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5LVN�RQ�WKH�1HJRWLDWLQJ�7DEOH
0DOQXWULWLRQ� �0ROG�7R[LFLW\� �DQG�3RVWFRORQLDO�'HYHORSPHQW

/ XFDV�0��0XHOOHU

, Q�6HSWHPEHU�������GHOHJDWHV�IURP�IRUW\�FRXQWULHV�DQG�VL[WHHQ
LQWHUQDWLRQDO�RUJDQL]DWLRQV�JDWKHUHG�LQ�1DLUREL�WR�WDFNOH�DQ�XUJHQW
HQYLURQPHQWDO�SUREOHP�RI�WKH�LQFUHDVLQJO\�LQWHUFRQQHFWHG�ZRUOG��5DM
0DOLN��DQ�RIÀFLDO�RI�WKH�)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ��)$2��
REVHUYHG�WKDW�´WKH�ZRUOG�KDV�EHFRPH�WRR�LQWHUGHSHQGHQW�WR�HQWHUWDLQ�D
QRWLRQ�WKDW�DQ\�FRXQWU\�RU�LWV�SURGXFH�DUH�LPPXQH�WR�WKH�LOO�HIIHFWV�RI
P\FRWR[LQV�µ��7KHVH�WR[LF�VXEVWDQFHV��ZKLFK�ZHUH�H[FUHWHG�E\�PROGV�WKDW
JUHZ�RQ�SHDQXWV��PDL]H��DQG�RWKHU�FURSV��FRXOG�FDXVH�DFXWH�SRLVRQLQJ�
FDQFHU��DQG�GHDWK��-DPHV�&KDUOHV�1DNKZDQJD�2VRJR��.HQ\D·V�PLQLVWHU�RI
KHDOWK��H[SODLQHG�LQ�KLV�RSHQLQJ�DGGUHVV�WKDW�WKH�FRQIHUHQFH�WRRN�SODFH�´LQ
RQH�RI�WKH�DUHDV�RI�WKH�ZRUOG�ZKHUH�P\FRWR[LQV�FDQ�UHSUHVHQW�D�UHDO�KD]DUG
WR�WKH�TXDOLW\�DQG�TXDQWLW\�RI�KXPDQ�IRRG�DQG�IHHG�µ�VXJJHVWLQJ�WKDW�WKH
VXEVWDQFHV�GLG�QRW�SRVH�WKH�VDPH�KD]DUG�WR�HYHU\�FRXQWU\���0RUHRYHU�
P\FRWR[LQV�ZHUH�QRW�RQO\�D�WKUHDW�WR�IRRG�VDIHW\�DQG�VHFXULW\�LQ�.HQ\D�DQG
RWKHU�WURSLFDO�FRXQWULHV��2VRJR�DGGHG�WKDW�WKH�P\FRWR[LQ�SUREOHP�ZDV
´DQRWKHU�VSHFLÀF�GHWHUUHQW�WR�LQWHUQDWLRQDO�WUDGH�LQ�WKH�SURGXFH�RI
GHYHORSLQJ�FRXQWULHV��VLQFH�H[SRUWV�FRQWDLQLQJ�P\FRWR[LQV�DUH�VRPHWLPHV
IRXQG�DQG�WKLV�UHVXOWV�LQ�WKH�GHVWUXFWLRQ�RI�VSHFLÀF�VKLSPHQWV�DQG�RIWHQ�ORVV
RI�HQWLUH�PDUNHWV�DQG�YDOXDEOH�IRUHLJQ�HDUQLQJV�µ��0\FRWR[LQV�MHRSDUGL]HG
GHYHORSLQJ�FRXQWULHV·�FDSDFLWLHV�WR�IHHG�WKHLU�SRSXODWLRQV�DQG�FDSDELOLWLHV�WR
H[SRUW�SURGXFH�GXULQJ�D�SHULRG�ZKHQ�WKHVH�FRXQWULHV�EXUVW�RQWR�WKH�JOREDO
VFHQH��GHPDQGLQJ�D�1HZ�,QWHUQDWLRQDO�(FRQRPLF�2UGHU��1,(2���7KLV
SURSRVDO�FKDOOHQJHG�WKH�KHJHPRQ\�RI�WKH�1RUWK�$WODQWLF�SRZHUV�DQG�VRXJKW
WR�UHVKDSH�JOREDO�WUDGH�LQ�IDYRU�RI�WKH�*OREDO�6RXWK���7KH�SUREOHP�RI
P\FRWR[LQV�ZDV�D�QHZ�IDFWRU�LQ�WKH�SRVWFRORQLDO�VWUXJJOH�EHWZHHQ



LQGXVWULDOL]HG�DQG�GHYHORSLQJ�FRXQWULHV��SXWWLQJ�KHDOWK�DQG�LQFLSLHQW
HQYLURQPHQWDO�SROLWLFV�RQ�WKH�WDEOH�

6FLHQWLVWV��IRRG�DQG�IHHG�PDQXIDFWXUHUV��DQG�DGPLQLVWUDWRUV�DW�QDWLRQDO
DQG�LQWHUQDWLRQDO�DJHQFLHV�KDG�VWUXJJOHG�RYHU�WKH�EHVW�VROXWLRQ�WR�WKH
SUREOHP�RI�P\FRWR[LQV�VLQFH�������ZKHQ�YHWHULQDULDQV�LVRODWHG�D�SUHYLRXVO\
XQNQRZQ�VXEVWDQFH�WKDW�FDXVHG�WKH�GHDWK�RI�KXQGUHGV�RI�WKRXVDQGV�RI
WXUNH\V�RQ�%ULWLVK�IDUPV��%ULWLVK�DQG�86�VFLHQWLVWV�GLVFRYHUHG�WKDW
$VSHUJLOOXV�PROGV�RQ�SHDQXWV�LQ�WKH�ELUGV·�IHHG�SURGXFHG�WKLV�VXEVWDQFH�DQG
QDPHG�LW�DÁ DWR[LQ��6FLHQWLVWV�DURXQG�WKH�JOREH�VWDUWHG�WR�VWXG\�DÁ DWR[LQ·V
HIIHFWV�RQ�KXPDQV�DQG�DQLPDOV�DQG�WR�GHYHORS�GHWHFWLRQ�PHWKRGV�IRU
DÁ DWR[LQ�LQ�FURSV��PDNLQJ�DÁ DWR[LQ�WKH�EHVW�VWXGLHG�P\FRWR[LQ��7KH\�IRXQG
DÁ DWR[LQ�QRW�RQO\�LQ�SHDQXWV�EXW�DOVR�LQ�FRUQ��FRWWRQVHHG��DQG�PDQ\�RWKHU
FURSV�WKDW�ZHUH�LPSRUWDQW�IRRGVWXIIV��DQLPDO�IHHG��DQG�H[SRUW�FRPPRGLWLHV
LQ�WKH�UHFHQWO\�GHFRORQL]HG�QDWLRQV�LQ�$IULFD�DQG�$VLD��FUHDWLQJ�WKH�YHU\
SUREOHPV�WKDW�2VRJR�GHVFULEHG�DW�WKH�1DLUREL�FRQIHUHQFH��$W�WKDW�PHHWLQJ�
3HWHU�7KDFKHU��D�UHSUHVHQWDWLYH�RI�WKH�8QLWHG�1DWLRQV�(QYLURQPHQWDO
3URJUDP��81(3���SURSRVHG�D�VWUDWHJ\�WR�UHVROYH�WKH�P\FRWR[LQ�FULVLV�
´81(3�ZLVKHV�WR�DVVHVV�WKH�ULVNV�LQ�PRUH�SUHFLVH�WHUPV�VR�WKDW
JRYHUQPHQWV�FDQ�KDYH�D�VROLG�EDVLV�RQ�ZKLFK�WR�PDNH�GHFLVLRQV�ZLWKLQ�WKHLU
RZQ�YDOXHV�DV�WR�WKH�OHYHO�RI�ULVN�WKH\�ZLVK�WR�DFFHSW��:H�EHOLHYH�WKDW�E\
KHOSLQJ�WR�LPSURYH�DVVHVVPHQWV�RI�WKH�ULVNV�ZH�ZLOO�UHGXFH�ULVNV��DQG�FDQ
UHGXFH�LQWHUIHUHQFHV�WR�LQWHUQDWLRQDO�WUDGH�DQG�FRQVHTXHQW�HFRQRPLF
KDUGVKLS��:H�DUH�YHU\�DQ[LRXV�WR�DVVLVW�WKH�H[SRUWLQJ�GHYHORSLQJ
FRXQWULHV�µ��81(3�FRQFHQWUDWHG�RQ�ULVN�DVVHVVPHQWV�WR�VROYH�WKH�DÁ DWR[LQ
FULVLV��7KH�81(3�SURSRVDO�OLPLWHG�81(3·V�UROH�LQ�FRQGXFWLQJ�WKHVH
DVVHVVPHQWV��ZKLOH�OHDYLQJ�GHFLVLRQV�DERXW�WKH�VXSSRVHGO\�REMHFWLYH�OHYHO
RI�ULVNV�WR�EH�WDNHQ�WR�QDWLRQDO�JRYHUQPHQWV��81(3�WKXV�SURSRVHG�D
VHSDUDWLRQ�RI�ULVN�DVVHVVPHQW��GHOHJDWHG�WR�WKH�LQWHUQDWLRQDO�OHYHO��IURP
YDOXH�ODGHQ�SROLWLFDO�GHFLVLRQV�DERXW�LPSOHPHQWDWLRQ�OHIW�LQ�WKH�UHDOP�RI�WKH
QDWLRQ�VWDWH��81(3�DVVXPHG�WKDW�LWV�ZRUN�RI�LPSURYLQJ�ULVN�DVVHVVPHQWV
ZRXOG�RQ�LWV�RZQ�UHGXFH�KHDOWK�KD]DUGV�DQG�HFRQRPLF�KDUGVKLS��81(3
GUHZ�RQ�WKH�ZRUN�RI�VFLHQWLVWV�DQG�UHJXODWRUV�ZKR�KDG�DGYDQFHG�ULVN�DV�WKH
SULPDU\�ZD\�WR�XQGHUVWDQG�DQG�VROYH�WKH�DÁ DWR[LQ�SUREOHP�VLQFH������
+RZHYHU��WKH�SURSRVHG�UHPHG\��ULVN�DVVHVVPHQW��ZDV�LWVHOI�ODGHQ�ZLWK�PRUDO
DVVXPSWLRQV�

7KLV�FKDSWHU�H[DPLQHV�KRZ�VFLHQWLVWV�DQG�RIÀFLDOV�FDPH�WR�VHH�DÁ DWR[LQ
WKURXJK�WKH�OHQV�RI�ULVN��IURP�WKH�GLVFRYHU\�RI�DÁ DWR[LQ�LQ������WR�WKH



DIWHUPDWK�RI�WKH�1DLUREL�FRQIHUHQFH��GHVFULELQJ�FKDQJLQJ�DVVXPSWLRQV�DQG
OLPLWDWLRQV�RI�WKH�ULVN�IUDPHZRUN��,�VKRZ�KRZ�H[SHULPHQWV�ZLWK�ODERUDWRU\
DQLPDOV�PDGH�DÁ DWR[LQ�LQWR�D�SHUFHSWLEOH�KD]DUG�DQG�KRZ�FRORQLDO�DQG�&ROG
:DU�SUHRFFXSDWLRQV�ZLWK�KXQJHU�DQG�PDOQXWULWLRQ�LQÁ XHQFHG�ULVN�FDOFXOXV�
7KH�ULVN�IUDPHZRUN�HVSRXVHG�D�]HUR�VXP�ORJLF�WKDW�MXVWLÀHG�WKH�FRQWLQXHG
H[SRVXUH�RI�YXOQHUDEOH�SRSXODWLRQV�LQ�$IULFD�WR�DÁ DWR[LQ��VLGHOLQHG
GHYHORSLQJ�FRXQWULHV·�JULHYDQFHV�DERXW�LQHTXLWDEOH�WUDGH�UHODWLRQV��DQG
IDLOHG�WR�SURWHFW�YXOQHUDEOH�SRSXODWLRQV�LQ�.HQ\D��5HODWLRQV�EHWZHHQ�*OREDO
1RUWK�DQG�6RXWK�SOD\HG�D�FHQWUDO�UROH�LQ�WKH�FDOFXOXV�RI�DÁ DWR[LQ�ULVN��,
DUJXH�WKDW�ULVN�ZDV�GHFLVLYHO\�VKDSHG�E\�WKH�LQWHUQDWLRQDO�SROLWLFV�RI
GHFRORQL]DWLRQ�GXULQJ�WKH�����V�DQG�����V��ZKHQ�WKH�´7KLUG�:RUOGµ
FKDOOHQJHG�WKH�H[LVWLQJ�JOREDO�WUDGH�V\VWHP�DQG�WKH�LQGXVWULDOL]HG�FRXQWULHV
H[SHULHQFHG�´WKH�VKRFN�RI�WKH�JOREDO�µ��5HVHDUFKHUV�DQG�RIÀFLDOV�DW
LQWHUQDWLRQDO�RUJDQL]DWLRQV�DGYDQFHG�ULVN�DV�DQ�DQVZHU�WR�WKLV�FKDOOHQJH�
XOWLPDWHO\�UH�HQWUHQFKLQJ�JOREDO�LQHTXDOLWLHV�DQG�IXUWKHULQJ�HFRQRPLF
KDUGVKLS�IRU�WKH�GHYHORSLQJ�FRXQWULHV�

7KLV�FKDSWHU�WKXV�FKDOOHQJHV�WKH�QDUUDWLYH�WKDW�ULVN�SOD\HG�D�UROH�RQO\�LQ
DIÁ XHQW�LQGXVWULDO�VRFLHWLHV���6RFLRORJLVW�8OULFK�%HFN�DUJXHG�LQ�5LVN�6RFLHW\�
SXEOLVKHG�LQ�������WKDW�ULVN�EHFDPH�WKH�GHÀQLQJ�IHDWXUH�RI�WKH�QHZ�HUD�RI
UHÁ H[LYH�PRGHUQLW\��ZKLFK�EHJDQ�LQ�WKH�VHFRQG�KDOI�RI�WKH�WZHQWLHWK
FHQWXU\���,Q�%HFN·V�QDUUDWLYH��PRGHUQLW\��GRPLQDWHG�E\�D�ORJLF�RI�ZHDOWK
SURGXFWLRQ�WKURXJK�WHFKQR�HFRQRPLF�´SURJUHVV�µ�ZDV�VXFFHHGHG�E\
UHÁ H[LYH�PRGHUQLW\��ZKHQ�VNHSWLFLVP�DERXW�LQGXVWULDOL]DWLRQ·V�VFLHQWLÀF�DQG
WHFKQRORJLFDO�IRXQGDWLRQV�DERXQGHG��DQG�WKH�IRFXV�RI�SROLWLFV�VKLIWHG�WR
ULVNV�WKDW�WKHVH�YHU\�IRXQGDWLRQV�JHQHUDWHG���%HFN�ZULWHV��´7KH�GULYLQJ
IRUFH�LQ�WKH�FODVV�VRFLHW\�FDQ�EH�VXPPDUL]HG�LQ�WKH�SKUDVH��,�DP�KXQJU\�
7KH�PRYHPHQW�VHW�LQ�PRWLRQ�E\�ULVN�VRFLHW\��RQ�WKH�RWKHU�KDQG��LV�H[SUHVVHG
LQ�WKH�VWDWHPHQW��,�DP�DIUDLG� µ���+RZHYHU��DÁ DWR[LQ�KDV�FRQWDPLQDWHG
IRRGVWXIIV�HVVHQWLDO�IRU�WKH�KXQJU\�SHUVRQ·V�VXUYLYDO�DQG�IRU�HFRQRPLF
GHYHORSPHQW�WKURXJK�H[SRUWV��DQG�DÁ DWR[LQ�JDYH�ULVH�WR�IHDUV�DERXW�IRRG
FRQWDPLQDWLRQ��7KLV�KLVWRU\�RI�DÁ DWR[LQ�FROODSVHV�WKH�GLVWLQFWLRQ�EHWZHHQ
WKH�´KXQJU\�ZRUOGµ�DQG�ULVN�VRFLHW\���

$Á DWR[LQ�EHFDPH�D�SUREOHP�IRU�ERWK�ZRUOGV��LQWHUWZLQLQJ�WKHP�LQ�QHZ
ZD\V�WKDW�IDFLOLWDWHG�WKH�HUDVXUH�RI�GHYHORSLQJ�FRXQWULHV·�HFRQRPLF
GHPDQGV��5LVN�FRPELQHG�KHDOWK�DQG�ZHDOWK�LQ�RQH�IUDPHZRUN��ZKLFK
HQDEOHG�VFLHQWLVWV�WR�PRYH�EHWZHHQ�WKH�WZR�GRPDLQV�DQG�UHVKXIÁ H�WKHP�
3ROLWLFDO�GHPDQGV�IRU�PDUNHW�DFFHVV�DQG�VWDEOH�FRPPRGLW\�SULFHV�ZHUH



UHIUDPHG�DV�TXHVWLRQV�RI�VWDQGDUGV�DQG�DFFHSWDEOH�ULVN�OHYHOV��WKXV
WUDQVIRUPLQJ�SROLWLFDO�GLVSXWHV�DERXW�ZHDOWK�DQG�SRZHU�LQWR�WHFKQLFDO
TXHVWLRQV�DERXW�VHHPLQJO\�REMHFWLYH�OHYHOV�RI�ULVN�WR�KHDOWK��7KHVH�WHFKQLFDO
TXHVWLRQV�ZHUH�WR�EH�DQVZHUHG�E\�VFLHQWLVWV�DQG�H[SHUWV��7KH\�IRUPHG
´HSLVWHPLF�FRPPXQLWLHVµ�WKDW�GHWHFWHG�DQG�DVVHVVHG�ULVNV�WR�PDNH�ZKDW
ZHUH�XOWLPDWHO\�SROLWLFDO�GHFLVLRQV��EHFRPLQJ�D�´ÀIWK�EUDQFKµ�RI
JRYHUQPHQW��+RZHYHU��HSLVWHPLF�FRPPXQLWLHV�GLG�QRW�QHFHVVDULO\�JLYH
XQDQLPRXV�DGYLFH����'UDZLQJ�RQ�6KHLOD�-DVDQRII·V�LQVLJKWV�LQWR�WKH�SROLWLFDO
FRQWH[W�RI�ULVN�DVVHVVPHQW�DQG�WKH�GLVSODFHPHQW�RI�SROLWLFDO�VWUXJJOHV�LQWR
WKH�UHDOP�RI�WHFKQLFDO�DGYLVRU\�ERDUGV��WKH�FKDSWHU�GHVFULEHV�WKH�SURFHVV�RI
UHVKXIÁ LQJ�VFLHQWLÀF�TXHVWLRQV�DQG�SROLWLFDO�GHPDQGV�RQ�WKH�OHYHO�RI
LQWHUQDWLRQDO�LQVWLWXWLRQV�LQ�WKH�ZDNH�RI�GHFRORQL]DWLRQ���

5LVN�IDFLOLWDWHG�D�GLYLVLRQ�RI�UHVSRQVLELOLWLHV�EHWZHHQ�LQWHUQDWLRQDO
RUJDQL]DWLRQV�DQG�QDWLRQ�VWDWHV��ZKLFK�GLIIHUHG�YDVWO\�LQ�WKHLU�FDSDFLWLHV�WR
GHDO�ZLWK�WR[LFLW\�LQ�IRRG�DQG�WKH�HQYLURQPHQW����)RU�H[DPSOH��LQWHUQDWLRQDO
RUJDQL]DWLRQV�FRQGXFWHG�ULVN�DVVHVVPHQWV�RI�DÁ DWR[LQ��ZKLFK�OHIW�WKH
LPSOHPHQWDWLRQ�WR�QDWLRQ�VWDWHV�DQG�VKLIWHG�WKH�EXUGHQ�RI�JOREDO�WUDGH
UHJXODWLRQV�RQWR�WKH�GHYHORSLQJ�FRXQWULHV�E\�H[FOXGLQJ�TXHVWLRQV�RI
HFRQRPLF�MXVWLFH��%\�FRQVLGHULQJ�DÁ DWR[LQ�ULVN�DFURVV�DIÁ XHQW�ULVN�VRFLHWLHV
DQG�WKH�KXQJU\�ZRUOG��WKLV�FKDSWHU�VKRZV�KRZ�WKH�ULVN�IUDPHZRUN�ZDV�DOVR
D�SURFHVV�LQ�VFDOH�PDNLQJ�WKDW�VKDSHG�SROLWLFDO�SRVVLELOLWLHV�RQ�WKH�OHYHOV�RI
QDWLRQ�VWDWH�DQG�LQWHUQDWLRQDO�RUJDQL]DWLRQV����,Q�DGGLWLRQ�WR�WKH�)$2�DQG
81(3��DOO�PDMRU�DJHQFLHV�RI�WKH�8QLWHG�1DWLRQV��81�³WKH�:RUOG�+HDOWK
2UJDQL]DWLRQ��:+2��DQG�WKH�8QLWHG�1DWLRQV�,QWHUQDWLRQDO�&KLOGUHQ·V
(PHUJHQF\�)XQG��81,&()�³DV�ZHOO�DV�WKH�*HQHUDO�$JUHHPHQW�RQ�7DULIIV
DQG�7UDGH��*$77��DQG�LWV�VXFFHVVRU��WKH�:RUOG�7UDGH�2UJDQL]DWLRQ��:72��
KDYH�EHHQ�FRQFHUQHG�ZLWK�DÁ DWR[LQ�DW�VRPH�SRLQW��7KH�LQWHUQDWLRQDO
LQVWLWXWLRQDOL]DWLRQ�RI�ULVN�UHVHPEOHV�WKH�FRQFHSWXDO�VWUXFWXUH�RI
LQWHUQDWLRQDO�WUDGH�ODZ��VXFK�DV�WKH�*$77��ZKLFK�HQVKULQHG�PDUNHWV�DQG
PRYHPHQW�RI�FDSLWDO��SURWHFWLQJ�FDSLWDO�IURP�GHPDQGV�IRU�UHGLVWULEXWLRQ�WKDW
QDWLRQDO�PDVV�GHPRFUDWLF�PRYHPHQWV�DQG�DQWL�FRORQLDO�QDWLRQDOLVWV�PLJKW
YRLFH����6LPLODUO\��WKH�LQWHUQDWLRQDO�OHJDO�IUDPHZRUN�RI�KXPDQ�ULJKWV
H[FOXGHG�TXHVWLRQV�RI�HFRQRPLF�MXVWLFH����7KH�OHQV�RI�ULVN�WKURXJK�ZKLFK
VFLHQWLVWV�DQG�LQWHUQDWLRQDO�DJHQFLHV�YLHZHG�DÁ DWR[LQ�FLUFXPVFULEHG�WKH
SRVVLELOLWLHV�RI�WR[LFLW\�FRQWURO�LQ�QDUURZ�ZD\V��VXSSRUWLQJ�D�JOREDO�V\VWHP
WKDW�SDYHG�WKH�ZD\�IRU�WKH�H[SDQVLRQ�RI�PDUNHWV�IRU�LQGXVWULDO�FKHPLFDOV
ZLWKLQ�(XURSH�DQG�IURP�WKH�*OREDO�1RUWK��GULYLQJ�SUROLIHUDWLRQ�DQG



KDUPRQL]DWLRQ�RI�LQWHUQDWLRQDO�OHJDO�UHJLPHV�WR�UHJXODWH�WR[LF�ULVNV�LQ�IRRG
DQG�WKH�HQYLURQPHQW�VLQFH�WKH�����V���

7KLV�FKDSWHU�DGYDQFHV�LWV�DUJXPHQW�DERXW�WKH�FHQWUDOLW\�RI�1RUWK�6RXWK
UHODWLRQV�LQ�VKDSLQJ�WKH�WKHRU\�DQG�SUDFWLFH�RI�DÁ DWR[LQ�ULVN�LQ�WKUHH�PDLQ
SDUWV��(DFK�SDUW�FRQVLGHUV�D�GLIIHUHQW�FRPPRGLW\�WKDW�DÁ DWR[LQ
FRQWDPLQDWHG��SHDQXWV�DV�UHPHGLHV�IRU�PDOQXWULWLRQ��SHDQXWV�DV�H[SRUW
JRRGV��DQG�PDL]H�DV�VWDSOH�IRRG��7KH�ÀUVW�SDUW�VKRZV�KRZ�PDOQXWULWLRQ
EHFDPH�D�SROLWLFDO�FRQFHUQ�WKDW�WKH�81�3URWHLQ�$GYLVRU\�*URXS��3$*�
VRXJKW�WR�VROYH�ZLWK�SHDQXWV�DV�DQ�DGGLWLRQDO�VRXUFH�RI�SURWHLQ��7KH�3$*
UHVSRQGHG�WR�WKH�GLVFRYHU\�RI�DÁ DWR[LQ�E\�GHWHUPLQLQJ�D�FRQWDPLQDWLRQ
OHYHO�WKDW�DOORZHG�WKH�FRQWLQXHG�XVH�RI�SHDQXWV��GHYHORSLQJ�D�FDOFXOXV�RI
DÁ DWR[LQ�ULVN��6HFRQG��,�GLVFXVV�KRZ�LQGXVWULDOL]HG�FRXQWULHV�LQWURGXFHG
UHVWULFWLRQV�RQ�WKH�LPSRUW�RI�JRRGV�SRWHQWLDOO\�FRQWDPLQDWHG�ZLWK�DÁ DWR[LQ�
'HYHORSLQJ�FRXQWULHV�FKDOOHQJHG�WKHVH�PHDVXUHV�DW�WKH�81�&RQIHUHQFH�RQ
0\FRWR[LQV�LQ������LQ�1DLUREL��EULQJLQJ�WRJHWKHU�WZR�SUHVVLQJ
GHYHORSPHQWV�LQ�LQWHUQDWLRQDO�SROLWLFV�GXULQJ�WKH�����V��WKH�1,(2�DQG
HQYLURQPHQWDOLVP��)LQDOO\��,�VKRZ�KRZ�WKH�ULVN�EDVHG�UHJXODWRU\�DSSURDFK
IDLOHG�WR�SURWHFW�SRSXODWLRQV�PRVW�YXOQHUDEOH�WR�DÁ DWR[LQ��ZKHQ�DQ�RXWEUHDN
RI�DFXWH�DÁ DWR[LQ�SRLVRQLQJ�LQ�WKH�VWDSOH�IRRG�PDL]H�NLOOHG�WZHOYH�SHRSOH�LQ
������,W�ZRXOG�QRW�EH�WKH�ODVW�RXWEUHDN�RI�DFXWH�DÁ DWR[LQ�SRLVRQLQJ�LQ
.HQ\D��7RJHWKHU��WKHVH�KLVWRULHV�VXJJHVW�WKDW�WKH�ULVN�EDVHG�DSSURDFK
XOWLPDWHO\�HYDGHG�TXHVWLRQV�RI�HFRQRPLF�MXVWLFH�DQG�DFFRXQWDELOLW\��IDLOLQJ
WR�SURWHFW�WKH�KHDOWK�DQG�OLYHOLKRRGV�RI�WKH�PRVW�YXOQHUDEOH�SHRSOH�LQ�$IULFD
DQG�$VLD�

6HQWLQHOV�IRU�7R[LFLW\��FD������

,Q�0D\�������IDUPHUV�LQ�VRXWKHUQ�(QJODQG�QRWLFHG�WKDW�WKHLU�WXUNH\V
VXIIHUHG�IURP�D�VWUDQJH�LOOQHVV��$�IHHG�FRPSDQ\�VHQW�YHWHULQDULDQ�:LOOLDP
%ORXQW��ZKR�REVHUYHG�WKDW�´WKH�ELUGV�PRYH�VORZO\��GR�QRW�IHHG�RU�GULQN�
VLQN�WR�WKH�JURXQG��IDOO�TXLHWO\�RYHU�RQ�WR�RQH�VLGH��VWUHWFK�RXW�WKHLU�OLPEV
DQG�GLH��,W�LV�DV�WKRXJK�WKH�ELUGV�ZHUH�LQ�D�JDV�FKDPEHU��DQG�G\LQJ�IURP�WKH
HIIHFWV�RI�VRPH�SRLVRQRXV��OHWKDO�JDV� µ���%ORXQW�FRPSDUHG�WKH�VLWHV�RI�WKH
RXWEUHDN�WR�ÀQG�FRPPRQ�IDFWRUV�DQG�WKHUHE\�LGHQWLI\�WKH�FDXVH�RI�´7XUNH\
;µ�GLVHDVH��+H�GLVFRYHUHG�WKDW�WKH�GLVHDVH�ZDV�FDXVHG�E\�IHHG�WKDW�KDG�EHHQ
SURGXFHG�LQ�D�VSHFLÀF�IHHG�PLOO�IURP�VSHFLÀF�SHDQXW�EDWFKHV�LPSRUWHG�RQ
VSHFLÀF�YHVVHOV�IURP�%UD]LO��3HDQXWV³ZKLFK�ZHUH�LPSRUWHG�QRW�RQO\�IURP



%UD]LO��EXW�DOVR�IURP�RWKHU�VXEWURSLFDO�DQG�WURSLFDO�$VLDQ��$IULFDQ��DQG
$PHULFDQ�FRXQWULHV³FRQVWLWXWHG�WKH�SURWHLQ�ULFK�SDUW�RI�WKH�IHHG��7KHVH
SURWHLQ�ULFK�IHHGV�PDGH�ELUGV�JDLQ�PRUH�ZHLJKW�DQG�JDLQ�LW�IDVWHU��HQDEOLQJ
WKH�UDSLG�H[SDQVLRQ�RI�SRXOWU\�IDUPLQJ�LQ�SRVWZDU�*UHDW�%ULWDLQ�
9HWHULQDULDQV��FKHPLVWV��DQG�P\FRORJLVWV�VWXGLHG�WKH�FRQWDPLQDWHG�SHDQXW
EDWFKHV��XOWLPDWHO\�OHDUQLQJ�WKDW�$VSHUJLOOXV�PROGV�H[FUHWHG�D�SRLVRQRXV
PROHFXOH��ZKLFK�WKH\�QDPHG�DÁ DWR[LQ�

7KH�UHVHDUFKHUV�GLVFRYHUHG�DÁ DWR[LQ�LQ�WKH�KLJKO\�DUWLÀFLDO�HQYLURQPHQW
RI�WKH�LQGXVWULDOL]HG�SRXOWU\�IDUP��7KH�SHDQXWV�RI�WKH�FRQWDPLQDWHG�IHHG�KDG
EHHQ�VWRUHG�DQG�WUDQVSRUWHG�DFURVV�WKH�$WODQWLF�EHIRUH�EHLQJ�SURFHVVHG�LQWR
KRPRJHQRXV�SRXOWU\�IHHG��7KLV�SURFHVV�VSUHDG�WKH�WR[LF�VXEVWDQFH��ZKLFK
PLJKW�KDYH�EHHQ�RQ�D�IHZ�VLQJOH�SHDQXWV��DFURVV�ODUJH�EDWFKHV�RI�IHHG��LQ�D
GRVH�VXIÀFLHQWO\�KLJK�WR�NLOO�D�WXUNH\��ZKLFK��DV�D�VSHFLHV��KDSSHQHG�WR�EH
KLJKO\�VXVFHSWLEOH�WR�DÁ DWR[LQ��7KH�ELUGV�EHFDPH�DQ�LGHDO�´VHQWLQHOµ�IRU�D
WR[LF�VXEVWDQFH�VR�FRQFHQWUDWHG�DQG�GLVWULEXWHG�DV�WR�FDXVH�D�YLVLEOH
KD]DUG����,I�D�KDQGIXO�RI�ELUGV�KDG�LQJHVWHG�D�IHZ�WR[LF�SHDQXWV��IDUPHUV
PLJKW�KDYH�GLVPLVVHG�WKH�GHDG�ELUGV�DV�D�FRPPRQ�RFFXUUHQFH�LQ�SRXOWU\�
NHHSLQJ��LQ�ZKLFK�VRPH�PRUWDOLW\�ZDV�H[SHFWHG��,Q�������IHHG
PDQXIDFWXUHUV�DFFLGHQWDOO\�VSUHDG�DÁ DWR[LQ�DFURVV�IHHG�EDWFKHV�DQG
LQGXVWULDOL]HG�IDUPV�LQ�D�ZD\�WKDW�H[SRVHG�DQ�HQWLUH�DYLDQ�SRSXODWLRQ�WR
OHYHOV�RI�WR[LFLW\�VR�KLJK�DV�WR�PDNH�WKHLU�PDVV�PRUWDOLW\�DQ�DEQRUPDO
SKHQRPHQRQ��ZKLFK�IDUPHUV�QRWLFHG�DQG�ZKLFK�VFLHQWLVWV�LQYHVWLJDWHG�ZLWK
HSLGHPLRORJLFDO�PHWKRGV��,W�ZDV�QRW�RQO\�VFLHQWLÀF�PHWKRGV�EXW�DOVR
LQGXVWULDOL]HG�DJULFXOWXUH�DQG�WKH�JOREDO�FRPPRGLW\�WUDGH�WKDW�OHG�WR�WKH
GLVFRYHU\�RI�DÁ DWR[LQ�

7KH�6KRFN�RI�WKH�0DOQRXULVKHG�:RUOG

7KH�GLVFRYHU\�RI�D�WR[LF�VXEVWDQFH�LQ�SHDQXWV�DODUPHG�81,&()��ZKLFK�ZDV
SURPRWLQJ�SHDQXW�Á RXU�DV�D�UHPHG\�IRU�LQIDQW�PDOQXWULWLRQ��$Á DWR[LQ
WKUHDWHQHG�WKH�XVH�RI�WKLV�UHPHG\�LQ�WKH�LQWHQVHO\�SROLWLFDO�ÀJKW�DJDLQVW
PDOQXWULWLRQ��0DOQXWULWLRQ�ZDV�WKH�ODWHVW�PDQLIHVWDWLRQ�RI�KXQJHU��ZKLFK
KDG�WUDQVIRUPHG�IURP�DQ�LQHYLWDEOH�QDWXUDO�FRQGLWLRQ�LQWR�DQ�REMHFW�RI
VWDWHFUDIW�LQ�HDUO\�QLQHWHHQWK�FHQWXU\�%ULWDLQ����,Q�WKH�ODWH�QLQHWHHQWK
FHQWXU\��QXWULWLRQ�VFLHQFH�EHJDQ�WR�UHFDVW�KXQJHU�LQ�WKH�ODQJXDJH�RI
PROHFXOHV��FDORULHV��DQG�RWKHU�FDOFXODEOH�HQWLWLHV��WKH�GLVFRXUVH�RI�QXWULWLRQ
ZDV�HPEUDFHG�E\�VWDWHV��FRORQLDO�UXOHUV��DQG�DQWL�FRORQLDO�DFWLYLVWV�DOLNH�



RIIHULQJ�D�QHZ�VFLHQWLÀF�ODQJXDJH�WR�DGYDQFH�DQG�FULWLFL]H�JRYHUQPHQW
SURJUDPV����1XWULWLRQ�EHFDPH�DQ�REMHFW�RI�LQWHUZDU�FRORQLDO�DQG
LQWHUQDWLRQDO�VWDWHFUDIW�IRU�LWV�SRWHQWLDO�WR�XQVHWWOH�FRORQLDO�UXOH�DQG
LQWHUQDWLRQDO�UHODWLRQV�DPLGVW�PRXQWLQJ�IHDUV�DERXW�XQIHWWHUHG�SRSXODWLRQ
JURZWK����,Q�WKH�LQWHUZDU�\HDUV��%ULWLVK�QXWULWLRQ�VFLHQWLVWV�´GLVFRYHUHGµ
PDOQXWULWLRQ��WKH�ODFN�RI�VSHFLÀF�QXWULHQWV��LQ�(DVW�$IULFD����%ULWLVK�FRORQLDO
UXOHUV��WKH�5RFNHIHOOHU�)RXQGDWLRQ��DQG�RWKHU�RUJDQL]DWLRQV�HPEUDFHG�WKH
FRQFHSW�RI�PDOQXWULWLRQ��VKLIWLQJ�WKH�IRFXV�IURP�RXWZDUGO\�SROLWLFDO
TXHVWLRQV�RI�SRYHUW\�DQG�XQGHUQRXULVKPHQW�WR�HGXFDWLRQDO�DQG�WHFKQLFDO
LQWHUYHQWLRQV�WR�WUDLQ�WKH�SRSXODWLRQ�RI�WKH�PDOQRXULVKHG�ZRUOG�LQ�SURSHU
GLHWHWLFV�

+XQJHU��IRRG��DQG�PDOQXWULWLRQ�GLG�QRW�GLVDSSHDU�ZLWK�:RUOG�:DU�,,��,Q
WKH�FRQWH[W�RI�WKH�&ROG�:DU��WKH�86�JRYHUQPHQW��VXSSRUWHG�E\�WKH
5RFNHIHOOHU�DQG�)RUG�)RXQGDWLRQV��SURPRWHG�D�SURJUDP�RI�DJULFXOWXUDO
UHIRUP�LQ�$VLD³ODWHU�FDOOHG�WKH�*UHHQ�5HYROXWLRQ³WR�LQFUHDVH�IRRG
SURGXFWLRQ��ÀOO�WKH�VWRPDFKV�RI�KXQJU\�SHDVDQWV��ZLQ�WKHLU�KHDUWV�DQG
PLQGV��DQG�FORVH�WKHLU�HDUV�WR�WKH�VLUHQ�VRQJV�RI�FRPPXQLVP����,Q�WKH�ODWH
����V��WKH�UHFHQWO\�IRXQGHG�8QLWHG�1DWLRQV�DQG�LWV�VSHFLDOL]HG�DJHQFLHV
EHJDQ�WR�IRFXV�RQ�PDOQXWULWLRQ��HVSHFLDOO\�NZDVKLRUNRU��LQ�$IULFD�
.ZDVKLRUNRU�KDG�EHHQ�ÀUVW�REVHUYHG�E\�SK\VLFLDQ�&LFHO\�:LOOLDPV�LQ�:HVW
$IULFD�LQ�������6KH�IRXQG�WKDW�PLON�FRXOG�FXUH�WKH�GLVHDVH�RI�LQIDQW
PDOQXWULWLRQ��OHDGLQJ�KHU�WR�VSHFXODWH�WKDW�ODFN�RI�SURWHLQ�SOD\HG�D�UROH�LQ
FDXVLQJ�NZDVKLRUNRU����.ZDVKLRUNRU�UHPDLQHG�D�WRSLF�RI�GLVFXVVLRQ�DW
PHHWLQJV�RI�D�MRLQW�FRPPLWWHH�RI�QXWULWLRQ�H[SHUWV�RI�WKH�:RUOG�+HDOWK
2UJDQL]DWLRQ�DQG�)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�

,Q�������WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ�HVWDEOLVKHG�D�QHZ�H[SHUW�JURXS�
WKH�3URWHLQ�$GYLVRU\�*URXS��3$*���WR�DGYLVH�WKH�RUJDQL]DWLRQ�RQ�LWV
SURWHLQ�ULFK�IRRGV�SURJUDP�DQG�RQ�QHZ�VRXUFHV�RI�SURWHLQ�LQ�WKH�ÀJKW
DJDLQVW�SURWHLQ�PDOQXWULWLRQ����0DQ\�SURPLQHQW�IRRG�DQG�QXWULWLRQ�VFLHQWLVWV
IURP�DURXQG�WKH�JOREH��LQFOXGLQJ�1HYLQ�6FULPVKDZ��86���&ROXFKXU
*RSDODQ��,QGLD���DQG�%HQMDPLQ�6��3ODWW��8.���MRLQHG�WKH�3$*����7KH�3$*
UHFHLYHG�IXQGLQJ�IURP�GLIIHUHQW�86�SKLODQWKURSLF�RUJDQL]DWLRQV��LQFOXGLQJ
WKH�5RFNHIHOOHU�)RXQGDWLRQ��ZKLFK�IXQGHG�D�VXEJURXS�LQ�SURWHLQ
PDOQXWULWLRQ����7KH�3$*�PHW�UHJXODUO\��GHYHORSHG�UHFRPPHQGDWLRQV��DQG
LVVXHG�EXOOHWLQV��DWWHPSWLQJ�WR�PDNH�WKH�FDVH�WR�WKH�LQWHUQDWLRQDO
RUJDQL]DWLRQV�WKDW�WKH�SUREOHP�RI�SURWHLQ�PDOQXWULWLRQ�ZDV�´D�SULPDU\�IDFWRU
LQ�VXVFHSWLELOLW\�WR�LQIHFWLRQ�DQG�LPSDLUHG�JURZWK�DQG�GHYHORSPHQW�RI



FKLOGUHQ�LQ�PDQ\�GHYHORSLQJ�FRXQWULHVµ�DQG�´D�SULPDU\�GHWHUUHQW�WR�QDWLRQDO
VRFLDO�DQG�HFRQRPLF�GHYHORSPHQW�µ���7KH�3$*�VRXJKW�WR�ÀOO�WKH�´SURWHLQ
JDS�µ�WKH�SHUFHLYHG�VFDUFLW\�RI�SURWHLQ��E\�WDSSLQJ�XQFRQYHQWLRQDO�SURWHLQ
VRXUFHV�

3HDQXWV�IHDWXUHG�SURPLQHQWO\��DQG�FRQWURYHUVLDOO\��LQ�WKLV�SODQ��3HDQXWV
KDG�EHHQ�LPSRUWDQW�FDVK�FURSV�LQ�%ULWLVK�DQG�)UHQFK�$IULFDQ�FRORQLHV�VLQFH
WKH�ODWH�QLQHWHHQWK�FHQWXU\��LQFOXGLQJ�WKH�LQIDPRXV�*URXQGQXW�6FKHPH�LQ
7DQJDQ\LND��SUHVHQW�GD\�7DQ]DQLD���ZKLFK�WKH�%ULWLVK�JRYHUQPHQW�DQG
8QLOHYHU�DGYDQFHG�LQ�WKH�����V����7KH�3$*�HVWLPDWHG�WKDW�SHDQXWV�FRXOG
SURYLGH����SHUFHQW�RU�PRUH�RI�WKH�RSWLPXP�KXPDQ�SURWHLQ�UHTXLUHPHQW����
WR����JUDPV�SHU�GD\��LQ�:HVW�$IULFD����+XQJHU�DQG�PDOQXWULWLRQ�ZHUH�WKXV
VXEMHFW�WR�D�FDOFXOXV�RI�IRRG��:KLOH�WKH�XVH�RI�JURXQGQXWV�ZDV�QRW�ZLWKRXW
FULWLFV³IRU�H[DPSOH��*RSDODQ�FRQVLGHUHG�SHDQXWV�LQIHULRU�WR�PLON�DQG
YHJHWDEOH�SURWHLQV�WKDW�81,&()�KDG�XVHG�LQ�QXWULWLRQ�SURJUDPV�LQ�SRVWZDU
(XURSH³WKH�JURXS�FRQWLQXHG�WR�IRFXV�RQ�SHDQXWV�IRU�ÀOOLQJ�WKH�SURWHLQ�JDS�
ÀJKWLQJ�SURWHLQ�PDOQXWULWLRQ��DQG�WKXV�UHPRYLQJ�ZKDW�WKH\�EHOLHYHG�WR�EH
WKH�SULPDU\�REVWDFOH�WR�GHYHORSPHQW����7KH�FDXVHV�DQG�UHPHGLHV�RI�WKH
KXQJU\�ZRUOG�WKHPVHOYHV�ZHUH�XS�IRU�JUDEV�

6DYLQJ�WKH�3HDQXW

,Q�IDOO�������WKH�3$*�OHDUQHG�WKDW�WKHUH�ZDV�´D�IXQJXV�DPRQJ�XV�µ���7KH
IXQJXV�H[FUHWHG�D�SRLVRQRXV�VXEVWDQFH�DQG�FRQWDPLQDWHG�SHDQXWV��ZKLFK
WKH�3$*�ZDV�SURPRWLQJ�DV�D�UHPHG\�IRU�PDOQXWULWLRQ��$W�WKH�3$*�PHHWLQJ
LQ�������PHPEHUV�GHOLEHUDWHG�DERXW�WKH�FRQVHTXHQFHV�RI�WKLV�GLVFRYHU\���
7KH\�VHW�RXW�WR�VWXG\�DÁ DWR[LQ·V�HIIHFWV�RQ�KXPDQ�ERGLHV��WR�GHYHORS
GHWHFWLRQ�PHWKRGV��DQG�WR�GHYLVH�ZD\V�WR�HOLPLQDWH�DÁ DWR[LQ�FRQWDPLQDWLRQ�
7KH�3$*�ZDQWHG�WR�EH�LQ�D�SRVLWLRQ�WR�DGYLVH�´WKH�DJHQFLHV�DV�WR�GHVLUDEOH
SURFHGXUHV�DQG�SUHFDXWLRQV�WR�EH�REVHUYHG�LQ�XWLOL]LQJ�IRRGV�GHULYHG�IURP
PDWHULDOV�VXEMHFW�WR�WKLV�NLQG�RI�IXQJDO�DWWDFN�µ���7KH�3$*�ZRXOG�SULPDULO\
XVH�SXEOLVKHG�DQG�XQSXEOLVKHG�UHSRUWV�WR�GHWHUPLQH�DÁ DWR[LQ�KD]DUGV�DQG
VWUDWHJLHV�WR�OLPLW�H[SRVXUH�

0RUHRYHU��WKH�3$*�VRXJKW�WR�GHWHUPLQH�WKH�KD]DUG�WKDW�DÁ DWR[LQ�FDXVHG
LQ�DQLPDOV��7KH\�IRXQG�WKDW�´LQVXIÀFLHQW�LQIRUPDWLRQ�ZDV�DYDLODEOH�WR�DOORZ
VHWWLQJ�RI�D�WROHUDQFH�OHYHO�µ���,QVWHDG��WKH�3$*�UHFRPPHQGHG�WKDW�RQO\
SHDQXWV�WKDW�ZHUH�IUHH�RI�WR[LFLW\�VKRXOG�EH�XVHG�IRU�KXPDQ�QXWULWLRQ��7KH\
UHFRPPHQGHG�XVLQJ�D�GXFNOLQJ�WHVW�WKDW�%ULWLVK�YHWHULQDULDQV�KDG�ÀUVW



GHYHORSHG��$�UHVHDUFKHU�ZRXOG�LQMHFW�D�VDPSOH�LQ�D�GXFNOLQJ·V�HVRSKDJXV
DQG�REVHUYH�WKH�UHDFWLRQ��,I�WKH�GXFNOLQJ�GLHG�LPPHGLDWHO\��WKH�VDPSOH�ZDV
VWURQJO\�WR[LF��,I�WKH�GXFNOLQJ�GLG�QRW�GLH��WKH�UHVHDUFKHU�ZRXOG�NLOO�WKH�ELUG
DIWHU�VHYHUDO�GD\V�DQG�H[DPLQH�WKH�OLYHU�IRU�OHVLRQV��ZKRVH�SUHVHQFH
LQGLFDWH�D�ZHDNHU�WR[LF�SRWHQF\��7KLV�WHVW�PDGH�DÁ DWR[LQ�YLVLEOH�DV�D�GLUHFW
SK\VLFDO�KDUP�WR�DQ�DQLPDO��D�GXFNOLQJ�RI�WKH�.KDNL�&DPSEHOO�EUHHG��,I�WKH
VDPSOH�KDUPHG�D�GXFNOLQJ��WKH�EDWFK�FRQWDLQHG�DÁ DWR[LQ�DQG�ZDV�XQÀW�IRU
KXPDQ�FRQVXPSWLRQ��7KLV�WHVW�DVVXPHG�WKDW�LW�FRXOG�HLWKHU�GHWHFW�WKH
VPDOOHVW�SRVVLEOH�DPRXQW�RU�WKDW�GXFNOLQJV�ZHUH�DW�OHDVW�DV�VHQVLWLYH�DV
KXPDQV��SHUPLWWLQJ�WKH�FRQWLQXHG�XVH�RI�SHDQXWV�LQ�PDOQXWULWLRQ�SURJUDPV�

7KHUH�ZHUH�DOWHUQDWLYHV�WR�WKH�3$*�DSSURDFK�RI�MXVWLI\LQJ�WKH�FRQWLQXHG
XVH�RI�SHDQXWV��,Q�IDFW��WZR�FRPSDQLHV�WKDW�SURGXFHG�SHDQXW�EDVHG�QXWULWLRQ
VXSSOHPHQWV�IROORZHG�D�GLIIHUHQW�VWUDWHJ\��HOLPLQDWLQJ�SHDQXWV�IURP�IRRG�
7KH�%ULWLVK�SKDUPDFHXWLFDO�FRPSDQ\�*OD[R��ZKLFK�FROODERUDWHG�ZLWK�WKH
3$*��ZLWKGUHZ�WKH�SHDQXW�EDVHG�QXWULWLRQDO�VXSSOHPHQW�´$PDQDµ�LQ�ODWH
������*OD[R�JDYH�WKH�VXSSOHPHQW·V�GLVDSSRLQWLQJ�VDOHV�DV�WKH�RIÀFLDO
UHDVRQ��,Q�IDFW��*OD[R�IRXQG�WKDW�PRVW�RI�WKH�SHDQXW�VXSSO\�ZDV
FRQWDPLQDWHG�E\�DÁ DWR[LQ�DQG�DGPLWWHG�SULYDWHO\�WR�QXWULWLRQ�H[SHUWV�WKDW
XQFHUWDLQW\�DERXW�WKH�VDIHW\�RI�WKH�UDZ�PDWHULDOV�ZDV�WKH�UHDO�UHDVRQ�WKDW
WKH\�ZLWKGUHZ�WKH�SURGXFW��7KH\�VDLG�WKDW�WKH�FRPSDQ\�´DV�D�UHVSRQVLEOH
PDQXIDFWXUHU�> ZDV@ �QRW�SUHSDUHG�WR�FRQWLQXH�LWV�PDQXIDFWXUH�DQG�VXSSO\�µ��
6LPLODUO\��1HVWOp�FKDQJHG�WKH�IRUPXOD�RI�LWV�KLJK�SURWHLQ�IRRG�LQ������
UHSODFLQJ�SHDQXWV�ZLWK�VR\�WR�DYRLG�WKH�SUHVHQFH�RI�DÁ DWR[LQ����:KLOH
LQGXVWU\�SXUVXHG�DQ�DOWHUQDWLYH�VWUDWHJ\��VXJJHVWLQJ�WKDW�SHDQXWV�ZHUH�QRW�DQ
HFRQRPLF�QHFHVVLW\��WKH�3$*�UHPDLQHG�ZHGGHG�WR�SHDQXWV��GHYHORSLQJ�D
ULVN�EDVHG�MXVWLÀFDWLRQ�WR�FRQWLQXH�WKLV�VWUDWHJ\�

,Q�������WKH�3$*�UHDIÀUPHG�LWV�UHFRPPHQGDWLRQ�WKDW�SHDQXWV�WKDW�SDVVHG
WKH�ELRORJLFDO�WHVW�FRXOG�EH�XVHG�LQ�QXWULWLRQ�SURJUDPV��%ULWLVK�UHVHDUFKHUV
GHYHORSHG�D�SK\VLRFKHPLFDO�WHVW�IRU�DÁ DWR[LQ��XVLQJ�WKH�UHFHQWO\�LQWURGXFHG
WKLQ�OD\HU�FKURPDWRJUDSK\��7/&���7/&�ZDV�DQ�DQDO\WLFDO�PHWKRG�WR
GHWHUPLQH�WKH�PROHFXODU�FRPSRVLWLRQ�RI�D�VROXWLRQ��0ROHFXOHV�ZHUH
VHSDUDWHG�RQ�D�VWULS�RI�DGVRUEHQW�PDWHULDO�DFFRUGLQJ�WR�SK\VLFDO�DQG
FKHPLFDO�SURSHUWLHV��(DFK�W\SH�RI�PROHFXOH�SURGXFHG�D�GLVWLQFW�VSRW��ZKLFK
ZDV�FRPSDUHG�WR�D�UHIHUHQFH�VSRW�SURGXFHG�E\�WKH�NQRZQ�VXEVWDQFH���
+RZHYHU��WKH�3$*�ZDV�FRQFHUQHG�WKDW�WKH�WHVW�ZDV�QRW�VSHFLÀF�HQRXJK��DQG
DQ\�EDWFK�RI�SHDQXWV�WKDW�WHVWHG�SRVLWLYH�RQ�WKH�7/&�KDG�WR�EH�VXEMHFWHG�WR



WKH�GXFNOLQJ�WHVW����7KH�GHFLVLYH�WHVW�ZDV�VWLOO�ZKHWKHU�D�VDPSOH�SURGXFHG
YLVLEOH�KDUP�RU�OHVLRQV�LQ�DQ�DQLPDO�

6FLHQWLVWV·�DQLPDO�H[SHULPHQWV�UDLVHG�TXHVWLRQV�DERXW�KRZ�WR�H[WUDSRODWH
WKHVH�ÀQGLQJV�WR�KXPDQV��5HVHDUFKHUV�DW�WKH�8QLOHYHU�5HVHDUFK�/DERUDWRU\
REVHUYHG�LQ������WKDW�UDWV�IHG�ZLWK�FRQWDPLQDWHG�SHDQXW�PHDO�GLG�QRW
GHYHORS�DFXWH�SRLVRQLQJ�EXW�OLYHU�WXPRUV����7KLV�REVHUYDWLRQ�SURPSWHG
UHVHDUFKHUV�WR�FRQVLGHU�ZKHWKHU�WKHUH�ZDV�D�OLQN�EHWZHHQ�DÁ DWR[LQ�H[SRVXUH
DQG�WKH�KLJK�OLYHU�FDQFHU�UDWHV�WKDW�VFLHQWLVWV�KDG�QRWLFHG�LQ�$IULFD�VLQFH�WKH
����V����:KLOH�FDQFHU�UHVHDUFKHUV�JHQHUDOO\�DVVXPHG�WKDW�FDUFLQRJHQV�LQ
HYHQ�WKH�VPDOOHVW�DPRXQWV�FRXOG�FDXVH�FDQFHU��WKH�DYDLODEOH�UHFRUGV�VKRZ
QR�GLVFXVVLRQV�DERXW�WKLV�TXHVWLRQ�DW�3$*�PHHWLQJV��,Q�������WKH�3$*
PDLQWDLQHG�WKDW�´WKHUH�LV�QR�SURRI�WKDW�WKHVH�FRPSRXQGV�KDYH�DQ\�KDUPIXO
HIIHFW�RQ�KXPDQ�EHLQJV�µ���0LFKDHO�/DWKDP��DQ�$PHULFDQ�QXWULWLRQLVW�ZKR
GLG�UHVHDUFK�LQ�7DQJDQ\LND�LQ�������FULWLFL]HG�WKLV�ODFN�RI�NQRZOHGJH��+H
ODPHQWHG�WKDW�DÁ DWR[LQ�UHVHDUFK�IRFXVHG�RQ�DQLPDO�IHHG��LPSRUWHG�SURGXFWV�
DQG�SHDQXW�WUDGH³HFRQRPLFDOO\�LPSRUWDQW�IRU�(XURSHDQ�FRXQWULHV³EXW
IDLOHG�WR�VWXG\�SRVVLEOH�HIIHFWV�RQ�SHRSOH�LQ�GHYHORSLQJ�FRXQWULHV���

7KH�3$*�UHVHDUFKHUV�UHOLHG�RQ�DQLPDO�VWXGLHV�WR�PDNH�WKHLU
UHFRPPHQGDWLRQV��7KH\�TXDQWLÀHG�DÁ DWR[LQ·V�HIIHFWV�E\�FRUUHODWLQJ
DPRXQWV�RI�DÁ DWR[LQ�WR�VSHFLÀF�ERGLO\�HIIHFWV�LQ�GXFNOLQJV�DQG�PRQNH\V�
)RU�H[DPSOH��WKH\�REVHUYHG�WKDW�QR�HIIHFWV�ZHUH�REVHUYHG�LQ�GXFNOLQJV�IRU
DPRXQWV�VPDOOHU�WKDQ�������SDUWV�SHU�PLOOLRQ��SSP��LQ�WKH�GLHW��DQG�UHVXOWV
WHQGHG�WR�EH�QHJDWLYH�IRU�DÁ DWR[LQ�FRQFHQWUDWLRQ�EHORZ�����SSP��,Q
PRQNH\V��WKHUH�ZHUH�QR�´JURVV�HIIHFWVµ�DW�����SSP������SSP�FDXVHG�VRPH
GHDWKV��DQG�KLJKHU�OHYHOV�ZRXOG�NLOO�DOO�PRQNH\V����7KHVH�VWXGLHV�UHYHDOHG
VRPH�RI�WKH�OLPLWV�RI�VXFK�DQLPDO�WHVWV��7KH�GXFNOLQJ�WHVW�FRXOG�QRW�GHWHFW
DPRXQWV�RI�DÁ DWR[LQ�WKDW�ZHUH�VPDOOHU�WKDQ������WR������SSP����0RUHRYHU�
WKH�VFLHQWLVWV�REVHUYHG�WKDW�WHVW�UHVXOWV�GHSHQGHG�RQ�PDQ\�IDFWRUV��VXFK�DV
WKH�FKRLFH�DQG�SUHSDUDWLRQ�RI�D�VDPSOH��RU�WKH�EUHHG��VSHFLHV��DQG�DJH�RI�WKH
DQLPDO����8VLQJ�D�VHHPLQJO\�VLPSOH�WHVW�ZLWK�OLYH�GXFNOLQJV�WR�HOLPLQDWH
FRQWDPLQDWHG�SHDQXW�EDWFKHV�DSSHDUHG�LQFUHDVLQJO\�TXHVWLRQDEOH�

,Q�WKH�PLG�����V��WKH�3$*�PHPEHUV�UHDOL]HG�WKDW�DÁ DWR[LQ
FRQWDPLQDWLRQ�ZDV�PXFK�PRUH�ZLGHVSUHDG�WKDQ�LQLWLDOO\�DVVXPHG��7KHUH
ZHUH�KDUGO\�DQ\�VRXUFHV�RI�XQFRQWDPLQDWHG�SHDQXWV��&RQYLQFHG�RI�SHDQXWV·
QXWULWLRQDO�YDOXH�WR�PDQ\�SHRSOH��WKH�3$*�FRQFOXGHG�WKDW�´WKHUHIRUH��VRPH
OHYHO�RI�DÁ DWR[LQ�LQ�WKH�SURWHLQ�ULFK�IRRGV�DQG�IRRG�PL[WXUHV�ZLWK�ZKLFK�WKH
*URXS�LV�FRQFHUQHG�PXVW�EH�DFFHSWHG�LI�WKHVH�VXSSOHPHQWV�DUH�WR�FRQWLQXH



WR�SOD\�D�UROH�LQ�LPSURYLQJ�KXPDQ�QXWULWLRQ�µ���7KH�3$*�ZDV�GHWHUPLQHG�WR
VHW�D�OHYHO�RI�DFFHSWDEOH�DÁ DWR[LQ�FRQWDPLQDWLRQ�EHFDXVH�WKH�LPSRUWDQFH�RI
SHDQXWV�RXWZHLJKHG�WKH�KD]DUG�RI�DÁ DWR[LQ�

7KH�3$*�SURSRVHG�D�OHYHO�RI������SSP�RI�DÁ DWR[LQ�LQ�KXPDQ�GLHWV��7KLV
QXPEHU�FRUUHVSRQGHG�H[DFWO\�WR�WKH�GHWHFWLRQ�OLPLW�RI�WKH�ELRORJLFDO
GXFNOLQJ�WHVW��7KH�3$*�SURYLGHG�D�ELRORJLFDO�MXVWLÀFDWLRQ�IRU�WKLV�ÀJXUH
EDVHG�RQ�H[SHULPHQWV�ZLWK�PRQNH\V��ZKLFK�*OD[R�FRQGXFWHG�LQ�LWV
ODERUDWRULHV��7KHVH�H[SHULPHQWV�UHYHDOHG�D�VKDUS�GLIIHUHQFH�EHWZHHQ�WKH
DPRXQW�RI�DÁ DWR[LQ�WKDW�SURGXFHG�D�FKDQJH�LQ�D�PRQNH\·V�OLYHU�DQG�WKH
DPRXQW�WKDW�SURGXFHG�QR�REVHUYDEOH�FKDQJHV�

7KH�´QR�HIIHFWµ�OHYHO�LQ�PRQNH\V�LV�����SSP��ZKLFK�LV�WKH�HTXLYDOHQW�RI�D�GDLO\�LQWDNH�RI������
PJ�DÁ DWR[LQ�NJ�ERG\�ZHLJKW��$SSO\LQJ�D�VDIHW\�IDFWRU�RI�����D�GRVH�RI��������PJ�NJ�ERG\
ZHLJKW�ZRXOG�EH�DQ�LQHIIHFWLYH�GDLO\�GRVH�IRU�SHRSOH��7KLV�FDOFXODWLRQ�PHDQV�WKDW�IRU�DQ�LQIDQW
ZHLJKLQJ����NJ��������PJ�DÁ DWR[LQ�SHU�GD\�ZRXOG�EH�D�GRVH�OLNHO\�WR�EH�ZLWKRXW�HIIHFW�RQ�WKH
OLYHU��)URP�WKLV�LW�FDQ�EH�FDOFXODWHG�WKDW�D�OHYHO�RI�DÁ DWR[LQ�LQ�WKH�SURWHLQ�VXSSOHPHQWV�RI
ZKLFK�����J��RU�����NJ��LV�HDWHQ�VKRXOG�QRW�H[FHHG������PJ�NJ�RU������SSP���

7KH�UHVHDUFKHUV�HPSKDVL]HG�WKDW�´LW�LV�QRW�SRVVLEOH�WR�GUDZ�DQ\�FRQFOXVLRQV
IURP�WKHVH�H[SHULPHQWV�DERXW�WKH�VXVFHSWLELOLW\�RI�PDQ�WR�WKH�WR[LF�RU
FDUFLQRJHQLF�DFWLRQ�RI�DÁ DWR[LQ�µ�EXW�WKH\�GLG�H[DFWO\�WKDW�E\�FKRRVLQJ�D
VDIHW\�IDFWRU�WKDW�FRQÀUPHG�WKH�LQLWLDO�3$*�UHFRPPHQGDWLRQ�RI�QRW�XVLQJ
DQ\�IRRG�WKDW�WHVWHG�SRVLWLYH�LQ�WKH�GXFNOLQJ�WHVW���

7KH�3$*�KDG�PDQHXYHUHG�LWVHOI�LQWR�VXFK�D�SRVLWLRQ�ZKHUH�LW�IDFHG�WKH
VWDUN�FKRLFH�EHWZHHQ�VROYLQJ�WKH�SUREOHP�RI�SURWHLQ�PDOQXWULWLRQ�WKURXJK
FRQWDPLQDWHG�VXSSOHPHQWV�RU�QRW�KDYLQJ�HQRXJK�SURWHLQ�IRU�PDOQRXULVKHG
FKLOGUHQ��7KH�3$*�MXVWLÀHG�LWV�FKRLFH�RI�WKH�IRUPHU�

$OWKRXJK�WKH�*URXS�ZRXOG�SUHIHU�WR�LPSRVH�D�ORZHU�OHYHO�RI�DÁ DWR[LQ�LQ�WKH�IRRGV�DQG�IRRG
PL[WXUHV�FRQFHUQHG�LQ�RUGHU�WR�SURYLGH�D�ZLGHU�PDUJLQ�RI�VDIHW\��LW�EHOLHYHG�WKDW�WKHUH�ZDV�DQ
HYHQ�PRUH�XUJHQW�QHHG�WR�SURYLGH�H[WUD�SURWHLQ�LQ�VRPH�SDUWV�RI�WKH�ZRUOG�VR�DV�WR�SUHYHQW
PDOQXWULWLRQ�DQG�VWDUYDWLRQ��7KHVH�FRQVLGHUDWLRQV�RXWZHLJKHG�WKH�GHVLUDELOLW\�RI�LQWURGXFLQJ
PHDVXUHV�IRU�UHGXFLQJ�D�K\SRWKHWLFDO�KHDOWK�KD]DUG�E\�OLPLWDWLRQV�ZKLFK�ZHUH�GLIÀFXOW�WR
HQIRUFH�XQGHU�FXUUHQW�DJULFXOWXUDO�SUDFWLFHV�DQG�WHFKQLTXHV�RI�IRRG�SURFHVVLQJ���

+RZHYHU��WKH�UHDFWLRQ�E\�RWKHU�DFWRUV��VXFK�DV�*OD[R�RU�1HVWOp��ZKLFK
VXEVWLWXWHG�JURXQGQXW�ZLWK�RWKHU�VRXUFHV�RI�SURWHLQ��VXJJHVWHG�WKDW�WKLV�ZDV
D�IDOVH�GLOHPPD��7KHUH�ZHUH�RWKHU�VRXUFHV�RI�SURWHLQ��1RQHWKHOHVV��WKH�3$*
VWRRG�E\�LWV�UHFRPPHQGDWLRQ��UHFRQÀUPLQJ�LW�LQ������DQG�DJDLQ�LQ������
������DQG��������



,Q�������WKH�3$*�GHFODUHG�LWV�DSSURDFK�D�VXFFHVV�LQ�KLQGVLJKW��EHFDXVH
WKH�´SLRQHHULQJ�HYDOXDWLRQ�RI�WKH�WR[LFRORJLFDO�KD]DUGV�RI�DÁ DWR[LQ�WR
\RXQJ�FKLOGUHQ�LQ�UHODWLRQ�WR�WKHLU�XUJHQW�QHHG�IRU�GLHWDU\�SURWHLQ�DSSDUHQWO\
EHFDPH�WKH�EDVLF�SKLORVRSK\�IRU�PXFK�UHJXODWRU\�DFWLRQ�LQ�WKLV�DUHD
VXEVHTXHQWO\�E\�D�QXPEHU�RI�JRYHUQPHQWV�µ���-XGJLQJ�IURP�WKH�DYDLODEOH
UHFRUGV��WKH�3$*�GLG�QRW�GLVFXVV�DFWXDO�DPRXQWV�RI�SHDQXWV�QHHGHG��EXW
DVVXPHG�WKDW�VWULFWHU�OLPLWV�ZRXOG�UHGXFH�WKLV�DPRXQW�VR�PXFK�DV�WR�WULJJHU
D�SURWHLQ�FULVLV��D�FULVLV�RI�PDOQXWULWLRQ�WKDW�ZDV�DOZD\V�DOUHDG\�ORRPLQJ�
+LVWRULDQV�DQG�DQWKURSRORJLVWV�KDYH�VKRZQ�KRZ�FRORQLDO�UXOH��VHWWOHPHQW
VFKHPHV��DJULFXOWXUDO�SURJUDPV��DQG�SRVWFRORQLDO�SROLFLHV�KDYH�VKDSHG�IRRG
VXSSO\�DQG�FURS�FKRLFH�LQ�.HQ\D����7KH�SURWHLQ�FULVLV�SHUKDSV�MXVWLÀHG
H[SRVLQJ�YXOQHUDEOH�SRSXODWLRQV�WR�DÁ DWR[LQ�WKURXJK�D�FDOFXOXV�RI�ULVN�

7KH�ULVN�DVVHVVPHQW�RI�DÁ DWR[LQ�LQ�QXWULWLRQDO�VXSSOHPHQWV�ZDV
JURXQGHG�DV�PXFK�LQ�WKH�PDWHULDO�FXOWXUH�RI�ODERUDWRU\�UHVHDUFK�DQG�DQLPDO
H[SHULPHQWV�DV�LQ�WKH�ODWH�FRORQLDO�DQG�HDUO\�SRVWFRORQLDO�SURMHFWV�RI
QXWULWLRQDO�VWXGLHV�DQG�DLG��7KH�FDOFXOXV�RI�ULVN�DVVHVVPHQW�MXVWLÀHG�WKH
H[SRVXUH�RI�SRSXODWLRQV�LQ�WKH�GHYHORSLQJ�FRXQWULHV�WR�WR[LF�VXEVWDQFHV�IRU
WKHLU�VXSSRVHG�EHQHÀW��7KH�3$*��KRZHYHU��HVFKHZHG�WDNLQJ�UHVSRQVLELOLW\
IRU�LWV�UHFRPPHQGDWLRQV��VWDWLQJ�WKDW�´WKH�XOWLPDWH�UHVSRQVLELOLW\�IRU�WKH�XVH
RI�WKHVH�SURGXFWV�LQ�KXPDQ�QXWULWLRQ�SURJUDPV�PXVW�UHVW�ZLWK�WKH
JRYHUQPHQWV�RI�WKH�WHUULWRULHV�FRQFHUQHG�µ���7KH�3$*�SURYLGHG�D
MXVWLÀFDWLRQ�IRU�JLYLQJ�FRQWDPLQDWHG�IRRG�WR�FKLOGUHQ�DQG�LQIDQWV�ZKR�ZHUH
DOUHDG\�VXIIHULQJ�IURP�PDOQXWULWLRQ��7KLV�VWUDWHJ\�VHW�D�SUHFHGHQW�IRU�81(3
DQG�RWKHU�LQWHUQDWLRQDO�DJHQFLHV�WKDW�ZRXOG�SURYLGH�ULVN�DVVHVVPHQW��ULGGHQ
ZLWK�DVVXPSWLRQV�RI�ZKDW�FRXQWHG�DV�KXQJHU��PDOQXWULWLRQ��DQG�IRRG
UHVRXUFHV��,I�FRXQWULHV�ZLWK�XQHTXDO�UHVRXUFHV�DQG�H[SHUWLVH�ZHUH�OHIW�WR
GUDZ�WKHLU�RZQ�FRQFOXVLRQV�IURP�WKHVH�DVVHVVPHQWV��WKH\�ZRXOG�UHSURGXFH
DQG�HYHQ�H[DFHUEDWH�H[LVWLQJ�LQHTXDOLWLHV�

$ÁDWR[LQ�DQG�5LVN�$VVHVVPHQW�LQ�WKH�86�)HGHUDO�*RYHUQPHQW

7KLV�NLQG�RI�]HUR�VXP�UHDVRQLQJ�ZDV�QRW�OLPLWHG�WR�WKH�3$*�DQG�WKH�FRQWH[W
RI�SHDQXWV�DV�QXWULWLRQDO�VXSSOHPHQW�IRU�WKH�JOREDO�SRRU��7KH�86�)RRG�DQG
'UXJ�$GPLQLVWUDWLRQ��)'$��LQ������FRQGXFWHG�LWV�ÀUVW�IRUPDO�ULVN
DVVHVVPHQW�RQ�DÁ DWR[LQ��7KLV�ULVN�DVVHVVPHQW�MXVWLÀHG�QRW�ORZHULQJ�WKH
WKUHVKROG�OHYHO�RI�DFFHSWDEOH�DÁ DWR[LQ�FRQWDPLQDWLRQ��EHFDXVH�WKHUH�ZRXOG
EH�OLWWOH�HIIHFW�RQ�KHDOWK��DQG�ORZHULQJ�WKH�WKUHVKROG�ZRXOG�UHVXOW�LQ�KLJK



HFRQRPLF�ORVVHV��7KH�)'$�HPSOR\HG�D�GH�PLQLPLV�DSSURDFK�IRU�DÁ DWR[LQ
DQG�RWKHU�FRQWDPLQDQWV�WKDW�LW�FRQVLGHUHG�WR�EH�XQDYRLGDEOH�IRRG�DGGLWLYHV�
7KLV�DSSURDFK�SHUPLWWHG�FRQWDPLQDWLRQ�XS�WR�D�FHUWDLQ�WKUHVKROG�HYHQ�E\
VXEVWDQFHV�NQRZQ�WR�EH�FDUFLQRJHQLF�LQ�WKH�WLQLHVW�DPRXQWV����,Q�������WKH
)'$�VHW�DQ�DFWLRQ�OHYHO�RI����SDUWV�SHU�ELOOLRQ��SSE��WRWDO�DÁ DWR[LQ��EDVHG
RQ�WKH�VHQVLWLYLW\�DQG�UHOLDELOLW\�RI�WKH�DYDLODEOH�GHWHFWLRQ�PHWKRGV����,Q
������WKLV�DFWLRQ�OHYHO�ZDV�ORZHUHG�WR����SSE��,Q�������WKH�)'$�SURSRVHG�D
WROHUDQFH�RI����SSE�FRQVLGHULQJ�´WKH�FRQVHTXHQFHV�RI�SRVVLEOH�OHYHOV�DERYH
]HUR�µ���7KH�)'$�WRRN�LQWR�FRQVLGHUDWLRQ�KLJKHU�SULFHV��XQDYDLODELOLW\�RI
SHDQXWV��ZKLFK�ZHUH�´JHQHUDOO\�FRQVLGHUHG�D�KLJKO\�QXWULWLRXV�DQG�XVHIXO
IRRG�µ�PDQXIDFWXUHUV·�FDSDELOLW\��DQG�ODFN�RI�´GLUHFW�HYLGHQFH�WKDW�DÁ DWR[LQ
FDXVHV�FDQFHU�LQ�PDQ�RU�RI�ZKDW�PD\�EH�WKH�OHYHO�RI�QR�HIIHFW�µ���7KH�)'$
DVVXPHG�ZLWKRXW�TXDQWLWDWLYH�DQDO\VHV�WKDW�PDQXIDFWXULQJ�FRVWV�ZHUH�KLJKHU
DQG�WKDW�SHDQXWV�ZHUH�DQ�DOPRVW�LUUHSODFHDEOH�IRRG�

,Q�������WKH�)'$�HPSOR\HG�D�TXDQWLWDWLYH�ULVN�DVVHVVPHQW�WR�MXVWLI\�WKH
WROHUDQFH�OHYHO�RI����SSE��$Á DWR[LQ�ZDV�RQH�RI�WKH�ÀUVW�WR[LF�VXEVWDQFHV�LQ
IRRG�WR�EH�VXEMHFWHG�WR�VXFK�D�IRUPDO�H[HUFLVH����7KLV�DVVHVVPHQW
GHWHUPLQHG�WKH�WKHRUHWLFDO�HIIHFWV�RI�ORZHULQJ�WKH�WKUHVKROG�E\���SSE�RQ
UDWHV�RI�KXPDQ�OLYHU�FDQFHU��7KLV�ULVN�DVVHVVPHQW�UHOLHG�RQ�WKH�FRUUHODWLRQ
EHWZHHQ�DÁ DWR[LQ�H[SRVXUH�DQG�OLYHU�FDQFHU�RFFXUUHQFH�WKDW�%ULWLVK
UHVHDUFKHUV�KDG�HVWDEOLVKHG�LQ�D�VWXG\�LQ�.HQ\D�LQ�WKH�ODWH�����V���
8OWLPDWHO\��WKH�)'$�ZLWKGUHZ�LWV�SURSRVDO�IRU�D�WROHUDQFH�OHYHO��D
UHJXODWRU\�DFWLRQ�WKDW�UHTXLUHG�D�IRUPDO�DGPLQLVWUDWLYH�KHDULQJ��DQG�KDV
PDLQWDLQHG�WKH�DFWLRQ�OHYHO³D�OHVV�ULJRURXV��LQIRUPDO�UHJXODWLRQ³RI���
SSE�WR�WKH�SUHVHQW�GD\���

)RU�WKH�3$*�DQG�WKH�)'$��ULVN�DVVHVVPHQWV�KLQJHG�RQ�FODVVLI\LQJ
DÁ DWR[LQ�DV�DQ�XQDYRLGDEOH�DGGLWLYH��)RU�WKH�3$*��WKLV�FODVVLÀFDWLRQ
OHJLWLPL]HG�WKH�FRQWLQXHG�XVH�RI�SHDQXWV�FRQWDPLQDWHG�DW�ORZ�EXW�SRVVLEO\
KDUPIXO�GRVDJHV��)RU�WKH�)'$��WKLV�FODVVLÀFDWLRQ�HQDEOHG�D�UHJXODWRU\
LQWHUYHQWLRQ�XQGHU�WKH�FXUUHQW�ODZ��:KLOH�WKH�)'$�FRQVLGHUHG
PDQXIDFWXUHUV�DQG�FRQVXPHUV��WKH�3$*�LPDJLQHG�WKH�QXWULWLRQDO�QHHGV�RI
SHRSOH�LQ�WKH�GHYHORSLQJ�ZRUOG��5LVN�DVVHVVPHQWV�ZHUH�QRW�OLPLWHG�WR�SODFHV
ZLWKRXW�PDWHULDO�VFDUFLW\�

0\FRWR[LQV��(QYLURQPHQWV��DQG�WKH�7KLUG�:RUOG�0RPHQW



0DQ\�QDWLRQDO�DQG�VXSUDQDWLRQDO�DJHQFLHV�VHW�DÁ DWR[LQ�UHJXODWLRQV�LQ�WKH
ODWH�����V�DQG�����V�ZLWK�FRQVHTXHQFHV�IRU�JOREDO�WUDGH��HVSHFLDOO\�IRU
GHYHORSLQJ�FRXQWULHV·�DELOLW\�WR�H[SRUW�SHDQXWV�WR�(XURSH��)RU�H[DPSOH��WKH
,QWHUQDWLRQDO�$JHQF\�IRU�5HVHDUFK�RQ�&DQFHU��,$5&���DQ�DJHQF\�RI�WKH
:+2��IRXQG�LQ������WKDW�´LQFUHDVHG�IUHTXHQF\�RI�OLYHU�FDQFHU�KDV�EHHQ
UHFRUGHG�LQ�SRSXODWLRQV�FRQVXPLQJ�GLHWV�FRQWDPLQDWHG�E\�DÁ DWR[LQV�DQG
SRVVLEO\�RWKHU�P\FRWR[LQV��EXW�QR�FDXVDO�UHODWLRQVKLS�KDV�EHHQ�HVWDEOLVKHG�µ
JLYLQJ�FUHGHQFH�WR�WKH�WKHVLV�WKDW�DÁ DWR[LQ�ZDV�D�SRVVLEOH�KXPDQ
FDUFLQRJHQ����,Q�������WKH�(XURSHDQ�(FRQRPLF�&RPPXQLW\��((&���D�PDMRU
SHDQXW�LPSRUWHU��LQWURGXFHG�D�GLUHFWLYH�´RQ�WKH�À[LQJ�RI�PD[LPXP
SHUPLWWHG�OHYHOV�IRU�XQGHVLUDEOH�VXEVWDQFHV�DQG�SURGXFWV�LQ�IHHGLQJVWXIIV�µ��
6XFK�UHJXODWLRQV�UHVWULFWHG�WUDGH�EHWZHHQ�*OREDO�1RUWK�DQG�6RXWK�GXULQJ�D
SHULRG�LQ�ZKLFK�WKHVH�UHODWLRQV�ZHUH�LQWHQVHO\�SROLWLFL]HG�

3HDQXWV�ZHUH�RQH�RI�WKH�PRVW�LPSRUWDQW�H[SRUW�FRPPRGLWLHV�IRU
FRXQWULHV�VXFK�DV�6HQHJDO��7KH�*DPELD��DQG�1LJHULD��3HDQXW�FRPPHUFH
FRQVWLWXWHG����SHUFHQW�RI�WKH�QDWLRQDO�LQFRPHV�RI�7KH�*DPELD�DQG�1LJHU����
SHUFHQW�IRU�6HQHJDO�DQG�6XGDQ��DQG���SHUFHQW�IRU�0DOL�DQG�1LJHULD��,Q
6HQHJDO��PRUH�WKDQ����SHUFHQW�RI�WKH�SRSXODWLRQ�ZRUNHG�LQ�WKH�JURXQGQXW
LQGXVWU\��7KH�FRXQWULHV�IRUPHG�WKH�$IULFDQ�*URXQGQXW�&RXQFLO��$&*��LQ
�����LQ�RUGHU�WR��DPRQJ�RWKHU�WKLQJV��´HQVXUH�UHDVRQDEOH�SULFHV�IRU�WKHLU
SURGXFWV�µ�DQG�VWDELOL]H�´SULFHV�RI�JURXQGQXW�LQ�WKH�ZRUOG�PDUNHW�DW
UHPXQHUDWLYH�OHYHO�µ���3HDQXW�H[SRUWV�ZHUH�WKUHDWHQHG�QRW�RQO\�E\�DÁ DWR[LQ
EXW�DOVR�E\�WKH�FRPSHWLWLRQ�IURP�RWKHU�RLOVHHGV��VXFK�DV�VR\��,Q�$SULO������
6HQHJDO·V�SUHVLGHQW�/pRSROG�6HQJKRU�JDYH�D�VSHHFK�DW�DQ�((&�$IULFDQ
VXPPLW�RQ�WKH�SHDQXW�SUREOHP��DUJXLQJ�WKDW�´SHDQXW�RLO¬�¬�¬�¬LV�FRQVWDQWO\
PHHWLQJ�VWLIIHU�FRPSHWLWLRQ�IURP�YDULRXV�NLQGV�RI�YHJHWDEOH�RLO�SRZHUIXOO\
VXSSRUWHG�E\�GLIIHUHQW�W\SHV�RI�QDWLRQDO�JXDUDQWHH�DQG�VXSSRUW�V\VWHPV��7KH
SURGXFWLRQ�LQ�SRRUHU�FRXQWULHV�FDQQRW�DQG�IRU�D�ORQJ�WLPH�ZLOO�QRW�EH�DEOH�WR
KDYH�WKH�VDPH�DGYDQWDJH�µ���6HQJKRU�YLHZHG�WKH�HFRQRPLF�WUDGH�VLWXDWLRQ
QRW�MXVW�DV�RQH�RI�SHDQXWV�EXW�RI�DOO�RLO�VHHGV��VRPH�RI�ZKLFK�ZHUH�SURGXFHG
DQG�SURPRWHG�E\�RWKHU�FRXQWULHV��VXFK�DV�VR\�IURP�WKH�8QLWHG�6WDWHV��,Q
)UDQFH��JURXQGQXW�IHHG�ZDV�EHLQJ�UHSODFHG�E\�PRUH�H[SHQVLYH�VR\EHDQ
FDNHV��ZKLFK�ZHUH�SULPDULO\�SURGXFHG�LQ�WKH�8QLWHG�6WDWHV��$Á DWR[LQ
FRQWDPLQDWLRQ�KDG�SOD\HG�D�UROH�LQ�WKLV�VKLIW����7KH�VWULFW�((&�GLUHFWLYH�RI
�����FDXVHG�SUREOHPV�IRU�PDQ\�RLOVHHG�H[SRUWLQJ�FRXQWULHV�

$�FRDOLWLRQ�RI�WKHVH�GHFRORQL]HG�QDWLRQV�KDG�EHHQ�GHYHORSLQJ�D�SURSRVDO
IRU�D�1HZ�,QWHUQDWLRQDO�(FRQRPLF�2UGHU��1,(2��VLQFH�WKH�PLG�����V����7KH



1,(2�VRXJKW�WR�RYHUKDXO�WKH�JOREDO�OLEHUDO�HFRQRPLF�RUGHU�E\�JLYLQJ
GHFRORQL]HG�VWDWHV�VRYHUHLJQW\�RYHU�WKHLU�QDWXUDO�UHVRXUFHV��FRQWURO�RYHU�UDZ
PDWHULDO�SULFHV�DQG�FRPPRGLW\�H[SRUWV��DFFHVV�WR�PDUNHWV�LQ�GHYHORSHG
FRXQWULHV��DQG�VXIÀFLHQW�IRRG�VXSSO\����7KHVH�UDGLFDO�UHIRUPV�ZRXOG�HQDEOH
WKH�SRVWFRORQLDO�FRXQWULHV�WR�JDLQ�UHDO�LQGHSHQGHQFH��7KH�HQG�RI�WKH�%UHWWRQ
:RRGV�V\VWHP�LQ������DQG�WKH�RLO�HPEDUJR�E\�WKH�2UJDQL]DWLRQ�RI
3HWUROHXP�([SRUWLQJ�&RXQWULHV��23(&��LQ������HPSRZHUHG�WKH�FRXQWULHV
RI�WKH�´7KLUG�:RUOGµ�WR�PDNH�D�GHFLVLYH�SXVK�IRU�WKH�1,(2�DW�WKH�VL[WK
VSHFLDO�VHVVLRQ�RI�WKH�81�*HQHUDO�$VVHPEO\��ZKLFK�DGRSWHG�WKH�SURSRVDO�
7KH�SURJUDP�RI�DFWLRQ�LQFOXGHG�D�FDOO�WR�´SURPRWH�H[SRUWV�RI�IRRG�SURGXFWV
RI�GHYHORSLQJ�FRXQWULHV�WKURXJK�MXVW�DQG�HTXLWDEOH�DUUDQJHPHQWV��LQWHU�DOLD�
E\�WKH�SURJUHVVLYH�HOLPLQDWLRQ�RI�VXFK�SURWHFWLYH�DQG�RWKHU�PHDVXUHV�DV
FRQVWLWXWH�XQIDLU�FRPSHWLWLRQ�µ���7KHVH�PHDVXUHV�LQFOXGHG�WDULIIV�DV�ZHOO�DV
QRQWDULII�EDUULHUV��ZKLFK��IRU�H[DPSOH��UHVWULFWHG�LPSRUW�IRU�KHDOWK�UHDVRQV�

&RQFHUQ�DERXW�LQYRNLQJ�HQYLURQPHQWDO�SROOXWLRQ�DV�D�SUHWH[W�WR�UHVWULFW
PDUNHW�DFFHVV�KDG�DOUHDG\�EHHQ�UDLVHG�DW�WKH�81�6WRFNKROP�&RQIHUHQFH�RQ
WKH�+XPDQ�(QYLURQPHQW�LQ�������7KH�FRQIHUHQFH�SDVVHG�D�UHVROXWLRQ�WKDW
´WKH�EXUGHQV�RI�WKH�HQYLURQPHQWDO�SROLFLHV�RI�WKH�LQGXVWULDOL]HG�FRXQWULHV
VKRXOG�QRW�EH�WUDQVIHUUHG��HLWKHU�GLUHFWO\�RU�LQGLUHFWO\��WR�WKH�GHYHORSLQJ
FRXQWULHV�µ���,Q�WKH�HYHQW�WKDW�VWULFWHU�HQYLURQPHQWDO�VWDQGDUGV�ZRXOG�UHVXOW
LQ�UHVWULFWLQJ�WUDGH�RU�QHJDWLYHO\�DIIHFWLQJ�H[SRUWV��FRPSHQVDWLRQV�VKRXOG�EH
ZRUNHG�RXW�´ZLWKLQ�WKH�IUDPHZRUN�RI�H[LVWLQJ�FRQWUDFWXDO�DQG�LQVWLWXWLRQDO
DUUDQJHPHQWV�µ���0RUHRYHU��WKH�FRQIHUHQFH�VXJJHVWHG�´LQWHUQDWLRQDOO\
FRRUGLQDWHG�SURJUDPPHV�RI�UHVHDUFK�DQG�PRQLWRULQJ�RI�IRRG�FRQWDPLQDWLRQ
E\�FKHPLFDO�DQG�ELRORJLFDO�DJHQWVµ�EH�HVWDEOLVKHG�E\�WKH�)$2�DQG�:+2�
7KH�UHVXOWV�IURP�WKHVH�SURJUDPV�VKRXOG�EH�XVHG�WR�SURYLGH�HDUO\
LQIRUPDWLRQ�DERXW�ULVLQJ�FRQWDPLQDWLRQ�OHYHOV��HVSHFLDOO\�WKRVH�´WKDW�PD\�EH
FRQVLGHUHG�XQGHVLUDEOH�RU�PD\�OHDG�WR�XQVDIH�KXPDQ�LQWDNH�µ���7KH
FRQIHUHQFH�HVWDEOLVKHG�WKH�81�(QYLURQPHQW�3URJUDPPH��ZKLFK�ZRXOG
SXUVXH�WKLV�JRDO��)XUWKHU��LW�ZDV�UHFRPPHQGHG�WKDW�WKH�&RGH[�$OLPHQWDULXV
&RPPLVVLRQ��DQ�LQWHUQDWLRQDO�ERG\�IRU�KDUPRQL]LQJ�IRRG�UHJXODWLRQV��EH
VXSSRUWHG�WR�GHYHORS�LQWHUQDWLRQDO�VWDQGDUGV�IRU�SROOXWDQWV�LQ�IRRG�DQG�D
FRGH�RI�HWKLFV�IRU�LQWHUQDWLRQDO�IRRG�WUDGH����)$2�DQG�81�VKRXOG�DVVLVW
GHYHORSLQJ�FRXQWULHV�LQ�WKH�ÀHOG�RI�IRRG�FRQWURO�

7KH�SUREOHP�RI�P\FRWR[LQV�HPHUJHG�DW�WKH�LQWHUVHFWLRQ�RI�WKH�1,(2�DQG
HQYLURQPHQWDO�JRYHUQDQFH��ERWK�NH\�DUHDV�RI�LQWHUQDWLRQDO�SROLWLFV�RI�WKH
����V����7KH�81�&RQIHUHQFH�RQ�0\FRWR[LQV�LQ������LQ�1DLUREL�ZDV�WKH



FHQWUDO�IRUXP�IRU�GLVFXVVLQJ�WKLV�SUREOHP��$Á DWR[LQ�UHJXODWLRQV�E\�WKH
((&��-DSDQ��DQG�RWKHU�LPSRUWHUV�KDG�UDPLÀFDWLRQV�IRU�DOO�SDUWLFLSDQWV�LQ�WKH
VXSSO\�FKDLQ��LQFOXGLQJ�SULPDU\�SURGXFHUV��PLGGOHPHQ��QDWLRQDO
H[FKHTXHUV��DQG�FRQVXPHUV��,QWHUQDWLRQDOO\��2VRJR�VDLG��´SRWHQWLDO
SUREOHPV�ZRXOG�EH�WKH�LQFUHDVHG�GLIÀFXOW\�LQYROYHG�LQ�DUULYLQJ�DW�VRXQG
LQWHUQDWLRQDO�DJULFXOWXUDO�SURGXFWLRQ�DGMXVWPHQWV�DQG�FRPPRGLW\�DQG�IRRG
VHFXULW\�DJUHHPHQWV�µ���7KH�DLP�RI�WKH�FRQIHUHQFH�ZDV�WR�´HVWDEOLVK�DQ
HIIHFWLYH�V\VWHP�RI�LQWHUQDWLRQDOO\�DJUHHG�PRQLWRULQJ�DQG�FRQWURO�WKDW
ZRXOG�SURWHFW�WKH�FRQVXPHU�IURP�H[SRVXUH�DQG�WKDW�ZRXOG�VDIHJXDUG�WKH
SURGXFHU�IURP�XQH[SHFWHG��DQG�VRPHWLPHV�XQMXVWLÀHG��GHSULYDWLRQ�RI�WKH
IUXLWV�RI�KLV�ODERU�DQG�KLV�LQYHVWPHQWV�µ���:KLOH�LWV�FRQFUHWH
UHFRPPHQGDWLRQV�ZHUH�PRVWO\�WHFKQLFDO�LQ�QDWXUH��WKH�FRQIHUHQFH�PDGH
H[SOLFLW�WKH�UHODWLRQVKLS�EHWZHHQ�KHDOWK�DQG�ZHDOWK�WKDW�WKH�ULVN�FDOFXODWLRQV
VRXJKW�WR�REVFXUH��8OWLPDWHO\��WKH�FRQIHUHQFH�IDLOHG�LQ�ERWK�UHJDUGV�
FRQVXPHUV�LQ�$IULFD�ZHUH�XQSURWHFWHG��DQG�SURGXFHUV�LQ�$IULFD�FRXOG�QRW
VHOO�WKHLU�SURGXFH��7KH�UHVSRQVLELOLW\�IRU�WKH�ORVVHV�ZDV�DVFULEHG�WR�WKH
H[SRUWHU�FRXQWULHV��´,W�ZDV�VXJJHVWHG�WKDW�WKH�ULVN�RI�VHQGLQJ�FRQWDPLQDWHG
VKLSPHQWV�ZDV�WKH�H[SRUWHU·V�DQG�WKDW�LW�ZDV�D�PDWWHU�RI�FRQWUDFW�DQG
DJUHHPHQW�EHWZHHQ�WUDGLQJ�SDUWQHUV�ZKLFK�DQDO\VLV�DQG�VDPSOLQJ
SURFHGXUHV�ZHUH�DFFHSWDEOH�µ���5LVN�ZDV�SULYDWL]HG�

0RUHRYHU��WKH�FRQIHUHQFH�FDOOHG�IRU�UHJXODWRU\�KDUPRQL]DWLRQ�WKURXJK
WKH�&RGH[�$OLPHQWDULXV�&RPPLVVLRQ�EHFDXVH�GHYHORSLQJ�FRXQWULHV�RIWHQ
ODFNHG�HIIHFWLYH�IRRG�FRQWURO�V\VWHPV��,W�ZDV�FRQFOXGHG�WKDW�´LQ�WKH�ORQJ�UXQ
WKHUHIRUH��H[SRUWLQJ�FRXQWULHV�PXVW�LPSURYH�WKHLU�IRRG�FRQWURO�V\VWHPV��DQG
VXUYHLOODQFH�DQG�PRQLWRULQJ�SURJUDPPHV�WR�UHGXFH�FRQWDPLQDWLRQV�µ�6WLOO�
WKH�VROXWLRQ�RI�WKH�SUREOHPV�RI�EDODQFH�RI�SD\PHQWV�DQG�WKH�SURWHFWLRQ�RI
SXEOLF�KHDOWK�ZLWK�UHJDUG�WR�P\FRWR[LQV�ZRXOG�QHHG�WR�VHHP�DSSURSULDWH
ZLWKLQ�´WKH�FRQWH[W�RI�WKH�1HZ�,QWHUQDWLRQDO�(FRQRPLF�2UGHU�DQG�WR�HQVXUH
D�IXOOHU��VDIHU��PRUH�ZKROHVRPH�IRRG�VXSSO\�IRU�PDQNLQG�> VLF@ �µ���7KLV
DSSURDFK��KRZHYHU��ZDV�QHYHU�IRXQG�RU�SURPRWHG��7KH�ÀQDO
UHFRPPHQGDWLRQV�RI�WKH�FRQIHUHQFH�IRFXVHG�H[FOXVLYHO\�RQ�WHFKQLFDO
DVVLVWDQFH�WKDW�ZRXOG�LQFUHDVH�WKH�´PDUNHWDELOLW\µ�RI�IRRG�FRPPRGLWLHV�DQG
SURGXFWV�WKURXJK�LPSURYHG�VWRUDJH��PRQLWRULQJ�DQG�FRQWURO��EHWWHU�WUDLQLQJ�
DQG�IXUWKHU�UHVHDUFK��8OWLPDWHO\��WKH�1,(2�ZDV�QRW�WUDQVODWHG�LQWR�DFWXDO
FKDQJHV�RQ�WKH�OHYHO�RI�SROLF\��VXFK�DV�WKH�IRUPXODWLRQ�DQG�FRQWURO�RI�ULVN�
%\�������WKH�1,(2��ZKLFK�ZDV�DOUHDG\�GLVVLSDWLQJ��UHFHLYHG�LWV�ÀQDO�EORZ
IURP�86�SUHVLGHQW�5RQDOG�5HDJDQ��ZKR�UHIXVHG�WR�GLVFXVV�DQ\�IXUWKHU



FKDQJHV�WR�WKH�JOREDO�HFRQRPLF�VWUXFWXUH����$Á DWR[LQ�UHPDLQHG�D�SUREOHP
IRU�WUDGH��OHDYLQJ�WKH�EXUGHQ�RI�UHJXODWLRQ�RQ�WKH�SURGXFLQJ�FRXQWULHV�RI�WKH
*OREDO�6RXWK�

5LVN�RQ�WKH�*URXQG

:KLOH�SHDQXWV�ZHUH�XVHG�DV�QXWULWLRQDO�VXSSOHPHQWV�DQG�DV�H[SRUW
FRPPRGLWLHV��PDL]H�ZDV�WKH�FHQWUDO�VWDSOH�LQ�(DVW�$IULFD����5HVHDUFKHUV
IRXQG�WKDW�DÁ DWR[LQ�FRXOG�DOVR�FRQWDPLQDWH�PDL]H��2Q�WKH�OHYHO�RI�SROLF\
LPSOHPHQWDWLRQ��WKH�81�DJHQFLHV�SURYLGHG�WHFKQLFDO�DVVLVWDQFH�WR�LPSURYH
WKH�V\VWHP�RI�IRRG�FRQWURO�LQ�.HQ\D�DQG�RWKHU�FRXQWULHV��+RZHYHU��WKLV
V\VWHP�QHLWKHU�UHGXFHG�FRQWDPLQDWLRQ�LQ�H[SRUW�JRRGV�QRU�SURWHFWHG�D
SRSXODWLRQ��ZKLFK�UHOLHG�SULPDULO\�RQ�VXEVLVWHQFH�IDUPLQJ�DQG�ORFDO
PDUNHWV��6HWWLQJ�WKUHVKROG�OHYHOV�DQG�HQIRUFLQJ�WKHP�GHSHQGHG�RQ
V\VWHPDWLF�WHVWLQJ��ZKLFK�ZDV�GLIÀFXOW�LQ�DQ�DJULFXOWXUDO�V\VWHP�ZLWKRXW
FHQWUDO�JUDLQ�FROOHFWLRQ��,Q�������WKH�ORQJ�UDLQ�VHDVRQ�EHJDQ�RQ����0DUFK�LQ
0DFKDNRV��MXVW�HDVW�RI�1DLUREL��.HQ\D��´7KH�UHVW�RI�WKH�PRQWK�µ�WKH�FURS
RIÀFHU�ZURWH��´UHPDLQHG�YHU\�ZHW�ZLWK�ORZ�WHPSHUDWXUHV�µ���6RPH�DUHDV�RI
0DFKDNRV��PRVWO\�SRSXODWHG�E\�WKH�$NDPED�SHRSOH��KDG�EHHQ�EDGO\�KLW�E\
IRRG�VKRUWDJHV��6RRQ��GRYHV�EHJDQ�WR�GLH��D�IDPLO\·V�GRJ�SHULVKHG��DQG�WKH
ÀVK�LQ�WKH�$WKL�5LYHU�DOVR�GLHG����$�IHZ�PRQWKV�ODWHU��LQ�HDUO\�-XQH��D�IDPLO\
ZDV�DGPLWWHG�WR�0DNXHQL�'LVWULFW�+RVSLWDO��7KH�IDPLO\·V�HLJKW�PHPEHUV�KDG
IDOOHQ�LOO�DW�WKH�VDPH�WLPH�ZLWK�IHYHU��YRPLWLQJ��ORVV�RI�DSSHWLWH��DQG
ZHDNQHVV��$IWHU�D�ZHHN��WKH\�GHYHORSHG�MDXQGLFH��$OO�RI�WKHP��H[FHSW�WZR
XQZHDQHG�LQIDQWV��GLHG����.HQ\DQ�UHVHDUFKHUV�YLVLWHG�WKH�IDPLO\·V
KRPHVWHDG��ZKHUH�WKH\�FROOHFWHG�IRRGVWXII��LQFOXGLQJ�FRUQ��FRZSHDV�
VRUJKXP��PLOOHW��DQG�YHJHWDEOHV��7KH�JUDLQV�KDG�EHHQ�VWRUHG�E\�WKH
´WUDGLWLRQDO�$NDPED�PHWKRGµ�LQ�JRXUGV�DQG�FOD\�SRWV�LQVLGH�D�JUDQDU\�WKDW
ZDV�UDLVHG�DERYH�WKH�JURXQG����7KH�VDPSOHV�ZHUH�EURXJKW�WR�1DWLRQDO
3XEOLF�+HDOWK�/DERUDWRU\�6HUYLFH�LQ�1DLUREL��ZKHUH�WKH�UHVHDUFKHUV�GHWHFWHG
������SSE�RI�DÁ DWR[LQ�LQ�WKH�FRUQ�VDPSOHV��7KH�UHVHDUFKHUV�QRWHG�WKDW�´WKH
SUHYLRXV�\HDU�ZDV�H[WUHPHO\�GU\�DQG��DV�D�UHVXOW��WKH�KDUYHVW�ZDV�SRRU�
QHFHVVLWDWLQJ�WKH�VWRUDJH�RI�JUDLQV�WKDW�PLJKW�QRUPDOO\�KDYH�EHHQ�GLVFDUGHG
DV�VSRLOHG�µ��

$IWHU�WKH�6WRFNKROP�&RQIHUHQFH��WKH�)$2�DQG�81(3�KDG�RUJDQL]HG�D
SURJUDP�WR�DGGUHVV�WKH�SUREOHP�RI�IRRG�FRQWDPLQDWLRQ�LQ�.HQ\D��HVSHFLDOO\
UHODWLQJ�WR�DÁ DWR[LQ��7KH\�WUDLQHG�ORFDO�ODERUDWRU\�VWDII��SUHSDUHG�DQDO\WLFDO



PDQXDOV��DQG�HVWDEOLVKHG�D�OLEUDU\��<HW��RQH�:+2�FRQVXOWDQW�ZDUQHG�HDUO\
RQ�WKDW�´ZKHUHDV�HFRQRPLF�LQWHUHVW�LQ�IRRG�SURGXFWLRQ��HVSHFLDOO\�IRRG�IRU
H[SRUW��ZLOO�KDYH�GLFWDWHG�WKH�QHFHVVDU\�SUHYHQWLYH�PHDVXUHV��VXEVLVWHQFH
IDUPHUV�OLNHO\�WR�EH�DW�KLJKHVW�ULVN�GXH�WR�WKHLU�SULPLWLYH�IRRG�VWRUDJH
FRQGLWLRQV��DUH�EDGO\�LQ�QHHG�RI�SURWHFWLRQ�DJDLQVW�WKH�KD]DUGV�DULVLQJ�IURP
DÁ DWR[LQ�LQWDNH�µ���7KH�.HQ\DQ�JRYHUQPHQW·V�IRFXV�KDG�EHHQ�RQ�H[SRUWV��VR
PDQ\�RI�WKH�HIIRUWV�RI�DÁ DWR[LQ�FRQWURO�DQG�VDPSOLQJ�ZHUH�FHQWHUHG�RQ�WKH
SRUWV����3URJUDPV�WR�PRQLWRU�WR[LF�VXEVWDQFHV�LQ�IRRG�DQG�ZRUNSODFHV�ZHUH
RIWHQ�VSRWW\��XQGHUVWDIIHG��DQG�XQGHUIXQGHG��7KH�GLUHFWRU�RI�PHGLFDO
VHUYLFHV�DSSHDOHG�WR�KLV�UHJLRQDO�RIÀFHUV�WR�´SOHDVH�KHOS�WKH�:DQDQFKL
> FLWL]HQV@ �ZLWK�SUHYHQWLYH�DVSHFWV�E\�WDNLQJ�UHJXODU�JUDLQ�VDPSOHV�LQ�\RXU
3URYLQFHV³WKLV�VKRXOG�LQFOXGH�DOVR�PDL]H�PHDO�IURP�WKH�VKRSV�DQG�IURP
WKH�PDL]H�PLOOV�WKHPVHOYHV³DQG�VHQG�WKHVH�WR�WKH�1DWLRQDO�3XEOLF
/DERUDWRU\�6HUYLFHV�IRU�DQDO\VLV�µ���7KLV�ODERUDWRU\��KRZHYHU��ODFNHG
HVVHQWLDO�FKHPLFDOV��)RU�H[DPSOH��LQ�������WKH�0\FRWR[LQ�/DERUDWRU\�RI�WKH
1DWLRQDO�3XEOLF�+HDOWK�/DERUDWRU\�6HUYLFH�DQDO\]HG�D�WRWDO�RI�����IRRG�DQG
IHHG�VDPSOHV��EXW�´GXH�WR�ODFN�RI�HVVHQWLDO�UHDJHQWV�DQG�FKHPLFDOV�ZKLFK�DUH
UHTXLUHG�IRU�DÁ DWR[LQ�DQDO\VLV�ZRUN�KDV�SUHVHQWO\�FRPH�WR�VWDQGVWLOO�µ���$V
VXFK�WKH�ODERUDWRU\�FRXOG�LOOXPLQDWH�WKH�´HGJHV�RI�H[SRVXUHµ�EXW�QRW
FRQGXFW�D�FRPSUHKHQVLYH�VXUYHLOODQFH�SURJUDP�RI�IRRG����$IWHU�WKH�1,(2
À]]OHG�RXW�LQ�WKH�HDUO\�����V��LQWHUQDWLRQDO�GRQRU�RUJDQL]DWLRQV�LPSRVHG
VWUXFWXUDO�DGMXVWPHQW�SURJUDPV�RQ�$IULFDQ�FRXQWULHV��UHVXOWLQJ�LQ�WKH�IXUWKHU
GHIXQGLQJ�RI�KHDOWK�DQG�RWKHU�SXEOLF�VHUYLFHV����7KH�KLJKO\�DEVWUDFW�V\VWHP
RI�WKUHVKROG�OHYHOV��ZKLFK�ZHUH�GHWHUPLQHG�E\�ULVN�DVVHVVPHQW��UHTXLUHG�D
FRPSOH[�ODERUDWRU\�LQIUDVWUXFWXUH�WR�WDNH�KROG�LQ�WKH�ZRUOG��:LWKRXW�VXFK
LQIUDVWUXFWXUH��WKH�V\VWHP�UHDFKHG�LWV�OLPLWV�LQ�WKH�SRRU�FRXQWULHV�EHIRUH�LW
HYHU�UHDOO\�EHJDQ��)RU�LQWHUQDWLRQDO�UHJXODWRUV��WKH�PDUNHWV�DQG�FRQVXPHUV
LQ�WKH�ULFK�FRXQWULHV�VHHPHG�WR�KDYH�PDWWHUHG�PRUH�WKDQ�WKH�GHFRORQL]HG
QDWLRQV�DQG�WKHLU�IDUPHUV�

&RQFOXVLRQV��5LVN�XQGHU�WKH�7DEOH

7KH�KLVWRU\�RI�DÁ DWR[LQ�UHJXODWLRQ�DFURVV�ULFK�DQG�SRRU�FRXQWULHV�LQ�WKH
����V�DQG�����V�UHYHDOV�D�FRPSOH[�ODQGVFDSH�RI�H[SHUWLVH��LQWHUQDWLRQDO
UHODWLRQV��DQG�FRPPRGLW\�WUDGH��$Á DWR[LQ�ZLWK�LWV�WZRIROG�WR[LFLW\�RI�DFXWH
SRLVRQLQJ�DQG�FDUFLQRJHQLFLW\�EHFDPH�YLVLEOH�WR�VFLHQWLÀF�UHVHDUFK�LQ�WKH
DUWLÀFLDO�HQYLURQPHQW�RI�WKH�LQGXVWULDOL]HG�IDUP��7KH�FDUFLQRJHQLF�DQG�WR[LF



HIIHFWV�RI�DÁ DWR[LQ�RQ�KXPDQV�UHPDLQHG�DQ�REMHFW�RI�SURWUDFWHG
HSLGHPLRORJLFDO�VWXGLHV��7KH�QXWULWLRQ�UHVHDUFKHUV�RI�WKH�3$*�HPSOR\HG�DQ
DSSURDFK�RI�TXDQWLWDWLYH�ULVN�DVVHVVPHQW�WR�MXVWLI\�WKH�FRQWLQXHG�XVH�RI
SRWHQWLDOO\�FRQWDPLQDWHG�JRRGV�LQ�IRRG�DQG�QXWULWLRQ�SURJUDPV�LQ�WKH�IDFH
RI�D�SHUFHLYHG�VFDUFLW\�RI�SURWHLQ��7KLV�DSSURDFK�KDG�UDPLÀFDWLRQV�IRU�WKH
JOREDO�WUDGH�RI�SRWHQWLDOO\�FRQWDPLQDWHG�FRPPRGLWLHV�WKDW�ZHUH�SULPDULO\
H[SRUWHG�E\�GHYHORSLQJ�FRXQWULHV�

7KLV�FKDSWHU�VKRZV�WKDW�WR[LFLW\�DQG�IRRG�FRQWDPLQDWLRQ�ZHUH�QRW�OLPLWHG
WR�ULVN�VRFLHWLHV�LQ�DIÁ XHQW�LQGXVWULDOL]HG�FRXQWULHV��%HFN�ZURWH�WKDW�´WKH
VWUXJJOH�> RI�WKH�¶ 7KLUG�:RUOG·@ �DJDLQVW�KXQJHU�DQG�IRU�DXWRQRP\�IRUPV�WKH
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����2JOH��´6WDWH�5LJKWV�DJDLQVW�3ULYDWH�&DSLWDOµ��*LOPDQ��´7KH�1HZ�,QWHUQDWLRQDO�(FRQRPLF�2UGHUµ�

0R\Q��1RW�(QRXJK�
����81�*HQHUDO�$VVHPEO\��5HVROXWLRQ�������3URJUDPPH�RI�$FWLRQ�RQ�WKH�(VWDEOLVKPHQW�RI�D�1HZ

,QWHUQDWLRQDO�(FRQRPLF�2UGHU��$�5(6�6�����������0D\�������
KWWS���ZZZ�XQ�RUJ�HQ�JD�VHDUFK�YLHZB GRF�DVS"V\PERO $�5(6������6�9,��

����8QLWHG�1DWLRQV��5HSRUW�RI�WKH�8QLWHG�1DWLRQV�&RQIHUHQFH�RQ�WKH�+XPDQ�(QYLURQPHQW�
����,ELG�
����,ELG������
����:LQLFNRII�DQG�%XVKH\��´6FLHQFH�DQG�3RZHU�LQ�*OREDO�)RRG�5HJXODWLRQ�µ
����7KH�OLQN�EHWZHHQ�WKH�1,(2�DQG�JOREDO�HQYLURQPHQWDO�JRYHUQDQFH�KDV�UHFHLYHG�OLWWOH�DWWHQWLRQ�

6HH�&RQFD��$Q�8QÀQLVKHG�)RXQGDWLRQ�
����)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�RI�WKH�8QLWHG�1DWLRQV��3HUVSHFWLYH�RQ�0\FRWR[LQV������
����)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�RI�WKH�8QLWHG�1DWLRQV��5HSRUW�RI�WKH�-RLQW�)$2� :+2� 81(3

&RQIHUHQFH�RQ�0\FRWR[LQV��+HOG�LQ�1DLUREL����² ���6HSWHPEHU���������
����,ELG�����
����)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�RI�WKH�8QLWHG�1DWLRQV��3HUVSHFWLYH�RQ�0\FRWR[LQV������
����*LOPDQ��´7KH�1HZ�,QWHUQDWLRQDO�(FRQRPLF�2UGHU�µ
����0F&DQQ��0DL]H�DQG�*UDFH�
����´&URS�DQG�)RRG�6LWXDWLRQ�5HSRUW�IRU�WKH�0RQWK�RI�0DUFK������µ����$SULO�������.HQ\D�1DWLRQDO

$UFKLYHV��1DLUREL��.1$���.'�����
����:��.RLQDJH�WR�3URYLQFLDO�0HGLFDO�2IÀFHUV����-XO\�������.1$��%<�������
����´-DXQGLFH�'XH�WR�$Á DWR[LQ�2XWEUHDN�LQ�0DFKDNRV�'LVWULFW��.HQ\D�������µ�.1$��%<�������
����1JLQGX�HW�DO���´2XWEUHDN�RI�$FXWH�+HSDWLWLV�&DXVHG�E\�$Á DWR[LQ�3RLVRQLQJ�LQ�.HQ\D�µ
����,ELG�
����'LUHFWRU�WR�5HJLRQDO�'LUHFWRU��$)52��´)RRG�6DIHW\�3URJUDPPH�µ���)HEUXDU\�������.1$�

%<��������.1$�
����´)RRG�DQG�'UXJV�&RQWURO�µ�����³������.1$��%<�������
����:��.RLQDJH�WR�3URYLQFLDO�0HGLFDO�2IÀFHUV����-XO\�������.1$��%<�������
����´0LQLVWU\�RI�+HDOWK��1DWLRQDO�3XEOLF�+HDOWK�/DERUDWRU\�6HUYLFHV��$QQXDO�5HSRUW�������µ�/LEUDU\

RI�WKH�1DWLRQDO�3XEOLF�+HDOWK�/DERUDWRU\�6HUYLFHV��1DLUREL��.HQ\D�
����7RXVLJQDQW��(GJHV�RI�([SRVXUH��0XWRQJL��0DWDWX�
����*HLVVOHU��´,QWURGXFWLRQ�µ
����%HFN��5LVN�6RFLHW\�����

%LEOLRJUDSK\



$UFKLYHV
)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ��)$2��$UFKLYHV��5RPH��,WDO\
)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ��)$2��/LEUDU\��5RPH��,WDO\
*OD[R6PLWK.OLQH��*6.��+HULWDJH�$UFKLYHV��%UHQWIRUG��0LGGOHVH[��8QLWHG�.LQJGRP
.HQ\D�1DWLRQDO�$UFKLYHV��.1$���1DLUREL��.HQ\D
7KH�1DWLRQDO�$UFKLYHV��.HZ��8QLWHG�.LQJGRP
1HVWOp�$UFKLYHV��9HYH\��6ZLW]HUODQG

3XEOLFDWLRQV
$PULWK��6XQLO�6��'HFRORQL]LQJ�,QWHUQDWLRQDO�+HDOWK��,QGLD�DQG�6RXWKHDVW�$VLD������² � ��
%DVLQJVWRNH��8.��3DOJUDYH�0DFPLOODQ�������

³³³��´)RRG�DQG�:HOIDUH�LQ�,QGLD��F������²�����µ�&RPSDUDWLYH�6WXGLHV�LQ�6RFLHW\�DQG�+LVWRU\����
QR����������������²���

$PULWK��6XQLO�6���DQG�3DWULFLD�&ODYLQ��´)HHGLQJ�WKH�:RUOG��&RQQHFWLQJ�(XURSH�DQG�$VLD������²
�����µ�3DVW�	 �3UHVHQW������VXSSO��������������²���

%DVKIRUG��$OLVRQ��*OREDO�3RSXODWLRQ��+LVWRU\��*HRSROLWLFV��DQG�/LIH�RQ�(DUWK��1HZ�<RUN��&ROXPELD
8QLYHUVLW\�3UHVV�������

%HFN��8OULFK��5LVLNRJHVHOOVFKDIW��$XI�'HP�:HJ�LQ�(LQH�$QGHUH�0RGHUQH��)UDQNIXUW�DP�0DLQ�
6XKUNDPS�������

³³³��5LVN�6RFLHW\��7RZDUGV�D�1HZ�0RGHUQLW\��/RQGRQ��6DJH�������
%RQQHXLO��&KULVWRSKH��DQG�-HDQ�%DSWLVWH�)UHVVR]��7KH�6KRFN�RI�WKH�$QWKURSRFHQH��7KH�(DUWK��+LVWRU\

DQG�8V��/RQGRQ��9HUVR�������
%RXGLD��6RUD\D��DQG�1DWKDOLH�-DV��´,QWURGXFWLRQ��5LVN�DQG�¶ 5LVN�6RFLHW\·�LQ�+LVWRULFDO�3HUVSHFWLYH�µ

+LVWRU\�DQG�7HFKQRORJ\�����QR���������������²���
%XUHDX�RI�)RRGV��)'$��$VVHVVPHQW�RI�(VWLPDWHG�5LVN�5HVXOWLQJ�IURP�$ÁDWR[LQV�LQ�&RQVXPHU�3HDQXW

3URGXFWV�DQG�2WKHU�)RRG�&RPPRGLWLHV��:DVKLQJWRQ��'&��)'$�����-DQXDU\�������2EWDLQHG�XQGHU
WKH�)UHHGRP�RI�,QIRUPDWLRQ�$FW�IURP�WKH�86�)'$��UHTXHVWHG�DQG�UHFHLYHG�LQ�-XO\������

%XUQHWW��'��*UDKDP��7KH�6RXQGLQJ�RI�WKH�:KDOH��6FLHQFH�DQG�&HWDFHDQV�LQ�WKH�7ZHQWLHWK�&HQWXU\�
&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV�������

%XVFK��/DZUHQFH��´7KH�0RUDO�(FRQRP\�RI�*UDGHV�DQG�6WDQGDUGV�µ�-RXUQDO�RI�5XUDO�6WXGLHV�����QR�
�������������²���

&RQFD��.HQ��$Q�8QÀQLVKHG�)RXQGDWLRQ��7KH�8QLWHG�1DWLRQV�DQG�*OREDO�(QYLURQPHQWDO�*RYHUQDQFH�
2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�������

&RQQHOO\��0DWWKHZ��´7DNLQJ�2II�WKH�&ROG�:DU�/HQV��9LVLRQV�RI�1RUWK�6RXWK�&RQÁ LFW�GXULQJ�WKH
$OJHULDQ�:DU�IRU�,QGHSHQGHQFH�µ�$PHULFDQ�+LVWRULFDO�5HYLHZ������QR���������������²���

&RRSHU��$XVWLQ�5�� ¶́ $�5D\�RI�6XQVKLQH�RQ�)UHQFK�7DEOHV·��&LWUXV�)UXLW��&RORQLDO�$JURQRP\��DQG
)UHQFK�5XOH�LQ�$OJHULD������²������µ�+LVWRULFDO�6WXGLHV�LQ�WKH�1DWXUDO�6FLHQFHV�����QR�����������
���²���

&XOODWKHU��1LFN��´7KH�)RUHLJQ�3ROLF\�RI�WKH�&DORULH�µ�$PHULFDQ�+LVWRULFDO�5HYLHZ������QR�����������
���²���

³³³��7KH�+XQJU\�:RUOG��$PHULFD·V�&ROG�:DU�%DWWOH�DJDLQVW�3RYHUW\�LQ�$VLD��&DPEULGJH��+DUYDUG
8QLYHUVLW\�3UHVV�������

)HUJXVRQ��1LDOO��&KDUOHV�6��0DLHU��(UH]�0DQHOD��DQG�'DQLHO�-��6DUJHQW��HGV��7KH�6KRFN�RI�WKH�*OREDO�
7KH�����V�LQ�3HUVSHFWLYH��&DPEULGJH��+DUYDUG�8QLYHUVLW\�3UHVV�������

)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�RI�WKH�8QLWHG�1DWLRQV��3HUVSHFWLYH�RQ�0\FRWR[LQV��6HOHFWHG
'RFXPHQWV�RI�WKH�-RLQW�)$2� :+2� 81(3�&RQIHUHQFH�RQ�0\FRWR[LQV��+HOG�LQ�1DLUREL����² ��
6HSWHPEHU�������)$2�)RRG�DQG�1XWULWLRQ�3DSHU��QR������5RPH��)$2�������



³³³��5HSRUW�RI�WKH�-RLQW�)$2� :+2� 81(3�&RQIHUHQFH�RQ�0\FRWR[LQV��+HOG�LQ�1DLUREL����² ��
6HSWHPEHU�������)$2�)RRG�DQG�1XWULWLRQ�3DSHU��QR�����5RPH��)$2�������

*HLVVOHU��3��:HQ]HO��´,QWURGXFWLRQ��$�/LIH�6FLHQFH�LQ�,WV�$IULFDQ�3DUD�6WDWH�µ�,Q�3DUD�6WDWHV�DQG
0HGLFDO�6FLHQFH��HGLWHG�E\�3��:HQ]HO�*HLVVOHU���²����'XUKDP��'XNH�8QLYHUVLW\�3UHVV�������

*LOPDQ��1LOV��´7KH�1HZ�,QWHUQDWLRQDO�(FRQRPLF�2UGHU��$�5HLQWURGXFWLRQ�µ�+XPDQLW\����QR���
���������²���

+DDV��3HWHU�0��´,QWURGXFWLRQ��(SLVWHPLF�&RPPXQLWLHV�DQG�,QWHUQDWLRQDO�3ROLF\�&RRUGLQDWLRQ�µ
,QWHUQDWLRQDO�2UJDQL]DWLRQ�����QR�������������²���

+HFKW��*DEULHOOH��%HLQJ�1XFOHDU��$IULFDQV�DQG�WKH�*OREDO�8UDQLXP�7UDGH��&DPEULGJH��0,7�3UHVV�
�����

³³³��´,QWHUVFDODU�9HKLFOHV�IRU�DQ�$IULFDQ�$QWKURSRFHQH��2Q�:DVWH��7HPSRUDOLW\��DQG�9LROHQFH�µ
&XOWXUDO�$QWKURSRORJ\�����QR���������������²���

+XWW��3HWHU�%DUWRQ��5LFKDUG�$��0HUULOO��DQG�/HZLV�$��*URVVPDQ��)RRG�DQG�'UXJ�/DZ��&DVHV�DQG
0DWHULDOV��6W��3DXO��)RXQGDWLRQ�3UHVV�������

,$5&��,$5&�0RQRJUDSKV�RQ�WKH�(YDOXDWLRQ�RI�&DUFLQRJHQLF�5LVNV�WR�+XPDQV��9RO�����/\RQ�
,QWHUQDWLRQDO�$JHQF\�IRU�5HVHDUFK�RQ�&DQFHU�������

-DV��1DWKDOLH��´$GDSWLQJ�7R�¶ 5HDOLW\·��7KH�(PHUJHQFH�RI�DQ�,QWHUQDWLRQDO�([SHUWLVH�RQ�)RRG
$GGLWLYHV�DQG�&RQWDPLQDQWV�LQ�WKH�����V�DQG�(DUO\�����V�µ�,Q�7R[LFDQWV��+HDOWK�DQG�5HJXODWLRQ
VLQFH���� ���HGLWHG�E\�6RUD\D�%RXGLD�DQG�1DWKDOLH�-DV����²����/RQGRQ��3LFNHULQJ�	�&KDWWR�������

³³³��´*RXYHUQHU�OHV�VXEVWDQFHV�FKLPLTXHV�GDQJHUHXVHV�GDQV�OHV�HVSDFHV�LQWHUQDWLRQDX[�µ�,Q�/H
JRXYHUQHPHQW�GHV�WHFKQRVFLHQFHV��JRXYHUQHU�OH�SURJUq V�HW�VHV�Gp Jk WV�GHSXLV���� ���HGLWHG�E\
'RPLQLTXH�3HVWUH����²����3DULV��/D�'pFRXYHUWH�������

-DVDQRII��6KHLOD��7KH�)LIWK�%UDQFK��6FLHQFH�$GYLVHUV�DV�3ROLF\PDNHUV��&DPEULGJH��+DUYDUG
8QLYHUVLW\�3UHVV�������

³³³��´6FLHQFH�DQG�1RUPV�LQ�*OREDO�(QYLURQPHQWDO�5HJLPHV�µ�,Q�(DUWKO\�*RRGV��(QYLURQPHQWDO
&KDQJH�DQG�6RFLDO�-XVWLFH��HGLWHG�E\�)HQ�2VOHU�+DPSVRQ�DQG�-XGLWK�5HSS\�����²����,WKDFD�
&RUQHOO�8QLYHUVLW\�3UHVV�������

³³³��´6FLHQFH��3ROLWLFV��DQG�WKH�5HQHJRWLDWLRQ�RI�([SHUWLVH�DW�(3$�µ�2VLULV��������������²����
³³³��´7KH�6RQJOLQHV�RI�5LVN�µ�(QYLURQPHQWDO�9 DOXHV����QR���������������²���
.D\��/LO\�(��7KH�0ROHFXODU�9 LVLRQ�RI�/LIH��&DOWHFK��WKH�5RFNHIHOOHU�)RXQGDWLRQ��DQG�WKH�5LVH�RI�WKH

1HZ�%LRORJ\��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�������
/DNRII��$QGUHZ��DQG�)UpGpULF�.HFN��´3UHIDFH��6HQWLQHO�'HYLFHV�µ�/LPQ��QR������������$FFHVVHG��
-XO\�������KWWS���OLPQ�LW�SUHIDFH�VHQWLQHO�GHYLFHV����

/DQFDVWHU��0��&���)��3��-HQNLQV��DQG�-��0F/��3KLOS��´7R[LFLW\�$VVRFLDWHG�ZLWK�&HUWDLQ�6DPSOHV�RI
*URXQGQXWV�µ�1DWXUH������QR�������������������²���

/DWKDP��0��&��´+D]DUGV�RI�*URXQGQXWV�µ�%ULWLVK�0HGLFDO�-RXUQDO����QR������������������²���
/H�%UHWRQ��(OLDQH��&KDUOHV�)UD\VVLQHW��DQG�-DFTXHV�%R\��´6XU�O·DSSDULWLRQ�G·KpSDWRPHV�¶ VSRQWDQpV·
FKH]�OH�5DW�:LVWDU��5{ OH�GH�OD�WR[LQH�GH�O·$VSHUJLOOXV�)ODYXV��,QWpUr W�HQ�SDWKRORJLH�KXPDLQH�HW
FDQFpURORJLH�H[SpULPHQWDOH�µ�&RPSWHV�5HQGXV�GH�O·$FDGp PLH�'HV�6FLHQFHV��3DULV����������-XO\
����������²���

0DFNHQ]LH��)LRQD��/DQG��(FRORJ\��DQG�5HVLVWDQFH�LQ�. HQ\D������² ������3RUWVPRXWK��1+�
+HLQHPDQQ�������

0F&DQQ��-DPHV��0DL]H�DQG�*UDFH��$IULFD·V�(QFRXQWHU�ZLWK�D�1HZ�:RUOG�&URS������² �����
&DPEULGJH��+DUYDUG�8QLYHUVLW\�3UHVV�������

0LOQHU��0��´7KHUH·V�D�)XQJXV�DPRQJ�8V�µ�,Q�7KH�3$*�&RPSHQGLXP��7KH�&ROOHFWHG�3DSHUV�,VVXHG�E\
WKH�3URWHLQ�&DORULH�$GYLVRU\�*URXS�RI�WKH�8QLWHG�1DWLRQV�6\VWHP������ ² ������'��'���²����1HZ
<RUN��:RUOGPDUN�3UHVV�������
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0RVNRZLW]��.DUD��6HHLQJ�/LNH�D�&LWL]HQ��'HFRORQL]DWLRQ��'HYHORSPHQW��DQG�WKH�0DNLQJ�RI�. HQ\D�
��� �² ������$WKHQV��2KLR�8QLYHUVLW\�3UHVV�������

0R\Q��6DPXHO��1RW�(QRXJK��+XPDQ�5LJKWV�LQ�DQ�8QHT XDO�:RUOG��&DPEULGJH��+DUYDUG�8QLYHUVLW\
3UHVV�������

0XHOOHU��/XFDV�0��´&DQFHU�LQ�WKH�7URSLFV��*HRJUDSKLFDO�3DWKRORJ\�DQG�WKH�)RUPDWLRQ�RI�&DQFHU
(SLGHPLRORJ\�µ�%LR6RFLHWLHV�����QR���������������²���

³³³��´7R[LF�5HODWLRQVKLSV��+HDOWK�DQG�WKH�3ROLWLFV�RI�6FLHQFH�DQG�7UDGH�LQ�WKH�3RVWFRORQLDO
:RUOG�µ�3K'�GLVV���0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\�������

0XUSK\��&UDLJ��7KH�(PHUJHQFH�RI�WKH�1,(2�,GHRORJ\��%RXOGHU��&2��:HVWYLHZ�������
0XUSK\��0LFKHOOH��6LFN�%XLOGLQJ�6\QGURPH�DQG�WKH�3UREOHP�RI�8QFHUWDLQW\��(QYLURQPHQWDO�3ROLWLFV�

7HFKQRVFLHQFH��DQG�:RPHQ�:RUNHUV��'XUKDP��'XNH�8QLYHUVLW\�3UHVV�������
0XWRQJL��.HQGD��0DWDWX��$�+LVWRU\�RI�3RSXODU�7UDQVSRUWDWLRQ�LQ�1DLUREL��&KLFDJR��&KLFDJR
8QLYHUVLW\�3UHVV�������

1DVK��/LQGD��´)URP�6DIHW\�WR�5LVN��7KH�&ROG�:DU�&RQWH[WV�RI�$PHULFDQ�(QYLURQPHQWDO�3ROLF\�µ
-RXUQDO�RI�3ROLF\�+LVWRU\�����QR�������������²���

1JLQGX��$���%��.��-RKQVRQ��3��5��.HQ\D��-��$��1JLUD��'��0��2FKHQJ��+��1DQGZD��7��1��2PRQGL��HW�DO�
´2XWEUHDN�RI�$FXWH�+HSDWLWLV�&DXVHG�E\�$Á DWR[LQ�3RLVRQLQJ�LQ�.HQ\D�µ�/DQFHW����QR������
������������²���

2JOH��9DQHVVD��´6WDWH�5LJKWV�DJDLQVW�3ULYDWH�&DSLWDO��7KH�¶ 1HZ�,QWHUQDWLRQDO�(FRQRPLF�2UGHU·�DQG
WKH�6WUXJJOH�RYHU�$LG��7UDGH��DQG�)RUHLJQ�,QYHVWPHQW������²�����µ�+XPDQLW\����QR�����������
���²���

2UHVNHV��1DRPL��DQG�(ULN�0��&RQZD\��0HUFKDQWV�RI�'RXEW��+RZ�D�+DQGIXO�RI�6FLHQWLVWV�2EVFXUHG
WKH�7UXWK�RQ�,VVXHV�IURP�7REDFFR�6PRNH�WR�*OREDO�:DUPLQJ��1HZ�<RUN��%ORRPVEXU\�������

3LULH��-��+��+DUYH\��´+HSDWLF�&DUFLQRPD�LQ�1DWLYHV�DQG�,WV�)UHTXHQW�$VVRFLDWLRQ�ZLWK
6FKLVWRVRPLDVLV�µ�6RXWK�$IULFDQ�0HGLFDO�5HFRUG�����QR�������������²��

3UDVKDG��9LMD\��7KH�3RRUHU�1DWLRQV��$�3RVVLEOH�+LVWRU\�RI�WKH�*OREDO�6RXWK��/RQGRQ��9HUVR�������
3URFWRU��5REHUW��DQG�/RQGD�/��6FKLHELQJHU��HGV��$JQRWRORJ\��7KH�0DNLQJ�DQG�8QPDNLQJ�RI

,JQRUDQFH��6WDQIRUG��6WDQIRUG�8QLYHUVLW\�3UHVV�������
5X[LQ��-RVKXD�1��´7KH�8QLWHG�1DWLRQV�3URWHLQ�$GYLVRU\�*URXS�µ�,Q�)RRG��6FLHQFH��3ROLF\��DQG

5HJXODWLRQ�LQ�WKH�7ZHQWLHWK�&HQWXU\��,QWHUQDWLRQDO�DQG�&RPSDUDWLYH�3HUVSHFWLYHV��HGLWHG�E\
'DYLG�)��6PLWK�DQG�-LP�3KLOOLSV�����²����/RQGRQ��5RXWOHGJH�������

6FKPLGW��$��0��´$Á DWR[LQ�LQ�6KHOOHG�3HDQXWV�DQG�3HDQXW�3URGXFWV�8VHG�DV�+XPDQ�)RRGV�µ�)HGHUDO
5HJLVWHU�����QR���������'HFHPEHU�������������²���

6ORERGLDQ��4XLQQ��*OREDOLVWV��7KH�(QG�RI�(PSLUH�DQG�WKH�%LUWK�RI�1HROLEHUDOLVP��&DPEULGJH�
+DUYDUG�8QLYHUVLW\�3UHVV�������

6WRII��+HLNR��*LIW�LQ�GHU�1DKUXQJ��= XU�*HQHVH�GHU�9 HUEUDXFKHUSROLWLN�0LWWH�GHV�����-DKUKXQGHUWV�
:LHVEDGHQ��)UDQ]�6WHLQHU�9HUODJ�������

7DSSDQ��-HQQLIHU��7KH�5LGGOH�RI�0DOQXWULWLRQ��7KH�/RQJ�$UF�RI�%LRPHGLFDO�DQG�3XEOLF�+HDOWK
,QWHUYHQWLRQV�LQ�8JDQGD��$WKHQV��2KLR�8QLYHUVLW\�3UHVV�������

7RXVLJQDQW��1RpPL��(GJHV�RI�([SRVXUH��7R[LFRORJ\�DQG�WKH�3UREOHP�RI�&DSDFLW\�LQ�3RVWFRORQLDO
6HQHJDO��'XUKDP��'XNH�8QLYHUVLW\�3UHVV�������

81�*HQHUDO�$VVHPEO\��´5HVROXWLRQV�$GRSWHG�E\�WKH�*HQHUDO�$VVHPEO\�GXULQJ�,WV�6L[WK�6SHFLDO
6HVVLRQ�µ���0D\������

8QLWHG�1DWLRQV��5HSRUW�RI�WKH�8QLWHG�1DWLRQV�&RQIHUHQFH�RQ�WKH�+XPDQ�(QYLURQPHQW��6WRFNKROP���²
�� �-XQH�������1HZ�<RUN��8QLWHG�1DWLRQV�������

9HUQRQ��-DPHV��+XQJHU��$�0RGHUQ�+LVWRU\��&DPEULGJH��0$��+DUYDUG�8QLYHUVLW\�3UHVV�������
9RJHO��'DYLG��7KH�3ROLWLFV�RI�3UHFDXWLRQ��5HJXODWLQJ�+HDOWK��6DIHW\��DQG�(QYLURQPHQWDO�5LVNV�LQ

(XURSH�DQG�WKH�8QLWHG�6WDWHV��3ULQFHWRQ��3ULQFHWRQ�8QLYHUVLW\�3UHVV�������



9RJHO��6DUDK�$��,V�,W�6DIH"�%3$�DQG�WKH�6WUXJJOH�WR�'HÀQH�WKH�6DIHW\�RI�&KHPLFDOV��%HUNHOH\�
8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV�������

:LQLFNRII��'DYLG�(���DQG�'RXJODV�0��%XVKH\��´6FLHQFH�DQG�3RZHU�LQ�*OREDO�)RRG�5HJXODWLRQ��7KH
5LVH�RI�WKH�&RGH[�$OLPHQWDULXV�µ�6FLHQFH��7HFKQRORJ\�	 �+XPDQ�9 DOXHV�����QR���������������²���

:LQWHUPH\HU��8UVXOD��'LH�:XU]HOQ�GHU�&KURPDWRJUDSKLH��KLVWRULVFKHU�$EULVV�YRQ�GHQ�$QIl QJHQ�ELV
]XU�'� QQVFKLFKW�&KURPDWRJUDSKLH��'DUPVWDGW��*,7�9HUODJ�������

:RUER\V��0LFKDHO��´7KH�¶ 'LVFRYHU\·�RI�&RORQLDO�0DOQXWULWLRQ�µ�6RFLHW\�IRU�WKH�6RFLDO�+LVWRU\�RI
0HGLFLQH�%XOOHWLQ��������������²���

:\QQH��%ULDQ��´0D\�WKH�6KHHS�6DIHO\�*UD]H"�$�5HÁ H[LYH�9LHZ�RI�WKH�([SHUW�.QRZOHGJH�'LYLGH�µ
,Q�5LVN��(QYLURQPHQW�DQG�0RGHUQLW\��7RZDUGV�D�1HZ�(FRORJ\��HGLWHG�E\�6FRWW�/DVK��%URQLVODZ
6]HUV]\QVNL��DQG�%ULDQ�:\QQH����²����/RQGRQ��6DJH�������
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