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3ULPDU\�2EMHFWLYHV 

7KH�SULPDU\�REMHFWLYH�RI�WKLV�SROLF\�EULHI�LV�WR�UHYHDO�WKH�LPSRUWDQW�UROH�WKDW�QHJOHFWHG�DQG�

XQGHUXWLOLVHG�FURS�VSHFLHV��186��FDQ�SOD\�LQ�FUHDWLQJ�D�IRRG�V\VWHP�LQ�6RXWK�$IULFD�WKDW� 

· (QVXUHV�VXVWDLQDEOH�DQG�KHDOWK\�IRRG�IRU�SHRSOH�LQ�6RXWK�$IULFD 

· $GGUHVVHV�PDOQXWULWLRQ�DQG�IRRG�LQVHFXULW\��YXOQHUDELOLW\�WR�FOLPDWH�FKDQJH�DQG�

RWKHU�HQYLURQPHQWDO�FKDQJHV��DQG�VRFLRHFRQRPLF�LVVXHV�IDFLQJ�6RXWK�$IULFD� 

· %ULQJV�DERXW�LQFOXVLYLW\�DQG�HTXLW\�LQ�WKH�IRRG�V\VWHP� 

 

7KH�3UREOHP� 

7KH�FXUUHQW�6RXWK�$IULFDQ�IRRG�V\VWHP�LV�FHQWUHG�DURXQG�D�IHZ�FDVK�FURSV�DQG�GRHV�QRW�

IXOO\�UHFRJQLVH�WKH�YDOXH�RI�QHJOHFWHG�DQG�XQGHUXWLOLVHG�FURS�VSHFLHV��186���7KLV�ODFN�RI�

DJUR-ELRGLYHUVLW\��FURS�YDULHW\��H[DFHUEDWHV�H[LVWLQJ�FRQFHUQV�DURXQG�LQFUHDVLQJ�UDWHV�RI�

IRRG�LQVHFXULW\�DQG�PDOQXWULWLRQ��JURZLQJ�VRFLRHFRQRPLF�FKDOOHQJHV�IRU�UXUDO�VPDOOKROGHU�

IDUPHUV�� DQG� WKH� FRXQWU\¶V� YXOQHUDELOLW\� WR� IXWXUH� VKRFNV� IURP� JOREDO� HQYLURQPHQWDO�

FKDQJH��LQFOXGLQJ�FOLPDWH�YDULDELOLW\�VWUHVV� 

 

7KH�6ROXWLRQ� 

0DLQVWUHDPLQJ�RI�186�LQ�WKH�IRRG�V\VWHP�FRXOG�KHOS�WR�DOOHYLDWH�VRPH�RI�WKHVH�LVVXHV��

7KLV�PHDQV� IDFLOLWDWLQJ�DQG� LQFHQWLYLVLQJ�SURGXFWLRQ�RI�186�E\� VPDOOKROGHU� IDUPHUV�� VR�

WKH\�QRW�RQO\�DFKLHYH�VXEVLVWHQFH��EXW�DOVR�KDYH�D�VXUSOXV�WR�VHOO��XSVFDOLQJ�YDOXH�FKDLQV�

WR� IDFLOLWDWH� WKHLU�PDUNHWLQJ� DQG� GLVWULEXWLRQ�� ZRUNLQJ� WR� DGGUHVV� WKH� VWLJPD� DVVRFLDWHG�

ZLWK�WKHVH�FURSV��DQG�LQ�GRLQJ�VR��LQFRUSRUDWLQJ�186�LQWR�WKH�FXUUHQW�IRRG�V\VWHP�VR�WKH\�

DUH�JLYHQ�HTXDO�LPSRUWDQFH�WR�PDMRU�FRPPHUFLDO�FURSV�� 

 

3ROLF\�5HFRPPHQGDWLRQV�2YHUYLHZ� 

�� $FNQRZOHGJH�DQG�HQGRUVH�WKH�FULWLFDO�YDOXH�DQG�UROH�RI�186�LQ�WKH�IRRG�V\VWHP 

�� 6XSSRUW�UHVHDUFK�DQG�GHYHORSPHQW�RI�186�WR�HQKDQFH�WKHLU�YDOXH 

�� (GXFDWLRQ��WUDLQLQJ�DQG�FDSDFLW\�GHYHORSPHQW�WR�IDFLOLWDWH�WKH�LQWHQVLILFDWLRQ�RI�KLJK-

TXDOLW\�186�SURGXFWLRQ� 

�� (VWDEOLVK�DQG�LQFHQWLYLVH�WKH�FUHDWLRQ�DQG�GHYHORSPHQW�RI��YDOXH�FKDLQV�� 
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,Q�6RXWK�$IULFD��IRRG�SURGXFWLRQ�LV�GRPLQDWHG�E\�WKH�FRPPHUFLDO�DJULFXOWXUDO�VHFWRU��

7KH�VPDOOKROGHU�VHFWRU�LV�DQ�LQIRUPDO�DQG�SRRUO\-GHYHORSHG�DOWHUQDWLYH��7KH�V\VWHP�

ODFNV�DJUR-ELRGLYHUVLW\�DV�LW� LV�FHQWUHG�DURXQG�D�IHZ�PDMRU�FDVK�FURSV��VXFK�DV� LQ�

7DEOH� ��� DQG� ODFNV� YDULHW\� IURP� QHJOHFWHG� DQG� XQGHUXWLOLVHG� FURS� VSHFLHV� �186��

LQFOXGLQJ� RUSKDQ�� LQGLJHQRXV� DQG� WUDGLWLRQDO� FURS� VSHFLHV�� �VXFK� DV� LQ� 7DEOH� ����

6WDWLVWLFV�SXEOLVKHG�RQ�SURGXFWLRQ�DQG�WUDGH�RI�FURSV�LQ�6RXWK�$IULFD�GR�QRW�LQFOXGH�

186�� KLJKOLJKWLQJ� WKH� GRPLQDQFH� RI� FDVK� FURSV��� :KLOH� WKH� H[LVWLQJ� V\VWHP� RI�

DJULFXOWXUH�PD\�KDYH�VXFFHHGHG�LQ�HQVXULQJ�QDWLRQDO� IRRG�VHFXULW\� LQ�WKH�SDVW�� LWV�

DELOLW\� WR� FRQWLQXH� GRLQJ� VR� LQ� WKH� IXWXUH� LV� EHLQJ� FKDOOHQJHG� DQG�PDQ\� DUH� QRZ�

FDOOLQJ�IRU�JUHDWHU�GLYHUVLILFDWLRQ�RI�UXUDO�FURSSLQJ�V\VWHPV������ 

&DWHJRU\ 0DLQVWUHDP�&URSV 3URGXFWLRQ��WRQQHV� 

&HUHDO 6XJDU�FDQH ���������� 

&HUHDO 0DL]H ���������� 

5RRWV�DQG�7XEHUV 3RWDWRHV ��������� 

)UXLW *UDSHV ��������� 

&HUHDO :KHDW ��������� 

)UXLW 2UDQJHV ��������� 

/HJXPH 6R\EHDQV ��������� 

)UXLW $SSOHV ������� 

6HHG 6XQIORZHU�VHHG ������� 

9HJHWDEOH 2QLRQV��GU\ ������� 

7DEOH����7RS����PRVW�SURGXFHG�FURSV�LQ�6RXWK�$IULFD�E\�ZHLJKW��)$26WDW������� 
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0DLQVWUHDPLQJ� RI�186� LQWR� WKH� GRPLQDQW� IRRG� V\VWHP� FDQ� KHOS� DFKLHYH� D�PRUH�

VXVWDLQDEOH�DQG�KHDOWKLHU�IRRG�V\VWHP��7KLV�ZLOO�UHTXLUH�FUHDWLQJ�DQ�LQFOXVLYH�IRRG�

V\VWHP� WKDW� VXSSRUWV� VPDOOKROGHU� IDUPHUV� �ZKR� DUH� WKH� FXVWRGLDQV� RI� 186���

SULRULWLVHV� ORFDO� IRRG�V\VWHPV�DQG�VXSSRUWV� ORFDO� IRRG�FKDLQV��'LYHUVLI\LQJ�FXUUHQW�

FURSSLQJ�V\VWHPV�E\� LQFUHDVLQJ�186�SURGXFWLRQ�FDQ�EH�DQ� LPSRUWDQW�SDUW�RI� WKH�

VROXWLRQ� WRZDUGV� DGGUHVVLQJ�PDOQXWULWLRQ�� IRRG� LQVHFXULW\�� YXOQHUDELOLW\� WR� FOLPDWH�

FKDQJH�DQG�HQYLURQPHQWDO�LVVXHV�FXUUHQWO\�IDFLQJ�6RXWK�$IULFD��,Q�RUGHU�WR�DFKLHYH�

WKLV��WKH�JRYHUQPHQW�ZLOO�QHHG�WR�VXSSRUW�DQG�IXQG�IXUWKHU�UHVHDUFK�LQ�WKLV�DUHD�DQG�

VXEVHTXHQW�SROLF\�FKDQJHV�DUH�QHHGHG�WR�IDFLOLWDWH�WKH�SURGXFWLRQ�RI�186�DQG�WKH�

GHYHORSPHQW�RI�186�YDOXH�FKDLQV�� 

&DWHJRU\ 8QGHUXWLOLVHG�&URS 

&HUHDOV 
6RUJKXP 

7HII 

/HJXPHV 

%DPEDUD�JURXQGQXW 

/DEODE 

&RZSHD 

0DUDPD�EHDQ 

5RRWV�DQG�7XEHUV 
7DUR 

6ZHHW�SRWDWR 

/HDI\�9HJHWDEOHV 

-HZV�0DOORZ 

6SLGHU�SODQW 

$PDUDQWK 

1LJKWVKDGH 

:LOG�ZDWHU�PHORQ 

dĂďůĞ�Ϯ͗�WƌŝŽƌŝƚǇ�ĚƌŽƵŐŚƚ�ƚŽůĞƌĂŶƚ�ĂŶĚͬŽƌ�ŶƵƚƌŝĞŶƚ�ĚĞŶƐĞ�ŶĞŐůĞĐƚĞĚ�ĂŶĚ�ƵŶĚĞƌƵƟůŝƐĞĚ�ĐƌŽƉƐ�ŝŶ�^ŽƵƚŚ��ĨƌŝĐĂ͘� 
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6RPH� 186� VXFK� DV� EDPEDUD� JURXQGQXW�� FRZSHD�� SLJHRQ� SHD�� PLOOHWV�� VRUJKXP� DQG�

$IULFDQ�OHDI\�YHJHWDEOHV��H�J��DPDUDQWK��ZLOG�PXVWDUG��KDYH�SURSHUWLHV�WKDW�DOORZ�WKHP�WR�

JURZ�XQGHU�ZDWHU-VFDUFH�FRQGLWLRQV�LQ�VHPL-DULG�DUHDV��7KLV�PHDQV�WKDW�WKH\�FRXOG�PDNH�

XVH�RI�ODQG�WKDW�LV�XQVXLWDEOH�IRU�JURZLQJ�FDVK�FURSV��RIIHULQJ�EHWWHU�SURVSHFWV�LQ�PDUJLQDO�

SURGXFWLRQ�DUHDV��)RU�H[DPSOH��)LJXUH��� LOOXVWUDWHV�WKDW�VRUJKXP�LV�PRUH�ZDWHU�HIILFLHQW�

�L�H��UHTXLUHV�OHVV�ZDWHU�WR�SURGXFH�WKH�VDPH�\LHOG��WKDQ�RWKHU�PDLQVWUHDP�FHUHDOV��7KHUH�

DUH� DOVR� DUHDV� RI� 6RXWK�$IULFD� WKDW� DUH� ODUJHO\� XVHG� IRU� OLYHVWRFN� �)LJXUH� ��� WKDW� FRXOG�

SRWHQWLDOO\�EH�VXLWDEOH�IRU�JURZLQJ�186��5HFODVVLILFDWLRQ�RI� ODQG�VXLWDELOLW\� LV�UHTXLUHG�WR�

DFNQRZOHGJH� ODQG� WKDW��ZKLOH� QRW� VXLWDEOH� IRU� JURZLQJ� FDVK� FURSV�� LV� VXLWDEOH� IRU�186��

3ROLFLHV�DUH�WKHQ�QHHGHG�WR�VXSSRUW�DQG�LQFHQWLYLVH�IDUPHUV�WR�XVH�WKLV�ODQG�WR�JURZ�186�� 

)LJXUH����:DWHU�XVH�HIILFLHQF\��NJ�KD-��PP-���RI�VRUJKXP��DQ�XQGHUXWLOLVHG�FHUHDO�FURS��
FRPSDUHG�ZLWK�PDLQVWUHDP�FHUHDO�FURSV 

6XLWDELOLW\�RI�/DQG�IRU�*URZLQJ�186 

6RXWK�$IULFD�LV�JHQHUDOO\�VHPL-DULG�ZLWK�����RI�LWV�ODQG�FDWHJRULVHG�DV�XQVXLWDEOH�IRU�UDLQ-

IHG�FURS�SURGXFWLRQ�GXH�WR�D�FRPELQDWLRQ�RI�SRRU�UDLQIDOO�DQG�SRRU�VRLOV��186�KDYH�QRW�

EHHQ�FRQVLGHUHG�LQ�WKLV�FODVVLILFDWLRQ���7KH�SDUWV�RI�WKH�FRXQWU\�ZKHUH�PRVW�VPDOOKROGHU�

IDUPHU�FRPPXQLWLHV�DUH�FRQFHQWUDWHG�KDYH�WKH�OHDVW�DPRXQW�RI�UDLQIDOO���ZKLFK�LV�RQH�IDF�

WRU�FRQWULEXWLQJ� WR� ORZ�FURS�SURGXFWLYLW\� LQ� WKHVH�DUHDV��7KLV� LQ� WXUQ�FRQWULEXWHV� WR� WKHVH�

DUHDV�KDYLQJ�KLJKHU�LQFLGHQFHV�RI�IRRG�LQVHFXULW\��PDOQXWULWLRQ�DQG�SRYHUW\�� 

͘ 
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(QYLURQPHQWDO�'HJUDGDWLRQ� 

7KH� FXUUHQW� IRRG� V\VWHP� LQ� 6RXWK� $IULFD� LV� DOVR� FRQWULEXWLQJ� WR� HQYLURQPHQWDO�

GHJUDGDWLRQ�� ,W� LV� HVWLPDWHG� WKDW� DJULFXOWXUH� FRQWULEXWHV� a���� RI� JOREDO�

DQWKURSRJHQLF�JUHHQKRXVH�JDV��*+*��HPLVVLRQV���&RPPHUFLDO�DJULFXOWXUH�UHOLHV�

RQ�H[WHUQDO� LQSXWV�DQG�HQHUJ\�WR�GULYH�PDFKLQHU\��DV�ZHOO�DV�DJURFKHPLFDOV�DQG�

IHUWLOLVHU� WR� LQFUHDVH� \LHOGV� —� DOO� RI� ZKLFK� DUH� DVVRFLDWHG� ZLWK� VRLO� DQG� ZDWHU�

FRQWDPLQDWLRQ�� 

7KHUH� DUH� SRWHQWLDO� HQYLURQPHQWDO� EHQHILWV� WR� JURZLQJ� 186� DV� WKH\� DUH�

DJURHFRORJLFDOO\� DGDSWHG� WR� WKHLU� ORFDO� HQYLURQPHQW� DQG� W\SLFDOO\� JURZQ� LQ�PRUH�

WUDGLWLRQDO� DQG� GLYHUVLILHG� ZD\V�� 7KLV� PHDQV� WKH\� PD\� UHTXLUH� OHVV� LQSXW��

�GHSHQGLQJ�RQ�WKH�ZD\�WKDW�WKH\�DUH�XSVFDOHG��DQG�FRXOG�FRQWULEXWH�OHVV�VRLO�DQG�

ZDWHU�SROOXWLRQ�WKDQ�FDVK�FURSV�� 

)LJXUH����5DLQIDOO�'LVWULEXWLRQ�DQG�)DUPLQJ�6\VWHPV�DFURVV�6RXWK�$IULFD ͘ 



 
&OLPDWH�&KDQJH� 

/RZ� DJUR-ELRGLYHUVLW\� PHDQV� WKDW� � FXUUHQW� IRRG� SURGXFWLRQ� ODFNV� UHVLOLHQFH� DQG� LV�

YXOQHUDEOH� WR� FOLPDWH� FKDQJH��3URMHFWLRQV� VXJJHVW� WKDW�6RXWK�$IULFD�ZLOO� H[SHULHQFH�

LQFUHDVLQJO\�H[WUHPH�ZHDWKHU��GURXJKWV�DQG�IORRGV���,WV�ZDWHU�SURILOH�LV�UDSLGO\�PRYLQJ�

IURP�ZDWHU�VFDUFH� WR�ZDWHU�VWUHVVHG���/RZ�DQG�YXOQHUDEOH� UDLQIDOO�SDWWHUQV� LQFUHDVH�

ZDWHU� VFDUFLW\� DQG� WKUHDWHQ� WKH� VXVWDLQDELOLW\� RI� IRRG� SURGXFWLRQ� LQ� UXUDO� DUHDV�� ,Q�

IXWXUH�� WKHUH�ZLOO� EH� LQFUHDVLQJ�SUHVVXUH�RQ�DJULFXOWXUH� WR�SURGXFH�PRUH� IRRG�XVLQJ�

OHVV�ZDWHU��� 

,QFUHDVLQJ� SURGXFWLRQ� RI� 186�ZLOO� LQFUHDVH� DJUR-ELRGLYHUVLW\� DQG� WKHUHIRUH� LPSURYH�

WKH� UHVLOLHQFH� RI� WKH� V\VWHP� WR� FOLPDWH� FKDQJH�� 6HYHUDO� 186� KDYH� EHHQ� VKRZQ� WR�

KDYH� ORZ� ZDWHU� UHTXLUHPHQWV� �H�J�� VRUJKXP�� PLOOHWV�� DPDUDQWK��� GURXJKW� DQG� KHDW�

VWUHVV� WROHUDQW�SURSHUWLHV��DQG�GLVHDVH�DQG�SHVW� UHVLVWDQFH��7KHVH�SURSHUWLHV�PDNH�

WKHP� UHVLVWDQW� WR� LQFUHDVLQJ�ZDWHU� VFDUFLW\� DQG� WKHUHIRUH�� WKH\� FRXOG� SOD\� D� FHQWUDO�

UROH� LQ�GURXJKW�PLWLJDWLRQ�VWUDWHJLHV��7DUR�DQG�EDPEDUD�JURXQGQXW�� IRU�H[DPSOH��DUH�

186� ZKLFK� � DUH� SURMHFWHG� WR� EHFRPH� LQFUHDVLQJO\� � VXLWDEOH� IRU� JURZLQJ� LQ� FHUWDLQ�

DUHDV�GXH�WR�WKHVH�FOLPDWLF�FKDQJHV��)LJXUH����� 

(19,5210(17 

&ŝŐƵƌĞ�ϯ͗�ŵĞĂŶ�ĂŶŶƵĂů�ǇŝĞůĚƐ�;ƚͬŚĂͬǇĞĂƌͿ�ŽǀĞƌ�^ŽƵƚŚ��ĨƌŝĐĂ�ƵŶĚĞƌ�ƉƌĞƐĞŶƚ�ĐŽŶĚŝƟŽŶƐ�;ůĞŌͿ�ĂŶĚ�ƉƌŽũĞĐƚĞĚ�
ŝŵŵĞĚŝĂƚĞ�ĨƵƚƵƌĞ�ĐŽŶĚŝƟŽŶƐ�;ƌŝŐŚƚͿ�ĨŽƌ�dĂƌŽ�;ƚŽƉͿ�ĂŶĚ��ĂŵďĂƌĂ�'ƌŽƵŶĚŶƵƚ�;ďŽƩŽŵͿ͘ 



D�>EhdZ/d/KE��E��,��>d, 

:KLOH� VWXQWLQJ� DQG� XQGHUZHLJKW� KDYH� UHGXFHG� LQ� 6RXWK� $IULFD� LQ� WKH� ODVW� ��� \HDUV��

WKH\�DUH�VWLOO�SUHYDOHQW��DQG� WKH�RYHUDOO�EXUGHQ�RI�QXWULWLRQ-UHODWHG�GLVHDVH�KDV�EHHQ�

JURZLQJ�GXH�WR�D�UDSLG�LQFUHDVH�LQ�RYHUZHLJKW�DQG�REHVLW\�LQ�DOO�DJH�JURXSV��)LJXUH�����

7ZR� IDFWRUV�FRQWULEXWLQJ� WR� WKLV� LQFUHDVH� LQ�PDOQXWULWLRQ�DUH� ORZ�GLHWDU\�GLYHUVLW\�DQG�

IRRG�LQVHFXULW\� 

 

'LHWDU\�'LYHUVLW\ 

7KHUH�LV�ORZ�GLHWDU\�GLYHUVLW\�LQ�6RXWK�$IULFD�ZLWK�����RI�GDLO\�FDORULF�LQWDNH�FRPLQJ�

IURP�ILYH�FURSV��PDL]H��ZKHDW��ULFH��SRWDWR�DQG�VRUJKXP����(YLGHQFH�VKRZV�OLQNDJHV�

EHWZHHQ�ORZ�DJUR-ELRGLYHUVLW\�DQG�WKH�IDLOXUH�RI�WKH�FXUUHQW�IRRG�V\VWHP�WR�GHOLYHU�DG�

HTXDWH�TXDQWLWLHV�RI�KHDOWK\��QXWULWLRQDOO\�EDODQFHG�IRRG����0DQ\�FDVK�FURSV�DUH�HQHU�

J\�GHQVH�EXW�ODFN�PLFURQXWULHQWV��,I�FRQVXPHG�DORQH��WKH\�DUH�XQOLNHO\�WR�SURYLGH�DGH�

TXDWH� QXWULWLRQ� DQG� PD\� FRQWULEXWH� WR� PLFURQXWULHQW� GHILFLHQFLHV�� 3URFHVVHG� IRRGV��

PDGH�LQ� ODUJH�SDUW�IURP�WKH�LQJUHGLHQWV�GHULYHG�IURP�FDVK�FURSV�VXFK�DV�VXJDUFDQH�

DQG�PDL]H��KDYH�EHFRPH�D�PDMRU�FRPSRQHQW�RI�GLHWV�LQ�6RXWK�$IULFD�DQG�DUH�DVVRFL�

DWHG�ZLWK�RYHUZHLJKW�LQ�ERWK�FKLOGUHQ�DQG�DGXOWV��DV�ZHOO�DV�FKURQLF�GLVHDVHV�VXFK�DV�

GLDEHWHV�DQG�FDQFHU��� 

)LJXUH����*OREDO�1XWULWLRQ�5HSRUWV�6WDWLVWLFV�RQ�PDOQXWULWLRQ�LQ�XQGHU��V���-���\HDU�ROGV��
DQG�DGXOWV��� 



$� GLYHUVH� GLHW� RI� QXWULHQW� GHQVH� IRRGV� FDQ� KHOS� DGGUHVV� ERWK� REHVLW\� DQG�
XQGHUQXWULWLRQ�� &HUWDLQ� 186� DUH� QXWULHQW� GHQVH� DQG� FRXOG� EH� XVHIXO� LQ� GLYHUVLI\LQJ�
GLHWV� DQG� DGGUHVVLQJ� PLFURQXWULHQW� GHILFLHQFLHV� LQ� SRRU� UXUDO� FRPPXQLWLHV�� )RU�
H[DPSOH�� ������ RI� ZRPHQ� RI� UHSURGXFWLYH� DJH� DUH� DQDHPLF��� D� FRQGLWLRQ�ZKLFK� LV�
PRVW�FRPPRQO\�FDXVHG�E\�LURQ�GHILFLHQF\��)LJXUH���LOOXVWUDWHV�WKH�KLJKHU�LURQ�FRQWHQW�
RI� VRPH� XQGHUXWLOLVHG� FURSV� FRPSDUHG� ZLWK� PDLQVWUHDP� FURSV� ZKLFK� FRXOG� KHOS� WR�
DGGUHVV�DQDHPLD�SUHYDOHQFH��186�WHQG� WR�EH�HDWHQ�DV�ZKROH��PLQLPDOO\-SURFHVVHG�
IRRGV�UDWKHU�WKDQ�DV�SURFHVVHG�IRRGV�ZLWK�ODUJH�DPRXQWV�RI�DGGHG�IDW��VXJDU�DQG�VDOW��
7KHUHIRUH��UHSODFLQJ�FRQVXPSWLRQ�RI�VRPH�SRSXODU�IRRGV�ZLWK�186�FRXOG�DOVR�KHOS�WR�
UHGXFH� WKH�EXUGHQ�RI� RYHUZHLJKW� DQG�REHVLW\��0DLQVWUHDPLQJ�RI�186� WKHUHIRUH�KDV�
WKH� SRWHQWLDO� WR� UHGXFH� PDOQXWULWLRQ�� LPSURYH� QXWULWLRQDO� VWDWXV� DQG� LPSURYH� KHDOWK�
RXWFRPHV��7KH�GHYHORSPHQW�RI�186�YDOXH�FKDLQV�FRXOG�DOVR�LPSURYH�DYDLODELOLW\�DQG�
DIIRUGDELOLW\�RI�WKHVH�IRRGV�LQ�XUEDQ�VHWWLQJV��7R�LQFUHDVH�GHPDQG�IRU�WKHVH�FURSV��WKH�
JRYHUQPHQW�FRXOG� LQFUHDVH�DZDUHQHVV�DQG�HGXFDWLRQ�RQ�ZKLFK�186�KDYH�SRWHQWLDO�
QXWULWLRQDO�EHQHILWV�� 

 
)RRG�,QVHFXULW\ 

$OWKRXJK� WKH� FXUUHQW� IRRG� V\VWHP� KDV� WKH� FDSDFLW\� WR� IHHG� WKH� 6RXWK� $IULFDQ�
SRSXODWLRQ�� IRRG� UHPDLQV� LQDFFHVVLEOH� WR� DERXW� ���� RI� SHRSOH���� $SSUR[LPDWHO\� ���
PLOOLRQ�SHRSOH�LQ�6RXWK�$IULFD�DUH�IRRG�LQVHFXUH�-�PDQ\�LQ�UXUDO�DUHDV����$JULFXOWXUH�LV�
WKH�PDLQ�VRXUFH�RI� OLYHOLKRRG� IRU�PDQ\�SRRU� UXUDO�KRXVHKROGV�EXW� WKH\�RIWHQ�FDQQRW�
VXVWDLQ�VXEVLVWHQFH�DQG�KDYH�OLPLWHG�EX\LQJ�SRZHU�GXH�WR�ORZ�LQFRPHV�DQG�KLJK�IRRG�
SULFHV��� ,W� LV� SURMHFWHG� WKDW� WKH� SURSRUWLRQ� RI� WKH� SRSXODWLRQ� VXIIHULQJ� IURP� FKURQLF�
KXQJHU��XQGHUQXWULWLRQ�DQG�REHVLW\�RZLQJ�WR�IRRG�LQVHFXULW\�ZLOO� LQFUHDVH���,Q�RUGHU�WR�
DGGUHVV� IRRG� LQVHFXULW\��6RXWK�$IULFD�QHHGV�DIIRUGDEOH�� KHDOWK\�� QXWULHQW� GHQVH�DQG�
VXVWDLQDEO\�SURGXFHG�IRRG��� 

186�KDYH�WKH�SRWHQWLDO� WR�H[SDQG�WKH�ODQG�XQGHU�FXOWLYDWLRQ�� LPSURYH�SURGXFWLYLW\�RI�
QXWULHQW�GHQVH�DQG�VXVWDLQDEOH� IRRG��DQG� WKHUHIRUH�DGGUHVV�FKURQLF� IRRG� LQVHFXULW\��
6PDOOKROGHU�IDUPHUV�UHTXLUH�JRYHUQPHQW�VXSSRUW�WR�GHYHORS�WKHLU�FDSDFLW\�LQ�RUGHU�WR�
EH�DEOH�WR�HIIHFWLYHO\�SURGXFH�186��7KLV�ZRXOG�KHOS�WKHP�WR�JURZ�VXIILFLHQW�DPRXQWV�
RI� QXWULHQW� GHQVH� IRRG� WR� QRW� RQO\� DFKLHYH� VXEVLVWHQFH� DQG� EH� OHVV� GHSHQGHQW� RQ�
KDYLQJ� WR� EX\� IURP� WKH� FRPPHUFLDO� VHFWRU�� EXW� DOVR� SRWHQWLDOO\� JURZ� D� VXUSOXV� WKDW�
WKH\� FRXOG�PDUNHW� DQG�XVH� WR�JHQHUDWH�HFRQRPLF� FDSLWDO�� ,Q� RUGHU� WR�GR� WKLV�� YDOXH�
FKDLQV�ZRXOG�QHHG�WR�EH�XSVFDOHG��186�ZRXOG�KDYH�WR�EH�GHYHORSHG�DQG�PDUNHWHG�LQ�
D� ZD\� WKDW� LV� DSSHDOLQJ� WR� WKH� ZLGHU� SRSXODWLRQ� DQG� WKH� VWLJPD� VXUURXQGLQJ� 186�
ZRXOG�QHHG�WR�EH�DGGUHVVHG��,I�186�ZHUH�PRUH�DYDLODEOH�DW�DQ�DIIRUGDEOH�SULFH�WKLV�
ZRXOG�DOVR�KHOS�WR�UHGXFH�IRRG�LQVHFXULW\�LQ�WKH�ZLGHU�SRSXODWLRQ�� 

D�>EhdZ/d/KE��E��,��>d, 
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�ŶĂĞŵŝĂ�ƉƌĞǀĂůĞŶĐĞ͗�/ŶĨĂŶƚƐ 

�ŐĞĚ�ϲ-ϱϵ�ŵŽŶƚŚƐ�с�ϰϭй 

 

�ŶĂĞŵŝĂ�ƉƌĞǀĂůĞŶĐĞ͗��ĚƵůƚ�DĂůĞƐ 

�ŐĞĚ�ϭϱ-ϱϵ�ǇĞĂƌƐ�с�ϭϮ͘Ϯй 

 

�ŶĂĞŵŝĂ�ƉƌĞǀĂůĞŶĐĞ͗��ĚƵůƚ�&ĞŵĂůĞƐ 

�ŐĞĚ�ϭϱ-ϱϵ�ǇĞĂƌƐ�с�ϮϮ͘Ϭй 

 

)LJXUH����&RPSDULVRQ�RI�HVWLPDWHG�SHUFHQWDJH�LURQ�FRQWULEXWLRQ�EDVHG�RQ����J�IUHVK�ERLOHG�SURG�
XFW�SHU�SHUVRQ�SHU�GD\�EHWZHHQ�XQGHUXWLOLVHG�FURSV�DQG�PDLQVWUHDP�FURSV��,QIDQWV���–��\HDUV���
FKLOGUHQ���–���\HDUV���PDOH�DGXOWV����–���\HDUV���IHPDOH�DGXOWV����–���\HDUV�� 

D�>EhdZ/d/KE��E��,��>d, 

,URQ�&RQWHQW $QDHPLD�3UHYDOHQFH 



62&,2(&2120,&�'(9(/230(17� 

6PDOOKROGHU� IDUPHUV� IDFH� QXPHURXV� VRFLRHFRQRPLF� FRQVWUDLQWV� VXFK� DV� ORZ� DF�

FHVV�WR�FUHGLW��ODFN�RI�FROODWHUDO��DEVHQFH�RI�LQIUDVWUXFWXUH��OLPLWHG�DFFHVV�WR�ILQDQFH�

DQG�PDUNHWV�� 7KLV� FRQWULEXWHV� WR� DUHDV� ZLWK� KLJK� FRQFHQWUDWLRQV� RI� VPDOO� KROGHU�

IDUPHUV�KDYLQJ�WKH�KLJKHVW�SUHYDOHQFH�RI�SRYHUW\�DQG�IRRG�LQVHFXULW\� 

186�YDOXH�FKDLQV�DUH�FXUUHQWO\�XQGHYHORSHG�DQG�VR�WKHUH�LV�DQ�RSSRUWXQLW\�IRU�LQ�

FUHDVLQJ� LQFRPH�� FUHDWLQJ�HPSOR\PHQW� DQG� UXUDO� HFRQRPLF�GHYHORSPHQW� WKURXJK�

GHYHORSLQJ�WKH�186�YDOXH�FKDLQ��186�RIIHU�PHDQLQJIXO�RSSRUWXQLWLHV�IRU�VXVWDLQD�

EOH�GHYHORSPHQW�VROXWLRQV�XQGHU� ORZ�LQSXW�DJULFXOWXUDO�V\VWHPV�WR�UHGXFH�SRYHUW\�

WKURXJK�VWUHQJWKHQLQJ�WKH�ORFDO�HFRQRP\�� 

*LYHQ� WKDW� IHPDOH� IDUPHUV� DUH� SDUWLFXODUO\� UHVSRQVLEOH� IRU� WKH� FRQVHUYDWLRQ�� SUR�

GXFWLRQ�� DQG� SURFHVVLQJ� RI� 186�� WKLV� RIIHUV� RSSRUWXQLWLHV� WR� HPSRZHU� ZRPHQ�

WKURXJK�WKHLU�LQFOXVLRQ�LQ�WKH�IRRG�V\VWHP�DQG�WKHUHE\�SURPRWH�JHQGHU�HTXDOLW\�� 



,Kt�dK���,/�s��d,�� 
D�/E^dZ��D/E'�K&�Eh^ 

:H�KDYH� LGHQWLILHG�SULRULW\�186�FURSV� IRU�6RXWK�$IULFD�GXH� WR� WKHLU�HQYLURQPHQWDO�DQG�

QXWULWLRQDO�EHQHILWV��7DEOH�����,Q�RUGHU�WR�PDLQVWUHDP�WKHVH�186��WKH�JRYHUQPHQW�QHHGV�

WR�VXSSRUW�IXUWKHU�UHVHDUFK�DQG�IXWXUH�SROLF\�VKRXOG�IRFXV�RQ�VXSSRUWLQJ�WKH�XSVFDOLQJ�RI�

186�YDOXH�FKDLQV� 
 

9DOXH�&KDLQV� 

7KHUH� DUH� VHYHUDO� SRLQWV� LQ� WKH� YDOXH� FKDLQ� WKDW� FDQ� EH� WDUJHWHG� WR� KHOS�PDLQVWUHDP�

186�� �6WDNHKROGHU�DQDO\VLV� LV�QHHGHG� WR� LGHQWLI\�NH\�DFWRUV� LQYROYHG�DQG�DQDO\VH�NH\�

OLPLWDWLRQV�DQG�RSSRUWXQLWLHV�WR�PRYH�IRUZDUG� 

· %UHHGLQJ�FURS�LPSURYHPHQW 

o )RUPXODULVH� WKH� LQGLJHQRXV� NQRZOHGJH� EDVH� �L�H�� GRFXPHQWDWLRQ� RI� GLIIHUHQW�

VSHFLHV� DQG� WKHLU� XVHV� IURP� ORFDO� NQRZOHGJH� ZLWK� DSSURSULDWH� LQWHOOHFWXDO�

SURSHUW\�VDIHJXDUGLQJ�LQ�SODFH�� 

o $OORZ�EUHHGHUV� WR�DFFHVV�PDWHULDO�RQ�186�WR�DOORZ� WKHP�WR� LQFRUSRUDWH� LW� LQ�

WKHLU�EUHHGLQJ�SURJUDPPHV� 

o 'HSOR\� ELRWHFKQRORJ\� WHFKQLTXHV� IRU� 186� WR� DVVLVW� LQ� WKH� GHYHORSPHQW� RI�

LPSURYHG�YDULHWLHV�DQG�LGHQWLI\�IDYRXUDEOH�WUDLWV�� 

· 3URGXFWLRQ� 

o )RUPXODWLRQ�RI�FURS�DQG�VRLO�PDQDJHPHQW�VWUDWHJLHV��WR�RSWLPLVH�SURGXFWLRQ� 

o 'HYHORSPHQW�RI�SRVW-KDUYHVW�KDQGOLQJ�DQG�SURFHVVLQJ�WHFKQRORJLHV�WR�HQVXUH�

 WKH�EHQHILWV�RI�QXWULHQW�GHQVH�186�DUH�UHDOLVHG�� 

· $JUR-SURFHVVLQJ 

o 'HYHORSPHQW�RI�SURFHVVLQJ�WHFKQLTXHV�WR�DGG�YDOXH�DQG�UHOHYDQFH�WR�WKH�HQG�

  SURGXFW� 

o &UHDWLRQ�RI�QRYHO�IRRG�LWHPV�DQG�UHFLSHV�XVLQJ�186� 

o 3URGXFW�GHYHORSPHQW�WR�PDNH�PRUH�DWWUDFWLYH�WR�FRQVXPHUV�� 

· 6HOOLQJ� 

o 6XSSRUW�GLVWULEXWLRQ�DQG�WUDGH� 

o 6XSSRUW�IRU�LQFOXGLQJ�186�LQ�UHWDLO�DQG�FDWHULQJ�� 

o 3URPRWLRQ�DQG�ODEHOOLQJ�RI�186� 

· &LWL]HQV 

o 0DUNHWLQJ�DQG�EUDQGLQJ�HIIRUWV��H�J��RUJDQLF�IDLU�WUDGH�PDUNHWV�� 

o� 3URPRWLRQ�WR�FRPEDW�VWLJPD�DURXQG�186�� 

o 6WLPXODWH�FRQVXPHU�GHPDQG� 

o ,QFUHDVH�DZDUHQHVV�RI�SRWHQWLDO�KHDOWK�EHQHILWV�GXH�WR�QXWULHQW�GHQVLW\�� 



,Kt�dK���,/�s��d,�� 
D�/E^dZ��D/E'�K&�Eh^ 

&RQVLGHUDWLRQV�IRU�3ROLF\�0DNHUV 

· $FNQRZOHGJH�DQG�HQGRUVH�WKH�FULWLFDO�YDOXH�DQG�UROH�186 

o )RUPDO�DFNQRZOHGJPHQW�E\�NH\�GHFLVLRQ�PDNHUV�RI�WKH�YDOXH�RI�186�DQG�WKHLU�

 FRQVLGHUDWLRQ�DV�HTXDO�LPSRUWDQFH�WR�PDMRU�FDVK�FURSV� 

o &RPPLW�WR�LQWHJUDWH�186�DV�D�NH\�HOHPHQW�LQ�IXWXUH�JRYHUQPHQW�SROLFLHV�DQG�

 VWUDWHJLHV�LQFOXGLQJ��WKH�IROORZLQJ�GUDIWV� 

¨ 7KH�1DWLRQDO�3ROLF\�RQ�&RPSUHKHQVLYH�3URGXFHU�'HYHORSPHQW� 

   6XSSRUW 

¨ 7KH�&OLPDWH�6PDUW�$JULFXOWXUH�6WUDWHJLF�)UDPHZRUN�IRU�$JULFXOWXUH��

   )RUHVWU\�DQG�)LVKHULHV� 

¨ 7KH�,QGLJHQRXV�)RRG�&URSV�6WUDWHJ\�� 

o 5HFRJQLVH� WKH� LPSRUWDQFH� RI� ,QGLJHQRXV� .QRZOHGJH� 6\VWHPV� E\� VXSSRUWLQJ�

 WKH� GHYHORSPHQW�DQG�HWKLFDO�UHFRUGLQJ�RI�VXFK�V\VWHPV� 

o 5HFODVVLI\� ³/DQG� &DSDELOLW\� &ODVVLILFDWLRQ´� XVLQJ� DQ� DJUR-HFRORJ\� EDVHG�

 DSSURDFK�WR�LQFOXGH�186�� 

o 5HYLVH� WKH� ³6WUDWHJLF� *UDLQV� 5HVHUYHV� 6\VWHP´� WR� LQFOXGH� D� EURDGHU� VHW� RI�
 FURSV� 

 

o (QGRUVH�186�SRWHQWLDO�SURGXFWLYLW\�DQG�ILQDQFLDO�UHZDUGV� 

o (QGRUVH�186�SRWHQWLDO�KHDOWK�EHQHILWV�GXH�WR�QXWULHQW�GHQVLW\�� 

· 6XSSRUW� UHVHDUFK�DQG�GHYHORSPHQW�RI�186� WR�HQKDQFH� WKH�YDOXH�RI�186�ZLWKLQ�

WKH�IRRG�V\VWHP 

o $OORFDWH� IXQGLQJ� WR� DGGUHVV� WKH� FXUUHQW� NQRZOHGJH� JDSV� IRFXVVLQJ� RQ� WKH�

 SULRULW\�186��7DEOH���� 

· 6XSSRUW�HGXFDWLRQ��WUDLQLQJ�DQG�FDSDFLW\�GHYHORSPHQW�WR�IDFLOLWDWH�WKH�

LQWHQVLILFDWLRQ�RI�KLJK-TXDOLW\�186�SURGXFWLRQ� 

o (VWDEOLVK�HGXFDWLRQ�DQG�DZDUHQHVV�RQ�WKH�YDOXH�RI�186�WR�HQFRXUDJH�

 XSWDNH�DQG�DGRSWLRQ� 

o 3URYLGH�H[WHQVLRQ�RIILFHUV�DQG�IDUPHUV�ZLWK�EDVLF�NQRZOHGJH�RI�WKH�SURGXFWLRQ�

 DQG�SUHSDUDWLRQ�RI�186�DQG�SURYLGH�WUDLQLQJ�WR�DGGUHVV�XQGHYHORSHG�VNLOOV� 

 

 



,Kt�dK���,/�s��d,��D�/E^dZ��D/E'�

 

· (VWDEOLVK� DQG� LQFHQWLYLVH� WKH� FUHDWLRQ� DQG� GHYHORSPHQW� RI� � YDOXH� FKDLQV� WR�

DOORZ�186�WR�EH�LQFOXGHG�LQ�WKH�GRPLQDQW�IRRG�V\VWHP� 

o 3URYLGH� VXIILFLHQW� ILQDQFLDO� DQG�PDWHULDO� VXSSRUW� WR� DOORZ�186� YDOXH� FKDLQV�

 WR� EH�HVWDEOLVKHG�DQG�IRU�186�WR�EH�LQFOXGHG�LQ�WKH�GRPLQDQW�IRRG�V\VWHP� 

o ,QFOXGH�186� LQ� WKH� FURS� FKRLFH� RI� FRPPRGLW\� FURSV� WKDW� UHFHLYH� LQSXW� DQG�

 VXEVLG\�VXSSRUW�IRU�VPDOO-VFDOH�IDUPHUV�� 

o 3URYLGH�LQIUDVWUXFWXUH�IRU�XSVFDOLQJ��GLVWULEXWLQJ�DQG�PDUNHWLQJ�186 

o 3URPRWH�LQQRYDWLRQ�RI�QHZ�WHFKQRORJLHV�WKDW�FDQ�EH�XVHG�WR�H[SDQG�VFDOH�RI�

 SURGXFWLRQ��PDQXIDFWXULQJ��VWRUDJH�DQG�SURFHVVLQJ�WR�DGG�YDOXH�WR�SURGXFWV� 

o (PEUDFH� LQIRUPDO� WUDGHUV� DQG� WUDQVSRUWHUV� �DOUHDG\� DFWLYH� LQ� WKH� IRRG�

 V\VWHPV�� RSHUDWH� LOOHJDOO\���PDNH� LW� FRQGXFLYH� IRU� WKHP� WR�GLVWULEXWH� IRRG� WR�

 SRRU�FRPPXQLWLHV�� 

5HIHUHQFHV� 

��� 'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVWU\�DQG�)LVKHULHV��$EVWUDFW�2I�$JULFXOWXUDO�6WDWLVWLFV���������ZZZ�GDII�JRY�]D� 

��� &KLYHQJH��3�3���0DEKDXGKL��7���0RGL��$�7��DQG�0DIRQJR\D��3��7KH�3RWHQWLDO�5ROH�RI�1HJOHFWHG�DQG�8QGHUXWLOLVHG�&URS�
6SHFLHV�DV�)XWXUH�&URSV�XQGHU�:DWHU�6FDUFH�&RQGLWLRQV�LQ�6XE-6DKDUDQ�$IULFD��,QW�-�(QYLURQ�5HV�3XEOLF�+HDOWK��
������������-����� 

��� 0DEKDXGKL��7���&KLEDUDEDGD��7���0RGL��$��:DWHU-)RRG-1XWULWLRQ-+HDOWK�1H[XV��/LQNLQJ�:DWHU�WR�,PSURYLQJ�)RRG���1XWULWLRQ�
DQG�+HDOWK�LQ�6XE-6DKDUDQ�$IULFD��,QW�-�(QYLURQ�5HV�3XEOLF�+HDOWK����������������� 

��� 0RGL��$�7���0DEKDXGKL��7��'HYHORSLQJ�D�UHVHDUFK�DJHQGD�IRU�SURPRWLQJ�XQGHUXWLOLVHG��LQGLJHQRXV�DQG�WUDGLWLRQDO�FURSV�-�
5HSRUW�WR�WKH�:DWHU�5HVHDUFK�&RPPLVVLRQ������� 

��� 'HSDUWPHQW�RI�(QYLURQPHQWDO�$IIDLUV��*+*�1DWLRQDO�,QYHQWRU\�5HSRUW��6RXWK�$IULFD������-������������� 

��� =LHUYRJHO��*���1HZ��0���*DUGHUHQ��(�$����HW�DO��&OLPDWH�FKDQJH�LPSDFWV�DQG�DGDSWDWLRQ�LQ�6RXWK�$IULFD��:,5(6�&OLP�
&KDQJH������������-����� 

��� 6LQJHOV��$���$QQDQGDOH��-�*���-DJHU��-�0��HW�DO��0RGHOOLQJ�FURS�JURZWK�DQG�FURS�ZDWHU�UHODWLRQV�LQ�6RXWK�$IULFD��3DVW�
DFKLHYHPHQWV�DQG�OHVVRQV�IRU�WKH�IXWXUH��6RXWK�$IULFDQ�-RXUQDO�RI�3ODQW�DQG�6RLO���������������-���� 

��� *OREDO�1XWULWLRQ�5HSRUW��6RXWK�$IULFD��1XWULWLRQ�&RXQWU\�3URILOH������� 

��� 0DEKDXGKL��7���&KLPRQ\R��9�*�3��DQG�0RGL��$�7��6WDWXV�RI�8QGHUXWLOLVHG�&URSV�LQ�6RXWK�$IULFDௗ��2SSRUWXQLWLHV�IRU�'HYHORS�
LQJ�5HVHDUFK�&DSDFLW\��6XVWDLQDELOLW\��������������� 

���� 0DEKDXGKL��7���&KLEDUDEDGD��7�3��9���&KLPRQ\R��3���HW�DO��0DLQVWUHDPLQJ�8QGHUXWLOL]HG�,QGLJHQRXV�DQG�7UDGLWLRQDO�&URSV�
LQWR�)RRG�6\VWHPVௗ��$�6RXWK�$IULFDQ�3HUVSHFWLYH��6XVWDLQDELOLW\����������������� 

���� 7HPX��$���5XGHEMHU��3���<D\H��$�'��DQG�2FKROD��$�2��&XUULFXOXP�*XLGH�RQ�1HJOHFWHG�DQG�8QGHUXWLOL]HG�6SHFLHV�������� 



6+()6 LV� D� SURJUDPPH� DLPLQJ� WR� SURYLGH�

SROLF\� PDNHUV� ZLWK� QRYHO�� LQWHUGLVFLSOLQDU\�

HYLGHQFH�WR�GHILQH�IXWXUH�IRRG�V\VWHPV�SROLFLHV�

WKDW� GHOLYHU� QXWULWLRXV�DQG� KHDOWK\� IRRGV� LQ� DQ�

HQYLURQPHQWDOO\� VXVWDLQDEOH� DQG� VRFLDOO\�

HTXLWDEOH�PDQQHU�  

7KLV� VWXG\� IRUPV� SDUW� RI� WKH� 6XVWDLQDEOH� DQG� +HDOWK\� )RRG� 6\VWHPV�
�6+()6�� SURJUDPPH� VXSSRUWHG� E\� WKH�:HOOFRPH�7UXVW¶V�2XU� 3ODQHW��
2XU�+HDOWK�SURJUDPPH�>JUDQW�QXPEHU���������=����=@�  

VKHIVJOREDO�OVKWP�DF�XN 

#VKHIVJOREDO� 


