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7LWOH
7KH�KHURLF�YLWLFXOWXUH�LQ�$RVWD�9DOOH\�DPRQJ�SHUJRODV�DQG�JX\RW�URZV��D�FRPSDULVRQ�LQ�WHUPV�RI�JUDSH�SURGXFWLRQ
FRVWV
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&RQIHUHQFH�3UHVHQWDWLRQ

&RUUHVSRQGLQJ�$XWKRU
6LPRQHWWD�0D]]DULQR

(�0DLO
VLPRQHWWD�PD]]DULQR#XQLWR�LW

$bOLDWLRQ
8QLYHUVLWb�GHJOL�6WXGL�GL�7RULQR

&R�$XWKRU�V

1DPH (�0DLO $bOLDWLRQ

$OHVVDQGUR�&RUVL DOHVVDQGUR�FRUVL#XQLWR�LW 8QLYHUVLW\�RI�7RULQR

0DULOLVD�/HWH\ PDULOLVD�OHWH\#JPDLO�FRP 8QLYHUVLW\�RI�7RULQR

*LDQPDUFR�&KHQDO J�FKHQDO#LDUDRVWD�LW ,QVWLWXW�$JULFROH�5cJLRQDO��$RVWD

*LDQFDUOR�%DJQRG J�EDJQRG#LDUDRVWD�LW ,QVWLWXW�$JULFROH�5cJLRQDO��$RVWD

.H\ZRUGV
YLQH\DUGV��WHUUDFHG�ODQGVFDSH��3HUJROD�YDOGRVWDQD��SURGXFWLRQ�FRVWV

5HVHDUFK�4XHVWLRQ
:H�ZDQW�WR�HYDOXDWH�WKH�VXEVLG\�WR�FRUUHVSRQG�WR�WKH�$RVWD�9DOOH\�YLQH�JURZHUV�WR�SXVK�WKHP�WR�PDLQWDLQ�RU�DGRSW
WUDGLWLRQDO�YLQH�JURZLQJ�PHWKRGV�W\SLFDO�RI�WKHVH�PRXQWDLQ�WHUULWRULHV�

0HWKRGV
:H�HVWLPDWH�WKH�SURGXFWLRQ�FRVWV�LPSOLHG�E\�WKHVH�GLgHUHQW�PHWKRGV�E\�FDOFXODWLQJ�WKH�DYHUDJH�EDODQFH�VKHHWV�RI
IDUPV�LPSOHPHQWLQJ�WKHP�DQG�E\�VLPXODWLQJ�WKH�DGRSWLRQ�RI�WKH�RSSRVLWH�PHWKRG�

5HVXOWV
7KH�VXEVLG\�WR�JLYH�IDUPHUV�DGRSWLQJ�WKH�WUDGLWLRQDO�PHWKRG��WKH�TXDQWLhFDWLRQ�RI�WKH�PDQXDO�ODERU�KRXUV�UHTXLUHG
E\�WKH�GLgHUHQW�YLQH\DUG�PDQDJHPHQW�SKDVHV�LQ�D�FRQWH[W�RI�eKHURLF�YLWLFXOWXUHf�

$EVWUDFW
7KH�JRDO�RI�WKLV�SDSHU�LV�HYDOXDWLQJ�WKH�JUDSH�SURGXFWLRQ�FRVWV�ZLWK�D�WUDGLWLRQDO�YLQH�FXOWLYDWLRQ�IUDPH�SUDFWLFHG�RQ
WHUUDFHV�RI�VWRQH�ZDOOV��WKH�3HUJROD�FXOWLYDWLRQ�PHWKRG��WKDW�KDV�D�VFHQLF�DQG�ODQGVFDSH�YDOXH��DV�FRPSDUHG�WR
PRUH�PRGHUQ�FXOWLYDWLRQ�PHWKRG��*X\RW�HVSDOLHU���VR�WR�DVVHVV�WKH�FRVW�RI�SUHVHUYLQJ�WKH�VFHQLF�YDOXH��SRVVLEO\�YLD
D�SXEOLF�VXEVLG\�
9LWLFXOWXUH�LQ�,WDOLDQ�DOSLQH�DUHDV�LV�QHJOLJLEOH�ZKHQ�FRQVLGHULQJ�WKH�VXUIDFHV�LQYROYHG�DQG�WKH�TXDQWLW\�RI�ZLQH
SURGXFHG��1HYHUWKHOHVV��LQ�WKHVH�DUHDV�YLQH�FXOWLYDWLRQ�UHSUHVHQWV�DQ�LPSRUWDQW�IDFWRU�IRU�WKH�VWDELOLW\�RI�VORSHV�DQG
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IRU�WKH�ORFDO�ODQGVFDSH�SURGXFHG��WKDQNV�WR�WKH�SUHVHQFH�RI�WHUUDFHV�VXSSRUWHG�E\�GU\�VWRQH�ZDOOV�EXLOW�E\
JHQHUDWLRQV�RI�PRXQWDLQ�IDUPHUV�RYHU�WKH�FHQWXULHV��$W�WKH�HQG�RI�1RYHPEHU�������81(6&2�UHFRJQL]HG�WKH�YDOXH
RI�GU\�VWRQH�ZDOOLQJ��LQ�HQYLURQPHQWDO�WHUPV�d�LW�UHGXFHV�WKH�HURVLRQ�DQG�WKH�ULVN�RI�iRRGV�DQG�DYDODQFKHV�d��LQ
WHUPV�RI�NQRZOHGJH�DQG�VNLOOV�LQYROYHG�LQ�WKHLU�UHDOL]DWLRQ�d�UHDO�LQWDQJLEOH�KHULWDJH�RI�ORFDO�NQRZOHGJH�DQG
WUDGLWLRQV��VLQFH�WKH�PHWKRGV�DGRSWHG�UHiHFW�WKH�FRQGLWLRQV�DQG�WKH�PDWHULDOV�DYDLODEOH�LQ�WKH�GLgHUHQW�SODFHV�d
DQG�LQ�WHUPV�RI�ODQGVFDSH�YDOXH��ZLGHVSUHDG�DQG�GLgHUHQWO\�IUDPHG�LQ�PDQ\�DUHDV�RI�WKH�ZRUOG�
7KH�VORSH�VWDELOL]DWLRQ�SURGXFHG�E\�WKLV�eKHURLF�YLWLFXOWXUHf�LQ�DOSLQH�DUHDV�UHSUHVHQWV�D�SRVLWLYH�H[WHUQDOLW\�IRU�WKH
SHRSOH�OLYLQJ�LQ�WKH�PRXQWDLQV�DQG�GRZQVWUHDP��DQG�WKH�ODQGVFDSH�EHDXW\�WRR�LV�DQ�H[WHUQDO�EHQHhW�ERWK�IRU
GZHOOHUV�DQG�IRU�YLVLWRUV��7KHVH�H[WHUQDOLWLHV�DUH�SURYLGHG�WKDQNV�WR�GDLO\�FXOWLYDWLRQ�SUDFWLFHV�LQ�PXFK�PRUH�GLjFXOW
DQG�EXUGHQVRPH�FRQGLWLRQV�IRU�ZLQHPDNHUV�DV�FRPSDUHG�WR�WKH�FRUUHVSRQGLQJ�RQHV�LQ�WKH�KLOOV�RU�WKH�SODLQV��QRW
RQO\�EHFDXVH�RI�WKH�VORSHV�EXW�DOVR�EHFDXVH�RI�WKH�YHU\�VPDOO�IDUP�VL]H�RI�WKH�YLQH\DUGV��DQG�LQ�PDQ\�FDVH�WKHLU
YHU\�GLjFXOW�DFFHVVLELOLW\�
7KH�$RVWD�9DOOH\�LV�WKH�VPDOOHVW�,WDOLDQ�UHJLRQ��ORFDWHG�LQ�WKH�1RUWK�:HVW�RI�,WDO\��HQWLUHO\�DOSLQH��DQG�ERUGHULQJ�ZLWK
3LHGPRQW��)UDQFH�DQG�6ZLW]HUODQG��'HVSLWH�LWV�ODUJH�WRXULVW�VHFWRU�IRU�WKH�SUHVHQFH�RI�UHQRZQHG�VNL�UHVRUWV�DQG
VRPH�RI�WKH�KLJKHVW�SHDNV�LQ�(XURSH�d�0RQW�%ODQF��0RQWH�5RVD�DQG�&HUYLQR����DJULFXOWXUH�DQG�OLYHVWRFN�IDUPLQJ�DUH
ZLGHO\�SUDFWLFHG�WKURXJKRXW�WKH�YDOOH\��9LWLFXOWXUH�LV�FHUWDLQO\�QRW�WKH�PRVW�VLJQLhFDQW�FURS�DV�UHJDUGV�VXUIDFHV��EXW
LW�LV�KLJKO\�YLVLEOH�EHFDXVH�LW�LV�SUDFWLFHG�DORQJ�WKH�EHWWHU�H[SRVHG�VORSHV��VR�WKDW�LW�FDQ�EH�DSSUHFLDWHG�DORQJ�WKH
ZKROH�YDOOH\�OHQJWK��,Q�WKLV�SDUWLFXODU�ORFDO�FRQWH[W��LQ�DGGLWLRQ�WR�WKH�EHDXW\�RI�WKH�YLQH\DUG�ODQGVFDSH�SHU�VH��WKH
SUHVHQFH�RI�YHU\�SDUWLFXODU�FXOWLYDWLRQ�IRUPV�PXVW�EH�VWUHVVHG��7KH\�DUH�UHSUHVHQWHG�E\�WKH�KLJK�DQG�ORZ�3HUJROD
9DOGRVWDQD�VWLOO�SUHVHQW�LQ�WKH�ORZHU�YDOOH\��RQ�WKH�ERUGHU�ZLWK�3LHGPRQW��DQG�LQ�WKH�KLJKHU�YDOOH\��DW�WKH�IRRW�RI
0RQW�%ODQF��UHVSHFWLYHO\��7KHVH�WZR�GLVWLQFW�IRUPV�RI�FXOWLYDWLRQ�XVH�YHUWLFDO�DQG�KRUL]RQWDO�IUDPHV�WR�VXSSRUW�WKH
GHYHORSPHQW�RI�VKRRWV��PDLQO\�LQ�FKHVWQXW�ZRRG��EXW�DOVR�XVLQJ�RWKHU�PDWHULDOV�DV�VWRQHV���'HSHQGLQJ�RQ�WKH�W\SH
RI�SHUJROD��WKH�VKRRWV�GHYHORS�DW�D�KHLJKW�IURP�WKH�JURXQG�YDU\LQJ�EHWZHHQ�WKH����������FP�XS�WR�RYHU�����FP�
WKXV�GHWHUPLQLQJ�SDUWLFXODU�VWUXFWXUHV�DQG�JHRPHWULHV�ZKLFK�VWURQJO\�FKDUDFWHUL]H�WKH�ZLQH�JURZLQJ�ODQGVFDSH�LQ
$RVWD�9DOOH\��2OG�SKRWRV�DQG�ELEOLRJUDSKLF�VRXUFHV�UHIHUULQJ�WR�GLgHUHQW�KLVWRULFDO�SHULRGV�FOHDUO\�VKRZ�WKDW�LW�LV�D
KLVWRULFDO�PHPRU\�RI�KRZ�WKH�YLQH\DUGV�ZHUH�FXOWLYDWHG�DORQJ�WKH�YDOOH\�LQ�WKH�IDU�DQG�PRUH�UHFHQW�SDVW�
$OWKRXJK�DZDUH�WKDW�DJULFXOWXUDO�ODQGVFDSHV�FDQQRW�UHPDLQ�XQFKDQJHG�LQ�WKH�9DOOH\�RYHU�WKH�WLPH��EHFDXVH�RI�WKH
WHFKQRORJLFDO�HYROXWLRQ�DQG�VRFLR�HFRQRPLF�FKDQJHV��WKH�ORFDO�DGPLQLVWUDWRUV�DUH�VWURQJO\�LQWHUHVWHG�LQ�NHHSLQJ�WKH
YLWLFXOWXUH�LQ�WKH�UHJLRQ�YLWDO�DQG��DV�IDU�DV�SRVVLEOH��WR�KDYH�WKHVH�KLVWRULFDO�YHVWLJHV�RI�LWV�FXOWLYDWLRQ�FRQWLQXLQJ��DW
OHDVW�ZKHUH�WKH\�DUH�VWLOO�SUHVHQW��7KHUH�LV�D�KLJK�FRQFHUQ�WKDW�WKH�SUHVHQFH�LQ�WKH�9DOOH\�RI�FRPSHWLQJ�HFRQRPLF
DFWLYLWLHV��LQ�SDUWLFXODU�D�VHUYLFH�VHFWRU�VWURQJO\�RULHQWHG�WRZDUGV�ZLQWHU�WRXULVP��VXPPHU�WRXULVP�DQG�WKH�VSD
EXVLQHVV��WRJHWKHU�ZLWK�WKH�KLJK�DYHUDJH�DJH�RI�YLQH�JURZHUV��DURXQG������EULQJ�WKH�YLWLFXOWXUH�LQ�WKH�9DOOH\�WR�D
VLJQLhFDQW�VKULQNLQJ�LQ�WKH�FRPLQJ�GHFDGHV��0RUHRYHU��LQ�WKH�ODVW�IHZ�GHFDGHV�WKHUH�KDV�EHHQ�D�VWURQJ�H[SDQVLRQ
RI�WKH�*X\RW�HVSDOLHU�LQ�WKH�9DOOH\�DW�WKH�H[SHQVH�RI�WKH�3HUJROD��DV�LW�VLPSOLhHV�DQG�PDNHV�HDVLHU�RU�PHFKDQL]HG
PDQ\�DJURQRPLF�RSHUDWLRQV�LQ�WKH�YLQH\DUGV�
*LYHQ�WKH�DERYH�VFHQDULR��WKLV�SDSHU�DLPV�WR�HYDOXDWH�WKH�GLgHUHQFH�LQ�WKH�JUDSH�SURGXFWLRQ�FRVWV�UHODWHG�WR�WKH
GLgHUHQW�YLQH�FXOWLYDWLRQ�IUDPHV��FRPSDULQJ�WKH�3HUJROD�FXOWLYDWLRQ�PHWKRG�WR�WKH�*X\RW�HVSDOLHU�RQH��W\SLFDO�RI
RWKHU�YLQH\DUG�DUHDV�DQG�IRU�D�ORQJ�WLPH�ZLGHO\�SUHVHQW�LQ�$RVWD�9DOOH\��7KH�HYDOXDWLRQ�RI�WKH�GLgHUHQW�SURGXFWLRQ
FRVWV�UHTXLUHG�E\�WKHVH�GLgHUHQW�PHWKRGV�ZLOO�EH�SHUIRUPHG�E\�FDOFXODWLQJ�DYHUDJH�IDUP�EDODQFH�VKHHWV�IRU�D�JURXS
RI�YLQH�JURZLQJ�IDUPV�WKDW�H[FOXVLYHO\�LPSOHPHQW�RQH�RI�WKHVH�GLgHUHQW�FXOWLYDWLRQ�PHWKRGV��)RU�HDFK�RI�WKHP��D
FRXQWHU�IDFWXDO�EDODQFH�VKHHW�ZLOO�EH�VLPXODWHG��WKH�RQH�WKDW�ZRXOG�UHVXOW�IURP�XVLQJ�WKH�RSSRVLWH�WHFKQLTXH�LQ�WKH
VSHFLhF�IDUP��7KLV�ZLOO�SURYLGH�DQ�DSSURSULDWH�PHDVXUH�RI�WKH�FRVW�GLgHUHQWLDO��E\�FRQWUROOLQJ�IRU�VSHFLhF�IDUP
FKDUDFWHULVWLFV��VXFK�DV��H�J���IDUP�VL]H��VORSH��LUULJDWLRQ��HWF��*LYHQ�WKDW�WKH�3HUJROD�FXOWLYDWLRQ�PHWKRGV�DUH
H[SHFWHG�WR�EHDU�KLJKHU�SURGXFWLRQ�FRVWV�WKDQ�WKH�*X\RW�HVSDOLHU��PDLQO\�GXH�WR�WKH�ODUJHU�QHHGV�RI�PDQXDO�ZRUN
KRXUV��LGHQWLI\LQJ�WKH�FRVW�GLgHUHQWLDO�SURYLGHV�D�XVHIXO�PHDVXUH�RI�D�SRVVLEOH�DGGLWLRQDO�SUHPLXP�WKDW�VKRXOG�EH
JLYHQ�WR�SXVK�IDUPHUV�WR�LQVWDOO�RU�WR�FRQWLQXH�XVLQJ�WKH�3HUJROD�PHWKRG��,Q�IDFW��VR�IDU�WKH�PHDVXUHV�LPSOHPHQWHG
E\�WKH�5HJLRQ�5XUDO�'HYHORSPHQW�3URJUDPPH�LQ�WKH�IUDPHZRUN�RI�WKH�&RPPRQ�$JULFXOWXUDO�3ROLF\��LQ�DGGLWLRQ�WR
WKH�RQH�IRU�WKH�YLQH\DUGV�UHSODQWLQJ��RQO\�SURYLGH�D�VXEVLG\�IRU�EXLOGLQJ�DQG�RU�PDLQWDLQLQJ�GU\�VWRQH�ZDOOV��EXW�QRW
IRU�EXLOGLQJ�RU�PDLQWDLQLQJ�WKH�3HUJROD�IUDPHV�
$�IXUWKHU�UHVXOW�IURP�WKLV�ZRUN�ZLOO�EH�UHSUHVHQWHG�E\�WKH�UHODWLYHO\�DFFXUDWH�TXDQWLhFDWLRQ�RI�WKH�KRXUV�RI�PDQXDO
ODERU�UHTXLUHG�E\�DOO�WKH�YDULRXV�SKDVHV�RI�YLQH\DUG�PDQDJHPHQW�LQ�D�FRQWH[W�RI�KHURLF�YLWLFXOWXUH��IRU�ZKLFK�
VXUSULVLQJO\��WKHUH�LV�QRW�VR�PXFK�ELEOLRJUDSKLF�HYLGHQFH��7KLV�HgRUW�FRXOG�WKXV�FRQWULEXWH�WR�WKH�DZDUHQHVV��ERWK
E\�ZLQHPDNHUV�DQG�hQDO�FRQVXPHUV��RI�WKH�JUHDWHU�YDOXH�WKDW�VKRXOG�EH�DWWULEXWHG�WR�ZLQHV�RULJLQDWLQJ�IURP�WKH
GLgHUHQW�FXOWLYDWLRQ�PHWKRGV�RI�KHURLF�YLWLFXOWXUH�
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3ULYDF\
7KH�KHURLF�YLWLFXOWXUH�LQ�$RVWD�9DOOH\�DPRQJ�SHUJRODV�DQG�JX\RW�URZV��D�FRPSDULVRQ�LQ�WHUPV�RI�JUDSH

SURGXFWLRQ�FRVWV
%\�XVLQJ�WKLV�IRUP�\RX�DJUHH�ZLWK�WKH�VWRUDJH�DQG�KDQGOLQJ�RI�\RXU�GDWD�E\�WKLV�ZHEVLWH�


