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5HVRXUFH�PDQDJHPHQW�KDV� D� ORQJ�KLVWRU\��9DULRXV� VFKRROV� FRYHU� D�EURDG� ILHOG�RI� GLIIHUHQW
DSSURDFKHV�DQG�KDYH�FUHDWHG�VHYHUDO��HYHQ�FRQWUDGLFWLQJ�FRQFHSWV��7KHUHIRUH��DQ�DQDO\VLV�RI
WKH� IXQGDPHQWDO� FRQFHSWV� RI� UHVRXUFH�PDQDJHPHQW� LV� QHHGHG��:KLFK� FRQFHSWV� KDYH� EHHQ
GHYHORSHG"�+RZ�FDQ�UHVRXUFH�PDQDJHPHQW�EH�HIIHFWLYHO\�VWUXFWXUHG"�$ERYH�DOO��EHIRUH�GHYHO�
RSLQJ�D�FRQVLVWHQW�(8�SROLF\�RQ�UHVRXUFH�PDQDJHPHQW�� WKH� IROORZLQJ�TXHVWLRQV�KDYH� WR�EH
DQVZHUHG�� ,V� WKHUH�D�QHHG� IRU�SROLFLHV�RQ�UHVRXUFH�PDQDJHPHQW"�:KLFK�SUREOHPV�VKRXOG�D
SROLF\�IRFXV�RQ�ILUVW"

&ODVVLFDO�UHVRXUFH�HFRQRPLFV�WDNHV�VFDUFLW\���RQH�RI�WKH�SUREOHPV�FRQQHFWHG�ZLWK�UHVRXUFH
XVH���XS��+RZHYHU��VFDUFLW\�RI�VSHFLILF�UHVRXUFHV�FDQQRW�EH�HDVLO\�LGHQWLILHG��7KH�VWDWLF�UDQJH
�SURYHG�UHVHUYHV�RI�D�UHVRXUFH�GLYLGHG�E\�LWV�DQQXDO�FRQVXPSWLRQ�JLYHV�WKH�UHPDLQLQJ�UDQJH�
SURYLGHV�ZURQJ�UHVXOWV�GXH�WR�QHJOHFWLQJ�WHFKQRORJLFDO�SURJUHVV�DQG�GLVFRYHULHV�RI�QHZ�UDZ
PDWHULDO� GHSRVLWV�� ,Q� FRQWUDVW� WR� SHVVLPLVWLF� UHSRUWV� RI� DSSURDFKLQJ� GHSOHWLRQ� RI� UHVRXUFH
VWRFNV��WKH�SULFHV�RI�DOPRVW�DOO�HQYLURQPHQWDO�UHVRXUFHV�KDYH�EHHQ�GHFOLQLQJ�LQ�WKH�FRXUVH�RI
KLVWRU\��7KHUHIRUH��IURP�DQ�HPSLULF�SRLQW�RI�YLHZ�VFDUFLW\�FDQQRW�EH�REVHUYHG��2Q�WKH�RWKHU
KDQG�� HQYLURQPHQWDO� SUREOHPV� �SROOXWLRQ�� ZDVWH� JHQHUDWLRQ������ DUH� YLWDO� IRU� VRFLHW\�� 7KHVH
LVVXHV�FXUUHQWO\�EXLOG�XS�WKH�PRUH�VLJQLILFDQW�SDUW�RI�WKH�SUREOHPV�FRQFHUQHG�DQG�KDYH�WR�EH
DGGUHVVHG�ILUVW�E\�QHZ�SROLFLHV�RQ�UHVRXUFH�PDQDJHPHQW�

,Q�RUGHU�WR�VWUXFWXUH�UHVRXUFH�PDQDJHPHQW�VHYHUDO�OHYHOV�KDYH�WR�EH�GLVWLQJXLVKHG�

�� 7KH�RYHUDUFKLQJ�JRDO�LV�WR�PDNH�WKH�XVH�RI�QDWXUDO�FDSLWDO�VXVWDLQDEOH�

�� 2Q�WKH�PDFUR�OHYHO��PHDVXUHV�DUH�XVHG�WR�DVVHVV�WKH�KHDOWK�RI�WKH�QDWXUDO�FDSLWDO��7KH
PHWKRGV�FDQ�EH�GLYLGHG�HLWKHU�E\� WKH� WZR�PDLQ�RULHQWDWLRQV�RI� VXVWDLQDELOLW\��:HDN
VXVWDLQDELOLW\�� ZKLFK� PHDQV� WKDW� WKH� YDOXH� RI� DOO� FDSLWDO� LV� FRQVWDQW�� DQG� VWURQJ
VXVWDLQDELOLW\��ZKLFK�PHDQV�WKDW�WKH�QDWXUDO�FDSLWDO�LV�FRQVWDQW�DQG�FDQQRW�EH�VXEVWL�
WXWHG�E\�RWKHU�FDSLWDO��2Q�WKH�RWKHU�KDQG��WKH�PHWKRGV�FDQ�EH�EDVHG�RQ�WKH�DVVHVV�
PHQW�HLWKHU�RI�WKH�QDWXUDO�FDSLWDO��VWRFN�DVVHVVPHQW��RU�RI�WKH�QDWXUDO�LQWHUHVWV��IORZ
DVVHVVPHQW��

�� 5HVRXUFH�HFRQRPLFV�GHDOV�ZLWK�PRGHOV�DQG�PHFKDQLVPV�RI� WKH� HFRQRP\
V� UHVRXUFH
XVH��,W�KHOSV�WR�H[SODLQ�EHKDYLRU�RI�VRFLHW\�RU�HFRQRP\�DV�IDU�DV�UHVRXUFH�XVH�LV�FRQ�
FHUQHG�

�� 3URFHVV�DQG�SROLF\�VWUDWHJLHV�DV�ZHOO�DV�PDQDJHPHQW�PHDVXUHV�DUH�XVHG�IRU�LQWHUYHQ�
WLRQV�

7KH�FRQFHSW�RI�GHPDWHULDOL]DWLRQ�FDQ�EH�XVHG�DV�D�JHQHUDO�VWUDWHJ\�WR�GHFRXSOH�WKH�HQYLURQ�
PHQWDO�SUREOHPV�IURP�WKH�HFRQRPLF�JURZWK��0HWKRGV�GHYHORSHG�DUH�)DFWRU���DQG�)DFWRU���
DV�ZHOO�DV�(FR�(IILFLHQF\��3K\VLFDO�PHDVXUHV�FDQ�EH�VXEGLYLGHG�DFFRUGLQJ�WR�WKHUPRG\QDPLF
ODZV��)LUVWO\��LQ�WKH�ILHOG�RI�PDVV�IORZ�DQDO\VHV�WKH�FRQFHSWV�RI�0,36�	�UXFNVDFNV��0DVV�)ORZV
��/LIH�&\FOH�$VVHVVPHQW�$SSURDFK��(QYLURQPHQWDO�6SDFH�DQG�WKH�(FRORJLFDO�)RRWSULQW��&DUU\�
LQJ�&DSDFLW\��DUH�LGHQWLILHG��6HFRQGO\�� WKHUPRG\QDPLF�DQDO\VHV�FDQ�EH�EDVHG�RQ�WKH�PHDV�
XUHPHQW�RI�HQWURS\�DQG�H[HUJ\�

'HVSLWH�RI�WKH�IDFW�WKDW�WKHUH�LV�D�ORW�RI�FULWLFV�RQ�WKH�VWULFWO\�HFRQRPLF�DSSURDFK�LQ�UHVRXUFH
PDQDJHPHQW��HFRQRPLFV�FDQ�FRQWULEXWH�WR�DQ�HIIHFWLYH�FRQFHSW�E\�DGGUHVVLQJ�WKH�PRUH�XU�
JHQW�HQYLURQPHQWDO�SUREOHPV��3ULFHV�KDYH�WR�UHIOHFW�WKH�WRWDO�YDOXH�RI�D�JRRG�RU�VHUYLFH�LQ�
FOXGLQJ�HFRQRPLF��HFRORJLFDO�DQG�VRFLDO�FRVWV�ZKLFK�DULVH�LQ�WKH�OLIH�RI�D�JRRG�RU�VHUYLFH��7KH
H[WHUQDOLWLHV�KDYH�WR�EH�DVVHVVHG��IURP�FUDGOH�WR�JUDYH��DQG�YDOXHG��%\�LQWHJUDWLQJ�WKH�PHWK�
RGV� GHYHORSHG� LQ� UHVRXUFH�PDQDJHPHQW�� :HOIDUH� &RVW�%HQHILW� $QDO\VLV� FDQ� GHWHUPLQH� WKH
WRWDO�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�FHUWDLQ�SURMHFWV�SURYLGLQJ�DQ�REMHFWLYH�EDVLV�IRU�GHFL�
VLRQ�PDNLQJ�LQ�UHVRXUFH�PDQDJHPHQW�SROLFLHV�
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$W�WKH�(DUWK�6XPPLW�RQ�(QYLURQPHQW�DQG�'HYHORSPHQW�LQ�5LR�GH�-DQHLUR�LQ�������WKH�8QLWHG
1DWLRQV�DJUHHG�WKDW�WKH�FRQFHSW�RI�VXVWDLQDEOH�GHYHORSPHQW�LV�WKH�JOREDO�VWUDWHJ\�IRU�IXUWKHU
KXPDQ�GHYHORSPHQW��$�PDMRU�SDUW�RI�WKH�IROORZ�XS�SURJUDP���WKH�$JHQGD������GHDOV�ZLWK
UHVRXUFH�PDQDJHPHQW�� 7KH� LPSOHPHQWDWLRQ� RI� QHZ� FRQFHSWV� WR� VWRS� QRQ�VXVWDLQDEOH� SDW�
WHUQV� RI� SURGXFWLRQ� DQG� FRQVXPSWLRQ� LV� GHPDQGHG� RQ� ORFDO�� QDWLRQDO� DQG� VXSUD�QDWLRQDO
OHYHO��7KH�FRQFOXVLRQ�LV�WKDW�DQ�HIIHFWLYH�(8�UHVRXUFH�PDQDJHPHQW�SROLF\�EDVHG�RQ�D�FRKHUHQW
FRQFHSW�LV�GHILQLWHO\�QHHGHG�
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��������� &KDQJH�RI�UHVHUYHV �������������������������������������������������������������������������������������������������������������������� ��
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)LJXUHV

)LJXUH����� :RUOG�UHVHUYHV�DQG�SURGXFWLRQ�RI�UDZ�PDWHULDO��5HVHUYH�HVWLPDWHV�ZLOO�LQFUHDVH�LI�SURGXFWLRQ�OHYHOV�LQFUHDVH�
GXH�WR�LQFUHDVHG�PRWLYDWLRQ�IRU�H[SORUDWLRQ��7DNHQ�IURP�6RXUFH��(($������� ������������������������������������������������ ��
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7DEOHV

7DEOH��� &ODVVLILFDWLRQ�RI�UHVRXUFHV��$GRSWHG�IURP�:DFNHU��%ODQN�������� ������������������������������������������������������������������� ��
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'XULQJ� WKH� ODVW�GHFDGHV�SROOXWLRQ�RI�QDWXUDO� UHVRXUFHV�VXFK�DV�DLU��ZDWHU�DQG�VRLO�� DQG� LQ�
FUHDVLQJ�ZDVWH� JHQHUDWLRQ� LQ� WKH�PHPEHU� VWDWHV�PDGH� WKH� SROLF\�PDNHUV� LQ� WKH� (XURSHDQ
8QLRQ�DZDUH�RI�WKH�HVVHQWLDO�QHHG�WR�SURWHFW�HQYLURQPHQW��&RQVHTXHQWO\��WKH�LQVWLWXWLRQV�DQG
SROLF\�PDNHUV�KDYH�EHHQ�LQFUHDVLQJ�WKHLU�HIIRUWV�WR�UHGXFH�HQYLURQPHQWDO�SROOXWLRQ��6LQFH�WKH
��WLHV�DQG���WLHV��SROLF\�DQG�OHJLVODWLRQ�RQ�HQYLURQPHQWDO�LVVXHV�KDYH�VWHDGLO\�JURZQ�LQ�LP�
SRUWDQFH�� ,Q� WKH� ��WLHV�� WKH� OLPLWV� RI� WKHVH� SROLFLHV� EHFDPH� DSSDUHQW�� 7KH� DZDUHQHVV� KDV
ULVHQ� WKDW� SROLFLHV� VKRXOG� UDWKHU� IRFXV� RQ� DFWLRQ� DW� VRXUFH�� 5HVRXUFH� GHSOHWLRQ� DQG� RYHU�
EXUGHQ�RI�WKH�HQYLURQPHQW�DUH�DPRQJ�WKH� UHDVRQV�ZK\� WKH�PDLQ�DVSHFWV�RI�HQYLURQPHQWDO
SURWHFWLRQ� VZLWFKHG� IURP� ´HQG� RI� SLSH� WHFKQRORJLHVµ� WR� ´SURGXFHU� UHVSRQVLELOLW\µ� DQG� WR
´PLQLPL]DWLRQ�RI�UHVRXUFH�XVHµ�

&RQVHTXHQWO\��UHVRXUFH�PDQDJHPHQW�DQG�UHVRXUFH�HFRQRPLFV�KDYH�EHFRPH�D�PDMRU�LVVXH�LQ
HQYLURQPHQWDO�GLVFXVVLRQV��3ROLF\�PDNHUV� DUH� DZDUH�RI� WKH�QHHG� WR� LPSOHPHQW� DSSURSULDWH
VWUDWHJLHV�

$�ODQGPDUN�LQ�WKH�SROLF\�WR�UHGXFH�HQYLURQPHQWDO�SROOXWLRQ�ZDV�VHW�LQ�WKH�5LR�GHFODUDWLRQ�DQG
$JHQGD����DW�WKH�(DUWK�6XPPLW�������2QH�RI�WKH�UHVXOWV�RI�HIIRUWV�RI�WKH�(XURSHDQ�8QLRQ�WR
LPSOHPHQW�WKH�SULQFLSOHV�RI�WKH�5LR�'HFODUDWLRQ�LV�WKH�LQFOXVLRQ�RI�WKH�FRQFHSW�RI�VXVWDLQDEOH
GHYHORSPHQW�LQ�VHYHUDO�DUWLFOHV�RI�WKH�7UHDW\�RI�$PVWHUGDP��7KLV�PDGH�WKH�SULQFLSOHV�RI�VXV�
WDLQDEOH�GHYHORSPHQW�DQG�D�KLJK�OHYHO�RI�HQYLURQPHQWDO�SURWHFWLRQ�RQH�RI�WKH�WRS�SULRULWLHV�

6XVWDLQDEOH�GHYHORSPHQW��GHILQHG�DV�´GHYHORSPHQW�PHHWLQJ�WKH�QHHGV�RI�WKH�SUHVHQW�ZLWKRXW
FRPSURPLVLQJ� WKH� FDSDFLW\� RI� WKH� IXWXUH� JHQHUDWLRQV� WR� PHHW� WKHLU� RZQ� QHHGVµ� LQ� WKH
%UXQGWODQG�&RPPLVVLRQ� UHSRUW�������ZDV�DFFHSWHG�DV� WKH�JOREDO� FRQFHSW� IRU� DYRLGDQFH�RI
WKH�ULVLQJ�HQYLURQPHQWDO�WKUHDWV��7KLV�FKDOOHQJLQJ�FRQFHSW�LV�EDVHG�RQ�WKUHH�HTXLYDOHQW�FRO�
XPQV��(FRQRPLF��VRFLDO�DQG�HQYLURQPHQWDO�DVSHFWV��1RZDGD\V��HFRQRPLVWV�IURP�QHR�FODVVLF
WR�HFRORJLFDO�VFKRROV�GHILQH��VXVWDLQDEOH�GHYHORSPHQWµ�DW�OHDVW�DV�D�FRQVWDQW�FDSLWDO�VWRFN�LQ
WLPH�ZLWK�WZR�PDLQ�RULHQWDWLRQV��´:HDN�VXVWDLQDELOLW\µ�DQG�´6WURQJ�VXVWDLQDELOLW\µ�

5HVRXUFH�PDQDJHPHQW�KDV� D� ORQJ�KLVWRU\��9DULRXV� VFKRROV� FRYHU� D�EURDG� ILHOG�RI� GLIIHUHQW
DSSURDFKHV�DQG�KDYH�GHYHORSHG�VHYHUDO�²�HYHQ�FRQWUDGLFWLQJ���FRQFHSWV��,Q�RUGHU�WR�GHYHORS
D�FRQVLVWHQW�(8�SROLF\�RQ�UHVRXUFH�PDQDJHPHQW��WKHUH�LV�D�VWURQJ�QHHG�IRU�FRKHUHQW�FRQFHSWV
WR�XQGHUSLQ�IXWXUH�SROLFLHV�RQ�DSSURSULDWH�UHVRXUFH�PDQDJHPHQW�

7KLV�VWXG\�IRFXVHV��DOWKRXJK�QRW�H[FOXVLYHO\��RQ�QRQ�UHQHZDEOH�UHVRXUFHV��PLQHUDOV��RLO��JDV
DQG�FRDO��7KHLU�XVH�DV�UDZ�PDWHULDO�DQG�HQHUJ\�VRXUFHV�OHDGV�WR�GHSOHWLRQ�RI�WKH�(DUWK
V�UH�
VHUYHV�DQG�DUH�FKDUDFWHUL]HG�E\�WKH�IDFW�WKDW�WKH\�GR�QRW�UHQHZ�LQ�KXPDQ�UHOHYDQW�SHULRGV�
7KH�SXUSRVH�RI�WKH�SUHVHQW�SDSHU�LV�WR

• ,GHQWLI\� D� VHOHFWLYH� OLVW� RI�PDLQ� VFKRROV� RQ� UHVRXUFH�PDQDJHPHQW� LQFOXGLQJ� DOWHUQDWLYH
FRQFHSWV�

• ,GHQWLI\�SUREOHPV��JDSV��DQG�QHHGV� IRU�PRUH� FRKHUHQFH� LQ� DQDO\]LQJ�RI� UHVRXUFH�PDQ�
DJHPHQW�

• 3URYLGH� WKH� HVVHQWLDO� EDVLFV� IRU� IXUWKHU� SROLFLHV� RQ� WKH� LPSOHPHQWDWLRQ� RI� FRQVLVWHQW
FRQFHSWV�LQ�WKH�ILHOG�RI�UHVRXUFH�PDQDJHPHQW�

)RU� D� GHWDLOHG� UHVHDUFK� VWXG\�� LW� LV� LPSRUWDQW� WR� DFKLHYH� FRKHUHQFH� LQ� WKH�PRVW� LPSRUWDQW
TXHVWLRQV�

• :KDW�DUH�WKH�NH\�LVVXHV�LQ�WKH�ILHOG�RI�UHVRXUFH�PDQDJHPHQW"

• :KDW�VKRXOG�EH�WKH�UROH�RI�HTXLW\�ERWK��EHWZHHQ�JHQHUDWLRQV�DQG�EHWZHHQ�GHYHORSLQJ�DQG
GHYHORSHG�FRXQWULHV"
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• +RZ�FDQ�ZH�GHILQH�HQYLURQPHQW·V�FDUU\LQJ�FDSDFLW\�LQ�RUGHU�WR�FDOFXODWH�WKH�OLPLWV�RI�HQ�
YLURQPHQWDO�LPSDFWV�ZH�FDQ�WROHUDWH"

• +RZ�FDQ�H[LVWLQJ�VFKRROV�RI�WKRXJKW�EH�EURXJKW�WRJHWKHU�WR�IRUP�D�FRQVLVWHQW�DQG�VRXQG
SLFWXUH��ZKLFK�DOORZV�XV�WR�GHYHORS�FOHDU�DQG�ZHOO��GHILQHG�SROLFLHV"
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6XVWDLQDEOH�'HYHORSPHQW��7KHUH�KDYH�EHHQ�PDQ\�DWWHPSWV�WR�SURGXFH�IRUPDO�GHILQLWLRQV�RI
VXVWDLQDEOH�GHYHORSPHQW��7KH�PRVW�ZLGHO\�XVHG��SDUWLFXODU�LQWHUQDWLRQDOO\��LV�WKH�
%UXQGWODQG

GHILQLWLRQ��7KH�8QLWHG�1DWLRQV�:RUOG�&RPPLVVLRQ�RQ�(QYLURQPHQW�DQG�'HYHORSPHQW�GHILQHG
WKH� H[SUHVVLRQ� VXVWDLQDEOH� GHYHORSPHQW� LQ� LWV� UHSRUW� ´2XU� FRPPRQ� IXWXUHµ� LQ� ������ 6XV�
WDLQDEOH�GHYHORSPHQW�PHHWV� WKH�QHHGV� RI� WKH� SUHVHQW�ZLWKRXW� FRPSURPLVLQJ� WKH� DELOLW\� RI
IXWXUH�JHQHUDWLRQV�WR�PHHW�WKHLU�RZQ�QHHGV��7KH�FKDOOHQJLQJ�FRQFHSW�RI�WKH�%UXQGWODQG�5H�
SRUW� LV�EDVHG�RQ� WKUHH�HTXLYDOHQW� FROXPQV��(FRQRPLF�� VRFLDO� DQG�HQYLURQPHQWDO� DVSHFWV�� ,W
FRQWDLQV�ZLWKLQ�LW�WZR�PDLQ�LGHDV�

• 7KH�LGHD�RI�QHHGV�� LQ�SDUWLFXODU�WKH�HVVHQWLDO�QHHGV�RI�WKH�ZRUOG·V�SRRU��WR�ZKLFK�RYHU�
ULGLQJ�SULRULW\�VKRXOG�EH�JLYHQ��DQG

• 7KH�LGHD�RI�OLPLWDWLRQV�LPSRVHG�E\�WKH�VWDWH�RI�WHFKQRORJ\�DQG�VRFLDO�RUJDQL]DWLRQ�RQ�WKH
HQYLURQPHQW·V�OLDELOLW\�WR�PHHW�SUHVHQW�DQG�IXWXUH�QHHGV�

´6XVWDLQDEOH�GHYHORSPHQWµ�KDV�PDLQO\�EHHQ�XVHG�EHIRUH�LQ�TXHVWLRQV�RI�IRUHVWU\�VD\LQJ�WKDW
IRU�D�ORQJ�WHUP�GHYHORSPHQW�RI�IRUHVWV�WUHHV�PD\�RQO\�EHHQ�FXW�LQ�WKH�H[WHQW�RI�WKHLU�UHJHQ�
HUDWLRQ�UDWH��1RZDGD\V��HFRQRPLVWV�IURP�QHR�FODVVLF�WR�HFRORJLFDO�VFKRROV�GHILQH��VXVWDLQ�
DEOH� GHYHORSPHQWµ� DW� OHDVW� DV� WKH� FRQVWDQW� RI� WKH� FDSLWDO� VWRFN� RYHU� WKH� SHULRG� �YDQ� GHQ
%HUJK��+RINHV���������7ZR�PDLQ�RULHQWDWLRQV�KDYH�EHHQ�GHYHORSHG�

• ´:HDN� VXVWDLQDELOLW\µ�� 1DWXUDO� FDSLWDO� LV� DVVHVVHG� WRJHWKHU� ZLWK�PDQ�PDGH� FDSLWDO�� 7KH
WRWDO�YDOXH�RI�WKH�FDSLWDO�KDV�WR�EH�FRQVWDQW��7KHUHIRUH��VXEVWLWXWLRQ�RI�WKH�QDWXUDO�FDSLWDO
LV�SRVVLEOH��7KH�RQO\�H[FHSWLRQ�LV�WKDW�WKH�DQWKURSRJHQLF�EXUGHQ�PD\�QRW�H[FHHG�D�FHU�
WDLQ� H[WHQW� �¶FHLOLQJ·�� GHSHQGHQW� RQ� WKH� UHJHQHUDWLRQ� UDWH�� 0RUHRYHU�� D� FULWLFDO� OHYHO� RI
QDWXUDO�FDSLWDO�FRPSRQHQWV�KDV�WR�EH�HQVXUHG�WR�PDLQWDLQ�WKH�V\VWHP�DFFRUGLQJ�WR�WKHU�
PRG\QDPLF�SULQFLSOHV�

• ´6WURQJ� VXVWDLQDELOLW\µ�� 6XEVWLWXWLRQ� RI� FDSLWDO� LV� DOORZHG� RQO\� DPRQJ� WKH� VDPH� W\SH� RI
FDSLWDO��QDWXUDO�ZLWK�QDWXUDO�DVVHWV���7KH�WRWDO�YDOXH�RI�WKH�QDWXUDO�FDSLWDO�KDV�WR�EH�FRQ�
VWDQW��6XEVWLWXWLRQ�RI�QDWXUDO�FDSLWDO�ZLWK�RWKHU�FDSLWDO�LV�QRW�SRVVLEOH�

)RU�ERWK�V\VWHPV�DQG�LQ�SDUWLFXODU�IRU�WKH�FRQFHSW�RI�´VWURQJ�VXVWDLQDELOLW\µ�UHOLDEOH�LQGLFD�
WRUV�DUH�QHFHVVDU\�IRU�WKH�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�DVVHVVPHQW�RI�QDWXUDO�UHVRXUFHV�

5HVRXUFHV��5HJDUGLQJ�RQH�RI�WKH�GHILQLWLRQV�RI�UHVRXUFHV�XVHG�E\�WKH�2(&'�²�´LW�LV�DQ\WKLQJ
GLUHFWO\�XVHG�E\�KXPDQ�EHLQJVµ�²� LW� LV�FOHDU�WKDW�UHVRXUFHV�FRYHU�D�EURDG�ILHOG��)RU�D�EHWWHU
GHILQLWLRQ�RI�WKH�WHUP��WKDW�LV�REMHFWLYH�RI�WKH�VWXG\��WKHVH�W\SHV�RI�¶QDWXUDO�UHVRXUFHV·�FDQ�EH
GLVWLQJXLVKHG�

�� (QYLURQPHQWDO�UHVRXUFHV��LQ�JHQHUDO�´ELRORJLFDOµ�UHSURGXFLQJ�UHVRXUFHV�

�� 0DWHULDO�UHVRXUFHV��LQ�JHQHUDO�QRQ�OLYLQJ�HOHPHQWDO�UHVRXUFHV�

�� (QHUJ\�UHVRXUFHV

7KHUHIRUH��UHVRXUFHV�LQ�WKH�REMHFWLYH�VWXG\�GR�QRW�LQFOXGH�KXPDQ�UHVRXUFHV��LPPDWHULDO�DV�
VHWV� VXFK� DV� NQRZOHGJH� DQG� LQWHOOLJHQFH�� RU� UHVRXUFHV� GLUHFWO\� FRQQHFWHG� ZLWK� ODERU� DQG
FDSLWDO�SURGXFWLYLW\��,Q�DGGLWLRQ��WKH�VWXG\�GRHV�QRW�DGGUHVV�QRQ�H[KDXVWLEOH�UHVRXUFHV�OLNH
HQHUJ\� IURP� WKH� VXQ� RU� IURP� WKH� WLGHV�� ZKLFK� DUH� QRQ�ELRORJLFDO�� EXW� QRQ�GHFUHDVLQJ� UH�
VRXUFHV��7KHVH�UHVRXUFHV�DUH�SDUW�RI�WKH�GLVFXVVLRQ�DERXW�VXVWDLQDELOLW\��EXW�GR�QRW�FRQWULE�
XWH�WR�WKH�VFRSH�DV�RXWOLQHG�LQ�FKDSWHU���

$QRWKHU�ZD\�WR�GHILQH�UHVRXUFHV�LV�WR�GLVWLQJXLVK�WKHP�DFFRUGLQJ�WR�WKHLU�UHJHQHUDWLRQ�UDWH�
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• 5HQHZDEOH�UHVRXUFHV��IRRG��ZDWHU��IRUHVWV��DQG�ZLOGOLIH��)RU�UHVRXUFH�XVH�WR�EH�VXVWDLQ�
DEOH��WKH�FRQVXPSWLRQ�UDWH�VKRXOG�EH�PDLQWDLQHG�ZLWKLQ�WKH�FDSDFLW\�RI�WKH�QDWXUDO�V\V�
WHPV�WR�UHJHQHUDWH��RU�UHQHZ��LQ�D�KXPDQ�UHOHYDQW�SHULRG�

• 6HPLUHQHZDEOH� UHVRXUFHV��7\SHV�RI� UHVRXUFHV� WKDW�DUH� LQ�DQ� LQWHUPHGLDWH� VWDJH�RI� WKHLU
SRVVLELOLW\�WR�UHQHZ�RU�WR�GHSOHWH�

• 1RQ�UHQHZDEOH�UHVRXUFHV��PLQHUDOV��RLO��JDV�DQG�FRDO��7KHLU�XVH�DV�PDWHULDO�DQG�HQHUJ\
VRXUFHV�OHDGV�WR�GHSOHWLRQ�RI�WKH�(DUWK
V�UHVHUYHV�DQG�DUH�FKDUDFWHUL]HG�WKDW�WKH\�GR�QRW
UHQHZ�LQ�KXPDQ�UHOHYDQW�SHULRGV�

7DEOH��� &ODVVLILFDWLRQ�RI�UHVRXUFHV��$GRSWHG�IURP�:DFNHU��%ODQN��������

7LPH�IRU
UHJHQHUDWLRQ

(QYLURQPHQWDO
UHVRXUFHV

(QHUJ\
UHVRXUFHV

0DWHULDO
UHVRXUFHV

5HQHZDEOH
����\HDU�

FRQWUROODEOH�E\�KX�

PDQV

$JULFXOWXUDO�SURGXFWV�

�QRQ�SHUPDQHQW��SRO�

OXWLRQ�RI�ZDWHU�DQG�DLU

6RODU�HQHUJ\��ZDWHU�

HWKDQRO
6DOW

6HPLUHQHZDEOH ��²�����\HDUV��QR

KXPDQ�LQIOXHQFH

)LVK��IRUHVWV��JURXQG

ZDWHU���SHUPDQHQW�

SROOXWLRQ�RI�ZDWHU�DQG

DLU

*HRWKHUPDO�HQHUJ\�

ZDWHU��ILUHZRRG

1RQ�UHQHZDEOH 1R�HFRQRPLF

UHOHYDQFH

2]RQH��HQGDQJHUHG

IDXQD�DQG�IORUD

2LO��JDV��FRDO��XUD�

QLXP
0LQHUDOV��VRLO

(QHUJ\�UHVRXUFHV�DUH�DYDLODEOH�HLWKHU�DV�¶VWUHDP�XQLWV·�RU�DV�¶VWRFN�XQLWV·��7KH�VXQ�SXWV�HQ�
HUJ\�LQ�WKH�QRW�SHUIHFWO\�FORVHG�V\VWHP�¶HDUWK·�DQG�SURYLGHV�WKHUHIRU�¶VWUHDP�XQLWV·��7KH�HQ�
HUJ\�IURP�WKH�VXQ�FDQ�EH�XVHG�HLWKHU�DV�ELRPDVV�RU�DV�SKRWRYROWDLF�HQHUJ\��¶6WRFN�XQLWV·�DUH
FRDO��RLO��RU�JDV� WKDW�DUH�GHULYHG� IURP�DJJORPHUDWLRQ�DQG� WUDQVLWLRQ�RI�ELRPDVV��7KHVH� UH�
VRXUFHV�SOD\�DQ�LPSRUWDQW�UROH�DPRQJ�QRQ�UHQHZDEOH�UHVRXUFHV�EHFDXVH�RI�WKHLU�VWRFN�GHJ�
UDGDWLRQ�GXH�WR�WKHLU�XVH��DQG�WUDQVLWLRQ�WR�PRQHWDU\�RU�PDQ�PDGH�FDSLWDO��

&RQWUDULO\�� QRQ�UHQHZDEOH� UHVRXUFHV� OLNH� PLQHUDOV� DUH� SRWHQWLDOO\� UHF\FODEOH�� 1HYHUWKHOHVV�
WKH�SURFHVV�RI� UHF\FOLQJ�QHHGV�DJDLQ� LQSXW� IDFWRUV��0RUHRYHU�� WKH�RSWLPDO�DOORFDWLRQ�RI� UH�
VRXUFHV� LQFOXGHV� WKH� GHFLVLRQ� ZKHQ� SULPDU\� UHVRXUFHV� RU� VHFRQGDU\� UHVRXUFHV� VKRXOG� EH
XVHG��5HF\FODEOH�UHVRXUFHV�DUH�PHWDOOLF�UHVRXUFHV�DQG�HQYLURQPHQWDO�UHVRXUFHV��)RU�H[DPSOH�
ZDWHU�LV�DQ�´HOHPHQWDOµ�UHVRXUFH��LQ�IRUP�RI�JURXQG�ZDWHU���EXW�GLVWLQJXLVKHG�E\�VRXUFH�LW�FDQ
EH�UHQHZDEOH��LQ�IRUP�RI�VXUIDFH�ZDWHU��

2ZQHUVKLS�UHJLPHV��5HVRXUFHV�FDQ�EH�GLVWLQJXLVKHG�E\�WKHLU�RZQHUVKLS�UHJLPHV��7KHVH�UH�
JLPHV�DUH�RIWHQ�FKRVHQ�GXH�WR�FKDUDFWHULVWLFV�VXFK�DV�ORFDWLRQ��PRELOLW\��RU�VHSDUDELOLW\�RI�WKH
UHVRXUFH�

• 2SHQ� DFFHVV� RZQHUVKLS� UHJLPHV�� 1RERG\� LV� H[FOXGHG� IURP� UHVRXUFH� H[SORLWDWLRQ� �H�J�
KLJK�VHDV�ILVKHULHV��

• 3ULYDWH�RZQHUVKLS�UHJLPHV��7KH�ULJKW�IRU�H[SORLWDWLRQ�LV�ZHOO�GHILQHG��H�J��IRUHVWV��

• &RPPRQ� SURSHUW\� RZQHUVKLS� UHJLPHV�� $Q� LQWHUPHGLDWH� VWDJH� LQFOXGLQJ� WKH� W\SHV� UH�
VWULFWHG�DFFHVV� �E\�PHDQV�RI�FRQYHQWLRQ��QRUPV�� UXOHV��DQG�SXEOLF�RZQHUVKLS� �WKH�VDPH
UHVRXUFH�FDQ�EH�VXEMHFW�WR�GLIIHUHQW�RZQHUVKLS�UHJLPHV��

3XEOLF�JRRGV�DUH�GHILQHG�E\�QRQ�H[FOXGDELOLW\��¶QRQ�H[FOXVLRQ�SULQFLSOH·��SXEOLF�VKDUH�RI�WKH
EHQHILWV� RI� WKH� UHVRXUFHV�RU� FRVWV� RI� LWV� GHJUDGDWLRQ�� DQG� QRQ�VXEWUDFWDELOLW\� �¶QRQ�ULYDOU\
SULQFLSOH·��FRQVXPSWLRQ�E\�D�VLQJOH�LQGLYLGXDO�GRHV�QRW�LQIOXHQFH�WKH�DYDLODELOLW\�IRU�RWKHUV��
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)RU�SXEOLF�JRRGV��DW�OHDVW�RQH�RI�WKH�SULQFLSOHV�KDV�WR�EH�IXOILOOHG��3ULYDWH�JRRGV�FDQ�EH�GL�
YLGHG�XS�DQG�SURYLGHG�VHSDUDWHO\�WR�GLIIHUHQW�LQGLYLGXDOV�ZLWK�QR�H[WHUQDO�EHQHILWV�RU�FRVWV�WR
RWKHUV�

&RQVXPSWLYH� XVH� LV� JHQHUDOO\� HDV\� WR� YDOXH�� EHFDXVH� LW� LQYROYHV� REVHUYDEOH� TXDQWLWLHV� RI
SURGXFWV�ZKLFK�SULFHV�DUH�ZHOO�NQRZQ��1RQ�FRQVXPSWLYH�XVH�LV�RIWHQ�PRUH�GLIILFXOW�WR�YDOXH
VLQFH�ERWK��TXDQWLWLHV�DQG�SULFHV�PD\�QRW�EH�REVHUYHG�� ,Q� IDFW��RSHQ�DFFHVV�RZQHUVKLS� UH�
JLPHV� FDXVH� WKH�PLVVLQJ� RI� UHDOLVWLF� SULFHV� IRU� JRRGV� OLNH� DLU� DQG� DUH� UHVSRQVLEOH� IRU� WKH
RYHU�H[SORLWDWLRQ�RI�QDWXUDO�UHVRXUFHV�� ,I�RQH�RI� WKH�WZR�SULQFLSOHV�IRU�SXEOLF�JRRGV� LV� IXO�
ILOOHG��WKH�SULFH�IRU�H[SORLWDWLRQ�RU�WKH�GHWHULRUDWLRQ�LV�DW�OHDVW�SDUWLDOO\�SXEOLF�VKDUHG�DQG�LV
QRW�IXOO\�LQWHJUDWHG�LQ�WKH�PDUNHW�SULFH�RI�WKH�QDWXUDO�DVVHW�

(QYLURQPHQWDO�LPSDFWV��%HVLGH�RI�WKH�SRVVLEOH�WKUHDW�RI�UHVRXUFH�GHSOHWLRQ��WKH�XQFRQWUROOHG
XVH�RI�UHVRXUFHV�FDXVHV�PDMRU�HQYLURQPHQWDO�LPSDFWV�GXH�WR�HPLVVLRQV�DQG�SROOXWLRQ��&RQ�
WUDULO\�WR�WKH�PDUNHW�IDLOXUHV�RI�SXEOLF�JRRGV��HQYLURQPHQWDO�LPSDFWV�KDYH�EHHQ�LQWHJUDWHG�LQ
WUDGLWLRQDO�HQYLURQPHQWDO�SROLF\��WD[HV��IHHV��LQ�RUGHU�WR�SUHYHQW�SXEOLF�JRRGV�OLNH�DLU�RU�ZD�
WHU�IURP�EHLQJ�SROOXWHG��+RZHYHU��RQO\�GLUHFW�HPLVVLRQV�KDYH�EHHQ�LQFOXGHG�LQ�WKHVH�PHDV�
XUHPHQWV�ZKLOH� ´KLGGHQµ� LPSDFWV� DUH� VWLOO� QHJOHFWHG��8VXDOO\�� WKHVH�EXUGHQV� WXUQ�XS�DW� WKH
HDUO\�VWDJHV�RI�UHVRXUFH�XVH�DQG�HYHQ�EHIRUH�WKH�PDQXIDFWXULQJ�VWDUWV��$V�PHQWLRQHG�DERYH�
WKHLU�LPSDFWV�DUH�RIWHQ�QRW�UHIOHFWHG�LQ�WKH�PDUNHW�SULFHV�

(QYLURQPHQWDO�EXUGHQ��(QYLURQPHQWDO�SUREOHPV� WKDW�DSSHDUHG� LQ� WKH� ODVW�FHQWXULHV�DUH� WKH
UHVXOW�RI�GLVFUHSDQF\�EHWZHHQ�GHPDQG�DQG�VXSSO\��$V�ORQJ�DV�WKH�FDSDFLW\�RI�QDWXUH�WR�SUR�
YLGH�DQG�WR�DEVRUE�PDWHULDO�ZDV�LQILQLWH�LQ�UHODWLRQ�WR�PDWHULDO�KDQGOHG��H�J��ZDVWH���WKHUH�ZDV
QR�QHHG� IRU� VSHFLILF� VXSSO\� RI� HQYLURQPHQWDO� VHUYLFHV��+RZHYHU�� GXH� WR� WKH� HFRQRPLF� DQG
UHVRXUFH�FRQVXPSWLRQ�JURZWK��WKH�HQYLURQPHQWDO�VXSSO\�ÃVWRFNµ�LV�LQ�GDQJHU�WR�UXQ�RXW��$V�D
UHVXOW��QDWXUH�ORRVHV�LWV�FDSDFLW\�WR�DVVLPLODWH�DQG�DEVRUE�HPLVVLRQV�DQG�ZDVWH�FDXVLQJ�HQ�
YLURQPHQWDO�SROOXWLRQ�

5HVRXUFH�PDQDJHPHQW�� (IILFLHQW� UHVRXUFH�PDQDJHPHQW�KDV� WR� LQWHJUDWH�ERWK�� HIILFLHQW� UH�
VRXUFH�XVH�DQG�WKH�SUHYHQWLRQ�RI�HQYLURQPHQWDO�LPSDFWV��:LWK�HFRQRPLF�PHWKRGV�RI�UHVRXUFH
PDQDJHPHQW��GHFLVLRQ�PDNHUV�VKRXOG�EH�DEOH�WR�UHFRJQL]H�DQG�WR�DGGUHVV�LPSRUWDQW�VFDUFH
UHVRXUFHV� DV� ZHOO� DV� WR� FRUUHFW� SRWHQWLDO� PDUNHW� IDLOXUHV�� 5HOLDEOH� LQGLFDWRUV� VKRXOG� KHOS
LGHQWLI\LQJ�WKH�RSWLPDO�XVH�UDWH�DQG�SRWHQWLDO�RYHU�H[SORLWDWLRQ��7KH�DLP� LV� WR�TXDQWLI\� WKH
HIILFLHQF\� RI� HFRQRPLF� RSHUDWLRQV�� ZKLFK� LQYROYHV� LQWHU� DOLD� TXHVWLRQV� OLNH� ZKR� XVHV� KRZ
PXFK�PDWHULDO�DQG�HQHUJ\��DQG�KRZ�LW�LV�GLVWULEXWHG�

(FRQRPLFV�RI�UHVRXUFH�PDQDJHPHQW��%HFDXVH�PDQDJHPHQW�RI�UHVRXUFHV�DQG�LQ�SDUWLFXODU�RI
QRQ�UHQHZDEOH� UHVRXUFHV� LV� VWULFWO\� FRQQHFWHG� ZLWK� HFRQRPLF� LQWHUHVWV� DQG� GHYHORSPHQW�
OLDEOH�LQVWUXPHQWV�WR�DFKLHYH�HIILFLHQW�PDQDJHPHQW�KDYH�WR�EH�EDVHG�RQ�HFRQRPLF�SULQFLSOHV�
(FRQRPLFV� RI� UHVRXUFH� PDQDJHPHQW� LQWHJUDWHV� PDUNHW� SULQFLSOHV� �VFDUFLW\�� LQWR� HQYLURQ�
PHQWDO�PDQDJHPHQW�LVVXHV�
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7KH�LQYHVWLJDWLRQ�RI�UHVRXUFH�XVH�DQG�UHVRXUFH�HIILFLHQF\�KDV�WR�WDNH�LQWR�DFFRXQW�WKH�PDLQ
UHVRXUFHV�DFFRUGLQJ�WR�WKHLU�H[SORLWDWLRQ�UDWH�DQG�XVH�UDWH��:LWK�WKH�XVH�RI�H[KDXVWLEOH�UH�
VRXUFHV�WKH�TXHVWLRQ�LV�XQDYRLGDEO\�FRQQHFWHG�KRZ�ORQJ�UHVRXUFHV�ZLOO�EH�DYDLODEOH�IRU�WKH
SURGXFWLRQ�SURFHVVHV�

5HVRXUFHV�DQG�UHVHUYHV��7KH�DYDLODELOLW\�RI�UDZ�PDWHULDO�LV�RIWHQ�DVVHVVHG�EDVHG�RQ�WKH�UH�
VHUYHV�SURGXFWLRQ� UDWLR�� ZKLFK� GHVFULEHV� WKH� UDQJH� RI� UHVHUYHV� DW� D� FRQVWDQW� UDWH� RI� FRQ�
VXPSWLRQ��VWDWLF�UDQJH���7KH�&OXE�RI�5RPH�SUHGLFWHG�LQ������WKDW�VRPH�H[KDXVWLEOH�QDWXUDO
UHVRXUFHV�ZLOO�EH�GHSOHWHG�LQ�WKH�HLJKWLHV��JROG��PHUFXU\��DQG�LQ�WKH�QLQHWLHV��]LQF��OHDG���2E�
YLRXVO\��WKH�UHSRUW�ZDV�ZURQJ�DQG�WKH�SRLQW�RI�GHSOHWLRQ�FKDQJHG�GXH�WR�VHYHUDO�UHDVRQV�

)LJXUH����� :RUOG�UHVHUYHV�DQG�SURGXFWLRQ�RI�UDZ�PDWHULDO��5HVHUYH�HVWLPDWHV�ZLOO�LQ�
FUHDVH�LI�SURGXFWLRQ�OHYHOV�LQFUHDVH��GXH�WR�LQFUHDVHG�PRWLYDWLRQ�IRU�H[SOR�
UDWLRQ��7DNHQ�IURP�6RXUFH��(($�������

2QH�UHDVRQ�LV�WKH�GHILQLWLRQ�RI�UHVRXUFHV�DQG�UHVHUYHV��5HVRXUFHV�DUH�DOO�PDWHULDO�VWRFNV�RQ
HDUWK��5HVHUYHV�DUH�GLVFRYHUHG�UHVRXUFHV�WKDW�FDQ�EH�H[SORLWHG��ERWK��WHFKQLFDOO\�SRVVLEOH�DQG
HFRQRPLFDOO\� XVHIXO���0RUHRYHU�� WKH�0F.HOYH\� GLDJUDP� VKRZV� WKH� FRQQHFWLRQ� EHWZHHQ� H[�
SORLWDEOH�UHVHUYHV��LGHQWLILHG��EXW�RQO\�SDUWO\�H[SORLWDEOH�GHSRVLWV�DQG�K\SRWKHWLFDO�RU�VSHFX�
ODWLYH�UHVRXUFHV��7KH�RQO\�FRQVHTXHQFH�WKDW�FDQ�EH�GUDZQ�LV�WKDW�WKH�IHDVLEOH�DPRXQW�RI�UH�
VRXUFHV�LV�QRW�IL[HG��([SORLWDWLRQ�RI�IXWXUH�UHVHUYHV�EDVLFDOO\�GHSHQGV�RQ�WKH�PDUNHW�SULFH��,W
KDV�WR�FRYHU�WKH�FRVWV�IRU�GLVFRYHU\�DQG�H[SORLWDWLRQ��ZKLFK�PD\�EH�KLJKHU�GXH�WR�LQFUHDVHG
HQHUJ\� FRQVXPSWLRQ�� KLJKHU� H[SORUDWLRQ� FRVW������� 6FDUFLW\� GHILQLWLRQV� DUH� WKHUHIRUH� GLIILFXOW
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GXH�WR�WKH�GHSHQGHQFH�RQ�WKH�PDUNHW�SULFH��7KHUHIRUH��WKH�VWDWLVWLFDO�UDQJH��SURYHG�UHVHUYHV
GLYLGHG�E\�WKH�FXUUHQW�FRQVXPSWLRQ�UDWH��FRYHUV�RQO\�LGHQWLILHG�DQG�HFRQRPLFDOO\�H[SORLWDEOH
GHSRVLWV�DQG�LV�QRW�DQ�DSSURSULDWH�LQGLFDWRU�IRU�WKH�WRWDO�DYDLODELOLW\�

([KDXVWLELOLW\� DQG� LQWHUJHQHUDWLRQDO� HTXLW\��1DWXUDO� UHVRXUFHV� ZLOO� EH� XVXDOO\� QRW� GLUHFWO\
FRQVXPHG��EXW�XVHG�DV�LQSXW�IDFWRUV�WRJHWKHU�ZLWK�ODERU�DQG�FDSLWDO�IRU�SURGXFWLRQ�RI�PDQ
PDGH�FDSLWDO��7KHUHIRUH��LW�LV�LPSRUWDQW�KRZ�WKH�XVH�RI�UHVRXUFHV�LV�HIILFLHQWO\�GLVWULEXWHG�LQ
WLPH��7KH�RSWLPDO�DOORFDWLRQ�RI�SURGXFWLRQ�IDFWRUV�ZLWK�UHVSHFW�WR�WKH�ULJKWV�RI�IXWXUH�JHQ�
HUDWLRQV�RQ� WKH�EHQHILWV�RI� UHVRXUFHV�DQG�FDSLWDO� LV�D�PDLQ�TXHVWLRQ�� ,Q�DGGLWLRQ�� LW� KDV� WR
WDNH�LQWR�DFFRXQW�WKH�RSWLPDO�LQSXW�RI�UHF\FODEOH�DQG�QRQ�UHF\FODEOH�UHVRXUFHV�

$YDLODELOLW\��'HSOHWLRQ�FRQVLGHUDWLRQV�ZRXOG�EH�OLWWOH�OLNHO\�WR�DIIHFW�JHRFKHPLFDOO\�DEXQGDQW
PHWDOV�� VXFK� DV� LURQ� DQG� DOXPLQXP�� 0RVW� RWKHU� PHWDOV� DUH� JHRFKHPLFDOO\� VFDUFH�� ZKLFK
PHDQV�WKDW�WKHUH�DUH�TXLWH�FOHDU�OLPLWV�WR�WKH�SUHVHQW�DFFXPXODWLRQV�RI�RUH�LQ�WKH�(DUWK·V�XS�
SHU� FUXVW�� )RU� WKHVH�PHWDOV�� D� FDVH� FRXOG� FHUWDLQO\� EH�PDGH� WKDW� H[WUDFWLRQ� VKRXOG� EH� UH�
VWULFWHG�RQ�WKH�JURXQGV�RI�VFDUFLW\��0DQ\�QRQ�PHWDO�PLQHUDOV�RFFXU�RQO\�LQ�VXUILFLDO�GHSRVLWV�
ZKLFK�ZRXOG�DOVR�EH� H[KDXVWHG� LQ� FHQWXULHV� DW� FXUUHQW� UDWHV�RI� H[WUDFWLRQ��:KHUH� WKH\� DUH
EHLQJ�UHJHQHUDWHG�XQGHU�SUHVHQW�JHRSK\VLFDO�FRQGLWLRQV��WKH�VXVWDLQDEOH�XVH�UDWH�PD\�HTXDO
LQ�VRPH�FDVHV�WKH�UDWH�RI�UHJHQHUDWLRQ��:KHUH�WKH\�DUH�QRW��D�VLPLODU�SUREOHP�DULVHV��DV�LQ�WKH
FDVH�RI�VFDUFH�PHWDOV�ZLWK�WKH�DGGHG�FRPSOLFDWLRQ�WKDW�PRVW�QRQ�PHWDO�PLQHUDOV�DUH�GLIILFXOW
RU�LPSRVVLEOH�WR�UHF\FOH�

)LJXUH�����LGHQWLILHV�WKH�DYDLODELOLW\�RI�QRQ�UHQHZDEOH�UHVRXUFHV�EDVHG�RQ�H[SORLWHG�GHSRVLWV
DQG�UHPDLQLQJ�UHVHUYHV��,W�LV�FOHDU�WKDW�VFDUFLW\�FDQQRW�EH�V\VWHPDWLFDOO\�GHWHFWHG�RU�LGHQWL�
ILHG�RQ�EDVLF�JHRORJLF�DVVXPSWLRQV��5HVRXUFH�XVH�DQG�UHVRXUFH�DYDLODELOLW\�DUH�WRR�FRPSOH[
WR�XQGHUSLQ�D�VLPSOH�VWUDLJKWIRUZDUG�VWUDWHJ\��7KHUHIRUH��WHFKQRORJLFDO��HFRQRPLF�DQG�HFR�
ORJLFDO�FRQVLGHUDWLRQV�DUH�LPSRUWDQW�IDFWRUV�IRU�IXUWKHU�LQTXLULHV�
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5HVRXUFH�PDQDJHPHQW� KDV� EHHQ� D�PDMRU� LVVXH� IRU� VFLHQWLVWV� DQG� SROLWLFLDQV� VLQFH� 7KRPDV
0DOWKXV� SXEOLVKHG� KLV� HSRFK� PDNLQJ� HVVD\� RQ� WKH� SULQFLSOHV� RI� SRSXODWLRQ� LQ� ����� �7D�
KYRQHQ��������7KH�HFRQRP\�DQG�ORQJ�WHUP�ZHDOWK�DUH� ODUJHO\�EDVHG�RQ�WKH�H[SORLWDWLRQ�RI
QRQ�UHQHZDEOH�DQG�UHQHZDEOH� UHVRXUFHV�DOWKRXJK�RWKHU� IDFWRUV�VXFK�DV�KXPDQ�NQRZOHGJH
DQG� ODERU�DUH� WR�D� FHUWDLQ�H[WHQW� FRPSOHPHQWDU\�� /RQJ�EHIRUH� WKH�JUHHQ�PRYHPHQW�RI� WKH
��WLHV��WKH�GHEDWH�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�QDWXUDO�UHVRXUFH�GHSOHWLRQ�DQG�ORQJ�UXQ�HFR�
QRPLF�JURZWK� DSSHDUHG�� )RUPHUO\�� WKH� HFRQRP\� FRQVLGHUHG� HQYLURQPHQWDO� VHUYLFHV� DV� IUHH
JRRGV�ZLWKRXW�SK\VLFDO�ERXQGDULHV��7KHQ��VRPH�SXEOLFDWLRQV��DERYH�DOO��5HSRUW�WR�WKH�&OXE�RI
5RPH��/LPLWV�WR�JURZWK��������SUHGLFWHG�WKDW�UDZ�PDWHULDO�ZLOO�UXQ�RXW�YHU\�VRRQ��6LQFH�WKH
SXEOLFDWLRQ�RI�WKLV�UHSRUW��WZR�PDLQ�RULHQWDWLRQV�KDYH�EHHQ�GHYHORSHG��2Q�WKH�RQH�KDQG��WKH
´FRUQXFRSLDQ�WKHRU\µ�HPSKDVL]HG�WKH�FUHDWLYH�SRZHU�RI�WHFKQRORJ\�DQG�IUHH�PDUNHW�WR�ILQG
VXEVWLWXWHV�IRU�VFDUFH�UHVRXUFHV��2Q�WKH�RWKHU�KDQG��WKH�´QHR�0DOWKXVLDQ�VFKRROµ�SDLG�DWWHQ�
WLRQ�WR�WKH�VFDUFLW\�RI�FULWLFDO�HQYLURQPHQWDO�UHVRXUFHV�DQG�WKH�QHHG�WR�OLPLW�HFRQRPLF�JURZWK
DQG�SRSXODWLRQ�

*OREDO�,VVXH��7KH�8QLWHG�1DWLRQV�LQ�WKH�5LR�&RQIHUHQFH�RI������FRXOG�DFKLHYH�FRKHUHQFH�LQ
SROLF\�WRZDUGV�VXVWDLQDEOH�GHYHORSPHQW��7KH�VR�FDOOHG�5LR�'HFODUDWLRQ�RQ�(QYLURQPHQW�DQG
'HYHORSPHQW�VD\V�LQ�3ULQFLSOH����´,Q�RUGHU�WR�DFKLHYH�VXVWDLQDEOH�GHYHORSPHQW��HQYLURQPHQWDO
SURWHFWLRQ�VKDOO�FRQVWLWXWH�DQ�LQWHJUDO�SDUW�RI�WKH�GHYHORSPHQW�SURFHVV�DQG�FDQQRW�EH�FRQ�
VLGHUHG�LQ�LVRODWLRQ�IURP�LW´��7KHUHIRUH��UHVRXUFH�PDQDJHPHQW�FDQQRW�EH�GLVFXVVHG�ZLWKRXW
FRQVLGHULQJ�HFRQRPLF��VRFLDO�DQG�HQYLURQPHQWDO�DVSHFWV�WRJHWKHU��7KH�$JHQGD����� WKH� IRO�
ORZ�XS�SURJUDP�LQWURGXFHG�E\�WKH�5LR�&RQIHUHQFH�LQ�������VWDWHV���7KH�PDMRU�FDXVH�RI�WKH
FRQWLQXHG�GHWHULRUDWLRQ�RI�WKH�JOREDO�HQYLURQPHQW�LV�WKH�XQVXVWDLQDEOH�SDWWHUQ�RI�FRQVXPS�
WLRQ�DQG�SURGXFWLRQ��SDUWLFXODUO\�LQ�LQGXVWULDOL]HG�FRXQWULHV��ZKLFK�LV�D�PDWWHU�RI�JUDYH�FRQ�
FHUQ��DJJUDYDWLQJ�SRYHUW\�DQG�LPEDODQFHV���VHH�&KDSWHU������

(YDOXDWLRQ�&ULWHULD�IRU�D�6XVWDLQDEOH�(FRQRP\��$V�GHPDQGHG� LQ�WKH�FRQFHSW�RI�6XVWDLQDEOH
'HYHORSPHQW�LQ�WKH�$JHQGD�����KLJKO\�VHQVLWLYH�PHDVXUHV�RI�VXVWDLQDELOLW\�KDYH�WR�EH�LPSOH�
PHQWHG�LQ�IXWXUH�SROLFLHV�RQ�UHVRXUFH�PDQDJHPHQW��2Q�WKH�RQH�KDQG��WKH�DVVHVVPHQW�RI�UH�
VRXUFH� SURGXFWLYLW\� UHTXLUHV� WKH� GHYHORSPHQW� RI�PHDQLQJIXO� DQG� UHOLDEOH� LQGLFDWRUV�� 7KHVH
LQGLFDWRUV�KDYH�WR�SURYLGH�JRRG�LQIRUPDWLRQ�RQ�WKH�PDLQ�LVVXHV�DQG�SUREOHPV��WKHLU�PDJQL�
WXGH��WKHLU�FDXVHV�DQG�WKH�VXFFHVV�RI�WKH�PHDVXUHV��2Q�WKH�RWKHU�KDQG��WKH�PHDVXUHPHQW�RI
VXVWDLQDELOLW\�QHHGV�UHOLDEOH�LQGLFDWRUV�UHIOHFWLQJ�D�EURDGHU�ILHOG�RI�LPSDFWV�RQ�VRFLHW\�DQG�RQ
WKH�HQYLURQPHQW��7KH\�DUH�EDVHG�SDUWO\�RQ�HQHUJ\� UHTXLUHPHQWV��RWKHUV�RQ�QRQ�UHQHZDEOH
UHVRXUFHV�� RU� RQ� SKRWRV\QWKHWLF� SRWHQWLDOV�� DOO� WUDFLQJ� UHVRXUFH� DQG� HQHUJ\� IORZV� WKURXJK
KXPDQ�HFRQRP\�

6WUXFWXUH��,Q�RUGHU�WR�RUJDQL]H�WKH�EURDG�ILHOG�RI�UHVRXUFH�PDQDJHPHQW�WKH�IROORZLQJ�VWUXF�
WXUH�FDQ�KHOS�DV�DQ�RULHQWDWLRQ��:DFNHUQDJHO���������7KH�RYHUDUFKLQJ�TXHVWLRQ��VXVWDLQDELOLW\�
LV�WKH�JOREDO�DLP�RI�UHVRXUFH�PDQDJHPHQW��1H[W��LW�LV�LPSRUWDQW�WR�GLVWLQJXLVK�EHWZHHQ�WKH
EDVLF�SULQFLSOHV�RI�UHVRXUFH�XVH��WKH�PHWKRGV�WR�FDOFXODWH�DQG�HYDOXDWH�UHVRXUFH�XVH�DQG�WKH
PHDVXUHV�WR�VWHHU�UHVRXUFH�PDQDJHPHQW�

,Q� WKH� IROORZLQJ� FKDSWHUV�� D� VHOHFWLYH� OLVW� RI�PHWKRGV� DQG� FRQFHSWV� XVHG� DUH� H[SODLQHG�� ,W
VKRXOG�QRW�JLYH�D�FRPSUHKHQVLYH�DQDO\VLV�RI�UHVRXUFH�PDQDJHPHQW��EXW�LW�VKRXOG�SURYLGH�D
JRRG�YLHZ�RYHU�WKH�ILHOG�RI�UHVRXUFH�PDQDJHPHQW�
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5HVRXUFH�0DQDJHPHQW

��� 2YHUDUFKLQJ�TXHVWLRQ
• +RZ�WR�PDNH�WKH�XVH�RI�QDWXUDO�FDSLWDO�VXVWDLQDEOH

��� 0DFUR�PHDVXUHV�IRU�DVVHVVLQJ�WKH�KHDOWK�RI�QDWXUDO�FDSLWDO
• %DVHG�RQ�WKH�WZR�PDLQ�RULHQWDWLRQV�RI�VXVWDLQDELOLW\�DQG
• 2Q�WKH�DVVHVVPHQW�HLWKHU�RI�QDWXUDO�FDSLWDO�RU�RI�QDWXUDO�LQWHUHVWV

:HDN�VXVWDLQDELOLW\
�9DOXH�RI�DOO�FDSLWDO� �FRQVW��

6WURQJ�VXVWDLQDELOLW\
�1DWXUDO�FDSLWDO� �FRQVW��

6WRFN� �RU� QDWXUDO
FDSLWDO��DVVHVVPHQW

• 6DWHOOLWH�$FFRXQWV
• 0HDVXUHPHQW�RI�:HDOWK

$VVHVVPHQWV� RI� QDWXUDO� FDSLWDO
KHDOWK�VXFK�DV�

• ::)·V� /LYLQJ� 3ODQHW� ,Q�
GH[� �LQ� WKHLU� /LYLQJ
3ODQHW�5HSRUW�

• :RUOG� 5HVRXUFHV� ,QVWL�
WXWH� �:RUOG� 5HVRXUFHV
����������� 3HRSOH� DQG
(FRV\VWHPV�� WKH� )UD\LQJ
:HE�RI�/LIH�

• 2XWORRN�����
)ORZ� �RU� QDWXUDO
LQWHUHVWV�� DVVHVV�
PHQW

9DOXH�RI�HFRV\VWHP�VHUYLFHV
• &RVWDQ]D·V� YDOXH� RI� HFRV\V�

WHP�VHUYLFHV
• ,6(:� �'DO\� DQG� &REE�� RU

*HQXLQH� 3URJUHVV� ,QGLFDWRU
�5HGHILQLQJ�3URJUHVV�

• 6DWHOOLWH�DFFRXQWV�RI� 61$�DQG
JUHHQ�*13

• :RUOG�%DQN·V�*HQXLQH�6DYLQJ

• 0DWHULDO�)ORZ�DQDO\VLV
• (FRORJLFDO�)RRWSULQW�DQG

LWV� YDULRXV� PHDVXUHV
�VXFK� DV� (FRORJLFDO� &D�
SDFLW\� DQG� (FRORJLFDO
'HILFLW�

• (QYLURQPHQWDO�6SDFH
• (QHUJ\��H0HUJ\��([HUJ\

���0RGHOV�DQG�PHFKDQLVPV�RI�WKH�HFRQRP\·V�UHVRXUFH�XVH��UHVRXUFH�HFRQRPLFV�
• (FRQRPLFV�DQG�6\VWHPV�PRGHOV�RQ�WKH�G\QDPLFV�RI�UHVRXUFH�XVH��H[SODLQLQJ�VRFL�

HW\·V�RU�WKH�HFRQRP\·V�EHKDYLRU�DV�IDU�DV�UHVRXUFH�XVH�LV�FRQFHUQHG��

���6WUDWHJLHV�DQG�PDQDJHPHQW�PHDVXUHV�IRU�LQWHUYHQWLRQV
• 6XEVWLWXWLRQ�DQG�'HPDWHULDOL]DWLRQ��)DFWRU����)DFWRU�����(FR�HIILFLHQF\���6XIILFLHQF\�

'HSOHWLRQ�FULWHULRQ�IRU�QRQ�UHQHZDEOH�UHVRXUFHV

3URFHVV�VWUDWHJLHV

0HDVXUHV�RI�PLFUR�SURFHVVHV�
• 3K\VLFDO�PHDVXUHV
• /&$��/LIH�F\FOH�DVVHVVPHQW�
• 0,36��PDWHULDO�LQWHQVLW\�SHU�VHUYLFH�XQLW�
• (FRORJLFDO�IRRWSULQW
• 63,��6XVWDLQDEOH�SURFHVV�LQGH[�
• (QHUJ\��H0HUJ\��([HUJ\

3ROLF\�VWUDWHJLHV�

• 7D[HV� DQG� VXEVLGLHV�
5HJXODWLRQV�HWF�
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0RQHWDU\�PHDVXUHV�
• &%$��&RVW�EHQHILW�DQDO\VLV�

��� 6WUDWHJ\���'HPDWHULDOL]DWLRQ

&XUUHQWO\��GXH�WR�WKH� LQWHUGHSHQGHQFH�RI�SRSXODWLRQ��HFRQRP\��DQG�UHVRXUFH�FRQVXPSWLRQ�
HQYLURQPHQWDO�SUREOHPV�LQFUHDVH�ZLWK�SRSXODWLRQ�DQG�HFRQRPLF�JURZWK��,I�6HFRQG�DQG�7KLUG
:RUOG�FRXQWULHV�UDLVH�WKHLU�UHVRXUFH�XVH�WR�WKH�OHYHOV�RI�WKH�LQGXVWULDOL]HG�ZRUOG��WKH�OLPLWV�RI
QDWXUH·V�FDSDFLW\�WR�SURYLGH�DQG�WR�DEVRUE�PDWHULDO�ZLOO�PRVW�OLNHO\�EH�VXEVWDQWLDOO\�H[FHHGHG�
+RZHYHU��VLQFH�SHRSOH·V�EDVLF�ULJKW�IRU�ZHOIDUH�DQG�SURVSHULW\�FDQQRW�EH�GHQLHG��DOWHUQDWLYH
SROLFLHV�KDYH�WR�EH�GHYHORSHG�DQG�LPSOHPHQWHG�WR�VWRS�WKH�HPHUJLQJ�WKUHDW�RI�RYHUEXUGHQ�

2QH�RI�WKH�PRVW�SURPLQHQW�FRQFHSWV��ZKLFK�FRXOG�VKRZ�WKH�ZD\�WR�WKHVH�JRDOV��LV�WKH�FRQ�
FHSW�RI�¶GHPDWHULDOL]DWLRQ·��7KLV�FRQFHSW�VWDWHV�WKDW�D�GH�OLQNLQJ�VKRXOG�RFFXU�EHWZHHQ�PD�
WHULDO� XVH� DQG� HFRQRPLF� JURZWK� GXULQJ� HFRQRPLF� GHYHORSPHQW� �:HL]VlFNHU�� ������� 7KH
VWUDWHJ\�LV�WR�UHGXFH�WKH�PDWHULDO�QHHGV�DQG�FRQVXPSWLRQ�RI�UHVRXUFHV�ZLWKRXW�FRPSURPLV�
LQJ�WKH�JOREDO�ZHOIDUH�SURJUHVV�E\�HQKDQFLQJ�NQRZ�KRZ��VHUYLFHV��DQG�NQRZOHGJH��TXDOLWD�
WLYH�SURJUHVV��

7KH�LGHD�LV�WKDW�D�JOREDO�TXDOLWDWLYH�ZHOIDUH�JURZWK�LV�DFKLHYHG�ZLWK�OHVV�UHVRXUFH�FRQVXPS�
WLRQ��%RWK�H[SORLWDWLRQ�RI�UHVRXUFHV�DQG�WKHLU�FRQYHUVLRQ�LQWR�HFRQRPLF�JRRGV�DQG�VHUYLFHV
KDYH� WR� EH� LPSURYHG�� 7KH� REMHFWLYH� LV� WR� ´GHFRXSOHµ� DGYHUVH� HQYLURQPHQWDO� LPSDFWV� IURP
HFRQRPLF�JURZWK��,PSURYHG�UHVRXUFH�PDQDJHPHQW�DQG�UHVRXUFH�HIILFLHQF\�ZLOO�UHGXFH�GHJ�
UDGDWLRQ�RI�UHVRXUFH�VWRFNV��SROOXWLRQ��DQG�ZDVWH�IORZV�

0DWHULDO�GHPDQG�LV�WKH�SURGXFW�RI�WKH�LQWHQVLW\�RI�XVH�DQG�WKH�OHYHO�RI�LQFRPH��&RQVHTXHQWO\�
GHPDWHULDOL]DWLRQ�ZLOO�RQO\�RFFXU�LI�WKH�LQWHQVLW\�RI�XVH�GHFOLQHV�DW�D�KLJKHU�UDWH�WKDQ�WKH�UDWH
RI� LQFRPH�JURZWK�� ,I��DW�D�FHUWDLQ�SRLQW� LQ� WLPH�� WKH� UDWH�RI�HFRQRP\�JURZWK�RYHUWDNHV� WKH
GHFOLQH�LQ�WKH�LQWHQVLW\�RI�XVH��WKH�HFRQRP\�VWDUWV�WR�UH�PDWHULDOL]H�DJDLQ�

����� (FR�(IILFLHQF\

0HHWLQJ�QHHGV�ZLWK� OHVV�XVH�RI�QDWXUDO� DQG�PDQXIDFWXUHG� UHVRXUFHV�EXW�ZLWK�PRUH� XVH� RI
SHRSOH�KDV�EHFRPH�DQ� HQYLURQPHQWDO� DQG�HFRQRPLF� LPSHUDWLYH� �:%6&'��������� ¶(FR�� HIIL�
FLHQF\·�DLPV�DW�GH�FRXSOLQJ�UHVRXUFH�XVH�DQG�SROOXWDQW�UHOHDVH�IURP�HFRQRPLF�DFWLYLW\��7KHUH
DUH�WZR�EURDG�ZD\V�WR�HQKDQFH�(FR�HIILFLHQF\�

• YLD�WKH�PRUH�HIILFLHQW�DQG�HTXLWDEOH�XVH�RI� UHVRXUFHV�� WKURXJK� LQQRYDWLRQ� LQ� WKH�XVH�RI
UHVRXUFHV�DQG�ODERU��DQG

• YLD�D�IRFXV�RQ�PHHWLQJ�KXPDQ�QHHGV�PRUH�IURP�ODERU�LQWHQVLYH�VHUYLFHV�WKDQ�IURP�FDSL�
WDO�LQWHQVLYH�SURGXFWV�

+RZHYHU��WHFKQRORJLFDO�LQQRYDWLRQ�GRHV�QRW�QHFHVVDULO\�GHFUHDVH�HQYLURQPHQWDO�EXUGHQ��EXW
LQFUHDVH�RQO\�WKH�HIILFLHQF\�RI�UHVRXUFH�XVH��$�KLJKHU�SRSXODWLRQ�FDQ�EHQHILW�IURP�WKH�VDPH
PDWHULDO�VWDQGDUG�RU�D�FRQVWDQW�SRSXODWLRQ�IURP�D�KLJKHU�PDWHULDO�VWDQGDUG��7KHUH�PD\�DOVR
EH�D�´UHERXQG�HIIHFWµ�� L�H�� LPSURYHPHQWV�LQ�HIILFLHQF\�VDYH�PRQH\�WR�FRQVXPHUV��ZKLFK�FDQ
VSHQG�WKH�PRQH\�WR�FRQVXPH�PRUH�HOVHZKHUH��0RUHRYHU��HYHQ� LQFUHDVHG�HIILFLHQF\�ZLOO�QRW
ORZHU� WKH� WRWDO� HQYLURQPHQWDO� EXUGHQ� LI� SRSXODWLRQ� �DQG� WKHUHIRUH� WKH� WRWDO� FRQVXPSWLRQ�
NHHSV�JURZLQJ��)UHTXHQWO\��WHFKQRORJ\�LQQRYDWLRQV�LQFUHDVH�WKH�VKRUW�WHUP�HQHUJ\�DQG�PD�
WHULDO�IOX[HV��ZKLFK�DUH�RIWHQ�EDVHG�RQ�QRQ�UHQHZDEOH�UHVRXUFHV��)RU�H[DPSOH��WKH�G\QDPLF
LQQRYDWLRQ�SURJUHVV�LQ�WKH�ILHOG�RI�HOHFWURQLF�GHYLFHV�DQG�SHUVRQDO�FRPSXWHUV�GHILQLWHO\�KHOSV
WR� LQFUHDVH� UHVRXUFH� HIILFLHQF\�� EXW� QHZO\� GHYHORSHG� SURGXFWV� UHSODFH� RWKHU� SURGXFWV� LQ� D
HYHQ�VPDOOHU�JHWWLQJ�SHULRG�
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����� )DFWRU���	�)DFWRU���

7KH�FRUH�RI�WKH�)DFWRU���FRQFHSW�LV�WKDW�UHVRXUFH�SURGXFWLYLW\�VKRXOG�EH�TXDGUXSOHG�VR�WKDW
ZHDOWK�LV�GRXEOHG��DQG�UHVRXUFH�XVH�LV�KDOYHG��´GRLQJ�PRUH�ZLWK�OHVVµ���7KH�DFKLHYHPHQW�RI�D
JOREDO�)DFWRU���ZRXOG�UHVXOW�LQ�VXEVWDQWLDO�PDFUR�HFRQRPLF�JDLQV��7KH�XQGHUO\LQJ�DVVXPS�
WLRQ�RI�)DFWRU���LV�WKDW�WKH�JOREDO�ZHOIDUH�SURJUHVV�ZLOO�EH�VXVWDLQHG�LI�UHVRXUFH�SURGXFWLYLW\
JURZV��7KLV�TXDGUXSOLQJ�RI�UHVRXUFH�SURGXFWLYLW\�LV�WHFKQLFDOO\�IHDVLEOH��DV�WKH�DXWKRUV�DUJXH
�9RQ�:HL]VlFNHU��/RYLQV�	�/RYLQV��������LQ�WKHLU�ERRN�´)DFWRU��µ�

7KLV�HIILFLHQF\�UHYROXWLRQ� LV� WHFKQLFDOO\�SRVVLEOH��([DPSOHV�IRU�HQHUJ\�SURGXFWLYLW\��PDWHULDO
SURGXFWLYLW\�DQG�WUDQVSRUW�SURGXFWLYLW\�DUH�DYDLODEOH��/HDVW�FRVW�SODQQLQJ��FRUUHFWLRQ�RI�SULFHV
DQG�HFRORJLFDO� WD[� UHIRUPV�DUH�SUDFWLFDEOH� LQVWUXPHQWV� IRU� WKH� LPSOHPHQWDWLRQ�RI� )DFWRU� �
SULQFLSOHV��$ERYH�DOO��WKH�ILQDO�UHYROXWLRQ�RI�)DFWRU���GRHV�QRW�RQO\�LQFOXGH�WDQJLEOH�PDWHULDO�
LVWLF�DLPV��EXW�DOVR�D�FKDQJH�RI�SHRSOH·V�DWWLWXGH��&RQVXPSWLRQ�RI�PDWHULDOLVWLF�YDOXHV�KDV�WR
EH�UHGXFHG�DQG�LQIRUPDO�ZRUN�HQFRXUDJHG��7KHUH�PD\�DOVR�EH�D�FDVH�IRU�GLVFXVVLQJ�WKH�WHUP
RI�ZHOIDUH�DV�D�JOREDO�JRDO�WKDW�VKRXOG�EH�PD[LPL]HG��7KH�DXWKRUV�DUJXH�WKDW�ZHOIDUH�KDV�WR
EH�PHDVXUHG�LQ�D�GLIIHUHQW�ZD\�WKDQ�FODVVLFDO�*'3��*'3�LV�QRW�QHFHVVDULO\�D�JRRG�PHDVXUH�RI
SHRSOH·V�SHUVRQDO�ZHOIDUH��IHHOLQJ���)DFWRU��·V�FRQWULEXWLRQ�ZLOO�EH�WKH�UHGXFWLRQ�RI�WKH�SUHV�
VXUH�RQ��SULFH�RI��ODERU�DQG�LQFUHDVH�WKH�SUHVVXUH�RQ�UHVRXUFH�XVH�

+RZHYHU��)DFWRU���LV�D�PLQLPXP�UHTXLUHPHQW��,Q�VRPH�FDVHV��KLJKHU�UDWHV�ZLOO�EH�QHFHVVDU\
VR� WKDW� WKH� WRWDO� HFRQRP\� DFKLHYHV� TXDGUXSOHG� UHVRXUFH� SURGXFWLYLW\�� ,Q� RWKHU� FDVHV�� UH�
VRXUFH�SURGXFWLYLW\� KDV� DOUHDG\� UHDFKHG� WKH� KLJKHVW� OHYHO� DQG� IXUWKHU� SURJUHVV�ZLOO� QRW� EH
SRVVLEOH��7KHUHIRUH��)DFWRU�IRXU�LV�D�V\PERO�IRU�WKH�IXWXUH�GHYHORSPHQW�RI�VRFLHW\�WR�DFKLHYH
VXVWDLQDEOH�GHYHORSPHQW��7KHUH� LV�FHUWDLQO\�D�TXHVWLRQ� LI�)DFWRU���VKRXOG�EH�DSSOLHG� LQ� WKH
VDPH�ZD\�IRU�DOO�W\SHV�RI�UHVRXUFHV��:KLOH�WKH�H[SORLWDWLRQ�RI�VRPH�QRQ�UHQHZDEOH�UHVRXUFHV
KDV� WR� EH� GHFUHDVHG� DW� OHDVW� IRXUIROG� �RU� KLJKHU��� RWKHU� QRQ�UHQHZDEOH� UHVRXUFHV� DUH� QRW
VFDUFH�

)DFWRU����UHGXFLQJ�PDWHULDO�QHHGV�E\�TXDGUXSOLQJ�HQHUJ\�DQG�PDWHULDO�SURGXFWLYLW\��LV�DQ�HI�
IHFWLYH�DQG�SURPLVLQJ�PHWKRG�WR�DFKLHYH�GHPDWHULDOL]DWLRQ��+RZHYHU��LW�LV�DUJXHG�WKDW�D�IDF�
WRU�RI� IRXU�PD\�QRW�EH� HQRXJK� IRU� VXVWDLQDEOH�GHYHORSPHQW� DQG�D� IDFWRU� RI� ��� VKRXOG� EH
DGRSWHG��6FKPLGW�%OHHN��������VD\V�WKDW�UHDFKLQJ�VXVWDLQDELOLW\�GHPDQGV�DQ�DEVROXWH�UHGXF�
WLRQ�LQ�UHVRXUFH�XVH�RI�DW�OHDVW�������´0RUHRYHU��HTXLW\�GHPDQGV�WKDW�WKH�ULFK�PDNH�VXIILFLHQW
HQYLURQPHQWDO� VSDFH� DYDLODEOH� IRU� WKH� SRRU� ZKHQ� PRYLQJ� MRLQWO\� WRZDUG� HFRORJLFDO
VXVWDLQDELOLW\��$V�OHVV�WKDQ������RI�KXPDQNLQG�FRQVXPH�LQ�H[FHVV�RI������RI�WKH�QDWXUDO�UH�
VRXUFHV�DW�WKLV�WLPH��WKH�ULFKHU�FRXQWULHV�QHHG�WR�GHPDWHULDOL]H�WKHLU�WHFKQLFDO�EDVLV�RI�ZHDOWK
²�RU�LQFUHDVH�WKH�UHVRXUFH�SURGXFWLYLW\���E\�DW�OHDVW�D�IDFWRU����RQ�WKH�DYHUDJH�µ

��� 3K\VLFDO�0HDVXUHV

3K\VLFDO�HYDOXDWLRQ�PHWKRGV�FDQ�EH�GLVWLQJXLVKHG�E\�WKHLU�RULJLQDO�SULQFLSOHV��7KH�PRVW�JHQ�
HUDO�SULQFLSOH�LQ�SK\VLFV�LV�WKH�DSSOLFDWLRQ�RI�WKH�WKHUPRG\QDPLF�PRGHO�

7KH�LGHD�RI�WKH�WKHUPRG\QDPLFV�UHTXLUHV�VRPH�H[SODQDWLRQ��7KLV�FDQ�EH�SURYLGHG�E\�D�VKRUW
H[SRVLWLRQ�RI�WKH�ODZV�RI�WKHUPRG\QDPLFV�LQ�WHUPV�RI�DQ�LPDJH�ERUURZHG�IURP�*HRUJHVFX�
5RHJHQ��������ZLWK�WKH�H[DPSOH�RI�DQ�KRXUJODVV�
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• ,W� LV�D�FORVHG�V\VWHP� LQ� WKDW�QR�VDQG�HQWHUV� WKH�JODVV�DQG�QRQH� OHDYHV��7KH�DPRXQW�RI
VDQG� LQ� WKH�JODVV� LV� FRQVWDQW��7KLV� LV� WKH�DQDORJ\�RI� WKH�)LUVW� /DZ�RI�7KHUPRG\QDPLFV�
WKHUH�LV�QR�FUHDWLRQ�RU�GHVWUXFWLRQ�RI�PDWWHU�HQHUJ\�

• $OWKRXJK�WKH�TXDQWLW\�RI�VDQG�LQ�WKH�KRXUJODVV�LV�FRQVWDQW��LWV�TXDOLWDWLYH�GLVWULEXWLRQ�LV
FRQVWDQWO\�FKDQJLQJ��WKH�ERWWRP�FKDPEHU�LV�ILOOLQJ�XS�DQG�WKH�WRS�FKDPEHU�LV�EHFRPLQJ
HPSW\��7KLV�LV�WKH�DQDORJ\�RI�7KH�6HFRQG�/DZ��WKDW�HQWURS\��ERWWRP�FKDPEHU�VDQG��DO�
ZD\V�LQFUHDVHV�

����� 0DVV�IORZ�DQDO\VLV

7KH� WKHRU\� RI� UHVRXUFH� PDQDJHPHQW� FDQ� EH� EDVHG� RQ� WKH� )LUVW� /DZ� RI� 7KHUPRG\QDPLFV�
ZKLFK�VWDWHV�WKDW�WKH�HQHUJ\�RI�WKH�XQLYHUVH�LV�FRQVWDQW��&RUUHVSRQGLQJO\��WKH�0DWHULDO�%DO�
DQFH�3ULQFLSOH�VWDWHV�WKDW�PDWHULDO�FDQ�EH�WUDQVIRUPHG�RU�WUDQVSRUWHG�ZLWKLQ�FORVHG�V\VWHPV�
EXW� WKH\�FDQQRW�EH�PDGH�RU�GHVWUR\HG��7KLV�SULQFLSOH� LV� FDOOHG� WKH� ´ODZ�RI� FRQVHUYDWLRQ�RI
PDWWHUµ��,W�VWDWHV�WKDW�GXH�WR�UHVRXUFH�FRQVXPSWLRQ�DQG�VRFLHWDO�PDWHULDO�WKURXJKSXW�QR�PD�
WHULDO�JHWV�ORVW��%HQHILWV�RI�JRRGV�DUH�XVHG�DQG�FRQVXPHG��WKH�PDWHULDO�LWVHOI�EHFRPHV�ZDVWH�
,Q�SULQFLSOH��HQYLURQPHQWDO�SUREOHPV�RFFXU�EHFDXVH�WKH�KLJKHU�WKH�IORZV�DUH��WKH�KLJKHU�WKH
HQYLURQPHQWDO�EXUGHQ�LV�

������� 0,36�	�5XFNVDFNV

7KH�FRQFHSW�RI�PDWHULDO�LQSXW�SHU�VHUYLFH�XQLW��Ã0DVVHQLQWHQVLWlW�SUR�3URGXNW�6HUYLFH�0,36´�
ZDV�GHYHORSHG�E\�3URI��'U��)��6FKPLGW�%OHHN�RI�WKH�:XSSHUWDO�,QVWLWXWH�IRU�&OLPDWH��(QYLURQ�
PHQW�DQG�(QHUJ\��*HUPDQ\��LQ�WKH�\HDU�������7KH�DSSURDFK�LV�D�FRQFHSWXDOO\�UDGLFDO�ZD\�RI
VLPSOLI\LQJ� WKH�SUREOHP�RI�PDWHULDO�UHVRXUFH� FRQVXPSWLRQ��7KH�EDVLF� LGHD� LV� WKDW� LW� LV� QRW
FRPSOHWHO\�SRVVLEOH�WR�LQYHVWLJDWH�DOO�HQYLURQPHQWDO� LPSDFWV�LQ�D�PDQDJHDEOH�H[WHQW��7KXV�
DQ�DOWHUQDWLYH�PHWKRG�LV�DSSOLHG�

'LVSODFHPHQW�DQG�UHPRYDO�RI�PDWHULDO�DV�ZHOO�DV�WKH�IORZ�RI�PDWHULDO�EDFN�WR�WKH�HQYLURQPHQW
FDXVH�FKDQJHV�RI�WKH�QDWXUDO�V\VWHP��7KH�FRQFHSW�UHIOHFWV�WKH�LGHD�WKDW�WKH�VXP�RI�SUREOHPV
DVVRFLDWHG�ZLWK�PDWHULDO� FRQVXPSWLRQ� �SK\VLFDO� GLVWXUEDQFH�� SROOXWLRQ� WKURXJK� GLVVLSDWLRQ�
ZDVWH� GLVSRVDO�� HWF��� FDQ� EH� URXJKO\� UHODWHG� WR� WKH� WRWDO� DPRXQW� RI�PDWHULDO�PRYHG� LQ� WKH
FRXUVH�RI�HFRQRPLF�DFWLYLW\�� ,I� WKLV�DPRXQW� LV� UHGXFHG�� WKH�RYHUDOO� LPSDFW�RI�PDWHULDO� FRQ�
VXPSWLRQ�ZLOO�EH� ORZHUHG�� WRR��0DWHULDO� LQSXW�SHU�XQLW� VHUYLFH�0,36�FDQ�EH�VHHQ�DV�D�EDVLF
PHDVXUH�IRU�WKH�LPSDFWV�DVVRFLDWHG��7KH�WRWDO�DPRXQW�RI�PDWHULDO�XVHG�¶L·��GHULYHG�IURP�/LIH�
&\FOH�$QDO\VLV��/&$��LQFOXGLQJ�GLVSODFHG�DQG�XVHG�PDWHULDO�WR�SURGXFH�HQHUJ\��PXOWLSOLHG�E\
LWV�VSHFLILF�PDWHULDO�LQWHQVLW\��0,0L��GHVFULEHV�WKH�WRWDO�PDWHULDO�LQSXW��0,��LQ�ZHLJKW�XQLWV�

7KH� UXFNVDFN� LV� WKH�DPRXQW�RI� �LQYLVLEOH��0,���PRYHG�PDWHULDO���EHKLQG�FRQVXPSWLRQ�RI� D
VSHFLILF�PDWHULDO�� 0DWHULDO�PRYHG� QRW� RQO\� LQFOXGH� WKRVH� DFWXDOO\� H[WUDFWHG� ZLWK� D� YLHZ� WR
PDNLQJ�SURGXFWV�RXW�RI�WKHP��7KH\�DOVR�LQFOXGH�WKH�HDUWK�RU�URFN�RYHUEXUGHQ�WKDW�PXVW�EH
UHPRYHG� LQ�RUGHU� WR�JHW� WKH� HFRQRPLFDOO\� YDOXDEOH�PDWHULDO�� )XUWKHUPRUH�� WKH\� LQFOXGH� WKH
HFRQRPLFDOO\�ZRUWKOHVV�PDWHULDO�WKDW�KDYH�WR�EH�PRYHG�LQ�WKH�FRXUVH�RI�FRQVWUXFWLRQ�DFWLYL�
WLHV��DQG�PDWHULDO�XQLQWHQWLRQDOO\�PRYHG�LQ�WKH�FRXUVH�RI�HFRQRPLF�DFWLYLW\��H�J��E\�DFFHOHU�
DWHG�HURVLRQ�

7KHUH� DUH� DOVR� VRPH� FULWLFV� DQG� SUREOHPV�� 0,36�FDOFXODWLRQ� GRHV� QRW� GLVWLQJXLVK� EHWZHHQ
PDWHULDO�RI�GLIIHUHQW�WR[LFLW\��RQO\�WKH�TXDQWLW\�RI�PDWHULDO�LQSXW�LV�LPSRUWDQW��$OWKRXJK�H[�
SHULHQFH�KDV�RIWHQ�VKRZQ�WKDW�WKH�PDLQ�HQYLURQPHQWDO�LPSDFWV�DUH�QRW�VLPSO\�D�FRQVHTXHQFH
RI�TXDQWLW\��VXSSRUWHUV�RI�WKH�PHWKRG�DUJXH�WKDW�WKH�LQWHUUHODWLRQV�EHWZHHQ�WKH�PDWHULDO�DUH
QRW�NQRZQ�LQ�GHWDLO��7KDW� LV�ZK\�WKH\�WKLQN� LW� LV�EHWWHU�DQG�PRUH�H[DFW�WR�DQDO\]H�RQO\�WKH



-XO\����� $QDO\VLV�RI�WKH�)XQGDPHQWDO�&RQFHSWV�RI�5HVRXUFH�0DQDJHPHQW 3DJH���

TXDQWLW\�RI�PDWHULDO�LQSXW��7R�GDWH�LQ�OLWHUDWXUH�0,36�LV�PRUH�VHHQ�DV�DQ�DSSUR[LPDWLRQ�RU�D
NLQG� RI� ´VFUHHQLQJµ� (FR�EDODQFH�� ,I� WKHUH� DUH�PRUH� SRVVLELOLWLHV� WR� FRPSDUH� WKH� UHVXOWV� RI
RWKHU�DSSURDFKHV�ZLWK�WKH�UHVXOW�RI�WKH�0,36�FDOFXODWLRQ��WKH�WUXVW�LQ�WKLV�PHWKRG�FRXOG�ULVH�

������� 0DVV�IORZV���/LIH�&\FOH�$VVHVVPHQW�$SSURDFK

%DVHG�RQ�D�OLIH�F\FOH�DSSURDFK��DOO�HIIHFWV�LQ�D�FUDGOH�WR�JUDYH�DQDO\VLV���WKH�PHWKRG�LV�XVHG�WR
JDLQ� LQIRUPDWLRQ� RQ� DOO� WR[LFRORJLFDOO\� �DQG� WR� VRPH� H[WHQW� HFRORJLFDOO\�� UHOHYDQW� IORZV
FDXVHG�E\�D�SURFHVV��7KH� LPSDFWV�RI� WKH�IORZV�RQ�WKH�HQYLURQPHQW�RU�KHDOWK�DUH�HYDOXDWHG
DQG�YDOXHG��7KHUHIRUH��PDVV�DQG�HQHUJ\�IORZV�LQFOXGH�WKH�ZKROH�OLIH�F\FOH�IURP�H[SORLWDWLRQ
RI�UDZ�PDWHULDO��SURGXFWLRQ��WUDQVSRUWDWLRQ��DQG�JHQHUDWLRQ�RI�ZDVWH�

7KH�GHFLVLYH�FULWHULD�RI�WKH�/&$�DSSURDFK�WR�HYDOXDWH�PDVV�IORZV�DUH�´FULWLFDO�YROXPHVµ�IRU�WKH
(FR�FRPSDUWPHQWV�RI�DLU��ZDWHU��DQG��WRS��VRLO��&ULWLFDO�YROXPHV�DUH�GHULYHG� IURP�WKH�PDVV
IORZ�GLYLGHG�E\� WKH�FULWLFDO� ORDGV� UHODWHG� �OLPLWLQJ�YDOXHV��JHRORJLFDO� UHIHUHQFHV��HWF����0DVV
IORZV�FDQ�EH���URXJKO\���FDOFXODWHG��&ULWLFDO�ORDGV�UHIOHFW�WKH�´HFRORJLFDO�VFDUFLW\µ�WKDW�LV�GH�
ILQHG�DV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�ORDG�EHDULQJ�FDSDFLW\�RI�UHVRXUFHV�DQG�WKH�SUHVHQW�HQ�
YLURQPHQWDO�EXUGHQ��5HVRXUFHV�DUH�QRW�QHFHVVDULO\�GHILQHG�DV�QDWXUDO�UHVRXUFHV��EXW�IRU�H[�
DPSOH��DV�ODQGILOO�VSDFH��&ULWLFDO�ORDGV�DUH�WDNHQ�IURP�FXUUHQW�OLPLWLQJ�YDOXHV��ZKLFK�DUH�EDVHG
RQ�SROLWLFDO� GHFLVLRQV��7KH�GHIHQVLYH�RULHQWDWLRQ�RI�SURWHFWLQJ� (FR�FRPSDUWPHQWV�GRHV�QRW
GLIIHU�EHWZHHQ�UHVRXUFH�LQSXW�OLPLWDWLRQ�DQG�WKH�XVH�RI�HQG�RI�SLSH�WHFKQRORJLHV��%HVLGHV��LW
UHIOHFWV�WKH�FRPSHWLWLYHQHVV�RI�D�SURFHVV�FRQFHUQLQJ�WKH�FXUUHQW�VWDWH�RI�WKH�DUW�QHJOHFWLQJ
IXWXUH�GHYHORSPHQWV��%UDXQVFKZHLJ��������%XQGHVDPW�I�U�8PZHOWVFKXW]��(G����������

7KH�PHWKRG�KDV�PXFK�LQ�FRPPRQ�ZLWK�WKH�PHWKRG�RI�FDUU\LQJ�FDSDFLW\��+RZHYHU��WKH�ILQDO
DVVHVVPHQW�RI�HQYLURQPHQWDO�EXUGHQ�LV�EDVHG�RQ�PRGHO�DVVXPSWLRQV��$�VLQJOH��EXW�UHOLDEOH
PDWKHPDWLFDO�IXQFWLRQ�LV�FKRVHQ�WR�FDOFXODWH�WKH�HIIHFWV�RQ�WKH�HFRORJLFDO�V\VWHP��7KLV�VLP�
SOLILFDWLRQ�VKRXOG�VLPXODWH�HFRORJLFDO�VFDUFLW\��IRU�D�IXUWKHU�GLVFXVVLRQ�VHH�FKDSWHU��������

������� (QYLURQPHQWDO�6SDFH

(QYLURQPHQWDO�VSDFH� LV�D�QHZ�DSSURDFK� WRZDUG�DQDO\]LQJ�VXVWDLQDEOH�GHYHORSPHQW�ZLWK�DQ
HPSKDVLV�RQ�WKH�FRQWURO�RI�WKH�LQSXW�LQWR�VRFLHW\��+RZHYHU��LQSXW�GRHV�QRW�RQO\�LQFOXGH�PD�
WHULDO��EXW�LV�DOVR�FRQQHFWHG�ZLWK�WHUPV�RI�DJULFXOWXUH�DQG�RWKHU�VHFWRUV�

7KH�WHUP�¶HQYLURQPHQWDO�VSDFH·�´UHIOHFWV�WKDW�DW�DQ\�JLYHQ�SRLQW� LQ�WLPH��WKHUH�DUH� OLPLWV�WR
WKH�DPRXQW�RI�HQYLURQPHQWDO�SUHVVXUH�WKDW�WKH�(DUWK
V�HFRV\VWHPV�FDQ�KDQGOH�ZLWKRXW�LUUH�
YHUVLEOH�GDPDJH�WR�WKHVH�V\VWHPV�RU�WR�WKH�OLIH�VXSSRUW�SURFHVVHV�WKDW�WKH\�HQDEOHµ���6RXUFH�
2SVFKRRU�DQG�)��:HWHULQJV�������D��E��FLWHG�LQ�+LOOH���������7KH�FRQFHSW�LQFOXGHV�ERWK�VWRFNV
�RI� UHQHZDEOH�� VHPLUHQHZDEOH� DQG� QRQ�UHQHZDEOH� UHVRXUFHV�� DQG� VLQNV� �L�H�� FDSDFLWLHV� WR
DEVRUE�ZDVWH��SROOXWLRQ��DQG�HQFURDFKPHQW��� ,Q�´7RZDUGV�6XVWDLQDEOH�(XURSHµ� �76(���FDUULHG
RXW� E\� WKH� :XSSHUWDO� ,QVWLWXWH� LQ� FR�RSHUDWLRQ� ZLWK� )ULHQGV� RI� WKH� (DUWK� (XURSH� �6RXUFH�
6SDQJHQEHUJ��������FLWHG� LQ�+LOOH�������HQYLURQPHQWDO�VSDFH� LV�GHILQHG�DV�´WKH�TXDQWLW\�RI
HQHUJ\��ZDWHU��ODQG��QRQ�UHQHZDEOH�UDZ�PDWHULDO�DQG�ZRRG�WKDW�ZH�FDQ�XVH�LQ�D�VXVWDLQDEOH
IDVKLRQµ��&RQVLGHULQJ�WKH�HQYLURQPHQWDO�VSDFH�IRU�QRQ�UHQHZDEOH�PDWHULDO��WKH�FRQFHSW�VD\V
WKDW�WKH�RYHUDOO�HFRORJLFDO�LPSDFWV�FDQ�EH�URXJKO\�FRUUHODWHG�ZLWK�DOO�PRYHPHQW�RI�PDWHULDO
KXPDQO\�LQGXFHG��´PDWHULDO�LQSXWµ�LQ�WRQHV���&RQVHTXHQWO\��WKH�SHUPLVVLEOH�JOREDO�OHYHO�RI�WKH
WRWDO�PDWHULDO� LQSXW� VKRXOG�EH�KDOI� WKH�DPRXQW�RI� WKH�SUHVHQW� ������� OHYHO�� 7KH� FRQFHSW� LV
PDVV�IORZ� EDVHG� DQG� GRHV� QRW� FRQVLGHU� VFDUFLW\� RI� UHVRXUFHV�� +RZHYHU�� E\� LQWHJUDWLRQ� RI
VXVWDLQDELOLW\��GHSOHWLRQ�RI�UHVRXUFHV�ZLOO�EH�DYRLGHG��WRR�
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´(QYLURQPHQWDO�VSDFHµ�LV�D�FRQFHSW�UHODWHG�WR�ERWK�FDUU\LQJ�FDSDFLW\�DQG�PDWHULDO�IORZ�DQDO\�
VLV��$Q�LPSRUWDQW�UHVXOW�RI�WKH�FRQFHSW�LV�WKH�SUHVHQWDWLRQ�RI�SHU�FDSLWD�HQYLURQPHQWDO�VSDFH
IRU�PDMRU�UHVRXUFHV�LQ�D�FHUWDLQ�DUHD��H�J��WKH�(XURSHDQ�8QLRQ��DQG�RI�UHTXLUHG�UHGXFWLRQV�LQ
FRQVXPSWLRQ�IURP������OHYHOV��,W�LPSURYHV�WKH�PDVV�IORZ�DSSURDFKHV�ZLWK�D�PRUH�FRPSOH[
YLHZ�RQ�HDUWK�DQG�LWV�HFRORJLFDO�V\VWHP��+RZHYHU��LW�LV�VWLOO�JLYHV�OHVV�FRPSOLFDWHG�UHVXOWV�WKDQ
RWKHU�DSSURDFKHV�

������� &DUU\LQJ�FDSDFLW\

)ROORZLQJ� FODVVLFDO� HFRQRPLFV�� SURJUHVV� LQ� WHFKQRORJ\� DQG� WUDGH� LV� XQOLPLWHG�� 7KH� HDUWK·V
FDUU\LQJ�FDSDFLW\�IRU�DQ�LQFUHDVLQJ�SRSXODWLRQ�LV� LQILQLWHO\�H[SDQGDEOH�DQG�LUUHOHYDQW�WR�GH�
PRJUDSK\�DQG�GHYHORSPHQW�SODQQLQJ��)DFWRUV�RI�SURGXFWLRQ�DUH� LQILQLWHO\�VXEVWLWXWDEOH�DQG
DQ�LQFUHDVH�LQ�UHVRXUFH�FRQVXPSWLRQ�LV�GLUHFWO\�IROORZHG�E\�DQ�LQFUHDVH�LQ�JOREDO�ZHOIDUH�

2Q�WKH�FRQWUDU\��DOWHUQDWLYH�FRQFHSWV�VHH�WKH�HQYLURQPHQW·V�FDUU\LQJ�FDSDFLW\�DV�WKH�IXQGD�
PHQWDO� EDVLV� IRU� GHPRJUDSKLF� DFFRXQWLQJ�� &DUU\LQJ� &DSDFLW\� LV� GHILQHG� DV� HQYLURQPHQW·V
´PD[LPXP� SHUVLVWHQWO\� VXSSRUWDEOH� ORDGµ� �&DWWRQ�� ������ FLWHG� LQ� 5HHV�� ������� +XPDQ� LQ�
GXFHG�ORDG�LV�QRW�RQO\�D�IXQFWLRQ�RI�SRSXODWLRQ��EXW�GLUHFWO\�GHSHQGHQW�RQ�SHU�FDSLWD�FRQ�
VXPSWLRQ��5HPDLQLQJ�VWRFNV�RI�QDWXUDO�FDSLWDO�KDYH�WR�EH�KXVEDQGHG�DGHTXDWHO\� WR�VXVWDLQ
WKH�DQWLFLSDWHG�ORDG�RI�WKH�KXPDQ�HFRQRP\��5HHV��������DUJXHV�WKDW�GHVSLWH�WKH�LQFUHDVLQJ
WHFKQRORJLFDO�VRSKLVWLFDWLRQ��KXPDQNLQG�UHPDLQV�LQ�D�VWDWH�RI�´REOLJDWH�GHSHQGHQF\µ�RQ�WKH
SURGXFWLYLW\�DQG�OLIH�VXSSRUW�VHUYLFHV�RI�WKH�HFRVSKHUH��7KHUHIRUH��HFRQRPLF�DVVHVVPHQWV�RI
WKH�KXPDQ�FRQGLWLRQV�VKRXOG�EH�EDVHG�RQ��RU�DW�OHDVW�LQIRUPHG�E\��HFRORJLFDO�DQG�ELRSK\VLFDO
DQDO\VHV�

0DQ\�$UHD�EDVHG�6XVWDLQDELOLW\� ,QGLFDWRUV�KDYH�EHHQ�GHYHORSHG��$PRQJ�WKHP�DUH� WKH�(FR�
ORJLFDO� )RRWSULQW� �$SSURSULDWHG�&DUU\LQJ�&DSDFLW\� ��$&&�� DV�ZHOO� DV� WKH� 3HUVRQDO� SODQHWRLG
�WKH�SHU�FDSLWD� ODQG�ZDWHU� UHTXLUHPHQW�DW�D�VSHFLILF�PDWHULDO�VWDQGDUG�RI� OLYLQJ��� HFRORJLFDO
GHILFLW� �UHVRXUFH� FRQVXPSWLRQ� E\� D� GHILQHG� HFRQRP\� RU� SRSXODWLRQ� LQ� H[FHVV� RI� OR�
FDOO\�UHJLRQDOO\�VXVWDLQDEOH�QDWXUDO�SURGXFWLRQ�DQG�DVVLPLODWLYH�FDSDFLW\���VXVWDLQDELOLW\�JDS
�D�PHDVXUH�RI�WKH�GHFUHDVH�LQ�FRQVXPSWLRQ�UHTXLUHG�WR�HOLPLQDWH�WKH�HFRORJLFDO�GHILFLW��

������� (FRORJLFDO�IRRWSULQW

)URP�DQ�HFRORJLFDO�SHUVSHFWLYH��DGHTXDWH�ODQG�DQG�DVVRFLDWHG�QDWXUDO�FDSLWDO�DUH�IXQGDPHQ�
WDO�WR�WKH�SURVSHFWV�IRU�FRQWLQXHG�FLYLOL]HG�H[LVWHQFH�RQ�HDUWK��7KH�KXPDQ�SRSXODWLRQ�DQG�WKH
DYHUDJH�FRQVXPSWLRQ�DUH�LQFUHDVLQJ�ZKLOH�WKH�WRWDO�DUHD�RI�SURGXFWLYH�ODQG�LV�IL[HG��&DUU\LQJ
FDSDFLW\�LV�XVXDOO\�VHHQ�DV�WKH�PD[LPXP�SRSXODWLRQ�RI�D�JLYHQ�VSHFLHV�WKDW�FDQ�EH�VXSSRUWHG
LQGHILQLWHO\�LQ�D�GHILQHG�KDELWDW�ZLWKRXW�SHUPDQHQWO\�LPSDLULQJ�WKH�SURGXFWLYLW\�RI�WKDW�KDEL�
WDW��+XPDQ�FDUU\LQJ�FDSDFLW\�JLYHV� WKH�PD[LPXP�UDWHV�RI� UHVRXUFH�H[SORLWDWLRQ��FRQVXPS�
WLRQ��DQG�ZDVWH�JHQHUDWLRQ�WKDW�FDQ�EH�VXVWDLQHG�LQGHILQLWHO\�ZLWKRXW�SURJUHVVLYHO\�LPSDLULQJ
WKH� SURGXFWLYLW\� DQG� IXQFWLRQDO� LQWHJULW\� RI� UHOHYDQW� HFRV\VWHPV�� +RZHYHU�� QRQ�UHQHZDEOH
UHVRXUFHV�DUH�RQO\�LQFOXGHG�LQ�WKH�FRQFHSW�LI�WKH\�KDYH�DQ�VLJQLILFDQW�LPSDFW�RQ�WKH�KHDOWK�RI
WKH�HFRV\VWHP�GXH�WR�WKHLU�WR[LFLW\�SRWHQWLDO�

7HUUHVWULDO�HFRV\VWHPV�DQG�DVVRFLDWHG�ZDWHU�ERGLHV�SURGXFH�PDQ\�IRUPV�RI�QDWXUDO� LQFRPH
�UHVRXUFH�DQG�VHUYLFH�IORZV���7KH�DUHD�RI�SURGXFWLYH�ODQG�WKDW�LV�QHHGHG�WR�VXVWDLQ�D�GHILQHG
SRSXODWLRQ�LQGHILQLWHO\�ZKHUHYHU�RQ�(DUWK�WKDW�ODQG�LV�ORFDWHG�FDQ�EH�FDOFXODWHG��7KH�DUHD�RI
ODQG�ZDWHU�FDQ�EH�FDOFXODWHG�WKDW�LV�UHTXLUHG�WR�VXVWDLQDEO\�SURGXFH�WKH�TXDQWLW\�RI�DQ\�UH�
VRXUFH�RU�HFRORJLFDO�VHUYLFH�XVHG�E\�D�GHILQHG�SRSXODWLRQ�DW�D�JLYHQ�OHYHO�RI�WHFKQRORJ\��7KH
VXP�RI�VXFK�FDOFXODWLRQV� IRU�DOO� VLJQLILFDQW� FDWHJRULHV�RI� FRQVXPSWLRQ�JLYHV�D� FRQVHUYDWLYH
DUHD�EDVHG�HVWLPDWH�RI�WKH�QDWXUDO�FDSLWDO�UHTXLUHPHQWV�IRU�WKDW�SRSXODWLRQ�
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7KH�IRRWSULQW�LV�FDOFXODWHG�E\�GLYLGLQJ�WKH�DQQXDO�UHVRXUFH�IORZ�E\�WKH�\LHOG��SHU�DUHD���,W�FDQ
EH�GHILQHG�DV�WKH�ELRSK\VLFDO�UHVRXUFH�IORZV�DQG�ZDVWH�DVVLPLODWLRQ�FDSDFLW\�SHU�XQLW�RI�WLPH
IURP�JOREDO�WRWDOV�E\�D�GHILQHG�HFRQRP\�RU�SRSXODWLRQ��7KH�DUHD�WKDW�LV�UHTXLUHG�WR�VXVWDLQD�
EO\�SURGXFH�WKH�TXDQWLW\�RI�DQ\�UHVRXUFH�RU�HFRORJLFDO�VHUYLFH�XVHG�E\�D�GHILQHG�SRSXODWLRQ
RU�HFRQRP\�DW�D�JLYHQ�OHYHO�RI�WHFKQRORJ\�LV�FDOFXODWHG�

$UHD�QHHGHG�IRU�GLIIHUHQW�SXUSRVHV�LV�OLPLWHG��7KHUHIRUH��D�FRPSHWLWLRQ�IRU�VSDFH�LV�RQJRLQJ�
$JULFXOWXUH�QHHGV�WKH�VSDFH��ZKLFK�LV�RFFXSLHG�E\�URDGV��E\�IRUHVWV��RU�E\�LQGXVWU\��7KH�WRWDO
HFRORJLFDO�IRRWSULQW�VXPPDUL]HV�WKH�DUHD�QHHGHG��,Q�:DFNHUQDJHO�HW��DO���������PDLQ�FDWHJR�
ULHV�RI�HFRORJLFDOO\�SURGXFWLYH�DUHDV�DUH�DUDEOH�ODQG��SDVWXUH��IRUHVW��VHD�VSDFH��EXLOW�XS�ODQG�
DQG�IRVVLO�HQHUJ\�ODQG�

7KH�HFRORJLFDO�IRRWSULQW�PHDVXUHV�KXPDQ·V��DQG�QDWLRQ·V��GHSHQGHQFH�RQ�QDWXUH��(YHU\�QD�
WLRQ�GHSHQGV�RQ�HFRORJLFDO� FDSDFLW\� WR� VXVWDLQ� LWVHOI��$�QDWLRQ
V�HFRORJLFDO� IRRWSULQW� FRUUH�
VSRQGV�WR�WKH�DJJUHJDWHG� ODQG�DQG�ZDWHU�DUHD� LQ�YDULRXV�HFRV\VWHP�FDWHJRULHV�� WKDW� LV�DS�
SURSULDWHG� E\� WKDW� QDWLRQ� WR� SURGXFH� DOO� WKH� UHVRXUFHV� LW� FRQVXPHV� DQG� WR� DEVRUE� DOO� WKH
ZDVWH� LW�JHQHUDWHV�RQ� D� FRQWLQXRXV�EDVLV�� XVLQJ�SUHYDLOLQJ� WHFKQRORJ\� �G\QDPLF� HYDOXDWLRQ
SURFHVV���7KH�HFRORJLFDO�IRRWSULQW�LQGLFDWHV�WKH�QDWLRQ·V�SUHVVXUH�RQ�WKH�HFRORJLFDO�V\VWHP��,I
D� QDWLRQ� LV� XVLQJ�PRUH� HFRORJLFDO� VSDFH� WKDQ� WKHUH� LV� ZLWKLQ� LWV� ERXQGDULHV�� DQ� HFRORJLFDO
GHILFLW� ZLOO� UHVXOW�� &RQVHTXHQWO\�� PLVVLQJ� HFRORJLFDO� FDSDFLW\� ZLOO� EH� LPSRUWHG� RU� QDWXUDO
FDSLWDO�VWRFNV�ZLOO�EH�H[WHQVLYHO\�GHJUDGHG��&RXQWULHV�ZLWK�IRRWSULQWV�VPDOOHU�WKDQ�WKHLU�FD�
SDFLW\�DUH�OLYLQJ�ZLWKLQ�WKHLU�QDWLRQ·V�HFRORJLFDO�PHDQV�

7KH�FRQFHSW�KDV�EHHQ�GHYHORSHG�WR�VKRZ�LQ�D�VLPSOH�ZD\�ZKDW�WKH�´UHDO�FRVWVµ�RI�KXPDQ�DF�
WLYLWLHV�DUH��$UHD�LV�DQ�HDVLO\�XQGHUVWDQGDEOH�FULWHULRQ�DQG�PDNHV�RXWSXWV�RI�PHDVXUHV�YLVLEOH�
*HQHUDOO\�� WKHUH� LV� VRPH� GLVFXVVLRQ� DERXW� WKH� SRVVLEOH� XVH� RI� FDUU\LQJ� FDSDFLW\� FRQFHSWV�
6RPH�H[SHUWV�UHMHFW�WKH�DSSOLFDWLRQ�RI�WKLV�FRQFHSW�WR�KXPDQ�EHLQJV��,W�LV�HDVLHU�WR�DSSO\�LW�WR
DQLPDOV�WKDQ�WR�KXPDQV��EHFDXVH�SHU�FDSLWD� UHVRXUFH�FRQVXPSWLRQ� IRU�DQLPDOV� LV�FRQVWDQW
RYHU�WLPH�DQG�FRQVWDQW�RQ�LQGLYLGXDO�PHPEHUV�RI�WKH�VSHFLHV��+HQFH��IRU�KXPDQ�EHLQJV�ZH
FDQQRW�VSHDN�RI�FDUU\LQJ�FDSDFLW\�LQ�WHUPV�RI�SRSXODWLRQ�DORQH��$QRWKHU�RSWLRQ�LV�WR�GHILQH
FDUU\LQJ�FDSDFLW\�QRW�DV�D�PD[LPXP�SRSXODWLRQ�EXW�UDWKHU�DV�D�PD[LPXP�ORDG�WKDW�FDQ�VDIHO\
EH�LPSRVHG�RQ�WKH�HQYLURQPHQW�

����� 7KHUPRG\QDPLF�DQDO\VLV

������� (QWURS\

,Q� WKH�SXEOLFDWLRQ� ´7KH�(QWURS\�/DZ�DQG� WKH�(FRQRPLF�3URFHVVµ� ��������*HRUJHVFX�5RHJHQ
FKDOOHQJHG�QHR�FODVVLFDO�HFRQRPLF�WKHRU\�E\�OLQNLQJ�WKH�ODZV�RI�WKHUPRG\QDPLF�WR�HFRQRPLF
SURFHVVHV�

(QWURS\�LV�ZLGHO\�VHHQ�DV�D�IXQGDPHQWDO�QDWXUDO�PHDVXUHPHQW�� ,Q������WKH�SK\VLFLVW�6LU��$�
(GGLQJWRQ�GHVFULEHG�WKH�VWHDG\�LQFUHDVH�RI�HQWURS\�DV�RQH�RI�WKH�SULPDU\�ODZV�RI�QDWXUH��+H
FDOOHG�HQWURS\�DV�´WKH�DUURZ�RI�WLPHµ��7KHUH�DUH�VHYHUDO�GHILQLWLRQV�DQG�DSSURDFKHV�RI�HQWURS\
�$\UHV��������+RZHYHU��WZR�RI�WKHP�DUH�IXQGDPHQWDO�

7KHUPRG\QDPLF�DSSURDFK��2ULJLQDOO\��5��&ODXVLXV�GHYHORSHG�WKH�FRQFHSW�RI�HQWURS\�LQ������
+LV�IXQGDPHQWDO� ODZ�VD\V�WKDW�WKH�HQHUJ\�RI�WKH�XQLYHUVH�LV�FRQVWDQW� �)LUVW�7KHUPRG\QDPLF
/DZ���7KH�HQWURS\�LV�VWULYLQJ�IRU�PD[LPL]DWLRQ�DW�HYHU\�SRLQW�RI�WLPH��6HFRQG�7KHUPRG\QDPLF
/DZ���,W�LV�FDOFXODWHG�IURP�KHDW�IORZ�DQG�WHPSHUDWXUH�

6WDWLVWLFDO�DSSURDFK��$W�WKH�HQG�RI�WKH���WK�FHQWXU\�WKH�VWDWLVWLFDO�WKHUPRG\QDPLF�RU�WKH�VWD�
WLVWLFDO�PHFKDQLF�ZDV� DGGHG� WR� WKH� FODVVLFDO� RU� SKHQRPHQRORJLFDO� WKHUPRG\QDPLF�� /XGZLJ
%ROW]PDQQ·V� ������� VWDWLVWLFDO� PHWKRGV� KHOSHG� WR� ILQG� WKH� EDVLF� FRQQHFWLRQ� EHWZHHQ� WKH
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FKDUDFWHULVWLFV�RI�SDUWLFOHV�DQG�WKH�PDFURVFRSLF�FKDUDFWHULVWLFV�RI�D�V\VWHP�ZLWK�PDQ\�SDUWL�
FOHV��(QWURS\�KDV�EHHQ�XVHG�LQ�VWDWLVWLFV�WR�DVVHVV�WKH�GLVVHPLQDWLRQ�RI�IUHTXHQF\�DQG�SURE�
DELOLW\�FDOFXODWLRQV��$�VHSDUDWH�RULHQWDWLRQ�LQ�WKH�ILHOG�RI�WKH�VWDWLVWLFDO�DSSOLFDWLRQ�RI�HQWURS\
LV� WKH� LQIRUPDWLRQ� DSSURDFK�� 6KDQQRQ� �6KDQQRQ�������� FLWHG� LQ�5HFKEHUJHU�� ������GHILQHG
HQWURS\�DV�D�PHDVXUHPHQW�IRU�WKH�XQFHUWDLQW\�RI�LQIRUPDWLRQ�VRXUFHV��,W�LV�XVHG�DV�D�VWDWLVWL�
FDO�WRRO��H�J��IRU�WKH�DVVHVVPHQW�RI�GLVWULEXWLRQ�SURFHVVHV�

(FRQRPLF�LPSDFWV��6LQFH�SURGXFWLRQ�SURFHVVHV�GR�QRW�WRWDOO\�FRQYHUW�SURGXFWLRQ�IDFWRUV�LQWR
JRRGV��E\�SURGXFWV�RFFXU��$FFRUGLQJ�WR�WKH�)LUVW�7KHUPRG\QDPLF�/DZ��PDWHULDO�DQG�HQHUJ\
DUH�QRW�ORVW��,Q�WKH�HFRQRPLF�SURFHVV�QRW�PDWHULDO��EXW�WKH�EHQHILW�FRQQHFWHG�LV�FRQVXPHG�
7KHUHIRUH��VRRQHU�RU�ODWHU�DOO�PDWHULDO�ZLOO�EH�PRYHG�EDFN�WR�WKH�HFRORJLFDO�V\VWHP�DV�DQ�HQ�
YLURQPHQWDO�EXUGHQ��'XH�WR�WKH�6HFRQG�7KHUPRG\QDPLF�/DZ��/DZ�RI�(QWURS\��SURFHVVHV�DUH
LUUHYHUVLEOH�DQG�LQFUHDVH�HQWURS\�RI�WKH�V\VWHPV��&RQVHTXHQWO\��RQH�FDQ�VWDWH�WKDW�HFRQRPLF
DFWLYLWLHV�ZLWKRXW�HQYLURQPHQWDO�EXUGHQ�DUH�QRW�SRVVLEOH�� (YHU\�HFRQRPLF�SURFHVV�ZLWK�E\�
SURGXFWV�VXFK�DV�SROOXWDQWV��ZDVWH�DQG�ZDVWH�HQHUJ\�GHFUHDVHV�WKH�FRQWHQW�RI�HQYLURQPHQWDO
UHVRXUFHV�DYDLODEOH��ZKDW�FDQ�EH�VHHQ�H�J��LQ�UHF\FOLQJ�SURFHVVHV�DV�´WKLQ�RXWµ��

)RU�SUDFWLFDO�DSSOLFDWLRQ�RI�WKH�HQWURSLF�ODZ�WZR�H[DPSOHV�DUH�JLYHQ�

:DVWH�SRWHQWLDO�HQWURS\��:3(���$FFRUGLQJ�WR�$\UHV��0DUWLQiV���������WKH�:DVWH�3RWHQWLDO�(Q�
WURS\��:3(��PHDVXUHV�WKH�HQYLURQPHQWDO�SUHVVXUH�H[HUWHG�E\�D�PDVV�IORZ�DQG�LQGLFDWHV�HFR�
ORJLFDO�GHILFLWV��7KH�HPLVVLRQ�RI�PDWHULDO�IOX[HV�WR�WKH�HQYLURQPHQW�LV�PRUH�GDQJHURXV�� WKH
ODUJHU�WKH�GLIIHUHQFH�LV�EHWZHHQ�WKH�FKHPLFDO�VWDWH�RI�WKH�PDWHULDO�IOX[HV��H�J��SROOXWDQWV��DQG
WKH�FKHPLFDO�HTXLOLEULXP�RI�WKH�ORFDO�HQYLURQPHQW��)RU�H[DPSOH��WKH�H[KDXVW�DLU�RI�D�FDU�HQ�
WHUV�WKH�DWPRVSKHUH��ZKLFK�KDV�D�GLIIHUHQW�WHPSHUDWXUH��SUHVVXUH��DQG�FKHPLFDO�FRPSRVLWLRQ�
7KH� KLJKHU� WKH� GLIIHUHQFHV�� WKH� KLJKHU� WKH� LPSDFWV� DUH�� 7KHUHIRUH�� D� ´JRRGµ� SURFHVV� GLV�
FKDUJHV�OLWWOH�HQWURS\�LQ�ZDVWHV�DQG�XVHV�OLWWOH�HQHUJ\�

6XEVWDQFH�&RQFHQWUDWLQJ�(IILFLHQF\��6&(���$FFRUGLQJ�WR�5HFKEHUJHU���������WKH�FKDUDFWHULV�
WLFV�RI�D�SURFHVV�WR�GLOXWH�RU�FRQFHQWUDWH�VXEVWDQFHV�FDQ�EH�PHDVXUHG�E\�PHDQV�RI�VXEVWDQFH
IORZ�DQDO\VLV��7KH� IRUPDOLVP� LV�GHULYHG� IURP�VWDWLVWLFDO�HQWURS\��7KH�PHWKRG�GHYHORSHG�DO�
ORZV�FRPSDULQJ�VXEVWDQFH�EDODQFHV�RI�YDULRXV�VLQJOH�SURFHVVHV��ZKLFK�KDYH�GLIIHUHQW�HPLV�
VLRQV�DQG�UHVLGXHV��7KH�JOREDO�DLP�RI�WKH�PHWKRG�LV�WKDW�KDUPIXO�RU�WR[LF�VXEVWDQFHV�VKRXOG
EH�KLJKO\�FRQFHQWUDWHG�LQ�VPDOO�PDVVHV��JLYLQJ�D�VPDOO�HQWURS\���7KH�6XEVWDQFH�&RQFHQWUDW�
LQJ�(IILFLHQF\�PHDVXUHV�WKH�H[WHQW�RI�WKH�FRQFHQWUDWLRQ�RI�VXEVWDQFHV��7KH�KLJKHU�WKH�FRQ�
FHQWUDWLRQ��WKH�ORZHU�WKH�´HQWURS\µ�LV��6LQFH�UHVRXUFH�PDQDJHPHQW�GHDOV�ZLWK�WKH�DYDLODELOLW\
RI�PDWHULDO��WKH�6&(�LV�D�PHWKRG�WR�JDLQ�HIILFLHQF\�LQ�WKLV�ILHOG�

������� ([HUJ\

([HUJ\� LV�GHILQHG�DV� WKH�SRWHQWLDO�ZRUN� WKDW� FDQ�EH� H[WUDFWHG� IURP�D� V\VWHP�E\� UHYHUVLEOH
SURFHVVHV�DV�WKH�V\VWHP�HTXLOLEUDWHV�ZLWK� LWV�VXUURXQGLQJV� �$\UHV�������� ,W� LV� WKH� ´XVHDEOHµ
SDUW�RI�HQHUJ\�EHFDXVH�RQO\�H[HUJ\�LV�DYDLODEOH�IRU�HFRQRPLF�SURFHVVHV��7KH�H[HUJ\�FRQWHQW
RI�K\GURFDUERQ�IXHOV�LV�YHU\�FORVHO\�UHODWHG�WR�WKH�XVXDO�PHDVXUH�RI�HQHUJ\��´KHDW�RI�FRPEXV�
WLRQµ��ZKLOH�WKH�H[HUJ\�FRQWHQW�RI�RUH�UHIOHFWV�LWV�TXDOLW\�DQG�DYDLODELOLW\��ZKLFK�FDQ�EH�YHU\
ORZ�GHVSLWH�RI�LWV�LPSRUWDQW�TXDOLW\���0DUWLQDV�	�$\UHV��������DGGHG�WKDW�´H[HUJ\µ�LV�WKH�OLP�
LWLQJ�TXDQWLW\�WR�UHF\FOH��UHQHZ��PDWHULDO�GLVVLSDWHG�WKURXJK�HFRQRPLF�SURFHVVHV�

)RU�DSSOLFDWLRQ�RI�H[HUJ\�WKUHH�PHWKRGV�DUH�JLYHQ�

([HUJ\�DV�D�PHDVXUH�RI�5HVRXUFH�:DVWH�6WRFNV�	�)ORZV��$\UHV��������EDVHV�WKH�PHDVXUH�
PHQW�RI�VWRFNV�DQG�IORZV�RI�UHVRXUFHV�DQG�ZDVWH�RQ�WKHLU�H[HUJ\��7KH�DSSURDFK�LV�WR�FDOFX�
ODWH�WKH�H[HUJ\�RI�LQSXWV�DQG�RXWSXWV��LQFOXGLQJ�ZDVWHV�DQG�ORVVHV��7KHQ��H[HUJ\�ZRXOG�EH�D
VLQJOH� FRPPRQ�DQG� FRPSDUDEOH�PHDVXUH�� ([HUJ\� LV�QRW� FRQVHUYHG� LQ� HFRQRPLF� SURFHVVHV�
EXW�WRWDOO\�FRQVXPHG��7KHUHIRUH��H[HUJ\�LV�WKH�PHDVXUH�RI�SRWHQWLDO�ZRUN�HPERGLHG�LQ�D�PD�
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WHULDO��$V�H[HUJ\�LV�FDOFXODWHG�XVLQJ�IXQGDPHQWDO�WKHUPRG\QDPLF�ODZV��WKH�DSSURDFK�FDQ�EH
XVHG�IRU�ERWK��DFFRXQWLQJ�VWRFNV�DQG�PHDVXULQJ�IORZV�

([HUJ\�LQ�/LIH�&\FOH�$QDO\VLV��/&$���)RU�PRUH�SUDFWLFDELOLW\��H[HUJ\�DQDO\VLV�FDQ�DOVR�EH�XVHG
LQ�/LIH�&\FOH�$QDO\VLV��$\UHV��$\UHV��0DUWLQDV��������7KH�H[HUJHWLF�HIILFLHQF\�FDQ�EH�PHDVXUHG
DV�EDVLF�SULQFLSOH��)RU�D�JOREDO�FRPSDULVRQ�RI�GLIIHUHQW�UHVRXUFHV��H[HUJ\�SURYLGHV�D�UHOLDEOH
SDUDPHWHU�ZLWK�D�VLQJOH�FRPSDUDEOH�XQLW��0RUHRYHU��H[HUJ\�FDQ�EH�XVHG�WR�FDOFXODWH�WKH�´H[�
HUJ\� LQSXW� LQWHQVLW\µ� WR� FRPSDULQJ� GLIIHUHQW� DFWLYLWLHV� DQG� SURFHVVHV� �VLPLODU� WR� 0,36�� EXW
EDVHG�RQ�H[HUJ\�IORZV��

63,�²�6XVWDLQDEOH�3URFHVV�,QGH[��7KH�6XVWDLQDEOH�3URFHVV�,QGH[��63,��LV�D�PHDVXUH�GHYHORSHG
WR� HYDOXDWH� WKH� YLDELOLW\� RI� SURFHVVHV� XQGHU� VXVWDLQDEOH� HFRQRPLF� FRQGLWLRQV� �.URWVFKHN�
�������7KH�HPSKDVLV�RI�63,�OLHV�LQ�HPEHGGLQJ�DQ\�SURFHVV�LQWR�HFRORJLFDO�V\VWHPV�UDWKHU�WKDQ
LQ�DFFRXQWLQJ�LWV�LPSDFWV�RQ�WKH�HQYLURQPHQW��7KH�FRQFHSW�RI�63,�LV�EDVHG�RQ�WKH�DVVXPSWLRQ
WKDW�LQ�D�WUXO\�VXVWDLQDEOH�VRFLHW\�WKH�EDVLV�RI�HFRQRP\�LV�WKH�VXVWDLQDEOH�IORZ�RI�VRODU�H[�
HUJ\��7KH�FRQYHUVLRQ�RI�WKH�VRODU�H[HUJ\�WR�VHUYLFHV�QHHGV�DUHD��$UHD�LV�ERWK��D�UHFLSLHQW�RI
VRODU�HQHUJ\�DQG�D�SURGXFWLRQ�IDFWRU��7KHUHIRUH��DUHD�LV�WKH�OLPLWLQJ�UHVRXUFH�LQ�D�VXVWDLQDEOH
HFRQRP\�EHFDXVH�WKH�VXUIDFH�LV�ILQLWH��&RQVHTXHQWO\��WKH�63,�PHDVXUHV�WKH�HFRORJLFDO�LPSDFW
RI�D�SURFHVV�ZLWK�UHVSHFW�RQ�WKH�TXDQWLW\�DQG�WKH�TXDOLW\�RI�WKH�HQHUJ\�DQG�PDVV�IORZV�LW�LQ�
GXFHV��7KXV��SURGXFWV�QHHGLQJ�PRUH�DUHD�IRU�WKH�VDPH�VHUYLFH�DUH�OHVV�FRPSHWLWLYH�LI�DUHD�LV
OLPLWHG�� ,W�DOVR�UHODWHV�WKHVH�DUHDV�WR�WKH�DUHD�DYDLODEOH�WR�D�FLWL]HQ� LQ�D�JLYHQ�JHRJUDSKLFDO
FRQWH[W��IURP�UHJLRQDO�WR�JOREDO���7KXV��63,�DQG�$SSURSULDWH�&DUU\LQJ�&DSDFLW\�KDYH�D�JUHDW
GHDO� LQ� FRPPRQ�� DOWKRXJK�63,� LV�PRUH�GHWDLOHG��7KH� DGYDQWDJHV�RI� WKH� 63,� FRQFHSW� DUH� LWV
XQLYHUVDO� DSSOLFDELOLW\� DQG� WKH�KLJK� VHQVLWLYLW\� IRU� VXVWDLQDEOH� TXDQWLWLHV�� 7KH� 63,� LV� GHVLJ�
QDWHG�WR�EH�UHOLDEOH�IRU�VWUDWHJLF�SODQQLQJ�DQG�RSWLPL]DWLRQ��,W�DOORZV�DQDO\VHV�ZLWK�GLIIHUHQW
REMHFWLYHV�XVLQJ�DGHTXDWH�DQG�ZHOO�DFFHVVLEOH�GDWD�

������� :KDW�FDQ�WKHUPRG\QDPLFV�FRQWULEXWH�WR�WKH�GLVFXVVLRQ�RQ�UHVRXUFH�PDQDJHPHQW"

6LQFH� HFRQRPLF� DSSURDFKHV� PHDVXUH� ´PRQH\� IORZVµ� LQVWHDG� RI� ´PDVV�HQHUJ\� IORZVµ� DQG
WUDQVIRUPDWLRQV��VWDQGDUG�PRGHOV�IDLO�WR�FRQVLGHU�HQWURS\�DV�D�IXQGDPHQWDO�PHDVXUHPHQW��%\
FRQWUDVW�� WKH�6HFRQG�/DZ�RI�7KHUPRG\QDPLFV� �´(QWURS\µ�� VXSSRUWV� WKH� LGHD�RI� FDUU\LQJ�FD�
SDFLW\�VLQFH�DOO�KLJKO\�RUGHUHG�V\VWHPV�GHYHORS�DQG�JURZ��LQFUHDVH�WKHLU� LQWHUQDO�RUGHU�� ´DW
WKH� H[SHQVH�RI� LQFUHDVLQJ�GLVRUGHU� DW� KLJKHU� OHYHOV� LQ� WKH� V\VWHPV�KLHUDUFK\µ� �6FKQHLGHU�	
.D\�� ������ FLWHG� LQ� 5HHV� (��:��� ������� %HFDXVH� RI� WKH� H[WHQVLYH� GLVVLSDWLRQ� RI� HQHUJ\� DQG
PDWHULDO�� WKH� FRPSOH[�G\QDPLF� V\VWHPV�DUH� LQ� D�QRQHTXLOLEULXP�VWDWH� UHTXLULQJ� D� FRQVWDQW
LQSXW� WR� PDLQWDLQ� WKHLU� LQWHUQDO� RUGHU� �´GLVVLSDWLYH� VWUXFWXUHVµ��� 7KH� KXPDQ� HFRQRP\� FDQ
WKHUHIRUH�EH�GHVFULEHG�DV�D�KLJKO\�RUGHUHG��G\QDPLF��IDU�IURP�HTXLOLEULXP�GLVVLSDWLYH�VWUXF�
WXUH��,W�LV�GHSHQGHQW�RQ�WKH�IRUPDWLRQ�RI�HQHUJ\�DQG�PDWHULDO�LQ�WKH�HFRVSKHUH�IRU�LWV�JURZWK
DQG�GHYHORSPHQW��´FRQVXPLQJ�V\VWHPµ���7KLV�LQSXW�WR�WKH�HFRQRP\�IURP�QDWXUH�LV�FDOOHG�WKH
´QDWXUDO�LQFRPHµ��:KHQ�FRQVXPSWLRQ�E\�WKH�HFRQRP\�H[FHHGV�QDWXUDO�LQFRPH��WKH�FRQWLQX�
RXV�JURZWK�RI�WKH�HFRQRP\�FDQ�EH�SXUFKDVHG�RQO\�DW�WKH�H[SHQVH�RI�LQFUHDVLQJ�GLVRUGHU�RU
HQWURS\�LQ�WKH�HFRVSKHUH�DQG�ZRXOG�EH�PDQLIHVWHG�WKURXJK�WKH�GHSOHWLRQ�RI�QDWXUDO�FDSLWDO�

��� 5HVRXUFH�(FRQRPLFV

2QH�RI�WKH�WKHRULHV�RI�UHVRXUFH�HFRQRPLFV�LV�WKDW�WKH�UHVRXUFH�FRQVXPSWLRQ�ZLOO�QRW�EH�DF�
FHOHUDWHG��EXW�VORZO\�UHGXFHG�LQ�DQ�H[WHQW�RI�DSSURDFKLQJ�GHSOHWLRQ��&RQWUDULO\�WR�WKH�ODFN�RI
PDUNHW� VHOI�UHJXODWLRQ� IRU� ZDVWH� DQG� HPLVVLRQV�� VFDUFLW\� UHJXODWHV� WKH� H[WHQW� RI� UHVRXUFH
VWRFNV�DQG�UHVRXUFH�H[SORLWDWLRQ�
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����� %ULHI�KLVWRU\�RI�UHVRXUFH�HFRQRPLFV

$FFRUGLQJ�WR�7DKYRQHQ���������UHVRXUFH�HFRQRPLFV·�KLVWRU\�FDQ�EH�GLYLGHG�XS�LQWR���SDUWV�²
PDLQO\�GRPLQDWHG�E\�HSRFK�PDNLQJ�SXEOLFDWLRQV�

• 7KH�)LUVW�'HEDWH��´7KH�%ULWLVK�&ODVVLFDO�(FRQRPLVWVµ���7KRPDV�0DOWKXV�SXEOLVKHG�LQ�����
KLV�HVVD\�RQ�WKH�SULQFLSOHV�RI�SRSXODWLRQ�JLYLQJ�D�UDWKHU�SHVVLPLVWLF�YLHZ�RQ�WKH�GHYHORS�
PHQW�RI�KXPDQNLQG��,I�WKH�OLPLWV�RI�UHVRXUFHV�DUH�UHDFKHG��KXPDQNLQG�ZLOO�VWDUYH��2WKHU
HFRQRPLVWV�DW�WKLV�WLPH�ZHUH�QRW�VR�SHVVLPLVWLF�

• 7KH�6HFRQG�'HEDWH� �´7KH�8�6��&RQVHUYDWLRQ�0RYHPHQW� ������������DQG� WKH�6WXGLHV�E\
+RWHOOLQJ��������DQG�%DUQHWW�	�0RUVH�������µ���7KH�&RQVHUYDWLRQ�PRYHPHQW�HPSKDVL]HG
WKH�LGHD�WKDW�WKH�ORZHU�WKH�XVH�RI�QRQ�UHQHZDEOH�UHVRXUFHV�LV�WKH�EHWWHU��+RWHOOLQJ�SUH�
VHQWHG�KLV�PRGHO�WKDW�SURILW�PD[LPL]LQJ�PLQLQJ�FRPSDQLHV�ZRXOG�H[WUDFW�QRQ�UHQHZDEOH
UHVRXUFHV� DW� WKH� VRFLDOO\� RSWLPDO� UDWH� �VHH� FKDSWHU� ������ &RQWUDULO\� WR� WKH� &RQVHUYDWLRQ
0RYHPHQW�� WKH� VWXG\� RI� %DUQHWW� 	�0RUVH� ������� VWDWHG� WKDW� WKH� SULFHV� IRU� QDWXUDO� UH�
VRXUFHV��H[FHSW�LQ�IRUHVWU\��GHFOLQHG�LQ�WKH�SHULRG�IURP������WR�������6FDUFLW\�FRXOG�QRW
EH�GHWHFWHG�DV�D�FRQVHTXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQW�

• 7KH�7KLUG�'HEDWH��´7KH�/LPLWV�WR�*URZWK�5HSRUW�IRU�WKH�&OXE�RI�5RPH������µ���7KH�VWXG\
IRU�WKH�&OXE�RI�5RPH�ZDV�UDWKHU�SHVVLPLVWLF�SUHGLFWLQJ�GHSOHWLRQ�RI�FHUWDLQ�PHWDOV�E\�WKH
HQG�RI�WKH���WK�FHQWXU\�DQG�D�FROODSVH�RI�WKH�ZRUOG�SRSXODWLRQ�OHYHO��IRRG�SURGXFWLRQ�DQG
LQGXVWULDOL]DWLRQ�GXULQJ�WKH���VW�FHQWXU\��VHH�FKDSWHU����

• 7KH� )RXUWK� 'HEDWH�� ´3UH�6XVWDLQDELOLW\� 5HVHDUFK� LQ� (FRQRPLFV�� IURP� ����� 2QZDUGVµ��
6WDUWLQJ�ZLWK� WKH� RLO� FULVLV� LQ� ����� TXHVWLRQV� RI� VXVWDLQDELOLW\� EHFDPH� DQ� LVVXH� GXH� WR
VFDUFLW\�DQG�WKH�VXSSRVHG�WKUHDW�RI�GHSOHWLRQ�RI�UHVRXUFHV��(QGXULQJ�FRQVXPSWLRQ�OHYHOV�
LQYHVWPHQW�RI�WKH�FDSLWDO��DQG�WKH�XVH�WKH�VXEVWLWXWLRQ�ZLWK�UHQHZDEOH�UHVRXUFHV��DV�ZHOO
DV�HPSLULFDO�UHVHDUFK�RQ�WKH�XVH�RI�UHVRXUFHV�DUH�VRPH�RI�WKH�QHZ�LGHDV�

7DKYRQHQ� ������� FORVHV� WKH� KLVWRULFDO� UHYLHZ�ZLWK� KLV� FRQFOXVLRQV� IURP� HPSLULFDO� DQDO\VHV
WKDW�EDVLF�HFRQRPLF�SUHGLFWLRQV�DUH�WRR�SHVVLPLVWLF��&RQVLGHULQJ�FUXGH�RLO�SURGXFWLRQ�OHYHO�
UHVHUYH�OHYHOV�DQG�WKH�UHODWLRQVKLS�UHVHUYHV�WR�SURGXFWLRQ�LQFUHDVHG�LQ�WKH�ODVW�GHFDGHV��%H�
VLGHV��WKH�RLO�SULFH�LV�DJDLQ�RQ�WKH�VDPH�OHYHO�DV�LW�ZDV�LQ�WKH�VL[WLHV�RI�WKLV�FHQWXU\�DQG�SULFHV
RI�VHYHUDO�RWKHU�QRQ�UHQHZDEOH�UHVRXUFHV�DUH�VLJQLILFDQWO\� ORZHU� WKDQ� WKH\�ZHUH� LQ� WKH� ODVW
FHQWXU\��,Q�EULHI��7DKYRQHQ��������DUJXHV�WKDW�VFDUFLW\�LV�QRW�REVHUYDEOH�

&RQVHTXHQWO\�� QHZ� (FRQRPLF� ´(QGRJHQRXV� *URZWK�0RGHOVµ� LQFOXGH� WHFKQRORJLFDO� GHYHORS�
PHQW�DV�D�FRQWLQXRXV�SURJUHVV��VHH�FKDSWHU���������7KH�HFRQRPLF�PRGHOV�RI�VXVWDLQDEOH�GH�
YHORSPHQW�FDQ�EH�FDWHJRUL]HG�LQ�WKH�IROORZLQJ�ZD\��YDQ�GHQ�%HUJK��+RINHV�������

• (FRQRPLF�JURZWK� WKHRU\�� ,QFOXGLQJ� WHFKQRORJLFDO� SURJUHVV�� SROOXWLRQ�� DQG� RWKHU� IDFWRUV
�VHH�FKDSWHU��������

• 6HFWRUDOO\�GLVDJJUHJDWHG�PRGHOV��'HDOLQJ�ZLWK�WKH�TXHVWLRQ�RI�D�VXVWDLQDEOH�VWUXFWXUH�RI
WKH�HFRQRP\�

• 0RGHOV�RI��&R���HYROXWLRQ��WKH�EDVLF�LGHD�LV�WKDW�FKDQJHV�LQ�HFRQRPLFV�DUH�VR�IDVW�WKDW�LW
LV�LPSRVVLEOH�WR�KDYH�VRPH�VWDEOH�VWDWLRQDU\�RU�HTXLOLEULXP�VWDWH�RI�WKH�HFRQRPLF�V\VWHP�
7KH� PHWKRGV� DUH� EDVHG� RQ� HYROXWLRQDU\� WKHRULHV� LQ� ELRORJ\� WKHRULHV� RI� WHFKQRORJLFDO
FKDQJH�

• (PSLULFDO� LVVXHV��7KLV�DSSURDFK�GHDOV�ZLWK� WKH�HPSLULFDO�GHVFULSWLRQ�RI�HFRQRPLF�SURJ�
UHVV��FRQVXPSWLRQ�SURGXFWLRQ�LQGLFDWRUV�DQG�LQYHVWLJDWLRQ�RI�UHODWLRQVKLSV�JURZWK��HFR�
QRPLF�VWUXFWXUH�DQG�HQYLURQPHQWDO�VWUHVV�RU�GHJUDGDWLRQ�DV�ZHOO�DV�WKH�GHYHORSPHQW�RI
UHOLDEOH�VXVWDLQDELOLW\�LQGLFDWRUV��'HPDWHULDOL]DWLRQ�DQG�$FFRXQWLQJ�LVVXHV�DUH�FRQVLGHUHG
WR�EH�ZLWKLQ�WKLV�DUHD�RI�UHVHDUFK�
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����� 'LVFXVVLRQ�RI�WKH�EDVLF�DVVXPSWLRQV

)RU� IXUWKHU� GLVFXVVLRQ� RI� WKH� EDVLF� DVVXPSWLRQV� LQ� WKH� WKHRU\� RI� UHVRXUFH� HFRQRPLFV�� WKH
IROORZLQJ�VWUXFWXUH�LV�JLYHQ��$�EULHI�GHVFULSWLRQ�RI�WKH�OLVWHG�WKHRULHV�LV�JLYHQ�LQ�FKDSWHU�����

• 3ULFLQJ�RI�H[KDXVWLEOH�UHVRXUFHV

5LFDUGR·V�GLIIHUHQWLDO�UHQW

´5�SHUFHQW�UXOHµ�RI�*UD\

+RWHOOLQJ·V�UXOH

• 0DUNHWV

3HUIHFW�FRPSHWLWLRQ

,PSHUIHFW�FRPSHWLWLRQ

• &KDQJH�RI�SDUDPHWHUV

&KDQJH�RI�PDUNHW�UDWH�RI�LQWHUHVW

&KDQJH�RI�H[WUDFWLRQ�FRVW

&KDQJH�RI�UHVHUYHV

&KDQJH�RI�EDFNVWRS�WHFKQRORJ\

&KDQJH�RI�WD[HV�RQ�WKH�UHVRXUFHV

• 7UDGH�RI�QRQ�UHQHZDEOH�UHVRXUFHV

1DWLRQDO�HFRQRP\·V�H[SRUW�RI�H[KDXVWLEOH�UHVRXUFHV

1DWLRQDO�HFRQRP\·V�LPSRUW�RI�H[KDXVWLEOH�UHVRXUFHV

• 3URGXFWLRQ�SURFHVV�ZLWK�HQYLURQPHQWDO�H[KDXVWLEOH�UHVRXUFHV

&KDUDFWHUL]DWLRQ�RI�HIILFLHQW�SDWKV

&KDUDFWHUL]DWLRQ�RI�RSWLPDO�SDWKV

7UDQVLWLRQ�WR�EDFNVWRS�WHFKQRORJ\

• 5HF\FOLQJ�RI�H[KDXVWLEOH�UHVRXUFHV

5HF\FOLQJ�RI�HQYLURQPHQWDO�UHVRXUFHV

5HWXUQ�RI�UDZ�PDWHULDO

• 5HF\FOLQJ�DQG�HQYLURQPHQWDO�FRVW

(QYLURQPHQWDO�FRVW�LQIOXHQFH�RQ�UHVRXUFH�H[WUDFWLRQ

(QYLURQPHQWDO�UHVRXUFH�DV�LQSXW�IDFWRU

����� 1HR�FODVVLFDO�PRGHO

$�ORW�RI�UHVHDUFK�LV�XQGHUWDNHQ�WR�JHW�D�IRUPDO�DQDO\VLV�RI�WKH�FRQGLWLRQV�XQGHU�ZKLFK�HFR�
QRPLF�JURZWK�LV�VXVWDLQDEOH��7KH�PDLQ�TXHVWLRQ�LV�WR�ILQG�WKH�OLQN�EHWZHHQ�RSWLPDOLW\��HIIL�
FLHQF\��DQG�VXVWDLQDELOLW\��YDQ�GHQ�%HUJK��+RINHV��������)RU�WKLV�SXUSRVH��DOWHUQDWLYH�VRFLDO
REMHFWLYHV� DQG�DOWHUQDWLYH�SURGXFWLRQ� UHODWLRQVKLSV� KDYH� EHHQ� H[DPLQHG�� 7KH� QHR�FODVVLFDO
6RORZ�W\SH�RI�JURZWK�PRGHO�KDV�ORQJ�VHUYHG�DV�WKH�EHQFKPDUN�LQ�GHDOLQJ�ZLWK�WKH�TXHVWLRQ
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RI� OLPLWV� WR�JURZWK�� HLWKHU�EDVHG�RQ� UHVRXUFH� VFDUFLW\� RU� HQYLURQPHQWDO� SROOXWLRQ�� RU� ERWK�
2YHU�WKH�ODVW�GHFDGH��DWWHQWLRQ�KDV�VKLIWHG�WR�PRGHUQ�JURZWK�WKHRU\�

9DQ� GHQ� %HUJK�� +RINHV� ������� GHVFULEH� D� JHQHUDO� QHR�FODVVLFDO�PRGHO� ZLWK� HQYLURQPHQWDO
FRQVLGHUDWLRQV��7KH�PDWKHPDWLFDO�IRUPXODWLRQ�RI�WKH�JURZWK�WKHRU\�LV�JLYHQ�LQ�FKDSWHU�������
7KH�PRGHO�SUHVHQWHG�VWLOO�VXIIHUV�IURP�WKH�IDFW�WKDW� LV�QRW�JHQHUDO�HQRXJK��7KH�PRGHO�PD\
DJDLQ�FKDQJH�LI�DGGLWLRQDO�DFWLYLWLHV�DQG�HFRQRPLF�FDSLWDO�DUH�GHILQHG�VXFK�DV�UHODWHG�WR�UH�
F\FOLQJ�� DEDWHPHQW�� DQG� LQQRYDWLRQ� �WKH� ODWWHU� OHDGLQJ� WR� WKH�QHZ�JURZWK� WKHRU\��� 9DQ� GHQ
%HUJK��+RINHV��������DUJXH�WKDW�VXVWDLQDELOLW\�FDQ�EH�LQWHJUDWHG�LQ�WKH�JHQHUDO�FODVV�RI�PRG�
HOV�E\�WKH�IROORZLQJ�ZD\V�

�� )LQGLQJ�WKH�RSWLPDO��HIILFLHQW��G\QDPLF�VROXWLRQ�DQG�WHVWLQJ�ZKHWKHU�LW�VDWLVILHV�WKH�FKR�
VHQ�GHILQLWLRQ�RU�LQWHUSUHWDWLRQ�RI�VXVWDLQDEOH�GHYHORSPHQW�

�� ([SOLFLWO\� LQFRUSRUDWLQJ� VXVWDLQDELOLW\� DV� D� FRQGLWLRQ� RQ� WKH� VWRFN� RI� HQYLURQPHQWDO� UH�
VRXUFHV�RU�DVVLPLODWLYH�FDSDFLW\�RQ�FRQVXPSWLRQ�SDWWHUQV�RU�PRUH�JHQHUDOO\�RQ�ZHOIDUH
FKDQJHV�

�� 7KH� FKDQJH� RI� WKH� VRFLDO� REMHFWLYH� IXQFWLRQ�� IRU� H[DPSOH� E\� H[SOLFLWO\� JLYLQJ� D� ODUJHU
ZHLJKW�WR�WKH�ZHOIDUH�RI�JHQHUDWLRQV�LQ�WKH�GLVWDQW�IXWXUH��GLVFRXQWLQJ�LVVXHV��

����� 7HFKQRORJLFDO�,QQRYDWLRQ

$V�PHQWLRQHG�LQ�FKDSWHU��������VLQFH�WKH�HQG�RI�WKH�����
V�QHZ�JURZWK�WKHRULHV�KDYH�EHHQ
GHYHORSHG�WKDW�UHJDUG�WHFKQRORJ\�DV�HQGRJHQRXV�WR�WKH�HFRQRP\��%HIRUH�WHFKQRORJLFDO�SUR�
JUHVV�ZDV�VHHQ�DV�H[RJHQRXV��7KH�FDVH�RI�UHQHZDEOH�UHVRXUFHV�LV�PDLQO\�DQDO\]HG�ZLWKLQ�WKH
FRQWH[W�RI�VXFK�HQGRJHQRXV��RU�PRGHUQ��JURZWK�PRGHOV��YDQ�GHQ�%HUJK��+RINHV��������

6LPSVRQ��������GHVFULEHV�WKH�WHFKQRORJLFDO�SURJUHVV�DQG�LQQRYDWLRQ�SURFHVV�LQ�1DWXUDO�5H�
VRXUFH� ,QGXVWULHV� LQ� WKH�86$��7KH�DXWKRU�JLYHV�DQ�HPSLULFDOO\�RYHUYLHZ�DERXW� WKH� WUHQGV� LQ
UHVRXUFH�H[WUDFWLRQ��UHVRXUFH�FRVWV�DQG� WHFKQRORJLFDO� LQQRYDWLRQ� LQ� WKH� LQGXVWULHV�DIIHFWHG�
2QH�PDLQ�FRQFOXVLRQ�LV�WKDW�SULFHV�DUH������ORZHU�WKDQ����\HDUV�DJR�LQGLFDWLQJ�WKDW�WKHUH�LV
QR�VFDUFLW\� LQ� WKH� ILHOG�RI�1DWXUDO�5HVRXUFH� ,QGXVWULHV��7KLV� IDFW� FDQ�EH� LQWHUSUHWHG� DV� LP�
SURYHPHQW� LQ�H[WUDFWLRQ�DQG� UHGXFWLRQV�RI� WKH�FRVW�RI�SURGXFWLRQ� WKURXJK� LQQRYDWLRQ��7KH
UHDVRQV�IRU�VWHDG\�WHFKQRORJLFDO�SURJUHVV�FDQ�EH�VXPPDUL]HG�

�� 1HFHVVLW\��EHFDXVH�WKH�PRVW�HDVLO\�DFFHVVLEOH�UHVHUYHV�KDYH�EHHQ�GHSOHWHG�RYHU�WLPH�

�� *UDGXDO� SURFHVV� RI� WHFKQRORJ\� DGRSWLRQ�� LQQRYDWLRQV� UHVXOW� IURP� V\QHUJLHV� ZLWK� RWKHU
GHYHORSPHQWV�

�� 2QJRLQJ�DELOLW\�RI�JHQHUDWLQJ�LQQRYDWLRQV��LQ�WKH�FDVH�RI�WKH�8QLWHG�6WDWHV��

)RU� WKH� GHULYDWLRQ� RI� QHZ� JURZWK� PRGHOV�� WKH� VROXWLRQ� LV� �RSWLPDO�� EDODQFHG� JURZWK�� H�J�
SDWKV�ZLWK�YDULDEOHV�JURZLQJ�DW�D�FRQVWDQW� �HYHQ�]HUR��JURZWK� UDWH�� ,W� LV� VKRZQ� WKDW�XQGHU
FHUWDLQ�FRQGLWLRQV�ZLWK�UHVSHFW�WR�SURGXFWLRQ�DQG�VXEVWLWXWLRQ�HODVWLFLWLHV�WKHUH�LV�DQ�RSWLPDO
JURZWK�SDWK�RQ�ZKLFK�WKH�HFRQRP\�JURZV�DW�D�FRQVWDQW�SRVLWLYH�JURZWK�UDWH��NHHSLQJ�HQYL�
URQPHQWDO� TXDOLW\� �RU� VWRFN� RI� UHQHZDEOH� UHVRXUFHV�� DW� D� FRQVWDQW� OHYHO�� ,Q� VXFK� PRGHOV
JURZWK�LQ�WHFKQRORJ\�DQG�DEDWHPHQW�WRJHWKHU�ZLWK�VHOI�UHJHQHUDWLQJ�FDSDFLWLHV�RI�WKH�QDWX�
UDO�HQYLURQPHQW�FRPSHQVDWH�IRU�JURZWK�LQ�XVH�RI�QDWXUDO�UHVRXUFHV��YDQ�GHQ�%HUJK��+RINHV�
������

����� 0DUNHW�DQG�VWDWH�IDLOXUH
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$FFRUGLQJ�WR�WKH�ODZ�RI�VXSSO\�DQG�GHPDQG��HQYLURQPHQWDO�SUREOHPV�ZRXOG�QRW�RFFXU��,I�WKH
VFDUFLW\� RI� UHVRXUFHV� FDXVH� KLJKHU� SULFHV� IRU� HQYLURQPHQWDO� VHUYLFHV�� WKH� GHPDQG�ZLOO� GH�
FOLQH��� +RZHYHU�� WKH� IDFW� WKDW� HQYLURQPHQWDO� SUREOHPV� DSSHDU�� LQGLFDWHV� FHUWDLQ� IDLOXUHV
�%LQVZDQJHU��0LQVFK��������

0DUNHW�DQG�VWDWH� IDLOXUH�� ([WHUQDO� HIIHFWV�RI�SURGXFWLRQ�RU� FRQVXPSWLRQ��ZKLFK� LPSDLU� WKH
ZHDOWK�RU�ZHOIDUH�RI�RWKHU�SHRSOH��DUH�QRW�LQWHJUDWHG�LQ�PDUNHW�SULFHV��PDUNHW�IDLOXUH���,Q�WKH
FDVH�RI�SXEOLF�JRRGV��WKLV�PD\�FDXVH�XQFRQWUROODEOH�H[SORLWDWLRQ��7KH�SULFH�PHFKDQLVP�IDLOV
WR�HQVXUH�DGHTXDWH�H[WUDFWLRQ�RI�WKHVH�UHVRXUFHV�ZLWK�D�YLHZ�WR�IXWXUH�JHQHUDWLRQV��,Q�RUGHU
WR� FRUUHFW� LQDGHTXDWH� SULFHV�� DUWLILFLDO� SULFHV� �ZKLFK� DUH� DFFHSWHG� E\� HYHU\RQH� DV� ORQJ� DV
HYHU\RQH� LV�DIIHFWHG��VKRXOG�EH�FUHDWHG�GLUHFWO\� �HFRQRPLF� LQVWUXPHQWV��RU� LQGLUHFWO\� �HQYL�
URQPHQWDO� ODZV��� $Q� DGHTXDWH� SULFH� PD\� EH� UHDFKHG� LI� WKH� VWDWH�LQGXFHG� PHFKDQLVP� LV
SURSHUO\�ZRUNLQJ��,W�ZLOO�QRW�EH�DFKLHYHG�LI�LW�IDLOV�WR�VHW�UDWLRQDO�GHFLVLRQV��'RHV�WKH�OHJLVODWRU
LQWHUSUHW�SHRSOH·V�SUHIHUHQFHV�FRUUHFWO\"�$UH� WKH�SUHIHUHQFHV�RI�FLWL]HQV�FRUUHFW� LI� DQDO\]HG
RQ�D�UDWLRQDO�EDVLV"�3HRSOH�FODLP�ULJKWV�RQ�´HQHUJ\�VXSSO\µ��´PRELOLW\µ��´ZDVWH�GLVSRVDOµ��´OL�
DELOLW\�RI�ULVNVµ��H�J��ULVNV�IURP�DWRPLF�SRZHU�SURGXFWLRQ��HWF��+RZHYHU��WKH\�DUH�GLDPHWULFDO
WR�WKH�UHTXLUHPHQWV�RI�HQYLURQPHQWDO�SURWHFWLRQ��7KH�VWDWH�IDLOXUH�LV�WR�LQYHVW�LQ�WKHVH�FODLPV
FDXVLQJ�HQYLURQPHQWDO�EXUGHQ�LQVWHDG�RI�UHGXFWLRQ�RI�HQYLURQPHQWDO�SUHVVXUH�

%LQVZDQJHU��0LQVFK��������FODLP�WKDW�WKH�WKHRU\�RI� UHVRXUFH�HFRQRPLFV�GRHV�QRW�JR�DORQJ
ZLWK�WKH�ILQGLQJV�RI�WKH�UHVRXUFH�PDUNHWV�GXH�WR�VHYHUDO�UHDVRQV�

• $IWHU�GHSOHWLRQ�RI�D�UHVRXUFH�VWRFN��VLPSO\�WKH�QH[W�UHVHUYH�ZLOO�EH�H[SORLWHG�DV�ORQJ�DV
QHZ�EHGV�DUH�GLVFRYHUHG��6FDUFLW\�FDQQRW�EH�REVHUYHG�

• 1RW�DOO�UHVRXUFH�RZQHUV�WKLQN�LQ�D�FDSLWDOLVW�ZD\�DQG�WKHUHIRUH�H[SORLW�VWRFNV�WR�PD[LPL]H
WKH�VKRUW�WHUP�SURILW�

• &RVWV�RI�H[WUDFWLRQ�DUH�QRW�FRQVLGHUHG�DV�GHFLVLYH�IDFWRU�LQ�UHVRXUFH�HFRQRPLFV��+RZHYHU�
FRVWV�FDQ�RQO\�EH�QHJOHFWHG�LI�WKH�SURILW�SHU�UHVRXUFH�XQLW�LV�VR�KLJK�WKDW�WKH�SULFH�LV�DS�
SUR[LPDWHO\�LGHQWLFDO�ZLWK�WKH�SURILW��8VXDOO\��FRPSHWLWLRQ�IRUFHV�PDUNHW�SOD\HUV�WR�UHGXFH
DYHUDJH�FRVWV��7KURXJK�DQ�LQFUHDVH�RI�WKH�DPRXQW�SURGXFHG��RU�UHVRXUFHV�H[WUDFWHG���WKH
WRWDO� FRVWV� LQFUHDVH�� EXW� WKH� DYHUDJH� FRVWV� GHFUHDVH� GXH� WR� WKH� DOORFDWLRQ� RI� WKH� IL[HG
FRVWV�WR�D�KLJKHU�SURGXFWLRQ�DPRXQW��3ULFHV�GHFOLQH��WKH�FRQVXPSWLRQ�UDWH�LQFUHDVHV��7KH
PDUNHW�UDWH�RI�LQWHUHVW�VXSSRUWV�WKLV�HIIHFW��7KH�ORZHU�WKH�UDWH��WKH�FKHDSHU�WKH�FDSLWDOL�
]DWLRQ�SURFHVV��DQG�WKH�IDVWHU�WKH�H[SORLWDWLRQ�

• &RQWUDU\�WR�KHWHURJHQHRXV�JRRGV��TXDOLWDWLYH�GLIIHUHQFHV���WKH�FRPSHWLWLYH�IDFWRU�IRU�KR�
PRJHQHRXV� JRRGV� �H�J��PDWHULDO� DQG� HQHUJ\� UHVRXUFHV�� LV� WKH�PDUNHW� SULFH�� 7KH� JRRG
ZLWK�WKH�ORZHVW�SULFH�KDV�WKH�EHVW�FKDQFHV��7KHUHIRUH��G\QDPLF�FRPSHWLWLRQ�LQ�WKH�ILHOG�RI
UHVRXUFHV�OHDGV�WR�WKH�VWURQJ�QHHG�WR�UHGXFH�SULFHV�DQG� LQFUHDVH�H[SORLWDWLRQ�UDWH��7KH
FDOFXODWLRQ�RI�WKH�RZQHU��H[FHSW�RI�PRQRSROLVWV��FDQQRW�FRPSHQVDWH�WKLV�WHQGHQF\��DQG
WKHUH�DUH�QR�LQFHQWLYHV�IRU�UHVRXUFH�FRQVHUYLQJ�LQYHVWPHQWV�

��� 9DOXDWLRQ�RI�([WHUQDOLWLHV

$V�QRWHG�LQ�FKDSWHU����UHVRXUFH�XVH�PD\�KDYH�WZR�GLIIHUHQW�FRQVHTXHQFHV�

• 2YHU�H[SORLWDWLRQ�PD\�OHDG�WR�GHSOHWLRQ�RI�UHVRXUFHV�PDNLQJ�WKHP�XQDYDLODEOH�IRU�IXWXUH
JHQHUDWLRQV�RU�IRU�RWKHU�SHRSOH�RQ�HDUWK��+RZHYHU��DV�RXWOLQHG�LQ�WKH�FKDSWHUV���DQG����
VFDUFLW\�FDQ�QHLWKHU�EH�HDVLO\�PHDVXUHG�QRU�GHWHFWHG�

• 7KH�VHFRQG�FRQVHTXHQFH�LV�WKDW�UHVRXUFH�XVH�PD\�FDXVH�HPLVVLRQV�DQG�ZDVWH��DQG�²�ZKDW
LV�QRW�REMHFWLYH�RI�WKH�VWXG\���VRFLDO�DQG�HFRQRPLF�DERUWLYH�GHYHORSPHQWV��ZKLFK�OHDG�WR
SUHVVXUH� RQ� WKH� HDUWK·V� HFRV\VWHP�� 'XH� WR� WKH� VWLOO� LQFUHDVLQJ� DFWXDO� HYLGHQW� HQYLURQ�
PHQWDO�SUREOHPV�DQG�WKH�DEVHQFH�RI�LQGLFDWLRQV�IRU�GHSOHWLRQ�RI�UHVRXUFHV�HQYLURQPHQWDO
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SUREOHPV� VKRXOG� EH� DGGUHVVHG� ILUVW�� ,Q� IDFW�� FXUUHQWO\� WKH� UHGXFWLRQ� RI� HQYLURQPHQWDO
SUHVVXUH� LV� WKH�PRUH� LPSRUWDQW� LVVXH� LQ� WKH� ILHOG� RI� UHVRXUFH�PDQDJHPHQW� �%DUWHOPXV
������

6RPH�RI�WKH�FRVWV�RI�SURGXFWLRQ�PD\�QRW�EH�IXOO\�UHIOHFWHG�LQ�WKH�PDUNHW�SULFH�IRU�D�FHUWDLQ
JRRG��)RU�VRPH�JRRGV�DQG�VHUYLFHV��WKH�PDUNHW�SURYLGHV�SULFHV�WKDW�DUH�JRRG�UHIOHFWLRQV�RI
WKH�YDOXHV�VRFLHW\�SODFHV�RQ�WKDW�JRRG�RU�VHUYLFH��,Q�RWKHU�FDVHV��PDMRU�HQYLURQPHQWDO�SURE�
OHPV� DUH� FRQQHFWHG� ZLWK� WKH� H[WUDFWLRQ� DQG� XVH� RI� UHVRXUFHV� ZKLFK� DUH� QRW� LQWHUQDOL]HG�
&RQFHSWXDOO\�� WKH�H[WHUQDOLW\�SUREOHP� LV�TXLWH�VLPSOH�DQG�FDQ�EH�GHVFULEHG�DV�D�GLIIHUHQFH
EHWZHHQ�WKH�EHQHILWV��FRVWV��WKDW�DFFUXH�WR�VRFLHW\�DQG�WKH�EHQHILWV��FRVWV��WKDW�DFFUXH�WR�WKH
SURMHFW�HQWLW\��5HDO�PDUNHW�SULFHV�HLWKHU�GR�QRW�H[LVW�RU�RQO\�FDSWXUH�D�VPDOO�SDUW�RI�WKH�WRWDO
YDOXH�� (QYLURQPHQWDO� H[WHUQDOLWLHV� DUH� LGHQWLILHG� DV� SDUW� RI� WKH� HQYLURQPHQWDO� DVVHVVPHQW�
TXDQWLILHG�ZKHUH�SRVVLEOH�� DQG� LQFOXGHG� LQ� WKH�HFRQRPLF�DQDO\VLV�DV�FRVWV�RU�EHQHILWV� �6HH
FKDSWHU���������$IWHU�D�PRQHWDU\�YDOXH�LV�DVVLJQHG�WR�WKH�FRVWV�DQG�EHQHILWV��WKH\�DUH�HQWHUHG
LQWR� EXVLQHVV� FRVW� WDEOHV� DV� DQ\� RWKHU� FRVWV� DQG� EHQHILWV� DUH�� 7KHUHIRUH�� HQYLURQPHQWDO
SUREOHPV� FDQ�EH� DGGUHVVHG�E\� LQFOXGLQJ� WKH�SUHVVXUH�RQ� WKH� HFRV\VWHPV� LQ� WKH�SULFHV� IRU
UHVRXUFHV�DQG�JRRGV�

����� 7RWDO�(FRQRPLF�YDOXH

7R� DQDO\]H� WKH� VLWXDWLRQ�� LW� LV� RIWHQ� XVHIXO� WR� GLVDJJUHJDWH� DQ\� HQYLURQPHQWDO� LPSDFW� LQWR
LQGLYLGXDO�FRPSRQHQWV�RI�YDOXH��7KH�:RUOG�%DQN���������2QH�DSSURDFK�WR�GRLQJ�WKLV�LV�FDOOHG
WKH� 7RWDO� (FRQRPLF� 9DOXH� �7(9�� DSSURDFK�� 7KH� LGHD� EHKLQG� WKH� 7(9� DSSURDFK� LV� WKDW� WKH
DQDO\VLV� RI� JRRGV� DQG� VHUYLFHV� LV� GHSHQGHQW� RQ� FHUWDLQ� DWWULEXWHV�� $Q\� JRRG� RU� VHUYLFH� LV
FRPSRVHG�RI�YDULRXV�DWWULEXWHV��VRPH�RI�ZKLFK�DUH�FRQFUHWH�DQG�HDVLO\�PHDVXUHG��ZKLOH�RWK�
HUV�PD\�EH�PRUH�GLIILFXOW�WR�TXDQWLI\��7KH�WRWDO�YDOXH�LV�WKH�VXP�RI�DOO�RI�WKHVH�FRPSRQHQWV�
QRW�MXVW�WKRVH�WKDW�FDQ�EH�HDVLO\�PHDVXUHG�

%HTXHVW

YDOXH

([LVWHQFH

YDOXH

,QGLUHFW

XVH�YDOXH

2SWLRQ

YDOXH

'LUHFW�XVH

�YDOXH

86(�9$/8( 121�86(�9$/8(

Value from knowledge of

continued existence

Use and non use value

of environmental legacy

Functional

benefits

Direct and
indirect future

values

Outputs
directly

consumable

Source: Based on Pearce et al., 1992

)LJXUH����� 7RWDO�HFRQRPLF�YDOXH�

7KH�IROORZLQJ�GLVWLQFWLRQ�RXWOLQHV�WKH�YDOXHV�UHODWHG��VHH�)LJXUH�������+RZHYHU�� LW� LV�QHLWKHU
FRPSOHWH�QRU�JHQHUDOO\�DFFHSWHG��+RZHYHU��LW�FDWHJRUL]HV�WKH�DWWULEXWHV�

��� 8VH�YDOXH�

• 'LUHFW� �H[WUDFWLYH�� XVH� YDOXH�� DOVR� NQRZQ� DV� H[WUDFWLYH�� FRQVXPSWLYH�� RU� VWUXFWXUDO� XVH
YDOXH��GHULYHV�IURP�JRRGV�ZKLFK�FDQ�EH�H[WUDFWHG��FRQVXPHG��RU�GLUHFWO\�HQMR\HG��,Q�DG�
GLWLRQ�WR�WKHVH�GLUHFWO\�FRQVXPHG�JRRGV��GLUHFW�XVH�YDOXHV�FDQ�DOVR�EH�QRQ�FRQVXPSWLYH�
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• 2SWLRQ�YDOXH�� LV�WKH�YDOXH�REWDLQHG�IURP�PDLQWDLQLQJ�WKH�RSWLRQ�RI�WDNLQJ�DGYDQWDJH�RI
VRPHWKLQJ·V�XVH�YDOXH��ZKHWKHU�H[WUDFWLYH�RU�QRQ�H[WUDFWLYH��ODWHU�

• 4XDVL�RSWLRQ� YDOXH�� GHULYHV� IURP� WKH� SRVVLELOLW\� WKDW� VRPHWKLQJ� DSSHDUV� XQLPSRUWDQW
QRZ��,QIRUPDWLRQ�UHFHLYHG�ODWHU�PLJKW�OHDG�XV�WR�UH�HYDOXDWH�LW�

• ,QGLUHFW��QRQ�H[WUDFWLYH��XVH�YDOXH��DOVR�NQRZQ�DV�QRQ�H[WUDFWLYH�XVH�YDOXH�RU�IXQFWLRQDO
YDOXH��GHULYHV�IURP�WKH�VHUYLFHV�WKH�HQYLURQPHQW�SURYLGHV��)RU�H[DPSOH��ZHWODQGV�RIWHQ
ILOWHU�ZDWHU�� LPSURYLQJ�ZDWHU�TXDOLW\� IRU� GRZQVWUHDP�XVHUV�� DQG� QDWLRQDO� SDUNV� SURYLGH
RSSRUWXQLWLHV�IRU�UHFUHDWLRQ�

��� 1RQ�XVH�YDOXH�

• %HTXHVW�YDOXH��LV�WKH�YDOXH�GHULYHG�IURP�WKH�GHVLUH�WR�SDVV�RQ�YDOXHV�WR�IXWXUH�JHQHUD�
WLRQV��'HULYHV�IURP�WKH�EHQHILWV�WKH�HQYLURQPHQW�PD\�SURYLGH�ZKLFK�GR�QRW�LQYROYH�XVLQJ
LW�LQ�DQ\�ZD\��ZKHWKHU�GLUHFWO\�RU�LQGLUHFWO\�

• ([LVWHQFH�YDOXH��WKH�YDOXH�WKDW�SHRSOH�GHULYH�IURP�WKH�NQRZOHGJH�WKDW�VRPHWKLQJ�H[LVWV�
HYHQ�LI�WKH\�QHYHU�SODQ�WR�XVH�LW�

����� 9DOXDWLRQ�PHWKRGV

,Q�SULQFLSOH��VHYHUDO�YDOXDWLRQ�PHWKRGV�PD\�RIWHQ�OHDG�WR�YHU\�GLIIHUHQW�UHVXOWV��%DVLFDOO\��WZR
PHWKRGV�FDQ�EH�GLVWLQJXLVKHG��GLUHFW�PHWKRGV�DQG�LQGLUHFW�PHWKRGV�RI�YDOXDWLRQ���7KH�IRO�
ORZLQJ� OLVW� LV�EDVHG�RQ�WKLV�GLVWLQFWLRQ��)XUWKHUPRUH�� LW� LV� LPSRUWDQW� WR�VHSDUDWH� WKH�HIIHFWV
DVVHVVHG��8VXDOO\��WDQJLEOH�HIIHFWV�DUH�HDVLO\�WR�TXDQWLI\�DQG�PRQHWDULVH��7KHVH�DUH�FRVWV�WKDW
DUH�GHYHORSHG�IURP�PDUNHW�DSSURDFKHV��GDPDJH��SURGXFWLRQ���,QWDQJLEOH�HIIHFWV�ZKLFK�FDQ�
QRW�EH�GLUHFWO\�YDOXHG�E\�PDUNHW�DSSURDFKHV�DUH�PRUH�GLIILFXOW� WR�TXDQWLI\�DQG�PRQHWDULVH
�ODQGVFDSH��VFHQHU\��KXPDQ�OLIH��

������� 'LUHFW�YDOXDWLRQ

7KH� GLUHFW� DSSURDFK� FRPSULVHV� WHFKQLTXHV�� ZKLFK� VHHN� WR� GHWHFW� SUHIHUHQFHV� IRU� HQYLURQ�
PHQWDO�JRRGV�GLUHFWO\�E\�H[SHULPHQWDO�PHWKRGV�� VXFK�DV� WKH�FRQWLQJHQW� YDOXDWLRQ�PHWKRG�
*HQHUDOO\� WKH\� DUH�EDVHG�RQ�TXHVWLRQQDLUHV�� 7KH� DGYDQWDJH� RI� GLUHFW�PHWKRGV� LV� WR� REWDLQ
FHUWDLQ�PDUNHW� LQIRUPDWLRQ�� %DVLFDOO\�� WKH� ODZ� RI� VXSSO\� DQG� GHPDQG� UHJXODWHV� WKH�PDUNHW
DQG�WKH�XVH�RI�UHVRXUFHV��7KH� ´GHPDQGµ�FDQ�EH� LQYHVWLJDWHG�E\�GLUHFW�PHWKRGV��7KHUHIRUH�
GLUHFW�PHWKRGV�KHOS�WR�JHW�WKH�SULFHV�ULJKW�DFFRUGLQJ�WR�WKH�PDUNHW·V�SUHIHUHQFHV�

&RQWLQJHQW�YDOXDWLRQ��,Q�FRQWLQJHQW�YDOXDWLRQ�VWXGLHV�YDULRXV�TXHVWLRQV�DUH�DVNHG�WR�DVVHVV
WKH�PD[LPXP�ZLOOLQJQHVV�WR�SD\�RU�ZLOOLQJQHVV�WR�DFFHSW��7KH�LGHD�XQGHUO\LQJ�WKLV�PHWKRG�LV
WKDW�SHRSOH�KDYH�WUXH��EXW�KLGGHQ�SUHIHUHQFHV�IRU�DOO�NLQGV�RI�HQYLURQPHQWDO�JRRGV��,W�LV�DV�
VXPHG�WKDW�WKH\�DUH�FDSDEOH�RI�WUDQVIRUPLQJ�WKHVH�SUHIHUHQFHV�LQWR�PRQHWDU\�XQLWV��7KH�UH�
VSRQGHQW�LV�DVNHG�GLUHFWO\�ZKDW�KH�LV�ZLOOLQJ�WR�SD\�IRU�D�EHQHILW�RU�WR�DYRLG�D�QHJDWLYH�HIIHFW
�FRVW���$QRWKHU�SRVVLELOLW\�LV�WR�DVN�WKH�SHUVRQ�ZKDW�KH�LV�ZLOOLQJ�WR�DFFHSW�WR�IRUHJR�D�EHQHILW
RU�WROHUDWH�D�QHJDWLYH�HIIHFW��FRVW���7KHVH�PRGHOV�DUH�XVHG�WR�LQIHU�WKH�UHVSRQGHQW·V�ZLOOLQJ�
QHVV�WR�SD\�RU�ZLOOLQJQHVV�WR�DFFHSW�FRPSHQVDWLRQ��H��J��ZLOOLQJQHVV�WR�SD\�IRU�SUHYHQWLRQ�RI
IXUWKHU�HQYLURQPHQWDO�GDPDJHV��

������� ,QGLUHFW�YDOXDWLRQ
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7KH� LQGLUHFW�DSSURDFK�WULHV�WR� LQIHU�SUHIHUHQFHV�IURP�DFWXDO�PDUNHW�EDVHG� LQIRUPDWLRQ��)RU
H[DPSOH�PDUNHWV�IRU�JRRGV��ZKLFK�DUH�FRPSOHPHQWV�RU�VXEVWLWXWHV�IRU�WKH�JRRGV�LQ�TXHVWLRQ�
DUH�REVHUYHG��7KH�LQGLUHFW�WHFKQLTXHV�LQIHU�HQYLURQPHQWDO�YDOXHV�IURP�PDUNHWV�LQ�ZKLFK�HQ�
YLURQPHQWDO�IDFWRUV�KDYH�DQ�LQIOXHQFH��7KH\�UHODWH�RQ�DFWXDO�FKRLFHV�LQVWHDG�RI�K\SRWKHWLFDO
FKRLFHV�

/RVV� LQ�SURGXFWLYLW\�� ,Q�PDQ\� FDVHV�� WKH� HQYLURQPHQWDO� HIIHFWV� RI� SURMHFWV�PDQLIHVW� WKHP�
VHOYHV��DW�OHDVW�SDUWO\��LQ�FKDQJHV�LQ�RXWSXW�RI�PDUNHWDEOH�JRRGV��ORVV�RI�IRUHVW��IRU�H[DPSOH�
UHVXOWV� LQ�WKH� ORVV�RI� WLPEHU�SURGXFWV��RI� IXHOZRRG��RI� IRGGHU��DQG�D�YDULHW\�RI�QRQ�WLPEHU
SURGXFWV� VXFK� DV� IUXLW�� KHUEV�� DQG�PXVKURRPV�� 7KH� YDOXH� RI� WKH� XQLQWHQGHG� EHQHILWV� DQG
FRVWV�FDQ�EH�HVWLPDWHG�E\�XVLQJ�WKH�VLPSOH�WHFKQLTXH�RI�YDOXLQJ�WKH�FKDQJH�LQ�RXWSXW�

'HIHQVLYH� ([SHQGLWXUH�� 7KLV� DSSURDFK� WDNHV� WKH� FXHV� IURP� ZKDW� SHRSOH� DUH� REVHUYHG� WR
VSHQG�WR�SURWHFW� WKHPVHOYHV�DJDLQVW�D�SRWHQWLDO�RU�DQ�DFWXDO�GHFOLQH� LQ�WKHLU�HQYLURQPHQWDO
TXDOLW\��3HRSOH�EX\�JRRGV�DQG�VHUYLFHV��ZKLFK�KHOS�WKHP�WR�SUHVHUYH�WKH�HQYLURQPHQW��7KHVH
JRRGV�PD\�EH�UHJDUGHG�DV�VXEVWLWXWHV�IRU�HQYLURQPHQWDO�TXDOLW\�

$YHUWLQJ�FRVW��7KH�DSSURDFK�RI�DYHUWLQJ�FRVWV� LV�YHU\�VLPLODU� WR� WKH� WHFKQLTXH�RI�GHIHQVLYH
H[SHQGLWXUH� DV�PHQWLRQHG� DERYH�� &RVWV� DUH� YDOXHG��ZKLFK� DUH� QHFHVVDU\� WR� DYRLG� QHJDWLYH
H[WHUQDOLWLHV�� 2QH� WULHV� WR� HVWLPDWH� WKH� FRVWV� QHFHVVDU\� WR� DYHUW� WKH� GDPDJH� EHIRUH� LW� FDQ
RFFXU��,Q�RWKHU�ZRUGV��WKH�FRVWV�QHFHVVDU\�WR�LQVWDOO�D�ILOWHU�WR�FOHDQ�WKH�HPLVVLRQV�RI�D�IDFWRU\
DUH�XVHG�WR�GHWHUPLQH�WKH�FRVWV�RI�WKH�HIIHFWV�RI�WKH�HPLVVLRQV��,Q�UHDOLW\�WKHUH�LV�D�QXPEHU�RI
SRVVLELOLWLHV� WR� FDOFXODWH� WKH� DYHUWLQJ� FRVWV� �H�� J�� XVLQJ� RQO\� LQYHVWPHQW� FRVWV�� LQYHVWPHQW
FRVWV�FRPELQHG�ZLWK�H[WHUQDO�FRVWV�RU�WKH�FRVWV�UHTXLUHG�IRU�PHHWLQJ�WKH�UHJXODWLRQV����2QH
SRVVLELOLW\�LV�WR�HVWLPDWH�DYHUWLQJ�FRVWV�DV�UHYHDOHG�LQ�WKH�FRVWV�RI�PHHWLQJ�UHJXODWLRQV�DQG
VWDQGDUGV��FRQWURO�FRVWV���7KHVH�FRVWV�FDQ�EH�GHULYHG�IURP�RSHUDWLQJ�DQG�FRQVWUXFWLRQ�FRVWV�
ZKLFK�DUH�QHFHVVDU\�DFKLHYLQJ�D�JLYHQ�VWDQGDUG�

5HSODFHPHQW�FRVW��7KH�UHSODFHPHQW�FRVW�DSSURDFK�LV�RIWHQ�XVHG�DV�DQ�HVWLPDWH�RI�WKH�FRVW�RI
SROOXWLRQ��7KLV�DSSURDFK� IRFXVHV�RQ�SRWHQWLDO�GDPDJH�FRVWV�DV�PHDVXUHG�E\�H[�DQWH�HQJL�
QHHULQJ�RU� DFFRXQWLQJ� HVWLPDWHV�RI� WKH� FRVWV�RI� UHSODFHPHQW�RU� UHVWRUDWLRQ��'DPDJH� FRVWV
ZLOO�DULVH�LI�H[WHUQDOLWLHV�FDQQRW�EH�SURKLELWHG�DW�WKH�VRXUFH�RU�LW�LV�QRW�SRVVLEOH�WR�DGDSW�WR
WKH�FRQVHTXHQFHV��7KH\�LQGLFDWH�WKH�VRFLHW\
V�ORVV�RI�ZHOOEHLQJ��'DPDJH�FRVWV�DUH�SHUFHLYHG
DV�KLJKHU�WKDQ�DYHUWLQJ�FRVWV�

5HORFDWLRQ�FRVW��6LPLODU�WR�WKH�UHSODFHPHQW�FRVW�DSSURDFK��WKH�UHORFDWLRQ�FRVW�DSSURDFK�XVHV
HVWLPDWHG� FRVWV�RI� D� IRUFHG� UHORFDWLRQ�RI� D�QDWXUDO� RU�SK\VLFDO� DVVHW�GXH� WR� HQYLURQPHQWDO
GDPDJH��H�J��LUULJDWLRQ�IDFLOLWLHV��GRPHVWLF�ZDWHU�VXSSO\�����

'RVH�UHVSRQVH��0DQ\�HQYLURQPHQWDO� LPSDFWV��VXFK�DV�DLU�DQG�ZDWHU�SROOXWLRQ��KDYH� UHSHU�
FXVVLRQV�IRU�KXPDQ�KHDOWK��9DOXLQJ�WKH�FRVW�RI�SROOXWLRQ�UHODWHG�PRUELGLW\��RU�VLFNQHVV��UH�
TXLUHV� LQIRUPDWLRQ� RQ� WKH� XQGHUO\LQJ� GDPDJH� IXQFWLRQ� �XVXDOO\� VRPH� IRUP� RI� D� GRVH�
UHVSRQVH�UHODWLRQVKLS��ZKLFK�UHODWHV�WKH�OHYHO�RI�FRPSRQHQW�SROOXWLRQ��H[SRVXUH��WR�WKH�GH�
JUHH�RI�KHDOWK�HIIHFW��7KH�FRVWV�RI�DQ�LQFUHDVH�LQ�PRUELGLW\��VLFNQHVV��GXH�WR�LQFUHDVHG�SROOX�
WLRQ�OHYHOV�FDQ�WKHQ�EH�HVWLPDWHG�XVLQJ�LQIRUPDWLRQ�RQ�YDULRXV�FRVWV�DVVRFLDWHG�ZLWK�WKH�LQ�
FUHDVH��DQ\�ORVV�RI�HDUQLQJV�UHVXOWLQJ�IURP�LOOQHVV��PHGLFDO�FRVWV�VXFK�DV�IRU�GRFWRUV��KRVSLWDO
YLVLWV�RU�VWD\V��PHGLFDWLRQ��DQG�DQ\�RWKHU�UHODWHG�H[SHQVHV�

+HGRQLF�DQDO\VLV��:H�NQRZ�WKDW�HQYLURQPHQWDO�TXDOLW\�DIIHFWV�WKH�SULFH�SHRSOH�DUH�ZLOOLQJ�WR
SD\�IRU�FHUWDLQ�JRRGV�RU�VHUYLFHV��2FHDQ�IURQW�KRWHOV��IRU�H[DPSOH��FKDUJH�GLIIHUHQW�UDWHV�GH�
SHQGLQJ� RQ� WKH� YLHZ� �URRPV�ZLWK� RFHDQ� YLHZV� FRVW�PRUH� WKDQ� WKH� VDPH� VL]H� URRP�ZLWK� D
´JDUGHQµ�YLHZ���+HGRQLF�PRGHOV�KDYH�EHHQ�ZLGHO\�XVHG�WR�H[DPLQH�WKH�FRQWULEXWLRQ�RI�GLI�
IHUHQW�DWWULEXWHV�WR�SULFHV�IRU�KRXVLQJ�DQG�WR�ZDJH�OHYHOV��LQFOXGLQJ�WKH�FRQWULEXWLRQ�RI�HQ�
YLURQPHQWDO�TXDOLW\�

7UDYHO�FRVW��7KH�WUDYHO�FRVW��7&��PHWKRG�LV�DQ�H[DPSOH�RI�D�WHFKQLTXH�WKDW�DWWHPSWV�WR�GH�
GXFH�YDOXH�IURP�REVHUYHG�EHKDYLRU��,W�XVHV�LQIRUPDWLRQ�RQ�YLVLWRUV·�WRWDO�H[SHQGLWXUH�WR�YLVLW
D� VLWH� WR� GHULYH� WKHLU� GHPDQG� FXUYH� IRU� WKH� VLWH·V� VHUYLFHV�� 7KH� WHFKQLTXH� DVVXPHV� WKDW
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FKDQJHV�LQ�WRWDO�WUDYHO�FRVWV�DUH�HTXLYDOHQW�WR�FKDQJHV�LQ�DGPLVVLRQ�IHHV��)URP�WKLV�GHPDQG
FXUYH��WKH�WRWDO�EHQHILW�YLVLWRUV�REWDLQ�FDQ�EH�FDOFXODWHG�� ,Q�VRPH�FDVHV� LW� LV�SRVVLEOH�WR�GR
ERWK�D�&9�DQG�D�7UDYHO�&RVW�DQDO\VLV�IRU�WKH�VDPH�YDOXDWLRQ�TXHVWLRQ��7KLV�DOORZV�WKH�DQDO\VW
WR�´FURVV�FKHFNµ�WKH�WZR�HVWLPDWHV�DQG�JHW�DQ�LGHD�RI�WKH�UREXVWQHVV�RI�WKH�UHVXOWV�

%HQHILWV�WUDQVIHU��%HQHILWV�WUDQVIHU�LV�QRW�D�PHWKRGRORJ\�SHU�VH��EXW�UDWKHU�UHIHUV�WR�WKH�XVH
RI�HVWLPDWHV�REWDLQHG��E\�ZKDWHYHU�PHWKRG��LQ�RQH�FRQWH[W�WR�HVWLPDWH�YDOXHV�LQ�D�GLIIHUHQW
FRQWH[W��)RU�H[DPSOH��DQ�HVWLPDWH�RI�WKH�EHQHILW�REWDLQHG�E\�WRXULVWV�YLHZLQJ�ZLOGOLIH�LQ�RQH
SDUN�PLJKW�EH�XVHG�WR�HVWLPDWH�WKH�EHQHILW�REWDLQHG�IURP�YLHZLQJ�ZLOGOLIH�LQ�D�GLIIHUHQW�SDUN�
7KLV�DSSURDFK�DOVR�KDV�FRQVLGHUDEOH�ULVNV��)RU�PDQ\�UHDVRQV��HVWLPDWHV�GHULYHG�LQ�RQH�VLWXD�
WLRQ�FDQ�EH�LQDSSURSULDWH�LQ�DQRWKHU��7KH�:RUOG�%DQN��������

��� $FFRXQWLQJ

&RXQWLQJ�ZHDOWK� LV� D� FRUH� LVVXH� RI� HFRQRPLFV�� +RZHYHU�� QRW� RQO\�PRQHWDU\� DVVHWV�� EXW� LQ
SDUWLFXODU�WKH�YDOXHV�RI�QDWXUDO�FDSLWDO��ZKLFK�LV�LQ�IDFW�WKH�EDVLV�RI�VRFLHWDO�ZHOIDUH��KDYH�WR
EH�PHDVXUHG�

'HSHQGLQJ�RQ�WKH� LQWHQGHG�XVH�RI� WKH�GDWD�� WKHUH�DUH�GLIIHUHQW�SRVVLEOH�DSSURDFKHV�WR�DF�
FRXQWLQJ� IRU� QDWXUDO� DQG� HQYLURQPHQWDO� UHVRXUFHV�� 7KHUHIRUH�� JRYHUQPHQWV� DQG� GHFLVLRQ�
PDNHUV�KDYH�WR�FKRRVH�IURP�WKH�YDULHW\�RI�VFKRROV�DQG�DUHDV�RI� LQYHVWLJDWLRQ�DFFRUGLQJ� WR
WKHLU�QDWLRQDO�HFRQRPLF�DQG�HQYLURQPHQWDO�JRDOV�DQG�LQWHUHVWV�

3URGXFWLRQ�DQG� ,QFRPH�DFFRXQWV��$�FRPSOHWH� VHW�RI�SURGXFWLRQ�DFFRXQWV�KHOSV� WR� LGHQWLI\
UHODWLRQVKLSV�DPRQJ�LQGXVWU\��KRXVHKROGV��JRYHUQPHQW��DQG�QDWXUDO�UHVRXUFHV�RI�HPLVVLRQV
RU�UHVLGXDOV��DV�ZHOO�DV�WKH�QRQ�PDUNHWHG�FXUUHQW�DFFRXQW� LQSXW��7KH�VHW� LQFOXGHV�UHVRXUFH
XVH��SURGXFWLRQ�RI�UHVLGXDOV��IORZV�RI�UHVLGXDOV�IURP�DEURDG��ILQDO�XVHV�RI�UHVLGXDOV��LGHQWL�
I\LQJ�HIIHFWV�RQ�ILQDO�FRQVXPSWLRQ��DQG�FRQWULEXWLRQV�WR�FDSLWDO�VWRFN�DV�ZHOO�DV�WKH�SULFH�RI
WKH�HIIHFWV�

$FFRXQWLQJ�IRU�FDSLWDO�DVVHWV��,QIRUPDWLRQ�RQ�JHQHUDO�WUHQGV�LQ�UHVRXUFH�XVLQJ��PDJQLWXGHV
RI�GLIIHUHQW�DVVHWV��DQG�WKH�VXVWDLQDEOH�HFRQRPLF�JURZWK�LV�EDVHG�RQ�GDWD�DERXW�YROXPHV�DQG
YDOXHV�RI�WKH�QDWLRQ·V�QDWXUDO�DVVHWV��%HVLGHV��DFFRXQWLQJ�FDQ�VKRZ�LI�WKH�HFRQRP\�LV�JHQHU�
DWLQJ� HQYLURQPHQWDO� EXUGHQV� RU� WDQJLEOH� DVVHWV�� KXPDQ� DQG� WHFKQRORJLFDO� FDSLWDO� WKDW� FDQ
VXEVWLWXWH�WKH�QHJDWLYH�LPSDFWV�RI�GHSOHWLRQ�RI�QDWXUDO�UHVRXUFHV��6WDWLVWLFV�DERXW�UHVRXUFHV
ZLOO�LQFOXGH�QRW�RQO\�´PDGH�DVVHWVµ��KRXVHV��FRPSXWHUV��HWF����EXW�´UHQHZDEOH�UHVRXUFHVµ��WLP�
EHU��IHUWLOLW\�RI�ODQG��HWF���DQG�´QRQ�UHQHZDEOH�UHVRXUFHVµ��RLO��PLQHUDO�UHVRXUFHV��HWF���

0DLQ�VWDWLVWLFDO�SURGXFWV�DUH�

• 1DWXUDO�UHVRXUFH�DFFRXQWV

• 5HVRXUFH�DQG�SROOXWDQW�IORZ�DFFRXQWV

• (QYLURQPHQWDO�H[SHQGLWXUH�DFFRXQWV

• ,QWHJUDWHG�HFRQRPLF�DQG�HQYLURQPHQWDO�DFFRXQWV

• $GMXVWHG� QDWLRQDO� DJJUHJDWH� �VKDGRZ� SULFHV� IRU� HQYLURQPHQWDO� GDPDJHV� DQG� UHVRXUFH
GHSOHWLRQ��

3ROLF\� GHFLVLRQV�� $FFRXQWLQJ� FDSLWDO� DVVHWV� DQG� SURGXFWLRQ� DQG� LQFRPH� DFFRXQWV� DUH� DQD�
O\WLFDO�WRROV��6LQFH�DQDO\VLV�LWVHOI�FDQQRW�FKDQJH�DQ\�VLWXDWLRQ��LW�LV�LPSRUWDQW�WR�XVH�WKH�LQ�
IRUPDWLRQ�REWDLQHG��3ROLF\�GHFLVLRQV�DUH�VHW�GXH�WR�WKHVH�UHVXOWV�
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����� $FFRXQWLQJ�IRU�0LQHUDO�5HVRXUFHV

7R� DFKLHYH� VXVWDLQDEOH� GHYHORSPHQW�� LW� LV� QHFHVVDU\� WR� NQRZ� WKH� UHODWLYH� VFDUFLW\� RI� UH�
VRXUFHV��+RZHYHU��DSSURSULDWH�PHWKRGV�IRU�DFFRXQWLQJ�PLQHUDO�UHVRXUFHV�DV�D�IRUP�RI�FDSLWDO
DQG� IRU� LGHQWLI\LQJ�RYHU�H[SORLWDWLRQ�RI�PLQHUDO� UHVRXUFHV� DUH�PLVVLQJ�� 6RXQG�SROLF\� GHFL�
VLRQV� LQ� DUHDV� UHODWLQJ� WR� SURGXFWLYLW\� DQG� EXGJHWLQJ� GHSHQG� RQ� UHOLDEOH� GDWD� DERXW� WKH
VWRFNV��2EYLRXVO\��WKHUH�DUH�PHWKRGRORJLFDO�SUREOHPV��$FFRUGLQJ�WR�WKH�%XUHDX�RI�(FRQRPLF
$QDO\VLV��%($���������WKUHH�PDLQ�GLIIHUHQFHV�EHWZHHQ�DFFRXQWLQJ�RI�QDWXUDO�DVVHWV�DQG�PDQ
PDGH�FDSLWDO�DUH�HYLGHQW�

�� 1R�HQWU\�IRU�DGGLWLRQV�WR�WKH�VWRFN�RI�QDWXUDO�UHVRXUFHV�SDUDOOHO�WR�WKH�HQWU\�IRU�DGGLWLRQV
WR�WKH�VWRFN�RI�VWUXFWXUHV�DQG�HTXLSPHQW�

�� 1R�HQWU\�IRU�WKH�FRQWULEXWLRQ�RI�QDWXUDO�UHVRXUFHV�WR�FXUUHQW�SURGXFWLRQ�DV�PHDVXUHG�E\
JURVV� GRPHVWLF� SURGXFW� �*'3��� SDUDOOHO� WR� WKH� HQWULHV� WKDW� FDSWXUH� WKH� YDOXH� DGGHG� RI
VWUXFWXUHV�DQG�HTXLSPHQW�

�� 1R�HQWU\�IRU�WKH�XVLQJ�XS�RI�WKH�VWRFN�RI�QDWXUDO�UHVRXUFHV�SDUDOOHO�WR�WKH�HQWU\�IRU�WKH
GHSUHFLDWLRQ�RI�VWUXFWXUHV�DQG�HTXLSPHQW�XVHG�WR�DUULYH�DW�QHW�GRPHVWLF�SURGXFW��1'3��³
ZKLFK�LV�XVHG�E\�VRPH�DV�D�VKRUWKDQG�PHDVXUH�RI�VXVWDLQDEOH�SURGXFW�

%($��������KDV�GHYHORSHG�D�PHWKRG�WR�FRPSHQVDWH�WKH�GHILFLHQFLHV�QRWHG�DERYH�

����� $FFRXQWLQJ�IRU�(FRV\VWHP�6HUYLFHV

,QQRYDWLYH� FRQFHSWV� WR�PHDVXUH� JHQHUDO� ZHOIDUH� ZKLFK� LQFOXGHV� HQYLURQPHQWDO�� VRFLDO� DQG
HFRQRPLF�DVSHFWV�DUH�OLVWHG�LQ�WKH�IROORZLQJ�VXE�FKDSWHUV�

������� ,QGH[�RI�6XVWDLQDEOH�(FRQRPLF�:HOIDUH

7KH� ,QGH[� RI� 6XVWDLQDEOH� (FRQRPLF�:HOIDUH� �,6(:�� ZDV� RULJLQDOO\� SLRQHHUHG� IRU� WKH� 8QLWHG
6WDWHV��'DO\�DQG�&REE��������DQG�IXUWKHU�GHYHORSHG�LQ�WKH�8.��-DFNVRQ�HW�DO����������7KH�LQ�
GH[�LQFOXGHV�WKH�*13�DQG�DGMXVWV�WKH�JHQHUDO�PHDVXUHPHQW�IRU

• LQHTXDOLWLHV�LQ�WKH�GLVWULEXWLRQ�RI� LQFRPHV�XVLQJ�QRQ�PRQHWDULVHG�FRQWULEXWLRQV�WR�ZHO�
IDUH�IURP�VHUYLFHV�SURYLGHG�E\�KRXVHKROG�ODERU�

• FHUWDLQ�GHIHQVLYH�H[SHQGLWXUHV�DJDLQVW�SROOXWLRQ�

• FKDQJHV�LQ�WKH�FDSLWDO�EDVH��H�J��WKH�KXPDQ�FDSLWDO�VWRFN�

• DQG�WKH�ORVV�RI�IXWXUH�HFRORJLFDO�VHUYLFHV�DV�D�UHVXOW�RI�WKH�GHSOHWLRQ�RI�QDWXUDO�UHVRXUFHV�
WKH�ORVV�RI�KDELWDWV�DQG�WKH�DFFXPXODWLRQ�RI�HQYLURQPHQWDO�SROOXWLRQ�

������� *HQXLQH�6DYLQJ

*HQXLQH�VDYLQJV�PHDVXUHV�WKH�WUXH�UDWH�RI�VDYLQJV�LQ�DQ�HFRQRP\�DIWHU�WDNLQJ�LQWR�DFFRXQW
GHSOHWLRQ�RI�QDWXUDO�UHVRXUFHV��GDPDJH�FDXVHG�E\�SROOXWLRQ�DQG�HQYLURQPHQWDO�GHJUDGDWLRQ�
´*HQXLQHµ� VDYLQJV� LV� GHULYHG� IURP� WKH� FRQFHSW� RI� ZHDOWK� DV� WKH� IRXQGDWLRQ� RI� JHQHUDWLQJ
ZHOO�EHLQJ��:KLOH�LQ�VWDQGDUG�QDWLRQDO�DFFRXQWLQJV�WKH�UHQWV�RQ�QDWXUDO�UHVRXUFH�H[WUDFWLRQ
DUH�LQWHJUDWHG��JHQXLQH�VDYLQJV�PDNHV�WKLV�H[SOLFLW�E\�GHGXFWLQJ�WKH�YDOXH�RI�GHSOHWLRQ�RI�WKH
XQGHUO\LQJ�UHVRXUFH�DVVHW��'HGXFWLQJ�SROOXWLRQ�GDPDJHV��LQFOXGLQJ�ORVW�ZHOIDUH�LQ�WKH�FDVH�RI
KXPDQ�PRUELGLW\�DQG�PRUWDOLW\��LV�DSSURSULDWH�DV�ORQJ�DV�LW�LV�DVVXPHG�WKDW�VRFLHW\�LV�DLPLQJ
WR�PD[LPL]H�ZHOIDUH��1DWLRQDO�ZHDOWK�WDNHV�RQ�D�PXFK�EURDGHU�GHILQLWLRQ�DQG�LV�HPERGLHG�LQ
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QDWXUDO� FDSLWDO��KXPDQ� UHVRXUFHV� WKDW� LQFOXGH�HGXFDWLRQ�� UDZ� ODERU�� DQG�VRFLDO� FDSLWDO�� DQG
SURGXFHG�DVVHWV� �PDFKLQHU\�� HTXLSPHQW��EXLOGLQJV��DQG�XUEDQ� ODQG���7KH� UHVXOWV� VKRZ� WKDW
KXPDQ�UHVRXUFHV�SOD\�D�SUHGRPLQDQW�UROH��WKXV�OHQGLQJ�VXSSRUW�WR�LQYHVWPHQWV�LQ�HGXFDWLRQ
DQG�KHDOWK�

7KH� ´JHQXLQH� VDYLQJµ� FRQVLGHUV� HGXFDWLRQDO� H[SHQGLWXUH� �H[SHQGLWXUHV� RQ� ERRNV�� WHDFKHUV

VDODULHV��DQG�VR�RQ���QHW� IRUHLJQ�ERUURZLQJ��QHW�RIILFLDO� WUDQVIHUV�� DQG�GHSUHFLDWLRQ�RI�SUR�
GXFHG� DVVHWV�� %XW�� WKH� LPSRUWDQW� LQQRYDWLRQ� LV� WR� YDOXH� UHVRXUFH� GHSOHWLRQ� DQG� SROOXWLRQ
GDPDJH��1HJDWLYH�JHQXLQH�VDYLQJ�UDWHV�LPSO\�WKDW�WRWDO�ZHDOWK�LV�LQ�GHFOLQH��SROLFLHV�OHDGLQJ
WR�SHUVLVWHQWO\�QHJDWLYH�JHQXLQH�VDYLQJV�DUH�SROLFLHV�IRU�QRQ�VXVWDLQDELOLW\

��� :HOIDUH�&RVW�EHQHILW�DQDO\VLV

´:HOIDUHµ�FRVW�EHQHILW�DQDO\VLV��:�&%$��UHSUHVHQWV�DQ�H[FHOOHQW�WRRO�WR�SURYLGH�DQ�REMHFWLYH
EDVLV� IRU� GHFLVLRQ� PDNLQJ� LQ� HQYLURQPHQWDO� SROLF\�� $V� 5LFKDUG� '�� 0RUJHQVWHUQ�� D� IRUPHU
OHDGLQJ� RIILFLDO� RI� WKH� (3$� LQ�:DVKLQJWRQ�'&�� RQFH� VWDWHG�� Ã(FRQRPLF� DQDO\VLV�PD\� EH� WKH
ZRUVW� DSSURDFK� WR� HQYLURQPHQWDO� SROLF\PDNLQJ� H[FHSW� IRU� DOO� WKH� RWKHUV� WKDW� KDYH� EHHQ
WULHG�´�:HOIDUH�&RVW�%HQHILW�$QDO\VLV�LV�QRZ�WKH�PRVW�FRPPRQ�PHWKRG�RI�DSSUDLVDO�RI�SURM�
HFWV�DQG�SROLF\��ZKLFK�WULHV�WR�ZHLJK�XS�JDLQV�DQG�ORVVHV��DGYDQWDJHV�DQG�GLVDGYDQWDJHV�

&%$�LV�XVHG�WR�ILQG�DQ�DQVZHU�WR�WKH�IROORZLQJ�WZR�FHQWUDO�TXHVWLRQV�

• ,V�LW�UHDVRQDEOH�IURP�WKH�HFRQRPLF�SRLQW�RI�YLHZ�WR�FDUU\�RXW�JRYHUQPHQW�SURMHFWV�DW�WKH
H[SHQVH�RI�WKH�UHYRFDWLRQ�RI�ILQDQFLDO�UHVRXUFHV�IURP�WKH�SULYDWH�VHFWRU"

• :KLFK�JRYHUQPHQW�LQWHQWLRQV�RU�SURMHFWV�VKRXOG�EH�VHOHFWHG�DQG�UHDOL]HG�IURP�D�QXPEHU
RI�SRWHQWLDO�DOWHUQDWLYHV"

&%$�WULHV�WR�GHWHUPLQH�DQG�TXDQWLI\�WKH�WRWDO�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�D�FHUWDLQ�SUR�
MHFW�LQ�WHUPV�RI�D�FRPPRQ�PRQHWDU\�XQLW��7KH�PDLQ�TXHVWLRQ�LV�ZKHWKHU�FRVWV�RI�FDUU\LQJ�RXW
WKH�SURMHFW�H[FHHG� WKH�EHQHILWV��ZKLFK�UHVXOW� IURP�WKH�UHDOL]DWLRQ�RI�D�FHUWDLQ�SURMHFW��&%$
VKRXOG�PDNH�LPSOLFLW�HYDOXDWLRQV�FRPSDUDEOH�E\�PHDQV�RI�HFRQRPLFV��&RVW�%HQHILW�$QDO\VLV
LQ� WHUPV�RI� ILQDQFLDO� FRVW� LV� D�ZHOO� NQRZQ�PHWKRG� IRU� WKH� HYDOXDWLRQ�RI�SULYDWH� DQG�SXEOLF
SURMHFWV�

)RU�SXEOLF�PDWWHUV�VXFK�FDOFXODWLRQV�FDQ�EH�H[WHQGHG�WR�LQFOXGH�QRQ�ILQDQFLDO�DVSHFWV��,I�WKH
UHOHYDQW� H[WHUQDOLWLHV� �HFRORJLFDO� RU� VRFLDO�� DUH� LQFOXGHG� LQ� PRQHWDU\� YDOXHV� WKH� UHVXOWLQJ
FRVW�EHQHILW�EDODQFH�H[SUHVVHV�WKH�ORVV�RU�JDLQ�RI�ZHOIDUH�RI�WKH�VFHQDULR�H[DPLQHG��$�FRP�
SUHKHQVLYH�FRVW�EHQHILW�EDODQFH�RI�D�JLYHQ�PHDVXUH�LQFOXGHV�DOO�LPSRUWDQW�HFRQRPLF�DQG�HQ�
YLURQPHQWDO�HIIHFWV�LQ�PRQHWDU\�YDOXHV��6RFLDO�DVSHFWV�VKRXOG�EH� LQFOXGHG��WRR��(IIHFWV�WKDW
FDQQRW�EH�H[SUHVVHG�LQ�PRQH\�YDOXH�DUH�DW� OHDVW�GHVFULEHG�DGHTXDWHO\�ZLWK�UHVSHFW�WR�WKHLU
UHOHYDQFH�

7KH�:HOIDUH�&%$� GHYHORSHG� E\� WZR� $XVWULDQ� LQVWLWXWLRQV�� *8$� �6RFLHW\� IRU� &RPSUHKHQVLYH
$QDO\VHV��DQG�WKH�,QVWLWXWH�RI�3XEOLF�)LQDQFH�DQG�,QIUDVWUXFWXUH�3ROLF\�DW�WKH�9LHQQD�8QLYHUVLW\
RI�7HFKQRORJ\�UHSUHVHQWV�D�FRKHUHQW�PHWKRGRORJ\�ZKLFK�FDQ�SXUSRVHIXOO\�EH�DSSOLHG�WR�YDUL�
RXV�SUREOHPV�LQ�SUDFWLFH��7KH�PHWKRG�FRQVLGHUV�HFRQRPLF��HFRORJLFDO�DQG�VRFLDO�DVSHFWV��7KH
ILQDO� UHVXOW� RI� D�:HOIDUH�&%$�SURYLGHV� WKH� FRPSDULVRQ�RI�GLIIHUHQW� VFHQDULRV�� 7KH� VFHQDULR
ZLWK� WKH� EHVW� FRVW�EHQHILW� EDODQFH� \LHOGV� WKH� KLJKHVW� JDLQ� LQ�ZHOIDUH� DQG� LWV� UHDOL]DWLRQ� LV
WKHUHIRUH�UHFRPPHQGHG�
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PHYSICAL MEASURES
 methods & results

Welfare
Cost-Benefit

Analysis

Valuation of
externalities

Application
of CBA in
other fields

Ecological, technological
and economic as well as

social knowledge

)LJXUH��� ,QWHJUDWLRQ�RI�RWKHU�FRQFHSWV�LQWR�WKH�PHWKRG�RI�:HOIDUH�&RVW�%HQHILW
$QDO\VLV�

7KH�:HOIDUH�&RVW�%HQHILW�$QDO\VLV�LV�D�WRRO�ZKLFK�LQWHJUDWHV�RWKHU�PHWKRGV�XVHG�LQ�WKH�ILHOG
RI� UHVRXUFH� PDQDJHPHQW� �VHH� )LJXUH� ���� 7KH� :�&%$� FRPELQHV� WKHLU� GLIIHUHQW� UHVXOWV� DQG
FDOFXODWHV�D�ILQDO�DVVHVVPHQW��:HOIDUH�&%$�\LHOGV�FOHDU�DQG�FRPSUHKHQVLYH�UHVXOWV�IRU�FRP�
SOH[� V\VWHPV� DQDO\]HG�� 7KRVH� UHVXOWV� JLYH� WKH� RSSRUWXQLW\� IRU� FRQVHQVXV� EHWZHHQ� DOO
VWDNHKROGHUV� LQYROYHG��7KXV� WKH�:HOIDUH�&RVW�%HQHILW�%DODQFH�FDQ� UHDOO\�EH�XVHG�DV�D� FRQ�
VHQVXDO�PHDVXUH�IRU�WKH�SROLWLFDO�DQG�HWKLFDO�TXDOLW\�RI�KXPDQ�DFWLYLWLHV�

6XVWDLQDEOH�'HYHORSPHQW�FRPSULVHV� WKH� WKUHH�SLOODUV� HFRQRP\�� HFRORJ\� DQG� VRFLDO� DVSHFWV�
$OWKRXJK�WKHUH�LV�VWLOO�VRPH�VFLHQWLILF�ZRUN�WR�EH�GRQH�UHJDUGLQJ�WKH�YDOXDWLRQ�RI�UHVRXUFHV�LW
LV�D�GHFODUHG�REMHFWLYH� WR� LQFOXGH�UHVRXUFH�PDQDJHPHQW� LQWR�6XVWDLQDEOH�'HYHORSPHQW� �VHH
FKDSWHU� �� DQG����� 7KLV� VFRSH� LV� WRWDOO\� FRQJUXHQW�ZLWK� WKH� FRPSUHKHQVLYH� YLHZ� RI�:HOIDUH
&RVW�%HQHILW�$QDO\VLV��7KXV�:HOIDUH�&RVW�%HQHILW�$QDO\VLV�LV�WKH�SHUIHFW�PHWKRG�WR�EULQJ�6XV�
WDLQDEOH�'HYHORSPHQW�WR�OLIH�
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� 7+(�1(('�)25�1(:�&21&(376

7R�UHSHDW��FRQFHSWV�LQ�WKH�ZLGH�ILHOG�RI�UHVRXUFH�PDQDJHPHQW�FRYHU�D�EURDG�ILHOG�RI�IXQGD�
PHQWDO�DSSURDFKHV��'XH�WR�GLIIHUHQW�VFKRROV�DQG�HYHQ�FRQWUDGLFWLQJ�UHVXOWV��WKHUH�LV�QR�IXOO\
FRQVLVWHQW� FRQFHSW� GHYHORSHG� LQ� WKLV� ILHOG�� %RWK�� HFRQRPLF� SULQFLSOHV� DQG� DOWHUQDWLYH� DS�
SURDFKHV�RIIHU�ZHOO�GHYHORSHG�LGHDV�DQG�LQVWUXPHQWV��'HVSLWH�RI�WKH�GLIIHUHQFHV�DOO�WKHLU�LQ�
WHUSUHWDWLRQV�RI� WKH�FXUUHQW�UHVRXUFH�H[WUDFWLRQ�DQG�FRQVXPSWLRQ�UDWH� LV�FOHDU��5HHV� ������
VWDWHV�WKDW�´WKH�DJJUHJDWH�KXPDQ�ORDG�DOUHDG\�H[FHHGV��DQG�LV�VWHDGLO\�HURGLQJ��WKH�YHU\�FDU�
U\LQJ�FDSDFLW\�XSRQ�ZKLFK�WKH�FRQWLQXHG�KXPDQ�H[LVWHQFH�GHSHQGV��8OWLPDWHO\�WKLV�SRVHV�WKH
WKUHDW�RI�XQSUHGLFWDEOH�HFRV\VWHPV�UHVWUXFWXULQJ��H�J���HUUDWLF�FOLPDWH�FKDQJH��OHDGLQJ�WR�UH�
VRXUFH� VKRUWDJHV�� LQFUHDVHG� ORFDO� VWULIH�� DQG� WKH� KHLJKWHQHG� WKUHDW� RI� HFRORJLFDOO\� LQGXFHG
JHRSROLWLFDO� LQVWDELOLW\�µ�+RZHYHU�� IRU�SROLF\�PDNLQJ� WKH�PDLQ�DVSHFWV�KDYH� WR�EH� LGHQWLILHG
DQG�D�FRPPRQ�EDVLV�HODERUDWHG�

7KH�REMHFWLYH�IRU�WKH�QHHG�RI�SROLF\�GHFLVLRQV�LQ�UHVRXUFH�PDQDJHPHQW�LV�ZHOO�GHILQHG��6LQFH
WKH� (DUWK� 6XPPLW� ����� WKHUH� LV� QR� GRXEW� HQYLURQPHQWDO� SUREOHPV� QHHG� WR� EH� DGGUHVVHG�
5HVRXUFH�FRQVXPSWLRQ�DQG�WKH�WKUHDW�RI�GHSOHWLRQ�RI�QDWXUDO�UHVRXUFHV�DUH�RQH�RI�WKH�PDMRU
LVVXHV��&KDSWHU���RI� WKH�$JHQGD����JLYHV�D�GHWDLO� YLHZ�RI� WKH�8QLWHG�1DWLRQV�RQ�FKDQJLQJ
XQVXVWDLQDEOH� SDWWHUQV� RI� SURGXFWLRQ� DQG� FRQVXPSWLRQ� DQG� WKH� GHYHORSPHQW� RI� QDWLRQDO
SROLFLHV�DQG�VWUDWHJLHV� WR�HQFRXUDJH�FKDQJHV� LQ�XQVXVWDLQDEOH�FRQVXPSWLRQ�SDWWHUQV��7KH\
KDYH�WR�DGGUHVV�WKH�FURVV�OLQNLQJ�RI�WKH�WKUHH�SLOODUV�HFRQRP\��HFRORJ\�DQG�VRFLHW\���UHWLQL�
WDHW���� 5HVHDUFK� LV� QHFHVVDU\� WR� XQGHUVWDQG� WKH� UHODWLRQVKLS� EHWZHHQ� SURGXFWLRQ� DQG� FRQ�
VXPSWLRQ��HQYLURQPHQW��WHFKQRORJLFDO�DGDSWDWLRQ�DQG�LQQRYDWLRQ��HFRQRPLF�JURZWK�DQG�GH�
YHORSPHQW��DQG�GHPRJUDSKLF�IDFWRUV��+RZ�FDQ�HFRQRPLHV�JURZ�DQG�SURVSHU�ZKLOH�UHGXFLQJ
WKH�XVH�RI�HQHUJ\�DQG�PDWHULDO� DQG� WKH�SURGXFWLRQ�RI�KDUPIXO�PDWHULDO"�:KLFK�SDWWHUQV�RI
FRQVXPSWLRQ�FDQ�WKH�(DUWK�VXSSRUW�LQ�WKH�ORQJ�WHUP"�0RUHRYHU��WKH�$JHQGD����GHPDQGV�ED�
VLF�PHDVXUHPHQWV�LQ�WKH�ILHOG�RI�UHVRXUFH�PDQDJHPHQW�

• *UHDWHU�HIILFLHQF\�LQ�WKH�XVH�RI�HQHUJ\�DQG�UHVRXUFHV

• (QFRXUDJLQJ� WKH� HQYLURQPHQWDOO\� VRXQG� DQG� VXVWDLQDEOH� XVH� RI� UHQHZDEOH� QDWXUDO� UH�
VRXUFHV

• 0LQLPL]LQJ�WKH�JHQHUDWLRQ�RI�ZDVWHV

• 1HHG�IRU�QHZ�FRQFHSWV�RI�ZHDOWK�DQG�SURVSHULW\�ZKLFK�DOORZ�KLJKHU�VWDQGDUGV�RI� OLYLQJ
WKURXJK� FKDQJHG� OLIHVW\OHV� DQG� DUH� OHVV� GHSHQGHQW� RQ� WKH� (DUWK
V� ILQLWH� UHVRXUFHV� DQG
PRUH�LQ�KDUPRQ\�ZLWK�WKH�(DUWK
V�FDUU\LQJ�FDSDFLW\

• (QYLURQPHQWDOO\� VRXQG�SULFLQJ� WKDW�PDNHV�FOHDU� WR�SURGXFHUV� DQG� FRQVXPHUV� WKH� HQYL�
URQPHQWDO�FRVWV�RI�WKH�FRQVXPSWLRQ�RI�QDWXUDO�UHVRXUFHV�DQG�WKH�JHQHUDWLRQ�RI�ZDVWHV

5HVRXUFH�PDQDJHPHQW�QHHGV�VSHFLDO�DWWHQWLRQ�LQ�WKH�QHDU�IXWXUH��,W�LV�D�NH\�SUREOHP�RQ�WKH
ZD\�WRZDUGV�VXVWDLQDELOLW\�
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$\UHV�5��8����������&RPPHQWDU\��&RZER\V��&RUQXFRSLDQV�DQG�/RQJ�5XQ�6XVWDLQDELOLW\��(FR�
ORJLFDO�(FRQRPLFV������������3DULV�

$\UHV� 5�� 8�� �������� (QWURS\�� &RPPHQWV� RQ� *HRUJHVFX�5RHJHQ�� (FRORJLFDO� (FRQRPLFV� ��
����������������3DULV�

$\UHV�5��8�� �������� (FR�7KHUPRG\QDPLFV�� (FRQRPLFV� DQG� WKH� 6HFRQG� /DZ�� (FRORJLFDO� (FR�
QRPLFV��IRUWKFRPLQJ��DOVR�,16($'�ZRUNLQJ�SDSHU�������(36�

$\UHV�5��8����������7RZDUGV�DQG�(QGRJHQRXV�7KHRU\�RI�(FRQRPLF�*URZWK��(QYLURQPHQWDO�DQG
5HVRXUFH� (FRQRPLFV�� 6SHFLDO� ,VVXH�� IRUWKFRPLQJ� �DOVR� ,16($'� ZRUNLQJ� SDSHU� ������(36�
�����

$\UHV�5��8���$\UHV� /��:���0DUWLQiV�.�� ��������$Q�2YHUYLHZ�RI� (FR�7KHUPRG\QDPLFV�� ([HUJ\
DQG�/LIH�&\FOH�$QDO\VLV��(QHUJ\�7KH�,QWHUQDWLRQDO�-RXUQDO��IRUWKFRPLQJ��DOVR�,16($'�ZRUNLQJ
SDSHU�������(36��

$\UHV�5��8���0DUWLQiV�.����������:DVWH�3RWHQWLDO�(QWURS\��7KH�8OWLPDWH�(FRWR[LF"�LQ�(FRQRPLH
$SSOLTXpH��7RPH�;/9,,,��������1���S���������3DULV�

%DFFLQL��3���%UXQQHU��3�+����������0HWDEROLVP�RI�WKH�DQWKURSRVSKHUH��6SULQJHU�9HUODJ�

%DUWHOPXV�3�� �������� (FRQRPLF�*URZWK�DQG�3DWWHUQV�RI� 6XVWDLQDELOLW\��:XSSHUWDO� 3DSHUV�1U�
����1RYHPEHU�������:XSSHUWDO�,QVWLWXW�I�U�.OLPD��8PZHOW��(QHUJLH��:XSSHUWDO�

%DUWHOPXV�3����������3HUVRQDO�VWDWHPHQW�DW�WKH�ZRUNVKRS�RI�UHVRXUFH�PDQDJHPHQW��(XURSHDQ
&RPPLVVLRQ��'*�(QY������-XO\�������%UXVVHOV�

%DUWHOPXV�3���9HVSHU�$����������*UHHQ�$FFRXQWLQJ�DQG�0DWHULDO�)ORZ�$QDO\VLV�²�$OWHUQDWLYHV�RU
&RPSOHPHQWV"��:XSSHUWDO�,QVWLWXW�I�U�.OLPD��8PZHOW��(QHUJLH��:XSSHUWDO�

%($� �� %XUHDX� RI� (FRQRPLF� $QDO\VLV� �������� $FFRXQWLQJ� IRU� 0LQHUDO� 5HVRXUFHV�� ,VVXHV� DQG
%($·V�,QLWLDO�(VWLPDWHV��,Q�6XUYH\�RI�&XUUHQW�%XVLQHVV��:DVKLQJWRQ�

%($���%XUHDX�RI�(FRQRPLF�$QDO\VLV���������,QWHJUDWHG�(FRQRPLF�DQG�(QYLURQPHQWDO�6DWHOOLWH
$FFRXQWV��,Q�6XUYH\�RI�&XUUHQW�%XVLQHVV��:DVKLQJWRQ�

%($� �� %XUHDX� RI� (FRQRPLF� $QDO\VLV� �������� $FFRXQWLQJ� IRU� 5HQHZDEOH� DQG� (QYLURQPHQWDO
5HVRXUFHV��%XUHDX�RI�(FRQRPLF�$QDO\VLV��LQ�6XUYH\�RI�&XUUHQW�%XVLQHVV��0DUFK������

%LQVZDQJHU�+��&����������0DNLQJ�VXVWDLQDELOLW\�ZRUN��(FRORJLFDO�(FRQRPLFV�������������²����
(OVHYLHU�6FLHQFH�%�9�

%LQVZDQJHU� +�&��� 0LQVFK� -�� �������� 7KHRUHWLVFKH� *UXQGODJHQ� GHU� 8PZHOW�� XQG� 5HVVRXU�
FHQ|NRQRPLH�²�7UDGLWLRQHOOH�XQG�DOWHUQDWLYH�$QVlW]H��,Q�YRQ�+DXII�0��6FKPLG�8����������gNR�
QRPLH�XQG�gNRORJLH��6FKlIIHU�3RHVFKHO�9HUODJ�6WXWWJDUW��SS��������

%UDXQVFKZHLJ�$�� ��������'LH� |NRORJLVFKH� %XFKKDOWXQJ� DOV� ,QVWUXPHQW� GHU� VWlGWLVFKHQ� 8P�
ZHOWSROLWLN��*U�VFK�

%XQGHVDPW�I�U�8PZHOWVFKXW]��(G�����������ÃgNRELODQ]HQ�YRQ�3DFNVWRIIHQ´�� LQ��6FKULIWHQUHLKH
8PZHOWVFKXW]��9RO�����

%XUHDX�RI�/DERU�6WDWLVWLFV���������0XOWLIDFWRU�3URGXFWLYLW\�7UHQGV����������������:DVKLQJWRQ�
'�&���*RYHUQPHQW�3ULQWLQJ�2IILFH��-DQXDU\������

&RPPRQ�0���6DQ\DO�.����������0HDVXULQJ�WKH�GHSUHFLDWLRQ�RI�$XVWUDOLD·V�QRQ�UHQHZDEOH�UH�
VRXUFHV��D�FDXWLRQDU\�WDOH��,Q�(FRORJLFDO�(FRQRPLFV��������������²�����(OVHYLHU�6FLHQFH�%�9�
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&RVWDQ]D�� 5�� �(G��� �������� (FRORJLFDO� (FRQRPLFV� ²� 7KH� 6FLHQFH� DQG� 0DQDJHPHQW� RI
6XVWDLQDELOLW\��&ROXPELD�8QLYHUVLW\�3UHVV��1HZ�<RUN�

'DO\�+���&REE�-����������)RU�WKH�&RPPRQ�*RRG���5HGLUHFWLQJ�WKH�(FRQRP\�WRZDUGV�&RPPX�
QLW\��WKH�(QYLURQPHQW�DQG�6XVWDLQDEOH�'HYHORSPHQW��²�%HDFRQ�3UHVV��%RVWRQ�

'DO\��(��+�� ��������(OHPHQWV�RI�(QYLURQPHQWDO�0DFURHFRQRPLFV�� ,Q��&RVWDQ]D��5�� �(G����(FR�
ORJLFDO� (FRQRPLFV� ²� 7KH� 6FLHQFH� DQG� 0DQDJHPHQW� RI� 6XVWDLQDELOLW\�� &ROXPELD� 8QLYHUVLW\
3UHVV��1HZ�<RUN��SS��������

'DVJXSWD�3����������(QYLURQPHQWDO�DQG�5HVRXUFH�(FRQRPLFV�LQ�WKH�:RUOG�RI�3RRU��5HVRXUFHV
IRU�WKH�)XWXUH��:DVKLQJWRQ�

'DVJXSWD��$��.���3HDUFH��'��:����������&RVW�%HQHILW�$QDO\VLV��7KHRU\�DQG�3UDFWLFH��0DFPLOODQ
3UHVV�/7'���UG�(GLWLRQ��/RQGRQ�

'H� 9ULHV�� +� -� 0� �������� 7KH� VXSSO\� RI� UDZ� PDWHULDO�� 1DWLRQDO� (QYLURQPHQWDO� 2XWORRN
���� ������SS���� ���5,90��%LOWKRYHQ�

'RXJODV� %�� 5H\QROGV� �������� (QWURS\� DQG� GLPLQLVKLQJ� HODVWLFLW\� RI� VXEVWLWXWLRQ�� 5HVRXUFHV
3ROLF\��������������²�����(OVHYLHU�6FLHQFH�%�9�

(&���������2SHUDWLRQDO�,QGLFDWRUV�IRU�3URJUHVV�WRZDUGV�6XVWDLQDELOLW\��(8�SURMHFW�ILQDO�UHSRUW�
1R�(9��9�&7���������&R�RUGLQDWLRQ��-��.UR]HU���70(��7KH�1HWKHUODQGV�

(($�(XURSHDQ�(QYLURQPHQW�$JHQF\���������([SORLWDWLRQ�RI�1DWXUDO�5HVRXUFHV���(XURSH
V�(Q�
YLURQPHQW��7KH�'REULV�$VVHVVPHQW��&KDSWHU������-DQ��������&RSHQKDJHQ�

(($�(XURSHDQ�(QYLURQPHQW�$JHQF\���������(QYLURQPHQWDO�6LJQDOV�������(($�UHJXODU�LQGLFDWRU
UHSRUW��&RSHQKDJHQ������

*HRUJHVFX�5RHJHQ�� 1�� �������� ´7KH� (QWURS\� /DZ� DQG� WKH� (FRQRPLF� 3URFHVVµ�� &DPEULGJH�
+DUYDUG�8QLYHUVLW\�3UHVV�

*URWK�&K���6FKRX�3����������&DQ�QRQ�UHQHZDEOH�UHVRXUFHV�DOOHYLDWH�WKH�NQLIH�HGJH�FKDUDFWHU
RI�HQGRJHQRXV�JURZWK"�,QVWLWXWH�RI�(FRQRPLFV��8QLYHUVLW\�RI�&RSHQKDJHQ�

*8$���������&RVW�EHQHILW�DQDO\VLV�RI�SODVWLF�UHF\FOLQJ��:HOIDUH�HFRQRPLF�DVVHVVPHQW�RI�PH�
FKDQLFDO� UHF\FOLQJ� RI� SODVWLF� ZDVWH� LQ� $XVWULD� LQFOXGLQJ� HFRORJLFDO� HIIHFWV�� 0RQRJUDSKLHQ�
%DQG�����8PZHOWEXQGHVDPW��)HGHUDO�(QYLURQPHQWDO�$JHQF\���9LHQQD�

*8$� �������(YDOXDWLRQ� RI� ZDVWH� PDQDJHPHQW� FRQFHSWV� DLPLQJ� DW� D� ODQGILOO� ZLWKRXW� SRVW�
WUHDWPHQW��/RFDO�*RYHUQPHQW�RI�8SSHU�$XVWULD�	�6W\ULD��&LW\�RI�9LHQQD���0$�����)HGHUDO�(Q�
YLURQPHQW�$JHQF\��9LHQQD�

*8$��������6WUDWHJLF�(QYLURQPHQW�DVVHVVPHQW�9LHQQHVH�:DVWH�0DQDJHPHQW�3ODQ��&LW\�RI�9L�
HQQD�

*8$��,),3���������(YDOXDWLRQ�RI�WKH��$XVWULDQ�0RGHO��IRU�HODERUDWLQJ�FRVW�EHQHILW�DQDO\VHV�LQ
WKH�ILHOG�RI�ZDVWH�PDQDJHPHQW�RQ�WKH�OHYHO�RI�WKH�QDWLRQDO�HFRQRP\�LQ�FRPSDULVRQ�WR�RWKHU
PRGHOV��'.5���*HUPDQ\��9$/253/$67��� )UDQFH�� 3/$67.5(76(1��� 6ZHGHQ�� 3/$675(�785� �
1RUZD\��g..���$XVWULD�

+DEHUVDWWHU��.���:LGPHU��)����������gNRELODQ]HQ�YRQ�3DFNVWRIIHQ�²�6WDQG�������LQ��%XQGHVDPW
I�U�8PZHOW��:DOG�XQG�/DQGVFKDIW��%8:$/��6FKULIWHQUHLKH�8PZHOWVFKXW]��9RO������

+DPLOWRQ��&OHPHQV���������*HQXLQH�6DYLQJV�5DWHV�LQ�'HYHORSLQJ�&RXQWULHV��7KH�:RUOG�%DQN�

+D]HO�+HQGHUVRQ���������0HDVXULQJ�3URJUHVV�WRZDUG�6XVWDLQDELOLW\��,Q�:DFNHUQDJHO�0���HW�DO�
��������(FRORJLFDO�IRRWSULQW�RI�QDWLRQV��+RZ�PXFK�QDWXUH�GR�WKH\�XVH"�²�+RZ�PXFK�QDWXUH�GR
WKH\� KDYH"� 5HSRUW� IRU� WKH� 5LR��� FRQIHUHQFH�� 0DUFK� ���� ������ &HQWUR� GH� (VWXGLRV� SDUD� OD
6XVWHQWDELOLGDG��8QLYHUVLGDG�$QiKXDF�GH�;DODSD��0(;,&2
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+LOOH�-����������7KH�&RQFHSW�RI�(QYLURQPHQWDO�6SDFH��,PSOLFDWLRQV�IRU�3ROLFLHV��(QYLURQPHQWDO
5HSRUWLQJ� DQG� $VVHVVPHQWV�� (XURSHDQ� (QYLURQPHQW� $JHQF\� �(($�� ([SHUWV·� &RUQHU� QR�
��������&RSHQKDJHQ�

+XFK�0�� HW�� DO�� �������� 5HVVRXUFHQ�8PZHOW�0DQDJHPHQW��:DVVHU�� %RGHQ�� 6HGLPHQWH�� 3XEO�
*HVHOOVFKDIW�I�U�8PZHOW*HRZLVVHQVFKDIWHQ��*8*��LQ�GHU�'HXWVFKHQ�*HRORJLVFKHQ�*HVHOOVFKDIW
�'**���6SULQJHU�9HUODJ��%HUOLQ��+HLGHOEHUJ�

-DFNVRQ� 7��� 0DUNV� 1��� 5DOOV� -��� 6W\PQH�� 6�� �������� 6XVWDLQDEOH� (FRQRPLF� :HOIDUH� LQ� WKH� 8.
�����������1HZ�(FRQRPLFV�)RXQGDWLRQ��/RQGRQ�

.URWVFKHFN�� &�� �������� +RZ� WR� 0HDVXUH� 6XVWDLQDELOLW\"� &RPSDULVRQ� RI� IORZ� EDVHG� �PDVV
DQG�RU�HQ�HUJ\��KLJKO\�DJJUHJDWHG� LQGLFDWRUV� IRU� HFR�FRPSDWLELOLW\�� (QYLURQ0HWULFV��9RO�� ��
�������

.URWVFKHFN��&���1DURGRVODZVN\��0����������7KH�6XVWDLQDEOH�3URFHVV�,QGH[���$�QHZ�'LPHQVLRQ
LQ�(FRORJLFDO�(YDOXDWLRQ��(FRORJLFDO�(QJLQHHULQJ�����������������

.XQWH��+DPLOWRQ��'L[RQ��&OHPHQV� �������� (VWLPDWLQJ�1DWLRQDO�:HDOWK�0HWKRGRORJ\�DQG�5H�
VXOWV��7KH�:RUOG�%DQN

2(&'���������0HDVXULQJ�UHVRXUFH�SURGXFWLYLW\��DQ�H[SODQDWRU\�QRWH������2FW��������3DULV�

2(&'���������%DFNJURXQG�SDSHU�RQ�UHVRXUFH�HIILFLHQF\��+LJK�OHYHO�VHJPHQW�RI�WKH�HQYLURQ�
PHQW�SROLF\�FRPPLWWHH��(32&�������)HE��������3DULV�

3HDUFH��'��:����������(FRQRPLF�9DOXHV�DQG�WKH�1DWXUDO�:RUOG��(DUWKVFDQ�3XEOLFDWLRQV�/LPLWHG�
/RQGRQ�

3HDUFH��'��:�� �������� 6XVWDLQDEOH�&RQVXPSWLRQ� 7KURXJK� (FRQRPLF� ,QVWUXPHQWV�� &HQWHU� IRU
6RFLDO�DQG�(FRQRPLF�5HVHDUFK�RQ�WKH�*OREDO�(QYLURQPHQW�3DSHU�SUHSDUHG�IRU�WKH�*RYHUQPHQW
RI�1RUZD\��6\PSRVLXP�RQ�6XVWDLQDEOH�&RQVXPSWLRQ��2VOR��������-DQXDU\������

3HDUFH��'��:��� 7XUQHU�� 5��.�� �������� (FRQRPLFV� RI�1DWXUDO� 5HVRXUFHV� DQG� WKH� (QYLURQPHQW�
+DUYHVWHU�:KHDWVKHDI��1HZ�<RUN�/RQGRQ�

3HDUFH��'��:���%DQQ��&���*HRUJLRX��6����������7KH�VRFLDO�FRVW�RI�IXHO�F\FOHV��+062��/RQGRQ�

5HFKEHUJHU� +�� �������� (QWZLFNOXQJ� HLQHU�0HWKRGH� ]XU� %HZHUWXQJ� YRQ� 6WRIIELODQ]HQ� LQ� GHU
$EIDOOZLUWVFKDIW��'LVVHUWDWLRQ�DW�WKH�7KH�,QVWLWXWH�IRU�:DWHU�4XDOLW\�DQG�:DVWH�0DQDJHPHQW�RI
WKH�7HFKQLFDO�8QLYHUVLW\�RI�9LHQQD�

5HHV�(��:����������5HYLVLWLQJ�&DUU\LQJ�&DSDFLW\���$UHD�%DVHG�,QGLFDWRUV�RI�6XVWDLQDELOLW\��7KH
8QLYHU�VLW\�RI�%ULWLVK�&ROXPELD��9DQFRXYHU��%&��&DQDGD�

6FKPLGW�%OHHFN�)����������:LHYLHO�8PZHOW�EUDXFKW�GHU�0HQVFK"�0,36�²�GDV�0D��I�U�|NRORJLV�
FKHV�:LUWVFKDIWHQ��%LUNKlXVHU�9HUODJ��%DVHO�%HUOLQ�

6FKPLGW�%OHHFN�)���HW�DO����������&DUQRXOHV�'HFODUDWLRQ�RI�WKH�)DFWRU�7HQ�&OXE��3DULV�

6FKPLGW�%OHHN���������)DFWRU����0DQLIHVWR��:XSSHUWDO�,QVWLWXWH������-DQ������

6FKPLGW�%OHHN��)���������(LQ�XQLYHUVHOOHV�|NRORJLVFKHV�0D�"�,Q��:XSSHUWDO�3DSHUV��:XSSHUWDO
,QVWLWXW�I�U�.OLPD�²�8PZHOW�²�(QHUJLH��9RO����������SS�������

6LPSVRQ�5��'����������3URGXFWLYLW\�LQ�1DWXUDO�5HVRXUFH�,QGXVWULHV��,PSURYHPHQW�7KURXJK�,Q�
QRYDWLRQ��5HVRXUFHV�IRU�WKH�IXWXUH���5))�%RRN��:DVKLQJWRQ�

6WDUN�:��� $QJVW� *��� +XWWHUHU� +�� �������� (YDOXDWLRQ� RI� WKH� �$XVWULDQ� 0RGHO�� IRU� HODERUDWLQJ
FRVW�EHQHILW�DQDO\VHV�LQ�WKH�ILHOG�RI�ZDVWH�PDQDJHPHQW�RQ�WKH�OHYHO�RI�WKH�QDWLRQDO�HFRQRP\
LQ�FRPSDULVRQ�WR�RWKHU�PRGHOV��(XURSHDQ�UHF\FOLQJ�FRUSRUDWLRQV��'��)��$��1��6���*8$��9LHQQD�
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6WDUN��:�� ��������'LH�:RKOIDKUWV� .RVWHQ�1XW]HQ�$QDO\VH� DOV�ZLFKWLJHV� ,QVWUXPHQW� DXI� GHP
:HJ�]X�HLQHU�|NRORJLVFKHQ�XQG�VR]LDOHQ�0DUNWZLUWVFKDIW��'LSORPDUEHLW�DP�,QVWLWXW�I�U�0RU�
DOWKHRORJLH��8QLYHUVLWlW�:LHQ��&RQWDFW��*8$��9LHQQD��

7DKYRQHQ�2����������3HUVRQDO�VWDWHPHQW�WR�WKH�DXWKRUV�

7KH�:RUOG� %DQN� (QYLURQPHQW� 'HSDUWPHQW� �������� (FRQRPLF� $QDO\VLV� DQG� (QYLURQPHQW� $V�
VHVVPHQW��(QYLURQPHQWDO�$VVHVVPHQW�6RXUFHERRN�8SGDWH�1XPEHU�����$SULO������

81(3���������(FRQRPLF�,QVWUXPHQWV�IRU�(QYLURQPHQWDO�0DQDJHPHQW�DQG�6XVWDLQDEOH�'HYHO�
RSPHQW��&RQVXOWDQW�UHSRUW�SUHSDUHG�E\�3DQ\RXWX�IRU�81(3�(QYLURQPHQW�DQG�(FRQRPLFV�8QLW�
(QYLURQPHQWDO�(FRQRPLFV�6HULHV�3DSHU�1R�����81(3�(QYLURQPHQW�DQG�(FRQRPLFV�8QLW��1DL�
UREL�

9DQ�GHQ�%HUJK�-�&�-�0���+RINHV��0�:����������$�6XUYH\�RI�(FRQRPLF�0RGHOOLQJ�RI�6XVWDLQDEOH
'HYHORSPHQW�� 'HSDUWPHQW� RI� 6SDWLDO� (FRQRPLFV�� )DFXOW\� RI� (FRQRPLFV� DQG� (FRQRPHWULFV�
9ULMH�8QLYHUVLWHLW��$PVWHUGDP�

:DFNHU�+���%ODQN��(�-����������5HVVRXUFHQ|NRQRPLN��%G�����5HJHQHUDWLYH�QDW�UOLFKH�5HVVRXU�
FHQ��5��2OGHQERXUJ�9HUODJ��0�QFKHQ��:LHQ�

:DFNHU� +��� %ODQN�� (�-�� �������� 5HVVRXUFHQ|NRQRPLN�� %G�� ��� (LQI�KUXQJ� LQ� WKH� 7KHRULH� HU�
VFK|SIEDUHU�QDW�UOLFKHU�5HVVRXUFHQ��5��2OGHQERXUJ�9HUODJ��0�QFKHQ��:LHQ�

:DFNHUQDJHO�0����������3HUVRQDO�VWDWHPHQWV�WR�WKH�DXWKRUV�

:DFNHUQDJHO�0���HW�DO����������(FRORJLFDO�IRRWSULQW�RI�QDWLRQV��+RZ�PXFK�QDWXUH�GR�WKH\�XVH"
²�+RZ�PXFK�QDWXUH�GR�WKH\�KDYH"�5HSRUW�IRU�WKH�5LR���FRQIHUHQFH��0DUFK�����������&HQWUR
GH�(VWXGLRV�SDUD�OD�6XVWHQWDELOLGDG��8QLYHUVLGDG�$QiKXDF�GH�;DODSD��0(;,&2

:DFNHUQDJHO�0���5HHV�(�:����������(FRORJLFDO�)RRWSULQWV�DQG�$SSURSULDWHG�&DUU\LQJ�&DSDFLW\�
0HDVXULQJ�WKH�1DWXUDO�&DSLWDO�5HTXLUHPHQWV�RI�WKH�+XPDQ�(FRQRP\��&KDSWHU����LQ�$QQ0DUL
-DQVVRQ��&DUO�)RONH��0RQLFD�+DPPHU��DQG�5REHUW�&RVWDQ]D��HG���������� ,QYHVWLQJ� LQ�1DWXUDO
&DSLWDO��,VODQG�3UHVV�:DVKLQJWRQ�'&�

:DFNHUQDJHO��0�����������(FRORJLFDO�)RRWSULQW�DQG�$SSURSULDWHG�&DUU\LQJ�&DSDFLW\��$�7RRO�IRU
3ODQQLQJ�7RZDUG�6XVWDLQDELOLW\���� 3K'�7KHVLV�� 6FKRRO� RI�&RPPXQLW\� DQG�5HJLRQDO� 3ODQQLQJ�
7KH�8QLYHUVLW\�RI�%ULWLVK�&ROXPELD��9DQFRXYHU�

:%6&'� �������� (FR�HIILFLHQW� /HDGHUVKLS� IRU� ,PSURYHG� (FRQRPLF� DQG� (QYLURQPHQWDO� 3HU�
IRUPDQFH��:RUOG�%XVLQHVV�&RXQFLO� IRU� 6XVWDLQDEOH�'HYHORSPHQW��&RQFKHV�*HQHYD�� 6ZLW]HU�
ODQG�

:%6&'���������(FR�(IILFLHQF\�DQG�&OHDQHU�3URGXFWLRQ��&KDUWLQJ�WKH�&RXUVH�WR�6XVWDLQDELOLW\�
:RUOG�%XVLQHVV�&RXQFLO�IRU�6XVWDLQDEOH�'HYHORSPHQW��&RQFKHV�*HQHYD��6ZLW]HUODQG�

:HL]VlFNHU��(�� ��������'HPDWHULDOLVDWLRQ�� ,Q��0DQDJLQJ�D�0DWHULDO�:RUOG��3HUVSHFWLYHV� LQ� ,Q�
GXVWULDO�(FRORJ\��$Q�HGLWHG�FROOHFWLRQ�RI�SDSHUV�EDVHG�RQ�WKH�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�WKH
2FFDVLRQ�RI�WKH���WK�DQQLYHUVDU\�RI�WKH�,QVWLWXWH�IRU�(QYLURQPHQWDO�6WXGLHV�RI�WKH�)UHH�8QL�
YHUVLW\�$PVWHUGDP��7KH�1HWKHUODQGV��.OXZHU�$FDGHPLF�3XEOLVKHUV��SS��������

:HL]VlFNHU��(���$PRU\�/RYLQV�DQG�+XQWHU�/RYLQV���������)DFWRU�)RXU��'RXEOLQJ�ZHDOWK��+DOY�
LQJ�5HRXUFH�8VH��/RQGRQ��(DUWKVFDQ�

:RUOG�&RPPLVVLRQ�RQ�(QYLURQPHQW�DQG�'HYHORSPHQW� ��������2XU�&RPPRQ� IXWXUH��2[IRUG�
2[IRUG�8QLYHUVLW\�3UHVV�
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� $11(;

,Q�WKH�IROORZLQJ�VXE�FKDSWHUV�WHFKQLFDO�GHVFULSWLRQ�RI�PHWKRGV�OLVWHG�LQ�FKDSWHU���DUH�JLYHQ�
,W� VKRXOG�KHOS� WR�XQGHUVWDQG� WKH�XQGHUO\LQJ� DVVXPSWLRQV�RI� WKH� WKHRULHV� XVHG� LQ� UHVRXUFH
PDQDJHPHQW�

��� 6WUDWHJ\

����� (FR�HIILFLHQF\��:%&6'�DSSURDFK

7KH�WHUP��(FR�HIILFLHQF\��GHVFULEHV�EXVLQHVV�DFWLYLWLHV�WKDW�FUHDWH�HFRQRPLF�YDOXH�ZKLOH�UH�
GXFLQJ�WKH�HFRORJLFDO�LPSDFW�DQG�WKH�FRQVXPSWLRQ�RI�UHVRXUFHV��:%&6'��������

7KH�:RUOG�%XVLQHVV�&RXQFLO�RQ�6XVWDLQDEOH�'HYHORSPHQW� �:%6&'��KDV�GHYHORSHG�D�EURDGHU
FRQFHSW�RI�HFR�HIILFLHQF\��ZKHUH�´(FRµ�FRPELQHV�D�UDQJH�RI�HFRQRPLF�DQG�HFRORJLFDO�YDOXHV�
7KH�:%6&'�(FR�HIILFLHQF\�LQFOXGHV�D�UDQJH�RI�SHUIRUPDQFH�FULWHULD�IRU�LQQRYDWLYH�FRPSDQLHV
ZKLFK�DUH�LQWHU�DOLD�UHGXFLQJ�PDWHULDO�DQG�HQHUJ\�LQWHQVLW\�RI�JRRGV�DQG�VHUYLFHV��UHGXFLQJ
WR[LF� GLVSHUVLRQ�� HQKDQFLQJ� UHF\FOLQJ� RI� PDWHULDO� RU� LQFUHDVLQJ� WKH� XVH� RI� UHQHZDEOH� UH�
VRXUFHV�

(FR�HIILFLHQF\�FULWHULD�RI�WKH�:RUOG�%XVLQHVV�&RXQFLO�IRU�6XVWDLQDEOH�'HYHORSPHQW�

�� PLQLPL]H�WKH�PDWHULDO�LQWHQVLW\�RI�JRRGV�DQG�VHUYLFHV�

�� PLQLPL]H�WKH�HQHUJ\�LQWHQVLW\�RI�JRRGV�DQG�VHUYLFHV�

�� PLQLPL]H�WR[LF�GLVSHUVLRQ�

�� HQKDQFH�PDWHULDO�UHF\FODELOLW\�

�� PD[LPL]H�WKH�XVH�RI�UHQHZDEOH�UHVRXUFHV�

�� H[WHQG�SURGXFW�GXUDELOLW\�

�� LQFUHDVH�WKH�VHUYLFH�LQWHQVLW\�RI�JRRGV�DQG�VHUYLFHV�

7KH�:%&6'·V�ZRUNLQJ�JURXS�¶(FR�HIILFLHQF\�PHWULFV�	�UHSRUWLQJ·�UHFRPPHQGV�WKH�XVH�RI�WKH
IROORZLQJ�UDWLR�DV�D�JHQHUDO�HTXDWLRQ�WR�PHDVXUH�DQG�UHSRUW�(FR�HIILFLHQF\�

(FR�HIILFLHQF\� �YDOXH�SURYLGHG��HQYLURQPHQWDO�EXUGHQ >YDOXH� XQLW�EXUGHQ
XQLW@

��� 3K\VLFDO�0HDVXUHPHQWV

����� 0,36�	�5XFNVDFNV

7KH�FRQFHSW�RI��PDWHULDO�LQSXW���0,��LV�D�FRQFHSWXDOO\�UDGLFDO�ZD\�RI�VLPSOLI\LQJ�WKH�SUREOHP
RI�PDWHULDO�UHVRXUFH�FRQVXPSWLRQ��*8$��,),3��������

7KH�GLVSODFHPHQW�DQG�WKH�UHPRYDO�RI�PDWHULDO�DV�ZHOO�DV�WKH�IORZ�RI�PDWHULDO�EDFN�WR�HQYL�
URQPHQW�FDXVH�FKDQJHV�RI�WKH�QDWXUDO�V\VWHP��7KH�FRQFHSW�UHIOHFWV�WKH�LGHD�WKDW�WKH�VXP�RI
SUREOHPV� DVVRFLDWHG� ZLWK� PDWHULDO� FRQVXPSWLRQ� �SK\VLFDO� GLVWXUEDQFH�� SROOXWLRQ� WKURXJK
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GLVVLSDWLRQ��ZDVWH�GLVSRVDO�DQG�VR�RQ��FDQ�EH�URXJKO\�UHODWHG�WR�WKH�WRWDO�DPRXQW�RI�PDWHULDO
PRYHG� LQ� WKH�FRXUVH�RI�HFRQRPLF�DFWLYLW\�� ,I� WKLV�DPRXQW� FDQ�EH� UHGXFHG�� WKHQ� VR�ZLOO� WKH
RYHUDOO�LPSDFW�RI�PDWHULDO�FRQVXPSWLRQ��0DWHULDO�LQSXW�SHU�XQLW�VHUYLFH�0,36�FDQ�EH�VHHQ�DV�D
EDVLF�PHDVXUH�IRU�WKH�LPSDFWV�DVVRFLDWHG��7KH�WRWDO�DPRXQW�RI�PDWHULDO�XVHG�¶L·��0L���GHULYHG
IURP� /LIH�&\FOH�$QDO\VLV� �/&$�� LQFOXGLQJ� GLVSODFHG� DQG� XVHG� PDWHULDO� WR� SURGXFH� HQHUJ\�
PXOWLSOLHG�E\� LWV� VSHFLILF�PDWHULDO� LQWHQVLW\� �0,0L�� GHVFULEHV� WKH� WRWDO�PDWHULDO� LQSXW� �0,�� LQ
ZHLJKW�XQLWV��6FKPLGW�%OHHN��������

60,360,0,00
LL

*)*( ==∑ >ZHLJKW�XQLWV@

7KH�WRWDO�PDWHULDO�LQSXW�LV�LQ�RWKHU�ZRUGV�WKH�PDWHULDO�LQWHQVLW\�SHU�VHUYLFH�XQLW��0,36��PXOWL�
SOLHG�E\�WKH�VHUYLFH�XQLW��6���7KH�HFRORJLFDO�UXFNVDFN�RI�D�SURGXFW�LV�GHILQHG�DV�LWV�0,�PLQXV
LWV�RZQ�ZHLJKW�

'HILQLWLRQ�RI�WKH�DSSURSULDWH�VHUYLFH�XQLW

*HQHUDWLRQ�RI�WKH�SURFHVV�GLDJUDP

The procedure of MIPS-calculation

$QDO\VLQJ�WKH�LQSXWV�DQG�RXWSXWV

$JJUHJDWLRQ�RI�WKH�PDWHULDO�LQSXW�SUR�VHUYLFH

6XPPDU\�RI�DOO�SURFHVVHV�IRU�WKH�FRPSOHWH
OLIHF\FOH

)LJXUH����� 3URFHGXUH�RI�WKH�0,36�FDOFXODWLRQ�

3URFHGXUH�RI�0,36�&DOFXODWLRQ��VHH�)LJXUH������

• $W�WKH�EHJLQQLQJ�RI�WKH�FDOFXODWLRQ�WKH�DSSURSULDWH�VHUYLFH�XQLW�DV�VWDQGDUG�IRU�FRPSDUL�
VRQ�KDV�WR�EH�GHILQHG��H��J��´WRQV�RI�PRYHG�QDWXUHµ�SHU�VHUYLFH�XQLW��

• 1H[W�VWDJH�LV�WKH�JHQHUDWLRQ�RI�D�SURFHVV�GLDJUDP�IRU�WKH�FRPSOHWH� OLIHF\FOH��VHSDUDWHG
IRU�HDFK�SURFHVV�LQ�RUGHU��7KH�PDWHULDO�QHHGHG�IRU�WKH�VHUYLFH�DUH�OLVWHG��,W�LV�DOVR�QHFHV�
VDU\� WR� JHQHUDWH� D� GLDJUDP� IRU� DOO� WKH� WUDQVSRUWV� �LQFOXGLQJ� DOO� LQSXWV� DQG� RXWSXWV��� ,Q
VRPH�FDVHV�WKLV�VWDJH�FDQ�FDXVH�GLIILFXOWLHV��EHFDXVH�WKH�FRPSOHWH�OLIHF\FOH�RI�WKH�FHUWDLQ
VHUYLFH�KDV�WR�EH�UHVSHFWHG��ZKLFK�PDNHV�DVVXPSWLRQV�QHFHVVDU\�

• 7KLUG�VWDJH�LV�WKH�VXUYH\��)RU�HDFK�SURFHVV�XQLW�D�VXUYH\�LV�PDGH��,QSXWV�DUH�DQDO\]HG�LQ
ILYH�FDWHJRULHV��ELRWLF� UDZ�PDWHULDO�� DELRWLF� UDZ�PDWHULDO�� VRLO�PRYHPHQW��ZDWHU� DQG�DLU�
2XWSXWV�LQFOXGH�DOO�SURGXFWV��E\�SURGXFWV�DQG�DOO�HPLVVLRQV��%H\RQG�WKDW�WKH�GDWD�VRXUFH
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ZLWK�GHWDLOHG�VSDWLDO�DQG�WHPSRUDO�VSHFLILFDWLRQV�IRU�HDFK�IRUP�RI�HQHUJ\�DQG�HDFK�LQWHU�
PHGLDWH�SURGXFW�VKRXOG�EH�OLVWHG�

• 1H[W� VWDJH� LV� WKH� FDOFXODWLRQ�RI� WKH�PDWHULDO�LQSXW� SHU� VHUYLFH� XQLW� E\� DJJUHJDWLQJ� WKH
PDWHULDO�LQSXWV�RI�D�SURFHVV�LQ�HDFK�FDWHJRU\��H��J����WRQV�RI�ELRWLF�UDZ�PDWHULDO����WRQV�RI
DELRWLF�UDZ�PDWHULDO�����WRQV�RI�ZDWHU�DQG�VR�RQ��

• /DVW�VWDJH� LV� WKH�VXPPDU\�RI�DOO�SURFHVVHV�RYHU� WKH�FRPSOHWH� OLIHF\FOH��7KH�GDWD�RI� WKH
GLIIHUHQW�DOWHUQDWLYHV�LV�QRZ�FRPSDUDEOH�SHU�SURFHVV�XQLW�RU�SHU�OLIH�SHULRG��L��H��SURGXF�
WLRQ��XVH�RU�GLVSRVDO��RU�EHWZHHQ�GLIIHUHQW�DOWHUQDWLYHV�

����� (FRORJLFDO�IRRWSULQW

7KH� DUHD� RI� SURGXFWLYH� ODQG�� WKDW� LV� QHHGHG� WR� VXVWDLQ� D� GHILQHG� SRSXODWLRQ� LQGHILQLWHO\�
ZKHUHYHU�RQ�(DUWK� WKDW� ODQG� LV� ORFDWHG��FDQ�EH�FDOFXODWHG��6LQFH�PDQ\� IRUPV�RI�QDWXUDO� LQ�
FRPH� �UHVRXUFH� DQG� VHUYLFH� IORZV�� DUH� SURGXFHG� E\� WHUUHVWULDO� HFRV\VWHPV� DQG� DVVRFLDWHG
ZDWHU�ERGLHV��LW�LV�SRVVLEOH�WR�HVWLPDWH�WKH�DUHD�RI�ODQG�ZDWHU�UHTXLUHG�WR�SURGXFH�VXVWDLQD�
EO\�WKH�TXDQWLW\�RI�DQ\�UHVRXUFH�RU�HFRORJLFDO�VHUYLFH�XVHG�E\�D�GHILQHG�SRSXODWLRQ�DW�D�JLYHQ
OHYHO�RI�WHFKQRORJ\��7KH�VXP�RI�VXFK�FDOFXODWLRQV�IRU�DOO�VLJQLILFDQW�FDWHJRULHV�RI�FRQVXPS�
WLRQ�ZRXOG�JLYHV�D�FRQVHUYDWLYH�DUHD�EDVHG�HVWLPDWH�RI�WKH�QDWXUDO�FDSLWDO�UHTXLUHPHQWV�IRU
WKDW�SRSXODWLRQ��:DFNHUQDJHO��������

7KH� SHU� FDSLWD� ODQG� DUHD� DSSURSULDWHG� �DD�� IRU� WKH� SURGXFWLRQ� RI� HDFK�PDMRU� FRQVXPSWLRQ
LWHP�
L
�LV�HVWLPDWHG�E\�GLYLGLQJ�DYHUDJH�DQQXDO�FRQVXPSWLRQ�RI�WKDW�LWHP�>
F�
�LQ�NJ�FDSLWD@�E\
LWV�DYHUDJH�DQQXDO�SURGXFWLYLW\�RU�\LHOG�>
S�
�LQ�NJ�KD@�SHU�KHFWDUH�

L

L

L S
F

DD = >KD�FDSLWD@

7KH�WRWDO�HFRORJLFDO�IRRWSULQW��
HI
��SHU�FDSLWD� LV�FDOFXODWHG�E\�VXPPLQJ�WKH� LQGLYLGXDO�DUHDV
FDOFXODWHG�

∑
=

=

=
QL

L

L
DDHI

1

>KD�FDSLWD@

7KXV��WKH�HFRORJLFDO�IRRWSULQW��()S��RI�D�VWXG\�SRSXODWLRQ�LV�WKH�SHU�FDSLWD�IRRWSULQW�PXOWLSOLHG
E\�WKH�WRWDO�SRSXODWLRQ�VL]H��1��

)(HI1()
S

= >KD�SRSXODWLRQ@

����� 0DVV�IORZV���/LIH�F\FOH�DSSURDFK

%DVHG�RQ�D�OLIH�F\FOH�DSSURDFK��DOO�HIIHFWV�LQ�D�FUDGOH�WR�JUDYH�DQDO\VLV���WKH�PHWKRG�LV�XVHG
WR�JDLQ�LQIRUPDWLRQ�RQ�DOO�WR[LFRORJLFDO��DQG�WR�VRPH�H[WHQW�HFRORJLFDO��UHOHYDQW�IORZV�FDXVHG
E\�D�SURFHVV��7KH�LPSDFWV�RI�WKH�IORZV�RQ�WKH�HQYLURQPHQW�RU�KHDOWK�DUH�HYDOXDWHG�DQG�YDO�
XHG� DFFRUGLQJ� WR� VFLHQWLILF� UHOLDEOH� FULWHULD�� 7KHUHIRUH��PDVV� DQG� HQHUJ\� IORZV� LQFOXGH� WKH
ZKROH�OLIH�F\FOH�IURP�H[SORLWDWLRQ�RI�UDZ�PDWHULDO��SURGXFWLRQ��WUDQVSRUWDWLRQ��DQG�JHQHUDWLRQ
RI�ZDVWH��%XQGHVDPW�I�U�8PZHOWVFKXW]��(G����������

7KH�GHFLVLYH�FULWHULD�RI�WKH�/&$�DSSURDFK�WR�HYDOXDWH�WKH�IORZV�DUH�´FULWLFDO�YROXPHVµ�IRU�WKH
(FR�FRPSDUWPHQWV�RI�DLU��ZDWHU��DQG��WRS��VRLO�DFFRUGLQJ�WR�WKH�IROORZLQJ�IRUPXOD�
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9F �FULWLFDO�YROXPH��LQGH[�F�IRU�WKH�FRPSDUWPHQW��PL �PDVV�IORZ

/L �FULWLFDO�ORDG��OLPLWLQJ�YDOXHV��JHRORJLF�UHIHUHQFHV��HWF��

7KH� UHODWLRQVKLS�RI�PDVV� IORZ� WR� FULWLFDO� YROXPH� FUHDWHV� DUWLILFLDO� VFDUFLW\� RI� WKH� LWHP�DQD�
O\]HG��+RZHYHU��WR�EDVH�WKH�OLPLWDWLRQ�RQ�SROLWLFDO�RU�VRFLHWDO�SUHIHUHQFHV��ZKLFK�FDQ�VWURQJO\
YDU\� RU� EH� LQIOXHQFHG� E\� YDULRXV� IDFWRUV�� H�J�� SHUVRQDO� SUHIHUHQFHV� RI� GHFLVLRQ�PDNHUV�� LV
IURP�DQ�HFRORJLFDO�SRLQW�RI�YLHZ�DW�OHDVW�WR�GLVFXVV��*8$��,),3��������

7KH�PHWKRG� FDQ� EH� YDULHG� LQ� RUGHU� WR� DJJUHJDWH� WKH� FULWLFDO� YROXPHV� RQ� WKH� EDVH� RI� DUHD
������P��DLU��������GP��ZDWHU��������NJ�VRLO�SHU�VTXDUH�PHWHU���7KHUHIRUH��WKH�FULWLFDO�YRO�
XPH�FDQ�EH�VWDQGDUGL]HG��DQG�SRVVLEOH�VKLIWV�RI�EXUGHQV�EHWZHHQ�WKH�FRPSDUWPHQW�DUH�SRV�
VLEOH�

(FR�IDFWRUV�DUH�DQRWKHU�DSSURDFK�WR�VWDQGDUGL]H�WKH�FULWLFDO�YROXPH�PHWKRG��%DVHG�RQ�GLI�
IHUHQW�IXQFWLRQV��ORJDULWKPLF��SDUDEROLF��OLQHDU��0�OOHU�:HQN�IXQFWLRQ��WKH�JUDSK�RI�WKH�FULWL�
FDO�ORDG�XQWLO�WKH�PD[LPDO�FDSDFLW\�RI�DQ�HFR�FRPSDUWPHQW�LV�FDOFXODWHG�

����� :DVWH�SRWHQWLDO�HQWURS\

7KH�HQWURSLF�ORDG�LQGLFDWHV�HFRORJLFDO�GHILFLWV��7KH�ZDVWH�SRWHQWLDO�HQWURS\��:3(��LV�EDVHG�RQ
WKUHH�EDVLF�LGHDV��.URWVFKHN��������

��� $OO�UHVRXUFH�IORZV�DQG�DOO�HFRQRPLF�JRRGV�DQG�VHUYLFHV�FDQ�EH�FKDUDFWHUL]HG�DV�VWRFNV�RI
IORZV�RI��XVHIXO��HPERGLHG�LQIRUPDWLRQ�

��� 7KH�HFRQRP\�LV�DQ�LQIRUPDWLRQ�SURFHVVRU��LQ�WKH�VHQVH�WKDW�ODUJH�TXDQWLWLHV�RI�ORZ�JUDGH
�SK\VLFDO��LQIRUPDWLRQ�DUH�FRQYHUWHG��E\�LQWHQWLRQ��LQWR�VPDOOHU�TXDQWLWLHV�RI�KLJKHU�JUDGH
�PRUSKRORJLFDO��DQG��V\PEROLF��LQIRUPDWLRQ�

��� 7KH�PRVW�JHQHUDO�SROOXWDQW�LV�WKH�SK\VLFDO�LQIRUPDWLRQ�LQ�WKH�ZDVWH��ZKLFK�LV�ORVW��H�J��E\
GLVVLSDWLRQ��

3URGXFWLRQ�PHDQV� WKH�FRQYHUVLRQ�RI� ORZ� LQIRUPDWLRQ�FRQWHQW� UDZ�PDWHULDO� LQWR�KLJK� LQIRU�
PDWLRQ�FRQWHQW�JRRGV�DQG�VHUYLFHV��*HQHUDWLRQ�RI�ZDVWH��HPLVVLRQV�DQG�SROOXWDQWV�LV�XVXDOO\
WKH�RSSRVLWH�SURFHVV�� WKH�FRQYHUVLRQ�RI�KLJK� LQIRUPDWLRQ�FRQWHQW�JRRGV� LQWR� ORZ� LQIRUPD�
WLRQ�FRQWHQW�PDWHULDO��+RZHYHU��WKH�VWDWH�RI�WKH�SROOXWDQWV��RU�ZDVWH��HPLVVLRQV��LV�VWLOO�OLNHO\
WR�EH�GLIIHUHQW�WR�WKH�VWDWH�RI�WKH�HQYLURQPHQW��7KLV�GLIIHUHQFH�FDQ�EH�XVHG�DV�DQ�LQGLFDWRU
IRU�WKH�SRWHQWLDO�RI�WKH�HPLVVLRQV�WR�FDXVH�QHJDWLYH�LPSDFWV�RQ�WKH�HQYLURQPHQW��7KHUHIRUH�
WKH�HPLVVLRQ�RI�PDWHULDO�IOX[HV�WR�WKH�HQYLURQPHQW�LV�PRUH�GDQJHURXV��WKH�ODUJHU�WKH�GLIIHU�
HQFH� LV�EHWZHHQ� WKH�VWDWH�RI�SROOXWDQWV�DQG� WKH�FKHPLFDO�HTXLOLEULXP�RI� WKH� ORFDO� HQYLURQ�
PHQW�

Π�3RWHQWLDO�DV�JHQHUDO�PHDVXUHPHQW� LV�GHILQHG�DV� WKH�VWRFN�RI�SK\VLFDO� LQIRUPDWLRQ�DV� WKH
GLIIHUHQFH�EHWZHHQ�WKH�DFWXDO�HQWURS\��R��RI�D�V\VWHP��V��DQG�LWV�ILQDO�HQWURS\�LQ�HTXLOLEULXP
ZLWK�LWV�ORFDO�HQYLURQPHQW��H��

HHVRHV
6666 )()( +−+=Π >-��NJ.�@

6 �HQWURS\

7KH�PD[LPXP�DPRXQW�RI�ZRUN� WKDW� LV�GRQH�E\�RU�RQ�D� VXEV\VWHP� WKDW� LV� LQWHUQDOO\� LQ� WKH
VWDWH�RI�HTXLOLEULXP�LV�FDOFXODWHG�E\�WKH�Π�3RWHQWLDO�DQG�JLYHV�WKH�GLVWDQFH�RI�WKH�VXEV\VWHP
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WR�HTXLOLEULXP��7KH�PHWKRG�XVHV�WKH�GLIIHUHQFH�RI�WKH�*LEEV�SRWHQWLDO�WR�D�VWHDG\�HTXLOLEULXP
DV�DQ�LQGLFDWRU�IRU�WKH�SRWHQWLDO�SUHVVXUH�RQ�HQYLURQPHQW��$\UHV��0DUWLQDV��������

7KH�HQWURS\�LV�GHULYHG�E\�VLPSOLILFDWLRQ�IURP�WKHUPRG\QDPLFV��7KH�:3(�PHDVXUHV�WKH�SUHV�
VXUH�H[HUWHG�E\�D�PDVV�IORZ�LQ�UHODWLRQ�WR�WKH�TXDOLW\�RI�WKH�IORZ�DQG�WKH�VWDQGDUGL]HG�HQYL�
URQPHQW��7KLV�WKHRUHWLFDO�EDVLV�DOORZV�IRU�D�SURYHQ�DQG�WHVWHG�PHWKRG�RI�FDOFXODWLRQ��'XH�WR
WKH�EDVLF�JXLOW\�RI�WKHUPRG\QDPLF�ODZV��DOO�SURFHVVHV�DUH�FRPSDUDEOH�DQG�FDQ�UDWLRQDOO\�EH
GLVFXVVHG��7KH�GLVDGYDQWDJH�RI�WKH�PHWKRG�LV�WKDW�WKH�HFRVSKHUH�LV�QRW�LQ��FKHPLFDO��HTXLOLE�
ULXP�DW�DOO�DQG�WKDW�WKHUH�LV�D�ODFN�RI�UHIHUHQFH�YDOXHV�EHFDXVH�WKH�WKUHH�HFR�FRPSDUWPHQWV
DUH�QRW�LQ�HTXLOLEULXP��WRR��,Q�DGGLWLRQ��LW�GRHV�QRW�UHIOHFW�WKH�IORZV��UHDFWLRQV�DQG�LQWHUDF�
WLRQV� ZLWKLQ� WKH� V\VWHP� DQG� HIIHFWV� OLNH� DFFXPXODWLRQ�� FDWDO\WLF� SURFHVVHV� RU� RYHUORDGLQJ
QDWXUDO�F\FOHV�

����� 6XVWDLQDEOH�SURFHVV�LQGH[

7KH�63,�LV�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�LQ�D�VXVWDLQDEOH�HFRQRP\�WKH�RQO\�UHDO�LQSXW�WKDW�FDQ
EH�XWLOL]HG�RYHU�WKH�ORQJ�WHUP�LV�VRODU�H[HUJ\��DQG�WKDW�LWV�XWLOL]DWLRQ�SHU�VH�LV�ERXQG�WR�WKH
VXUIDFH� �RI�SODQHW�HDUWK���)XUWKHUPRUH��DUHD� LV�D� OLPLWHG�UHVRXUFH� LQ�D� VXVWDLQDEOH�HFRQRP\
EHFDXVH�WKH�VXUIDFH�LV�ILQLWH��%XW�DUHD�LV�QRW�RQO\�VHHQ�DV�D�UHFLSLHQW�IRU�VRODU�UDGLDWLRQ��/LIH
LQ� JHQHUDO� LV� GHSHQGHQW� RQ� VRODU� HQHUJ\� DQG� WKH� TXDOLW\� RI� HQYLURQPHQWDO� FRPSDUWPHQWV
�PRVW�QRWDEO\�WRS�VRLO��ZDWHU�DQG�DLU��WKDW�DUH�LQIOXHQFHG�E\�WKHVH�IORZV�IURP�DQG�WR�WKH�VXU�
IDFH��6R�DQ\�JLYHQ�DUHD�RI�WKH�SODQHW
V�VXUIDFH�LV�QRW�RQO\�GHILQHG�E\�WKH�DPRXQW�RI�VRODU�H[�
HUJ\�UHFHLYHG��EXW�DOVR�E\�WKH�TXDOLW\�RI�WKH�HQYLURQPHQWDO�FRPSDUWPHQWV�DWWDFKHG��%\�WDNLQJ
LQWR�DFFRXQW�WKH�GXDO�IXQFWLRQ�RI�DUHD�DV�D�UHFLSLHQW�RI�VRODU�HQHUJ\�DQG�DV�D�VXVWDLQLQJ�EDVLV
IRU�DOO�HFRV\VWHPV��63,�FDQ�PHDVXUH�DQG�UHODWH�HFRORJLFDO�LPSDFW�RI�D�SURFHVV�ZLWK�UHVSHFW�WR
WKH�TXDQWLW\�DQG�TXDOLW\�RI�HQHUJ\�DQG�PDVV�IORZV�LW�LQGXFHV��7KXV��SURGXFWV�QHHGLQJ�PRUH
DUHD�IRU�WKH�VDPH�VHUYLFH�DUH�OHVV�FRPSHWLWLYH�LI�DUHD��WKH�EDVH�RI�JOREDO�JHQHUDWLRQ�DQG�GH�
JHQHUDWLRQ�SRWHQWLDO��LV�OLPLWHG��.URWVFKHN��������

7KH�FDOFXODWLRQ�RI�63,�VWDUWV�ZLWK�WKH�FRPSXWDWLRQ�RI�WKH�WRWDO�DUHD�$WRW�DVVLJQHG�WR�HPEHG�D
SURFHVV�LQWR�WKH�HFRVSKHUH�
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:KHUH�$5� �DOO� DUHDV� LQ�Pï�� LV� WKH� DUHD� UHTXLUHPHQW� WR�SURGXFH� UDZ�PDWHULDO��$(� LV� WKH� DUHD
QHFHVVDU\�WR�SURYLGH�SURFHVV�HQHUJ\��$,�LV�WKH�DUHD�WR�SURYLGH�WKH�LQVWDOODWLRQV�IRU�WKH�SURF�
HVV��$6�LV�WKH�DUHD�UHTXLUHG�IRU�WKH�VWDII�DQG�$3�LV�WKH�DUHD�WR�DFFRPPRGDWH�SURGXFWV�DQG�E\�
SURGXFWV��7KHVH�DUHDV�ZLOO�EH�FRPSXWHG�IRU�RQH�\HDU�RI�RSHUDWLRQ��:LWKLQ�WKLV�\HDU�D�QXPEHU
6WRW��LQ�XQLW�\U���RI�XQLW�VHUYLFHV��H�J��SDVVHQJHU�NLORPHWHUV��KHDW��HOHFWULFLW\��ZLOO�EH�VXSSOLHG
E\�WKH�SURFHVV�LQ�TXHVWLRQ��7KH�DUHD�DWRW�LV�FDOOHG�WKH�VSHFLILF�VHUYLFH�DUHD�
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7KLV� VSHFLILF� DUHD� LV� DOUHDG\� D� SRVVLEOH� FRPSDUDWLYH�PHDVXUH� RI� VXVWDLQDELOLW\�� ,Q� RUGHU� WR
PDNH� WKLV�PHDVXUH�PRUH�VWULNLQJ� LW� LV�GLYLGHG�E\� WKH� DUHD�SHU� LQKDELWDQW� �DLQ� LQ�Pï\U�FDS�
¶FDS·� LV�XVHG�DV�XQLW� IRU�RQH�SHUVRQ�� LQ� WKH� UHJLRQ�EHLQJ�UHOHYDQW� WR� WKH�SURFHVV��(�J��� WKLV
DUHD�LV�WKH�WKHRUHWLFDO��PHDQ��DYDLODEOH�DUHD�IRU�WKH�VXSSO\�RI�DOO�VHUYLFHV�IRU�HDFK�SHUVRQ�
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��� 5HVRXUFH�HFRQRPLFV

����� 3ULFLQJ�RI�H[KDXVWLEOH�UHVRXUFHV

7KH�SULFH�RI�QRQ�UHQHZDEOH�UHVRXUFHV�LV�HTXDO�WR�WKH�PDUJLQDO�FRVW��RI�WKH�H[WUDFWLRQ��SOXV
RSSRUWXQLW\�FRVW�

3ULFH� �0DUJLQDO�FRVW��RI�WKH�H[WUDFWLRQ����RSSRUWXQLW\�FRVW

&RPSDUHG�WR�UHQHZDEOH�UHVRXUFHV��DW�WKH�VDPH�SRLQW�RI�WLPH�OHVV�DPRXQW�LV�SURYLGHG�IRU�D
KLJKHU�SULFH�

���������� 5LFDUGR·V�GLIIHUHQWLDO�UHQW

'DYLG�5LFDUGR� �������DUJXHG� WKDW�D� IDUPHU�DFKLHYHV�D�PRQHWDU\�EHQHILW� ��FDOOHG�GLIIHUHQWLDO
UHQW�� LI�KLV� ILHOG� LV�RI�KLJKHU�TXDOLW\� WKDQ�RI�RWKHU� IDUPHUV��ZKR�FDQ�FRYHU�ZLWK� WKH�PDUNHW
SULFH�WKH�PDUJLQDO�FRVW��)ROORZLQJ�5LFDUGR·V�WKHRU\��RZQHUV�RI�QRQ�UHQHZDEOH�UHVRXUFHV�ZLWK
KLJKHU�TXDOLW\��RU�FKHDSHU�H[SORLWDEOH�UHVRXUFHV��DFKLHYH�PDUNHW�SULFHV�KLJKHU�WKDQ�WKH�PDU�
JLQDO�FRVW�GHVSLWH�RI�SHUIHFW�FRQGLWLRQV�IRU�PDUNHW�FRPSHWLWLRQ��:DFNHU��%ODQN��������

���������� ´U�SHUFHQW�UXOHµ�RI�*UD\

/��*UD\��������GHVFULEHG�WKDW�WKH�SULFH�SHU�XQLW�RI�DQ�H[KDXVWLEOH�HQYLURQPHQWDO�UHVRXUFH�KDV
WR�LQFOXGH�LQ�DGGLWLRQ�WR�WKH�PDUJLQDO�FRVW�D�UHQW�ZKLFK�LQGLFDWHV�WKH�RSSRUWXQLW\�FRVW��7KH
UHQW� UHIOHFWV� WKH� ORVV� RI� IXWXUH� EHQHILWV� LI� WKH� UHVRXUFH� LV� H[WUDFWHG� DQG� XVHG� WRGD\�� *UD\
VROYHV�WKH�FDVH�DV�D�G\QDPLF�RSWLPL]DWLRQ�SUREOHP�WR�GHWHUPLQH�WKH�WLPH�RI�H[SORLWDWLRQ��7�
DQG�WKH�H[WUDFWLRQ�DPRXQW��5W�ZLWK�W� ���������7��IRU�WKH�PD[LPL]DWLRQ�RI�WKH�SUHVHQW�YDOXH�RI
WKH�SURILW�GXULQJ�WKH�WRWDO�H[WUDFWLRQ�WLPH��:DFNHU��%ODQN��������
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U���PDUNHW�UDWH�RI�LQWHUHVW��U���S���PDUJLQDO�SURFHHGV��F��5W����PDUJLQDO�FRVW

*UD\·V�PRGHO�DVVXPHV�WKDW�WKH�UHDO�SULFH�RI�WKH�UHVRXUFH�XQLW�DQG�WKH�PDUNHW�UDWH�RI�LQWHUHVW
�U��DUH�IRU�WKH�WRWDO�H[SORLWDWLRQ�WLPH�H[RJHQRXV�DQG�FRQVWDQW��WKDW�WKH�VWRFN�LV�DW�WKH�WLPH
W ��NQRZQ��KRPRJHQHRXV�DQG�IL[HG��DQG�WKDW�WKH�PDUJLQDO�FRVW�DUH�GLUHFWO\�GHSHQGHQW�RQ
WKH� H[WUDFWLRQ� DPRXQW�� 7KH� UHVRXUFH�ZLOO� QRW�EH� H[WUDFWHG� LI� WKH� IXWXUH� SURILW� H[FHHGV� WKH
SUHVHQW�YDOXH�SOXV�WKH�UHQW��:DFNHU��%ODQN��������

7KH�RSSRUWXQLW\� FRVW�RI� WKH�SUHVHQW� UHVRXUFH�VDOH� UHIOHFW� WKH�FRVW�RI� ORVW� IXWXUH�XWLOL]DWLRQ
DQG�WKH�VFDUFLW\�RI� WKH�UHVRXUFH��7KH�TXDQWLW\�H[WUDFWHG� LV� LQ�WKH�ILUVW�\HDU� ODUJHVW�DQG�GH�
FOLQHV�DIWHUZDUGV��7KH�PDUJLQDO�FRVW�GHFUHDVH�ZLWK�WKH�DPRXQW�DQG�GXH�WR�D�FRQVWDQW�PDUNHW
SULFH�WKH�HFRQRPLF�UHQW��FDOOHG�ZLWK�GLIIHUHQW�WHUPLQL��VFDUFLW\�UHQW��UR\DOW\��RSSRUWXQLW\�FRVW�
+RWHOOLQJ�UHQW�����LV�LQFUHDVLQJ�

���������� +RWHOOLQJ·V�UXOH

:KLOH�*UD\·V�PRGHO� LV� EDVHG� RQ� IL[HG� DQG� XQFKDQJHDEOH� UHVRXUFH� SULFHV�� +DUROG� +RWHOOLQJ
�������VWDWHG�WKDW�WKH�FRQFLOLDWLRQ�RI�GHPDQG�DQG�VXSSO\�DVVHVVHV�WKH�VFDUFLW\�UHQW��+RWHOOLQJ
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SUHVXPHG�LQWHU�DOLD� WKDW�SHUIHFW�FRPSHWLWLRQ�SUHYHQWV�D�PDUNHW�SOD\HU�IURP�LQIOXHQFLQJ�WKH
PDUNHW�SULFH�DQG�WKDW�DOO�VWRFNV�DUH�NQRZQ��%HVLGHV��WKH�FRVW�DQG�SULFHV�RI�WKH�UHVRXUFH�DQG
WKH� H[SORLWDWLRQ� DUH�ZHOO�NQRZQ� DW� HYHU\� SRLQW� RI� WLPH�� 7KHQ�� LW� FDQ� EH� DVVXPHG� WKDW� WKH
SULFH�FRXUVH�LV�GHILQHG�E\�D�ZDOUDVLDQ�DXFWLRQHHU��ZKR�SHUIHFWO\�EDODQFHV�WKH�SULFH�DFFRUGLQJ
WR�GHPDQG�DQG�VXSSO\��+RWHOOLQJ�GHULYHG�WKDW�WKH�G\QDPLFDOO\�HIILFLHQW�GHSOHWLRQ�RI�D�QRQ�
UHQHZDEOH��QRQ�UHF\FODEOH�QDWXUDO�UHVRXUFH�RFFXUV�ZKHQ�WKH�UHVRXUFH�LV�DOORFDWHG�VR�WKDW�WKH
SUHVHQW�GLVFRXQWHG�YDOXH�RI�PDUJLQDO�+RWHOOLQJ�5HQWV�LV�HTXDOL]HG�RYHU�WLPH�
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U���PDUNHW�UDWH�RI�LQWHUHVW��SW���SULFH��F���PDUJLQDO�FRVW���W���WLPH��λ����RSSRUWXQLW\�FRVW�DW�WLPH��

0DUJLQDO�+RWHOOLQJ�5HQW�LV�FUHDWHG�E\�IXWXUH�GHPDQG�IRU�WKH�QDWXUDO�UHVRXUFH��DQG�LV�GHILQHG
DV�SULFH�PLQXV�PDUJLQDO� FRVW�� 7KH�RSWLPDO� UHVRXUFH�SULFH�SDWK� VWDUWV�ZLWK� D� EDODQFHG� ILUVW
SULFH� �DFFRUGLQJ�WR�DUELWUDJH�FDOFXODWLRQ��DQG� LV�FDOFXODWHG�ZLWK�WKH�SULQFLSOH�RI�3RQWU\DJLQ�
7KH� UXOH� IRU� G\QDPLF� HIILFLHQF\�� VRPHWLPHV� FDOOHG� +RWHOOLQJ
V� 5XOH�� UHTXLUHV� WKDW� +RWHOOLQJ
UHQW�IRU�WKH�ODVW�XQLW�VROG�LQ�\HDU���PXVW�HTXDO�WKH�SUHVHQW�GLVFRXQWHG�YDOXH�IRU�WKH�ODVW�XQLW
VROG�LQ�\HDU����DQG�DOO�RWKHU�\HDUV��:KHQ�WKLV�FRQGLWLRQ�KROGV��WKH�SUHVHQW�GLVFRXQWHG�YDOXH�RI
WRWDO� VXUSOXV� RYHU� WKH� YDULRXV� \HDUV� ZLOO� EH�PD[LPL]HG�� 7KHQ�� WKH� UHVRXUFH�PDUNHW� LV� G\�
QDPLFDOO\�HIILFLHQW��+RWHOOLQJ·V�PRGHOV�DOVR�KDV�LPSOLFDWLRQV�IRU�WKH�WLPH�SDWK�RI�H[WUDFWLRQ�
ZLWK� D� VWDWLRQDU\�GHPDQG� FXUYH�� H[WUDFWLRQ�GHFUHDVHV� DV� WKH� UHVRXUFH� SULFH� LQFUHDVHV� RYHU
WLPH� �:DFNHU�� %ODQN�� ������� +RZHYHU�� WKHRUHWLFDOO\� WKH� QRQ�UHQHZDEOH� UHVRXUFH� VWRFN� ZLOO
QHYHU� EH� GHSOHWHG� LI� LW� LV� YLWDO� IRU� WKH� HFRQRP\�� 7DKYRQHQ� ������� VWDWHV� WKDW� WKH� RSWLPDO
FRQVXPSWLRQ�UDWH�FDQ�EH�GHILQHG�LQ�UHVSHFW�WR�WKH�UHPDLQLQJ�UHVHUYHV�

����� 0DUNHWV

���������� 3HUIHFW�FRPSHWLWLRQ

7ZR�SRVVLELOLWLHV� WR� GHVFULEH�PDUNHW� FRPSHWLWLRQ� DUH� JLYHQ�� $FFRUGLQJ� WR� D� OLQHDU�PDUNHW�
GHPDQG�IXQFWLRQ��PD[LPL]LQJ�VXUSOXV�DVVXPHV�WKDW�DOO�WKH�VWRFN�KDV�WR�EH�WRWDOO\�H[SORLWHG
DW�WKH�SURKLELWLYH�SULFH��&RQWUDULO\��DQ�LVR�HODVWLF�IXQFWLRQ�SUHYHQWV�WKDW�WKH�UHVRXUFH�LV�H[�
KDXVWHG�LQ�D�QRQ�LQILQLWLYH�UDQJH��7KH�+HUILQGDKO�3UREOHP�DSSURDFK�WDNHV�LQWR�DFFRXQW�WKDW
RSWLPDO�H[SORLWDWLRQ�KDV�WR�FRQVLGHU�GLIIHUHQW�H[WUDFWLRQ�FRVWV��7KH�UHVRXUFH�RZQHU�ZLOO�QRW
H[SORLW�KLV�UHVRXUFH�VWRFN�LI�D�FKHDSHU�UHVRXUFH�LV�DYDLODEOH��7KH�UHVHUYH�ZLWK�WKH�KLJKHU�PDU�
JLQDO�FRVW�IRU�H[WUDFWLRQ�ZLOO�EH�H[WUDFWHG�ZKHQ�WKH�SULFH�SDWK�UHDFKHV�WKH�PDUJLQDO�FRVW�SOXV
WKH�+RWHOOLQJ�UHQW�RI� WKH�PRUH�H[SHQVLYH�VWRFN�� ,Q�DQ�HFRQRPLF�VHQVH�� WKH� ´FKHDSHUµ�VWRFN
KDV�WR�EH�GHSOHWHG�DW�WKLV�WLPH��:DFNHU��%ODQN��������

���������� ,PSHUIHFW�FRPSHWLWLRQ

,Q�WKH�FDVH�RI�DQ�LVR�HODVWLF�GHPDQG��WKH�SULFH�RI�D�PRQRSROLVWLF�SOD\HU�ZLOO�QRW�GLIIHU�IURP
WKH�SHUIHFW�FRPSHWLWLRQ�PDUNHW��$VVXPLQJ�D�OLQHDU�IXQFWLRQ��WKH�PRQRSROLVW�ZLOO�FKDQJH�SULFH
DQG�H[WUDFWLRQ�SDWK��$FFRUGLQJ�WR�6RORZ���������FLWHG�LQ�:DFNHU��%ODQN���������´WKH�PRQRSR�
OLVW�LV�WKH�FRQVHUYDWLRQLVW·V�EHVW�IULHQGµ��EHFDXVH�WKH�UHVRXUFH�ZLOO�EH�H[SORLWHG�VORZHU��)URP
WKH�SRLQW�RI�YLHZ�RI� WKH�HFRQRP\�DV�D�ZKROH�� LW� LV� LQHIILFLHQW�EHFDXVH� WKH�FODVVLFDO�RSWLPDO
ZHOIDUH�SDWK�KDV�WR�EH�WKH�RSWLPDO�FRPSHWLWLRQ�SDWK��:DFNHU��%ODQN��������
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����� &KDQJH�RI�SDUDPHWHUV

���������� &KDQJH�RI�PDUNHW�UDWH�RI�LQWHUHVW

6LQFH�WKH�RSSRUWXQLW\�FRVW�RI�DQ�H[KDXVWLEOH�HQYLURQPHQWDO�UHVRXUFH�LQFUHDVHV�ZLWK�WKH�PDU�
NHW� UDWH�RI� LQWHUHVW��DQ� LQFUHDVH�RI� WKH�PDUNHW� UDWH�RI� LQWHUHVW�FDXVHV�D�VWHHSHU�SULFH�SDWK�
&RQVLGHULQJ�WKDW�WKH�UHVRXUFH�VWRFN�KDV�WR�EH�IXOO\�H[SORLWHG�DW�WKH�SURKLELWLYH�SULFH��WKH�ILUVW
SULFH�ZLOO�EH�ORZHU�LI�WKH�PDUNHW�UDWH�RI�LQWHUHVW�LV�KLJKHU��7KH�H[WUDFWLRQ�WLPH�ZLOO�EH�VKRUWHU
�:DFNHU��%ODQN��������

���������� &KDQJH�RI�H[WUDFWLRQ�FRVW

,Q�FDVH�RI�VKDUS�IDOOLQJ�H[WUDFWLRQ�FRVW�WKH�VWDUWLQJ�SULFH�IRU�WKH�UHVRXUFH�XQLW�ZLOO�EH�ORZHU�
EXW�WKH�SULFH�SDWK�VWHHSHU��7KH�SURKLELWLYH�SULFH�ZLOO�EH�UHDFKHG�HDUOLHU��&RQVLGHULQJ�D�GLV�
FUHWH�IDOO�RI�WKH�PDUJLQDO�FRVW��WKH�UHGXFWLRQ�HIIHFW�ZLOO�GHFUHDVH�WKH�SULFH�DW�WKH�EHJLQQLQJ�
%XW�ZLWK� LQFUHDVLQJ� WLPH� WKH� GRPLQDQWO\� LQIOXHQFLQJ� RSSRUWXQLW\� FRVW� ZLOO� KLJKHU� WKH� SULFH
GXH�WR�WKH�GHSHQGHQF\�RQ�WKH�PDUNHW�UDWH�RI�LQWHUHVW��:DFNHU��%ODQN��������

���������� &KDQJH�RI�UHVHUYHV

,I� QHZ� GHSRVLWV� DUH� GLVFRYHUHG�� WKH� WRWDO� UHVHUYHV� ZLOO� EH� ODUJHU� WKDQ� RULJLQDOO\� DVVXPHG�
7KHUHIRUH�� WKH�RSWLPDO�SULFH�SDWK�ZLOO�EH� UHFDOFXODWHG�DQG�ZLOO� UHVWDUW� DW� D� ORZHU� OHYHO�� 7KH
RSSRUWXQLW\�FRVW�ZLOO�EH�ORZHU��EXW�VWLOO�LQFUHDVLQJ�DFFRUGLQJ�WR�+RWHOOLQJ
V�UXOH��7KH�SURKLEL�
WLYH�SULFH�ZLOO�EH�UHDFKHG�ODWHU��$�FRQWLQXRV�LQFUHDVH�RI�UHVHUYHV�GXH�WR�QHZ�GLVFRYHULHV�OHDGV
WR�D�VHTXHQFH�RI�UHYLVHG�SULFH�SDWKV��7KH�WRWDO�SULFH�SDWK�WHQGHQF\�PD\�HYHQ�GHFOLQH�GHVSLWH
RI�WKH�LQFUHDVH�GXH�WR�+RWHOOLQJ
V�UXOH�

���������� &KDQJH�RI�EDFNVWRS�WHFKQRORJ\

$FFRUGLQJ�WR�:LOOLDP�'��1RUGKDXV���������D�EDFNVWRS�WHFKQRORJ\�SURGXFHV�D�SHUIHFW�UHVRXUFH
VXEVWLWXWH�RQ�LQILQLWLYH�VFDOH�ZLWK�FRQVWDQW�PDUJLQDO�FRVW��$VVXPLQJ�SHUIHFW�FRPSHWLWLRQ��WKH
PDUJLQDO�FRVW�RI�WKH�UHVRXUFH�VXEVWLWXWH�DUH�WKH�XSSHU�SULFH� OLPLW� IRU�WKH�H[KDXVWLEOH�HQYL�
URQPHQWDO�UHVRXUFH��7KH�RULJLQDO�SULFH�SDWK�ZLOO�EH�UHFDOFXODWHG��7KH�GHSRVLW�KDV�WR�EH�XVHG
XS�DW�WKH�SRLQW�ZKHQ�WKH�SULFH�UHDFKHV�WKH�PDUJLQDO�FRVW�RI�VXEVWLWXWH��7KHUHIRUH��WKH�VWDUW�
LQJ�SULFH�UHYLVHG�LV�ORZHU�WKDQ�WKH�RULJLQDO�SULFH��WKH�GHPDQG�ZLOO�EH�KLJKHU�DQG�WKH�WLPH�RI
GHSOHWLRQ�ZLOO�EH� UHDFKHG�HDUOLHU�� 7R�PD[LPL]H� VXUSOXV� WKH� UHVRXUFH� VWRFN�KDV� WR�EH� FRP�
SOHWHO\� H[SORLWHG� ZKHQ� WKH� SULFH� HTXDOV� WKH�PDUJLQDO� FRVW� RI� WKH� VXEVWLWXWH�� $QRWKHU� QHZ
EDFNVWRS�WHFKQRORJ\�UHSHDWV�WKH�PRGLILFDWLRQ�RI�WKH�SULFH�SDWK�

���������� &KDQJH�RI�WD[HV�RQ�WKH�UHVRXUFHV

7KHUH�DUH�WZR�UHDVRQV�IRU�WD[HV�RQ�H[KDXVWLEOH� UHVRXUFHV� LQ� WKH�FRPSHWLWLRQ�PDUNHW��)LUVW�
WKH�VWDWH�ZDQWV� WR� FKDQJH� WKH� IDFW� WKDW�XVXDOO\� RQO\� WKH� UHVRXUFH�RZQHU�EHQHILWV� IURP� WKH
VFDUFLW\�UHQW��7D[HV�RQO\�RQ�WKH�UHQW�FDXVH�D�UHGLVWULEXWLRQ�ZLWKRXW�FKDQJLQJ�WKH�H[WUDFWLRQ
RU�SULFH�SDWK� �DVVXPHG� WKDW� WKH� VXSSOLHU�GRHV�QRW� FKDQJH�KLV�RZQ�RSWLPL]DWLRQ�EHKDYLRU��
7KH�WD[�FDQ�EH�OHYLHG�DV�D�IL[HG�UDWH�RI�WKH�SURILW��6HFRQG��WR�FRXQWHUSDUW�D�ORZ�GLVFRXQW�UDWH
RI�WKH�HFRQRP\�DV�D�ZKROH�WD[HV�RQ�WKH�UHVRXUFH�OHDG�WR�FKDQJHG��UHGXFHG��UHVRXUFH�H[WUDF�
WLRQ�� 'HSHQGLQJ� RQ� WKH�PHDVXUHPHQW� WR� EH� VHW�� WZR� W\SHV� RI� WD[HV� FDQ� EH� GLVWLQJXLVKHG�
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7D[HV�EDVHG�RQ�WKH�TXDQWLWLHV�KDYH�DQ�HIIHFW�VLPLODU�WR�DQ�LQFUHDVH�RI�WKH�PDUJLQDO�FRVW�RI
WKH�H[WUDFWLRQ��7KXV��WKH�PDUNHW�SULFH�LV�HTXDO�WR�WKH�H[WUDFWLRQ�FRVW�SOXV�WKH�WD[�UDWH�DQG�WKH
RSSRUWXQLW\�FRVW��6LQFH�WKH�RSSRUWXQLW\�FRVW�KDYH�WR�LQFUHDVH�ZLWK�WKH�PDUNHW�UDWH�RI�LQWHUHVW�
WKH�GHPDQG�FXUYH�LV�IODWWHU��&RQVHTXHQWO\��TXDQWLW\�WD[HV�PDNH�WKH�WLPH�RI�H[WUDFWLRQ�ORQJHU�
$G�YDORUHP�WD[�LV�D�VXUFKDUJH�RQ�WKH�WRWDO�UHVRXUFH�SULFH��7KH�SULFH�RI�WKH�UHVRXUFH�VXSSOLHU
LV�VWLOO�FDOFXODWHG�DV�PDUJLQDO�FRVW�SOXV�WKH�RSSRUWXQLW\�FRVW��WKH�ODWWHU�LV�VWLOO�LQFUHDVLQJ�DF�
FRUGLQJ� WR�+RWHOOLQJ·V� UXOH��6LQFH� WKH�DG�YDORUHP� WD[�DIIHFWV� WKH�VXSSOLHU�SULFH�� WKH�PDUNHW
SULFH�LV�LQFUHDVLQJ�ZLWK�D�UDWH�ORZHU�WKDQ�WKH�PDUNHW�UDWH�RI�LQWHUHVW��7KHUHIRUH��WKH�SUHVHQW
YDOXH�RI�WKH�WD[�LV�GHFUHDVLQJ�LQ�WKH�FRXUVH�RI�WLPH��7R�PD[LPL]H�VXUSOXV�WKH�H[WUDFWLRQ�ZLOO
SDUWO\�VKLIW�WR�D�ODWHU�SRLQW�RI�WLPH�H[FHSW�WKH�FDVH�WKDW�WKH�VXSSOLHU�SULFH�LV�LQFUHDVLQJ�ZLWK
WKH�PDUNHW�UDWH�RI�LQWHUHVW��7KH�ODWWHU�KDV�WKH�VDPH�HIIHFW�DV�WKH�WD[�RQ�WKH�UHQW��7KH�DG�YD�
ORUHP�WD[�FDXVH�DQ�DOWHUDWLRQ�RI�WKH�VXSSO\�GHPDQG�IXQFWLRQ��$V�WKH�RSSRUWXQLW\�FRVW�KDYH
WR� EH� ORZHU�� WKH�PDUNHW� SULFH�ZLOO� EH� ORZHU� DQG� WKH� SURKLELWLYH� SULFH�ZLOO� EH� UHDFKHG� ODWHU
�:DFNHU��%ODQN��������

����� 7UDGH�RI�QRQ�UHQHZDEOH�UHVRXUFHV

���������� 1DWLRQDO�HFRQRP\·V�H[SRUW�RI�H[KDXVWLEOH�UHVRXUFHV

%HFDXVH�RI�JHRJUDSKLFDO�FRQGLWLRQV�HQYLURQPHQWDO�UHVRXUFH�GHSRVLWV�DUH�XQHYHQO\�GLVWULEXWHG
DPRQJ�WKH�UHJLRQV�RI�HDUWK��6LQFH�VRPH�RI�WKH�VWDWHV�KDYH�ULFK�UHVRXUFH�GHSRVLWV�� WUDGH�RI
UHVRXUFHV��UDZ�PDWHULDO��LV�D�YHU\�LPSRUWDQW�SDUW�RI�ZRUOG�ZLGH�WUDGH��:LWK�WKH�H[SRUW�RI�UH�
VRXUFHV�QDWLRQDO�HFRQRPLHV�REWDLQ�WKH�ILQDQFLDO�FDSLWDO�WR�LPSRUW�FRQVXPHU�RU�FDSLWDO�JRRGV
�:DFNHU��%ODQN��������

1DWLRQDO�HFRQRPLHV�EHKDYH� OLNH�VXSSOLHUV� LQ�D�SHUIHFW�FRPSHWLWLRQ� WU\LQJ� WR�PD[LPL]H�VXU�
SOXV��(YHQ�LQ�WKH�FDVH�RI�D�VWHDG\�OLQHDU�UHVRXUFH�GHPDQG��WKH�HQYLURQPHQWDO�UHVRXUFH�RI�DQ
HFRQRP\�ZLOO�QRW�EH�GHSOHWHG�GXH�WR�PDUNHW�ODZV��WKH�SULFH�RI�WKH�UHVRXUFH�ZLOO�DV\PSWRWL�
FDOO\�VWULYH�IRU�WKH�SURKLELWLYH�SULFH��&RQVLGHULQJ�WKDW�WKH�SURILW�RI�WKH�UHVRXUFH�WUDGH�FDQ�EH
HLWKHU�XVHG� IRU� LPSRUW� RI� FRQVXPHU� JRRGV� RU� IRU� UH�LQYHVWPHQW� LQ� IRUHLJQ� HFRQRPLHV�� WKH
UHVRXUFH� SULFH� DQG� H[WUDFWLRQ� GHFLVLRQV� DUH� IXOO\� LQGHSHQGHQW� RI� WKH� FRQVXPHUV·� GHFLVLRQV
��)LVKHU�VHSDUDWLRQ�WKHRUHP����7KH�LQYHVWPHQW�RI�FDSLWDO�LQ�IRUHLJQ�DVVHWV�DFWV�DV�DQ�LQFHQWLYH
WR�H[SRUW�D�ODUJHU�SDUW�RI�WKH�UHVRXUFH�GHSRVLW�HDUOLHU��,Q�WKH�FRXUVH�RI�WLPH��WKH�DPRXQW�H[�
SRUWHG�ZLOO� EH� UHGXFHG� DQG� VWRSSHG� DIWHU� LQILQLWLYH� WLPH�� +RZHYHU�� FRQVXPLQJ� FDQ� EH� VWLOO
FRQWLQXHG� DIWHU� WKH� GHSOHWLRQ� RI� WKH� UHVRXUFH� GXH� WR� WKH� LQWHUHVW� SURFHHGV�� 7KH� TXDQWLW\
FRQVXPHG�ZLOO�DOVR�WHQG�WR�]HUR�DW�D�JLYHQ�SRVLWLYH�GLVFRXQWLQJ�UDWH�

���������� 1DWLRQDO�HFRQRP\·V�LPSRUW�RI�H[KDXVWLEOH�UHVRXUFHV

,Q�JHQHUDO��VWDWHV�OHY\�LPSRUW�WD[HV�GXH�WR�WZR�UHDVRQV��)LUVW��WKH�VWDWH�QHHGV�LQFRPH�WR�RIIHU
SXEOLF�JRRGV��6HFRQG��WD[HV�RQ�WKH�LPSRUW�RI�UHVRXUFH�DUH�3LJRX�WD[HV�WR�LQWHUQDOL]H�H[WHUQ
HIIHFWV�DQG�SURYLGH�HIILFLHQW�DOORFDWLRQ��)RU�QRQ�UHQHZDEOH�UHVRXUFHV�WKHUH�LV�DQRWKHU�UHDVRQ�
7KH�PDUNHW�SULFH�RI�D�UHVRXUFH�XQLW�LV�HTXDO�WR�WKH�H[WUDFWLRQ�FRVW�SOXV�WKH�VFDUFLW\�UHQW��$
WD[�RQ�PDUNHW�SULFHV�RI� LPSRUWHG�H[KDXVWLEOH�UHVRXUFHV�PHDQV�WKDW�WKH�VWDWH�EHQHILWV�IURP
WKH�VFDUFLW\�UHQW��+RZHYHU��IRU�D�´VPDOOµ�FRXQWU\�WD[HV�RQ�WKH�LPSRUW�RI�H[KDXVWLEOH�UHVRXUFHV
ZLOO� QRW�EH� WKH� ´RSWLPDOµ�ZHOIDUH�PHDVXUHPHQW� LI� WKH� EHQHILW� IRU� WKH� FRQVXPHUV� VKRXOG� EH
PD[LPL]HG��,Q�RWKHU�FDVHV��LPSRUWHUV�RSWLPL]H�WKHLU�LQFRPH�LQ�UHVSHFW�WR�WKH�WD[HV�DQG�ZLOO
VLSKRQ�RII�WKH�VFDUFLW\�UHQW�DW�WKH�EHVW�SRVVLEOH�UDWH�
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����� 3URGXFWLRQ�ZLWK�HQYLURQPHQWDO�H[KDXVWLEOH�UHVRXUFHV

%HVLGH�RI�FDSLWDO��ODERU�DQG�NQRZOHGJH��UHVRXUFHV�DUH�WKH�RQO\�IDFWRU�LQ�SURGXFWLRQ�SURFHVVHV
RI�QDWLRQDO�ZHOIDUH�HFRQRPLHV��7KH�PDLQ�TXHVWLRQV�DUH�WR�RSWLPL]H�WKH�XVH�RI�WKH�SURGXFWLRQ
IDFWRUV�LQ�WKH�FRXUVH�RI�WLPH�DQG�WR�PDLQWDLQ�WKH�SURGXFWLRQ�LQ�WKH�ORQJ�UXQ�

���������� &KDUDFWHUL]DWLRQ�RI�HIILFLHQW�SDWKV

$V� VROXWLRQV� RI� LQWHU�WHPSRUDO� DOORFDWLRQ� SUREOHPV� VHYHUDO� SRVVLEOH� HIILFLHQW� SDWKV� FDQ� EH
FDOFXODWHG�DPRQJ�WKH�SRVVLEOH�SDWKV�ZLWKLQ�UHDFK��7KHUHIRUH��WKH�HIILFLHQW�SDWKV�KDYH�WR�EH
ILOWHUHG�IURP�WKH�UHDFKDEOH�SDWKV��$�SDWK��ZKLFK�OHDYHV�WKH�UHVRXUFHV�LQ�WKH�GHSRVLW��LV�ZLWKLQ
UHDFK��EXW�QRW�HIILFLHQW��7KHUH�DUH�WZR�EDVLF�FULWHULD�IRU�HIILFLHQF\�

• 6WDWLF�HIILFLHQF\�UHTXLUHV�IXOO�HPSOR\PHQW�RI�WKH�FDSLWDO�DQG�QRW�ZDVWLQJ�RI�WKH�HQYLURQ�
PHQWDO�UHVRXUFH�

• ,QWHU�WHPSRUDO�HIILFLHQF\�UHTXLUHV�WKH�IXOILOOPHQW�RI�WKH�´3DUHWR�&ULWHULDµ��&RQVXPH�RI�RQH
SHULRG�PD\�QRW�EH� LQFUHDVHG�� LI� WKH�FRQVXPH�RI�DQRWKHU�SHULRG� LV� UHGXFHG��7ZR�FRQGL�
WLRQV�DUH�JLYHQ��7KH�UHVRXUFH�KDV�WR�EH�GHSOHWHG�RYHU�WKH�UDQJH�RI�SODQQLQJ��$W�WKH�HIIL�
FLHQW�SDWK�WKH�PDUJLQDO�SURGXFWLYLW\�RI�WKH�FDSLWDO�LV�HTXDO�WR�WKH�JURZWK�UDWH�RI�WKH�PDU�
JLQDO� SURGXFWLYLW\� RI� WKH� HQYLURQPHQWDO� UHVRXUFH� �+RWHOOLQJ·V� UXOH��� ,Q� RWKHU� ZRUGV�� WKH
LQFUHDVLQJ�FDSLWDO�XVH�FDQ�VXEVWLWXWH�WKH�HQYLURQPHQWDO�UHVRXUFH�XVH�

0DUJLQDO�SURGXFWLYLW\�RI�WKH�UHVRXUFH�LV�RSWLPL]HG�ZKHQ�LW�HTXDOV�WKH�SULFH�RI�WKH�UHVRXUFH�
ZKLFK�LQFUHDVHV�LQ�WKH�FRXUVH�RI�WLPH��7KH�SULFH�RI� WKH�UHVRXUFH�ZLOO�VWHDGLO\�JURZ��EXW�WKH
JURZWK�UDWH�ZLOO�GHFOLQH��:DFNHU��%ODQN��������

���������� &KDUDFWHUL]DWLRQ�RI�RSWLPDO�SDWKV

7KH�RSWLPDO�SDWK�RI�WKH�´XWLOLWDULDQLVPµ�PD[LPL]HV�WKH�EHQHILW�IURP�H[WUDFWLQJ�UHVRXUFHV�DQG
LQYHVWHG�FDSLWDO�FRQVLGHULQJ�WKH�PDUNHW�UDWH�RI�LQWHUHVW��7KH�EHQHILW�ZLOO�EH�GHWHUPLQHG�E\�WKH
SRLQW�RI�WLPH�RI�XVH�RI�WKH�H[KDXVWLEOH�UHVRXUFH�DQG�E\�FDSLWDO�LQYHVWHG�

7KH�5DPVH\�UXOH�JLYHV�WKH�RSWLPDO�VWDWH�IRU�HFRQRPLF�PRGHOV�SHUPLWWLQJ�WKH�DFFXPXODWLRQ�RI
FDSLWDO�DV�VRUW�RI�EULGJH�EHWZHHQ�FXUUHQW�DQG�IXWXUH�FRQVXPH��$V�ORQJ�DV�WKH�PDUJLQDO�SUR�
GXFWLYLW\�LV�KLJKHU�WKDQ�WKH�VRFLHWDO�UDWH�RI�SXUH�WLPH�SUHIHUHQFH��FRQVXPH�ZLOO�EH�DOORFDWHG�LQ
IXWXUH�DQG�WKH�JURZWK�UDWH�RI�FRQVXPH�LV�SRVLWLYH��,I�WKH�PDUJLQDO�SURGXFWLYLW\�LV�ORZHU�WKDQ
WKH� VRFLHWDO� UDWH� RI� SXUH� WLPH� SUHIHUHQFH�� WKH� FRQVXPH� ZLOO� EH� EURXJKW� IRUZDUG� DQG� WKH
JURZWK�UDWH�ZLOO�EH�QHJDWLYH�

7KH�UDWH�RI�SXUH�WLPH�SUHIHUHQFH�UHIOHFWV�WKH�DVVHVVPHQW�RI�EHQHILWV�IRU�GLIIHUHQW�SHULRGV�RU
JHQHUDWLRQV��,Q�JHQHUDO��VRFLHW\�FDOFXODWHV�WKH�EHQHILW�WKH�ORZHU�WKH�ODWHU�LW�ZLOO�EH�REWDLQHG��$
XQLW� ZLOO� EH� XVHG� QRZ� LI� WKH� FXUUHQW� EHQHILW�PLVVHG� WKURXJK� LQYHVWPHQW� LV� ORZHU� WKDQ� WKH
EHQHILW�JURZWK�GLVFRXQWHG�LQ�IXWXUH��,Q�WKH�ORQJ�WHUP�WKH�FRQVXPH�ZLOO�EH�WHQG�WR�EH�]HUR��$V
ORQJ�DV�WKH�FRQVXPH�LV�QRW�]HUR��WKH�5DPVH\�UXOH�SUHIHUV�ODWHU�JHQHUDWLRQV�ZLWK�WKH�FRQVH�
TXHQFH�IRU�WKH�FXUUHQW�JHQHUDWLRQ�WR�DFFXPXODWH�FDSLWDO�

7KH� DOWHUQDWLYH� YLHZ� RI� WKH� %ULWLVK� SKLORVRSKHU� -RKQ� 5DZOV� ������� LV� WKH�0D[�0LQ�FULWHULD�
(YHU\� LQGLYLGXDO� LV� EHKLQG�D� ´YHLO� RI� LJQRUDQFHµ�RI�KLV�SRVLWLRQ� LQ� VRFLHW\�� 5HJDUGLQJ� LQWHU�
WHPSRUDO�SUREOHPV��LW�LV�QRW�NQRZQ�LQ�ZKLFK�SHULRG�WKH�LQGLYLGXDOV�DUH�OLYLQJ�RU�ZLOO�EH�OLYLQJ�
5DZOV�VD\V�WKDW�WKH�LQGLYLGXDOV�GHFLGH�IRU�PD[LPL]DWLRQ�RI�WKH�PLQLPDO�SRVLWLRQ�WR�PDLQWDLQ
HQGXULQJ� KLJKHVW� SRVVLEOH� FRQVXPH� OHYHO�� ,Q� RWKHU� ZRUGV�� WKH�PD[LPL]DWLRQ� RI� WKH� ORZHVW



-XO\����� $QDO\VLV�RI�WKH�)XQGDPHQWDO�&RQFHSWV�RI�5HVRXUFH�0DQDJHPHQW 3DJH���

HQGXULQJ� PDLQWDLQHG� EHQHILW� VWDQGDUG� DOVR� PD[LPL]HV� VRFLHWDO� ZHOIDUH�� 7KH� EHQHILW� IURP
FRQVXPH�KDV�WR�EH�FRQVWDQW�IRU�DOO�SHULRGV��WRR�

7KLV�LV�WKH�5XOH�RI�+DUWZLFN���������LQYHVWPHQW�RI�WKH�+RWHOOLQJ�VFDUFLW\�UHQWV�IURP�H[SORLWD�
WLRQ�RI�WKH�QRQ�UHQHZDEOH�UHVRXUFH�LQ�PDQ�PDGH�FDSLWDO�UHVXOWV�LQ�PD[LPXP�FRQVWDQW�FRQ�
VXPSWLRQ�RYHU�WLPH��JLYHQ�WKH�LQLWLDO�FRQGLWLRQV��7KLV�LV�WKH�DOWHUQDWLYH�SRVLWLRQ�ZKLFK�VWULYHV
IRU�ZHDN�VXVWDLQDELOLW\��L�H��NHHSLQJ�WRWDO�FDSLWDO�LQWDFW��:DFNHU��%ODQN��������

���������� 7UDQVLWLRQ�WR�EDFNVWRS�WHFKQRORJ\

$�EDFNVWRS�WHFKQRORJ\�SURGXFHV�D�SHUIHFW�VXEVWLWXWH�RI�D�UHVRXUFH�ZLWK�FRQVWDQW�SULFH��7KH
H[KDXVWLEOH� UHVRXUFH�SULFH�ZLOO� KDYH� DV� DQ�XSSHU� OLPLW� WKH�PDUJLQDO� FRVW� RI� WKH� VXEVWLWXWH�
&RQVHTXHQWO\�� WKH�HQYLURQPHQWDO�UHVRXUFH�KDV�WR�EH� WRWDOO\�H[SORLWHG�DW� WKH� WLPH�ZKHQ� WKH
XSSHU�OLPLW�SULFH�LV�UHDFKHG�HQDEOLQJ�D�KLJKHU�FRQVXPH�VWDQGDUG�DQG�EHWWHU�FDSLWDO�DFFXPX�
ODWLRQ��$FFRUGLQJ� WR� WKH�+RWHOOLQJ·V� UXOH� WKH� HQYLURQPHQWDO� UHVRXUFH�ZLOO� EH� VXEVWLWXWHG� E\
FDSLWDO�GXULQJ�WKLV�SHULRG�� ,Q�WKH� IROORZLQJ�SHULRG�RI�XVH�RI� WKH�VXEVWLWXWH��VRFLHW\�QHHGV�D
KLJK�FDSLWDO�VWRFN��:DFNHU��%ODQN��������

����� 5HF\FOLQJ�RI�H[KDXVWLEOH�UHVRXUFHV

���������� 5HF\FOLQJ�RI�HQYLURQPHQWDO�UHVRXUFHV

6LQFH�SURGXFWLRQ�SURFHVVHV�RU�FRQVXPH�GR�QRW�WRWDOO\�FRQYHUW�SURGXFWLRQ��LQSXW��IDFWRUV�LQWR
JRRGV�� E\�SURGXFWV� �WUDQVIRUPHG� PDWHULDO�� QRQ�WUDQVIRUPHG� PDWHULDO�� HQHUJ\�� RFFXU� DV
ZDVWH��HPLVVLRQV�RU�ZDVWH�KHDW��,Q�WKH�HFRQRPLF�SURFHVV�QRW�PDWHULDO��EXW�WKH�EHQHILW�FRQ�
QHFWHG�LV�FRQVXPHG��+RZHYHU��DFFRUGLQJ�WR�WKH�PDVV�PDLQWHQDQFH�ODZ��PDWHULDO�DQG�HQHUJ\
XVHG�DUH�SK\VLFDOO\�QRW� ORVW�� ,Q�D�FORVHG� ORRS�V\VWHP�ZLWKRXW�QHW�DFFXPXODWLRQ�� WKH�IORZ�RI
UHVLGXHV�KDV�WR�EH�HTXDO�WR�WKH�IORZ�RI�UHPRYDOV�IURP�HQYLURQPHQW��6RRQHU�RU�ODWHU�DOO�PDWH�
ULDO�ZLOO�EH�PRYHG�EDFN�WR�WKH�HFRORJLFDO�V\VWHP�

$FFRUGLQJ� WR� WKH�)LUVW�7KHUPRG\QDPLF�/DZ��PDWHULDO� FDQ�EH� UHF\FOHG��+RZHYHU�� GXH� WR� WKH
6HFRQG� 7KHUPRG\QDPLF� /DZ� �(QWURS\�/DZ�� QDWXUDO� SURFHVVHV� DUH� LUUHYHUVLEOH� DQG� LQFUHDVH
HQWURS\�RI� WKH�V\VWHPV�� ,Q� WKLV� FDVH��HQWURS\� LV�D�PHDVXUH�RI�HQHUJ\� WKDW� LV� LQ� WKH� V\VWHP
IL[HG�DQG�QRW�DYDLODEOH� IRU� FDUU\LQJ�RXW�RI�ZRUN��%DVHG�RQ� WKH�(QWURS\�/DZ��RQH�FDQ�VWDWH
WKDW�HFRQRPLF�DFWLYLWLHV�ZLWKRXW�HQYLURQPHQWDO�EXUGHQ�DUH�QRW�SRVVLEOH��(YHU\�WUDQVIRUPDWLRQ
RI�PDWHULDO�WR�HQHUJ\�GHFUHDVHV�WKH�FRQWHQW�RI�HQYLURQPHQWDO�UHVRXUFHV�DYDLODEOH��ZKDW�FDQ
EH�VHHQ�LQ�UHF\FOLQJ�SURFHVVHV�DV�´WKLQ�RXWµ�

5HF\FOLQJ� LV�DQ� LPSRUWDQW�PHWKRG� LQ�ZDVWH� WUHDWPHQW� LVVXHV�� ,W�KHOSV� WR�FORVH� WKH� FLUFOH�RI
PDWHULDO� DQG� HQHUJ\� IORZV� DQG� HQODUJHV� WKH� TXDQWLW\� RI� UHVRXUFHV� DYDLODEOH� IRU� SURGXFWLRQ
SURFHVVHV�� 7KH� WKHRU\�RI� HFRQRPLFV�RI� UHVRXUFH�PDQDJHPHQW� KDV� WR� DGRSWHG� DQG� RSWLPDO
SDWKV�I�U�SULPDU\�DQG�VHFRQGDU\�UHVRXUFHV�KDYH�WR�EH�GHYHORSHG��1HZ�FKDUDFWHUL]DWLRQV�RI
UHVRXUFH�XVH�LQ�HFRQRPLF�SURFHVVHV�DUH�QHFHVVDU\�

• 7KH�UHVRXUFH�LV�ORVW�DIWHU�XVH��SUHVHQW�VWDQGDUG�DVVXPSWLRQ��

• )L[HG�LQ�ORQJ�ODVWLQJ�JRRGV�WKH�UHVRXUFH�LV��SHULRGLFDOO\��UHSHDWHGO\�XVDEOH�

• $IWHU�VLQJOH�XVH�WKH�UHVRXUFH�EHFRPHV�ZDVWH�DQG�LV�DYDLODEOH�DIWHU�D�UHFRYHULQJ�SURFHVV�

,I� UHVRXUFHV�DUH�IL[HG� LQ� ORQJ�ODVWLQJ�FRQVXPH�DQG� LQYHVWPHQW�JRRGV�� WKH�GHPDQG�IRU�SUL�
PDU\� UHVRXUFHV�ZLOO�GHFOLQH�DQG� WKH�RSWLPDO�SDWKV� IRU� FRQVXPH�DQG� UHVRXUFH�FRQVXPSWLRQ
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ZLOO�FKDQJH��7KH�GHULYDWLRQ�RI�LQWHU�WHPSRUDO�DQG�LQWHUJHQHUDWLRQDO�HIILFLHQF\�UXOHV�IRU�UHF\�
FOLQJ�SURFHVVHV�KDV�WR�VROYH�WKH�IROORZLQJ�SUREOHPV��:DFNHU��%ODQN��������

• 6KRXOG�ZDVWH�EH�DFFXPXODWHG�LQ�DQ�XQOLPLWHG�H[WHQW�LQ�IDYRU�RI�SUHVHQW�FRQVXPH"

• 6KRXOG�ZDVWH�EH�GLVSRVHG�RI�RU�VWRUHG�DV�D�SRWHQWLDOO\�VHFRQGDU\�UHVRXUFH"

7KH�SRVVLELOLW\� RI� UHF\FOLQJ� FKDQJHV� WKH� XWLOL]DWLRQ� SDWK� IRU� HQYLURQPHQWDO� H[KDXVWLEOH� UH�
VRXUFHV��%HVLGH�RI�WKH�QHJDWLYH�HIIHFWV�RI�ZDVWH�JHQHUDWLRQ��UHF\FOLQJ�SURFHVVHV�DQG�WKH�IORZ
RI�VHFRQGDU\�UDZ�PDWHULDO�LQ�DQ�HFRQRPLF�SURFHVV�LQIOXHQFH�WKH�RSSRUWXQLW\�FRVW��7KH�XWLOL�
]DWLRQ�FRVW�RI�ZDVWH�DUH�PDGH�XS�E\�WKH�PDUJLQDO�QHJDWLYH�EHQHILW�RI�WKH�ZDVWH�XQLW�SOXV�WKH
UHGXFWLRQ�UDWH�RI�WKH�ZDVWH�VWRFN�DQG�WKH�VRFLHWDO�UDWH�RI�SXUH�WLPH�SUHIHUHQFH��LQ�WKH�FDVH
ZDVWH�LV�D�VWRFN�FDSLWDO���+HQFH�� WKH�RSWLPDO�SDWK�RI�SULPDU\�UDZ�PDWHULDO�XWLOL]DWLRQ��UHF\�
FOLQJ�DQG�ZDVWH�GLVSRVDO�DUH�GHSHQGHQW�RQ�PRGHO�DVVXPSWLRQV�RI�XWLOL]DWLRQ�IXQFWLRQV��SUR�
GXFWLRQ�WHFKQLTXHV�DQG�FRVW�SDUDPHWHUV�

���������� 5HWXUQ�RI�UDZ�PDWHULDO

,I�UHF\FOLQJ�LV�VHHQ�DV�UHWXUQ�RI�UDZ�PDWHULDO�LQ�WKH�HFRQRPLF�SURFHVV��WKH�WLPH�YDULDEOH�DV�
VHVVPHQW�RI�HQYLURQPHQWDO�UHVRXUFHV�DV�D�SURGXFWLRQ�IDFWRU�ZLOO�EH�RI�PDMRU�LQWHUHVW��6RFLHW\
KDV�6RFLHW\�KDV�WZR�EDVLF�VRXUFHV�IRU�UDZ�PDWHULDO��H[WUDFWLRQ�RI�SULPDU\�UHVRXUFHV�IURP�QD�
WXUH��DQG�H[WUDFWLRQ�RI�VHFRQGDU\�UHVRXUFHV�IURP�ZDVWH��:DFNHU��%ODQN��������

7KH�VRFLHWDO�ZHOIDUH�LV�FRPSRVHG�RI�WKH�FRQVXPH�DQG�WKH�QHJDWLYH�HIIHFWV�RI�WKH�ZDVWH�VWRFN�
,I�SURGXFWLRQ�SURFHVVHV�DUH�QRW�FRQVLGHUHG��WKH�UHWXUQ�RI�UDZ�PDWHULDO�ZLOO�EH�FDOFXODWHG�DV�D
FDNH�HDWLQJ�SUREOHP��)URP�ERWK�VWRFNV��ZDVWH�DQG�HQYLURQPHQWDO�DVVHWV��WKH�UHVRXUFH�LV�H[�
WUDFWHG�DQG�XVHG��,W�LV�DVVXPHG�WKDW�WKH�H[WUDFWLRQ�FRVW�RI�WKH�UHVRXUFH�XQLW�LV�ORZHU�WKDQ�WKH
FRVW� RI� UHF\FOLQJ� �H�J�� FRVW� IRU� UHFRYHULQJ� UHWXUQDEOH� ERWWOHV��� ,I� XWLOL]DWLRQ� ORVVHV� DUH� QRW
FRQVLGHUHG�� WKH� UHF\FOLQJ� PRGHO� ZLOO� E\� FDOFXODWHG� DV� D� EDFNVWRS�PRGHO�� %DVLFDOO\�� WKH
FKHDSHU�HQYLURQPHQWDO�UHVRXUFH�ZLOO�EH�XVHG�ILUVW��+RZHYHU��LQ�WKH�HFRQRPLF�DVVHVVPHQW�RQH
KDV�WR�FRQVLGHU�QRW�RQO\�WKH�H[WUDFWLRQ�DQG�UHF\FOLQJ�FRVWV��EXW�WKH�RSSRUWXQLW\�FRVW�RI�WKH
HQYLURQPHQWDO�UHVRXUFH��'HSHQGHQW�RQ�WKH�XWLOL]DWLRQ� ORVVHV�DIWHU�FRQVXPH��QDWXUDO�EUHDN�
GRZQ�RI�WKH�ZDVWH�VWRFN�DQG�WKH�H[WUDFWLRQ�DQG�UHF\FOLQJ�FRVW��GLIIHUHQW�HIILFLHQF\�UXOHV�IRU
WKH�XVH�RI�UDZ�PDWHULDO�FDQ�EH�FDOFXODWHG�

• ,I� WUDQVLWLRQ� ORVVHV� DUH� DFFHSWHG� DQG�PLQLPL]HG� E\� KLJKHU� ZRUN� LQWHQVLW\�� SULPDU\� DQG
VHFRQGDU\�UHVRXUFHV�ZLOO�EH�VLPXOWDQHRXVO\�XVHG�

• ,I�FDSLWDO�JRRGV�DUH�QRW�ZRUQ�RXW��EXW�VFUDSHG��WKH\�ZLOO�EH�HFRQRPLFDOO\�RI�LQWHUHVW�DV�D
UDZ�PDWHULDO�GHSRVLW�GXH�WR�WKHLU�KLJK�VSHFLILF�FRQWHQW�RI�UHVRXUFHV�

• ,I�FDSLWDO�JRRGV�DUH�ZRUQ�RXW��WKHLU�UHF\FOLQJ�ZLOO�QRW�EH�OLPLWHG�E\�WHFKQLFDO�FDSDELOLWLHV�
EXW�E\�HFRQRPLF�LQWHUHVW��2Q�WKH�RWKHU�KDQG��FRQVLGHULQJ�FDSLWDO�JRRGV�ZHDU� LQ� LQILQLWH
SODQQLQJ�UDQJH�SUREOHPV�RFFXU�LQ�WKH�WKHRU\�RI�WKH�XVH�RI�HQYLURQPHQWDO�UHVRXUFHV��5H�
F\FOLQJ�RI�QRQ�UHQHZDEOH�UHVRXUFHV�IURP�VFUDSHG�FDSLWDO�JRRGV�GRHV�QRW�KHOS�DJDLQVW�WKH
GHSOHWLRQ�RI�UHVRXUFH�GHSRVLWV�LI�WKH�UHF\FOLQJ�UDWH�LV�ORZHU�WKDQ�RQH��LPSHUIHFW�UHF\FOLQJ�
PDWHULDO�LV�ORVW�LQ�WKH�UHF\FOLQJ�VWHSV�ZKDW�LV�FDOOHG��WKLQ�RXW����7KH�WRWDO�XVDEOH�UHVRXUFH
TXDQWLW\� LV� OLPLWHG� DQG� WKH� ORQJ�WHUP� EUHDNGRZQ� LV� XQDYRLGDEOH� �7KHRU\� RI� &REE�
'RXJODV��

����� 5HF\FOLQJ�DQG�HQYLURQPHQWDO�FRVW
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%HFDXVH�UHF\FOLQJ�LV�SHU�VH�QRW�D�FOHDQ�DFWLYLW\��HQYLURQPHQWDO�FRVW�KDYH�WR�EH�FRQVLGHUHG�LQ
WKH�PRGHO�DVVXPSWLRQV��)XUWKHUPRUH��WKH�GHULYDWLRQ�RI�FDNH�HDWLQJ�SUREOHPV�KDV�WR�LQFOXGH
QHJDWLYH�HIIHFWV�RI�ZDVWH�JHQHUDWLRQ��:DFNHU��%ODQN��������

���������� (QYLURQPHQWDO�FRVW�LQIOXHQFH�RQ�UHVRXUFH�H[WUDFWLRQ

'HULYHG� IURP�D�FDNH�HDWLQJ�SUREOHP� WKH� LQIOXHQFH�RI� HQYLURQPHQWDO� EXUGHQ� IURP� UHVRXUFH
H[WUDFWLRQ� �QR� H[WUDFWLRQ� FRVW�� DQG� IURP� UHF\FOLQJ� �FRVW� IRU� UHF\FOLQJ�� LV� D� YHU\� LPSRUWDQW
IDFWRU�

• ,I�WKH�PDUJLQDO�EHQHILW�IURP�FRQVXPH�HTXDOV�WKH�PDUJLQDO�GDPDJH�IURP�WKH�ZDVWH�VWRFN
LQFOXGLQJ�WKH�FRVW�RI�UHF\FOLQJ��WKH�SULPDU\�UHVRXUFH�VWRFN�ZLOO�EH�IXOO\�H[WUDFWHG� LQ�WKH
ILUVW�FDOFXODWHG�SHULRG�DQG�UHF\FOHG�DIWHUZDUGV�

• ,I� LW� LV�HIILFLHQW�QRW�WR�GHSOHWH�WKH�UHVRXUFH�GHSRVLW��RQO\�D�SDUW�RI�WKH�UHVRXUFHV�ZLOO�EH
H[WUDFWHG��7KH�H[WUDFWLRQ�TXDQWLW\�ZLOO�EH�WKH�VPDOOHU�WKH�ORZHU�WKH�UHF\FOLQJ�FRVW�DUH�

• ,I�GDPDJH�DQG�H[WUDFWLRQ�FRVW�DUH�YHU\� ORZ��WKH�UHVRXUFH�ZLOO�EH�H[SORLWHG�DFFRUGLQJ� WR
+RWHOOLQJ·V�UXOH��:DFNHU��%ODQN��������

���������� (QYLURQPHQWDO�UHVRXUFH�DV�LQSXW�IDFWRU

$VVXPLQJ�WKDW�WKH�H[KDXVWLEOH�UDZ�PDWHULDO�LV�WKH�RQO\�VRXUFH�RI�ZHOO�EHLQJ�D�SURGXFWLRQ�DQG
UHF\FOLQJ�SURFHVV�FDQ�EH�FDOFXODWHG�E\�PD[LPL]LQJ�WKH�IROORZLQJ�ZHOIDUH�SUREOHP��+HUILQGDKO
SUREOHP��
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-���ZHOIDUH�EHQHILW��W���WLPH��δ����UDWH�RI�SXUH�WLPH�SUHIHUHQFH��8���0DUJLQDO�EHQHILW�DV�D�IXQFWLRQ
RI�FRQVXPH�&W�DQG�ZDVWH�VWRFN�:W��5W���3ULPDU\�UHVRXUFH��=W���6HFRQGDU\�UHVRXUFH

,W�LV�DVVXPHG�WKDW�WKH�UHF\FOLQJ�FRVW�LQFOXGH�WKH�ZDVWDJH�RI�HQYLURQPHQWDO�UHVRXUFHV�LQ�WKH
UHF\FOLQJ�SURFHVV��7KH�HIILFLHQW�SDWK�LQFOXGHV�WKDW�WKH�LQ�VLWX�SULFH�RI� WKH�SULPDU\�UHVRXUFH
LQFUHDVHV�DFFRUGLQJ�WR�+RWHOOLQJ
V�UXOH��%HFDXVH�RI�WKH�ODFN�RI�H[WUDFWLRQ�FRVW��WKH�RSSRUWX�
QLW\�FRVW�DUH�HTXDO�WR�WKH�SULFH�RI�WKH�H[WUDFWHG�UHVRXUFH��&RQVLGHULQJ�+RWHOOLQJ·V�UXOH�LQ�WKH
H[WUDFWLRQ�SHULRG��WKH�VFUDS�SULFH�IRU�D�ZDVWH�XQLW��λ�

W����FDQ�EH�FDOFXODWHG�LQ�WKH�IROORZLQJ
ZD\V�

W
:
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• :LWK�UDWH�RI�SXUH�WLPH�SUHIHUHQFH��δ��UHIOHFWLQJ�WKH�SUHIHUHQFH�IRU�SUHVHQW�ZDVWH�UHF\FOLQJ
WKDQ�IXWXUH�ZDVWH�UHF\FOLQJ

• :LWK�WKH�QDWXUDO�EUHDNGRZQ�UDWH�RI�ZDVWH��α���EHFDXVH�WKH�ZDVWH�XQLW�DYDLODEOH�IRU�UHF\�
FOLQJ�GHFUHDVHV�

• 3RVLWLYH�GLVFRXQWLQJ�HIIHFW�IRU�SUHVHQW�UHF\FOLQJ��8:W��EHFDXVH�RI�D�GHFOLQH�RI� WKH�IXWXUH
HQYLURQPHQWDO�EXUGHQ�IURP�WKH�UHF\FOHG�ZDVWH�XQLW�

:DVWH�ZLOO�QRW�EH�UHF\FOHG�WRGD\��LI�WKH�IXWXUH�VFUDS�SULFH�LV�KLJKHU�WKDQ�WKH�SUHVHQW�SULFH�LQ�
FOXGLQJ� WKH� SULRU� VWDWHG� SRVLWLYH� HIIHFWV�� ,Q� FDVH� RI� HTXDOLW\�� VRFLHW\� LV� LQGLIIHUHQW� LQ� WKH
FKRLFH�RI�LQWHU�WHPSRUDO�UHF\FOLQJ�GHFLVLRQV�
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7KH�RSSRUWXQLW\�FRVW�RI� WKH�ZDVWH�VWRFN�PHDVXUHV�RQ� WKH�RQH�KDQG�ZLWK�QHJDWLYH�VLJQ� WKH
LQFUHDVH�RI�WKH�HQYLURQPHQWDO�EXUGHQ�IRU�DQ�DGGLWLRQDO�XQLW�RI�ZDVWH��RQ�WKH�RWKHU�KDQG�ZLWK
SRVLWLYH�VLJQ�WKH�VFUDS�SULFH�RI�DQ�DGGLWLRQDO�XQLW�RI�ZDVWH�ZKLFK�FDQ�EH�SRVLWLYHO\�XVHG� LQ
UHF\FOLQJ�SURFHVVHV��)RU�WKH�FDOFXODWLRQ�RI�WKH�H[DFW�RSSRUWXQLW\�FRVW�λ�

W��ERWK�HIIHFWV�KDYH�WR
EH�DQDO\]HG�DQG�FRPSDUHG��+RZHYHU��DOVR�LQ�WKH�FDVH�RI�QHJDWLYH�RSSRUWXQLW\�FRVW�UHF\FOLQJ
ZLOO�EH�DQ�RSWLPDO�VROXWLRQ��LI�GDPDJH�HIIHFWV�DUH�YHU\�VWURQJ��7KH�RSWLPDO�SDWKV�FDQ�EH�FDO�
FXODWHG�DFFRUGLQJ�WR�WKH�IROORZLQJ�DVVXPSWLRQV�
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���PDUJLQDO� FKDQJH� RI� EHQHILW� SHU� FRQVXPLQJ� JRRG� SURGXFHG� ZLWK� D� SULPDU\� UHVRXUFH

XQLW�

λW���VFUDS�SULFH�IRU�D�ZDVWH�XQLW��N���SRVLWLYH�UHF\FOLQJ�FRVW��)=���PDUJLQDO�EHQHILW�RI�UHF\FOLQJ�
)5���PDUJLQDO�EHQHILW�RI�SULPDU\�UHVRXUFH�XVH

,Q�FDVH�RI�OLPLWHG�UHVRXUFHV��VRFLHW\�GRHV�QRW�VXIIHU�IURP�ZDVWH��EXW�FRQVLGHUV�WKH�ZDVWH�DV�D
UDZ�PDWHULDO�GHSRVLW��7KLV�KDV�PDMRU�FRQVHTXHQFHV�RQ�WKH�RSSRUWXQLW\�FRVW��,I�WKH�UHVRXUFH�LV
QRW�VFDUFH��WKH�GDPDJLQJ�HIIHFW�RI�WKH�ZDVWH�VWRFN�ZLOO�SUHGRPLQDWH�DQG�RSSRUWXQLW\�FRVW�ZLOO
EH�QHJDWLYH��7KH�FRVW�ZLOO�EH�SRVLWLYH��LI�WKH�SURGXFWLYHQHVV�RI�ZDVWH�SUHGRPLQDWHV��:DFNHU�
%ODQN��������

����� 1HR�FODVVLFDO�PRGHO

$�JHQHUDO�QHR�FODVVLFDO�JURZWK�PRGHO�ZLWK�UHVRXUFHV�DQG�SROOXWLRQ�LV�SUHVHQWHG�E\�YDQ�GHQ
%HUJK��+RINHV���������9DQ�GHQ�%HUJK��+RINHV��������GHVFULEHV�D�JHQHUDO�QHR�FODVVLFDO�PRGHO
ZLWK�HQYLURQPHQWDO�FRQVLGHUDWLRQV��$FFRUGLQJ�WR�PRGHUQ�HFRQRPLF�WKHRULHV�WKH�QHR�FODVVLFDO
PRGHO� LQFOXGHV�WKH�IROORZLQJ�UHTXLUHPHQWV��7KH�QXPEHUV� OLVWHG�UHIHU�WR�WKH�QXPEHUV� OLVWHG
EHORZ�

����$�VRFLDO�REMHFWLYH��SRVVLEO\�UHIOHFWLQJ�ZHOIDUH�RI�PXOWLSOH�JHQHUDWLRQV�RYHU�WLPH�LQFOXGLQJ
HQYLURQPHQWDO�VWRFNV��SUHVHUYDWLRQ�JRDO��DQG�EHTXHVW�YDOXHV��LQWHUJHQHUDWLRQDO�HTXLW\�JRDO�

����$�SURGXFWLRQ�IXQFWLRQ��FRPELQLQJ�PDQ�PDGH�DQG�HQYLURQPHQWDO�VWRFNV�DQG�IORZV�DV�SUL�
PDU\�LQSXWV�WR�SURGXFH�ILQDO�JRRGV�DQG�VHUYLFHV�

����$�G\QDPLF�GHVFULSWLRQ�RI�WKH�HFRQRP\��UHVXOWLQJ�IURP�LQYHVWPHQW�LQ��DQG�GHSUHFLDWLRQ�RI
PDQ�PDGH�FDSLWDO�

�������� $� G\QDPLF� GHVFULSWLRQ� RI� WKH� HQYLURQPHQW�� UHVXOWLQJ� IURP� UHVRXUFH� H[KDXVWLRQ� ����
QDWXUDO�UHJHQHUDWLRQ�����DQG�SROOXWLRQ�DVVLPLODWLRQ�����

����7KH�GLVWULEXWLRQ�RI�RXWSXW��XVXDOO\�UHVWULFWHG�WR�FRQVXPSWLRQ��&��DQG�LQYHVWPHQW��,���ZKHQ
PRUH�DFWLYLWLHV�DQG�FDSLWDO�VWRFNV�DUH�GLVWLQJXLVKHG�EHWZHHQ��WKLV�ZLOO�EH�UHIOHFWHG�E\�PRUH
FDWHJRULHV�RI�RXWOD\V�LQ�WKLV�EDODQFH�HTXDWLRQ�
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����,QLWLDO�FRQGLWLRQV�RQ�DOO�FXPXODWLYH��VWDWH��YDULDEOHV�

7KH�PDWKHPDWLFV�RI�WKH�IRUPXODWLRQ�RI�WKH�PRGHO�LV�SUHVHQWHG�

dtP]exp(-rt)N,U[C,max 
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:KHUH�QRWDWLRQ�KDV�WKH�IROORZLQJ�LQWHUSUHWDWLRQ��QRWH�WKDW�DOO�YDULDEOHV�KDYH�D�WLPH�LQGH[�DQG
DUH�QRQ�QHJDWLYH��
)XQFWLRQV�

• $���UDWH�RI�QDWXUDO�DVVLPLODWLRQ�RI�SROOXWLRQ
• )���LQVWDQWDQHRXV�SURGXFWLRQ
• J���UDWH�RI�QDWXUDO�UHJHQHUDWLRQ
• 8���LQVWDQWDQHRXV�XWLOLW\

6WRFNV�
• .���PDQ�PDGH�SURGXFWLYH�FDSLWDO��PDFKLQHV�
• 1���UHQHZDEOH�UHVRXUFH�VWRFN
• 6���QRQ�UHQHZDEOH�UHVRXUFH�VWRFN
• 3���SROOXWLRQ�VWRFN

)ORZV�
• &���YDOXH�RI�FRQVXPSWLRQ
• ,���YDOXH�RI�LQYHVWPHQW
• 4���YDOXH�RI�SURGXFWLRQ�RXWSXW
• 56���SK\VLFDO�QRQ�UHQHZDEOH�UHVRXUFH�H[WUDFWLRQ��VHUYLQJ�DV�LQSXW�LQ�SURGXFWLRQ
• 51���SK\VLFDO�UHQHZDEOH�UHVRXUFH�H[WUDFWLRQ��VHUYLQJ�DV�LQSXW�LQ�SURGXFWLRQ
• :���SK\VLFDO�ZDVWH
• W���WLPH

3DUDPHWHUV�
• .����6����1����3��DUH�LQLWLDO�VWRFN�OHYHOV
• δ��GHSUHFLDWLRQ�UDWH�RI�SURGXFWLYH�FDSLWDO
• τ��WLPH�GHOD\


