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9LWDPLQ�$�GHILFLHQF\��GLYHUVH�FDXVHV��GLYHUVH�VROXWLRQV�
6XPPDU\�
9LWDPLQ�$�GHILFLHQF\��9$'��DIIHFWV�DERXW�����RI�WKH�ZRUOG�SRSXODWLRQ��0DQ\�RI�WKRVH�DIIHFWHG�IURP�
YLWDPLQ�DQG�PLQHUDO�GHILFLHQFLHV��90'��DSSHDU�WR�KDYH�HQRXJK�WR�HDW�EXW�VWLOO�UHJXODUO\�PLVV�YLWDPLQV�
DQG�PLFURQXWULHQWV�VXFK�DV�LURQ��LRGLQH�RU�FDOFLXP�LQ�WKHLU�GLHW��9$'�HVSHFLDOO\�DIIHFWV�VPDOO�FKLOGUHQ�
DQG� SUHJQDQW� RU� EUHDVWIHHGLQJ� PRWKHUV�� UHVXOWLQJ� LQ� KLJKHU� VXVFHSWLELOLW\� WR� RWKHU� GLVHDVHV� DQG�
LUUHYHUVLEOH�EOLQGQHVV��9$'�FDQ�EH�FRPEDWHG�ZLWK�D�YDULHW\�RI�IRRG�DQG�PHGLFLQH�EDVHG�DSSURDFKHV��
LQFOXGLQJ� KRXVH� JDUGHQV�� LQFUHDVHG� IRRG� GLYHUVLW\�� IRRG� IRUWLILFDWLRQ� DQG� PHGLFDO� YLWDPLQ� $�
VXSSOHPHQWDWLRQ�� 3URPLVLQJ� UHVXOWV� FRPH� IURP� FRXQWULHV� VXFK� DV� %DQJODGHVK�� ,QGRQHVLD�� 9LHWQDP��
1HSDO�DQG�WKH�3KLOLSSLQHV��ZKHUH�WKH�LUUHYHUVLEOH�EOLQGQHVV�RI�FKLOGUHQ�FRXOG�EH�HOLPLQDWHG���
1DWLRQZLGH�VXSSOHPHQWDWLRQ�SURJUDPPHV�FRPELQHG�WR�VXSSOHPHQW�FKLOGUHQ�RQFH�RU�WZLFH�D�\HDU�ZLWK�
KLJK�GRVHV�RI�9LWDPLQ�$�DUH�FRPELQHG�LQ�DW�OHDVW����FRXQWULHV�ZLWK�1DWLRQDO�,PPXQLVDWLRQ�'D\V��7KH\�
DUH�D�NH\�IDFWRU�LQ�UHGXFLQJ�9$'�RQ�DQ�DFXWH�EDVLV��EXW�RQ�WKH�ORQJ�WHUP��ZHOO�GHVLJQHG�KRPH�JDUGHQ�
SURJUDPPHV��LQFOXGLQJ�HGXFDWLRQ�IRU�D�PRUH�GLYHUVH�GLHW��DUH�WKH�PRVW�VXVWDLQDEOH�ZD\�WR�UHGXFH�9$'�
DQG� RWKHU� 90'V� RQ� WKH� KRXVHKROG� OHYHO�� 2QFH� WKH� KRPH� JDUGHQV� DUH� HVWDEOLVKHG�� WKH\� SURYLGH�
VXVWDLQDEOH�� DOO�\HDU�URXQG� DYDLODELOLW\� RI� GLYHUVH� IRRG�� +RPH� JDUGHQV� DQG� VPDOO�VFDOH� DQLPDO�
SURGXFWLRQ�KDYH�SURYHQ�WR�LPSURYH�WKH�YLWDPLQ�$�VWDWXV�RI�PRWKHUV�DQG�FKLOGUHQ��HYHQ�RQ�YHU\�VPDOO�
SLHFHV�RU�LQ�ODQGOHVV�KRXVHKROGV��
7KH� JRDO� RI� FRPEDWLQJ� 9$'� LV� QRW� WR� SURYLGH� PHGLFDO� WUHDWPHQW�� LW� LV� WR� DYRLG� 9$'� DQG� DQRWKHU�
90'V�� %\� FRPEDWLQJ� 9$'� ZLWK� KRPH� JDUGHQV�� VXVWDLQDEOH� V\VWHPV� DUH� FUHDWHG� WKDW� SURYLGH� IRRG�
VHFXULW\� DQG� GLYHUVLW\� IURP� WKH� JUDVVURRWV� OHYHO�� LQ� D� ZD\� WKDW� LV� HPSRZHULQJ� ZRPHQ� DQG� SURWHFWV�
DJUR�ELRGLYHUVLW\��
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,QWURGXFWLRQ�
:RUOGZLGH�� DERXW� ���� PLOOLRQ� SHRSOH� DUH� FODVVLILHG� DV� XQGHUQRXULVKHG� E\� WKH� )RRG� DQG� $JULFXOWXUDO�
2UJDQL]DWLRQ� �)$2������� LQ������������+RZHYHU�� DQRWKHU����� WLPHV�DV�PDQ\�SHRSOH� VXIIHU� IURP�³KLGGHQ�
KXQJHU´��3HRSOH�VXIIHULQJ�IURP�KLGGHQ�KXQJHU�DSSHDU�WR�JHW�HQRXJK�WR�HDW���DW�OHDVW�LQ�WHUPV�RI�FDORULHV���EXW�
DUH�ODFNLQJ�LQ�PLFUR�QXWULHQWV�VXFK�DV�YLWDPLQV�DQG�PLQHUDOV�VXFK�DV�LURQ�RU�LRGLQH��7KHVH�PLFURQXWULHQWV�DUH�
HVVHQWLDO�IRU�KXPDQ�KHDOWK��DQG�WKHLU�ODFN�FDQ�OHDG�WR�OLIHORQJ�SK\VLFDO�DQG�FRJQLWLYH�GLVDELOLWLHV��)$2��������
7KH�HIIHFWV�DQG�V\PSWRPV�RI�9LWDPLQ�DQG�0LQHUDO�'HILFLHQFLHV��90'V��DUH�RIWHQ�JHQHUDO�DQG�YDJXH��7KH\�
LQFOXGH� OLVWOHVVQHVV�� LQFUHDVHG� VHYHULW\� RU� IUHTXHQF\� RI� LOOQHVVHV�� SRRU� H\HVLJKW� DQG�RU� LPSDLUHG� FRJQLWLYH�
GHYHORSPHQW�DQG�SK\VLFDO�JURZWK��7KXV��WKHVH�V\PSWRPV�FDQ�RIWHQ�JR�XQUHFRJQLVHG��HVSHFLDOO\�IRU�FKLOGUHQ�
DOUHDG\� OLYLQJ� LQ� SRRU� FRQGLWLRQV�� +LGGHQ� KXQJHU� KDV� EHHQ� SUHVHQW� WKURXJKRXW� KLVWRU\�� DOWKRXJK� LV� QRZ�
ODUJHO\�RYHUFRPH�LQ�WKH�LQGXVWULDOL]HG�FRXQWULHV��81,&()�HW�DO���������7KLV�LV�PDLQO\�GXH�WR�D�UHODWLYHO\�KLJK�
OHYHO�RI�IRRG�VHFXULW\���SUHYHQWLYH��KHDOWKFDUH�IRFXVVLQJ�RQ�ULVN�JURXSV�VXFK�DV�LQIDQWV�RU�SUHJQDQW�ZRPHQ��
DQG� IRRG� IRUWLILFDWLRQ� DQG� VXSSOHPHQWDWLRQ�� ,Q� PDQ\� GHYHORSLQJ� FRXQWULHV�� KRZHYHU�� KLGGHQ� KXQJHU� VWLOO�
UHPDLQV� D� PDMRU� VRXUFH� RI� SXEOLF� KHDOWK� SUREOHPV�� 90'V� DUH� WKRXJKW� WR� DIIHFW� VRPH� ���� RI� WKH� ZRUOG�
SRSXODWLRQ� �0,�	�81,&()� �������0LFURQXWULHQW� GHILFLHQFLHV� DUH� PRVW� SUHYDOHQW� ZKHUH� WKHUH� LV� SRYHUW\��
HQYLURQPHQWDO�GHSULYDWLRQ�DQG�VRFLDO�GLVSDULW\���
0LFUR�QXWULHQW� GHILFLHQFLHV�� WKH� KLGGHQ� KXQJHU�� DUH� ZLGHVSUHDG�� 7KLV� EULHILQJ� H[DPLQHV� RQH� VXFK� PLFUR�
QXWULHQW��YLWDPLQ�$��DQG�GHWDLOV�WKH�VWHSV�WKDW�KDYH�EHHQ�WDNHQ�WR�FRPEDW�WKLV�GHILFLHQF\�LQ�D�VXVWDLQDEOH�ZD\��

9LWDPLQ�$�'HILFLHQF\��9$'��
9LWDPLQ� $� GHILFLHQF\� �9$'�� RFFXUV�ZKHQ� WRR� OLWWOH� YLWDPLQ�$� LV� SUHVHQW� LQ� WKH� IRRG� RYHU� D� ORQJ� SHULRG��
9LWDPLQ� $� LV� IDW� VROXEOH� DQG� H[FHVVLYH� YLWDPLQ� $� FDQ� EH� VWRUHG� LQ� WKH� OLYHU�� VR� 9$'� GRHV� QRW� RFFXU�
LPPHGLDWHO\�ZKHQ�WKHUH�LV�QR�YLWDPLQ�$�LQ�WKH�IRRG��EXW�ZKHQ�WKH�VWRUDJH�LQ�WKH�ERG\�KDV�EHHQ�H[KDXVWHG�
�)$2�:+2��������9LWDPLQ�$�SOD\V�VHYHUDO�FUXFLDO�UROHV�LQ�WKH�KXPDQ�ERG\��,Q�WKH�UHWLQD�RI�WKH�H\HV��LW�LV�
QHHGHG�IRU�WKH�DGDSWDWLRQ�WR�GDUNQHVV��VR�9$'�OHDGV�WR�QLJKW�EOLQGQHVV��%HVLGHV�WKDW��YLWDPLQ�$�LV�LPSRUWDQW�
LQ�DOO�ERG\�WLVVXHV�WR�PDLQWDLQ�JURZWK�DQG�KHDOWK�RI�FHOOV��,Q�SDUWLFXODU��HSLWKHO�FHOOV�DUH�DIIHFWHG�E\�ODFN�RI�
YLWDPLQ�$�� OHDGLQJ� WR�D�ZHDNHQLQJ�RI� WKH� LPPXQH� V\VWHP�DQG� WR� LUUHYHUVLEOH�EOLQGQHVV�GXH� WR�H\H� OHVLRQV�
�[HURSKWKDOPLD��)$2�������)$2�:+2���������
9$'�FDQ�RFFXU�WR�LQGLYLGXDOV�RI�DOO�DJH��+RZHYHU��LW�LV�SDUWLFXODUO\�UHOHYDQW�WR�FKLOGUHQ�XQGHU���\HDUV�RI�DJH��
9$'�UHODWHG�EOLQGQHVV�LV�PRVW�SUHYDOHQW�LQ�FKLOGUHQ�XQGHU�WKH�DJH�RI����EHFDXVH�WKLV�SHULRG�LV�FKDUDFWHULVHG�
E\�KLJK� UHTXLUHPHQWV�RI�YLWDPLQ�$� WR�VXSSRUW�JURZWK�� WKH� WUDQVLWLRQ� IURP�EUHDVWIHHGLQJ� WR�RWKHU� IRRG��DQG�
LQFUHDVHG�QXPEHUV�RI� LQIHFWLRQV� �)$2�:+2��������$Q�HVWLPDWHG��������� WR���������FKLOGUHQ�ZRUOGZLGH�
EHFRPH�SDUWLDOO\�RU�WRWDOO\�EOLQG�HDFK�\HDU�GXH�WR�9$'��DQG�DERXW�KDOI�RI�WKHP�GLH�ZLWKLQ�D�\HDU�RI�ORVLQJ�
WKHLU� VLJKW� �:+2��������0RVW� RI� WKH� ���� WR�����PLOOLRQ� FKLOGUHQ� DIIHFWHG�E\�9$'�ZRUOGZLGH�KDYH� VXE�
FOLQLFDO�PDQLIHVWDWLRQV� �:+2� ������� 7KDW� LV�� WKH\� DUH� YLWDPLQ�$� GHILFLHQW�� EXW� WKH\� GRQ¶W� �\HW�� KDYH� WKH�
FODVVLFDO�V\PSWRPV�VXFK�DV�QLJKW�EOLQGQHVV��7KH\�DUH�PRUH�OLNHO\�WR�EH�PRUH�VHYHUHO\�DIIHFWHG�E\�PHDVOHV��
WXEHUFXORVLV��GLDUUKRHD�DQG�RWKHU�LOOQHVVHV�DQG�WKXV�KDYH�D�KLJKHU�PRUWDOLW\�ULVN��:+2��������HVWLPDWHV�WKDW�
WKH� HOLPLQDWLRQ� RI�9$'� FRXOG� UHGXFH� FKLOGKRRG�PRUWDOLW\� E\� ���� DQG� WKH�PRUWDOLW\� WKURXJK�PHDVOHV� E\�
������
9$'�LV�DOVR�FRPPRQ�LQ�SUHJQDQW�ZRPHQ�LQ�WKH�*OREDO�6RXWK��EHFDXVH�SUHJQDQW�DQG�EUHDVW�IHHGLQJ�ZRPHQ�
KDYH�KLJKHU�GHPDQGV�RI�YLWDPLQ�$��,W�H[SRVHV�WKHP�WR�D�KLJKHU�ULVN�RI�GHDWK�GXULQJ�RU�VKRUWO\�DIWHU�JLYLQJ�
ELUWK��1HDUO\���������ZRPHQ�GLH�IURP�FKLOGELUWK�UHODWHG�FDXVHV�HYHU\�\HDU��WKH�YDVW�PDMRULW\�RI�WKHP�IURP�
FRPSOLFDWLRQV�WKDW�FRXOG�EH�UHGXFHG�WKURXJK�EHWWHU�QXWULWLRQ�LQFOXGLQJ�SURYLVLRQ�RI�YLWDPLQ�$��:+2��������
,Q�DGGLWLRQ��FKLOGUHQ�ERUQ�E\�PRWKHUV�ZLWK�9$'�VWDUW�WKHLU�OLIH�ZLWK�SUHFLRXV�OLWWOH�YLWDPLQ�$�VWRUHG�LQ�WKHLU�
ERGLHV��
9$'�DIIHFWV�DERXW�����RI�WKH�JOREDO�SRSXODWLRQ��0DLQO\�FKLOGUHQ�DQG�SUHJQDQW�DQG�EUHDVWIHHGLQJ�ZRPHQ��
EHFDXVH� WKHLU�GHPDQG�RI�9$'� LV�KLJKHU��9$'� LQFUHDVHV� WKH� VXVFHSWLELOLW\� WRZDUGV�RWKHU�GLVHDVHV�DQG�FDQ�
FDXVH�LUUHYHUVLEOH�EOLQGQHVV��
�
�



� �

1DWXUDO�YLWDPLQ�$�VRXUFHV�
9LWDPLQ�$��UHWLQRO��LV�SUHVHQW�LQ�DQLPDO�SURGXFWV�VXFK�DV�PLON��HJJV��PHDW�DQG�HVSHFLDOO\�LQ�OLYHU��7KH�ERG\�
FDQ�DOVR�IRUP�YLWDPLQ�$�IURP�SUR�YLWDPLQ�$��EHWD�FDURWHQH�DQG�FHUWDLQ�RWKHU�FDURWHQRLGV��ZKLFK�DUH�SUHVHQW�
LQ�D�ZLGH�YDULHW\�RI�RUDQJH�FRORXUHG�IUXLWV�DQG�YHJHWDEOHV��VXFK�DV�FDUURWV��VZHHW�SRWDWR��FDVVDYD��DQG�PDQJR��
DQG�LQ�JUHHQ�OHDI\�YHJHWDEOHV�VXFK�DV�VSLQDFK��UDGLVK�DQG�SXPSNLQ�OHDYHV��
:KHWKHU�D�SHUVRQ�JHWV�VXIILFLHQW�YLWDPLQ�$�IURP�WKHLU�IRRG�GHSHQGV�RQ�YDULRXV�IDFWRUV��WKH�WRWDO�IRRG�LQWDNH��
JHQHUDO�KHDOWK��WKH�YLWDPLQ�$�GHPDQG�RI�WKH�ERG\��KRZ�PXFK�RI�WKH��SUR�YLWDPLQ�$�LV�DEVRUEHG�E\�WKH�ERG\�
DQG�WKH�HIILFLHQF\�RI�FRQYHUVLRQ�RI�SUR�YLWDPLQ�$�WR�YLWDPLQ�$��WKH�ELR�DYDLODELOLW\����3UR�YLWDPLQ�$�LV�IDW�
VROXEOH��VR�ZLWKRXW�IDW�RU�RLO�LQ�WKH�IRRG�LW�FDQQRW�EH�DEVRUEHG�LQ�WKH�JXW��7KH�ELR�DYDLODELOLW\�RI�SUR�YLWDPLQ�
$�FRPSRXQGV�DOVR�GHSHQGV�RQ�IRRG�PDWUL[��7DEOH����DQG�WKH�KRZ�IRRG�LV�SUHSDUHG��)RU�H[DPSOH��PRUH�SUR�
YLWDPLQ�$�LV�WDNHQ�XS�IURP�FRRNHG�DQG�PDVKHG�YHJHWDEOHV�WKDQ�IURP�UDZ�SURGXFWV��'LHWDU\�GHILFLHQFLHV�LQ�
RWKHU�QXWULHQWV�VXFK�DV�]LQF�DQG�IDW�RLO�FDQ�OLPLW�WKH�UDWH�RI�FRQYHUVLRQ��ZKLOH�D�ODFN�RI�YLWDPLQ�$�FDQ��LQ�WXUQ��
GHFUHDVHV� LURQ� PHWDEROLVP� �)$2�:+2� ������� +HQFH�� D� EDODQFHG� DQG� GLYHUVH� GLHW� LV� RI� LPSRUWDQFH� LQ�
PDLQWDLQLQJ� WKH�ERG\¶V� FDSDFLW\� WR� DEVRUE�SUR�YLWDPLQ�$�DQG�FRQYHUW� LW� WR�YLWDPLQ�$� �%URZQ�HW� DO�� ������
'LMNKXL]HQ�HW�DO��������5DKPDQ�HW�DO��������.XKQOHLQ�	�3OHWR��������
)RRG�FRPSRVLWLRQ�WDEOHV�DUH�RIWHQ�XVHG�WR�HVWLPDWH�VSHFLILF�QXWULHQW�LQWDNHV�DV�ZHOO�DV�WKH�DGHTXDF\�RI�GLHWV�
IRU�SRSXODWLRQ�JURXSV��+HOV�HW�DO���������+RZHYHU��ZKLOVW� WKHVH�WDEOHV�FDQ�EH�VWDQGDUGL]HG�� WKH�DFWXDO�IRRG�
HDWHQ�LV�QRW�VWDQGDUGL]HG��3UR�YLWDPLQ�$�FRQWHQW�PD\�EH�LQIOXHQFHG�E\�IDFWRUV�VXFK�DV�VHDVRQV�DQG�JURZLQJ�
FRQGLWLRQV��VWDJH�RI�PDWXULW\��SLFNLQJ�WR�PDUNHW�FRQGLWLRQV��SODQW�YDULHW\��DQG�YDULDWLRQV�LQ�WKH�FOHDQLQJ�DQG�
LQ� WKH� FRRNLQJ� FRQGLWLRQV� �+HOV� HW� DO�� ������� )RU� H[DPSOH�� WKH� ELR�DYDLODELOLW\� RI� SUR�YLWDPLQ� $� LQ� UDZ�
VSLQDFK�OHDYHV�LV�PXFK�ORZHU�WKHQ�WKDW�RI�VWHDPHG�DQG�SXUHHG�VSLQDFK�ZLWK�D�ELW�RI�RLO��+DVNHOO�HW�DO���������
6LPLODUO\�SUR�YLWDPLQ�XSWDNH�LV� ORZHU�IURP�VDODGV�ZLWK�QR��RU� ORZ�IDW�VDODG�VDXFHV� WKHQ�IURP�VDODG�VDXFHV�
ZLWK�RLO��%URZQ�HW�DO���������
$FFRUGLQJ�WR�WKH�)$2�:+2���������DYDLODEOH�IRRG�FRPSRVLWLRQ�GDWD�IRU�PRVW�IRRG�FXUUHQWO\�FRQVXPHG�LQ�
WKH�ZRUOG�DUH�LQFRPSOHWH��RXWGDWHG��RU�LQVXIILFLHQW�IRU�HYDOXDWLQJ�WUXH�ELR�DYDLODELOLW\��7KLV�LV�HYHQ�PRUH�WUXH�
IRU�GLHWDU\� FKDQJHV� IRU� WKRVH�ZKR�PRYH� WR�XUEDQ� FHQWUHV�ZKHUH�PRVW� IRRG� LV�REWDLQHG� IURP�VXSHUPDUNHWV�
ZKHUH�WUDGLWLRQDO�SURGXFWV�PLJKW�QRW�EH�VROG��*UDHEQHU�HW�DO���������DQG�ZKHUH�JUHHQ�YHJHWDEOHV�KLJK�LQ�EHWD�
FDURWHQH��VXFK�DV�PXVWDUG�DQG�UDGLVK�OHDYHV��+HOV�HW�DO��������GLVDSSHDU�IURP�WKH�GLHW��)$2���������
�
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5HWLQRO�$FWLYLW\�(TXLYDOHQW�

�5$(��
&RPPRQO\�8VHG�8QLWV�

���J�5$(� � ��5(�RI�UHWLQRO��YLWDPLQ�$��
���J�UHWLQRO��YLWDPLQ�$��
���J�EHWD�FDURWHQH�LQ�RLO�
����J�EHWD�FDURWHQH�LQ�PL[HG�
IRRGV�
����J�RWKHU�SURYLWDPLQ�$�
FDURWHQRLGV�LQ�PL[HG�IRRGV�

�

&RPEDWLQJ�9$'�
,Q� ������ WKH� HOLPLQDWLRQ� RI�9$'�E\� �����ZDV� DGRSWHG� DV� D� JRDO� E\� WKH�8QLWHG�1DWLRQV�&KLOGUHQ¶V�)XQG�
�81,&()��������DQG� UHLWHUDWHG�E\�)$2�:+2� LQ������ �)$2�:+2���������6XEVWDQWLDO�SURJUHVV�KDV�EHHQ�
PDGH�VLQFH�WKHQ�EXW�9$'��RU�90'�LQ�JHQHUDO��LV�VWLOO�SUHYDOHQW��HYHQ�WKRXJK�³YHU\�VLJQLILFDQW�SURJUHVV�KDV�
EHHQ�PDGH�RYHU� WKH� ODVW� ��� \HDUV´� �0,�	�81,&()�������� ,Q�0D\������� WKH�8QLWHG�1DWLRQV� �81�� DJDLQ�
FDOOHG�IRU�WKH�HOLPLQDWLRQ�RI�9$'��WKLV�WLPH�E\�������81,&()�HW�DO���������*OREDO�VWDWLVWLFV�DUH�DYDLODEOH�XS�
WR������EXW�WKHUH�LV�OHVV�LQIRUPDWLRQ�DYDLODEOH�FRQFHUQLQJ�UHFHQW�GHYHORSPHQWV�DQG�VXSSOHPHQWDWLRQ�WUHQGV�
�0,�	�81,&()��������



� �

9$'�LV�D�SXEOLF�KHDOWK�SUREOHP�LQ�DERXW�����FRXQWULHV��EXW�WKH�QXPEHU�RI�SHRSOH�DIIHFWHG�E\�9$'�KDV�EHHQ�
GHFUHDVLQJ�LQ� WKH� ODVW����\HDUV��:+2�������)$2�:+2�������6&1��������(VSHFLDOO\� WKH� OHYHO�RI�FOLQLFDO�
9$'�LV�IDOOLQJ��0,�HW�DO���������,Q�VRPH�FRXQWULHV��H�J��%DQJODGHVK��9$'�UHODWHG�EOLQGQHVV�ZDV�HOLPLQDWHG�
VHYHUDO�\HDUV�DJR��6&1��������7KLV�LV�ODUJHO\�GXH�WR�LQWHUQDWLRQDO�DQG�QDWLRQDO�HIIRUWV�WR�FRPEDW�9$'���
���FRXQWULHV�QRZ�KDYH�IRUPDO�VXSSOHPHQWDWLRQ�SURJUDPPHV��VHH�³6XSSOHPHQWDWLRQ´�EHORZ��UHDFKLQJ�DW�OHDVW�
WZR�WKLUGV�RI�DOO�\RXQJ�FKLOGUHQ��DQG����FRXQWULHV�KDYH�YLUWXDOO\�HOLPLQDWHG�9$'�VLQFH�9$'�ZDV�LGHQWLILHG�
DV� D� SXEOLF� KHDOWK� SUREOHP� �0,� 	� 81,&()� ������� ,Q� ,QGRQHVLD�� 9LHWQDP�� %DQJODGHVK�� 1HSDO� DQG� WKH�
3KLOLSSLQHV��9$'�LQGXFHG�EOLQGQHVV�KDV�EHHQ�HOLPLQDWHG��6&1�������������+.,�����E��1HSDOHVH�0LQLVWU\�
RI�+HDOWK�HW�DO���������)RU�PDQ\�FRXQWULHV��UHGXFWLRQV�LQ�9$'�FDQ�RQO\�EH�HVWLPDWHG�E\�LQGLUHFW�LQGLFDWRUV��,W�
LV�HVWLPDWHG�WKDW�9$'�LV�VWLOO�D�SXEOLF�KHDOWK�SUREOHP�WRGD\�LQ�DERXW����WR�����FRXQWULHV��PDLQO\�LQ�$IULFD�
DQG�6RXWK�(DVW�$VLD��:+2�������)$2�:+2���������
,Q�JHQHUDO��LW�LV�DFNQRZOHGJHG�WKDW�9$'�LV�QRW�VR�PXFK�D�SUREOHP�ODFNLQJ�LQ�VROXWLRQV��EXW�WKH�SUREOHP�LV�
ZKHWKHU�9$'�LV�JLYHQ�HQRXJK�SULRULW\�E\�LQWHUQDWLRQDO��UHJLRQDO�DQG�QDWLRQDO�SROLWLFLDQV�DQG�SROLF\�PDNHUV��
�$OWKRXJK�HOLPLQDWLRQ�RI�9$'�LV�RQO\�RQH�RI�WKH�>:RUOG�+HDOWK�$VVHPEO\@�DQG�:RUOG�6XPPLW�IRU�&KLOGUHQ�
QXWULWLRQ�UHODWHG�JRDOV��LW�KDV�XQLTXH�IHDWXUHV��)RU�H[DPSOH��DV�FRPSDUHG�ZLWK�WKH�FKDOOHQJH�RI�FRQWUROOLQJ�
SURWHLQ�HQHUJ\�PDOQXWULWLRQ��HOLPLQDWLRQ�RI�9$'�DFKLHYHG�UDSLGO\��7KH�FRVW�HIIHFWLYHQHVV�UDWLR�LV�DOVR�KLJKO\�
IDYRXUDEOH�� ,W� LV� WKHUHIRUH� D� WHVW� FDVH� RI� SROLWLFDO� ZLOO�� DQG� PDQDJHULDO� FDSDFLW\� WR� LPSOHPHQW� NQRZQ�
WHFKQRORJLHV�DQG�NQRZQ�VROXWLRQV��:+2���������
&RPEDWLQJ�9$'�UHTXLUHV�DFWLRQ�DW�VHYHUDO�GLIIHUHQW�OHYHOV��RQ�LQGLYLGXDO�KRXVHKROG�DQG�RQ�SRSXODWLRQ�OHYHO��
RQ�GDLO\�DQG�RQ�ORQJ�WHUP�EDVLV��ZLWK�SUHYHQWDWLYH�DQG�ZLWK�UHPHGLDO�WUHDWPHQW��7KH�IDFWRUV�WKDW�FRQWULEXWH�WR�
9$'�DUH�DV�GLYHUVH�DV�WKH�VROXWLRQV��
7KHUH�DUH�WZR�EDVLF�VWUDWHJLHV�WR�UHGXFH�9$'��ZKLFK�DUH�GHVFULEHG�EHORZ�LQ�GHWDLO��
��� )RRG�EDVHG�VWUDWHJLHV�
��� 0HGLFLQH�EDVHG�VWUDWHJLHV��

���)RRG�EDVHG�VWUDWHJLHV�
'LYHUVLILFDWLRQ�DQG�KRPH�JDUGHQV�

7KH� PRVW� SURPLVLQJ� ORQJ�WHUP� DSSURDFK� WR� 9$'� LV� WKH� �UH�LQWURGXFWLRQ� RI� KRPH� JDUGHQV�� :LWK� KRPH�
JDUGHQV��WKH�DLP�LV�QRW�WR�FXUH�9$'�VSHFLILFDOO\��EXW�WR�SURYLGH�IRRG�RQ�D�GDLO\�EDVLV�WR�DYRLG�WKH�RFFXUUHQFH�
RI�9$'�DQG�RI�90'V� LQ�JHQHUDO��9$'� LV�RQH�RI� WKH�PRVW�YLVLEOH�YLWDPLQ�DQG�QXWULHQW�GHILFLHQFLHV� VR� LV�
XVXDOO\�LQGLFDWLYH�RI�DGGLWLRQDO�IRUPV�RI�90'��2QH�RI�WKH�DGYDQWDJHV�RI�IRRG�EDVHG�DSSURDFKHV�LV�WKDW�WKHLU�
IRFXV�LV�RQ�IRRG�JURXSV�DQG�QRW�VLQJOH�QXWULHQWV��OHDGLQJ�WR�FRYHULQJ�DOO�RU�PRVW�PLFURQXWULHQW�UHTXLUHPHQWV��
ZLWK�QR�KLJK�GRVHV�RU�DGYHUVH�HIIHFWV���6&1��������
$� VWXG\� LQ� %DQJODGHVK� VKRZHG� WKDW� KRPH� JDUGHQV� RU� KRPHVWHDGV� FDQ� EH� TXLWH� VPDOO� LQ� VL]H� DQG� VWLOO� EH�
HIIHFWLYH��,Q�WKH�VWXG\��PRVW�JDUGHQV�ZHUH�DERXW����P��DQG�SURGXFHG�IRXU�GLIIHUHQW�YHJHWDEOHV�WKURXJKRXW�WKH�
\HDU��0RWKHUV�DQG�FKLOGUHQ�DWH�YHJHWDEOHV�PRUH�WKDQ�WKUHH�WLPHV�D�ZHHN��PRVWO\�IURP�WKHLU�RZQ�JDUGHQV�DQG�
SURGXFWLRQ�FRXOG�EH�LQFUHDVH�IXUWKHU�WKURXJK�LPSURYHG�JDUGHQ�WHFKQLTXHV��+.,�����F���
�

³)RRG�EDVHG� VWUDWHJLHV� DUH� RIWHQ� GHVFULEHG� DV� D� VXVWDLQDEOH� DSSURDFK� EHFDXVH� WKH� SURFHVV�
HPSRZHUV� LQGLYLGXDOV�DQG�KRXVHKROGV� WR� WDNH�XOWLPDWH�UHVSRQVLELOLW\� IRU� WKH�TXDOLW\�RI� WKHLU�
GLHW� E\� JURZLQJ� WKHLU� RZQ� QXWULHQW�ULFK� IRRGV� DQG�PDNLQJ� LQIRUPHG� FRQVXPSWLRQ� FKRLFHV��
7KHVH� VWUDWHJLHV�DUH� VDLG� WR�EH� WKH� LGHDO� ORQJ�WHUP�JRDO� WRZDUG�ZKLFK� VRFLHW\� VWULYHV�±� IRRG�
DYDLODELOLW\��ZLVH� FRQVXPHU� VHOHFWLRQ�� SURSHU� SUHSDUDWLRQ�� DQG� DGHTXDWH� IHHGLQJ� >���@��)RRG�
EDVHG� VWUDWHJLHV� DUH� DOVR� DSSHDOLQJ� EHFDXVH� WKH\� FDQ� DGGUHVV� PXOWLSOH� QXWULHQWV�
VLPXOWDQHRXVO\�� LQFOXGLQJ�HQHUJ\��SURWHLQV��DQG�YDULRXV�PLFUR�QXWULHQWV��ZLWKRXW� WKH�ULVN�RI�
DQWDJRQLVWLF�QXWULHQW�LQWHUDFWLRQV�RU�RYHUORDG�´��5XHO�������

�
6XFFHVVIXO� SURJUDPPHV�� HVSHFLDOO\� IURP� $VLDQ� DQG� $IULFDQ� FRXQWULHV�� VKRZ� D� FRPELQDWLRQ� RI� QXWULWLRQ�
HGXFDWLRQ�� WUDLQLQJ� LQ� IRRG� SURFHVVLQJ� DQG� JDUGHQLQJ� WHFKQLTXHV�� WKH� �UH�LQWURGXFWLRQ� RI� ORFDO� SODQWV� RU�
YDULHWLHV� DQG� DQLPDOV�� DQG� WKH� FUHDWLRQ� RI� JDUGHQ� QXUVHULHV�� $Q� H[DPSOH� LV� WKH� %DQJODGHVK� +RPHVWHDG�
*DUGHQLQJ�3URJUDPPH��D�QDWLRQ�ZLGH�LQLWLDWLYH�QRZ�FRYHULQJ�PRUH�WKHQ�����VXE�GLVWULFWV�DQG�UHDFKLQJ�PRUH�
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WKHQ� �������� KRXVHKROGV�� /DXQFKHG� E\� WKH� QRQ�JRYHUQPHQWDO� RUJDQLVDWLRQ� �1*2��� +HOHQ� .HOOHU�
,QWHUQDWLRQDO��+.,��LQ�������WKH�SURJUDPPH�ZRUNV�ZLWK�PRUH�WKHQ����ORFDO�1*2V�LQ�%DQJODGHVK�WR�LPSURYH�
DQG�GLYHUVLI\�GLHWV�WKURXJK�\HDU�URXQG�SURGXFWLRQ�RI�IUXLW�DQG�YHJHWDEOHV��9LOODJH�QXUVHULHV�VHUYH�DV�KXE�RI�
WKH� SURMHFW� WR� LQWURGXFH� QHZ� DJULFXOWXUDO� WHFKQLTXHV� DQG� SODQW� YDULHWLHV�� WR� VXSSO\� KLJK� TXDOLW\� VHHGV�� WR�
DFFHVV�WR�PLFUR�FUHGLW�DQG�WR�RIIHU�WHFKQLFDO�DVVLVWDQFH�RQ�LVVXHV�DV�VRLO�IHUWLOLW\��IHQFLQJ��LUULJDWLRQ��WRROV�DQG�
SHVW�FRQWURO��7KH�)$2�LV�SURYLGLQJ�H[WHQVLYH�WUDLQLQJ�PDWHULDO�IRU�SUHSDULQJ�ILHOG�ZRUNHUV�LQ�6RXWK�(DVW�$VLD�
RU�$IULFD��IRU�H[DPSOH�)$2��������
7KURXJK� LQWHUDFWLRQ� ZLWK� WKH� RYHUZKHOPLQJ� IHPDOH� FOLHQWHOH�� WKH� SURJUDPPHV� DOVR� VHUYH� DV� D� PHDQV� RI�
LQWURGXFLQJ� XS�WR�GDWH� QXWULWLRQDO� NQRZOHGJH� �0,� 	� 81,&()� ������� 5LGLQJ� RQ� WKH� VXFFHVV� RI� WKH�
%DQJODGHVK�SURMHFW��VLPLODU�PRGHOV�DUH�QRZ�XVHG�LQ�&DPERGLD�DQG�1HSDO��+.,�����D���5HSRUWV�IURP�6RXWK�
$IULFD�VKRZ�VLPLODU�SRVLWLYH�HIIHFWV��)DEHU�HW�DO���������
,Q� SRRU� KRXVHKROGV�� WKH� RYHUZKHOPLQJ� SDUW� RI� WKH� GLHW� PLJKW� FRQVLVW� RI� VWDSOH� JUDLQV� DQG� YHJHWDEOHV��
+RZHYHU��HYHQ�UHODWLYHO\�VPDOO�DPRXQWV�RI�SODQW�SURGXFWV�FDQ�SURYLGH�VXIILFLHQW�5'$�RI�SUR�YLWDPLQ�$��$�
VWXG\� LQ�%UD]LO� VKRZHG� WKDW�YHJHWDEOHV� VXFK�DV� VOHQGHU�DPDUDQWK� �$PDUDQWKXV�YLULGLV��� VPRRWK�VRZ�WKLVWOH�
�6RQFKXV� ROHUDFHXV�� DQG� PDODQJD� �;DQWKRVRPD� VDJLWWLIROLXP�� FDQ� SURYLGH� FRQVLGHUDEOH� DPRXQWV� RI� EHWD�
FDURWHQH� �SUR�YLWDPLQ� $�� �*UDHEQHU� HW� DO�� ������� 6LPLODUO\�� D� VWXG\� LQ� %DQJODGHVK� VKRZHG� WKDW� WKH� GDLO\�
FRQVXPSWLRQ�RI�FRRNHG�JUHHQ�OHDI\�YHJHWDEOHV�RU�VZHHW�SRWDWRHV�KDV�D�SRVLWLYH�HIIHFW�RQ�YLWDPLQ�$�VWDWXV�LQ�
WKH�KXPDQ�SRSXODWLRQV�DW�ULVN�RI�9$'����J�RI�,QGLDQ�6SLQDFK��D�ORZ�FRVW�JUHHQ�OHDI\�YHJHWDEOH�DYDLODEOH�DOO�
\HDU�URXQG�LQ�%DQJODGHVK��SURYHG�WR�SURYLGH�HQRXJK�SUR�YLWDPLQ�$�RQ�D�GDLO\�EDVLV��+DVNHOO�HW�DO���������
+RPH�JDUGHQV�FDQ�EULQJ�EDFN�ORFDO�IRRG�YDULHW\��SODQW�YDULHWLHV�DQG�ORFDO�VRXUFHV�RI�YLWDPLQ�ULFK�SURGXFWV�
EDFN�LQWR�WKH�GDLO\�GLHW��$V�*UDHEQHU�HW�DO���������GHVFULEH��³'HFDGHV�DJR��WKHVH�YHJHWDEOHV�>DPDUDQWK��VRZ�
WKLVWOH��PDODQJD@�ZHUH�ZLGHO\�FXOWLYDWHG�DQG�XVHG�E\�%UD]LO
V� ODUJH�UXUDO�SRSXODWLRQ��+RZHYHU��QRZDGD\V��
WKH� PDMRULW\� RI� WKH� %UD]LOLDQ� SRSXODWLRQ� LV� FRQFHQWUDWHG� LQ� XUEDQ� DUHDV�� ZKHUH� WKHVH� YHJHWDEOHV� DUH� QRW�
XVXDOO\� FXOWLYDWHG�� DQG� QRU� DUH� WKH\� IRXQG� LQ� VXSHUPDUNHWV�� 7KHUHIRUH� WKHVH� SODQWV� DUH� FRQVLGHUHG� QRQ�
FRQYHQWLRQDO�YHJHWDEOHV��DQG�DUH�VRPHWLPHV�FRQIXVHG�ZLWK�KDUPIXO�ZHHGV�LQ�YHJHWDEOH�JDUGHQV�´�
5HVHDUFK� DQG� EUHHGLQJ� SURJUDPPHV� FDQ� KHOS� E\� SURPRWLQJ� FRQYHQWLRQDOO\�EUHG� YDULHWLHV� ZLWK� KLJK� SUR�
YLWDPLQ�$�FRQFHQWUDWLRQV��)RU�H[DPSOH��DQ�HVWLPDWHG����PLOOLRQ�FKLOGUHQ�DW�ULVN�IURP�9$'�LQ�$IULFD�FRXOG�
PHHW�WKHLU�UHFRPPHQGHG�GLHWDU\�DOORZDQFH��5'$��LI�WKH\�ZRXOG�HDW�RUDQJH�VZHHW�SRWDWRHV�LQVWHDG�RI�ZKLWH�
RQHV��&KDQJLQJ�WKH�VZHHW�SRWDWR�YDULHW\��ZLWKRXW�HYHQ�FKDQJLQJ�WKH�DPRXQW�HDWHQ��FRXOG�FRQWULEXWH�DERXW����
��RI�WKHLU�5'$��,9$&*��������
7KH�LQWURGXFWLRQ�RI�QHZ�SODQWV�RI�KLJK�QXWULWLRQDO�YDOXH�FDQ�DOVR�EH�SURPRWHG�LQ�KRPH�JDUGHQLQJ�SURMHFWV��
)RU� H[DPSOH�� IUXLWV�� OHDYHV� DQG� RWKHU� SDUWV� RI� WKH�0RULQJD� WUHH� �GUXPVWLFN��0RULQJD� ROHLIHUD�� KDYH� KLJK�
FRQFHQWUDWLRQV�RI�YLWDPLQV�DQG�PLQHUDOV��7KH�0RULQJD�WUHH�LV�D�IDVW�JURZLQJ��GURXJKW�UHVLVWDQW�WUHH�QDWLYH�WR�
VXE�+LPDOD\DQ� ,QGLD� DQG� LV� QRZ� EHHQ� JURZQ� WKURXJKRXW� WKH� WURSLFV� DQG� VXEWURSLFV�� 7KH� &KXUFK�:RUOG�
6HUYLFH� SURPRWHV� WKLV� SODQW� LQ� WKHLU� :HVW� $IULFDQ� SURMHFWV� DV� D� QXWULWLRQDO� VXSSOHPHQW� IRU� FKLOGUHQ� DQG�
PRWKHUV�DV�ZHOO�DV�IRU�QXPHURXV�RWKHU�SXUSRVHV�VXFK�DV�DQLPDO�IHHG�DQG�EXLOGLQJ�PDWHULDO��&:6��������
,Q�WKH�FXUUHQW�VLWXDWLRQ��PDQ\�PRUH�KRXVHKROGV�UXUDO�DUHDV�DUH�PDOQRXULVKHG��HVSHFLDOO\�VPDOOKROGHU�IDUPHUV��
WKHQ�XUEDQ�KRXVHKROGV��)$2�������VHH�7DEOH���������RI�XQGHUQRXULVKHG�DUH�VPDOO�VFDOH�IDUPHUV��RQO\�����
DUH� XUEDQ� SRRU� �)$2� ������� $OWKRXJK� QR� DFFXUDWH� GDWD� H[LVWV� IRU� WKH� GLVWULEXWLRQ� RI� 9$'� DPRQJ� WKHVH�
JURXSV�� RQH� FDQ� H[SHFW� WKDW� LW� IROORZV� VLPLODU� OLQHV��:KLOH� LW� LV� WUDJLF� WKDW� WKRVH� KRXVHKROGV� WKDW� DFWXDOO\�
SURGXFH�DJULFXOWXUDO�SURGXFWV�JR�KXQJU\��LW�LV�DOVR�D�FKDQFH�WR�LQWURGXFH�VXVWDLQDEOH�KRPH�JDUGHQV��
�

7DEOH� ��� 'LVWULEXWLRQ� RI� XQGHUQRXULVKHG� SHRSOH� JOREDOO\� E\�
ORFDWLRQ�RFFXSDWLRQ���+XQJHU�7DVN�)RUFH��TXRWHG�LQ�)$2�������

/RFDWLRQ�RFFXSDWLRQ� ��RI�WRWDO�XQGHUQRXULVKHG�SHRSOH�
6PDOOKROGHU�IDUPHUV� ���

5XUDO�ODQGOHVV� ���
8UEDQ�SRRU� ���

3DVWRUDOLVWV��ILVKHU�SHRSOHV��
IRUHVW�GHSHQGHQW�

���

�
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(YHQ� VPDOO�KRPH�JDUGHQV�SURYLGH�KRXVHKROGV�ZLWK�D�YDULHW\�RI� IUXLWV� DQG�YHJHWDEOHV� WKURXJKRXW� WKH�\HDU��
7KH\� LPSURYH� WKH� YLWDPLQ� $� VWDWXV� RI� KRXVHKROG� PHPEHUV� DV� ZHOO� DV� WKH� OHYHOV� RI� RWKHU� YLWDPLQV� DQG�
PLQHUDOV�� 1HZ� DQG� H[LVWLQJ� KRPH� JDUGHQV� FDQ� EH� LPSURYHG� ZLWK� EHWWHU� DJULFXOWXUDO� SUDFWLFHV�� DFFHVV� WR�
DSSURSULDWH� VHHGV� DQG� SODQW� YDULHWLHV� DQG� WUDLQLQJ�� 3URJUDPPHV� WKDW� LQFOXGH� GHPRQVWUDWLRQ� JDUGHQV� DQG�
YLOODJH�QXUVHULHV�PLJKW�WDNH�ORQJHU�WR�LPSOHPHQW�EXW��RQFH�HVWDEOLVKHG��WKH\�DUH�D�VXVWDLQDEOH�VRXUFH�YLWDPLQV�
DQG�PLQHUDOV�RQ�KRXVHKROG�OHYHO��)$2�:+2��������

$QLPDO�SURGXFWV�
$QLPDO�KXVEDQGU\��HYHQ�RQ�D�VPDOO�VFDOH�VXFK�DV�NHHSLQJ�FKLFNHQV��FDQ�LPSURYH�WKH�YLWDPLQ�VWDWXV�E\�HJJ�
FRQVXPSWLRQ�� DV� +.,� SURMHFWV� LQ� %DQJODGHVK�� &DPERGLD� DQG� 1HSDO� VKRZHG� �+.,� ����D��� 7KLV� FDQ� EH� D�
XVHIXO� VWUDWHJ\� LQ� FRXQWULHV� RU� UHJLRQV� ZKHUH� YLWDPLQ� $�ULFK� DQLPDO� SURGXFWV� RU� RLOV� DUH� DIIRUGDEOH� DQG�
DFFHVVLEOH�WR�IDPLOLHV�OLNHO\�WR�EH�DIIHFWHG�E\�YLWDPLQ�$�GHILFLHQF\��9LWDPLQ�$�*OREDO�,QLWLDWLYH��������2WKHU�
KRPH�JDUGHQ�SURMHFWV�LQ�$VLD�SURPRWH�SRXOWU\��GDLU\�FRZV�DQG�RU�ILVK��,9$&*��������5DLVLQJ�DQLPDOV�FDQ�
EH�DQ�RSWLRQ�HYHQ�IRU�ODQGOHVV�KRXVHKROG�LQ�UXUDO�DUHDV��LI�DQLPDOV�FDQ�UDQJH�IUHHO\�DQG�IHHG��IRU�H[DPSOH��RQ�
URDGVLGHV��
3URMHFWV�SURPRWH�NHHSLQJ�GDLU\�DQLPDOV��ILVK�RU�SRXOWU\��,Q�D�SLORW�SURMHFW�LQ�%DQJODGHVK��+.,��������WKH�HJJ�
SURGXFWLRQ� LQ� KRXVHKROGV� FRXOG� EH� LQFUHDVHG� LQ� ��PRQWKV� IURP� ��� WR� ���� HJJV�� 7KH� HJJ� FRQVXPSWLRQ� RI�
PRWKHUV�DQG�FKLOGUHQ�GRXEOHG�IURP���WR���HJJV�SHU�ZHHN��WKXV�PDNLQJ�D�VLJQLILFDQW�FRQWULEXWLRQ�WR�WKH�5'$�
RI�YLWDPLQ�$��
5LFH�SDGGLHV�RIIHU�WKH�RSSRUWXQLW\�WR�JURZ�ILVK�DQG�RWKHU�HGLEOH�DQLPDOV��VXFK�DV�IURJV�DQG�VQDLOV��LQ�QRQ�
YHJHWDULDQ� KRXVHKROGV�� ,Q� IDFW�� WKHVH� DQLPDOV� DUH� RIWHQ� SDUW� RI� WKH� WUDGLWLRQDO� ULFH� SURGXFWLRQ� V\VWHPV�� ,Q�
PDQ\� FDVH� LW� ZDV� UHSRUWHG� WKDW� WKH\� GLVDSSHDUHG� GXH� WR� WKH� LQWURGXFWLRQ� RI� DJURFKHPLFDOV� LQ� WKH� *UHHQ�
5HYROXWLRQ��DQG�ZKHQ�KLJKHU�ULFH�\LHOGV�ZHUH�JDLQHG�RQ�WKH�FRVW�RI�D� WKH�GLYHUVH��RYHUDOO� IRRG�SURGXFWLRQ��
(IIRUWV� WR� �UH�LQWURGXFH� ILVK� LQWR� ULFH� SDGGLHV� WKHUHIRUH� DOVR� WDNH� ULFH� SURGXFWLRQ� SUDFWLFHV� DV� VXFK� LQWR�
DFFRXQW��+LFNH\�	�0LWWDL��������
6PDOO�VFDOH�DQLPDO�KXVEDQGU\��VXFK�DV�NHHSLQJ�FKLFNHQV��JXLQHD�SLJV�RU�ILVK��HYHQ�ZLWK�D�RQO\�IHZ�DQLPDOV��
FDQ�FRQWULEXWH�VLJQLILFDQWO\�WR�WKH�9$'�VWDWXV��(YHQ�ELJJHU�DQLPDOV�VXFK�DV�FRZV�RU�JRDWV�FDQ�RIWHQ�EH�NHSW�
E\�WKH�UXUDO�SRRU�DQG�ODQGOHVV��,Q�ULFH�SURGXFWLRQ�DUHDV��ILVK�IURP�ULFH�SDGGLHV�DUH�SDUW�RI�WKH�WUDGLWLRQDO�GLHW��
EXW�WKHLU��UH�LQWURGXFWLRQ�PLJKW�UHTXLUH�FKDQJHV�DZD\�IURP�DJURFKHPLFDO�EDVHG�SUDFWLFHV��

*HQHUDWLQJ�LQFRPH�
+RPH� JDUGHQV� RU� +RPHVWHDG� IRRG� SURGXFWLRQ� �+)3�� FDQ� UHGXFH� H[WUHPH� SRYHUW\�� EHFDXVH� LW� FDQ� EH�
LPSOHPHQWHG�E\�KRXVHKROGV�RI�ORZHU�VRFLR�HFRQRPLF�VWDWXV��DQG�RQ�YHU\�VPDOO�SORWV�RI�ODQGV��HYHQ�RQ�URRIV��
%HVLGHV�SURGXFLQJ�IRRG��KRPH�JDUGHQV�FDQ�DOVR�SURYLGH�LQFRPH�GLUHFWO\�DQG�LQGLUHFWO\�E\�UHSODFLQJ�VRPH�RI�
WKH� IRRGV� RWKHUZLVH� ERXJKW� �)DEHU� HW� DO�� ������� ³6XFK� SURJUDPPHV� HPSRZHU� ZRPHQ� DQG� FRQWULEXWH� WR�
DFKLHYLQJ� JHQGHU� HTXDOLW\�� DV� LW� LV� PDLQO\� D� ZRPDQ
V� DFWLYLW\� WKDW� LQFOXGHV� GHFLGLQJ� RQ� WKH� XVH� RI� WKH�
UHVRXUFHV�JHQHUDWHG��,W�LV�DOVR�XVXDOO\�LPSOHPHQWHG�LQ�DQ�HQYLURQPHQWDOO\�IULHQGO\�ZD\��7KH�LPSRUWDQW�VWHSV�
IRU� D� VXFFHVVIXO� +)3� SURJUDP� DUH� WR� ILUVW� PDNH� VXUH� WKDW� IRRG� DYDLODELOLW\� LV� WKH� PDLQ� FRQVWUDLQW� IRU�
LQFUHDVLQJ�SURGXFWLRQ��7KHQ��EXLOG�RQ�H[LVWLQJ�SUDFWLFHV�IRU�IRRG�SURGXFWLRQ��JHQHUDOO\�QRW�LQWURGXFLQJ�QHZ�
IRRGV���DQG�XVH�ORFDOO\�DYDLODEOH�RUJDQL]DWLRQDO�LQIUDVWUXFWXUH��WHFKQLTXHV�DQG�UHVRXUFHV�´��61&��������
+.,� �����D�E�� IRXQG� IRU� KRPH� JDUGHQV� LQ� %DQJODGHVK�� WKDW� E\� PDNLQJ� YHJHWDEOH� DQG� IUXLW� DYDLODEOH�
WKURXJKRXW�WKH�\HDU��WKH\�SURYLGH�KRXVHKROGV�ZLWK�GLUHFW�DFFHVV�WR�LPSRUWDQW�QXWULHQWV�ZKLFK�RWKHUZLVH�PLJKW�
QRW� EH� DYDLODEOH� RU� QRW� ZLWKLQ� WKHLU� HFRQRPLF� UHDFK�� ,Q� DGGLWLRQ�� WKH� LQFUHDVHG� SURGXFWLRQ� RI� WKH� KRPH�
JDUGHQV�HQDEOHG�KRXVHKROGV�WR�VHOO�VXUSOXV��$GGLWLRQDO�LQFRPH�ZDV�XVHG�IRU�RWKHU�LPSRUWDQW�KRXVHKROG�QHHGV�
VXFK�DV�RWKHU�IRRG��FORWKLQJ�DQG�HGXFDWLRQ��EXW�DOVR�IRU�VHHGV��WRROV�DQG�IHQFLQJ��ZKHUHE\�WKH�KRPH�JDUGHQ�
SURGXFWLRQ�EHFRPHV�PRUH�VXVWDLQDEOH��$FFRUGLQJ� WR�+.,�� WKLV� LQGLFDWHV� WKDW�KRPHVWHDG� IRRG�SURGXFWLRQ� LV�
QRW�RQO\�LPSRUWDQW�IRU�IRRG�VHFXULW\�EXW�DOVR�IRU�SRRU�KRXVHKROGV�WR�PHHW�RWKHU�EDVLF�QHHGV��WKXV�FRQWULEXWLQJ�
WR�SRYHUW\�DOOHYLDWLRQ��

5HGXFLQJ�SRVW�KDUYHVW�ORVVHV�DQG�IRRG�SUHSDUDWLRQ�
7KH� LPSRUWDQFH� RI� FRPELQLQJ� DJULFXOWXUDO� SUDFWLFHV� ZLWK� HGXFDWLRQDO� SURJUDPPHV� LV� ZHOO� LOOXVWUDWHG� E\� D�
SURMHFW� LQ� .HQ\D�� &RQYHQWLRQDO� VZHHW� SRWDWR� YDULHWLHV�� QDWXUDOO\� ULFK� LQ� EHWD�FDURWHQH�� ZHUH� FURVVEUHG� WR�
GHYHORS� QHZ� YDULHWLHV� DQG� LQWURGXFHG� WR� ZRPHQ
V� JURXSV�� 2QH� JURXS� SDUWLFLSDWHG� LQ� RQ�IDUP� WULDOV� DQG�
UHFHLYHG�PLQLPDO�DJULFXOWXUDO�VXSSRUW�IRU�WKH�SURGXFWLRQ�RI�WKH�QHZ�YDULHWLHV��ZKHUHDV�WKH�VHFRQG�JURXS�DOVR�
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UHFHLYHG�QXWULWLRQDO�HGXFDWLRQ��OHVVRQV�RQ�IRRG�SURFHVVLQJ�DQG�WHFKQLFDO�DVVLVWDQFH��7KH�JURXS�WKDW�UHFHLYHG�
WKH� HGXFDWLRQ� VKRZHG� D� VLJQLILFDQW� LQFUHDVH� LQ� WKH� IUHTXHQF\�RI� FRQVXPSWLRQ� IRRGV� ULFK� LQ� SUR�YLWDPLQ�$�
�5XHO��������
)UXLWV�DQG�YHJHWDEOHV�ORVH�YLWDPLQV�DIWHU�WKH\�DUH�KDUYHVWHG��,PSURYHPHQW�RI�VWRUDJH�DQG�IRRG�SUHVHUYDWLRQ�
IDFLOLWLHV�VLJQLILFDQWO\�UHGXFHV�SRVW�KDUYHVW�ORVVHV��$W�WKH�KRXVHKROG�OHYHO��WKH�SURPRWLRQ�RI�HIIHFWLYH�FRRNLQJ�
PHWKRGV�DQG�SUDFWLFDO�ZD\V�RI�SUHVHUYLQJ� IRRGV�VXFK�DV�VRODU�GU\LQJ�RI�VHDVRQDO��PLFURQXWULHQW� ULFK� IRRGV�
VXFK�DV�SDSD\D��PDQJRV��WRPDWRHV�RU�OHDI\�JUHHQ�YHJHWDEOHV�PD\�VLJQLILFDQWO\�LQFUHDVH�WKH�DFFHVV�WR�YLWDPLQ�
ULFK�IRRG�LQ�RWKHU�VHDVRQV��)$2�:+2��������
7KH� XVH� RI� VXFK� VRODU� GU\LQJ�ZDV� SURPRWHG� WR� SUHVHUYH� IUXLW� DQG� YHJHWDEOHV� IRU� IXWXUH� VHDVRQV�ZLWK� OHVV�
DYDLODELOLW\�RI� IUHVK� IRRG� LQ�7DQ]DQLD��7KH�YLWDPLQ�$�VWDWXV�RI� WKH� ORFDO�SRSXODWLRQ� LQFUHDVHG�EXW� D� FORVHU�
ORRN�UHYHDOHG�WKDW�WKH�YLWDPLQ�$�FDPH�IURP�DQ�LQFUHDVH�LQ�FRQVXPSWLRQ�RI�DQLPDO�SURGXFWV��:KLOH�WKH�DLP�
ZDV�WR�LQWURGXFH�D�QHZ�SUDFWLFH��WKH�VLGH�HIIHFW�RI�UDLVLQJ�DZDUHQHVV�DERXW�9$'�ZDV�HYHQ�PRUH�VXFFHVVIXO��
KLJKOLJKWLQJ�DJDLQ�WKH�QHHG�WR�FRPELQH�GLIIHUHQW�DSSURDFKHV�WR�LPSURYH�YLWDPLQ�$�OHYHOV��5XHO��������
2IWHQ��DSSURSULDWH�PHWKRGV�RI�VWRULQJ�DQG�SURFHVVLQJ�SODQW�SURGXFWV��RI�FRRNLQJ�LQ�RUGHU�WR�UHWDLQ�YLWDPLQV�
DQG�RI�H[WHQGLQJ�WKH�DYDLODELOLW\�RI�IUXLWV�DQG�YHJHWDEOHV�RYHU�WKH�\HDU�DUH�SDUW�RI�FRPPXQLW\�WUDGLWLRQ�EXW�
PD\� EH� XQUHFRJQLVHG�� )RU� H[DPSOH�� WUDGLWLRQV� VXFK� DV� NHHSLQJ� RLO� LQ� GDUN� ERWWOHV� WR� NHHS� WKH� YLWDPLQV� LQ�
XQUHILQHG�RLO�FDQ�LPSURYH�WKHLU�QXWULWLRQDO�YDOXH��2WKHU�LPSRUWDQW�NQRZOHGJH�FDQ�EH�SDUW�RI�WUDGLWLRQDO�IRRG�
SUHSDUDWLRQ�VXFK�DV� LPLILQR��D�FROOHFWLRQ�RI�YDULRXV�GDUN�JUHHQ�OHDYHV�HDWHQ�DV�D�YHJHWDEOH� LQ�6RXWK�$IULFD�
ZLWK�OHDYHV�JURZQ�ZLOG�RU�IURP�YHJHWDEOHV�VXFK�DV�SXPSNLQ�DQG�EHHWURRW��)DEHU�HW�DO���������
$V�5XHO��������VWDWHV��³,Q�IDFW�PRVW�RI� WKHVH�VWUDWHJLHV�DUH�ZHOO�GRFXPHQWHG�DQG�HYHQ�SDUW�RI� WKH�FXOWXUDO�
EDFNJURXQG� RI� PDQ\� SRSXODWLRQV�� EXW� ODUJH�VFDOH� FRPPXQLW\� WULDOV� GRFXPHQWLQJ� WKHLU� HIIHFWLYHQHVV� DUH�
VXUSULVLQJO\� IHZ�³�7KH� GDQJHU� LV� WKDW� VXFK� NQRZOHGJH�PLJKW� HVFDSH� �1RUWKHUQ�� VFLHQWLVWV� VHWWLQJ� XS�9$'�
SURJUDPPHV�� HVSHFLDOO\� ZKHQ� WKH\� DUH� XQIDPLOLDU� ZLWK� ORFDO� YHJHWDEOHV�� ,Q� DGGLWLRQ�� VXFK� WUDGLWLRQDO�
NQRZOHGJH� LV� EHFRPLQJ� LQFUHDVLQJO\� ORVW� ZLWK� WKH� LQWURGXFWLRQ� RI� JOREDOLVHG�� VWDQGDUGL]HG� IRRG� SURGXFWV��
+RPH� JDUGHQV� DQG� HGXFDWLRQDO� SURJUDPPHV� E\� ORFDO� 1*2V� FDQ� KHOS� WR� SUHVHUYH� VXFK� SODQWV� DQG� WKH�
NQRZOHGJH�DERXW�WKHP��
$YDLODELOLW\�WR��SUR�YLWDPLQ�$�ULFK�IRRGV�FDQ�EH�LQFUHDVHG�VLJQLILFDQWO\�WKURXJK�DSSURSULDWH�VWRUDJH�DQG�IRRG�
SURFHVVLQJ��(GXFDWLRQ�DERXW�WUDGLWLRQDO�DQG�QHZ�SUDFWLFHV�FDQ�LQFUHDVH�WKH�ELR�DYDLODELOLW\�RI��SUR�YLWDPLQ�$�
IURP� WKH�DYDLODEOH� IRRG��DQG� LW� FDQ�DOVR�PDNH� LQGLYLGXDOV�PRUH�DZDUH�RI� WKH�QHHG� IRU�GLYHUVH�DQG�KHDOWK\�
IRRG�� 2Q� WKH� RWKHU� KDQG�� DFWXDO� IRRG� SUHSDUDWLRQ� DQG� GLHWDU\� SUDFWLFHV� PXVW� EH� FRQVLGHUHG� WR� DFKLHYH�
DGHTXDWH��SUR�YLWDPLQ�$�LQ�IRRG�EDVHG�DSSURDFKHV��)$2�:+2��������

1XWULWLRQ�HGXFDWLRQ�
+RPH� JDUGHQ� SURMHFWV� DUH� PRVW� HIIHFWLYH� ZKHQ� FRPELQHG� ZLWK� SURPRWLRQDO� DQG� HGXFDWLRQDO� SURJUDPPHV�
�)DEHU�HW�DO����������
,Q�,QGRQHVLD��KHDOWK�HGXFDWLRQ�DGYHUWV�RQ�WKH�UDGLR�ZHUH�XVHG�WR�SURPRWH�WKH�FRQVXPSWLRQ�RI�YLWDPLQ�$�ULFK�
IRRG��VXFK�DV�GDUN�JUHHQ�OHDI\�YHJHWDEOHV���7KLV�VRFLDO�PDUNHWLQJ�FDXVHG�D�FKDQJH�RI�DWWLWXGH�DQG�RI�WKH�IRRG�
JLYHQ�WR�WKHLU�FKLOGUHQ�DPRQJ�PRWKHUV��5XHO��������$Q�HGXFDWLRQ�DQG�EHKDYLRXU�FKDQJH�SURMHFW�ZDV�VHW�XS�WR�
LQFUHDVH�WKH�TXDOLW\�RI�WKH�PHDOV�RIIHUHG�LQ�FRPPXQLW\�NLWFKHQV��FRPHGRUHV�SRSXODUHV��RI�/LPD��3HUX��$V�D�
UHVXOW��WKH�LQWDNH�RI�IRRGV�ULFK�YLWDPLQ�$��LURQ�DQG�YLWDPLQ�&�LQFUHDVHG�VLJQLILFDQWO\�DPRQJ�ZRPHQ�XVLQJ�WKH�
FRPPXQLW\��5XHO��������
,Q�,QGLD��D�QXWULWLRQ�HGXFDWLRQ�DQG�KRPH�JDUGHQLQJ�SURMHFW� LQFUHDVHG�NQRZOHGJH�RI� WKH�VLJQV�RI�YLWDPLQ�$�
GHILFLHQF\��VXFK�DV�H\H�V\PSWRPV��DV�ZHOO�DV�DZDUHQHVV�RI�WKH�LPSRUWDQFH�RI�GDUN�JUHHQ��OHDI\�YHJHWDEOHV�IRU�
ZHDQLQJ�FKLOGUHQ��+RXVHKROG�LQWDNHV�RI�GDUN�JUHHQ��OHDI\�YHJHWDEOHV�PRUH�WKDQ�GRXEOHG�DPRQJ�SDUWLFLSDQWV�
IROORZLQJ�WKH� LQWHUYHQWLRQ��5XHO��������2WKHU�SURJUDPPHV�SURPRWH�IRRG�WR�IRRG�IRUWLILFDWLRQ��IRU�H[DPSOH�
PL[LQJ�D�WDEOHVSRRQ�RI�FDUURW�SXUHH�LQWR�D�EDE\¶V�ULFH�SRUULGJH��/RUFK��������
,Q�JHQHUDO��ZHOO�GHVLJQHG�SURPRWLRQDO�DFWLYLWLHV�XVLQJ�QXWULWLRQ�HGXFDWLRQ��VRFLDO�PDUNHWLQJ�DQG�PDVV�PHGLD�
FDPSDLJQV� �ZLWK� RU� ZLWKRXW� KRPH� JDUGHQLQJ�� DUH� VXFFHVVIXO�� 7KH\� DFKLHYH� VLJQLILFDQW� LQFUHDVHV� LQ� WKH�
FRQVXPSWLRQ� RI� PLFURQXWULHQW�ULFK� IRRGV�� DQG� RI� �SUR�YLWDPLQ� $� ULFK� IRRG� LQ� SDUWLFXODU� �5XHO� �������
&RPSDUHG�ZLWK�WKH�KRXVH�JDUGHQLQJ�SURJUDPPHV�LQ�WKH�����V��ZKLFK�GLG�QRW�LQFOXGH�HGXFDWLRQ�DFWLYLWLHV��WKH�
QHZ� JHQHUDWLRQ� RI� LQWHJUDWHG� SURGXFWLRQ� DQG� HGXFDWLRQ� SURMHFWV� KDYH� EHHQ� PXFK� PRUH� VXFFHVVIXO� LQ�
LPSURYLQJ�NQRZOHGJH��DZDUHQHVV��DWWLWXGH��DQG�SUDFWLFHV�UHODWHG�WR�YLWDPLQ�$��5XHO��������
�
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+HDOWK�HGXFDWLRQ�
,Q� WKH� HDUO\� VWDJHV�RI�9$'�� V\PSWRPV� VXFK� DV�QLJKW�EOLQGQHVV� FDQ�EH�GLIILFXOW� WR� UHFRJQLVH�� HVSHFLDOO\� LQ�
LQIDQWV��0HGLFDO�VWDII�DUH�QRW�DOZD\V�VXIILFLHQWO\�DZDUH�RI�WKH�HDUO\�V\PSWRPV�RI�9$'�VXFK�DV�VSRWV�RQ�WKH�
H\HV�RU�QLJKW�EOLQGQHVV��,9$&*��������3DUHQWV�DQG�PHGLFDO�VWDII�QHHG�WR�EH�WUDLQHG�WR�UDLVH�DZDUHQHVV�WKDW�
EHWZHHQ�VRPHWKLQJ�WKDW�ORRNV�OLNH�D�QRUPDO�H\H�LQIHFWLRQ�DQG�WRWDO�EOLQGQHVV�FDQ�VRPHWLPHV�RQO\�OLH�D�FRXSOH�
RI�GD\V�LQ�ZKLFK�KLJK�GRVHV�RI�YLWDPLQ�$�FDQ�VDYH�WKH�H\HVLJKW�RI�D�FKLOG��7KH\�DOVR�QHHG�WR�EH�DZDUH�WKDW�
FHUWDLQ�IRRGV�FDQ�PDNH�LOOQHVVHV�OHVV�VHYHUH�DQG�FDQ�SUHYHQW�EOLQGQHVV�LQ�FKLOGUHQ��
%HVLGHV�NQRZLQJ�KRZ� WR�JURZ�SUR�YLWDPLQ�$� ULFK� IUXLWV�DQG�YHJHWDEOHV�DQG�KRZ� WR�SURFHVV� WKHP��SDUHQWV�
QHHG�WR�EH�DZDUH�RI�WKH�LPSRUWDQFH�RI�YLWDPLQ�$�DQG�WKH�V\PSWRPV�RI�9$'��3URJUDPPHV�WR�UDLVH�DZDUHQHVV��
HVSHFLDOO\�DPRQJ�PRWKHUV��VKRZ�D�SRVLWLYH�LPSDFW�RQ�WKH�YLWDPLQ�$�VWDWXV�RI�FKLOGUHQ��
6XPPDU\�
)RRG�EDVHG� DSSURDFKHV� DUH� EURDG�EDVHG� SURMHFWV�� 7KH\� RIIHU� DVVLVWDQFH� LQ� VHWWLQJ� XS� KRPHVWHDG� IRRG�
SURGXFWLRQ��LPSURYLQJ�WKH�SURGXFWLYLW\�RI�KRPH�JDUGHQV��DQG�LQ�NHHSLQJ�VPDOO�DQG�GDLU\�DQLPDOV��+RZHYHU��
WKH\� DOVR� UDLVH� DZDUHQHVV� DERXW� 9$'� DQG� JLYH� HGXFDWLRQ� DERXW� VWRUDJH� DQG� IRRG� SURFHVVLQJ�� 6XFFHVVIXO�
SURMHFWV�ZRUN�ZLWK� ORFDO�1*2V�RQ� WKH�JUDVVURRWV� OHYHO��2QFH� WKH�JDUGHQV�DUH�HVWDEOLVKHG� WKH\�SURYH� WR�EH�
VXVWDLQDEOH�LQ�SURYLGLQJ�DOO�\HDU�URXQG�DYDLODELOLW\�RI�GLYHUVH�IRRG��7KLV�GRHV�QRW�RQO\�LPSURYH�WKH�YLWDPLQ�
$�VWDWXV��HVSHFLDOO\�RI�ZRPHQ�DQG�FKLOGUHQ��EXW� LW�DOVR� LPSURYHV� WKH�VWDWXV�RI�RWKHU�HVVHQWLDO�YLWDPLQV�DQG�
PLQHUDOV��+RPHVWHDG�IRRG�SURGXFWLRQ�RIWHQ�JHQHUDWHV�DGGLWLRQDO�VPDOO�LQFRPHV�ZKLFK�FDQ�EH�VSHQW��RIWHQ�E\�
WKH�ZRPHQ�ZKR�SURGXFH�WKHP��RQ�RWKHU�IRRG�SURGXFWV��HGXFDWLRQ�RU�DVVHWV�WR�LPSURYH�WKH�JDUGHQV���

���0HGLFLQH�EDVHG�VWUDWHJLHV�
*HQHUDO�KHDOWK�FDUH�

,OOQHVVHV��VXFK�DV�PDODULD��PHDVOHV�DQG�SDUDVLWLF�LQIHFWLRQV�UHGXFH�WKH�XSWDNH�RI�QXWULHQWV�IURP�IRRG��$W�WKH�
VDPH�WLPH��WKHVH�LOOQHVVHV�LQFUHDVH�WKH�ERG\
V�GHPDQG�IRU�YLWDPLQ�$��&RQWUROOLQJ�GLVHDVHV�ERWK�PHGLFDOO\�DQG�
WKURXJK�EHWWHU�K\JLHQH��H�J��FOHDQ�DQG�VDIH�GULQNLQJ�ZDWHU��FDQ�KHOS�WKH�ERG\�WR�DEVRUE�DQG�UHWDLQ�HVVHQWLDO�
YLWDPLQV�DQG�PLQHUDOV��)RU�H[DPSOH��D�WUDLQLQJ�SURJUDPPH�IRU�KHDOWK�ZRUNHUV�LQ�1HSDO�WR�GLVWULEXWH�YLWDPLQ�
$�FDSVXOHV�QRZ�DOVR�LQFOXGHV�GH�ZRUPLQJ�WR�LQFUHDVH�WKH�HIIHFW�VXSSOHPHQWDWLRQ�ZLWK�YHU\�OLWWOH�DGGLWLRQDO�
FRVW��,9$&*��������9DFFLQDWLRQV�DJDLQVW�PHDVOHV�DUH�FRQVLGHUHG�WR�LPSURYH�WKH�JHQHUDO�YLWDPLQ�$�VWDWXV�RI�
D�SRSXODWLRQ��:+2��������

6XSSOHPHQWDWLRQ�
6XSSOHPHQWDWLRQ�UHIHUV�WR�SHULRGLF�DGPLQLVWUDWLRQ�RI�SKDUPDFRORJLFDO�SUHSDUDWLRQV�RI�YLWDPLQ�$�LQ�FDSVXOHV�
WR�JURXSV�DW�ULVN��PDLQO\�WR�\RXQJ�FKLOGUHQ��)$2�:+2��������,Q�FRQWUDVW� WR�RWKHU�YLWDPLQV�� WKH�ERG\�FDQ�
VWRUH�YLWDPLQ�$�TXLWH�HDVLO\�LQ�WKH�OLYHU��6XIILFLHQW�YLWDPLQ�$�FDQ�EH�JLYHQ�WR�FKLOGUHQ�E\�JLYLQJ�WKHP�RQH��
SUHIHUDEO\�WZR�KLJK�GRVH�FDSVXOHV�SHU�\HDU��:+2�������0,�	�81,&()��������9LWDPLQ�$�VXSSOHPHQWDWLRQ�
LV� FRQVLGHUHG� WR� EH� D� ³KLJKO\� FRVW�HIIHFWLYH� FKLOG� VXUYLYDO� LQWHUYHQWLRQ´� �,9$&*� ������� $� VLQJOH� FDSVXOH�
FRVWV�DERXW���86��FHQWV��0,�	�81,&()��������2Q�DYHUDJH��DSSUR[LPDWHO\�����PLOOLRQ�YLWDPLQ�$�FDSVXOHV�
ZHUH� GLVWULEXWHG� JOREDOO\� SHU� \HDU� LQ� WKH� ����V�� ZLWK� KLJK� OHYHOV� RI� FRYHUDJH� UHDFKHG� LQ� WKH� PLG� ����V�
�0DVRQ�HW�DO����������
,Q� DERXW� ��� GHYHORSLQJ� FRXQWULHV�� YLWDPLQ� $� VXSSOHPHQWV� DUH� JLYHQ� GXULQJ�1DWLRQDO� ,PPXQL]DWLRQ� 'D\V�
�1,'��RU�LQ�FRQMXQFWLRQ�ZLWK�RWKHU�PDVV�LPPXQL]DWLRQ�FDPSDLJQV��0,�	�81,&()�������,9$&*��������,Q�
$IULFD�DQG�6RXWK�(DVW�$VLD��WKLV�LV�E\�IDU�WKH�PRVW�FRPPRQ�PHWKRG��0RUH�WKHQ����GHYHORSLQJ�FRXQWULHV�DUH�
QRZ�UHDFKLQJ�WZR�WKLUGV�RU�PRUH�RI�WKHLU�\RXQJ�FKLOGUHQ�ZLWK�DW�OHDVW�RQH�KLJK�GRVH�YLWDPLQ�$�FDSVXOH�HYHU\�
\HDU��0,�	�81,&()��������&RYHUDJH�ZLWK�WKH�QHFHVVDU\�WZR�GRVHV�LV�PXFK�ORZHU�EXW�WKH�HIIRUW�WR�GDWH�LV�
HVWLPDWHG�WR�KDYH�VDYHG�WKH�OLYHV�RI�PRUH�WKDQ���������\RXQJ�FKLOGUHQ�SHU�\HDU��0,�	�81,&()��������2YHU�
WLPH�� WKH� VXSSOHPHQWDWLRQ�SURJUDPPHV�DLP� WR�SUHYHQW� WKH� LUUHYHUVLEOH�EOLQGQHVV�RI�KXQGUHGV�RI� WKRXVDQGV�
PRUH�FKLOGUHQ��0,�	�81,&()��������
9LWDPLQ� $� VXSSOHPHQWDWLRQ� FDQ� EH� LQWHJUDWHG� LQWR� PRWKHU� DQG� FKLOG� KHDOWK� FOLQLFV� DQG� FRPPXQLW\�
SURJUDPPHV� LQVWHDG� RI�� RU� LQ� DGGLWLRQ� WR�� WKH� FHQWUDOLVHG�1,'�SURJUDPPHV�� 6XFK� GHFHQWUDOLVHG� YLWDPLQ�$�
VXSSOHPHQWDWLRQ�SURJUDPPHV�KDYH�UHSRUWHGO\�OHG�WR�KLJK�FRYHUDJH�UDWHV�IRU�FKLOGUHQ��0DVRQ�HW�DO������������
FRXQWULHV�UHSRUWHG�DGRSWLQJ�SROLFLHV�IRU�VXSSOHPHQWDWLRQ�RI�DOO�PRWKHUV�ZLWK�D�KLJK�GRVH�YLWDPLQ�$�FDSVXOH�
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ZLWKLQ� �� ZHHNV� DIWHU� FKLOGELUWK�� WKHUHE\� SURYLGLQJ� ERWK� PRWKHU� DQG� WKH� EUHDVWIHG� FKLOG� ZLWK� YLWDPLQ� $�
�0DVRQ�HW�DO���������
+RZHYHU��ZKLOH�VXSSOHPHQWDWLRQ�SURJUDPPHV�DUH�HIIHFWLYHO\�UHDFKLQJ�QXPHURXV�FKLOGUHQ��WKH\�PLJKW�QRW�EH�
DV� HIIHFWLYH� DV� WKH\� FRXOG� EH� LI� JLYHQ� WR� FKLOGUHQ� RU� SUHJQDQW� ZRPHQ� ZKR� DUH� DOVR� GHILFLHQW� LQ� RWKHU�
PLFURQXWULHQWV�� ,Q� SDUWLFXODU�� ]LQF� GHILFLHQF\� OLPLWV� WKH� ELR�DYDLODELOLW\� RI� YLWDPLQ�$�� &RPELQHG� ]LQF� DQG�
YLWDPLQ�$� VXSSOHPHQWDWLRQ�KDYH� VKRZQ� WR� LPSURYH� WKH�YLWDPLQ�$� VWDWXV�RI� FKLOGUHQ� DQG�SUHJQDQW�ZRPHQ�
�5DKPDQ�HW�DO��������'LMNKXL]HQ�HW�DO����������
$�KLJK�GRVH�YLWDPLQ�$�FDSVXOHV�DUH�DOVR�XVHG�WR�WUHDW�DFXWH�9$'��6RPPHU��������HVSHFLDOO\�ZKHQ�KRXUV�RU�
GD\V� FDQ�PDNH� WKH� GLIIHUHQFH� EHWZHHQ� UHDVRQDEOH� YLVLRQ� DQG� WRWDO� EOLQGQHVV� �)$2��������+RZHYHU�� ORFDO�
KHDOWK�FHQWUHV�PLJKW�QRW�EH�HTXLSSHG�ZLWK�YLWDPLQ�$�FDSVXOHV�EHWZHHQ�1,'V�RU�RWKHU�FHQWUDOL]HG�GLVWULEXWLRQ�
HIIRUWV� �+.,� ������� :HHNO\�� ORZ� GRVH� VXSSOHPHQWDWLRQ� LV� UHFRPPHQGHG� WR� SUHJQDQW� ZRPHQ� WR� DYRLG�
PDWHUQDO�DQG�IRHWDO�PRUWDOLW\��)$2�:+2���������

)RUWLILFDWLRQ�
)RUWLILFDWLRQ� LV� WKH� HQULFKPHQW� RI� IRRG� SURGXFWV� ZLWK� VSHFLILF� YLWDPLQV� DQG�PLQHUDOV�� VXFK� DV� YLWDPLQ� $��
%XWWHU��PDUJDULQH�DQG�RLO��EXW�DOVR�VXJDU�DQG�ELVFXLWV��FDQ�EH�IRUWLILHG�ZLWK�YLWDPLQ�$��)RRG�IRUWLILFDWLRQ�LV�
QRW�UHVWULFWHG�WR�GHYHORSLQJ�FRXQWULHV��EXW�D�QRUPDO�SURFHGXUH�LQ�IRRG�SURGXFWLRQ�LQ�LQGXVWULDOL]HG�FRXQWULHV��
$ERXW����WR�����RI�DGGLWLRQDO�YLWDPLQ�$�LQ�WKH�GLHW�RI�WKH�DYHUDJH�(XURSHDQ�QRZ�FRPHV�IURP�IRUWLILHG�IRRG�
SURGXFWV��0,�	�81,&()��������
,Q� /DWLQ� $PHULFD� DQG� WKH� &DULEEHDQ�� ZKHUH� VXSSOHPHQWDWLRQ� LV� QRW� FRPPRQ�� PRUH� UHOLDQFH� LV� SODFHG� RQ�
IRUWLILFDWLRQ��)RRG�IRUWLILFDWLRQ�LV�DQ�RSWLRQ�ZKHUH�SHRSOH�KDYH�DFFHVV�WR�PLOOHG�RU�SURFHVVHG�IRRG��0DVRQ�HW�
DO�� ������� 7KH�PDMRULW\� RI� SHRSOH�ZLOO� KDYH� VRPH� DFFHVV� WR� IORXU�� VXJDU�� VDOW��PDUJDULQH� DQG� FRRNLQJ� RLO��
ZKLFK�FDQ�EH�IRUWLILHG��7KH�FRVW�RI�IRUWLILFDWLRQ�RI�VXFK�SURGXFWV�FDQ�EH�DV�OLWWOH�DV�D�IHZ�FHQWV�SHU�SHUVRQ�SHU�
\HDU��)RUWLILFDWLRQ�UHTXLUHV�WKH�FR�RSHUDWLRQ�RI�IRRG�SURFHVVRUV��EXW�JRYHUQPHQWV�FDQ�KDYH�VRPH�LQIOXHQFH�RQ�
IRRG�SURFHVVLQJ��)RU�H[DPSOH��JRYHUQPHQWV�FDQ�PDNH�IRUWLILFDWLRQ�FRPSXOVRU\��LQWURGXFH�VXEVLGLHV��UHGXFH�
GXWLHV�IRU�LPSRUWHG�YLWDPLQV�DQG�RU�RIIHU�VWRUDJH�IDFLOLWLHV�IRU�YLWDPLQV�EHORZ�FRVWV��0,�	�81,&()��������
1LFDUDJXD�LQLWLDWHG�D�QDWLRQDO�SURJUDPPH�RI�YLWDPLQ�$�IRUWLILFDWLRQ�RI�LWV�GRPHVWLF�VXJDU�VXSSO\�VWDUWLQJ�ZLWK�
WKH�����������VXJDUFDQH�KDUYHVW��DQG�DQ�LPSURYHPHQW�RI�WKH�YLWDPLQ�$�VWDWXV�RI�1LFDUDJXDQ�VFKRRO�FKLOGUHQ�
UHVXOWHG��5LED\D�0HUFDGR�HW�DO���������
)RRG� IRUWLILFDWLRQ� FDQ� EH� HIIHFWLYH� IRU� VFKRROFKLOGUHQ� RU� RWKHU� LQGLYLGXDOV� IHG� IURP� DQ� RUJDQL]HG� IRRG�
GLVWULEXWLRQ�V\VWHP��)RU�H[DPSOH��LQ�D�SURJUDPPH�LQ�6RXWK�$IULFD��IRUWLILHG�ELVFXLWV�FRQWDLQLQJ�DERXW�KDOI�WKH�
5'$�IRU�YLWDPLQ�$�ZHUH�JLYHQ�WR�FKLOGUHQ�DW�VFKRRO��7KH\�SURYHG�WR�EH�VXFFHVVIXO�LQ�HQVXULQJ�D�VXIILFLHQW�
GDLO\�YLWDPLQ�$�LQWDNH�WKDW�PLJKW�QRW�EH�FRYHUHG�E\�WKHLU�QRUPDO�IRRG��9$'�SUHYDOHQFH�GURSSHG�IURP������
WR������RI�FKLOGUHQ�RYHU�WKH�SHULRG�RI�WKH�VFKRRO�\HDU��,9$&*��������
)RUWLILFDWLRQ� FDQ� DOVR� UHLQVWDWH� WKH� QDWXUDO� YLWDPLQ� $� FRQWHQW� RI� D� IRRGVWXII� LI� LW� KDV� EHHQ� ORVW� GXULQJ�
SURFHVVLQJ��$OWKRXJK�LW�LV�SUHIHUDEOH�WR�SURFHVV�IRRG�LQ�VXFK�D�ZD\�WKDW�YLWDPLQV�DQG�RWKHU�QXWULHQWV�GR�QRW�
JHW�ORVW�LQ�WKH�ILUVW�SODFH��RIWHQ�WKLV�LV�QRW�SRVVLEOH�VR�WKH�IRRG�LV�IRUWLILHG�DIWHU�SURFHVVLQJ��)RU�H[DPSOH��GULHG�
VNLPPHG�PLON�H[SRUWHG�E\�(8�DQG�RWKHU�FRXQWULHV�IRU�IRRG�DLG�SURJUDPPHV��KDV�DGGHG�YLWDPLQ�$�VR�WKDW�WKH�
PLON�PDGH�IURP�WKLV�SRZGHU�KDV�D�VLPLODU�YLWDPLQ�$�FRQWHQW�DV�IUHVK�PLON��/RUFK��������
6XPPDU\�
6XSSOHPHQWDWLRQ�DQG�IRRG�IRUWLILFDWLRQ�DUH�VXFFHVVIXO�VWUDWHJLHV�IRU�VLWXDWLRQV�LQ�ZKLFK�WKH�QRUPDO�GLHW�GRHV�
QRW� SURYLGH� HQRXJK� YLWDPLQ� $�� EXW� WKH\� FDQ� RQO\� FRPSOHPHQW� IRRG�EDVHG� VWUDWHJLHV�� QRW� UHSODFH� WKHP�
�)$2�:+2��������%\�GHIDXOW�� VXSSOHPHQWDWLRQ�DQG�IRUWLILFDWLRQ�FDQ�RQO\�IRFXV�RQ�RQH�RU�D� IHZ�YLWDPLQV�
DQG�PLQHUDOV��&XUUHQW�VXSSOHPHQWDWLRQ�SURJUDPPHV�DUH�VWURQJO\�EDVHG�RQ�FHQWUDOL]HG�KHDOWK�FDUH�DQG�1,'V��
DQG� WKLV� V\VWHP� PLJKW� EH� GLIILFXOW� WR� PDLQWDLQ� LQ� IXWXUH� �0,� 	� 81,&()� ������� (YHQ� DV� IRRG�EDVHG�
DSSURDFKHV� DUH�PRUH� VXVWDLQDEOH�� YLWDPLQ�$� FDSVXOHV�ZLOO� UHPDLQ� D� QHFHVVDU\�PHGLFDO� DSSURDFK� LQ� UHIXJH�
FDPSV�DQG�DIWHU�QDWXUDO�FDWDVWURSKHV��*HQHUDO�KHDOWK�FDUH�DQG�EHWWHU�K\JLHQH�DUH�DOVR�LPSRUWDQW�FRQWULEXWLRQV�
WR�LPSURYLQJ�WKH�YLWDPLQ�$�VWDWXV�RI�D�SRSXODWLRQ��
�
�
�
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&RQFOXVLRQV�
6XSSOHPHQWDWLRQ�LQ�IRUP�RI�YLWDPLQ�$�FDSVXOHV�ZLOO�DOZD\V�EH�D�QHFHVVDU\�VWHS�IRU�VSHFLILF�VLWXDWLRQV���
EH� LW� GXULQJ� SUHJQDQF\� DQG� EUHDVWIHHGLQJ�� LQ� UHIXJH� FDPSV� RU� DIWHU� QDWXUDO� FDWDVWURSKHV�� )RRG�
IRUWLILFDWLRQ� LV� D� FRPSOHPHQWDU\� DSSURDFK� EXW� LV� UHVWULFWHG� EHFDXVH� LW� FDQ� RQO\� IRFXV� RQ� VSHFLILF�
YLWDPLQV�DQG�QXWULHQWV���
7KH�PRUH�VXVWDLQDEOH�VWUDWHJ\�LV�D�GLYHUVH�GLHW�WKURXJK�ZKLFK�HYHU\ERG\�JHWV�WKH�QHFHVVDU\�DPRXQWV�RI�
�SUR�YLWDPLQ�$�DORQJ�ZLWK�RWKHU�YLWDPLQV�DQG�PLQHUDOV��+RPH�JDUGHQV�DQG�KRPHVWHDGV�DUH� WKH�EHVW�
RSWLRQ� WR� GR� WKDW� EHFDXVH� WKH\� RIIHU� D� VHFXUH� VXSSO\� RI� GLYHUVH� IRRG�� ,Q� VXFK� D� V\VWHP�� LW� LV� QRW�
QHFHVVDU\�WR�FRXQW�WKH�DPRXQW�RI�HDFK�LQGLYLGXDO�YLWDPLQ���WKH�JRDO�LV�D�VHFXUH�VXSSO\��D�KHDOWK\�GLHW�
WKDW� FRQWDLQV� HYHU\WKLQJ� QHHGHG�� )RRG� IRUWLILFDWLRQ� DQG�PHGLFDO� VXSSOHPHQWDWLRQ� DUH� VXSSO\� GULYHQ�
DQG�EH\RQG�LQGLYLGXDOV�FRQWURO��KRPH�JDUGHQV�DUH�VXVWDLQDEOH�VROXWLRQV�RQ�D�KRXVHKROG�OHYHO��:KLOVW�
IRRG�EDVHG�DSSURDFKHV�XVXDOO\�WDNH�ORQJHU�WR�LPSOHPHQW��RQFH�HVWDEOLVKHG�DUH�VXVWDLQDEOH��
,Q�FRQWUDVW�WR�FHQWUDOL]HG�VXSSOHPHQWDWLRQ�RU�IRUWLILFDWLRQ�SURJUDPPHV��KRPH�JDUGHQV�DQG�RWKHU�IRRG�
EDVHG�DSSURDFKHV�WDNH�SODFH�RQ�KRXVHKROG�OHYHO�DQG�WKH\�FDQ�WDNH�ORFDO�FRQGLWLRQV�LQWR�DFFRXQW��2QFH�
WKH\�DUH�HVWDEOLVKHG��WKH�VXSSO\�RI�YLWDPLQV�DQG�PLQHUDOV�LV�PDLQWDLQHG�RQ�KRXVHKROG�OHYHO��DQG�WKXV�
ZLWKLQ�WKH�FRQWURO�RI�WKRVH� LQ�GDQJHU�RI�EHFRPLQJ�YLWDPLQ�$�GHILFLHQW��+RZHYHU��ZKLOH�D�GLYHUVLW\�RI�
VROXWLRQV�LV�DYDLODEOH��LW�DOVR�QHHGV�SROLWLFDO�FRPPLWPHQW�WR�ILJKW�PDOQXWULWLRQ�HIIHFWLYHO\��
7KH� JRDO� RI� FRPEDWLQJ� 9$'� LV� QRW� WR� SURYLGH� PHGLFDO� WUHDWPHQW�� LW� LV� WR� DYRLG� 9$'� DQG� DQRWKHU�
90'V�� %\� FRPEDWLQJ� 9$'� ZLWK� KRPH� JDUGHQV�� VXVWDLQDEOH� V\VWHPV� DUH� FUHDWHG� WKDW� SURYLGH� IRRG�
VHFXULW\�DQG�GLYHUVLW\��LQ�D�ZD\�WKDW�LV�HPSRZHULQJ�ZRPHQ�DQG�SURWHFWV�DJUR�ELRGLYHUVLW\��
�
$QWMH�/RUFK�
LIULN�±�UHVHDUFK�RQ�JHQHWLF�HQJLQHHULQJ�
ZZZ�LIULN�RUJ�
ORUFK#LIULN�RUJ�
�
5HIHUHQFHV�
�
%URZQ��0�-���)HUUX]L��0�*���1JX\HQ��0�/���&RRSHU��'�$���(OGULJH��$�/���6FKZDUW]��6�-��	�:KLWH��:�6��������
&DURWHQRLG�ELRDYDLODELOLW\�LV�KLJKHU�IURP�VDODGV�LQJHVWHG�ZLWK�IXOO�IDW�WKDQ�ZLWK�IDW�UHGXFHG�VDODG�GUHVVLQJV�DV�
PHDVXUHG�ZLWK�HOHFWURFHKPLFDO�GHWHFWLRQ��$PHULFDQ�-RXUQDO�RI�&OLQLFDO�1XWULWLRQ��������������

&:6��&KXUFK�:RUOG�6HUYLFH��������0RULQJD�ROHLIHUD��&KXUFK�:RUOG�6HUYLFH�ZHEVLWH������
>KWWS���ZZZ�FKXUFKZRUOGVHUYLFH�RUJ�PRULQJD�LQGH[�KWPO@�

'LMNKXL]HQ��0�$���:LHULQJD��)�7���:HVW�&�(��	�0XKLODO��������=LQF�SOXV���FDURWHQH�VXSSOHPHQWDWLRQ�RI�SUHJQDQW�
ZRPHQ�LV�VXSHULRU�WR���FDURWHQH�VXSSOHPHQWDWLRQ�DORQH�LQ�LPSURYLQJ�YLWDPLQ�$�VWDWXV�LQ�ERWK�PRWKHUV�DQG�LQIDQWV��
$PHULFDQ�-RXUQDO�RI�&OLQLFDO�1XWULWLRQ�����������������

)DEHU��0���3KXQJXOD��0�$�6���9HQWHU��6�/���'KDQVD\��0�$��	�%HQDGp��$�-�6��������+RPH�JDUGHQV�IRFXVLQJ�RQ�WKH�
SURGXFWLRQ�RI�\HOORZ�DQG�GDUN�JUHHQ�OHDI\�YHJHWDEOHV�LQFUHDVH�WKH�VHUXP�UHWLQRO�FRQFHQWUDWLRQV�RI��±��\�ROG�FKLOGUHQ�
LQ�6RXWK�$IULFD��$PHULFDQ�-RXUQDO�RI�&OLQLFDO�1XWULWLRQ����������������

)$2�:+2�������:RUOG�GHFODUDWLRQ�RQ�QXWULWLRQ��,QWHUQDWLRQDO�&RQIHUHQFH�RQ�1XWULWLRQ��5RPH��,WDO\��'HFHPEHU�������
>KWWS���ZZZ�IDR�RUJ�GRFUHS�8����W�X����W�D�KWP@�

)$2�������,PSURYLQJ�QXWULWLRQ�WKURXJK�KRPH�JDUGHQLQJ��$�WUDLQDJH�SDFNDJH�IRU�SUHSDULQJ�ILHOG�ZRUNHUV�LQ�6RXWK�(DVW�
$VLD��)$2��5RPH�,WDO\��

)$2�������+XPDQ�QXWULWLRQ�LQ�WKH�GHYHORSLQJ�ZRUOG��)$2��5RPH��,WDO\��
)$2�:+2�������+XPDQ�YLWDPLQ�DQG�PLQHUDO�UHTXLUHPHQWV��5HSRUW�RI�D�MRLQW�)$2�:+2�H[SHUW�FRQVXOWDWLRQ�%DQJNRN��
7KDLODQG��5RPH��,WDO\��

�>KWWS���ZZZ�IDR�RUJ�GRFXPHQWV�VKRZBFGU�DVS"XUOBILOH �'2&5(3�����<����(�<����(���+70@�
)$2�������7KH�VWDWH�RI�IRRG�LQVHFXULW\�LQ�WKH�ZRUOG�������62),��������)$2��5RPH��,WDO\��
>KWWS���ZZZ�IDR�RUJ�GRFXPHQWV�VKRZBFGU�DVS"XUOBILOH �GRFUHS�����\����H�\����H���KWP@�

*UDHEQHU��,�7���6LTXHLUD��(�0�$���$UUXGD��6�)�	�GH�6RX]D��(�0�7��������&DURWHQRLGV�IURP�QDWLYH�%UD]LOLDQ�GDUN�JUHHQ�
YHJHWDEOHV�DUH�ELRDYDLODEOH��D�VWXG\�LQ�UDWV��1XWULWLRQ�5HVHDUFK���������������

*UHHQSHDFH�������9LWDPLQ�$��1DWXUDO�VRXUFHV�YV��*ROGHQ�ULFH���%DFNJURXQG�UHSRUW��
>KWWS���DUFKLYH�JUHHQSHDFH�RUJ�JHQHQJ�UHSRUWV�IRRG�9LWD$YV�3')@�
+DVNHOO��0�-���-DPLO��.�0���+DVVDQ��)���3HHUVRQ��-�0���+RVVDLQ��0�,���)XFKV��*�-���	�%URZQ��.�+��������'DLO\�
FRQVXPSWLRQ�RI�,QGLDQ�VSLQDFK��%DVHOOD�DOED��RU�VZHHW�SRWDWRHV�KDV�D�SRVLWLYH�HIIHFW�RQ�WRWDO�ERG\�YLWDPLQ�$�VWRUHV�LQ�
%DQJODGHVKL�PHQ��$PHULFDQ�-RXUQDO�RI�&OLQLFDO�1XWULWLRQ���������������

+HOV��2���/DUVHQ��7���&KULVWHQVHQ��/�3���.LGPRVH��8���+DVVDQ��1��	�7KLOVWHG��6�+��������&RQWHQWV�RI�LURQ��FDOFLXP��]LQF�
DQG� �FDURWHQH�LQ�FRPPRQO\�FRQVXPHG�YHJHWDEOHV�LQ�%DQJODGHVK��-RXUQDO�RI�)RRG�&RPSRVLWLRQ�DQG�$QDO\VLV�����
���������
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+LFNH\��(��0LWWDL��$���HGV���������9RLFHV�IURP�WKH�6RXWK��7KH�7KLUG�:RUOG�'HEXQNV�&RUSRUDWH�0\WKV�RQ�*HQHWLFDOO\�
(QJLQHHUHG�&URSV��)RRG�)LUVW�,QVWLWXWH�IRU�)RRG�DQG�'HYHORSPHQW�3ROLF\�DQG�3HVWLFLGH�$FWLRQ�1HWZRUN�1RUWK�
$PHULFD��KWWS���ZZZ�IRRGILUVW�RUJ�SURJV�JOREDO�JH�VDFWRPLQLVWHULDO�YRLFHV�SKS�

+.,��+HOHQ�.HOOHU�,QWHUQDWLRQDO��������:KDW�DUH�YLWDPLQ�$�NQRZOHGJH�DQG�SUDFWLFHV�DPRQJ�PRWKHUV�DQG�KHDOWK�
ZRUNHUV"�1XWULWLRQ�%XOOHWLQ��3KLOLSSLQHV����9RO�����,VVXH����
>KWWS���KNLDVLDSDFLILF�RUJ�BGRZQORDGV�3KLO1XWU%XOBYRO�BLVV��SGI@�

+.,�����D��,QWHJUDWLRQ�RI�DQLPDO�KXVEDQGU\�LQWR�KRPH�JDUGHQLQJ�SURJUDPV�WR�LQFUHDVH�YLWDPLQ�$�LQWDNH�IURP�IRRGV��
%DQJODGHVK��&DPERGLD�DQG�1HSDO��6SHFLDO�,VVXH��$VLD�3DFLILF��-DQXDU\�������

>KWWS���KNLDVLDSDFLILF�RUJ�BGRZQORDGV�$352���6SHFLDO���LVVXH���-DQ��������SGI@�
+.,�����E��+.,¶V�KRPHVWHDG�SURGXFWLRQ�SURJUDP�VXVWDLQEO\�LPSRUYHV�OLYHOLKRRGV�RI�KRXVHKROGV�LQ�UXUDO�%DQJODGHV��
+RPHVWHDG�)RRG�3URGXFWLRQ�%XOOHWLQ��%DQJODGHVK��1R����6HSWHPEHU�������
>KWWS���KNLDVLDSDFLILF�RUJ�BGRZQORDGV�+)3���%'���%XOOHWLQ�����SGI@�

+.,�����F��0RQLWRULQJ�DFWLYLWLHV�LQ�YLOODJH�QXUVHULHV�DQG�KRXVHKROG�JDUGHQV��6XPPDU\�5HSRUW�RI�6XUYH\V��������1*2�
*DUGHQLQJ�	�1XWULWLRQ�(GXFDWLRQ�6XUYHLOODQFH�3URMHFW��1*1(63���'DKND��%DQJODGHVK��
>KWWS���KNLDVLDSDFLILF�RUJ�BGRZQORDGV�1*1(63���6XPPDU\���5G��������SGI@�

+.,�������+RPHVWHDG�IRRG�SURGXFWLRQ�LPSURYHV�KRXVHKROG�IRRG�DQG�QXWULWLRQ�VHFXULW\��+RPHVWHDG�)RRG�3URGXFWLRQ�
%XOOHWLQ��%DQJODGHVK��1R����1RYHPEHU�������
>KWWS���KNLDVLDSDFLILF�RUJ�BGRZQORDGV�+)3���%'���%XOOHWLQ�����SGI@�

,20��,QVWLWXWH�RI�0HGLFLQH��������'LHWDU\�UHIHUHQFH�LQWDNHV�IRU�YLWDPLQ�$��YLWDPLQ�.��DUVHQLF��ERURQ��FKURPLXP��
FRSSHU��LRGLQH��LURQ��PDQJDQHVH��PRO\EGHQXP��QLFNHO��VLOLFRQ��YDQDGLXP��DQG�]LQF�D�UHSRUW�RI�WKH�3DQHO�RQ�
0LFURQXWULHQWV�6XEFRPPLWWHHV�RQ�8SSHU�5HIHUHQFH�/HYHOV�RI�1XWULHQWV�DQG�RI�,QWHUSUHWDWLRQ�DQG�8VHV�RI�'LHWDU\�
5HIHUHQFH�,QWDNHV��DQG�WKH�6WDQGLQJ�&RPPLWWHH�RQ�WKH�6FLHQWLILF�(YDOXDWLRQ�RI�'LHWDU\�5HIHUHQFH�,QWDNHV��)RRG�DQG�
1XWULWLRQ�%RDUG��,QVWLWXWH�RI�0HGLFLQH��8�6����1DWLRQDO�$FDGHP\�3UHVV��:DVKLQJWRQ�'&��ZZZ�QDS�HGX�
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