR�FRQVXPHUV¶�

GHPDQGV�� 7KH� FKDQJLQJ� IRRG� V\VWHP� HURGHV� VRPH� DVSHFWV� RI� WKH� WUDGLWLRQDO� IRRG� V\VWHP��

ZKLFK�LV�GULYHQ�WR�YDU\LQJ�GHJUHHV�E\�WKH�GHPDQG�DQG�VXSSO\�VLGHV�RI�WKH�ORFDO�IRRG�V\VWHP���

�

$V�WKH�EDVH�RI�VWDSOHV�KDV�EHHQ�QDUURZHG�RYHU�WKH�FRXUVH�RI�WKH�\HDUV��WKH�UHOLDQFH�RQ�ULFH�DV�

WKH�PDLQ�VWDSOH�KDV� LQFUHDVHG��$OO�RI� WKH�SDUWLFLSDQWV�VWDWHG� WKDW� WKH\�GR�SXUFKDVH�ULFH�RQ�D�

UHJXODU� EDVLV� DQG� IRU�PRVW� RI� WKHP� LW� LV� WKHLU� VROH� VWDSOH� IRRG� FRQVXPHG� RQ� D� GDLO\� EDVLV��

0DXULWLXV�KDV�DOZD\V�EHHQ�HQWLUHO\�GHSHQGHQW�RQ�ULFH�LPSRUWV�DV�ULFH�LV�QRW�ORFDOO\�JURZQ�GXH�

�������������������������������������������������
���7KH�GLVDSSHDUDQFH�RI�FHUWDLQ�IRRGV�IURP�WKH�PDUNHW�ZLOO�EH�H[SODLQHG�LQ�&KDSWHU����



���

�

WR� QRQ�IDYRXUDEOH� FOLPDWLF� FRQGLWLRQV�� ,Q� WKH� \HDU� ������ WKH� YROXPH� RI� ULFH� LPSRUWHG�

DPRXQWHG�WR��������WRQQHV�IRU�GRPHVWLF�FRQVXPSWLRQ�WRWDOOLQJ�DSSUR[LPDWHO\�5V�����ELOOLRQ�

�5DMNRRPDU��������� ,Q�RUGHU� WR� FXUE�VXFK�KHDY\�GHSHQGHQFH�RQ� ULFH� LPSRUWV�� LQ�������Vita 

Rice Limited�VWDUWHG�WKH�YHQWXUH�RI�ULFH�FXOWLYDWLRQ�LQ�0DXULWLXV��VSHFLDOLVLQJ�LQ�KLJK�TXDOLW\�

ORZ� JO\FHPLF� LQGH[� ULFH� IRU� GRPHVWLF� FRQVXPSWLRQ� DV� ZHOO� DV� IRU� H[SRUW�� 8QGHU� WKLV� ULFH�

JURZLQJ� VFKHPH�� LW� LV� DQWLFLSDWHG� WKDW� ����� KHFWDUHV� RI� ODQG� ZLOO� EH� GHGLFDWHG� WR� ULFH�

SURGXFWLRQ�� 7KH� DQQXDO� SURGXFWLRQ� LV� H[SHFWHG� WR� EH� DERXW� ����� WR� ����� WRQV� �9LWD�*UDLQ�

*URXS����������

�

'XULQJ�:RUOG�:DU�,,��WKHUH�ZDV�D�VKRUWDJH�RI�ULFH�RQ�WKH�JOREDO�VFDOH�GXH�WR�FDUU\LQJ�VKLSV�

EHLQJ�WDUJHWHG�E\�WRUSHGRHV��0DXUHU���������&RQVHTXHQWO\�� WKH�VKRUWDJH�RI�ULFH�DIIHFWHG�WKH�

ORFDO� IRRG� V\VWHP� LQ� 0DXULWLXV�� 7KHUHIRUH�� WKH� JRYHUQPHQW� LPSOHPHQWHG� D� IRRG� UDWLRQLQJ�

SROLF\�ZKLFK�UHVXOWHG�LQ�ULFH�UDWLRQLQJ�DQG�HYHU\�KRXVHKROG�ZDV�DOORFDWHG�D�FHUWDLQ�DPRXQW�RI�

ULFH�SHU�PRQWK��7KH�ULFH�ZDV�NQRZQ�WR�EH�RI�SRRU�TXDOLW\����7KH�ULFH�HPEDUJR�ZDV�OLIWHG�LQ�WKH�

����V��0DXUHU��������WKXV�PDNLQJ�ULFH�PRUH�UHDGLO\�DYDLODEOH�RQ�WKH�PDUNHW��7KH�LQFUHDVHG�

DYDLODELOLW\�RI�ULFH�UHVXOWHG�LQ�D�GHFUHDVH�LQ�WKH�FRQVXPSWLRQ�RI�VRPH�RI�WKH�WUDGLWLRQDO�VWDUFK\�

VWDSOHV��5LFH�EHFDPH�WKH�VWDSOH�IRRG��,W�LV�VSHFXODWHG�WKDW�ULFH�UHSUHVHQWHG�PRUH�WKDQ�D�MXVW�D�

IRRG� LWHP�� LW� LOOXVWUDWHG� D� QHZ� ZD\� RI� OLYLQJ�� ,Q� WKH� 0DXULWLDQ� VRFLR�HFRQRPLF� FOLPDWH�

SUHYDLOLQJ�DW�WKH�WLPH�ZLWK�ORRPLQJ�HFRQRPLF�GHYHORSPHQW��SHUKDSV�LW�UHSUHVHQWHG�PRGHUQLW\���

�

$V�VWDWHG�DERYH��ULFH�FRXOG�KDYH�SRWHQWLDOO\�EHHQ�RQFH�D�PDUNHU�RI�D�KLJKHU�VRFLDO�VWDWXV�DQG�

WKXV� IRVWHUHG� LWV� DGRSWLRQ� LQ� WKH�0DXULWLDQ� GLHW�� $V� D� UHVXOW�� WKH� EDVH� RI� VWDSOH� IRRGV�ZDV�

QDUURZHG�GRZQ�WR�ULFH��7KHUH�DUH�YDULRXV�W\SHV�RI�ULFH�DYDLODEOH�RQ�WKH�0DXULWLDQ�PDUNHW�DQG�

WKH�PRVW�ZLGHO\�FRQVXPHG�DUH�EDVPDWL� DQG� UDWLRQ� ULFH��%DVPDWL� ULFH�KDYLQJ�D�PRUH� UHILQHG�

ORRN�DQG�EHLQJ�VLJQLILFDQWO\�PRUH�H[SHQVLYH�WKDQ�WKH�UDWLRQ�ULFH�FRXQWHUSDUW�LV�DVVRFLDWHG�WR�D�

EHWWHU�OLIHVW\OH��)RU�LQVWDQFH��.DVVLOD��D�UHVHDUFK�SDUWLFLSDQW�IURP�%DPERXV�9LULHX[�SURYLGHG�

LQVLJKWIXO� LQIRUPDWLRQ� RQ� WKH� WRSLF� RI� ULFH� ZKHQ� TXHVWLRQHG� DERXW� WKH� YROXPHV� RI� ULFH�

SXUFKDVHG�DQG�FRQVXPHG���

�

,�EX\�ULFH�HYHU\�PRQWK��0\�IDPLO\�FRQVXPHV�D�ORW�RI�ULFH��3UHWW\�PXFK�HYHU\�
GLQQHU�FRPSULVHV�ULFH��,�EX\�ULFH�IURP�WKH�VXSHUHWWH�RQ�WKH�0DLQ�5RDG��,�DOVR�

�������������������������������������������������
���7KH�QDPH� µUDWLRQ� ULFH¶� KDV�EHHQ�NHSW� WR�GHVFULEH� ULFH� RI� D� ORZHU�TXDOLW\�� H�J�� SDUERLOHG� ULFH��ZKLFK� LV� RI� D�
GLIIHUHQW� JUDLQ� DQG� ORZHU� LQ� TXDOLW\� WKDQ� %DVPDWL� ULFH�� :KHQ� WKH� WHUP� µUDWLRQ� ULFH¶� LV� XVHG� LQ� WKH�
FRQWHPSRUDU\�FRQWH[W��LW�GRHV�QRW�UHIHU�WR�ULFH�UDWLRQV�RU�HPEDUJR�EXW�UHIHUV�WR�D�SDUWLFXODU�W\SH�RI�ORZ�TXDOLW\�
ZKLWH�ULFH�ZKLFK�LV�ZLGHO\�FRQVXPHG�RQ�WKH�LVODQG���



���

�

EX\�D�VPDOO�SDFNHW�RI�EDVPDWL�ULFH�ZKHQ�,�JR�WR�0DKHERXUJ��,�RQO\�XVH�LW�ZKHQ�
,� KDYH� JXHVWV� RYHU� RU� WR� ZKHQ� FHOHEUDWLQJ� D� IDPLO\� PHPEHU¶V� ELUWKGD\�
�.DVVLOD����������������

�

7KH� SUHPLVH� IRU� XVLQJ� EDVPDWL� ULFH� DV� RSSRVHG� WR� WKH� FRPPRQ� UDWLRQ� ULFH� FRQVXPHG� IRU�

VSHFLDO�RFFDVLRQV�ZDV�TXHVWLRQHG�DQG�.DVVLOD�UHVSRQGHG�WKDW�UDWLRQ�ULFH�LV�QRW�VSHFLDO�HQRXJK��

6KH�IXUWKHU�SURFHHGHG�WR�DGG�WKDW�LW�LV�D�SRRU�PDQ¶V�IRRG�DQG�WKDW�VRPH�SHRSOH�HYHQ�IHHG�LW�WR�

WKHLU�DQLPDOV��7KHUHIRUH�� LW� LV�QRW�DSSURSULDWH�IRU�VSHFLDO�RFFDVLRQV��.DVVLOD¶V� IRRG�QDUUDWLYH�

FDSWXUHV� WKH� HVVHQFH� RI� WKH� VRFLDO� QH[XV� RI� WKH� GLIIHUHQW� W\SHV� RI� ULFH�ZLGHO\� FRQVXPHG� LQ�

0DXULWLXV��5DWLRQ�ULFH�LV�OHVV�SROLVKHG�WKDQ�EDVPDWL�ULFH��WKH�JUDLQV�DUH�FRDUVHU�DQG�ELJJHU�LQ�

VL]H� DQG� LW� LV� FRQVLGHUHG� WR� EH� D� SRRU�PDQ¶V� IRRG�� %DVPDWL� ULFH� LV� FRQVLGHUHG� WR� EH�PRUH�

UHILQHG� DQG� PRUH� DHVWKHWLFDOO\� SOHDVLQJ�� $V� SHRSOH� FOLPE� WKH� VRFLDO� UDQNV�� WKH\� WHQG� WR�

JUDYLWDWH�WRZDUGV�WKH�FRQVXPSWLRQ�RI�EDVPDWL�ULFH��$OVR��EDVPDWL�ULFH�LV�PRUH�H[SHQVLYH�WKDQ�

UDWLRQ�ULFH�ZKLFK�WKHQ�LQ�WXUQ�UHIOHFWV�D�FHUWDLQ�VWDWXV�V\PERO��0RUH�SHRSOH�VWDWHG�FRQVXPLQJ�

UDWLRQ�ULFH�DV�RSSRVHG�WR�EDVPDWL�ULFH�LQ�%DPERXV�9LULHX[�DQG�vice versa�LQ�7UDQTXHEDU��3RUW�

/RXLV��7KH�IDFW�WKDW�UHVHDUFK�SDUWLFLSDQWV�LQ�7UDQTXHEDU��3RUW�/RXLV�FRQVXPHG�PRUH�%DVPDWL�

ULFH�RQ�D�UHJXODU�EDVLV�UHLQIRUFHV�WKH�SRVLWLRQDO�FRQVXPSWLRQ�ZKLFK�LV�D�FRQFHSW�SXW�IRUZDUG�

E\�-DPHV��������DV�GHVFULEHG�LQ�6HFWLRQ����������3RVLWLRQDO�FRQVXPSWLRQ��-DPHV��������LV�D�

VXEWOH�IRUFH�GULYLQJ�QXWULWLRQ�WUDQVLWLRQ�DV�LW�LV�SHUFHLYHG�WKDW�WKH�FRQVXPSWLRQ�RI�FHUWDLQ�IRRG�

DGYDQFHV�RQH¶V�SRVLWLRQ�LQ�WKH�VRFLDO�KLHUDUFK\���

�

6RPH� RWKHU� IRRGV� KDYH� EHFRPH� OHVV� DYDLODEOH� RQ� WKH� PDUNHW�� )RU� LQVWDQFH�� SULRU� WR� WKH�

GHYHORSPHQW�LQ�WKH�ODWH�����V��VHDIRRG�ZDV�QRW�FRQVLGHUHG�WR�EH�OX[XULRXV��6HDIRRG�IRUPHG�

SDUW�RI�WKH�SRRU�PDQ¶V�UHJXODU�GLHW��

�

1RZ�,�OLYH�LQ�WKH�FLW\�EXW�,�ZDV�ERUQ�DQG�UDLVHG�LQ�WKH�QRUWK�RI�WKH�LVODQG�LQ�D�
ILVKHUPHQ�FRPPXQLW\��(YHU\RQH�WKDW�,�NQHZ�EDFN�WKHQ�DWH�IUHVK�VHDIRRG�DQG�LW�
ZDV�QRW�FRQVLGHUHG�WR�EH�D�OX[XU\����,�XVHG�WR�HDW�VHDIRRG�VXFK�DV�ILVK��DOO�NLQGV�
RI�ILVK�\RX�FDQ�SRVVLEO\�WKLQN�RI�WKDW�ZDV�VWLOO�DYDLODEOH�WKHQ��SUDZQV��OREVWHU�
DQG�VDOWZDWHU�FUDEV��&UDEV�XVHG� WR�VHOO� IRU�RQO\� D�FRXSOH�RI�FHQWV��:KDW�ZDV�
RQFH�D�SRRU�PDQ¶V�IRRG�LV�QRZ�OX[XU\�IRRG��1RZ�D�FUDE�JRHV�IRU�D�FRXSOH�RI�
KXQGUHG�RI�UXSHHV��'DUUHQ���������������

�

2YHUILVKLQJ� LQ� WKH� 0DXULWLDQ� ZDWHUV� FRXSOHG� ZLWK� WKH� KLJK� GHPDQG� IRU� VHDIRRG� IURP� WKH�

WRXULVP�LQGXVWU\�KDV�VSLNHG�WKH�SULFH�RI�VHDIRRG�WKXV�LW�LV�QRW�DFFHVVLEOH�WR�HYHU\�0DXULWLDQ��

7KHUH� LV� D�FHUWDLQ�SUHVWLJH� DWWDFKHG� WR� WKH�FRQVXPSWLRQ�RI�FHUWDLQ� VHDIRRG�SURGXFWV� VXFK�DV�

FUDE��OREVWHU��PXVVHOV�DQG�SUDZQV��7KH�DERYH�PHQWLRQHG�VHDIRRG�SURGXFWV�DUH�DFFHVVLEOH�RQO\�



���

�

E\�WKH�ZHDOWK\�DQG�DUH�FRQVLGHUHG�WR�EH�OX[XU\�IRRG��7KH�IRRG�VRFLDO�VWDWXV�QH[XV�RI�VHDIRRG�

HYROYHG�IURP�EHLQJ�HDVLO\�DYDLODEOH�DQG�UHDGLO\�DFFHVVLEOH�WR�EHLQJ�YHU\�VFDUFH�DQG�H[SHQVLYH�

DQG�WKXV�DIIRUGDEOH�RQO\�E\�WKH�ZHDOWKLHVW�LQ�VRFLHW\���

�

5.2.3.2. The new food commodities in the diet 

:HVWHUQ�IRRGV�FRQVXPHG�E\�0DXULWLDQV�RQ�D�UHJXODU�EDVLV�DUH�EUHDNIDVW�FHUHDO��FKHHVH��PHDW�

VXFK�DV�PXWWRQ��SRUN�DQG�EHHI��SURFHVVHG�PHDW��OHWWXFH�DQG�VDODG�JUHHQV��FRIIHH��VDOW\�VQDFNV��

EXUJHUV��)UHQFK�IULHV�DQG�VRIW�GULQNV�DPRQJVW�PDQ\�RWKHUV��8XVLWDOR�et al����������3DUW�RI�WKH�

GDWD� FROOHFWLRQ� FRQVLVWHG� RI� TXHVWLRQLQJ� WKH� UHVHDUFK� SDUWLFLSDQWV� DERXW� WKH� IRRG� LWHPV�

SXUFKDVHG�RQ�D�UHJXODU�EDVLV��%DVHG�RQ�UHVHDUFK�SDUWLFLSDQWV¶�DFFRXQWV�RQ�ZKDW�FRQVWLWXWHV�D�

W\SLFDO�PHDO�LQ�WKHLU�KRXVHKROG�DQG�WKH�IRRG�LWHPV�FRQVXPHG�RQ�D�UHJXODU�EDVLV��XQGRXEWHGO\�

QHZ�IRRG�LWHPV�KDYH�EHHQ�LQWURGXFHG�LQ�WKH�0DXULWLDQ�GLHW��$FURVV�WKH�VSHFWUXP�RI�UHVHDUFK�

SDUWLFLSDQWV�� WKH� QHZ� IRRG� LWHPV� UHSHDWHGO\� UHSRUWHG� DUH� SURFHVVHG� IRRGV� VXFK� DV� FKHHVH��

WLQQHG� ILVK�� QRRGOHV�� SDVWD�� FDQQHG� PXVKURRPV�� FDQQHG� WRPDWRHV� DQG� UHDG\�PDGH� VDXFHV��

IUR]HQ� JRRGV� VXFK� DV� SHDV�� FRUQ��PL[HG�YHJHWDEOHV� DQG� ILVK� FDNHV�� SURFHVVHG�PHDW� VXFK� DV�

EXUJHU�SDWWLHV��VDXVDJHV��FKLFNHQ�QXJJHWV�DPRQJVW�RWKHUV��8QHTXLYRFDOO\�DOO�SDUWLFLSDQWV�� WR�

YDU\LQJ�GHJUHHV�� UHSRUWHG� WR� FRQVXPH�SURFHVVHG� IRRGV�DQG�KDYH�DGRSWHG�YDULRXV�QHZ� IRRG�

LWHPV�ZKLFK�ZHUH�LQH[LVWHQW�LQ�WKH�WUDGLWLRQDO�IRRG�V\VWHP��6RPH�RI�WKRVH�IRRGV�KDYH�EHFRPH�

GHHSO\�HPEHGGHG�LQ�WKH�FXUUHQW�IRRG�V\VWHP���

�

%DFN�LQ�WKH�GD\��WKHUH�ZDV�QR�FRQFHSW�RI�FDQQHG�WRPDWRHV��DOO�VRUWV�RI�SDVWD�RU�
FKRFRODWH�VSUHDG��<HW��QRZDGD\V�WKRVH�IRRGV�DUH�ZLGHO\�FRQVXPHG�DQG�VR�GR�
,��:H� HDW� YHU\� GLIIHUHQWO\� IURP�ZKDW� ZH� XVHG� WR� EDFN� LQ� WKH� GD\V� �<YHWWH��
�������������

�

5.2.3.3. Comparative assessment of the types of foods consumed between the two 

sample groups 

5HVHDUFK�SDUWLFLSDQWV�ZHUH�DVNHG�WR�GHVFULEH�WKHLU�UHJXODU�VKRSSLQJ�OLVWV�DQG�WKH�DQDO\VLV�RI�

WKH� W\SHV� RI� IRRGV� FRQVXPHG� UHYHDOHG� D� VXEWOH� GLIIHUHQFH� EHWZHHQ� WKH� VDPSOH� JURXS� LQ�

7UDQTXHEDU��3RUW�/RXLV�DQG�WKDW�LQ�%DPERXV�9LULHX[��2QH�RI�WKH�SUHPLVHV�RI�WKH�SKHQRPHQRQ�

RI� WKH� QXWULWLRQ� WUDQVLWLRQ� LV� WKH� GLVWDQFLQJ� IURP� WUDGLWLRQDO� GLHWV�ZKLFK� DUH� ORZ� LQ� FDORULH��

KLJK�LQ�FRPSOH[�FDUERK\GUDWHV�DQG�ORZ�LQ�IDW�IRU�WKH�DGRSWLRQ�RI�GLHWV�WKDW�DUH�SUHGRPLQDQWO\�

HQHUJ\�GHQVH��KLJK�LQ�FDORULH�DQG�KLJK�LQ�IDW���



���

�

�

7KHUHIRUH�� DFURVV� WKH� GHYHORSLQJ�ZRUOG�� DQ� LQFUHDVH� LQ� WKH� FRQVXPSWLRQ� RI�PHDW� KDV� EHHQ�

UHSRUWHG�� ,Q� 7UDQTXHEDU�� 3RUW� /RXLV�� VHYHQ� RXW� RI� QLQH� RI� WKH� UHVHDUFK� SDUWLFLSDQWV� VWDWHG�

FRQVXPLQJ�PHDW� RQ� D� UHJXODU� EDVLV�� 2XW� RI� WKH� VHYHQ� UHVHDUFK� SDUWLFLSDQWV���� RQH� RI� WKHP�

UHSRUWHG�QRW�FRQVXPLQJ�PHDW�EXW� VKH�VWLOO�SDUWDNHV� LQ� WKH�SXUFKDVH�DQG�FRRNLQJ� LQ�RUGHU� WR�

FDWHU� IRU�PHPEHUV�RI�KHU� IDPLO\�� ,Q�%DPERXV�9LULHX[��D� ORZHU� ILJXUH�ZDV� UHFRUGHG� IRU� WKH�

FRQVXPSWLRQ�RI�PHDW��0DQ\�RI�WKH�SDUWLFLSDQWV�H[SUHVVHG�WKH�GHVLUH�WR�FRQVXPH�PRUH�PHDW�

EXW�DUH�UHVWULFWHG�E\�WKH�SULFH��6L[�RXW�RI�WKH����SDUWLFLSDQWV�PHQWLRQHG�FRQVXPLQJ�PHDW�RQ�D�

UHJXODU�EDVLV��KRZHYHU�IRU�PRVW�RI�WKHP��LW�LV�SUHSDUHG�DV�D�VSHFLDO�PHDO�WR�EH�HQMR\HG�E\�WKH�

IDPLO\�RYHU�WKH�ZHHNHQG��$QQHOLVH��RQH�RI� WKH�UHVHDUFK�SDUWLFLSDQWV�IURP�%DPERXV�9LULHX[�

VD\V��

�

:KHQ�,�JHW�SDLG��,�PDNH�VXUH�WKDW�ZH�KDYH�VRPH�PHDW�RQ�6XQGD\�DIWHU�PDVV��
6RPHWLPHV��,�PDQDJH�WR�VDYH�HQRXJK�GXULQJ�WKH�ZHHN�WR�EX\�D�IUR]HQ�FKLFNHQ�
RU�DW�OHDVW�VRPH�GUXPVWLFNV�IRU�WKH�FKLOGUHQ���$QQHOLVH����������������

�

0HDW� LV� FRQVLGHUHG�DV�D� WUHDW�DQG�D� OX[XU\� IRRG��PRUH�VR� LQ�%DPERX[�9LULHX[� WKDQ� LQ�3RUW�

/RXLV�� $OO� QLQH� SDUWLFLSDQWV� LQ� 3RUW� /RXLV� UHSRUWHG� SXUFKDVLQJ� SURFHVVHG� PHDWV� VXFK� DV�

VDXVDJHV��FDQQHG�PHDW��EXUJHU�SDWWLHV�DQG�QXJJHWV�RQ�D�UHJXODUO\�EDVLV��,Q�%DPERXV�9LULHX[��

IRU�WKH�VDPH�FDWHJRU\�RI�IRRG��i.e,�SURFHVVHG�PHDWV��RQO\�HLJKW�UHVHDUFK�SDUWLFLSDQWV���UHSRUWHG�

UHJXODUO\�SXUFKDVLQJ�VXFK�SURGXFWV���

�

&DQQHG� IRRGV�� ZLWK� SDUWLFXODU� UHIHUHQFH� WR� PXVKURRPV�� FRUQ�� SHDV� DQG� EHDQV�� DUH� QHZ�

DGGLWLRQV� WR� WKH� 0DXULWLDQ� IRRG� V\VWHP�� 7KHVH� W\SHV� RI� IRRG� SURGXFWV� ZHUH� YLUWXDOO\�

XQDYDLODEOH�WZR�GHFDGHV�DJR�DQG�RQFH�WKH\�ZHUH�LQWURGXFHG�LQ�WKH�IRRG�V\VWHP��WKH\�UDSLGO\�

EHFDPH�HVVHQWLDO�FRPSRQHQWV�RI�WKH�0DXULWLDQ�GLHW��$OO�RI�WKH�SDUWLFLSDQWV�DFURVV�ERWK�VWXG\�

VLWHV�KDYH�PHQWLRQHG�SXUFKDVLQJ�DW�OHDVW�RQH�SDUWLFXODU�NLQG�RI�FDQQHG�IRRG��,W�LV�LQWHUHVWLQJ�

WR� QRWH� WKDW� DFURVV� WKH� VDPSOH� JURXS�� PRVW� RI� WKH� SDUWLFLSDQWV� UHSRUWHG� SXUFKDVLQJ� DQG�

FRQVXPLQJ�FDQQHG�PXVKURRPV�RQ�D� UHJXODUO\�EDVLV��)UHVK�PXVKURRPV�DUH�QRW� DYDLODEOH�RQ�

WKH� ORFDO� PDUNHW�� WKHUHIRUH�� FDQQHG� PXVKURRPV� DUH� WKH� RQO\� VRXUFH� RI� PXVKURRPV� RQ� WKH�

LVODQG�� ,W� LV� D� SURGXFW� WKDW�ZDV� LQWURGXFHG� DSSUR[LPDWHO\� ��� WR� ��� \HDUV� DJR�EXW� KDV� VLQFH�

EHFRPH�VR�HPEHGGHG�LQ�WKH�IRRG�V\VWHP�WKDW�LW�LV�QR�ORQJHU�YLHZHG�DV�D�QHZ�DGGLWLRQ�WR�WKH�

GLHW��&RQYHUVHO\�� LW� LV� VHHQ� DV� SDUW� RI� WKH�0DXULWLDQ� GLHW��$V� QHZ� SURGXFWV� DUH� XVHG� E\� DQ�
�������������������������������������������������
���2XW�RI�D�WRWDO�RI�QLQH�UHVHDUFK�SDUWLFLSDQWV�
���2XW�RI�D�WRWDO�RI���UHVHDUFK�SDUWLFLSDQWV�LQ�%DPERXV�9LULHX[�



���

�

LQFUHDVLQJ�VKDUH�RI�WKH�SRSXODWLRQ��WKH�SHUFHSWLRQ�RQ�FHUWDLQ�IRRGV�FKDQJH��7KH\�DUH�QR�ORQJHU�

YLHZHG� DV�:HVWHUQ� IRRG� LWHPV� EXW� DV� HVVHQWLDO� LQJUHGLHQWV� LQ� WKH� FRQWHPSRUDU\�0DXULWLDQ�

FXLVLQH���

�

7KLV�DOVR�VWDQGV�WUXH�IRU�SDVWD�ZKLFK�LV�LQFUHDVLQJO\�DYDLODEOH�RQ�WKH�PDUNHW�DQG�KDV�EHFRPH�

DQ� LPSRUWDQW� PHDO� LQ� WKH�0DXULWLDQ� FXLVLQH�� 0DFDURQL� LV� WKH� PRVW� FRPPRQ� W\SH� RI� SDVWD�

FRQVXPHG�� ,Q� WKH� IRRG�QDUUDWLYHV�GRFXPHQWHG�DERXW� WKH� WUDGLWLRQDO� IRRG�V\VWHP�� WZR�RI� WKH�

SDUWLFLSDQWV�VWDWHG�WKDW�PDFDURQL�UHSUHVHQWV�D�IRQG�IRRG�PHPRU\��7KHUHIRUH��LW�FDQ�EH�LQIHUUHG�

WKDW� LWV� LQWURGXFWLRQ� RQ� WKH� ORFDO� IRRG� PDUNHW� SUHGDWHV� WKH� DFFHOHUDWHG� SDFH� RI� QXWULWLRQ�

WUDQVLWLRQ�H[SHULHQFHG�RYHU�WKH�ODVW�WZR�GHFDGHV��+RZHYHU�WKH�UHSRUWHG�ZLGH�FRQVXPSWLRQ�RI�

SDVWD�LV�D�QHZ�SKHQRPHQRQ���

�

6L[� RXW� RI� QLQH� RI� WKH� SDUWLFLSDQWV� LQ� 7UDQTXHEDU�� 3RUW� /RXLV��� PHQWLRQHG� WKDW� WKH\� KDYH�

SXUFKDVHG� DOUHDG\�PDGH� SDVWD� VDXFHV� RU� FKHHVH� VDXFHV� LQ� WKH� SDVW�� 2QO\� WZR� RI� WKH�

SDUWLFLSDQWV� VWDWHG� WKDW� WKH� DERYH�PHQWLRQHG� DUH� LWHPV� WKDW� DUH� UHJXODUO\� SXUFKDVHG��2Q� WKH�

RWKHU� KDQG�� LQ�%DPERXV�9LULHX[�� RQO\� IRXU� RI� WKH� SDUWLFLSDQWV��� UHSRUWHG� KDYLQJ� SXUFKDVHG�

DOUHDG\�PDGH�VDXFHV�DQG�QRQH�RI�WKHP�PHQWLRQHG�LW�DV�D�UHJXODU�LWHP�RQ�WKHLU�JURFHU\�OLVW���

�

7KH�DERYH�PHQWLRQHG�WUDQVLWLRQV�LQ�WKH�IRRG�V\VWHP�FRQWULEXWH�WRZDUGV�UHLQIRUFLQJ�WKH�SLFWXUH�

RI� D� UDSLGO\� FKDQJLQJ� IRRG� V\VWHP��)RRG� FRPPRGLWLHV� WKDW�ZHUH� QRW� SDUW� RI� WKH� WUDGLWLRQDO�

IRRG�V\VWHP�DUH�EHLQJ�LQFUHDVLQJO\�DGRSWHG�LQ�WKH�PRGHUQ�IRRG�V\VWHP���

5.2.3.4. The emotional connection with the contemporary food system 

7ZR�RI�WKH�SDUWLFLSDQWV�XVHG�WKH�WHUP�µER[�IRRG¶�WR�UHIHU�WR�WKH�QHZ�IRRG�LWHPV�LQ�WKH�V\VWHP��

6RPH�RI�WKH�UHVHDUFK�SDUWLFLSDQWV�UHIHUUHG�WR�VRPH�RI�WKH�QHZ�IRRG�LWHPV�LQ�WKH�GLHW�DV�µER[�

IRRG¶�EHFDXVH�RI�WKH�SDFNDJLQJ���

�

:H� QRZ� HDW� D� ORW� RI� µER[� IRRG¶���:KDW� ,�PHDQ� E\� µER[� IRRG¶� LV� IUR]HQ� ILVK�
ILQJHUV��EXUJHUV��FKLFNHQ�QXJJHWV�DQG�VDXVDJHV��:H�DOO�HDW�WKRVH�NLQGV�RI�IRRGV�
QRZDGD\V�� LW� KDV� EHFRPH� WKH� QRUP��:KHQ� ,�ZDV� JURZLQJ� XS�� ,� KDG� QR� FOXH�
ZKDW� D� ILVK� ILQJHU� RU� FKLFNHQ� QXJJHW� ZDV�� DQG� KHUH� DP� ,� QRZ� HDWLQJ� WKHVH�
IRRGV�RQ�D�UHJXODU�EDVLV��:H�KDYH�FRPH�D�ORQJ�ZD\�ZLWK�UHVSHFW� WR�ZKDW�ZH�
FRQVXPH��$�GUDVWLF�FKDQJH�LQGHHG��-HQQD����������������

�
�������������������������������������������������
���2XW�RI�D�VDPSOH�JURXS�ZKLFK�FRQVLVWHG�RI�QLQH�UHVHDUFK�SDUWLFLSDQWV��
���2XW�RI�D�VDPSOH�JURXS�FRQVLVWLQJ�RI����UHVHDUFK�SDUWLFLSDQWV��



���

�

-HQQD¶V� DFFRXQW� DERYH� FDSWXUHV� WKH� HYROXWLRQ� RI� IRRG� RYHU� WLPH�� 7KH� SUHYDLOLQJ�0DXULWLDQ�

IRRG�WUDGLWLRQ�HYROYHG�IURP�RQH�PDLQO\�FRQVLVWLQJ�RI�IUHVK�YHJHWDEOHV�VXFK�DV�JRXUGV��WXEHUV��

VWDUFK\�VWDSOHV�DQG�VHDIRRG� WR� D� IRRG�V\VWHP� WKDW�KDV�DV�PDMRU�FRPSRQHQW� µER[� IRRG�¶�7KH�

WHUP�µER[�IRRG¶�LV�UHSUHVHQWDWLYH�RI�SURFHVVHG�IRRGV�ZKLFK�LV�LQFUHDVLQJO\�RFFXS\LQJ�D�ODUJHU�

VKDUH�RI�WKH�0DXULWLDQ�SODWH��3URGXFWV�ZKLFK�ZHUH�XQNQRZQ�WR�WKH�SUHYLRXV�JHQHUDWLRQ�KDYH�

EHFRPH� HPEHGGHG� LQ� WKH� SUHVHQW� IRRG� FXOWXUH�� 7KLV� FDSWXUHV� D� GUDVWLF� PRYH� IURP� WKH�

WUDGLWLRQDO� IRRG� FXOWXUH� WR� WKH� SUHVHQW� :HVWHUQ� LQIOXHQFHG� RQH�� 0RYLQJ� DZD\� IURP� GLHWV�

ODUJHO\�EDVHG�RQ�VHDVRQDO�ORFDOO\�JURZQ�YHJHWDEOHV�WR�µER[�IRRG¶�VKRZV�WKDW�VRPH�DVSHFWV�RI�

WKH� QXWULWLRQ� WUDQVLWLRQ� RFFXUUHG� RYHU� D� VKRUW� VSDQ� RI� WLPH�� PRUH� VSHFLILFDOO\� RYHU� RQH�

JHQHUDWLRQ���

�

7KHUH� LV� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� WKH� W\SHV� RI� IRRGV� FRQVXPHG� E\� WKH� \RXWK� DV�

RSSRVHG�WR�WKH�IRRG�WKHLU�SDUHQWV�FRQVXPHG����WR����\HDUV�DJR��7KH�QHZ�JHQHUDWLRQ�LV�PRUH�

LQFOLQHG�WR�:HVWHUQ�IRRGV�DQG�WKRVH�NLQGV�RI�IRRGV�KDYH�EHFRPH�UHJXODU�IRRG�LWHPV�LQ�WKHLU�

GLHWV��5HIHUULQJ�WR�KLV�QHSKHZ��8QFOH�*DE\�SRLQWV�RXW�WKH�IROORZLQJ��

�

0DWKHZ�GRHVQ¶W�HDW�QHDUO\�DV�PDQ\�YHJHWDEOHV�DV�,�GLG�DQG�VWLOO�GR�QRZ��+H�LV�
YHU\�PXFK�LQWR�HDWLQJ�RXW��+LV�FRRNLQJ�LV�UHVWULFWHG�WR�IU\LQJ�WKH�FRQWHQWV�RI�D�
IUR]HQ�ER[�ZKLFK� LV� XVXDOO\� VRPH� IRUP�RI�SURFHVVHG�PHDW��$OWHUQDWLYHO\��KH�
HDWV�WLQQHG�IRRGV��$V�\RX�FDQ�WHOO��KH�GLGQ¶W�JURZ�XS�LQ�D�ZRUOG�ZKHUH�HDWLQJ�
ERLOHG�EDQDQDV�FRQVLVWHG�RI�\RXU�HQWLUH�PHDO��8QFOH�*DE\���������������
�
�

7KH�DERYH�QDUUDWLYH�SDUWO\� UHYHDOV� SHUFHSWLRQ�DERXW� IRRG��$V�PHQWLRQHG�E\�8QFOH�*DE\�� D�

PHDO�WKDW�FRPHV�HQWLUHO\�IURP�D�ER[�LV�KDUGO\�WR�EH�FRQVLGHUHG�IRRG�WR�KLP��+H�PDNHV�FOHDU�

UHIHUHQFH�WR�WKH�W\SH�RI�IRRG�FRQVXPHG�EHLQJ�D�UHVXOW�RI�WKH�W\SH�RI�VRFLHW\�RQH�LV�VLWXDWHG�LQ��

)RU�LQVWDQFH��KH�FDPH�IURP�D�SRRU�EDFNJURXQG�ZKHUH�IRRG�ZDV�QRW�DOZD\V�DYDLODEOH��FDXVLQJ�

KLP� WR� VWHDO� VXJDUFDQH� RQ� KLV� ZD\� IURP� VFKRRO� WR� IHHG� KLPVHOI� GXULQJ� WKH� KDUVK� WLPHV��

+RZHYHU�� KLV� QHSKHZ� LV� DFFXVWRPHG� WR� FKHDS� SURFHVVHG� IRRGV� WKDW� DUH� UHDGLO\� DYDLODEOH�

ZKLFK�KDYH� LQIOXHQFHG�KLV� GLHWDU\�SDWWHUQV��7KLV� DUJXPHQW� FDQ�EH� H[WUDSRODWHG� WR� FRQFOXGH�

WKDW� WKH�SUHYDLOLQJ�GLHWDU\�SDWWHUQ�LV�HVVHQWLDOO\�D�UHVXOW�RI�WKH�W\SH�RI�IRRG�DYDLODEOH�RQ�WKH�

PDUNHW���

�

0DQ\�RI�WKH�UHVHDUFK�SDUWLFLSDQWV�PHQWLRQHG�WKDW�WKH�HOGHUO\�SHRSOH�DUH�PRUH�OLNHO\�WR�UHWDLQ�

WKHLU� WUDGLWLRQDO� IRRG�FXOWXUH�HYHQ� WKRXJK� WKHUH�DUH�DVSHFWV� WKDW�KDYH�FKDQJHG��)RU� LQVWDQFH�

SDVWD�DORQJ�ZLWK�VRPH�:HVWHUQ�EDVHG�IRRG�LWHPV�KDYH�EHHQ�DGRSWHG�DV�SDUW�RI�WKH�0DXULWLDQ�



���

�

GLHW��+RZHYHU��WKHUH�DUH�RWKHU�IRRG�LWHPV�WKDW�UHPDLQ�XQSRSXODU�DPRQJVW�WKH�HOGHU�JHQHUDWLRQ��

7KLV�VKRZV�WKDW�HYHQ�WKRXJK�QXWULWLRQ�WUDQVLWLRQ�LV�D�UHDOLW\�RQ�D�QDWLRQDO�VFDOH��KRZHYHU�RQ�D�

PRUH�ORFDOLVHG�OHYHO��VRPH�SHRSOH�DUH�UHODWLYHO\�IXUWKHU�DORQJ�WKH�QXWULWLRQ�WUDQVLWLRQ��7KLV�LV�

SDUWLFXODUO\�DSSOLFDEOH�WR�WKH�ROGHU�JHQHUDWLRQ�DV�RSSRVHG�WR�WKH�\RXQJHU�SHRSOH��7KH�\RXQJHU�

JHQHUDWLRQ�LV�PRUH�SUHGLVSRVHG�WR�DGRSWLQJ�:HVWHUQ�EDVHG�IRRGV�DV�WKH\�KDYH�ORVW�WRXFK�ZLWK�

WKH�W\SLFDO�0DXULWLDQ�IRRG�FXOWXUH���

�

)RU� H[DPSOH�� KRZ�RIWHQ� GR� \RX� VHH� DQ� ROG� JUDQQ\� HDWLQJ� D� SL]]D"�1RW�YHU\�
RIWHQ��7KH�SHQHWUDWLRQ�RI�IDVW�IRRGV�LQ�RXU�FXOWXUH�KDV�SDUWLFXODUO\�LQIOXHQFHG�
WKH�\RXQJ�SHRSOH�DQG�QRW�SDUWLFXODUO\�WKH�ROGHU�JHQHUDWLRQ��'DQL����������������
�
�

'DQL¶V�DFFRXQW�PDNHV�UHIHUHQFH� WR� WKH� \RXQJHU�JHQHUDWLRQ�EHLQJ�IXUWKHU�DORQJ� WKH�QXWULWLRQ�

WUDQVLWLRQ�WKDQ�WKH�ROGHU�JHQHUDWLRQ��7KLV�FDQ�EH�SDUWO\�DWWULEXWHG�WR�WKH�IDFW�WKDW�WKH�\RXQJHU�

JHQHUDWLRQ� LV�PRUH� DWWXQHG� WR� WKH�:HVWHUQ� OLIHVW\OHV��$� FKDQJHG� IRRG� V\VWHP�� IDU� UHPRYHG�

IURP� WKH� RQH� WKH� SUHYLRXV� JHQHUDWLRQ� H[SHULHQFHG�� LV� WKHLU� GDLO\� H[SHULHQFH�� 7KH� \RXQJHU�

JHQHUDWLRQ� KDV� EHHQ� VXEMHFW� WR� DJJUHVVLYH� PDUNHWLQJ� VWUDWHJLHV� DQG� LV� PRUH� DEUHDVW� WR� WKH�

:HVWHUQ� FXOWXUH� WKURXJK� WKH� SRSXODU�PHGLD� DQG� WKHUHIRUH� WKH\� DUH� IXUWKHU� DORQJ� D� OLIHVW\OH�

WUDQVLWLRQ�DV�ZHOO�DV�WKH�QXWULWLRQ�WUDQVLWLRQ���

�

5.2.3.5. Volumes of food consumed 

5HVHDUFK� SDUWLFLSDQWV� LQ� ERWK� VWXG\� VLWHV� KDYH� UHSRUWHG� WKDW� WKHUH� KDV� EHHQ� D� FRQVLGHUDEOH�

LQFUHDVH�LQ�WKH�DPRXQW�RI�IRRG�FRQVXPHG�LQ�WKH�SUHYDLOLQJ�IRRG�V\VWHP�WKDQ�WKH\�GLG� LQ�WKH�

WUDGLWLRQDO�IRRG�V\VWHP��)URP�WKH�UHVHDUFK�SDUWLFLSDQWV¶�OHQV��WKLV�LV�DWWULEXWHG�WR�WKH�IDFW�WKDW�

WKH�PDMRULW\�RI�WKH�SRSXODWLRQ�LV�QR�ORQJHU�OLYLQJ�LQ�GLUH�SRYHUW\��$V�WKH�SRSXODWLRQ�KDV�EHHQ�

OLIWHG� RXW� RI� SRYHUW\�� WKLV� KDV� FUHDWHG� PHDQV� IRU� PRUH� RI� WKHLU� GLVSRVDEOH� LQFRPH� WR� EH�

DOORFDWHG�IRU�IRRG�SXUFKDVH��$OVR��DQRWKHU�UHDVRQ�SXW�IRUZDUG�E\�WKH�UHVHDUFK�SDUWLFLSDQWV�LV�

WKDW� WKH� HFRQRPLF� SURJUHVV� H[SHULHQFHG� LQ� WKH� FRXQWU\� KDV� EHHQ� SDUDOOHOHG� E\� D� VLJQLILFDQW�

LQFUHDVH�LQ�WKH�VWDQGDUG�RI�OLYLQJ��7KLV�OLIHVW\OH�LPSURYHPHQW�PHDQW�WKDW�SHRSOH�QR�ORQJHU�KDG�

WR� VWUXJJOH� WR� SXW� IRRG�RQ� WKH� WDEOH� EXW� LW�ZDV�PRUH� HDVLO\� DFFHVVLEOH��2QH�RI� WKH� UHVHDUFK�

SDUWLFLSDQWV�IURP�%DPERXV�9LULHX[�VWDWHV�WKH�IROORZLQJ��

�

:KHQ� ,�ZDV� JURZLQJ� XS��PDQ\� D� WLPHV�P\� VLEOLQJV� DQG� ,� KDG� WR� JR� WR� EHG�
SDUWO\�KXQJU\��,W�ZDV�QR�GLIIHUHQW�WR�RXU�IULHQGV��QHLJKERXUV��ZH�ZHUH�DOO�SRRU�



���

�

DQG�DOO�SDUHQWV�VWUXJJOHG��7KHUH�ZDV�QR�VKDPH�LQ�LW��ZH�MXVW�KDG�WR�HQGXUH�LW�
�9DVVHQ����������������

�

$IWHU�UHFDOOLQJ�ZKDW�OLIH�ZDV�OLNH�IRU�WKLV����\HDU�ROG�PDQ��KH�SDXVHG�WR�WKLQN�ZKHWKHU�WKHUH�

DUH�VWLOO�SHRSOH�OLYLQJ�LQ�VXFK�SRYHUW\�DV�KH�GLG�LQ�KLV�\RXQJHU�DJH��$V�D�PDWWHU�RI�IDFW�� WKH�

OHYHO�RI�SRYHUW\�LQ�0DXULWLXV�KDV�GHFUHDVHG�VLJQLILFDQWO\�VLQFH�WKH�HQG�RI�%ULWLVK�UXOH�GXH�WR�

WKH� LPSOHPHQWDWLRQ� RI� HFRQRPLF� PDFURVWUXFWXUDO� SROLFLHV� DQG� PHDVXUHV� DV� GLVFXVVHG� LQ�

&KDSWHU�����

�

6RPH� RI� WKHP�PHQWLRQHG� WKDW� IRRG� ZDV� QRW� ODUJHO\� DYDLODEOH� DV� LW� LV� WRGD\�� (YHQ� WKRXJK�

WUDGLWLRQDO�UHWDLO�VWRUHV�ZHUH�YHU\�FRPPRQ��WKH\�ZHUH�QRW�ILOOHG�ZLWK�IRRG�DV�VXSHUPDUNHWV�DUH�

WRGD\�� 7KH\� GLG� QRW� KDYH� FRXQWOHVV� QXPEHU� RI� VKHOYHV� SDFNHG� ZLWK� YDULRXV� IRRG� LWHPV��

&RQYHUVHO\�� WKH\�PRVWO\�SURYLGHG�EDVLF�IRRG�LWHPV��7KLV�ZDV�SDUWO\�WKH�HFRQRPLF�UHDOLW\�DW�

WKH�WLPH�ZKHUHE\�WKH�DYHUDJH�0DXULWLDQ�FLWL]HQ�FRXOG�QRW�DIIRUG�SXUFKDVLQJ�ODUJH�TXDQWLWLHV�

RI�IRRG��0DXULWLXV�ZDV�VWLOO�DQ�XQGHUGHYHORSHG�FRXQWU\�ZLWK�D�KLJK�SRYHUW\�LQFLGHQFH��)RRG�

ZDV� QRW� DV�ZLGHO\� DYDLODEOH� DQG� DV� ZLGHO\� FRQVXPHG� DV� LW� LV� WRGD\� DQG� WKH� OLWWOH� WKDW�ZDV�

DYDLODEOH�ZDV�VWUHWFKHG�WR�IHHG�WKH�IDPLO\���

�

1DQL�� DQ� ��� \HDU� ROG� UHVHDUFK� SDUWLFLSDQW� IURP�7UDQTXHEDU��3RUW� /RXLV�� VWDWHG� WKDW� WKDW� WKH�

PRWKHUV�DQG�JUDQGPRWKHUV�RI�KHU�JHQHUDWLRQ�ZHUH�KLJKO\�FDSDEOH�RI�VWUHWFKLQJ�IRRG�VXSSOLHV�

IRU� ORQJ�� )RU� LQVWDQFH�� IDPLOLHV� RI� VL[� RU� VHYHQ� ZHUH� IHG� D� GLQQHU� PDGH� IURP� WZR� HJJV��

VXSSOHPHQWHG�E\�VRPH�ULFH�RU�EUHDG��7KH�HFRQRPLF�UHDOLW\�DW�WKH�WLPH�ZDV�KDUVK�DQG�SHRSOH�

KDG�WR�DGDSW�WR�VXFK�FRQGLWLRQV��i.e.,�IDPLOLHV�FRXOG�QRW�DIIRUG�WKH�YROXPHV�RI�IRRG�WKDW�WKH\�

ZRXOG�KDYH�ZDQWHG�RU�PHUHO\�HQRXJK�WR�FRQVWLWXWH�DQ�DGHTXDWH�QXWULWLRXV�PHDO��6KH�IXUWKHU�

H[SODLQV�WKDW�WKH�DPRXQW�RI�IRRG�FRQVXPHG�E\�D�W\SLFDO�IDPLO\�RI�IRXU�WRGD\�ZDV�PRUH�WKDQ�

PRVW�UHODWLYHO\�ODUJHU�IDPLOLHV�KDG�DERXW����WR����\HDUV�DJR���

�

$V�FKLOGUHQ��PDQ\�RI� WKH� UHVHDUFK�SDUWLFLSDQWV� ORRNHG� IRUZDUG� WR�GLQQHU� WLPH�EHFDXVH�YHU\�

RIWHQ�LW�ZRXOG�EH�WKH�RQO\�PHDO�RI�WKH�GD\��$FFRUGLQJ�WR�$QMDQL��D�UHVHDUFK�SDUWLFLSDQW�IURP�

7UDQTXHEDU��3RUW�/RXLV�� LW�ZDV�FRPPRQ� WR�RPLW�EUHDNIDVW�EHFDXVH� WKH\�FRXOG�QRW�DIIRUG� WR�

IHHG�WKH�ZKROH�IDPLO\�EUHDNIDVW���

�

���PRVW� SHRSOH� VWUXJJOHG� WR�SXW� IRRG�RQ� WKH� WDEOH� IRU�RQH�PHDO�� WKHUHIRUH� WKH�
FRQFHSW� RI� KDYLQJ� WKUHH� PHDOV� D� GD\� ZDV� SUHWW\� PXFK� LQH[LVWHQW� DQG�
XQDIIRUGDEOH��$QMDQL����������������



���

�

�

6RPH�RI�WKH�UHVHDUFK�SDUWLFLSDQWV�VWDWHG�WKDW�WKH�LQFUHDVH�LQ�IRRG�FRQVXPSWLRQ�RFFXUUHG�DV�D�

UHVXOW�RI�DQ�LQFUHDVH�LQ�SXUFKDVLQJ�SRZHU��$V�WKH�FRQGLWLRQV�RI�OLIH�FKDQJHG�LQ�0DXULWLXV�LQ�

WKH� DIWHUPDWK� RI� LQGXVWULDOLVDWLRQ�� LQFRPH� OHYHOV� DV� ZHOO� DV� WKH� VWDQGDUG� RI� OLYLQJ� RI�

0DXULWLDQV� URVH�� $V� D� UHVXOW�� 0DXULWLDQV� FRXOG� DIIRUG� SXUFKDVLQJ� D� ZLGHU� UDQJH� RI� IRRG�

SURGXFWV�DQG�ODUJHU�YROXPHV�RI�IRRG���

�

$GGLWLRQDOO\�� LW� EHFDPH� DSSDUHQW� WKDW� UHVHDUFK� SDUWLFLSDQWV� ZKR� XQGHUWRRN� WKHLU� JURFHU\�

VKRSSLQJ�DW�D�VXSHUPDUNHW�FRQVXPHG�IDU�PRUH�WKDQ�WKRVH�ZKR�VKRSSHG�DW�D�ORFDO�UHWDLO�VWRUH��

7KLV�ZLOO�EH�IXUWKHU�GLVFXVVHG�LQ�&KDSWHU����'XULQJ�WKH�LQWHUYLHZ�SURFHVV�FRQGXFWHG�ZLWK�WKH�

UHVHDUFK�SDUWLFLSDQWV� IURP�ERWK�VWXG\�VLWHV�� WKH\�ZHUH�DVNHG�DERXW� WKH�W\SLFDO� LWHPV�LQ�WKHLU�

IRRG�EDVNHW�GXULQJ� WKHLU�JURFHU\� VKRSSLQJ� VHVVLRQV��7KRVH�ZKR�PHQWLRQHG� VKRSSLQJ� VROHO\�

IURP� D� VXSHUPDUNHW� OLVWHG� IDU� PRUH� LWHPV� WKDQ� WKRVH� ZKR� VKRSSHG� IURP� WKHLU� ORFDO� UHWDLO�

VWRUHV��7KLV�FRXOG�EH�SDUWO\�DWWULEXWHG�WR�WKH�IDFW�WKDW�VXSHUPDUNHWV�RIIHU�D�ZLGHU�UDQJH�RI�IRRG�

SURGXFWV�DV�RSSRVHG�WR�UHWDLO�VWRUHV�DQG�DOVR�GXH�WR�WKH�IDFW�WKDW�WKH\�SURPRWH�EXON�EX\LQJ���

�

������� &RQWUDVWV�EHWZHHQ�%DPERXV�9LULHX[�DQG�7UDQTXHEDU��3RUW�/RXLV�

7KH� SUHYDLOLQJ� IRRG� FXOWXUH� LV� D�PL[� RI� WUDGLWLRQDO� DQG�PRGHUQ�:HVWHUQ�EDVHG� GLHW�� 6RPH�

DVSHFWV� RI� WKH� WUDGLWLRQDO� IRRG� V\VWHP� KDYH� EHHQ� UHWDLQHG� E\� 0DXULWLDQV�� 7KH� FKDQJH� LV�

WRZDUGV�D�PRUH�:HVWHUQ�EDVHG�GLHW�ZLWK�QHZ�IRRG�LWHPV�DQG�QHZ�IRRG�SUHSDUDWLRQV�PHWKRGV�

ZKLFK� ZHUH� XQNQRZQ� WR� SUHYLRXV�0DXULWLDQ� JHQHUDWLRQV�� 7KH� IRRG� V\VWHP� KDV� XQGHUJRQH�

SURIRXQG� FKDQJHV� DQG� VRPH� RI� WKRVH� FKDQJHV� KDYH� EHHQ� DGRSWHG� DQG� EHFDPH� SDUW� RI� WKH�

0DXULWLDQ�OLIHVW\OH��,W�LV�QRW�D�FRPSOHWH�DEDQGRQPHQW�RI�WKH�WUDGLWLRQDO�IRRG�V\VWHP�QRU�LV�LW�

HQWLUHO\�:HVWHUQ�EDVHG�� UDWKHU� LW� LV� D� PL[� RI� ERWK�� &RPSRQHQWV� RI� WKH�:HVWHUQ� GLHW� KDYH�

SHQHWUDWHG� WKH� WUDGLWLRQDO�0DXULWLDQ� IRRG�V\VWHP�ZKLOH� VRPH�DVSHFWV�RI� WKH� WUDGLWLRQDO� IRRG�

FXOWXUH�DUH�VWLOO�SUHYDOHQW��

�

3DUWLFLSDQWV� LQ� 7UDQTXHEDU�� 3RUW� /RXLV� DQG� %DPERXV� 9LULHX[� LGHQWLILHG� EDVLF� IRRG�

FRPPRGLWLHV� VXFK� DV� ULFH�� RLO�� PLON�� SXOVHV�� FKHHVH�� WHD�� FRIIHH� DORQJ� ZLWK� DQ� DUUD\� RI�

YHJHWDEOHV�FRQVXPHG�RQ�D�UHJXODU�EDVLV��2QH�RI�WKH�IRRG�LWHPV�UHSHDWHGO\�PHQWLRQHG�E\�WKH�

SDUWLFLSDQWV�LQ�ERWK�VLWHV�LV�SDVWD��ZKLFK�LV�D�:HVWHUQ�EDVHG�IRRG�DQG�UHODWLYHO\�XQFRPPRQ�LQ�

WKH�WUDGLWLRQDO�0DXULWLDQ�GLHW��3DVWD�KDV�EHHQ�DGRSWHG�E\�WKH�0DXULWLDQV�DQG�QRZ�FRQVWLWXWHV�D�



���

�

UHJXODU� LWHP� LQ� WKH� GLHW�� ,Q� DGGLWLRQ�� SURFHVVHG� FRPPRGLWLHV� VXFK� DV� IUR]HQ� SHDV� DQG� FRUQ��

FDQQHG� WRPDWRHV� DQG�PXVKURRPV� KDYH� EHHQ� DGRSWHG� DV� UHJXODU� LWHPV� XVHG� LQ� WKH� FRRNLQJ�

SURFHVV�E\�PRVW�RI�WKH�SDUWLFLSDQWV��7KH�FXUUHQW�GLHWDU\�SDWWHUQV�LQYROYH�WKH�FRQVXPSWLRQ�RI�

FHUWDLQ�IRRG�LWHPV�XQNQRZQ�WR�SUHYLRXV�JHQHUDWLRQV�EXW�ZLGHO\�FRQVXPHG�LQDVPXFK�WKDW�WKH\�

KDYH�EHFRPH�HPEHGGHG�LQ�WKH�0DXULWLDQ�GLHW���

�

7KHUH� ZHUH� VRPH� FRQWUDVWV� EHWZHHQ� SDUWLFLSDQWV¶� DFFRXQWV� LQ� %DPERXV� 9LULHX[� DQG�

7UDQTXHEDU��3RUW�/RXLV��$V�SUHYLRXVO\�VWDWHG�LQ� WKH� OLWHUDWXUH�UHYLHZ��XUEDQLVDWLRQ�LV�RQH�RI�

WKH�PDLQ�FDXVDO�IDFWRUV�EHKLQG�WKH�GLHWDU\�WUDQVLWLRQ�QRWHG�DFURVV�WKH�JOREH��&RQVHTXHQWO\��LW�

LV� DQWLFLSDWHG� WKDW� UHVLGHQWV� LQ� XUEDQ� FHQWUHV� DUH� DW� D�PRUH� DGYDQFHG� VWDJH� LQ� WKH� QXWULWLRQ�

WUDQVLWLRQ�WKDQ�WKHLU�UXUDO�FRXQWHUSDUWV��7R�VRPH�H[WHQW��WKLV�ZDV�VXEVWDQWLDWHG�E\�WKH�UHVHDUFK�

SDUWLFLSDQWV¶�DFFRXQWV��

�

%DVHG�RQ�WKH�GDWD�FROOHFWHG��WKH�GLHW�RI�UHVHDUFK�SDUWLFLSDQWV�LQ�%DPERXV�9LULHX[�LV�FORVHU�WR�

WKH�WUDGLWLRQDO�0DXULWLDQ�GLHW��7KHLU�GLHWV�VWLOO�ODUJHO\�FRQVLVW�RI�ODUJH�YROXPHV�RI�YHJHWDEOHV��

2QH�RI�WKH�XQGHUO\LQJ�UHDVRQV�EHKLQG�WKHLU�UHODWLYHO\�KLJKHU�FRQVXPSWLRQ�RI�IUHVK�SURGXFH�LV�

EHFDXVH�VRPH�RI�WKHP�JURZ�WKHLU�RZQ�YHJHWDEOHV��$�JUHDW�SURSRUWLRQ�RI�WKH�ODQG�LQ�%DPERXV�

9LULHX[� LV� XQGHU� DJULFXOWXUH�ZKLFK� HPSOR\V� SHRSOH� LQ� WKH� DUHD� DQG� WKXV� SHRSOH� KDYH�PRUH�

DFFHVV�WR�IUHVK�IRRGV�DV�RSSRVHG�WR�SURFHVVHG�IRRGV��,Q�DGGLWLRQ��%DPERXV�9LULHX[�LV�RQH�RI�

WKH� ODUJHVW� ILVKLQJ� FRPPXQLWLHV� RQ� WKH� LVODQG�� WKHUHIRUH� WKH\� FRQVXPH� D� ORW� PRUH� IUHVK�

VHDIRRG�DV�RSSRVHG�WR�WKH�RWKHU�UHVLGHQWV���

�

(YHQ� WKRXJK� WKH� EDVLF� IRRG� LWHPV� SXUFKDVHG� E\� UHVHDUFK� SDUWLFLSDQWV�ZHUH� VLPLODU� LQ� ERWK�

VWXG\� VLWHV�� WKHUH� ZHUH� VRPH� VXEWOH� GLIIHUHQFHV� QRWHG� RWKHU� IRRG� SURGXFWV� SXUFKDVHG� RQ� D�

UHJXODU� EDVLV�� 7KH� UHFXUUHQFH� RI� IRRG� LWHPV� VXFK� DV� LQVWDQW� VRXSV�� DOUHDG\� SUHSDUHG� URWLV��

ELVFXLWV�� VQDFN� EDUV�� DOUHDG\� PDGH� SDVWD� VDXFHV�� GHK\GUDWHG� VWRFN� SRZGHU�� SUH�SUHSDUHG�

PDVKHG�SRWDWRHV�ZDV�KLJKHU�DPRQJVW�UHVHDUFK�SDUWLFLSDQWV�LQ�7UDQTXHEDU��3RUW�/RXLV�DV�WKDQ�

WKRVH� LQ�%DPERXV�9LULHX[��)RU� LQVWDQFH�'DQL�� D� UHVHDUFK�SDUWLFLSDQW� IURP�7UDQTXHEDU��3RUW�

/RXLV�PHQWLRQHG�EX\LQJ�WKH�W\SLFDO�IUHVK�SURGXFH�IURP�WKH�ZHW�PDUNHW�DQG�WKH�XVXDO�FRPPRQ�

IRRG� LQJUHGLHQWV� IURP� WKH� VXSHUPDUNHWV�� +RZHYHU��'DQL� DGPLWWHG� WR� EX\LQJ� LWHPV� VXFK� DV�

ZKLSSLQJ� DQG� GHVVHUW� FUHDP�� ODVDJQH� VKHHWV�� IUR]HQ� UHDG\� WR� EH� GHHS� IULHG� VQDFNV� OLNH�

VDPRRVDV��FKLOOL�ELWHV��ZDQWRQV��GLPVXPV�etc��1RQH�RI�WKRVH�IRRG�LWHPV�ZHUH�PHQWLRQHG�E\�



���

�

DQ\� RI� WKH� SDUWLFLSDQWV� IURP� %DPERXV� 9LULHX[�� 7KRVH� DERYH�PHQWLRQHG� IRRG� LWHPV� DUH�

VXSHUIOXRXV�QHZ�LWHPV�RQ�WKH�PDUNHW�DQG�DOO�RI�WKHP�DUH�SURFHVVHG��WR�VRPH�H[WHQW���

�

7KH� DERYH�PHQWLRQHG� ILQGLQJV� HFKR� WKH� GLIIHUHQW� OLIHVW\OH� RI� WKH� UHVHDUFK� SDUWLFLSDQWV�

ZKHUHE\�WKRVH�LQ�%DPERXV�9LULHX[�DUH�FORVHU�WR�WKH�W\SLFDO�0DXULWLDQ�OLIHVW\OH�DQG�GLHW�ZKLOH�

WKHLU�XUEDQ�FRXQWHUSDUWV�DUH�IXUWKHU�DKHDG�LQ�WKH�GLHWDU\�WUDQVLWLRQ��7KH�EDVLF�QHFHVVLWLHV�ZHUH�

VLPLODU�LQ�ERWK�VWXG\�VLWHV��KRZHYHU�EH\RQG�WKRVH�WKHUH�ZHUH�VXEWOH�GLIIHUHQFHV�VXJJHVWLYH�RI�

D�UXUDO�XUEDQ�GLFKRWRP\��(YHQ�WKRXJK�0DXULWLXV�LV�D�VPDOO�LVODQG�ZKHUH�SHRSOH�OLYH�LQ�YHU\�

FORVH� SUR[LPLW\� DQG� WKH� UXUDO� DQG� XUEDQ� GLYLGH� LV� QRW� VHYHUH�� WKHUH� DUH� GLIIHUHQFHV� LQ� WKH�

GLHWDU\� SDWWHUQV� E\� ODUJH� FDXVHG� E\� XUEDQLVDWLRQ�� 3RUW� /RXLV� KDV� D� ULFK� IRRG� JHRJUDSK\�

ZKHUHE\� VRPH� IRUP� RI� IRRG� LV� DYDLODEOH� DW� HYHU\� VWUHHW� FRUQHU�� 7KHUH� DUH�PRELOH� YHQGRUV��

KDZNHUV��ODUJH�IDVW�IRRG�FKDLQV��VXSHUPDUNHWV�DQG�UHVWDXUDQWV��)RRG�LV�DEXQGDQWO\�DYDLODEOH�LQ�

WKH�FDSLWDO�FLW\�ZKLFK�LV�LQ�FRQWUDVW�WR�%DPERXV�9LULHX[�ZKLFK�KDV�YHU\�IHZ�RSHUDWLQJ�IRRG�

RXWOHWV���

�

������� 7KH�(PRWLRQDO�&RQQHFWLRQ�ZLWK�WKH�7UDGLWLRQDO�DQG�&XUUHQW�)RRG�6\VWHPV�

$V� DOUHDG\� DGGUHVVHG� ZLWKLQ� WKH� HDUOLHU� VHFWLRQV� RI� WKLV� FKDSWHU�� WKHUH� DUH� PL[HG� IHHOLQJV�

DERXW�WKH�FKDQJHV�H[SHULHQFHG�LQ�WKH�IRRG�V\VWHP��6RPH�SDUWLFLSDQWV�GHVFULEHG�WKH�WUDGLWLRQDO�

IRRG�V\VWHP�ZLWK�VXFK�SDVVLRQ�DQG�YHKHPHQFH�ZKLOH�GHVFULSWLRQV�RI�WKH�FXUUHQW�IRRG�V\VWHP�

GLG�QRW�HYRNH� WKH�VDPH� W\SH�RI� IHHOLQJV��%\� WKHLU� UHDFWLRQ� WR� WKH�PHQWLRQ�RI� WKH� WUDGLWLRQDO�

IRRG� V\VWHP��PRVW�SDUWLFLSDQWV� VXJJHVWHG� WKDW� LW�ZDV�EHWWHU�EDFN� WKHQ�EXW� WKH\� KDYH�KDG� WR�

DGMXVW�WR�FKDQJLQJ�DVSHFWV�RI�WKH�IRRG�V\VWHP��7KLV�VXJJHVWV�WKDW�IRU�VRPH�RI�WKHP��LW�ZDV�QRW�

D�FKRLFH�EXW�WKH\�DUH�VLPSO\�DGDSWLQJ�WR�D�IDVW�SDFHG�OLIH���

�

)RU�LQVWDQFH��WKH�WHUP�µER[�IRRG¶�DUWLFXODWHV�D�ORW�DERXW�WKH�SHUFHSWLRQ�RI�IRRG��$OWKRXJK�µER[�

IRRG¶�LV�DFFHSWDEOH�WR�WKH�\RXQJHU�JHQHUDWLRQ��IRU�WKRVH�ZKR�KDYH�H[SHULHQFHG�WKH�WUDGLWLRQDO�

V\VWHP��µER[�IRRG¶�UHVRXQGV�ZLWK�µDOPRVW�QRW�IRRG�¶�)RU�VRPH�RI�WKH�SDUWLFLSDQWV��IRRG�XVHG�

WR�EH�D�SDVVLRQDWH�DIIDLU��RQH�WR�ZKLFK�PDQ\�KRXUV�RI�WKH�GD\�ZRXOG�EH�GHGLFDWHG�WR�E\�WKHLU�

PRWKHUV��1RZDGD\V��ZLWK�WKH�SUROLIHUDWLRQ�RI�VWUHHW�IRRGV�DQG�WKH�DYDLODELOLW\�RI�FRQYHQLHQFH�

IRRGV�IURP�VXSHUPDUNHWV��FRRNLQJ�KDV�EHHQ�UHGXFHG�WR�D�PHUH�PXQGDQH�DFWLYLW\���

�



���

�

0DQ\�RI�WKH�UHVHDUFK�SDUWLFLSDQWV¶�SDUHQWV�VWUXJJOHG�WR�SXW�IRRG�RQ�WKH�WDEOH�DV�SRYHUW\�ZDV�

ULIH�DQG�\HW�WKHUH�DUH�VR�PDQ\�SRVLWLYH�DQG�JRRG�PHPRULHV�DWWDFKHG�WR�WUDGLWLRQDO�IRRGV��2Q�

WKH� RWKHU� KDQG�� VRPH� SDUWLFLSDQWV� PHQWLRQHG� WKDW� WKH\� HQMR\� WKH� YDULHW\� RI� IRRGV� QRZ�

DYDLODEOH� RQ� WKH�PDUNHW� DV� RSSRVHG� WR� WKHQ�ZKHQ� GLHWV�ZHUH� EDVHG� RQ� D� QDUURZ� YDULHW\� RI�

IRRGV�� ,Q� DGGLWLRQ�� VRPH�ZRPHQ�PHQWLRQHG� EHLQJ� UHOLHYHG� E\� WKH� LQWURGXFWLRQ� RI� SURGXFWV�

VXFK�DV�PLOOHG�IORXU�DQG�JURXQG�ULFH�RQ�WKH�PDUNHW��7KH�IRRG�V\VWHP�UHVSRQGV�WR�FKDQJHV�LQ�

WKH�HFRQRPLF�DQG�VRFLDO�VWUXFWXUH�RI�VRFLHW\�ZKLFK�LQ�WXUQ�UHLQIRUFHV�WKHVH�FKDQJHV��$V�VXFK�

WKH�DEVRUSWLRQ�RI�ZRPHQ�LQ�WKH�ODERXU�PDUNHW�KDV�RSHQHG�XS�D�PDUNHW�IRU�FRQYHQLHQFH�IRRGV�

DV� PRUH� WLPH� LV� GHGLFDWHG� WR� LQFRPH� HDUQLQJ� DFWLYLWLHV�� +RZHYHU�� WKLV� WUDQVLWLRQ� WRZDUGV�

FRQYHQLHQFH� IRRGV� DV� D� UHVXOW� RI�ZRPHQ� KDYLQJ� OHVV� WLPH� WR� GHGLFDWH� WR� DFWLYLWLHV� VXFK� DV�

FRRNLQJ��KDV� FDXVHG� D� ORVV�RI� FXOWXUH� DQG�D�ZD\�RI� OLIH�ZKLFK� LQFUHDVLQJO\� IXUWKHUV�GLHWDU\�

WUDQVLWLRQ���

�

����� &21&/86,21�

7KLV�FKDSWHU�KDV�H[SORUHG�WKH�OLYHG�H[SHULHQFH�RI�WKH�WUDGLWLRQDO�IRRG�V\VWHP�DQG�WKDW�RI�WKH�

UDSLGO\�FKDQJLQJ�IRRG�V\VWHP��%\�SUHVHQWLQJ�WKH�LQIRUPDWLRQ�DERXW�WKH�W\SH�RI�IRRGV��TXDOLW\�

DQG�TXDQWLW\�RI�IRRGV�FRQVXPHG�LQ�WKH�SDVW�� WKH�GLIIHUHQFHV�EHWZHHQ�WKH�IRRG�V\VWHPV��SDVW�

DQG�SUHVHQW�ZHUH�KLJKOLJKWHG�� ,Q�RUGHU� WR�XQGHUVWDQG� WKH� OLYHG�H[SHULHQFH�RI� WKH� WUDGLWLRQDO�

DQG� FXUUHQW� IRRG� V\VWHPV�� GLIIHUHQW� DVSHFWV� RI� WKH� V\VWHP� KDYH� EHHQ� H[SORUHG�� 7KH� GLHWDU\�

SDWWHUQ� LQ� 0DXULWLXV� KDV� HYROYHG� IURP� EHLQJ� KLJKO\� GHSHQGHQW� RQ� ORFDO� DQG� VHDVRQDO�

YHJHWDEOHV�WR�RQH�WKDW�LV�LQFUHDVLQJO\�GHSHQGHQW�RQ�:HVWHUQ�EDVHG�IRRGV��7KH�HYROYLQJ�IRRG�

V\VWHP� KDV� UHVXOWHG� LQ� WKH� GLVDSSHDUDQFH� RI� FHUWDLQ� VWDSOH� IRRGV� DV� WKH\� DUH� LQFUHDVLQJO\�

GULYHQ� RXW� RI� WKH� PDUNHW� WKURXJK� WKH� LQWURGXFWLRQ� RI� QHZ� IRRG� LWHPV� DQG� WKH� DVVRFLDWHG�

GHFOLQH�LQ�GHPDQG���

�

7KHUH�LV�D�VWURQJ�HPRWLRQDO�FRQQHFWLRQ�ZLWK�WUDGLWLRQDO�IRRGV�DQG�WKH�ZD\�IRRG�ZDV�SUHSDUHG��

5HVHDUFK�SDUWLFLSDQW�H[SUHVVHG�QRVWDOJLD�ZKHQ�VSHDNLQJ�DERXW�WUDGLWLRQDO�IRRGV�DQG�WKLV�FDQ�

EH� SDUWO\� DWWULEXWHG� WR� IRRG� UHSUHVHQWLQJ� PRUH� WKDQ� MXVW� D� FRPPRGLW\�� ,W� LV� D� EHDUHU� RI�

PHPRULHV��7KH�OLYHG�H[SHULHQFH�RI�WKH�WUDGLWLRQDO�IRRG�V\VWHP�KDV�EHHQ�D�FKDOOHQJLQJ�RQH�DQG�

\HW�PHPRUDEOH��7KH�FXUUHQW�IRRG�V\VWHP�HYRNHV�GLIIHUHQW�HPRWLRQV��6RPH�RI�WKH�SDUWLFLSDQWV�

GR�QRW�YDOXH�SURFHVVHG�IRRGV�DQG�µER[�IRRG¶�DV�PXFK�DV�WKH\�YDOXH�IUHVK�SURGXFH��,W�LV�WR�EH�

UHLWHUDWHG� WKDW� FRQVXPSWLRQ� UHSUHVHQWV� PRUH� WKDQ� D� IHHGLQJ�PHFKDQLVP�� LQ� WKLV� LQVWDQFH� LW�



���

�

UHSUHVHQWV�D�ORVV�RI�OLIHVW\OH�DQG�FXOWXUH��&RQVLGHULQJ�WKH�IDFW�WKDW�WKH�VDPSOH�JURXS�FRQVLVWHG�

PRVWO\� RI� ROGHU� SHRSOH�� WKH\� SURMHFWHG� PRUH� UHVLVWDQFH� WRZDUGV� WKH� FKDQJLQJ� V\VWHP� DV�

RSSRVHG�WR�WKH�\RXQJHU�JHQHUDWLRQ��+RZHYHU��WKH\�KDYH�DFNQRZOHGJHG�WKDW�GXH�WR�HFRQRPLF�

DQG�VRFLDO�SURJUHVV��VXFK�FKDQJHV�DUH�LQHYLWDEOH���

� �



���

�
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����� ,1752'8&7,21�

$V� VWDWHG� LQ� WKH� OLWHUDWXUH�� WKH� QXWULWLRQ� LV� D� PXOWL�IDFHWHG� SKHQRPHQRQ� ZKLFK� QRW� RQO\�

LPSDFWV� WKH� W\SHV� RI� IRRGV� FRQVXPHG�EXW� DOVR� LWV� SURGXFWLRQ�� GLVWULEXWLRQ� DQG�SURFXUHPHQW�

�/DQJ�� �������:KLOVW� WKH� SUHYLRXV� FKDSWHU� SUHVHQWHG� WKH� OLYHG� H[SHULHQFH� RI� WKH� WUDGLWLRQDO�

DQG�WKH�FXUUHQWO\�FKDQJLQJ�IRRG�V\VWHP��WKLV�RQH�IRFXVHV�RQ�VRPH�RI�WKH�VWUXFWXUDO�FKDQJHV�LQ�

WKH�IRRG�V\VWHP��$V�D�UHVXOW�RI�WKH�FKDQJLQJ�IRRG�V\VWHP��WKH�PHDQV�RI�IRRG�SURGXFWLRQ�KDV�

EHHQ� DOWHUHG� ZKHUHE\� VKRUW� IRRG� VXSSO\� FKDLQV� KDYH� EHHQ� UHSODFHG� E\� LQFUHDVLQJO\� PRUH�

FRPSOH[�SURFHVVHV��5D\QHU�et al����������7KH�JOREDOLVDWLRQ�RI�WKH�:HVWHUQ�GLHW�KDV�LPSDFWHG�

IRRG�GHPDQG�DV�ZHOO�DV�IRRG�VXSSO\��+HQFH�WKLV�FKDSWHU�H[SORUHV�VRPH�RI�WKRVH�DYHQXHV���

�

2QH�RI�WKH�PRVW�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WKH�WUDGLWLRQDO�IRRG�V\VWHP�DQG�WKH�FXUUHQWO\�

HYROYLQJ�RQH�UHYROYHV�DURXQG�IRRG�SURFXUHPHQW�� ,W�KDV�HYROYHG�IURP�D�SURFHVV�ZKHUH�IRRG�

VXSSOLHV�ZHUH�SURFXUHG�IURP�WKH�ORFDO�UHWDLO�VWRUH��XVXDOO\�QRW�WRR�IDU�DZD\�IURP�KRPH��WR�D�

IRRG� PDUNHW� GRPLQDWHG� E\� VXSHUPDUNHWV�� 7KLV� KDV� UHVXOWHG� LQ� WKH� GLVSODFHPHQW� RI� VRPH�

DVSHFWV�RI�WKH�WUDGLWLRQDO�IRRG�V\VWHP��7KH�DERYH�PHQWLRQHG�WKHPHV�ZLOO�EH�IXUWKHU�GLVFXVVHG�

LQ�WKH�IROORZLQJ�SDUDJUDSKV���

�

����� &8/7,9$7,21�2)�9(*(7$%/(6�$1'�5($5,1*�2)�$1,0$/6�)25�

2:1�&2168037,21�

7KH� HFRQRPLF� UHDOLW\� DW� WKH� WLPH� ZDV� WKDW�0DXULWLXV� ZDV� DQ� DJULFXOWXUDO� VRFLHW\� WKHUHIRUH�

PRVW� SHRSOH� ZHUH� LQYROYHG� LQ� DJULFXOWXUDO� DFWLYLWLHV�� $V� VXFK�� D� VLJQLILFDQW� SDUW� RI� WKH�

WUDGLWLRQDO�IRRG�V\VWHP�ZDV�WKH�VKRUW�IRRG�VXSSO\�FKDLQ�ZKHUHE\�SHRSOH�ZHUH�YHU\�LQYROYHG�

LQ� WKH� FXOWLYDWLRQ� RI� WKHLU� IRRG�� i.e�� WKH\� DFWLYHO\� SDUWLFLSDWHG� LQ� WKH� IRRG� V\VWHP�� )URP�

UHVHDUFK�SDUWLFLSDQWV¶�GHVFULSWLRQ�RI�WKH�WUDGLWLRQDO�IRRG�V\VWHP��LW�EHFDPH�HYLGHQW�WKDW�LQ�WKH�

SDVW�� SHRSOH� FXOWLYDWHG� WKH� EXON� RI� WKHLU� IRRG�� 7KH� WUDGLWLRQDO� IRRG� V\VWHP� LQ� 0DXULWLXV�

UHIOHFWHG�WKH�FKDUDFWHULVWLFV�RI�WUDGLWLRQDO�DJULFXOWXUDO�VRFLHWLHV�ZKHUH�WKH�PDMRULW\�RI�WKH�IRRG�



���

�

FRQVXPHG� ZDV� SURGXFHG� ORFDOO\�� $JULFXOWXUDO� VRFLHWLHV� GR� QRW� SDUWDNH� LQ� SDVVLYH�

FRQVXPHULVP�ZKLFK�FRQVLVWV�RI�ORQJ�DQG�RSDTXH�FKDLQV�RI�IRRG�VXSSO\��:RUVOH\���������2Q�

WKH� FRQWUDU\�� LQ� WUDGLWLRQDO� DJULFXOWXUDO� VRFLHWLHV�� WKH� FKDLQV� RI� IRRG� VXSSO\� DUH� VKRUW� DQG�

FRPPXQLWLHV� DUH� FRQQHFWHG� WR� WKHLU� IRRG� V\VWHP�� $JULFXOWXUH� EHLQJ� WKH� PDLQ� HFRQRPLF�

DFWLYLW\� RQ� WKH� LVODQG� XS� XQWLO� WKH� ����V� PHDQV� WKDW� D� ODUJHU� VKDUH� RI� WKH� SRSXODWLRQ� ZDV�

LQYROYHG�LQ�VRPH�IRUP�RI�DJULFXOWXUDO�DFWLYLWLHV��ZKHWKHU�RQ�D�ODUJH�RU�VPDOO�VFDOH���

�

0RVW� RI�ZKDW�ZH� DWH� FDPH� IURP� RXU� IRRG� JDUGHQ�� ,�ZRXOG� VD\� WKDW� ����RI�
ZKDW�ZH�DWH�ZDV�IUHVK��IRU�H[DPSOH�PRVW�RI�WKH�YHJHWDEOHV�FDPH�IURP�RXU�RZQ�
JDUGHQ��WKH�RFFDVLRQDO�ILVK�ZDV�IUHVK�IURP�WKH�VHD��FDXJKW�RQ�WKH�GD\�LWVHOI�DQG�
WKH�HJJV�ODLG�E\�RXU�FKLFNHQV��7KH�UHVW�RI�RXU�IRRG�VXSSOLHV�VXFK�DV�IORXU��RLO��
ULFH��VDOW�DQG�VXJDU�ZHUH�SXUFKDVHG�IURP�WKH�VWRUH�EXW�RWKHU�WKDQ��WKH�UHVW�ZDV�
KRPH�JURZQ��9HU\�IHZ�RI�RXU�IRRG�FRPPRGLWLHV�FDPH�LQ�ER[HV�DQG�WLQ�FDQV�
�0D\D����������������
�
�

,Q�DGGLWLRQ��DQRWKHU�DVSHFW�RI�WKH�VKRUW�FKDLQ�RI�IRRG�VXSSO\�LV�WKDW�IDPLOLHV�UHDUHG�DQLPDOV�IRU�

WKHLU� RZQ� FRQVXPSWLRQ��(YHQ� WKRXJK�PHDW� GLG� QRW� FRQVWLWXWH� D� VLJQLILFDQW� SDUW� RI� WKH� GLHW��

SHRSOH�UHDUHG�FDWWOH�DQG�FKLFNHQ��$FFRUGLQJ�WR�VRPH�UHVHDUFK�SDUWLFLSDQWV��WKH�SURSRUWLRQ�RI�

DQLPDO� VRXUFHG� IRRGV� H[FOXGLQJ� PLON� PDGH� XS� D� YHU\� VPDOO� SURSRUWLRQ� RI� WKH� GLHW�� 7KH�

FRQVXPSWLRQ� RI� PHDW� ZDV� UHVWULFWHG� WR� VSHFLDO� RFFDVLRQV�� 0DQ\� RI� WKH� UHVSRQGHQWV� UHFDOO�

VWRULHV�RI�UHDULQJ�DQLPDOV�LQ�WKHLU�EDFN\DUG���

�

7KURXJKRXW� P\� FKLOGKRRG�� ,� KDYH� KDG� FKLFNHQ� DQG� JRDWV�� (YHU\� GD\� DIWHU�
VFKRRO��,�XVHG�WR�IHHG�WKH�FKLFNHQ��$W�WKH�DJH�RI�QLQH��P\�IDWKHU�WDXJKW�PH�KRZ�
WR�VODXJKWHU�D�FKLFNHQ�DQG�,�KDYH�VHHQ�KLP�GR�LW�PDQ\�D�WLPHV��0\�\RXQJHVW�
VLVWHU�XVHG�WR�FROOHFW�WKH�HJJV�DQG�VRPHWLPHV�ZH�ZRXOG�HDW�WKHP�DQG�DW�RWKHU�
WLPHV��ZH�ZRXOG� VHOO� VRPH� RI� WKHP� IRU� VRPH� H[WUD� FDVK��0\� IDWKHU� XVHG� WR�
EULQJ� VSHFLDO� JUDVV� IURP� KLV� ILHOG� IRU� WKH� JRDWV�� +H� ZRXOG� FDUU\� WKH� JUDVV�
DWWDFKHG� LQ�D�EXQGOH�RQ�KLV�ELF\FOH�DQG� WKHQ�ULGH� LW�KRPH��0\�VLEOLQJV�DQG� ,�
XVHG�WR�IHHG�WKHP��7KH\�OLYHG�LQ�D�YHU\�VPDOO�HQFORVXUH�LQ�WKH�EDFN\DUG��0\�
IDWKHU�XVHG� WR� VODXJKWHU� D�JRDW�RQO\�RQ�YHU\�VSHFLDO�RFFDVLRQV�DQG�XVXDOO\� LW�
ZRXOG� EH� IROORZLQJ� D� UHOLJLRXV� IHVWLYDO� RU� ZKHQ� WKH�ZKROH� H[WHQGHG� IDPLO\�
ZRXOG�JHW�WRJHWKHU��$QDQG����������������

�

,Q� WKH�FXUUHQW� IRRG�V\VWHP�� WKH�UHDULQJ�RI�DQLPDOV�DQG�VPDOO�VFDOH�DJULFXOWXUDO�DFWLYLWLHV� IRU�

GRPHVWLF�FRQVXPSWLRQ� LV�EHFRPLQJ� LQFUHDVLQJO\�UDUH��7R�VRPH�H[WHQW�� LW� LV�VWLOO�SUDFWLVHG� LQ�

VRPH�YLOODJHV�ZKRVH�HFRQRP\�UHOLHV�RQ�VXFK�DFWLYLWLHV��EXW�WKHUH�KDV�EHHQ�D�VLJQLILFDQW�PRYH�

WRZDUGV� D� FDVK�EDVHG� IRRG� V\VWHP�� )LYH� UHVHDUFK� SDUWLFLSDQWV� IURP� %DPERXV� 9LULHX[�� WKH�

UXUDO� VLWH� SUDFWLVHG� DJULFXOWXUDO� DFWLYLWLHV� DV� D� PHDQV� RI� VXSSO\LQJ� WKHLU� GLHWV� ZLWK� PRUH�



���

�

YHJHWDEOHV�DQG�RQO\�WZR�UHVHDUFK�SDUWLFLSDQWV�IURP�3RUW�/RXLV�SUDFWLVHG�DQ\�IRRG�FXOWLYDWLRQ��

+RZHYHU�� LW� VKRXOG� EH� QRWHG� WKDW� %DPERXV� 9LULHX[� KDV� D� ORQJ� KLVWRU\� RI� DJULFXOWXUDO�

SURGXFWLRQ�DV�RSSRVHG�WR�3RUW�/RXLV�ZKHUH�ODQG�LV�OLPLWHG���

�

2QH�RI�WKH�VWULNLQJ�GLIIHUHQFHV�EHWZHHQ�WKH�SUHYLRXV�IRRG�V\VWHP�DQG�WKH�FXUUHQW�RQH�LV�WKDW�

OHVV�IRRG�LV�SURGXFHG�IRU�RQH¶V�RZQ�FRQVXPSWLRQ�EXW�LQVWHDG�SHRSOH�UHO\�LQFUHDVLQJO\�RQ�WKH�

PDUNHW��6DP��RQH�RI� WKH�UHVHDUFK�SDUWLFLSDQWV� IURP�%DPERXV�9LULHX[�UHFDOOHG� WKDW�ZKHQ�KH�

ZDV� D� WHHQDJHU�� PRVW� RI� KLV� SHHUV� DFWLYHO\� HQJDJHG� LQ� DJULFXOWXUDO� DFWLYLWLHV�� 1RZDGD\V�

\RXQJVWHUV� QR� ORQJHU� SDUWDNH� LQ� DJULFXOWXUDO� DFWLYLWLHV� DQG� GXH� WR� WKH� GLYHUVLILFDWLRQ� RI� WKH�

HFRQRP\�� WKHUH� DUH� VR� PDQ\� PRUH� OXFUDWLYH� DQG� DWWUDFWLYH� HFRQRPLF� RSSRUWXQLWLHV�� $V� D�

UHVXOW��OHVV�SHRSOH�DUH�LQYROYHG�LQ�DJULFXOWXUDO�DFWLYLWLHV�WKXV�PDNLQJ�WKHP�PRUH�GHSHQGHQW�RQ�

WKH�PDUNHW��$V�DJULFXOWXUDO�LV�VLGHOLQHG��0DXULWLDQV�EHFRPH�PRUH�UHOLDQW�RQ�WKH�FKDQJLQJ�IRRG�

PDUNHW���

�

����� 7+(�&2002',),&$7,21�2)�0($7�,1�7+(�35(9$,/,1*�)22'�

6<67(0�

�

2QH�RI�WKH�WKHPHV�HPHUJLQJ�IURP�WKH�LQIRUPDWLRQ�JDWKHUHG�IURP�WKH�UHVHDUFK�SDUWLFLSDQWV�LV�

WKH�YDOXH�DWWDFKHG�WR�WKH�FRQVXPSWLRQ�RI�PHDW��,Q�WKH�WUDGLWLRQDO�0DXULWLDQ�IRRG�V\VWHP��PHDW�

DQG�DQLPDO�GHULYHG� IRRGV��H[FHSW� IRU�PLON��ZHUH�FRQVLGHUHG� WR�EH� OX[XULRXV� IRRG� LWHPV�QRW�

DFFHVVLEOH� WR� DOO�� $V� PHQWLRQHG� DERYH�� WKH� FRQVXPSWLRQ� RI� PHDW� ZDV� OLPLWHG� WR� VSHFLDO�

RFFDVLRQV��+RZHYHU��SDUWLFLSDQWV¶�GLHWDU\�SDWWHUQV� UHIOHFW�DQ� LQFUHDVH� LQ� WKH�FRQVXPSWLRQ�RI�

PHDW�DQG�DQLPDO�VRXUFHG�IRRGV��6LQFH�PHDW�KDV�EHFRPH�D�UHJXODU�LWHP�LQ�WKH�0DXULWLDQ�GLHW��

WKH� WHUP� µFRPPRGLILFDWLRQ� RI� PHDW¶� LV� EHLQJ� XVHG� WR� GHVFULEH� WKLV� QRWDEOH� VKLIW� LQ� GLHW�

FRPSRVLWLRQ�� 7KH� LQFUHDVHG� FRQVXPSWLRQ� RI� PHDW� LV� RQH� RI� WKH� PDLQ� VKLIWV� QRWHG� LQ� WKH�

VWUXFWXUH�RI�UHVHDUFK�SDUWLFLSDQWV¶�GLHWV��

�

$Q\� W\SH�RI�PHDW�ZDV� FRQVLGHUHG�D� OX[XU\�DQG�ZDV�RQO\� FRQVXPHG�RQ�YHU\�
VSHFLDO� RFFDVLRQV� VXFK� DV� IRU� 1HZ� <HDU� RU� WR� FHOHEUDWH� D� ZHGGLQJ� �/DXUH��
�������������

�

,W�ZDV�FRQVLGHUHG�WR�EH�D�OX[XU\�EHFDXVH�WKH�HFRQRPLF�UHDOLW\�DW�WKH�WLPH�ZDV�WKDW�0DXULWLXV�

ZDV�DQ�XQGHUGHYHORSHG�FRXQWU\�ZLWK�KLJK�OHYHOV�RI�SRYHUW\��$V�VXFK��SHRSOH�FRXOG�QRW�DIIRUG�



���

�

WR�SXUFKDVH�PHDW�RQ�D�UHJXODU�EDVLV��WKHUHIRUH�PHDW�ZDV�RQO\�FRQVXPHG�RQ�VSHFLDO�RFFDVLRQV�

WR�FHOHEUDWH�DQ�HYHQW��'XULQJ�ILHOGZRUN��LW�EHFDPH�YHU\�DSSDUHQW�WKDW�PHDW�QRZ�FRQVWLWXWHV�D�

VLJQLILFDQW� SURSRUWLRQ� RI� WKH� GLHW� ZKLFK� PLUURUV� WKH� EHWWHUPHQW� RI� OLYLQJ� FRQGLWLRQV� LQ�

0DXULWLXV�� 8XVLWDOR� et al.� ������� DUJXHV� WKDW� WKHUH� KDV� EHHQ� D� ULVH� LQ� WKH� FRQVXPSWLRQ� RI�

SURFHVVHG�PHDW��ZKLFK�LV�W\SLFDO�RI�:HVWHUQ�GLHWDU\�SDWWHUQV��%DVHG�RQ�UHVHDUFK�SDUWLFLSDQWV¶�

DFFRXQWV��LW�EHFDPH�YHU\�FOHDU�WKDW�WKH\�DOO�FRQVXPH�UHODWLYHO\�PRUH�PHDW�WKDQ�WKH\�GLG�ZKHQ�

WKH\�ZHUH�\RXQJHU����

�

)RRG�WUDGH�ILJXUHV�IURP�WKH�&62�VXJJHVW�WKDW�DQ�LQFUHDVH�RI�DERXW������KDV�EHHQ�QRWHG�LQ�

WKH� ),%� RI�PHDW� DQG�PHDW� SUHSDUDWLRQV� LQ�0DXULWLDQ� IRRG� V\VWHP� IURP� ����� WR� ������ 7KH�

GRXEOLQJ� RI� WKH� ),%� RI� PHDW� DQG� PHDW� SUHSDUDWLRQV� HFKRHV� WKH� YRLFHV� RI� WKH� UHVHDUFK�

SDUWLFLSDQWV��

�

1RZ��PHDW�LV�DQ�LQWHJUDO�SDUW�RI�WKH�GLHW��:H�HDW�YHJHWDEOHV�IRU�GLQQHU�EXW�LW�LV�
DOPRVW� OLNH� D� VLGH� GLVK� DQG�P\� VRQ� GRHVQ¶W� HQMR\� HDWLQJ� YHJHWDEOHV�� 6R�� KH�
QHHGV� VRPH� IRUP� RI� PHDW� FRPSRQHQW� LQ� HYHU\� GLVK�� 7KHUHIRUH�� ,� DOWHUQDWH�
EHWZHHQ� FKLFNHQ�� ODPE� RU� YHQLVRQ� ZKHQ� LW� LV� KXQWLQJ� VHDVRQ�� 6RPHWLPHV�� ,�
HYHQ�PDNH� VRPH� ILVK��2QO\� RQ�0RQGD\V� DQG�7KXUVGD\V��ZH� GRQ¶W� FRQVXPH�
DQ\� PHDW� SURGXFWV� EHFDXVH� ZH� IDVW� RQ� WKRVH� GD\V� �/D\OD� DQG� 9DVVHQ��
��������������

��

7KH�SUHYLRXV�DFFRXQW�UHLQIRUFHV�WKH�IDFW�WKDW�PHDW�LV�QR�ORQJHU�FRQVLGHUHG�WR�EH�D�OX[XU\�EXW�

PRUH�RI� D�QHFHVVLW\� DQG�SDUW�RI� WKH�EDVLF� FRPSRQHQWV�RI� WKH�GLHW��0RVW�RI� WKH�SDUWLFLSDQWV��

LUUHVSHFWLYH� RI� WKH� VLWH��PHQWLRQHG� WKDW�PHDW�ZDV� FRQVLGHUHG� D� OX[XU\� LWHP��ZKLFK�ZDV� QRW�

FRQVXPHG� RQ� D� UHJXODUO\� EDVLV� DQG� ZDV� HDWHQ� WR� FHOHEUDWH� VSHFLDO� RFFDVLRQV�� +RZHYHU��

WKURXJK�FKDQJHV�LQ�WKH�IRRG�VXSSO\��PHDW�QR�ORQJHU�XSKROGV�VXFK�D�SODFH�LQ�WKH�IRRG�V\VWHP��

6RPH�SDUWLFLSDQWV�VXJJHVW�WKDW�EHFDXVH�PHDW�LV�PRUH�UHDGLO\�DYDLODEOH��SHRSOH�DUH�PRUH�OLNHO\�

WR�FRQVXPH�PRUH�RI�LW���

�

7KHVH�GD\V��HYHU\ERG\�HDWV�FKLFNHQ���EXW�ZKHQ� ,�ZDV�JURZLQJ�XS��ZH�ZRXOG�
KDYH�LW�DW�OHDVW�RQFH�D�PRQWK�DV�D�WUHDW�RU�RQ�D�YHU\�VSHFLDO�RFFDVLRQ��2Q�WRS�RI�
WKDW��ZH�UHDUHG�RXU�FKLFNHQ��$QDQG����������������

�

�������������������������������������������������
���6RPH�SDUWLFLSDQWV�KDYH� UHFHQWO\�GHFUHDVHG� WKH�SURSRUWLRQ�RI�PHDW� LQ� WKHLU�GLHW�GXH� WR�KHDOWK�
UHDVRQV��1HYHUWKHOHVV��WKLV�LV�VWLOO�VLJQLILFDQWO\�PRUH�WKDQ�WKH�DPRXQW�RI�PHDW�WKH\�FRQVXPHG�ZKHQ�
WKH\�ZHUH�\RXQJHU���



���

�

$V�D�UHVXOW�RI�WKH�FRPPRGLILFDWLRQ�RI�PHDW��LW�QRZ�FRQVWLWXWHV�D�ODUJHU�SURSRUWLRQ�RI�WKH�GLHW�

DV� LW� GLG� SUHYLRXVO\�� 1HYHU� EHIRUH� LQ� WKH�0DXULWLDQ� IRRG� KDELWV� KDV�PHDW� RFFXSLHG� VXFK� D�

SURPLQHQW� SODFH�� ,W� UHSUHVHQWV� RQH� RI� WKH� HOHPHQWV� RI� WKH� QXWULWLRQ� WUDQVLWLRQ� ZKHUHE\� WKH�

FRQVXPSWLRQ� RI� KLJK� IDW� IRRGV� LQFUHDVHV� DORQJ�ZLWK� D� QRWHG�GHFOLQH� LQ� WKH� FRQVXPSWLRQ� RI�

ILEUH�ULFK� IRRGV��$V�PHQWLRQHG�E\�$QDQG� ��������������YHJHWDEOHV��ZKLFK�ZRXOG�FRQVWLWXWH�

WKH� EXON� RI� WKH� GLHW� QRZ�� RQO\� FRXQW� DV� JDUQLWXUH� FRPSRQHQWV�� 7KLV� VKLIW� SRLQWV� RXW� WR�

WUDGLWLRQDO�IRRG�FRQVXPSWLRQ�SDWWHUQV�EHLQJ�VXEVWLWXWHG�IRU�:HVWHUQ�DGDSWHG�RQHV��

�

7KH�FRPPRGLILFDWLRQ�RI�PHDW�LV�D�UHDOLW\�IRU�DOO�0DXULWLDQV��KRZHYHU�IRU�VRPH�SHRSOH�PHDW�

RQ�D�GDLO\�EDVLV�LV�RXW�RI�WKHLU�SULFH�UDQJH��1HYHUWKHOHVV��PHDW�LV�FRQVXPHG�PRUH�RIWHQ�WKDQ�LW�

ZDV����\HDUV�DJR��7KH�IDFW�WKDW�PHDW�LV�VR�UHDGLO\�DYDLODEOH�LV�D�FOHDU�LQGLFDWLRQ�RI�WKH�ODUJH�

VKLIW� LQ� GLHWV�� ��� \HDUV� DJR�� SHRSOH� UHDUHG� WKHLU� RZQ� DQLPDOV� IRU� PHDW� FRQVXPSWLRQ� RU�

SXUFKDVHG�IURP�WKHLU�QHLJKERXUV��DV�RSSRVHG� WR� WKH�SUHVHQW�V\VWHP�ZKHUH�PHDW� LV�DYDLODEOH�

IURP�VXSHUPDUNHWV�EXW�\HW�QRW�DFFHVVLEOH�WR�DOO�GXH�WR�KLJK�SULFHV��

�

6RPH� RI� WKH� SDUWLFLSDQWV� IURP� %DPERXV� 9LULHX[� H[SUHVVHG� VRPH� GLVDSSRLQWPHQW� ZKHQ�

GLVFXVVLQJ� WKH� WRSLF� RI�PHDW� DV� WKH\�ZRXOG� OLNH� WR� FRQVXPH�PHDW� RQ� D�PRUH� UHJXODU� EDVLV��

7KHUH� LV� VRPH� SUHVWLJH� DWWDFKHG� WR� WKH� FRQVXPSWLRQ� RI�PHDW�ZKLOH� D� GLHW� ODUJHO\� EDVHG� RQ�

YHJHWDEOHV�LV�VHHQ�DV�WKH�SRRU�PDQ¶V�GLHW��7KHUH�LV�D�ERG\�RI�OLWHUDWXUH�RQ�PHDW�FRQVXPSWLRQ�

DQG�VRFLDO�VWUXFWXUHV�DQG�RQH�RI�WKH�DUJXPHQWV�SXW�IRUZDUG�LV� WKDW� WKH�FDXVDO�IDFWRUV�EHKLQG�

PHDW�FRQVXPSWLRQ�DUH�HFRQRPLF�DQG�VRFLDO�DW�ODUJH��*RVVDUG�	<RUN����������

�

$V� WKH�GDLO\� UHDOLWLHV�RI� WKH� UHVHDUFK�SDUWLFLSDQWV�ZHUH� IXUWKHU� LQYHVWLJDWHG�� LW� EHFDPH�FOHDU�

WKDW�RWKHU�WKDQ�WKH�FKDQJHV�REVHUYHG�RQ�D�PDFURVFDOH��WKHUH�ZHUH�PRUH�VXEWOH�FKDQJHV�QRWHG�

LQ�WKH�FXUUHQW�IRRG�V\VWHP��)RU�LQVWDQFH��WKH�LQWURGXFWLRQ�DQG�H[SRVXUH�WR�FRQYHQLHQFH�IRRG�

LQJUHGLHQWV� KDV� DOWHUHG� IRRG� SUHSDUDWLRQ� SUDFWLFHV�� $V� D� UHVXOW�� FRRNLQJ� KDV� EHHQ� UHQGHUHG�

VLPSOHU�WR�DFFRPPRGDWH�WKH�QHHGV�RI�D�ODUJHU�SRRO�RI�ZRPHQ�DEVRUEHG�LQ�WKH�ZRUNLQJ�VHFWRU���

�

����� )22'�35(3$5$7,21�

$�PDMRU�DVSHFW�RI�WKH�WUDGLWLRQDO�IRRG�V\VWHP�WKDW�KDV�HYROYHG�LV�IRRG�SUHSDUDWLRQ��)RRG�ZDV�

SUHSDUHG� LQ� D� YHU\� SDUWLFXODU� ZD\� UHTXLULQJ� D� VHW� RI� VNLOOV� SDVVHG� RQ� IURP� PRWKHUV� WR�

GDXJKWHUV��)RRG�SUHSDUDWLRQ�ZDV�D�ORQJ�SURFHVV�DQG�LW�ZDV�SUHSDUHG�LQ�D�GLIIHUHQW�ZD\�DV�LW�LV�



���

�

WRGD\��)RU�LQVWDQFH��ILUHZRRG�ZDV�XVHG�IRU�FRRNLQJ��WKLV�LPSOLHV�WKDW�WKHUH�ZDV�WKH�SURFHVV�RI�

JDWKHULQJ� WKH� ZRRG� EHIRUH� WKH� DFWXDO� IRRG� SUHSDUDWLRQ� SURFHVV�� 0RVW� RI� WKH� UHVHDUFK�

SDUWLFLSDQWV�PHQWLRQHG� JURZLQJ� XS� LQ� D� KRXVHKROG� ZKHUH� ILUHZRRG�ZDV� XVHG� IRU� FRRNLQJ��

&RQVHTXHQWO\��IRRG�SUHSDUDWLRQ�ZDV�D�VORZHU�SURFHVV��

�

6RPHWLPHV��DIWHU�VFKRRO��P\�EURWKHU�DQG�,�KDG�WR�JR�ORRN�IRU�ZRRG��:H�GLGQ¶W�
KDYH�WR�GR�LW�HYHU\�GD\�EXW�RQO\�ZKHQ�P\�PRWKHU�ZRXOG�DVN�XV�WR��7KHUH�ZDV�D�
VSHFLDO� GHVLJQDWHG� DUHD� IRU� FRRNLQJ� RXWVLGH�� %DFN� WKHQ�� HYHU\RQH� XVHG�
ILUHZRRG��,�FDQ¶W�UHFDOO�RI�DQ\RQH�RZQLQJ�D�JDV�VWRYH��,W�ZDV�WKH�QRUP��6DP��
��������������

�

2QH�RI� WKH� UHVHDUFK�SDUWLFLSDQWV��9DVVHQ� IURP�%DPERXV�9LULHX[� VWDWHV� WKDW� WKH�PRYH� IURP�

ILUHZRRG�WR�JDV�VWRYH�FRRNLQJ�LV�DQ�LQGLFDWLRQ�RI�OLIHVW\OH�FKDQJH�DQG�HYROYLQJ�IRRG�V\VWHP�

LQ�0DXULWLXV���

�

%DFN�LQ�WKH�GD\V��ILUHZRRG�ZDV�RXU�RQO\�RSWLRQ��1RZ��SHRSOH�GRQ¶W�KDYH�WLPH�
WR�FROOHFW�ZRRG�DQG�VORZ�FRRN�IRRG�IRU�KRXUV��$�JDV�VWRYH�PDNHV�FRRNLQJ�VR�
PXFK�HDVLHU�DQG�IDVWHU��/RQJ�DJR��FRRNLQJ�RQ�ILUHZRRG�ZDV�WKH�QRUP�ZKHUHDV�
QRZ� WKH� QRUP� LV� D� JDV� VWRYH��<RX� VHH� KRZ� WKLQJV� KDYH� FKDQJHG� �/D\OD� DQG�
9DVVHQ����������������

�

6RPH�RI�WKH�IRRGV�FRQVXPHG�E\�SUHYLRXV�JHQHUDWLRQV�DUH�VWLOO�FRQVXPHG�WRGD\��KRZHYHU��WKH�

IRRG�SUHSDUDWLRQ�SURFHVV�KDV�FKDQJHG��,Q�VRPH�LQVWDQFHV��WKH�FRUH�RI�WKH�GLVK�VWLOO�UHPDLQV�WKH�

VDPH�EXW�GLIIHUHQW�LQJUHGLHQWV�RU�QHZ�LQJUHGLHQWV�DUH�XVHG�LQ�WKH�SUHSDUDWLRQ�PHWKRG��

�

,Q�P\� WLPH�� SDVWD� XVHG� WR� EH� FRQVLGHUHG� WR� EH� D� YHU\� VSHFLDO�PHDO���� LW� ZDV�
FRRNHG�ZLWK� FRQGLPHQWV� VXFK� DV� WK\PH�� SDUVOH\� DQG� RQLRQV��1RZDGD\V��P\�
FKLOGUHQ�DQG�JUDQGFKLOGUHQ��HDW�SDVWD�ZLWK�FKHHVH�DQG�EUHDGFUXPEV��ZKLFK�ZDV�
XQKHDUG�RI�GXULQJ�P\�WLPH��1DQL����������������

�

$FFRUGLQJ� WR� WKH� SDUWLFLSDQWV�� FRQYHQLHQFH� FRRNLQJ� ZDV� D� FRQFHSW� WKDW� ZDV� QRQH[LVWHQW��

3HRSOH�XVHG�WR�JULQG�WKHLU�RZQ�LQJUHGLHQWV�LQVWHDG�RI�VLPSO\�SXUFKDVLQJ�WKHP�IURP�WKH�VWRUH��

7KH�IROORZLQJ�H[FHUSW�FDSWXUHV�WKH�FKDQJH�LQ�WKH�IRRG�SUHSDUDWLRQ�REVHUYHG�RYHU�WKH�\HDUV��,W�

SURYLGHV� DQ� H[DPSOH� RI� WKH� GLVWDQFLQJ� IURP� WUDGLWLRQDO� IRRG� SUHSDUDWLRQ� ZD\V� WR� PRUH�

FRQYHQLHQW�DQG�PRGHUQ�ZD\V���

�



���

�

*UpDX�SXGGLQJ�LV�D�JRRG�H[DPSOH��0\�PRWKHU�XVHG�WR�JULQG�WKH�ZKHDW�XVLQJ�D�
PDFKLQH� WKDW� ORRNHG� OLNH� WZR� SHUIHFWO\� VKDSHG� RYDO� URFNV� VWDFNHG� RQ� WRS� RI�
HDFK� RWKHU�ZLWK� D� VPDOO� JDS� LQ� EHWZHHQ� WKHP� DQG� D� KDQGOH� RQ� WKH� WRS� RQH��
$IWHU�JULQGLQJ��VKH�ZRXOG�JULOO� WKH�JUDQXOHV��$IWHUZDUGV��VKH�ZRXOG�FRRN� WKH�
JUDQXOHV�ZLWK�VXJDU��PLON�DQG�VRPH�RWKHU�LQJUHGLHQWV��7KHQ�OHDYH�LW�WR�UHVW�DQG�
WKHUH� \RX�JR�� \RX�KDYH�D�SXGGLQJ��1RZDGD\V��DOO� \RX�QHHG� WR�GR� LV�ERLO� WKH�
PLON��VXJDU�DQG�RWKHU�GHVLUHG�LQJUHGLHQWV�ZKLOH�\RX�ZDON�WR�WKH�VWRUH�WR�JHW�WKH�
JULOOHG� JUDQXOHV� DQG� HYHQWXDOO\�PL[� WKHP�DOO� WRJHWKHU� WR�PDNH� D� SXGGLQJ��$�
SURFHVV� WKDW� XVHG� WR� WDNH�PRVW� RI� WKH� GD\� WR� H[HFXWH� QRZ� RQO\� WDNHV� D� IHZ�
PLQXWHV��'DUUHQ����������������

�

0RUHRYHU��PDQ\�RI�WKH�SDUWLFLSDQWV�UHFDOO�WKHLU�SDUHQWV�PDNLQJ�WKHLU�RZQ�VSLFH�PL[HV�XVHG�LQ�

WKHLU�GDLO\�FRRNLQJ��6RPH�PHQWLRQHG�WKDW�WKH\�XVHG�WR�JULQG�DQG�SUHSDUH�WKHLU�RZQ�FXUU\�PL[�

DQG� WKDW� LQYROYHG�VRXUFLQJ�DOO� WKH�VHHGV�� URDVWLQJ� WKHP�DQG�JULQGLQJ� WKHP�RQ�D�µURFKH�FDUL¶�

+RZHYHU�� WKH\� DUJXH� WKDW� QRZ�� WKH\� FDQ� SXUFKDVH� FRPPHUFLDOO\� SURGXFHG� FXUU\� SRZGHU�

VDFKHWV�IURP�WKH�VWRUH��DQG�HYHQ�WKRXJK�WKH�WDVWH�GRHV�QRW�FRPSDUH�WR�IUHVKO\�JURXQG�VSLFHV��

WKH�FRQYHQLHQFH�PDNHV�XS�IRU�LW���

�

1RW�RQO\�LV�WKH�IRRG�GLIIHUHQW��EXW�WKH�ZD\�RI�FRRNLQJ�KDV�FKDQJHG��,�JUHZ�XS�
ZLWKRXW�D�UHIULJHUDWRU��WKHUHIRUH�HYHU\WKLQJ�ZH�FRQVXPHG�WKHQ�ZDV�IUHVK�DQG�,�
FDQ¶W�UHFDOO�HDWLQJ�IUR]HQ�PHDW�RU�ILVK������WKH�FRQGLPHQWV�ZHUH�IUHVK�IURP�WKH�
JDUGHQ��QR�PDVV�SURGXFHG�ERWWOHG�GULHG�KHUEV�ZHUH�XVHG��<YHWWH���������������

�

$V�PHQWLRQHG�DERYH�E\�WKH�UHVHDUFK�SDUWLFLSDQWV��PDQ\�DVSHFWV�RI�WKH�WUDGLWLRQDO�IRRG�V\VWHP�

LQ�0DXULWLXV�KDYH�FKDQJHG��7UDGLWLRQDO�IRRGV�DUH�EHLQJ�UHSODFHG�E\�LQFUHDVLQJ�:HVWHUQ�IRRG�

QRUPV��WLPH�FRQVXPLQJ�OHQJWK\�IRRG�SUHSDUDWLRQ�LV�EHLQJ�VXEVWLWXWHG�E\�FRQYHQLHQFH�FRRNLQJ�

DQG�SHRSOH�DUH�IDU�UHPRYHG�IURP�WKH�IRRG�SURGXFWLRQ�SURFHVV��$GGLWLRQDOO\��RQH�RI�WKH�RWKHU�

DVSHFWV� RI� WKH� FKDQJLQJ� IRRG� V\VWHP� LV� WKH� FKDQJH� LQ�SXUFKDVLQJ�SDWWHUQ�REVHUYHG�RYHU� WKH�

ODVW�FRXSOH�RI�\HDUV��7KLV�ZLOO�EH�IXUWKHU�GLVFXVVHG�EHORZ���

�

����� )22'�385&+$6,1*�3$77(51�

7KH�SUHYDLOLQJ�SXUFKDVLQJ�SDWWHUQ�REVHUYHG�DPRQJVW�WKH�UHVHDUFK�SDUWLFLSDQWV�LV�WKDW�WKH�EXON�

RI� WKH�JURFHU\�VKRSSLQJ� LV�GRQH�DW� WKH�VXSHUPDUNHW��0RVW�RI� WKHP�PHQWLRQHG� WKDW� WKH� ORFDO�

WUDGLWLRQDO� UHWDLO� VWRUH��� LV� D� EDFNXS� SODQ�ZKHQ� WKH\� UXQ� RXW� RI� IRRG� FRPPRGLWLHV�� ,Q� ERWK�

VWXG\�VLWHV��PRVW�RI�WKH�UHVHDUFK�SDUWLFLSDQWV�UHSRUWHG�D�QRWDEOH�PRYH�DZD\�IURP�WUDGLWLRQDO�

�������������������������������������������������
���,Q�WKLV�SDUWLFXODU�FRQWH[W��UHWDLO�VWRUH�UHIHUV�WR�PRP�DQG�SRS�VWRUHV���



���

�

UHWDLO� VWRUH� WR� VXSHUPDUNHW� SXUFKDVLQJ�� 7KLV�PLUURUV� WKH� VXSHUPDUNHW� UHYROXWLRQ�ZKLFK� KDV�

VZHSW� WKH�FRXQWU\�RYHU� WKH� ODVW�GHFDGH��7KHUH�DUH�PL[HG�IHHOLQJV�DERXW� WKH�GLVWDQFLQJ�IURP�

WUDGLWLRQDO� ZD\V� RI� JURFHU\� VKRSSLQJ� EHFDXVH� RQ� WKH� RQH� KDQG�� ORFDO� UHWDLO� VWRUHV� ZHUH� D�

FHQWUDO�SDUW�RI�FRPPXQLW\�OLIH�LQ�WKH�SDVW�DQG�RQ�WKH�RWKHU�KDQG��VXSHUPDUNHWV�ZKLOH�WKH\�GR�

RIIHU� EHWWHU� SURGXFWV� GR� QRW� SURYLGH� WKH� VRFLDO� IHHO� DV� UHWDLO� VWRUHV� GR��&XVWRPHUV� DUH� YHU\�

VDWLVILHG�ZLWK� VXSHUPDUNHWV�GXH� WR� WKH�ZLGH� UDQJH�RI�SURGXFWV�RIIHUHG�DW� ORZHU�SULFHV��:HW�

PDUNHWV�VWLOO�GRPLQDWH�DV�WKH�PDLQ�VHOOLQJ�SRLQW�RI�IUHVK�IUXLWV�DQG�YHJHWDEOHV��

�

������� �7KH�'LVDSSHDUDQFH�RI�/RFDO�7UDGLWLRQDO�5HWDLO�6WRUHV�

%DVHG�RQ�REVHUYDWLRQ�GXULQJ�ILHOGZRUN�LQ�ERWK�VWXG\�VLWHV��LW�EHFDPH�DSSDUHQW�WKDW�PDQ\�RI�

WKH�UHWDLO�VWRUHV�KDG�FORVHG�GRZQ��,QLWLDOO\��LW�ZDV�DVVXPHG�WKDW�VRPH�RI�WKH�UHWDLO�VWRUHV�KDG�

FORVHG�WKHLU�VKXWWHUV�GXH�WR�OXQFK�RU�WHD�EUHDNV��+RZHYHU��VHHLQJ�WKDW�WKH\�UHPDLQHG�FORVHG�DW�

DOO�WLPHV�RI�WKH�GD\�PDGH�LW�YHU\�FOHDU�WKDW�WKH�VKXWWHUV�ZHUH�SHUPDQHQWO\�FORVHG�GRZQ�DV�WKH�

VWRUHV�ZHUH�QR�ORQJHU�LQ�EXVLQHVV��7KH�UHVHDUFK�SDUWLFLSDQWV�FRQILUPHG�WKH�IDFW�WKDW�PDQ\�RI�

WKH� UHWDLO� VWRUHV� LQ� WKHLU� YLFLQLW\� FORVHG�GRZQ� LQ� WKH� ODVW� ILYH� WR� WHQ� \HDUV��7R�PDQ\�RI� WKH�

SDUWLFLSDQWV�� UHWDLO� VWRUHV� FORVHG� GRZQ� EHFDXVH� WKH\�ZHUH� RXWFRPSHWHG� E\� ELJ� VXSHUPDUNHW�

FKDLQV� DQG� RWKHU� SOD\HUV� LQ� WKH� IRRG� LQGXVWU\�� $V� SHRSOH� IORFN� WR� VXSHUPDUNHWV�� WKRVH�

WUDGLWLRQDO�VWRUHV�VXIIHU�LQFUHPHQWDO�ORVV��/DXUH��D�UHVLGHQW�RI�3RUW�/RXLV�UHFDOOV���

�

,� WKLQN��DERXW�VL[�RU�VHYHQ�UHWDLO�VWRUHV�KDYH�FORVHG�GRZQ�VLQFH�ZH�PRYHG�LQ�
WKH�DUHD��RYHU����\HDUV�DJR��0RVW�RI�WKH�VWRUHV�KDYH�FORVHG�GRZQ�LQ�WKH�ODVW����
\HDUV�RU�VR��2QH�VWRUH�FORVHG�GRZQ�EHFDXVH�RI�D�ILUH�DQG�WKH�UHVW�ZHUH�IRUFHG�
RXW�RI�EXVLQHVV��/DXUH���������������

�

:KHQ� UHIHUULQJ� WR� WKH� WUDGLWLRQDO� UHWDLO� VWRUHV�� PDQ\� RI� WKH� UHVHDUFK� SDUWLFLSDQWV� SURYLGHG�

DQHFGRWHV��VWRULHV�DQG�D�ORW�RI�PHPRULHV�DWWDFKHG�WR�WKRVH�VWRUHV��'XULQJ�UHVHDUFK��LW�EHFDPH�

DSSDUHQW�WKDW�WKH�ORFDO�WUDGLWLRQDO�UHWDLO�VWRUHV�ZHUH�PRUH�WKDQ�PHUH�IRRG�VHOOLQJ�SRLQWV��7KH\�

ZHUH�WKH�OLIH�RI�WKH�FRPPXQLW\�DQG�WKH�PHHWLQJ�SODFH�IRU�PDQ\�SHRSOH��,W�ZDV�D�IRFDO�SRLQW�RI�

WKH� FRPPXQLW\� OLIH�� 7KH� ORFDO� VWRUH� ZDV� D� SODFH� RI� FRQYLYLDOLW\� DQG� GLVFXVVLRQ�� LQ� RWKHU�

ZRUGV��D�SODFH�RI�SURPLQHQFH�LQ�WKH�FRPPXQLW\�OLIH���

�

,I�,�UHPHPEHU�FRUUHFWO\��ZKHQ�,�ZDV�JURZLQJ�XS��WKHUH�ZHUH�DERXW�WZR�VWRUHV�
RQ�HYHU\�VWUHHW�DQG�WKH\�ZHUH�WKH�KHDUW�RI�WKH�FRPPXQLW\��7KH�VWRUH�ZDV�WKH�
SODFH�ZKHUH�DOO�WKH�PHQ�LQ�WKH�DUHD�XVHG�WR�KDQJ�RXW�WR�HQMR\�D�GULQN�DQG�WDON�



���

�

DERXW�SROLWLFV��ZRUOG�HYHQWV�RU�WKH�ODWHVW�QHZV�LQ�WRZQ��:LWK�WKH�FORVLQJ�GRZQ�
RI�UHWDLO�VWRUHV��WKH�FRPPXQLW\�KDV�ORVW�WKH�VHQVH�RI�FRQQHFWHGQHVV�EHFDXVH�QR�
RQH�KDQJV�DURXQG�WKH�VXSHUPDUNHW�� ,Q�D�ZD\�� WR�VRPH�H[WHQW��WKLV�KDV�DOWHUHG�
WKH�VRFLDO�OLIH�WKDW�H[LVWHG�SUHYLRXVO\��'DQL����������������

�

0DQ\�RI�WKRVH�UHWDLO�VWRUHV�DUH�VPDOO�IDPLO\�EXVLQHVVHV�SDVVHG�RQ�IURP�RQH�JHQHUDWLRQ�WR�WKH�

QH[W�� 8S� XQWLO� WKH� PLG�����V�� UHWDLO� VWRUHV� UHPDLQHG� WKH� RQO\� VHOOLQJ� SRLQW� RI� IRRG�

FRPPRGLWLHV�� H[FHSW� IRU� IUHVK� SURGXFH�� +RZHYHU�� WKH� ODQGVFDSH� RI� WKH� IRRG� PDUNHW� KDV�

VLJQLILFDQWO\�FKDQJHG�FDXVLQJ�VXSHUPDUNHWV�WR�EH�IDYRXUHG�RYHU�WUDGLWLRQDO�UHWDLO�VWRUHV���

�

'XH� WR� IRRG� UDWLRQV� DERXW� ��� \HDUV� DJR�� HYHU\� KRXVHKROG�ZHUH� UHJLVWHUHG� DW�
VSHFLILF�µOD�ERXWLN�6LQRL¶�ZKHUH�SHRSOH�ZRXOG�FROOHFW�WKHLU�PRQWKO\�EDVLF�IRRG�
FRPPRGLWLHV��(YHU\� IDPLO\�ZDV� DOORFDWHG�D� FHUWDLQ� DPRXQW�RI� ULFH�� RLO�� IORXU�
HWF���� 1RZ�� PRVW� RI� WKHP� DUH� RXW� RI� EXVLQHVV�� 6XGGHQO\�� ZH� DOO� EHFDPH�
VXSHUPDUNHW�VKRSSHUV��6DP����������������

�

7KH�ULVH�RI�VXSHUPDUNHWV�LQ�0DXULWLXV�KDV�FDXVHG�UHWDLO�VWRUHV�WR�ORVH�WKHLU�FOLHQWHOH�DQG�WKXV�

IRUFH� WKHP� RXW� RI� EXVLQHVV�� 6RPH� ORFDO� VWRUHV� KDYH�PDQDJHG� WR� UHPDLQ� LQ� EXVLQHVV�� PRVW�

OLNHO\�EHFDXVH�WKH\�RIIHU�D�FUHGLW�IDFLOLW\�WR�WKHLU�FXVWRPHUV��6KRSNHHSHUV�KDYH�HVWDEOLVKHG�D�

UHODWLRQVKLS� RI� WUXVW�ZLWK� WKH� FXVWRPHUV�� DQG� DV� D� UHVXOW� FDQ� RIIHU� FUHGLW� IDFLOLWLHV�ZKHUHE\�

FRPPRGLWLHV� SXUFKDVHG� GXULQJ� WKH�PRQWK� FDQ� EH� SDLG� RII� RQ� SD\� GD\� RU� DW� WKH� HQG� RI� WKH�

PRQWK��7KLV�KHOSV�PHPEHUV�RI�ORZHU�LQFRPH�JURXSV�EHFDXVH�LW�PDNHV�IRRG�DFFHVVLEOH�WR�WKHP�

LQ�WLPHV�RI�ILQDQFLDO�KDUGVKLSV���

�

6RPH�UHWDLO� VWRUHV� UHPDLQ� LQ�EXVLQHVV�EHFDXVH� WKH\�PDQDJH� WR�PDNH�VRPH�SURILW�PDLQO\�RQ�

WKH�VDOH�RI�EUHDG����QHZVSDSHUV�DQG� WKH�RFFDVLRQDO� IRRG�DQG�KRXVHKROG� LWHPV��3HRSOH�PDNH�

WKHLU� XQSODQQHG� DQG� XQH[SHFWHG� SXUFKDVHV� DW� UHWDLO� VWRUHV�� )RU� H[DPSOH�� LI� EHWZHHQ�

VXSHUPDUNHW�VKRSSLQJ�WULSV��WKH\�UXQ�RXW�RI�D�FHUWDLQ�LWHP��WKHQ�WKH\�XVH�WKH�UHWDLO�VWRUH�DV�D�

EDFNXS�SODQ���

�

�������������������������������������������������
���0RVW�RI�WKH�UHVHDUFK�SDUWLFLSDQWV�SXUFKDVH�EUHDG�RQ�D�GDLO\�EDVLV��7KH�EUHDG�SXUFKDVHG�LV�D�EXQ�
PDGH�RI�ZKLWH� IORXU�� ,Q� WKH� FRPPRQ� ODQJXDJH�� LW� LV�NQRZQ�DV� µSDLQ�PDLVRQ¶��%UHDG� LV�EDNHG�DW�
ORFDO�EDNHULHV�HYHU\GD\�DQG�GHOLYHUHG�WR�UHWDLO�VWRUHV�E\�WKH�EDNLQJ�FRPSDQLHV��7KHUHIRUH��HDUO\�LQ�
WKH� PRUQLQJ�� SHRSOH� JR� WR� WKH� FORVHVW� UHWDLO� VWRUHV� WR� EX\� WKHLU� GDLO\� EUHDG�� 7KLV� LV� FRPPRQ�
SUDFWLFH�DPRQJVW�WKH�0DXULWLDQ�SRSXODWLRQ���7KH�ZHLJKW�DQG�SULFH�RI�µSDLQ�PDLVRQ¶�LV�IL[HG�E\�WKH�
0LQLVWU\�RI�7UDGH��&RPPHUFH�DQG�&RQVXPHU�3URWHFWLRQ��7KH�ZHLJKW�LV�IL[HG�DW�����J�DQG�WKH�SULFH�
DV�RI�-XQH������LV�5V�������DSSUR[LPDWHO\�����������



���

�

6D\�,¶P�SUHSDULQJ�IRRG�DQG�,�UHDOLVH�WKDW�,¶YH�UXQ�RXW�RI�VDOW��VR�WKHQ�,�UXVK�WR�
WKH�ORFDO�VWRUH�DQG�EX\�D�SDFNHW�RI�VDOW��,�FDQ¶W�ZDLW�XQWLO�P\�QH[W�VXSHUPDUNHW�
LQ�0DKHERXUJ���WULS�WR�EX\�VDOW��,�RQO\�JR�WR�WKH�UHWDLO�VWRUH�ZKHQ�,�UHDOO\�KDYH�
WR��$OVR�� \RX�NQRZ��VRPHWLPHV��D� IDPLO\�PHPEHU�FRPHV� WR�YLVLW� DQG� ,�GRQ¶W�
KDYH�DQ\�VRIW�GULQNV�DW�KRPH��VR�WKHQ�,�VHQG�RQH�RI�P\�QHLJKERXU¶V�NLGV�WR�WKH�
VKRS�WR�EX\�D�ERWWOH�RI�FRRO�GULQN��0UV�9HHQD�����������������

�

5HWDLO� VWRUHV� VWLOO� KDYH� D� SODFH� LQ� WKH� 0DXULWLDQ� VRFLHW\� EXW� WKH\� KDYH� ORVW� WKH� SODFH� RI�

SURPLQHQFH� LQ� WKH� IRRG� UHWDLO� VHFWRU��7KH\� DUH� VWLOO� SUHVHQW� EXW� WKH\� DUH� LQFUHDVLQJO\� EHLQJ�

UHSODFHG� E\� VXSHUPDUNHWV�� 7KLV� QRWHG� VKLIW� IURP� UHWDLO� VWRUH� WR� VXSHUPDUNHW� IRRG� SXUFKDVH�

UHIOHFWV�EURDGHU�FKDQJHV�LQ�0DXULWLDQ�OLIHVW\OH���

�

������� 7KH�5LVH�RI�6XSHUPDUNHWV�LQ�WKH�0DXULWLDQ�)RRG�(FRQRP\�

$V�VWDWHG�DERYH��WKH�GHFOLQH�RI�IRRG�SXUFKDVH�IURP�ORFDO�WUDGLWLRQDO�VWRUHV�KDV�RFFXUUHG�DV�D�

UHVXOW�RI�LQFUHDVLQJ�VXSHUPDUNHW�SXUFKDVH��7KH�QHZ�IRRG�V\VWHP�KDV�EHHQ�GLVSODFLQJ�VRPH�RI�

WKH� IRRG� GLVWULEXWLRQ� SUDFWLFHV� HVWDEOLVKHG� RYHU� D� ORQJ� SHULRG� RI� WLPH�� 6XSHUPDUNHWV� DUH�

NQRZQ� DV� WKH� ³PDUNHUV� RI� D�PRGHUQ� HFRQRP\� �$EUDKDPV�� ����������´� 7KH\� RIIHU� D� ODUJH�

YDULHW\� RI� SURGXFWV�� DOO� KRXVHG� XQGHU� RQH� URRI�� +DZNHV� ������� DUJXH� WKDW� VXSHUPDUNHWV�

IXUWKHU� QXWULWLRQ� WUDQVLWLRQ� E\� ILUVWO\� LQWURGXFLQJ� QHZ� IRRG� LWHPV� RQ� WKH� VKHOYHV�� 7KURXJK�

DJJUHVVLYH�PDUNHWLQJ�PHDVXUHV�DQG�FRPSHWLWLYH�SULFHV��FXVWRPHUV�DUH�GUDZQ�WR�VXSHUPDUNHWV��

7KH\�DUH�VHW�XS�LQ�VXFK�D�ZD\�VR�DV�WR�LQFUHDVH�WKH�QXPEHU�RI�YLVLWV�DQG�WKH�DPRXQW�VSHQW�SHU�

YLVLW�SHU�FXVWRPHU��+DZNHV���������'XH�WR�WKHLU�ODUJH�HFRQRPLHV�RI�VFDOH��LQ�KRXVH�EUDQGLQJ�

DQG�KLJK�HIILFLHQF\��WKH\�RIIHU�KLJKO\�FRPSHWLWLYH�SULFHV���

�

0DXULWLXV� KDV� H[SHULHQFHG� D�ZDYH� RI� VXSHUPDUNHW� H[SDQVLRQ� RYHU� WKH� ODVW� ��� \HDUV�� ,Q� WKH�

HDUO\�����V��IHZ�ODUJH�VXSHUPDUNHWV�ZHUH�SUHVHQW�RQ�WKH�LVODQG��KRZHYHU�LQ�WKH�PLG�����V��D�

UDSLG�JURZWK�ZDV� UHFRUGHG� LQ� WKH� VXSHUPDUNHW� VHFWRU��$V�D� UHVXOW�� DQ� LQFUHDVLQJ�QXPEHU�RI�

LQWHUQDWLRQDO� EUDQGV� KDYH� HVWDEOLVKHG� WKHLU� SUHVHQFH� RQ� WKH� ORFDO� IRRG� PDUNHW�� 7KH\� DUH�

&DUUHIRXU��3LFN�Q�3D\��6KRSULWH��6SDU��DPRQJVW�RWKHUV��7KHUH�KDV�EHHQ�D�VLJQLILFDQW�LQFUHDVH�

LQ� WKH�QXPEHU�RI�ORFDOO\�RZQHG�VXSHUPDUNHWV��:LQQHU¶V�LV�D� ORFDO�VXSHUPDUNHW�FKDLQ�ZKLFK�

JUHZ�VLJQLILFDQWO\�IURP�������7KH�ILJXUH�EHORZ�VKRZV�WKH�VXSHUPDUNHW�SRLQWV�RQ�WKH�LVODQG���

�

�������������������������������������������������
���0DKHERXUJ�LV�WKH�FORVHVW�HFRQRPLF�KXE�WR�%DPERXV�9LULHX[���



���

�

�
)LJXUH������:LQQHU¶V�UHWDLO�SRLQWV�

�

7KH�EOXH�GRW�LQ�)LJXUH�����UHSUHVHQWV�WKH�ILUVW�:LQQHU¶V�VXSHUPDUNHW�HVWDEOLVKHG�LQ�0DXULWLXV�

DQG�VLQFH����EUDQFKHV�KDYH�EHHQ�QRWHG�DFURVV�WKH�LVODQG�VLQFH�������(YHQ�WKRXJK��WKH�ILJXUH�

DERYH� LV� OLPLWHG� EHFDXVH� LW� RQO\� SURYLGHV� WKH� JURZWK� RI� RQH� ORFDO� VXSHUPDUNHW� FKDLQ�� LW�

HQFDSVXODWHV� WKH� HVVHQFH� RI� WKH� JURZWK� QRWHG� DFURVV� WKH� LVODQG�� 7KH� QHZ� IRRG� V\VWHP� LV�

GLVSODFLQJ�WUDGLWLRQDO�IRRG�VHOOLQJ�SRLQWV���

�

7KH� ULVH�RI� VXSHUPDUNHWV� LQ� WKH� ORFDO� IRRG�HFRQRP\�PD\� FDXVH�SRWHQWLDO� FRQVHTXHQFHV� WKH�

KHDOWK� RI� FRQVXPHUV��+DZNHV� ������� VWDWH� WKDW� VXSHUPDUNHWV� VSHFLDOLVH� LQ� SURFHVVHG� IRRGV�

EHFDXVH� WKH\� RIIHU� WKH� ODUJHVW� SURILW� PDUJLQV�� ,W� LV� DOVR� DQ� LVVXH� RI� FRQFHUQ� EHFDXVH� WKH\�



���

�

SURPRWH�FXVWRPHUV� WR�EX\�PRUH� WKDQ� LQLWLDOO\� LQWHQGHG�DQG� IRRGV�RQ�SURPRWLRQ�DUH�XVXDOO\�

KLJK�IDW��KLJK�VXJDU�IRRGV���

�

6XSHUPDUNHWV� DUH� IDU� PRUH� SURPLQHQW� LQ� WKH� IRRG� ODQGVFDSH� LQ� 3RUW� /RXLV� WKDQ� LW� LV� LQ�

%DPERXV�9LULHX[��,Q�IDFW��%DPERXV�9LULXH[�RQO\�KDV�RQH�VXSHUHWWH�DQG�WKH�LQKDELWDQWV�KDYH�

WR�WUDYHO�HLWKHU�WR�0DKHERXUJ�RU�)ODFT�WR�DFFHVV�VXSHUPDUNHW�IRRGV��VHH�)LJXUH�����LQ�6HFWLRQ�

�������7UDQTXHEDU��LV�LQ�WKH�YLFLQLW\�RI�WKH�&%'�LQ�3RUW�/RXLV�DQG�WKHUHIRUH�KDV�H[SHULHQFHG�D�

ODUJHU�GLIIXVLRQ�RI�VXSHUPDUNHWV��$V�VXFK��D�ODUJHU�VKDUH�RI�UHVHDUFK�SDUWLFLSDQWV�LQ�3RUW�/RXLV�

UHSRUWHG� WR�SXUFKDVLQJ� IRRG�FRPPRGLWLHV� IURP�VXSHUPDUNHWV� WKDQ� LQ�%DPERXV�9LULHX[��$OO�

QLQH� RI� WKH� UHVHDUFK� SDUWLFLSDQWV� IURP�7UDQTXHEDU� VWDWHG� WKDW� WKH\� UHJXODUO\� SXUFKDVH� IRRG�

IURP�VXSHUPDUNHWV��7KUHH�RI�WKH�UHVHDUFK�SDUWLFLSDQWV�VWDWHG�WKDW�IRRG�SXUFKDVH�RFFXUV�RQ�WKH�

URXWH�WR�DQG�IURP�ZRUN�ZKLOH�WKH�UHVW�RI�WKH�VDPSOH�JURXS�LQ�3RUW�/RXLV�PDNH�VSHFLDO�WULSV�WR�

VXSHUPDUNHWV��VRPH�DUH�ZLWKLQ�ZDONLQJ�GLVWDQFH� LQ�DQG�DURXQG�WKH�VWXG\�VLWH�ZKLOH�PRVW�RI�

WKHP� DUH� ORFDWHG� LQ� WKH� &%'�ZKLFK� LV� VWLOO� ZLWKLQ�ZDONLQJ� GLVWDQFH�� ,Q� %DPERXV�9LULHX[��

HLJKW�RI� WKH� UHVHDUFK�SDUWLFLSDQWV�PHQWLRQHG�FRQGXFWLQJ� VXSHUPDUNHW�SXUFKDVH�RQ�D� UHJXODU�

EDVLV��7KLV�LQYROYHG�SODQQHG�WULSV�WR�DQRWKHU�DUHD�DQG�DV�PRVW�RI�WKH�UHVHDUFK�SDUWLFLSDQWV�XVH�

SXEOLF�WUDQVSRUWDWLRQ��WKH\�FDQ�RQO\�EX\�D�OLPLWHG�DPRXQW�RI�JRRGV��7KHUHIRUH��WKH\�DUH�OHVV�

OLNHO\�WR�EX\�VXSHUIOXRXV�LWHPV�DQG�SXUFKDVH�PRVWO\�WKH�HVVHQWLDOV���

�

������� :HW�0DUNHWV�

7KH� OLWHUDWXUH� VWDWHV� WKDW� LQ� PDQ\� GHYHORSLQJ� FRXQWULHV� XQGHUJRLQJ� QXWULWLRQ� WUDQVLWLRQ�

SDUDOOHOHG�E\�FKDQJLQJ�IRRG�V\VWHPV�� WUDGLWLRQDO�PDUNHWV�DUH� IDYRXUHG�RYHU�VXSHUPDUNHWV� LQ�

WKH� IUHVK� SURGXFH� WUDGH� VHFWRU� �$UGD�� �������7KH� ODWWHU� DUJXHV� WKDW� WKHUH� LV� D� SHUFHSWLRQ� RI�

IUHVKQHVV�DWWDFKHG�WR�WUDGLWLRQDO�PDUNHWV�ZKLFK�IDYRXUV�WKHP�RYHU�VXSHUPDUNHW�UHWDLO�RI�IUHVK�

IUXLWV�DQG�YHJHWDEOHV��$UGD����������

�

:HW� PDUNHWV��� KDYH� UHWDLQHG� WKHLU� SODFH� RI� SURPLQHQFH� LQ� WKH� VDOH� RI� IUHVK� IUXLWV� DQG�

YHJHWDEOHV�LQ�0DXULWLXV��7KH\�KDYH�VXUYLYHG�WKH�YDULRXV�FKDQJHV�LQ�WKH�IRRG�V\VWHP�DQG�WKH\�

�������������������������������������������������
���7KH�ZD\�ZHW�PDUNHWV�IXQFWLRQ�LQ�0DXULWLXV�LV�WKDW�YHQGRUV�SXUFKDVH�D�OLFHQVH�IURP�WKH�PXQLFLSDOLW\�RU�
GLVWULFW� FRXQFLO� DQG� HDFK� YHQGRU� LV� DVVLJQHG� D� SDUWLFXODU� VSRW� DW� WKH�PDUNHW��:HW�PDUNHWV� DUH� KHOG� RQ� D�
SDUWLFXODU�GD\�V��GXULQJ�WKH�ZHHN�LQ�D�VSHFLILF�DUHD��'HSHQGLQJ�RQ�WKH�JHRJUDSK\��VRPH�ZHW�PDUNHWV�VHUYH�
D� ODUJH� DUHD� ZKLOH� RWKHUV� VHUYH� VPDOOHU� FRPPXQLWLHV�� 6RPH� ZHW� PDUNHWV� KDYH� EHHQ� IRUPDOLVHG�� )RU�
H[DPSOH��VRPH�RI�WKHP�DUH�QRZ�KRXVHG�LQ�DQ�RSHQ�EXLOGLQJ��ZDUHKRXVH�OLNH��VR�WKDW�YHQGRUV�DUH�SURWHFWHG�
IURP� WKH�ZHDWKHU��:KHQ�PDUNHWV� DUH� IRUPDOLVHG�� YHQGRUV� DUH�SURYLGHG�ZLWK� D� VSDFH�ZLWK� UXQQLQJ�ZDWHU�



���

�

VWLOO�GRPLQDWH�WKH�IUXLWV�DQG�YHJHWDEOHV�PDUNHW�LQ�0DXULWLXV��7KH\�KDYH�UHWDLQHG�WKHLU�FOLHQWHOH�

DQG� WKH\� VHUYH� ERWK� XUEDQ� DQG� UXUDO� DUHDV�� :HW� PDUNHWV� DUH� LPSRUWDQW� IHDWXUHV� RI� WKH�

0DXULWLDQ�IRRG�HFRQRP\�EHFDXVH�WKH\�DUH�WKH�PDLQ�WUDGLQJ�FHQWUHV�RI� IUHVK�SURGXFH��$OO�RI�

WKH�UHVHDUFK�SDUWLFLSDQWV��H[FHSW� IRU�RQH��KDYH�PHQWLRQHG�JRLQJ� WR�ZHW�PDUNHWV� WR�SXUFKDVH�

IUXLWV� DQG� YHJHWDEOHV� RQ� D� UHJXODU� EDVLV�� 3RUW� /RXLV� KRXVHV� RQH� RI� WKH� ELJJHVW� DQG� PRVW�

SRSXODU� ZHW� PDUNHWV� LQ� WKH� FRXQWU\� DQG� LW� RSHUDWHV� HYHU\� GD\�� $V� D� UHVXOW�� VRPH� RI� WKH�

UHVHDUFK�SDUWLFLSDQWV�IUHTXHQW�WKH�ZHW�PDUNHW�RQ�WKHLU�ZD\�EDFN�IURP�ZRUN�ZKLOH�RWKHUV�PDNH�

SODQQHG�WULSV�WR�SXUFKDVH�WKHLU�IUXLWV�DQG�YHJHWDEOHV���

�

(YHU\�0RQGD\��,�WDNH�D�EXV�WR�0DKHERXUJ��<RX�NQRZ��,�GRQ¶W�KDYH�WR�SD\�P\�
EXV�IDUH�VR� ,�GRQ¶W�PLQG� WDNLQJ� WKH�EXV����2QFH� WKHUH�� ,�JR� WR� WKH�ZHW�PDUNHW�
DQG�,�DOZD\V�EX\�IURP�WKH�VDPH�YHQGRUV��WKHUHIRUH��,�NQRZ�H[DFWO\�ZKDW�VWDOO�
WR�JR�WR��,�SDFN�DOO�P\�YHJHWDEOHV�LQ�P\�UDIILD�EDJ�DQG�WKHQ�,�WDNH�D�EXV�EDFN�
KRPH� LI� ,� GRQ¶W� KDYH� DQ\� RWKHU� EXVLQHVV� WR� DWWHQG� WR� LQ�0DKHERXUJ� �8QFOH�
*DE\����������������

�

0DQ\�RI�WKH�UHVLGHQWV�RI�%DPERXV�9LULHX[�WUDYHO�WR�0DKHERXUJ�RQ�D�0RQGD\�ZKLFK�LV�WKH�VHW�

GD\� IRU� WKH� ZHW� PDUNHW� LQ� RUGHU� WR� SXUFKDVH� WKHLU� IUXLWV� DQG� YHJHWDEOHV�� )RU� PDQ\� RI� WKH�

UHVHDUFK� SDUWLFLSDQWV� LQ� %DPERXV� 9LULHX[�� WKH� WULS� WR� WKH� ZHW� PDUNHW� LQ�0DKHERXUJ� LV� DQ�

RXWLQJ� DQG� FRQVWLWXWHV� D� SOHDVXUDEOH� DFWLYLW\� HYHQ� LI� WKDW� HQWDLOHV� WUDYHOOLQJ� IRU� DERXW� ���

PLQXWHV�RQ�D�EXV�RU�WD[L��7KH�PXQGDQH�DFWLYLW\�RI�JURFHU\�VKRSSLQJ�ZDV�KLJKO\�YDOXHG�DQG�

IRU�PDQ\�KRXVHZLYHV� UHJDUGHG� DV� DQ�RSSRUWXQLW\� WR�EH�RXW�RI� WKH�KRPH��7KLV� UHYHDOV� D� ORW�

DERXW� WKH�FRPSOH[LWLHV�RI�IRRG�DQG�WKH�ZD\�LW� LQWHUVHFWV� OLIH��7KHUH�LV�PRUH�WR�IRRG�WKDQ�LWV�

FRQVXPSWLRQ�DV�LW�LV�D�FRPSOH[�PDWWHU��7R�VRPH�RI�WKH�UHVHDUFK�SDUWLFLSDQWV��IRRG�VKRSSLQJ�

SURYLGHV�DQ�HVFDSH�IURP�WKHLU�GDLO\�URXWLQH�DQG�LW�HFKRHV�WKH�VRFLDO�IDFHW�RI�IRRG���

�

����� &21&/86,21��

7KLV�FKDSWHU�KDV�SURYLGHG�DQ�LQVLJKW�LQWR�WKH�OLYHV�RI�SDUWLFLSDQWV�DQG�WKHLU�GDLO\�UHDOLWLHV�ZLWK�

UHVSHFW�WR�WKH�FKDQJLQJ�IRRG�V\VWHP��7KH�QXWULWLRQ�WUDQVLWLRQ�LQ�0DXULWLXV�KDV�FDXVHG�YDULRXV�

DVSHFWV� RI� WKH� WUDGLWLRQDO� IRRG� V\VWHP� WR� FKDQJH�� 6RPH� WUDGLWLRQDO� IRRGV� KDYH� GLVDSSHDUHG�

IURP�WKH�PDUNHW�DV�WKH\�DUH�EHLQJ�UHSODFHG�E\�QHZ�IRRG�LWHPV��6RPH�RI�WKRVH�FKDQJHV�LQ�WKH�

��������������������������������������������������������������������������������������������������������������������������������������������������������
ZKLFK�LV�PDGH�DW�WKHLU�GLVSRVDO�IRU�ZDVKLQJ�WKHLU�SURGXFH��0DQ\�RI�WKH�PDUNHWV�LQ�0DXULWLXV�KDYH�QRW�EHHQ�
IRUPDOLVHG�DV�RI�\HW��
��� 7KH� ���� ���� 6HQLRU� FLWL]HQV� ���� \HDUV� DQG� DERYH�� DUH� HQWLWOHG� WR� WUDYHO� IUHHO\� RQ� SXEOLF� WUDQVSRUW�
�1DWLRQDO�+XPDQ�5LJKWV�&RPPLVVLRQ����



���

�

HDWLQJ�SDWWHUQV�DUH�RFFXUULQJ�LQFUHPHQWDOO\�ZKLOH�VRPH�RI�WKHP�KDYH�EHHQ�GUDVWLF��1RW�RQO\�

KDV�WKH�ZD\�SHRSOH�HDW�FKDQJH�EXW�DOVR�LQ� WKH�YROXPHV�RI�IRRG�FRQVXPHG�DQG�WKLV� LV�SDUWO\�

DWWULEXWHG�WR�WKH�ULVH�LQ�WKH�OLYLQJ�VWDQGDUGV�LQ�WKH�FRXQWU\��0HDW�ZKLFK�ZDV�RQFH�FRQVLGHUHG�

WR�EH�D�OX[XU\�IRRG�LWHP�LV�QRZ�ZLGHO\�FRQVXPHG��,Q�DGGLWLRQ��SHRSOH�KDYH�PRYHG�DZD\�IURP�

JURZLQJ�WKH�PDMRULW\�RI�WKHLU�IRRG�WR�SXUFKDVLQJ�PRVW�RI�WKH�IRRG�FRQVXPHG��7KH�0DXULWLDQ�

HFRQRP\�ZDV� RQFH� EDVHG� RQ� DJULFXOWXUH� DQG� \HW� YHU\� IHZ� UHVHDUFK� SDUWLFLSDQWV�PHQWLRQHG�

HQJDJLQJ�LQ�DJULFXOWXUDO�DFWLYLWLHV�IRU�GRPHVWLF�XVH��7KHUH�KDV�EHHQ�D�PRYH�DZD\�IURP�IRRG�

SURGXFWLRQ�WR�IRRG�SXUFKDVLQJ��)XUWKHUPRUH��RQH�RI�WKH�IXQGDPHQWDO�FKDQJHV�LQ�WKH�0DXULWLDQ�

IRRG�V\VWHP�LV�WKH�GLVDSSHDUDQFH�RI�WUDGLWLRQDO�UHWDLO�VWRUHV�DQG�WKH�ULVH�RI�VXSHUPDUNHWV��µ/D�

ERXWLN�VLQRLV¶�DV�WKH\�ZHUH�UHIHUUHG�WR�ZHUH�DW�WKH�KHDUW�RI�FRPPXQLW\�OLIH�EXW�WKH\�KDYH�EHHQ�

GLVSODFHG�E\�ODUJH�ORFDO�DQG�LQWHUQDWLRQDO�VXSHUPDUNHW�FKDLQV���

�

7KH� FRPSDULVRQ� EHWZHHQ� WKH� WZR� VWXG\� VLWHV� KDV� UHYHDOHG� WKDW� WKH� UHVHDUFK� SDUWLFLSDQWV� LQ�

7UDQTXHEDU�� 3RUW� /RXLV� DUH� DW� D� PRUH� DGYDQFHG� VWDJH� RI� WKH� QXWULWLRQ� WUDQVLWLRQ� WKDQ� WKH�

%DPERXV�9LULHX[�VDPSOH�JURXS��LUUHVSHFWLYH�RI�WKH�VRFLDO�VWUDWD��,Q�%DPERXV�9LULHX[��PRUH�

RI� WKH� WUDGLWLRQDO� YDOXHV� KDYH� EHHQ� UHWDLQHG� LQ� WKH� IRRG� FXOWXUH� ZKLOH� LQ� 3RUW� /RXLV�� WKH�

UHVHDUFK� SDUWLFLSDQWV� DGPLWWHG� WR� FRQVXPLQJ� LQFUHDVLQJO\� PRUH� :HVWHUQ�EDVHG� IRRGV��

5HVHDUFK� SDUWLFLSDQWV� IURP� ERWK� VWXG\� VLWHV� KDYH� H[SUHVVHG� WKHLU� GHVSRQGHQF\� DERXW� WKH�

GLVWDQFLQJ�IURP�WKH�WUDGLWLRQDO�IRRG�SDWWHUQ�DV�WKH\�DUH�UHPLQLVFHQW�RI�WKH�SDVW��+RZHYHU�WKHUH�

DUH�PL[HG�HPRWLRQV�DERXW�WKH�SUHYDLOLQJ�IRRG�V\VWHP�DV�WKHUH�DUH�FHUWDLQ�DVSHFWV�RI�WKH�QHZ�

IRRG�V\VWHP�WKDW�DUH�DSSUHFLDWHG�DQG�VRPH�RI�LW� ORDWKHG��1DYLJDWLQJ�WKH�OLYHG�H[SHULHQFH�RI�

WKH� FKDQJLQJ� IRRG� V\VWHP� ZLWK� WKH� UHVHDUFK� SDUWLFLSDQWV� KDV� UHYHDOHG� D� ORW� DERXW� WKH�

WUDGLWLRQDO�0DXULWLDQ�IRRG�FXOWXUH�DQG�WKH�SUHYDLOLQJ�RQH��7KHUH�DUH�PDQ\�FKDQJHV�WKDW�KDYH�

EHHQ�EURXJKW�DERXW�WR�WKH�IRRG�V\VWHP�RYHU�WKH�\HDUV���

� �



���

�
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7KH�GLHWDU\�WUDQVLWLRQ�LV�D�PXOWL�IDFHWHG�SURFHVV�FKDUDFWHULVHG�SULPDULO\�E\�WKH�VXEVWLWXWLRQ�RI�

WUDGLWLRQDO� GLHWV� ZLWK�:HVWHUQ�EDVHG� GLHWV�� 7KH� QXWULWLRQ� WUDQVLWLRQ� QRW� RQO\� LQIOXHQFHV� WKH�

FRPSRVLWLRQ�RI�WKH�GLHW�EXW�DOVR�DIIHFWV�WKH�ZD\�IRRG�LV�FXOWLYDWHG��SURFHVVHG��GLVWULEXWHG�DQG�

FRQVXPHG��$OO�VRFLHWLHV�KDYH�EHHQ�JRLQJ�WKURXJK�VRPH�IRUP�RI�WUDQVLWLRQ�WR�D�FHUWDLQ�H[WHQW�

WKURXJK�KLVWRU\�ZKLFK�LV�LQIOXHQFHG�E\�VRFLDO�DQG�HFRQRPLFDO�IDFWRUV�DV�ZHOO�DV�WHFKQRORJLFDO�

DGYDQFHPHQW�� 8XVLWDOR� et al.� ������� VWDWH� WKDW� WKH� VSUHDG� RI� WKH� :HVWHUQ� GLHW� DFURVV� WKH�

GHYHORSLQJ�ZRUOG�RFFXUUHG�DV�D�UHVXOW�RI�WKH�JOREDOLVDWLRQ�RI�WKH�:HVWHUQ�ZRUOG�ZKLFK�QRZ�

UHSUHVHQWV�PRUH� WKDQ�D�JHRJUDSKLF�SODFH�� ,QVWHDG�� LW� UHSUHVHQWV�DQ�DVSLUDWLRQDO� OLIHVW\OH��7KH�

OLWHUDWXUH�LQGLFDWHV�WKDW�WKH�QXWULWLRQ�WUDQVLWLRQ�KDV�UHVXOWHG�IURP�WKH�SURFHVV�RI�JOREDOLVDWLRQ�

ZKLFK�KDV�VLJQLILFDQWO\�VKDSHG�WKH�HFRQRPLHV�DV�ZHOO�DV�VRFLHWLHV��7KH�ULVH�RI�JOREDOLVDWLRQ�

KDV� UHVXOWHG� LQ� WKH� SUROLIHUDWLRQ� RI� WUDGH� OLEHUDOLVDWLRQ�ZKLFK� KDV� EHHQ� D� VLJQLILFDQW� FDXVDO�

IDFWRU�LQ�IXUWKHULQJ�WKH�SURFHVV�RI�QXWULWLRQ�WUDQVLWLRQ���

�

7KH� SXUSRVH� RI� WKLV� GLVVHUWDWLRQ� LV� WR� XQGHUVWDQG� WKH� OLYHG� H[SHULHQFH� RI� D� FKDQJLQJ� IRRG�

V\VWHP�LQ�0DXULWLXV��0RVW�RI�WKH�UHVHDUFK�VWXGLHV�KDYH�IRFXVHG�RQ�SURGXFLQJ�LQIRUPDWLRQ�RQ�

D� QDWLRQDO� VFDOH� ZKLFK� KDV� SURYHG� WR� EH� FUXFLDO� WR� XQGHUVWDQG� WKH� VSUHDG� RI� WKH� QXWULWLRQ�

WUDQVLWLRQ� DFURVV� ERUGHUV�� +RZHYHU�� VXFK� VWXGLHV� KDYH� IDLOHG� WR� FDSWXUH� WKH� HVVHQFH� RI� WKH�

GLHWDU\� WUDQVLWLRQ� DW� WKH� ORFDOLVHG� OHYHO�ZLWKLQ� D� FRXQWU\��'LIIHUHQW� FRXQWULHV� DUH� DW� YDU\LQJ�

OHYHOV� DORQJ� WKH� VSHFWUXP� RI� WUDQVLWLRQ� EHFDXVH� LW� RFFXUV� DV� D� UHVXOW� RI� ODUJHO\� HFRQRPLF�

SUDFWLFHV�EXW�DOVR�GXH�WR�VRFLDO�DQG�FXOWXUDO�QRUPV��7KLV�LGHD�ZDV�H[WUDSRODWHG�WR�XQGHUVWDQG�

WKH� YDU\LQJ� OHYHOV� RI� QXWULWLRQ� WUDQVLWLRQ� ZLWKLQ� D� FRXQWU\�� WKXV� DFNQRZOHGJLQJ� WKH� ORFDO�

FXOWXUDO� DQG� VRFLDO� IRUFHV�� $V� VXFK�� WKLV� GLVVHUWDWLRQ� HPHUJHG� IURP� D� JDS� LGHQWLILHG� LQ� WKH�

OLWHUDWXUH� ZKHUHE\� PRVW� GHFLVLRQV� UHJDUGLQJ� HFRQRPLF� PHDVXUHV� WR� EH� LPSOHPHQWHG� WR�

JXDUDQWHH� FRPSHWLWLYH�PDUNHWV� RQ� WKH� JOREDO� VFHQH� DUH�PDGH� DW� LQWHUQDWLRQDO�� UHJLRQDO� DQG�

QDWLRQDO�OHYHOV��IDU�UHPRYHG�IURP�FRQVXPHUV��7KH�FRQVHTXHQFHV�RI�VXFK�HFRQRPLF�PHDVXUHV�

WULFNOH�GRZQ�WR�FRQVXPHUV�DQG�WKHUHIRUH�LW� LV�FRQVLGHUHG�DV�HVVHQWLDO�WR�XQGHUVWDQG�WKH�OLYHG�

H[SHULHQFH�RI�WKH�FKDQJHV�LQ�WKH�IRRG�V\VWHP���

�



���

�
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$V�GLVFXVVHG� LQ�6HFWLRQ� �������� WKHUH� LV� QR� WUDGLWLRQDO�0DXULWLDQ� IRRG� V\VWHP�per se�� DV� WKH�

SRSXODWLRQ� LV� LWVHOI� D� SURGXFW� RI� JOREDOLVDWLRQ��+RZHYHU�� UHVHDUFK� SDUWLFLSDQWV� DUWLFXODWHG� D�

WUDGLWLRQDO�DQG�D�PRGHUQ�IRRG�V\VWHP��7KH�WUDGLWLRQDO�PRGHO�UHSUHVHQWV�0DXULWLXV�LQ�WKH�HDUO\�

����V�� i.e�� D� VRFLHW\� ZLWK� JHQHUDOLVHG� SRYHUW\� ZKHUH� VLPSOH� IRRGV� ZHUH� WKH� QRUP�� 7KH�

HFRQRP\�ZDV� EDVHG� RQ� DJULFXOWXUH� DQG� LW� DEVRUEHG� D� ODUJH� SURSRUWLRQ� RI� WKH� ODERXU� IRUFH��

0DXULWLXV� ZDV� VHOI�VXVWDLQLQJ� ZLWK� UHJDUGV� WR� DJULFXOWXUH� ZLWK� WKH� FRXQWU\� EHLQJ� D� QHW�

H[SRUWHU�RI�IRRG��)RRGV�FRQVXPHG�ZHUH�E\�ODUJH�ORFDO�DQG�VHDVRQDO��7KH�VR�FDOOHG�WUDGLWLRQDO�

0DXULWLXV�DOVR� LQIHUV� WKDW�ZRPHQ�ZHUH�UHVSRQVLEOH�IRU� IRRG�SUHSDUDWLRQ��7KHVH� IRRG� VWRULHV�

JDWKHUHG� IURP� WKH� UHVHDUFK�SDUWLFLSDQWV� UHYHDO�PRUH� WKDQ� WKH� W\SH�RI� IRRG�FRQVXPHG�DW� WKH�

WLPH��7KH\�HFKR�WKH�VRFLDO�VWUXFWXUH�WKDW�ZDV�LQ�SODFH�DQG�WKH�ZD\�IRRG�LQWHUDFWHG�ZLWK�WKRVH�

VWUXFWXUHV��)RU�LQVWDQFH��PRVW�RI�WKH�IRRG�VWRULHV�DUH�VHW�RXW�LQ�D�FRQWH[W�RI�FRPPXQLW\�ZLGH�

SRYHUW\��2YHU�WKH�ODVW�WZR�GHFDGHV��WKHUH�KDV�EHHQ�D�WUDQVLWLRQ�IURP�WKH�WUDGLWLRQDO�PRGHO�WR�D�

:HVWHUQ�EDVHG�PRGHO���

�

0DXULWLXV�LV�JRLQJ�WKURXJK�D�QXWULWLRQ�WUDQVLWLRQ��DQG�LW�LV�QRW�RQO\�WKH�IRRG�FRQVXPHG�WKDW�LV�

XQGHUJRLQJ�FKDQJH�EXW�WKH�IRRG�V\VWHP�DV�D�ZKROH��3DUW�RI�WKH�WUDQVLWLRQ�LQYROYHV�WKH�FKDQJH�

LQ� GLHWDU\� KDELWV� IURP� WUDGLWLRQDO� VWDSOHV� ULFK� LQ� ILEUHV�� FDUERK\GUDWHV� DQG� ORZ� LQ� IDWV� WR�

DGRSWLQJ� D� QHZ�GLHWDU\� SDWWHUQ� VLPLODU� WR� D�:HVWHUQ� RQH��7KH�:HVWHUQ�GLHW� LV� GHVFULEHG� DV�

KLJKO\�SURFHVVHG��IXOO�RI�IDWV�DQG�VXJDUV��3RSNLQ�et al�����������

�

����� 0$85,7,86��0,&52&260�)25�18775,7,21�75$16,7,21�

8XVLWDOR�et al���������VWDWH�WKDW�0DXULWLXV�LV�D�PLFURFRVP�RI�QXWULWLRQ�WUDQVLWLRQ�GXH�WR�LWV�VL]H�

DQG� WKH� VLJQLILFDQW� HFRQRPLF� JURZWK� H[SHULHQFHG� RYHU� D� VKRUW� VSDQ� RI� WLPH��0DXULWLXV� KDV�

SUHVHQWHG�DOO�WKH�LQHYLWDEOH�IDFWRUV�OHDGLQJ�WR�QXWULWLRQ�WUDQVLWLRQ�DV�LGHQWLILHG�LQ�WKH�OLWHUDWXUH��

7R�EHJLQ�ZLWK�� LW�XQGHUZHQW� UDSLG�HFRQRPLF�GHYHORSPHQW� IROORZLQJ� LQGHSHQGHQFH� LQ�������

7R� DGGUHVV� WKH� HFRQRPLF� LVVXHV� LQKHULWHG�� WKH� SUHYDLOLQJ� HFRQRPLF� V\VWHP� KDG� WR� EH�

UHYROXWLRQLVHG� EHFDXVH� LWV� HFRQRP\� ZDV� EDVHG� RQ� WKH� PRQRFXOWXUH� RI� VXJDU�� 7KHUHIRUH��

HFRQRPLF� GLYHUVLILFDWLRQ� ZDV� UHTXLUHG� WR� EXLOG� D� PRUH� UREXVW� HFRQRPLF� V\VWHP�� 'XH� WR�

OLPLWHG� ODQG� UHVRXUFHV�� WKHUH�ZDV� OLPLWHG�SRWHQWLDO� IRU� WKH�GHYHORSPHQW� RI� WKH� HFRQRP\�� DV�

VXFK�WKH�PDQXIDFWXULQJ�VHFWRU�ZDV�KLJKOLJKWHG�IRU�IXWXUH�GHYHORSPHQW���

�



���

�

+HQFH� WR� SURPRWH� WKH�PDQXIDFWXULQJ� VHFWRU�� DQ� (3=� VHFWRU�ZDV� HVWDEOLVKHG� WKXV� DWWUDFWLQJ�

)',� WR� WKH� FRXQWU\�� 7KLV� UHVXOWHG� LQ� VLJQLILFDQW� HFRQRPLF� JURZWK� LQ� WKH� IRUP� RI� GHFOLQLQJ�

OHYHOV� RI�XQHPSOR\PHQW�� ULVLQJ� LQFRPHV� DQG� LQYHVWPHQW� LQ� WKH� VRFLDO� DQG� WHFKQLFDO� FDSLWDO��

,QYHVWLQJ�FRPSDQLHV�LQ�WKH�(3=�VHFWRU�ZHUH�JUDQWHG�YDULRXV�EHQHILWV�ZLWK�WKH�PRVW�HQWLFLQJ�

LQFHQWLYH� EHLQJ� D� WD[� KROLGD\� RYHU� D� ������ \HDU� SHULRG�� ,Q� DGGLWLRQ�� HFRQRPLF� JURZWK�ZDV�

DOVR�VWLPXODWHG�WKURXJK�WKH�UHGXFWLRQ�RI�WDULII�EDUULHUV�DFURVV�WUDGLQJ�EORFV���

�

7KRVH�PDFURVWUXFWXUDO�FKDQJHV�LQ�WKH�HFRQRP\�KDYH�LPSDFWHG�WKH�0DXULWLDQ�IRRG�V\VWHP�LQ�

VXFK�WKDW� LWV�VWDWXV�FKDQJHG�IURP�D�QHW�IRRG�H[SRUWHU�WR�D�QHW�IRRG�LPSRUWHU��7KH�FKDQJH�LQ�

IRRG�LPSRUWV�DV�D�WRWDO�RI�IRRG�H[SRUWV�LV�GHSLFWHG�LQ�WKH�FKDUW�EHORZ��$V�IRRG�LV�DQ�LQGLFDWRU�

RI�WKH�VRFLR�HFRQRPLF�V\VWHPV�LQ�SODFH��WKLV�VKRZV�WKDW�0DXULWLXV�HYROYHG�IURP�D�WUDGLWLRQDO�

VRFLHW\� ZKRVH� IRRG� V\VWHP� ZDV� ODUJHO\� EDVHG� RQ� WKH� ORFDO� IRRG� SURGXFH� WR� RQH� WKDW� KDV�

EHFRPH�LQFUHDVLQJO\�GHSHQGHQW�RQ�IRRG�LPSRUWV���

�

�
)LJXUH������5DWLR�RI�IRRGV��WRWDO�DJULFXOWXUDO�H[SRUWV������������

6RXUFH��&62��������

�
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,Q� WKLV� UHVHDUFK� ,� KDYH� DWWHPSWHG� WR� SURYLGH� D� GHVFULSWLRQ� RI� WKH� FKDQJLQJ� IRRG� V\VWHP� LQ�

0DXULWLXV� IRFXVLQJ� RQ� WKH� OLYHG� H[SHULHQFH� RI� VXFK� FKDQJHV��7KURXJK� D� VDPSOH� JURXS� LQ� D�

UXUDO� DQG� XUEDQ� DUHD�� ,� KDYH� KLJKOLJKWHG� WKH� GLIIHUHQW� H[SHULHQFHV� LQ� WZR� ORFDWLRQV� LQ�
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0DXULWLXV��'DWD�FROOHFWLRQ�ZDV�XQGHUWDNHQ�LQ�WKH�IRUP�RI�VHPL�VWUXFWXUHG�LQ�GHSWK�LQWHUYLHZV��

REVHUYDWLRQ� DQG� GRFXPHQWLQJ� UHVHDUFK� SDUWLFLSDQWV¶� QDUUDWLYHV� DERXW� IRRG�� $� WRWDO� RI� ���

UHVHDUFK�SDUWLFLSDQWV�ZHUH� LQWHUYLHZHG�ZLWK�QLQH� IURP�7UDQTXHEDU��3RUW�/RXLV�DQG���� IURP�

%DPERXV�9LULHX[���

�

7KH� UHVHDUFK� FRQFOXGHG� WKDW� IRRG� LV� PRUH� WKDQ� MXVW� D� PHUH� FRPPRGLW\� FRQVXPHG� IRU�

VXVWHQDQFH��&RQYHUVHO\�� IRRG� UHYHDOV�PXFK�DERXW� WKH� VRFLDO� V\VWHPV� LQ�SODFH� DQG� DFWV� DV� D�

FXOWXUDO� PDUNHU�� $V� QDUUDWHG� E\� PDQ\� RI� WKH� UHVHDUFK� SDUWLFLSDQWV�� WKHUH� DUH� VFRUHV� RI�

PHPRULHV� DWWDFKHG� WR� WKH� WUDGLWLRQDO� IRRGV�� EH� LW� WKH� WDVWH�� WKH� VPHOO�� WKH� SUHSDUDWLRQ�� WKH�

VLJQLILFDQFH� RI� FHUWDLQ� PHDOV� RU� WKH� SHRSOH� LW� EURXJKW� WRJHWKHU�� 7KHUH� DUH� OHVV� PHPRULHV�

DWWDFKHG�WR�µER[�IRRG¶�ZKLFK�LV�D� WHUP�XVHG�E\�VRPH�SDUWLFLSDQWV� WR�GHVFULEH�WKH�SUHYDLOLQJ�

IRRG�V\VWHP�� µ%R[� IRRG¶� LV� WKH�HSLWRPH�RI� WKH�FXUUHQW� IRRG�V\VWHP�ZKHUHE\�D�PHDO� FDQ�EH�

PDGH�HQWLUHO\�IURP�IUR]HQ�LQJUHGLHQWV�IURP�D�ER[���

�

%DVHG�RQ�WKH�IRRG�QDUUDWLYHV��IRRG�DOVR�LQGLFDWHV�WKH�W\SH�RI�OLIHVW\OHV�OHG��)RU�LQVWDQFH��WKH�

FRQVXPSWLRQ� RI� VLPSOH� EDVHG� GLHWV� ZLWK� D� ODUJH� SURSRUWLRQ� RI� YHJHWDEOHV� LQGLFDWHV� D�

WUDGLWLRQDO�OLIHVW\OH�DQG�DV�LW�HPHUJHG�IURP�WKH�LQWHUYLHZV��LW�LV�DOVR�DVVRFLDWHG�ZLWK�SRYHUW\�

DQG�WKH�ODFN�RI�SURJUHVV��%DVHG�RQ�LQWHUDFWLRQ�ZLWK�WKH�UHVHDUFK�SDUWLFLSDQWV��LW�EHFDPH�FOHDU�

WKDW� WKHUH� LV� D� SUHYDLOLQJ� EHOLHI� WKDW� WKH� SRRUHU� VXE�SRSXODWLRQ� LV�PRUH� WUDGLWLRQDO� WKDQ� WKH�

DIIOXHQW� FRXQWHUSDUW�� 3HRSOH� ZKR� KDYH� DGRSWHG� D� :HVWHUQ�EDVHG� GLHW� DUH� SHUFHLYHG� WR� EH�

IXUWKHU� DORQJ� WKH� QXWULWLRQ� WUDQVLWLRQ� DQG� E\� H[WHQVLRQ� IXUWKHU� DORQJ� WKH� GHYHORSPHQW� SDWK��

8XVLWDOR�et al.� �������VWDWH� WKDW�SDUW�RI� WKH� WUDQVLWLRQ� LV� H[SODLQHG�E\�VRFLHWLHV�DGRSWLQJ� WKH�

SUHYDLOLQJ�OLIHVW\OH�RI�HFRQRPLFDOO\�GHYHORSHG�VRFLHWLHV���

�

7KLV�DVVRFLDWLRQ�RI�SRYHUW\�ZLWK�WUDGLWLRQDO�IRRGV�LV�FDSWXUHG�LQ�D�SRSXODU�VRQJ�LQ�0DXULWLXV��

$Q�H[WUDFW�RI�WKH�VRQJ�UHDGV��

�

%UqGH�PRXURXPH�EDWRQ�PRXURXPH�
PDOpUp�FRQWDQW�PDQ]p�

%UqGH�PRXURXPH�EDWRQ�PRXURXPH�
PDOpUp�JDJQH�ODSpWL�

�

7KH�PHDQLQJ�EHLQJ�WKDW� WKH�SRRU�KDYH�DQ�DIILQLW\�WR�HDW�PRULQJD�OHDYHV�DQG�PRULQJD�VWHPV��

7KH�PRULQJD�SODQW�LV�D�W\SH�RI�ZLOG�IRRG�WKDW�LV�YHU\�FRPPRQO\�IRXQG�LQ�RSHQ�ILHOGV��VLGH�RI�



���

�

WKH� URDG� DQG�SHRSOH¶V�EDFN\DUG�� ,W� LV� DQ� HGLEOH� SODQW� DQG� LV� FRQVLGHUHG� WR�EH� D�SRRU�PDQ¶V�

IRRG���

�

8QGHUWDNLQJ�UHVHDUFK�LQ�WZR�VWXG\�VLWHV�LQ�0DXULWLXV�KDV�UHYHDOHG�WKDW�WKHUH�DUH�GLIIHUHQFHV�LQ�

WKH�ZD\� WKH� WUDQVLWLRQ� LV� H[SHULHQFHG�GXH� WR� ORFDOLVHG� IDFWRUV��8QDQLPRXVO\� DFURVV� WKH� WZR�

VDPSOH� JURXSV�� UHVHDUFK� SDUWLFLSDQWV� KDYH� UHSRUWHG� FRQVXPLQJ� DQ� LQFUHDVLQJ� DPRXQW� RI�

SURFHVVHG�IRRGV��3URFHVVHG�IRRGV�VXFK�DV�FDQQHG�WRPDWRHV��PXVKURRPV��SHDV�DQG�FRUQ�DUH�RQ�

WKH� ULVH�� 3URFHVVHG� PHDWV� DUH� LQFUHDVLQJO\� EHLQJ� DGRSWHG� DV� HVVHQWLDO� FRPSRQHQWV� RI� WKH�

0DXULWLDQ� GLHW� DQG� \HW� WKDW� LV� D� FRQFHSW� WKDW� ZDV� ZLGHO\� XQNQRZQ� D� GHFDGH� RU� VR� DJR� LQ�

0DXULWLXV��$FFRUGLQJ�WR�UHVHDUFK�SDUWLFLSDQWV��\HW�D�VLJQLILFDQW�LQFUHDVH�LQ�WKH�FRQVXPSWLRQ�RI�

PHDW�KDV�EHHQ�UHFRUGHG���

�

7KH� PDLQ� GULYHU�� DV� UHFRJQLVHG� E\� WKH� UHVHDUFK� SDUWLFLSDQWV� KDV� EHHQ� WKH� UDSLG� HFRQRPLF�

GHYHORSPHQW��7KLV�KDV� LPSDFWHG� OLIHVW\OHV� DV� WKH� OHYHO�RI�SRYHUW\�GHFUHDVHG�QDWLRQ�ZLGH�DV�

ZHOO� FRXSOHG�ZLWK� D� VLJQLILFDQW�GHFUHDVH� LQ� WKH� UDWH�RI�XQHPSOR\PHQW��'XH� WR� WKH� IDFW� WKDW�

0DXULWLXV� PDQDJHG� WR� VHFXUH� SUHIHUHQWLDO� WUDGLQJ� UDWHV� ZLWK� WKH� (8�� VXJDU� ZDV� VROG�

DSSUR[LPDWHO\� ���� RYHU� WKH� PDUNHW� SULFH�� 7KHUHIRUH�� WKLV� DGGLWLRQDO� LQFRPH� UHVXOWHG� LQ�

LQYHVWPHQW� LQ� WKH�VRFLDO� DQG� WHFKQLFDO�FDSLWDO�RI� WKH�FRXQWU\� DV�ZHOO�DV� WKH�GHYHORSPHQW�RI�

LQIUDVWUXFWXUH� DQG� VHUYLFHV��$FFRUGLQJ� WR� WKH� SDUWLFLSDQWV�� WKH� UDSLG� HFRQRPLF� GHYHORSPHQW�

IURP� DQ� XQGHUGHYHORSHG� FRXQWU\� WR� DQ� XSSHU�PLGGOH� LQFRPH� QDWLRQ�� LQHYLWDEO\�PHDQV� WKDW�

VRPH� RI� WKH� WUDGLWLRQDO� ZD\V� KDYH� WR� EH� DEDQGRQHG� WR� HPEUDFH� WKH� QHZ� IRUFHV� VKDSLQJ�

VRFLHW\���

�

,Q� DGGLWLRQ�� SURJUHVV� ZDV� HTXDWHG� WR� WKH�:HVWHUQ� OLIHVW\OH� DQG� WKLV� UHVRQDWHV� ZLWK� -DPHV¶�

DUJXPHQW��������SUHVHQWHG�LQ�&KDSWHU����$V�WKH�UHVHDUFK�SDUWLFLSDQWV�YLHZ�SURJUHVV�LPEHGGHG�

LQ�WKH�W\SHV�RI�IRRG�FRQVXPHG��LW�FDQ�EH�DUJXHG�WKDW�SRVLWLRQDO�FRQVXPSWLRQ�LV�D�VLJQLILFDQW�

IDFWRU�LQ�WKH�VSUHDG�RI�WKH�QXWULWLRQ�WUDQVLWLRQ��)RRG�UHSUHVHQWV�PRUH�WKDQ�D�PHUH�FRPPRGLW\��

LW� LQGLFDWHV� OLIHVW\OH� DQG� WKH� W\SHV� RI� VRFLDO� QRUPV� LQ� SODFH�� WKHUHIRUH� WKH� FRQVXPSWLRQ� RI�

:HVWHUQ�EDVHG� IRRGV�VLJQLILHV�HFRQRPLF�SURJUHVV�DQG�DGYDQFHV�RQH¶V�SRVLWLRQ� LQ� WKH�VRFLDO�

KLHUDUFK\���

�

7KH� IRRG� V\VWHP� KDV� HYROYHG� LQ� VXFK� D� ZD\� OHDGLQJ� WR� VRPH� RI� WKH� WUDGLWLRQDO� VWDSOHV� WR�

GLVDSSHDU�IURP�WKH�ORFDO�IRRG�PDUNHW��)RU�LQVWDQFH��FDVVDYD�DQG�WDSLRFD��ZLGHO\�XVHG�VWDSOHV�
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�

LQ� WKH� WUDGLWLRQDO�0DXULWLDQ�IRRG�V\VWHP�KDV�YLUWXDOO\�GLVDSSHDUHG�IURP�WKH�IRRG�PDUNHW�� DV�

UHSRUWHG�E\� WKH� UHVHDUFK� SDUWLFLSDQWV��3DUW�RI� WKH� OLYHG�H[SHULHQFH�KDV�EHHQ� WKDW�0DXULWLDQV�

KDYH� KDG� WR� DGDSW� WR� WKH� QHZ� IRRG� V\VWHP��ZKLOVW� WKH� \RXQJHU� JHQHUDWLRQ� HPEUDFHG� LW�� WKH�

ROGHU�JHQHUDWLRQ�UHVLVWHG�LW�WR�VRPH�H[WHQW��1HYHUWKHOHVV�WKH�PDFURVFDOH�VWUXFWXUDO�FKDQJHV�LQ�

WKH� IRRG�HFRQRP\� WULFNOHG�GRZQ� WR� HYHU\� FRQVXPHU� WKXV� LQYROXQWDULO\� LQGXFLQJ�FKDQJHV� LQ�

WKH�GLHWDU\�SDWWHUQV���

�

,W�LV�DOVR�EHOLHYHG�WKDW�WKH�WUDGLWLRQDO�IRRG�V\VWHP�KDV�EHHQ�HURGHG�E\�WKH�µEULJKW�OLJKWV�HIIHFW¶�

ZKLFK� PDGH� QHZ� IRRG� SURGXFWV� RQ� WKH� PDUNHW� DWWUDFWLYH� DQG� GHVLUDEOH�� 7KH� µEULJKW� OLJKWV�

HIIHFW¶� UHIHUV� WR� WKH� QRYHOW\� RI� IRRG� LWHPV� RQ� VXSHUPDUNHW� VKHOYHV�� $V� WKH� FKDQJLQJ� IRRG�

V\VWHP� GLVSODFHV� WKH� VR�FDOOHG� WUDGLWLRQDO� IRRG� V\VWHP�� WKHUH� LV� D� WUDQVLWLRQ� WRZDUGV�

VXSHUPDUNHW�SXUFKDVH��7KH�modus operandi�RI�VXSHUPDUNHWV�LV�VXFK�WKDW�WKH\�LQWURGXFH�QHZ�

IRRG� LWHPV� RQ� WKH� PDUNHW�� XQGHUWDNH� DJJUHVVLYH� PDUNHWLQJ� IRU� PRUH� VKRSSLQJ� WULSV� DQG�

SURPRWH�PRUH�PRQH\� WR� EH� VSHQW� SHU� WUDQVDFWLRQ� �+DZNHV�� ������� 7KH� VXSHUPDUNHW� HIIHFW�

FRXSOHG�ZLWK�WKH�SURSHQVLW\�WR�H[SHULHQFH�QHZ�SURGXFWV��UHVXOWV�LQ�DQ�DGYDQFHPHQW�DORQJ�WKH�

QXWULWLRQ�WUDQVLWLRQ�VSHFWUXP���

�

7KH�XUEDQ�DQG�UXUDO�VLWHV�GLG�QRW�GLIIHU�VLJQLILFDQWO\�LQ�WKH�W\SHV�RI�IRRGV�FRQVXPHG�EXW�WKHUH�

ZDV�D�VKDUS�FRQWUDVW�LQ�WKH�PDQQHU�IRRG�VKRSSLQJ�ZDV�XQGHUWDNHQ��,Q�%DPERXV�9LULHX[��WKH�

IRRG� ODQGVFDSH� LV� GRPLQDWHG� E\� D� VXSHUHWWH� DQG� D� IHZ� WUDGLWLRQDO� UHWDLO� VWRUHV�� 3RUW� /RXLV��

EHLQJ� WKH� FDSLWDO� FLW\� LV� VDWXUDWHG� ZLWK� IRRG� UHWDLO� SRLQWV�� UDQJLQJ� IURP� VWUHHW� IRRGV� WR�

UHVWDXUDQWV� WR� VXSHUHWWHV� DQG� VXSHUPDUNHWV�� $V� VXFK�� UHVHDUFK� SDUWLFLSDQWV� UHSRUWHG�

XQGHUWDNLQJ�IRRG�VKRSSLQJ�KDSKD]DUGO\��LI�DQG�ZKHQ�UHTXLUHG��RQ�WKH�ZD\�WR�DQG�EDFN�IURP�

ZRUN��2Q� WKH�RWKHU�KDQG�� LQ�%DPERXV�9LULHX[��JURFHU\� VKRSSLQJ�ZDV�PRUH�RI� D� VWUXFWXUHG�

SURFHVV� DV� PRVW� RI� WKH� UHVHDUFK� SDUWLFLSDQWV� WUDYHOOHG� DSSUR[LPDWHO\� ��NP� E\� SXEOLF�

WUDQVSRUWDWLRQ�WR�WKH�QHDUHVW�HFRQRPLF�FHQWUH��0DKHERXUJ��*URFHU\�VKRSSLQJ�LV�FRQVLGHUHG�WR�

EH�PRUH�RI�D�YDOXHG�DFWLYLW\�E\� WKH�UHVHDUFK�SDUWLFLSDQWV� LQ�%DPERXV�9LULHX[� WKDQ� WKRVH� LQ�

3RUW� /RXLV�� 7KH� ODWWHU� KDYH� DOVR� UHSRUWHG� FRQVXPLQJ� D� ODUJHU� YROXPH� RI� IRRGV� DQG� WKLV� LV�

SDUWO\�DWWULEXWHG�WR�WKH�ZLGHVSUHDG�DYDLODELOLW\�RI�IRRG�LQ�WKH�FDSLWDO�FLW\���

�

,W�FDQ�EH�FRQFOXGHG�WKDW�VRFLDO��HFRQRPLF�DQG�FXOWXUDO�SUDFWLFHV�LPSDFW�RQ�WKH�VSUHDG�RI�WKH�

WUDQVLWLRQ��7KH�ILQGLQJV�RI�WKLV�UHVHDUFK�VWXG\�FRQFXU�WKDW�QXWULWLRQ�WUDQVLWLRQ�LV�RFFXUULQJ�LQ�

0DXULWLXV� DV� D� UHVXOW� RI� WKH� UDSLG� HFRQRPLF�GHYHORSPHQW��+RZHYHU�� WKH� VSUHDG�RI�QXWULWLRQ�
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�

WUDQVLWLRQ� RFFXUV� DW� GLIIHUHQW� SDFH� ZLWKLQ� GLIIHUHQW� JURXSV� GXH� WR� YDU\LQJ� OHYHOV� RI� VRFLR�

HFRQRPLF�IDFWRUV��)RU�LQVWDQFH��WKHUH�KDV�EHHQ�D�UDSLG�LQFUHDVH�LQ�WKH�QXPEHU�RI�VXSHUPDUNHWV�

LQ�0DXULWLXV�ZKLFK� EDVHG� RQ� WKH� OLWHUDWXUH� UHSUHVHQWV� D�PRGHUQ� IRRG� HFRQRP\� �$EUDKDPV��

�������+RZHYHU��WKHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�QXPEHU�RI�VXSHUPDUNHWV�VHUYLFLQJ�WKH�

WZR� VWXG\� VLWHV�� %DPERXV� 9LULHX[� KDV� RQH� VPDOO� VXSHUPDUNHW� ZKLOVW� WKHUH� DUH� PDQ\�

VXSHUPDUNHWV�RI�YDU\LQJ�VL]HV�LQ�WKH�YLFLQLW\�RI�7UDQTXHEDU��3RUW�/RXLV��$V�VXSSRUWHG�E\�WKH�

GDWD�� UHVHDUFK� SDUWLFLSDQWV� LQ� 3RUW� /RXLV� IUHTXHQW� VXSHUPDUNHWV� PRUH� RIWHQ� WKDQ� WKRVH� LQ�

%DPERXV�9LULHX[��'XH�WR�WKH�UHPRWH�ORFDWLRQ�RI�WKH�VWXG\�VLWH�IURP�WKH�ODUJH�VXSHUPDUNHWV��

VFKHGXOHG� WULSV� KDYH� WR� EH� DUUDQJHG� WR� RWKHU� DUHDV� WR� HQMR\� WKH� IDFLOLWLHV� RIIHUHG� E\�

VXSHUPDUNHWV���

�

7R� UHLWHUDWH�� WKH� DLP� RI� WKLV� UHVHDUFK� VWXG\� LV� WR� XQGHUWDNH� DQ� DVVHVVPHQW� RI� WKH� OLYHG�

H[SHULHQFH� RI� D� FKDQJLQJ� IRRG� V\VWHP� ZLWKLQ� WKH� 0DXULWLDQ� FRQWH[W�� 7KLV� UHVHDUFK� VWXG\�

HPHUJHG�DV�D�UHVXOW�LQ�D�JDS�LGHQWLILHG�LQ�WKH�OLWHUDWXUH�ZKHUHE\�PRVW�VWXGLHV�DUH�XQGHUWDNHQ�DW�

D�QDWLRQDO�OHYHO�DQG�LQWUD�FRXQWU\�GLIIHUHQFHV�DUH�QRW�DFNQRZOHGJHG�DQG�LQYHVWLJDWHG��7KHUH�LV�

D� JURZLQJ�ERG\�RI� OLWHUDWXUH� DGYRFDWLQJ� IRU� WKH� LPSRUWDQFH� RI� ORFDOLVHG� VRFLDO� DQG� FXOWXUDO�

IDFWRUV��7KHUHIRUH�� WKLV�GLVVHUWDWLRQ�KDV� LQYHVWLJDWHG� WKH�GLIIHUHQW�H[SHULHQFHV�RI�D�FKDQJLQJ�

IRRG�V\VWHP�LQ�XUEDQ�DQG�UXUDO�0DXULWLXV���

�

� �
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$EUDKDPV�� &�� ������ 7UDQVIRUPLQJ� WKH� 5HJLRQ�� 6XSHUPDUNHWV� DQG� WKH� /RFDO� )RRG�

(FRQRP\��African Affairs. �������������������

$GDPV��3���������6XJDU�&DQH�LV�&HQWUDO�WR�6XVWDLQDEOH�(QHUJ\�3ODQV��Financial Times����6HS��

S����

$IULFDQ� (FRQRPLF� 2XWORRN�� ������ 0DXULWLXV�� $YDLODEOH� DW��

ZZZ�RHFG�RUJ�GHY�SXEOLFDWLRQV�DIULFDQRXWORRN��>������0DUFK���@���

$IVDZ��$�� ������'RHV� 6XSHUPDUNHW� 3XUFKDVH�$IIHFW� WKH�'LHWDU\� 3UDFWLFHV� RI�+RXVHKROGV"�

6RPH�(PSLULFDO�(YLGHQFH�IURP�*XDWHPDOD��Development Policy Review. ����������������

$OOLHV�� /�� ������ 3RVLWLRQDOLW\� LQ� /LIH� +LVWRU\� 5HVHDUFK�� 3DSHU� SUHVHQWHG� DW� WKH� British 

Educational Research Association Annual Conference,�8QLYHUVLW\�RI�6XVVH[�DW�%ULJKWRQ��

6HSWHPEHU� �� �� �� ������ $YDLODEOH��

KWWS���ZZZ�OHHGV�DF�XN�HGXFRO�GRFXPHQWV����������KWP��>������)HEUXDU\��@��

$OOLVRQ�� '�%��� =DQQROOL�� 5�� 	� 1DUD\DQ�� .�0�9�� ������ 7KH� 'LUHFW� +HDOWK� &DUH� &RVWV� RI�

2EHVLW\�LQ�WKH�8QLWHG�6WDWHV��American Journal of Public Health. ���������������

$UGD�� 0�� ������ )RRG� 5HWDLOLQJ�� 6XSHUPDUNHWV� DQG� )RRG� 6HFXULW\�� +LJKOLJKWV� IURP� /DWLQ�

$PHULFD��World Institute for Development Economics Research. �����������

%DOO��.���7LPSHULR��$��	�&UDZIRUG��'��������1HLJKERUKRRG�6RFLRHFRQRPLF� ,QHTXDOLWLHV� LQ�

)RRG�$FFHVV�DQG�$IIRUGDELOLW\��Health & Place. ����������������

%DURQH��7�(��������%H\RQG�7KHRU\�DQG�0HWKRG��$�&DVH�RI�&ULWLFDO�6WRU\WHOOLQJ��Theory Into 

Practice. ����������������

http://www.oecd.org/dev/publications/africanoutlook.%20%5b2011
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%HLQWHPD��1�0���5DPNLVVRRQ�� -��	� ,FRFKHD��2�� ������0DXULWLXV��Agricultural  Science and 

technology indicators country brief. ���������

%HODVFR��:���	�6FUDQWRQ��3��(GV��������Food Nations: Selling Taste in Consumer Societies��

1HZ�<RUN��5RXWOHGJH��

%HQQHWW�� 0�.�� ������ 3URGXFWLRQ� DQG� )RRG� 6XSSO\�� 7KH� &XUUHQW� 6FDUH��The Scientific 

Monthly. ��������������

%RQJDDUWV�� -�� ����� 3RSXODWLRQ� 3UHVVXUH� DQG� WKH� )RRG� 6XSSO\� 6\VWHP� LQ� WKH� 'HYHORSLQJ�

:RUOG��Population and development review. ����������������

%RRGLD�� 1�� ������Prospects, Constraints, and Opportunities for Food and Vegetable 

Processing in Mauritius.�5HGXLW��0DXULWLXV��$QQXDO�0HHWLQJ�RI�$JULFXOWXUDO��6FLHQWLVWV��

%RRWK��6��et al��������(QYLURQPHQWDO�DQG�6RFLHWDO�)DFWRUV�$IIHFW�)RRG�&KRLFH�DQG�3K\VLFDO�

$FWLYLW\��5DWLRQDOH��,QIOXHQFHV�DQG�/HYHUDJH�3RLQWV��Nutrition Reviews. ��������������

%RXUNH��/���%XWFKHU��6���&KLVRQJD��1���&ODUNH�� -���'DYLHV��)��	�7KRUQ�� -�� �������)LHOGZRUN�

6WRULHV��1HJRWLDWLQJ�3RVLWLRQDOLW\��3RZHU�DQG�3XUSRVH��Feminist Africa. ������������

%UD\�� *�$�� 	� 3RSNLQ�� %�0�� ������ 'LHWDU\� )DW� ,QWDNH�'RHV� $IIHFW� 2EHVLW\��The American 

Journal of Clinical Nutrition. ��������������������������

%URZQ��/�5��������7KH�1H[W�&ULVLV"�)RRG��Foreign Policy. �������������

%XJORZ��<��������6WUHHW�9HQGLQJ�(NLQJ�/LIH�RQ�WKH�$VSKDOW�-XQJOH. DefiMedia�����'HF���

%XVLQHVV� 'LUHFWRU\�� 0DXULWLXV�� ������ Supermarkets in Mauritius�� >2QOLQH@� $YDLODEOH��

KWWS���ZZZ�EXVLQHVVGLUHFWRU\�PX�FDWHJRU\�VXSHUPDUNHW�PDXULWLXV��� >$FFHVVHG� ���

$XJXVW�����@���

%XWFKHU��6��������/LYHG�([SHULHQFHV�RI�3ULYDWLVDWLRQ�LQ�/XVDND�DQG�&DSH�7RZQ��:RPHQ�DQG�

6WDWH�5HQWDO�+RXVLQJ��0DVWHU�RI�$UWV��8QLYHUVLW\�RI�&DSH�7RZQ��

http://www.businessdirectory.mu/category/supermarket-mauritius/6
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&DULOOHW�� -�%�� 	� 3UHVVHU�� %�� ������Mauritius, Reunion & Seychelles. �WK� HG�� +RQJ� .RQJ��

&KLQD��/RQHO\�3ODQHW�3XEOLFDWLRQV�3W\�/WG��

&KLVHUL�6WUDWHU�� (�� ������ 7XUQLQJ� ,Q� 8SRQ� 2XUVHOYHV�� 3RVLWLRQDOLW\�� 6XEMHFWLYLW\�� DQG�

5HIOH[LYLW\� LQ� &DVH� 6WXG\� DQG� (WKQRJUDSKLF� 5HVHDUFK�� ,Q�Studies Ethics and 

Representation in Qualitative Studies of Literacy. 3�� 0RUWHQVHQ� 	� *�(�� .LUVFK�� (GV��

,OOLQRLV��1DWLRQDO�&RXQFLO�RI�7HDFKHUV�RI�(QJOLVK�����������

&KRSUD��0���*DOEUDLWK�� 6��	�'DUQWRQ�+LOO�� ,�� ������*OREDO�5HVSRQVH� WR� D�*OREDO�3UREOHP��

7KH� (SLGHPLF� RI� 2YHUQXWULWLRQ��Bulletin of World Health Organization. ������������

���������
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