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,Q�WKLV�SDSHU�ZH�GHYHORS�D�PRGHO�DOORZLQJ�D�VRFLDO�FRVW�PLQLPL]LQJ�JRYHUQPHQW�WR�FKRRVH
EHWZHHQ�WZR�ZHOO�NQRZQ�VROLG�ZDVWH�GLVSRVDO�WHFKQLTXHV��YL]��ODQGILOOLQJ�DQG�LQFLQHUDWLRQ��$V
VRFLDO�FRVW�RI�ZDVWH�GLVSRVDO�WHFKQLTXHV�W\SLFDOO\�GHSHQG�RQ�MRLQWO\�SURGXFHG�RXWSXWV�VXFK�DV
HQHUJ\�UHFRYHU\��PDWHULDO�UHF\FOLQJ�DQG�H[WHUQDO�FRVWV�RXU�PRGHO�DOORZV�IRU�WKHVH�FKDUDFWHULVWLFV
H[SOLFLWO\��)XUWKHUPRUH��WKH�PRGHO�LV�XVHG�WR�UHYHDO�WKH�LPSOLFLW�FRVW�RI�FXUUHQW�OH[LFRJUDSKLFDO
SUHIHUHQFHV�IRU�ZDVWH�LQFLQHUDWLRQ�RYHU�ODQGILOOLQJ�XVLQJ�VRFLDO�FRVW�HVWLPDWHV�IRU�ERWK�ZDVWH
GLVSRVDO�RSWLRQV�LQ�WKH�1HWKHUODQGV��7KHVH�HVWLPDWHV�VKRZ�WKDW�HYHQ�LQ�WKLV�GHQVHO\�SRSXODWHG
FRXQWU\� WKH�FXUUHQW�SROLF\� WR�H[SDQG�ZDVWH� LQFLQHUDWLRQ� LV�QRW�RSWLPDO� IURP�D� VRFLDO� FRVW
PLQLPL]LQJ�SHUVSHFWLYH��)LQDOO\��ZH�H[DPLQH�WKH�UREXVWQHVV�RI�RXU�UHVXOW�IRU�L��FKDQJHV�LQ�WKH
VKDGRZ� SULFHV� IRU� H[WHUQDOLWLHV�� LL�� UHF\FOLQJ� SUHFRPPLWPHQWV� DQG� LLL�� WKH� UROH� RI� HQHUJ\
UHFRYHU\�� :H� ILQG� WKDW� WKH� ZHOO�NQRZQ� UHVXOW� WKDW� UHF\FOLQJ� ZRXOG� LPSURYH� WKH� UHODWLYH
DWWUDFWLYHQHVV�RI�ODQGILOOLQJ�FRPSDUHG�WR�ZDVWH�LQFLQHUDWLRQ�LV�QRW�WUXH�LQ�JHQHUDO��0RUHRYHU�
HQHUJ\�UHFRYHU\�IURP�ODQGILOOV�VHHPV�WR�EH�WKH�PRVW�LPSRUWDQW�WDUJHW�IRU�DQ\�ZDVWH�SROLF\�
7KXV��ZH�ILQG�WKDW�H[LVWLQJ�ZDVWH�KLHUDUFK\�LV�QRW�EDVHG�RQ�D�SURSHU�VRFLDO�FRVW�HYDOXDWLRQ�DQG
WKDW�FXUUHQW�ZDVWH�SROLF\�FRXOG�EHWWHU�EH� WDUJHWHG�DW�ERWK� WKH�UHGXFWLRQ�RI�HQYLURQPHQWDO
H[WHUQDOLWLHV�DV�ZHOO�DV�WKH�SURGXFWLRQ�RI�HQHUJ\�IURP�ODQGILOOV�
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���,1752'8&7,21
0RVW�GHYHORSHG�FRXQWULHV�KDYH�DGRSWHG�D�KLHUDUFKLFDO�DSSURDFK�WR�VROLG�ZDVWH�PDQDJHPHQW�
)LUVW�RI�DOO�ZDVWH�VKRXOG�EH�UHGXFHG��LI�QRW�UHF\FOHG��WKHQ�LQFLQHUDWHG�ZDVWH�VKRXOG�JR�WR�D
ODQGILOO�DQG�RQO\�LI�QRWKLQJ�HOVH�ZRUNV��$OWKRXJK�MXGJHPHQWV�WHQG�WR�GLIIHU�DERXW�WKH�RUGHU�RI
WKH�ILUVW� WKUHH�SRVVLELOLWLHV��QR�VXFK�GLIIHUHQFH�RI�RSLQLRQ�H[LVW�ZLWK�UHVSHFW� WR� ODQGILOOLQJ�
/DQGILOOLQJ�LV�JHQHUDOO\�FRQVLGHUHG�WR�EH�WKH�ZRUVW�RSWLRQ�PDLQO\�EHFDXVH�RI�HQYLURQPHQWDO
UHDVRQV��,Q�GHQVHO\�SRSXODWHG�FRXQWULHV� OLNH�6LQJDSRUH�� -DSDQ�DQG�WKH�1HWKHUODQGV�� WKLV� LV
KDUGO\�VXUSULVLQJ��EXW�DOVR�RWKHU�FRXQWULHV�ZLWK�PRUH�ODQG�DYDLODEOH�WHQG�WR�SUHIHU�LQFLQHUDWLRQ�
HVSHFLDOO\� LQ� VR�FDOOHG�:DVWH�WR�(QHUJ\� �:7(�� IDFLOLWLHV� �0LUDQGD� DQG�+DOH�� �������7KHVH
IDFLOLWLHV�HYHQ�SURPLVH�D�GRXEOH�GLYLGHQG�DV�WKH\�QRW�RQO\�UHGXFH�ILQDO�GLVSRVDO�RI�ZDVWH��EXW
DOVR�SURGXFH�HOHFWULFLW\�DQG�RU�KHDW�VDYLQJ��HQHUJ\��UHVRXUFHV�HOVHZKHUH�

,QWHUHVWLQJO\��HYLGHQFH�RQ�WKH�VRFLDO�RSWLPDOLW\�RI�WKLV�ILQDO�ZDVWH�GLVSRVDO�KLHUDUFK\�LV
KDUGO\� SUHVHQW� LQ� WKH� OLWHUDWXUH�� )RU� LQVWDQFH�� .HHOHU� DQG� 5HQNRZ
V� ������� LQWHUHVWLQJ
FRQWULEXWLRQ�WR�WKH�ZDVWH�OLWHUDWXUH�DQDO\]HV�WKH�GHVLUDELOLW\�RI�LQFLQHUDWLRQ�UHODWLYH�WR�UHF\FOLQJ
DQG�ODQGILOOLQJ�RQO\�E\�LQFOXGLQJ�WKHLU�SULYDWH�FRVWV�FKDUDFWHULVWLFV�EXW�VLPSO\�QHJOHFW�WKH�UROH
RI�HQYLURQPHQWDO�H[WHUQDOLWLHV��$OWKRXJK�VHYHUDO�DXWKRUV�KDYH�VWUHVVHG�WKH�LPSRUWDQFH�RI�WKH
UROH�RI�VRFLDO�FRVW�IRU�FKRRVLQJ�EHWZHHQ�GLIIHUHQW�ZDVWH�GLVSRVDO�RSWLRQV��H�J��7XUQHU�������
-DUYLQHQ��������7XUQHU�DQG�%ULVVRQ��������RQO\� UHFHQWO\� WKLV� WRSLF�KDV�EHFRPH�VXEMHFW�RI
VHULRXV�DQDO\WLFDO�DQG�HPSLULFDO�VWXG\��%ULVVRQ��������

7R�DQDO\]H�WKH�FKRLFH�EHWZHHQ�ILQDO�ZDVWH�GLVSRVDO�RSWLRQV�RQH�VKRXOG�DFFRXQW�IRU�DOO
LPSRUWDQW�VRFLDO�FRVW�FKDUDFWHULVWLFV��7KHVH�FKDUDFWHULVWLFV�LQFOXGH�HQHUJ\�UHFRYHU\�IURP�:7(
SODQWV� DV� ZHOO� DV� IURP� ODQGILOOV�� EXW� DOVR� WKHLU� SRWHQWLDO� IRU� PDWHULDO� UHFRYHU\� DQG� WKHLU
UHPDLQLQJ�HQYLURQPHQWDO�H[WHUQDOLWLHV�� ,Q� WKLV�SDSHU�ZH�GHYHORS�D�PRGHO� IRU�D� VRFLDO� FRVW
PLQLPL]LQJ�JRYHUQPHQW�ZKLFK�DOORZV�IRU�HDFK�RI�WKHVH�FKDUDFWHULVWLFV�H[SOLFLWO\��8VLQJ�WKLV
PRGHO�ZH�DUH�DEOH�WR�H[DPLQH�WKH�HFRQRPLF�GHWHUPLQDQWV�LQ�DQ\�FKRLFH�EHWZHHQ�LQFLQHUDWLQJ
ZDVWH�RU�ODQGILOOLQJ��0RUHRYHU��XVLQJ�VRFLDO�FRVW�HVWLPDWHV�IRU�ERWK�RSWLRQV�LQ�WKH�1HWKHUODQGV
LW�WXUQV�RXW�WKDW�HYHQ�IRU�WKLV�GHQVHO\�SRSXODWHG�FRXQWU\�ODQGILOOLQJ�DSSHDUV�WR�EH�WKH�RSWLPDO
VROXWLRQ�IURP�D�VRFLDO�FRVW�PLQLPL]LQJ�SHUVSHFWLYH��7KH�SUHIHUHQFHV�RI�JRYHUQPHQWV�LQ�SUDFWLFH
IRU� LQFLQHUDWLRQ�RYHU� ODQGILOOLQJ�EHFDXVH�RI� LWV� ORZHU�HQYLURQPHQWDO�FRVW� LV�QRW�FRQILUPHG
HLWKHU�� 7KH� 'XWFK� FDVH� DOVR� VKRZV� WKDW� WKHVH� FRVW� VDYLQJV� DUH� UDWKHU� VPDOO� LQ� D� SURSHU
HQYLURQPHQWDO�LPSDFW�DQDO\VLV��)XUWKHUPRUH��ZH�VKRZ�WKDW�RXU�UHVXOWV�UHPDLQ�YDOLG�ZLWKLQ�D
UHDVRQDEOH�FRQILGHQFH�PDUJLQ�IRU�WKH�VKDGRZ�SULFHV�XVHG��)LQDOO\��ZH�VKRZ�ZK\�WKH�ZHOO�
NQRZQ�UHVXOW�LQ�WKH�OLWHUDWXUH�WKDW�UHF\FOLQJ�LPSURYHV�WKH�UHODWLYH�DWWUDFWLYHQHVV�RI�ODQGILOOLQJ
YLV�j�YLV�LQFLQHUDWLRQ�LV�QRW�JHQHUDOO\�WUXH��ZKLOH�HQHUJ\�UHFRYHU\�IURP�ODQGILOOV�VHHPV�WR�EH�WKH
PRVW�LPSRUWDQW�WDUJHW�IRU�DQ\�VRFLDO�FRVW�PLQLPL]LQJ�ZDVWH�SROLF\�

7KH�SDSHU�LV�RUJDQL]HG�DV�IROORZV��:H�ILUVW�RI�DOO�GLVFXVV�WKH�H[LVWLQJ�KLHUDUFK\�RI�ZDVWH
GLVSRVDO�RSWLRQV�LQ�VHYHUDO�GHYHORSHG��SDUWLFXODUO\�(XURSHDQ�FRXQWULHV��1H[W��ZH�GHYHORS�RXU
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PRGHO�IRU�D�VRFLDO�FRVW�PLQLPL]LQJ�FKRLFH�EHWZHHQ�ODQGILOOLQJ�DQG�LQFLQHUDWLRQ��7KH�PRGHO
VKRZV�XQGHU�ZKLFK�HFRQRPLF�FRQGLWLRQV�ODQGILOOLQJ�ZRXOG�EH�LQIHULRU�WR�LQFLQHUDWLRQ��:H�WKHQ
LOOXVWUDWH� WKH�PRGHO�XVLQJ�D�SRLQW�HVWLPDWH� IRU� WKH�1HWKHUODQGV� VKRZLQJ� WKDW� ODQGILOOLQJ� LV
VXSHULRU�WR�LQFLQHUDWLRQ�DW�WKH�PDUJLQ��7R�H[SORUH�WKH�VHQVLWLYLW\�RI�RXU�UHVXOWV�IRU�WKH�VKDGRZ
SULFHV�XVHG�DV�ZHOO�DV�WKH�GLIIHUHQW�DUJXPHQWV�LQ�WKH�FXUUHQW�SROLF\�GHEDWH�RQ�ZDVWH�GLVSRVDO
RSWLRQV��WKH�ILIWK�VHFWLRQ�LOOXVWUDWHV�KRZ�WKH�FKRLFH�EHWZHHQ� LQFLQHUDWLRQ�DQG� ODQGILOOLQJ� LV
JRYHUQHG�E\�GLIIHUHQFHV�LQ�PDUJLQDO�YDOXDWLRQV�RI�VHYHUDO�VRFLDO�FRVW�FRPSRQHQWV��7KH�ODVW
VHFWLRQ�SUHVHQWV�VRPH�FRQFOXVLRQV�DQG�GLVFXVVHV�IXUWKHU�UHVHDUFK�

���(;,67,1*�:$67(�+,(5$5&+,(6
,Q�PRVW�GHYHORSHG�FRXQWULHV�D�ZLGHVSUHDG�EHOLHI�LQ�WKH�SUHYLRXVO\�PHQWLRQHG�KLHUDUFK\�IRU
ZDVWH�GLVSRVDO�RSWLRQV�H[LVWV��7KLV�EHOLHI�LV�RIWHQ�UHIOHFWHG�LQ�JRYHUQPHQWDO�GRFXPHQWV�RU�HYHQ
LQ�H[LVWLQJ�HQYLURQPHQWDO� ODZ��)RU� LQVWDQFH�� WKH�(XURSHDQ�8QLRQ� UHFHQWO\� FRQILUPHG� WKLV
KLHUDUFK\�H[SOLFLWO\�ZLWK�UHIHUHQFH�WR�WKH�H[WHUQDO�FRVW�RI�ODQGILOOLQJ�

�7KH������&RPPLVVLRQ�&RPPXQLFDWLRQ�RQ�WKH�UHYLHZ�RI�WKH�&RPPXQLW\�6WUDWHJ\�IRU
:DVWH�0DQDJHPHQW� FRQILUPHG� WKH� KLHUDUFK\� RI�ZDVWH� SULQFLSOHV� HVWDEOLVKHG� E\� WKH
&RPPXQLFDWLRQ�RI�������7KH�SULQFLSOH�RI�SUHYHQWLRQ�RI�ZDVWH�JHQHUDWLRQ�UHPDLQV�WKH
ILUVW�SULRULW\��IROORZHG�E\�UHFRYHU\�DQG�ILQDOO\�E\�WKH�VDIH�GLVSRVDO�RI�ZDVWH�L�H��ODQGILOOLQJ�
,Q�WKH�&RPPXQLW\�:DVWH�6WUDWHJ\�ODQGILOOLQJ�UHSUHVHQWV�WKH�RSWLRQ�RI�ODVW�UHVRUW�EHFDXVH
LW�FDQ�KDYH�VXEVWDQWLDO�QHJDWLYH�LPSDFWV�RQ�WKH�HQYLURQPHQW�������/DQGILOOLQJ�DV�D�ZDVWH
PDQDJHPHQW�PHWKRG�KDV�QR�HIIHFW�RQ�WKH�SUHYHQWLRQ�RI�ZDVWH�DQG�GRHV�QRW�PDNH�XVH
RI�ZDVWH�DV�D�UHVRXUFH��ZKLFK�KDV�D�KLJKHU�SULRULW\�LQ�WKH�&RPPXQLW\�:DVWH�6WUDWHJ\�
�(&�&20����������S����

7KXV�WKH�(XURSHDQ�&RPPLVVLRQ�VHHPV�WR�UHO\�RQ�D�UDWKHU�DV\PPHWULF�MXGJHPHQW�LQ�FRPSDULQJ
WKH� GLIIHUHQW�ZDVWH� VWUDWHJLHV�� ,W� GRHV� LQFOXGH� HQYLURQPHQWDO� FRVW� IRU� ODQGILOOLQJ� EXW� RQO\
VWUHVVHV�HQYLURQPHQWDO�EHQHILWV�IRU�WKH�RWKHU�RSWLRQV��:KHWKHU�SULYDWH�FRVW�VKRXOG�SOD\�D�UROH
VHHPV�WR�EH�XQLPSRUWDQW��DW�DOO�

,Q�FRQWUDVW��WKH�86$�GRHV�QRW�KDYH�D�FOHDU�SUHIHUHQFH�RI�LQFLQHUDWLRQ�RYHU�ODQGILOOLQJ�
)RU� LQVWDQFH�� WKH�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\� H[SOLFLWO\�PHQWLRQV� LQGLIIHUHQFH�ZLWK
UHVSHFW�WR�ERWK�PHWKRGV�

�:DVWH�FRPEXVWLRQ�DQG�ODQGILOOLQJ�DUH�DW�WKH�ERWWRP�RI�WKH�KLHUDUFK\���86(3$�GRHV�QRW
UDQN�RQH�RI�WKHVH�RSWLRQV�KLJKHU�WKDQ�WKH�RWKHU��DV�ERWK�DUH�YLDEOH�FRPSRQHQWV�RI�DQ
LQWHJUDWHG�V\VWHP����(3$��������S��[[YLL�

1HYHUWKHOHVV��WKH�XVH�RI�HQHUJ\�DQG�UHVLGXDO�PDWHULDOV�LV�XQTXHVWLRQHG�DV�ZHOO�
�:KHQ�ZDVWH�JHQHUDWLRQ�LV�XQDYRLGDEOH��WKH�PDWHULDOV�FDQ�EH�YLHZHG�DV�D�UHVRXUFH�IURP
ZKLFK�UHXVDEOH�PDWHULDOV��UDZ�IHHGVWRFN��PLQHUDOV��RUJDQLF�PDWWHUV��QXWULHQWV��DQG�HQHUJ\



�

FDQ�EH�UHFRYHUHG�IRU�EHQHILFLDO�XVHV����(3$��������S��LLL�
7KXV�DOWKRXJK�LQFLQHUDWLRQ�LV�QRW�SUHIHUUHG�WR�ODQGILOOLQJ�LQ�JHQHUDO��UHXVH�RI�PDWHULDOV�DQG
:7(� IDFLOLWLHV� DUH� XQGLVSXWHG� WR� WKH� (3$� DV� ZHOO�� DJDLQ�� KRZHYHU�� ZLWKRXW� DQ\� H[SOLFLW
UHIHUHQFH�WR�SULYDWH�FRVW�

1RWZLWKVWDQGLQJ�WKHVH�VWDWHG�SUHIHUHQFHV��H[LVWLQJ�ILQDO�ZDVWH�GLVSRVDO�SROLFLHV�DUH�VWLOO
GRPLQDWHG� E\� ODQGILOOLQJ��2Q� DYHUDJH� RQO\� ����RI� WRWDO� ZDVWH� LV� LQFLQHUDWHG� LQ� WKH� HDUO\
QLQHWLHV��DV�WDEOH�,�UHYHDOV��2QO\�D�IHZ�FRXQWULHV�OLNH�'HQPDUN��%HOJLXP��/X[HPERXUJ��-DSDQ
DQG�)UDQFH�LQFLQHUDWH�D�ODUJH�SDUW�RI�WKHLU�GRPHVWLF�ZDVWH��,Q�FRQWUDVW��6SDLQ��,WDO\��WKH�8QLWHG
.LQJGRP�DQG�WKH�86�KDYH�D�YHU\�ORZ�SHUFHQWDJH�RI�LQFLQHUDWHG�ZDVWH��ZKLOH�3RUWXJDO��,UHODQG
DQG�*UHHFH�LQFLQHUDWH�QR�ZDVWH�DW�DOO�

7$%/(����:$67(�,1&,1(5$7,21�&+$5$&7(5,67,&6�,1�620(�'(9(/23('�&28175,(6������

&RXQWU\

,QFLQHUDWHG
GRPHVWLF�ZDVWH�DV
D���RI�WRWDO�ZDVWH

,QFLQHUDWLRQ�ZLWK�HQ�
HUJ\�UHFRYHU\��DV�D��
RI�WRWDO�LQFLQHUDWHG

3RSXODWLRQ
GHQVLW\

SHU������KD

'RPHVWLFDWHG
ODQG�DV�D

��RI�WRWDO�ODQG
(XURSH�
��%HOJLXP �� �� ���� ��
��'HQPDUN �� ��� ���� ��
��*HUPDQ\ �� ��� ���� ��
��*UHHFH � � ��� ��
��)UDQFH �� �� ���� ��
��,UHODQG � � ��� ��
��,WDO\ � QD ���� ��
��/X[HPERXUJ �� ��� QD QD
��1HWKHUODQGV �� �� ���� ��
��3RUWXJDO � � ���� ��
��6SDLQ � QD ��� ��
��8. �� �� ���� ��

-DSDQ ��� QD ���� ��

86$ �� QD ��� ��
6RXUFHV� (XURSHDQ�&RXQWULHV��&RRSHUV�	�/\EUDQG���������:RUOG�5HVRXUFHV�,QVWLWXWH��������

86$�DQG�-DSDQ��0LUDQGD�DQG�+DOH��������
'DWD�DUH�IRU�HDUO\�QLQHWLHV�

���3HUFHQWDJH�RI�PXQLFLSDO�ZDVWH�LQFLQHUDWHG�ZLWK�HQHUJ\�UHFRYHU\�

2QH� RI� WKH� PDMRU� UHDVRQV� PHQWLRQHG� IRU� WKH� GRPLQDQFH� RI� ZDVWH� LQFLQHUDWLRQ� LQ
SDUWLFXODU�FRXQWULHV�LV�WKHLU�VFDUFLW\�RI�ODQG��,QWHUHVWLQJO\��WDEOH���VKRZV�QR�FOHDU�FRUUHODWLRQ
EHWZHHQ� SRSXODWLRQ� GHQVLW\� RU� GRPHVWLFDWHG� ODQG� DQG� WKH� SHUFHQWDJH� RI� GRPHVWLF� ZDVWH
LQFLQHUDWHG�� )RU� LQVWDQFH�� WKH�8.� DQG� ,WDO\� LQFLQHUDWH� RQO\� VPDOO� DPRXQWV� RI�ZDVWH�ZLWK
UHODWLYHO\�KLJK�SRSXODWLRQ�GHQVLWLHV�DQG�OHYHOV�RI�GRPHVWLFDWHG�ODQG��2Q�WKH�RWKHU�KDQG�)UDQFH
DQG�%HOJLXP�LQFLQHUDWH�D�ORW�RI�GRPHVWLF�ZDVWH�ZLWK�PXFK�ORZHU�ODQG�VFDUFLW\�LQGLFDWRUV�
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,QGHHG��EHVLGHV�ODQG�VFDUFLW\�RWKHU�HQYLURQPHQWDO�FRQFHUQV�DOVR�LQIOXHQFH�SUHIHUHQFHV
RYHU�ZDVWH�GLVSRVDO�PHWKRGV��0LUDQGD�DQG�+DOH��������0HQHOO���������(VSHFLDOO\�OHDNDJH�WR
JURXQG� ZDWHU� LV� VXSSRVHG� WR� EH� LPSRUWDQW� FDXVLQJ� FRQVLGHUDEOH� HQYLURQPHQWDO� FRVWV� RI
ODQGILOOLQJ��0RUHRYHU��PHWKDQH��&+���HPLVVLRQV��RQH�RI�WKH�SULQFLSDO�*UHHQKRXVH�*DVHV��DUH
FRQVLGHUHG�D�W\SLFDO�ODQGILOOLQJ�SUREOHP��8VXDOO\��LQFLQHUDWLQJ�ZDVWH�LV�WKRXJKW�WR�SURYLGH�WKH
VROXWLRQ�WR�WKHVH�SUREOHPV�DV�LQFLQHUDWLQJ�ZDVWH�UHGXFHV�WKH�YROXPH�RI�ZDVWH�UHFODLPLQJ�IHZHU
ODQG�WR�EH�UHVHUYHG�IRU�ZDVWH�GLVSRVDO�VLWHV��)XUWKHUPRUH��HQHUJ\�UHFRYHU\�LV�VHHQ�DV�DQRWKHU
PDLQ�DGYDQWDJH�RI�LQFLQHUDWLQJ�ZDVWH��0LUDQGD�DQG�+DOH��������9ROOHEHUJK���������,I�ZDVWH�LV
EXUQHG�WKH�HQHUJ\�UHOHDVHG�FDQ�EH�XVHG�IRU�HOHFWULFLW\�SURGXFWLRQ�RU�KHDWLQJ�V\VWHPV��0RGHUQ
:7(�SODQWV�FDQ�EH�HIILFLHQW�HQHUJ\�SODQWV�HVSHFLDOO\�LI�FRPELQHG�KHDW�SRZHU��&+3��SODQWV�DUH
DSSOLHG�

$OWKRXJK�SUHIHUUHG�LQ�WKHRU\��:7(�SODQWV�DUH�QRW�DV�ZLGH�VSUHDG�DV�RQH�PLJKW�H[SHFW�
2QO\�IRXU�(8�FRXQWULHV�XVH�:7(�RQ�D�VLJQLILFDQW�VFDOH��0RUHRYHU��VHYHUDO�FRXQWULHV�ZKR
LQFLQHUDWH�RQ�D�FRPSDUDWLYHO\�ODUJH�VFDOH�XVH�:7(�RQO\�SDUWLDOO\��)XUWKHUPRUH��LW�VKRXOG�DOVR
EH�QRWHG�WKDW�LQFLQHUDWLQJ�ZDVWH�FDXVHV�H[WHUQDOLWLHV�DV�ZHOO��YDU\LQJ�IURP�LQFLQHUDWLRQ�DVK��
ZKLFK�LV�UDWKHU�SROOXWHG�ZLWK�FKHPLFDO�VXEVWDQFHV����WR[LF�VXEVWDQFHV�OLNH�GLR[LQV��DQG�DOO�VRUWV
RI�DLU�SROOXWDQWV��7KHUHIRUH�D�FRPSDUDWLYH�DQDO\VLV�RI�ERWK�ZDVWH�GLVSRVDO�RSWLRQV�VKRXOG�WDNH
DOO�VRFLDO�FRVW�FRPSRQHQWV�LQWR�DFFRXQW��LQFOXGLQJ�SRWHQWLDO�WHFKQRORJLHV�OLNH�HQHUJ\�UHFRYHU\
IURP�ODQGILOOV�

���02'(/,1*�7+(�&+2,&(�%(7:((1�:$67(�',6326$/�237,216

7R�DQDO\]H�WKH�UROH�RI�HFRQRPLF�GHWHUPLQDQWV�LQ�FKRRVLQJ�EHWZHHQ�ILQDO�ZDVWH�GLVSRVDO�RSWLRQV
ZH�GHYHORS�D�VLPSOH�VWDWLF�PRGHO�IRU�D�JRYHUQPHQW�PLQLPL]LQJ�VRFLDO�FRVW��7KH�UDWLRQDOH�IRU
WKLV�DVVXPSWLRQ�LV�WKDW�JRYHUQPHQWV�KDYH�HDVLHU�DFFHVV�WR�LQIRUPDWLRQ�RQ�FRVW�FKDUDFWHULVWLFV
RI�GLIIHUHQW�ZDVWH�GLVSRVDO�SURJUDPV�FRPSDUHG�WR�LQIRUPDWLRQ�RQ�LQGLYLGXDO�SUHIHUHQFHV��ZKLOH
�VRFLDO��FRVW�PLQLPL]DWLRQ� LV� D�QHFHVVDU\�FRQGLWLRQ� IRU�ZHOIDUH�PD[LPL]DWLRQ�DQ\ZD\���:H
GHQRWH�WKH�WRWDO�DPRXQW�RI�ZDVWH�OHIW�IRU�ILQDO�GLVSRVDO�DV�:���DQG�WKH�TXDQWLWLHV�GLVSRVHG�RI
YLD�ODQGILOOLQJ�DQG�LQFLQHUDWLRQ�DV�:/�DQG�:,�UHVSHFWLYHO\��

                                                
� ,W�LV�VWLOO�SHUIHFWO\�SRVVLEOH�WR�WHVW�IRU�P\RSLF�SROLF\�SUHIHUHQFHV�RYHU�SULYDWH�DQG�VRFLDO

FRVW�DV�ZH�VKRZ�LQ�D�ODWHU�VHFWLRQ��7KHVH�P\RSLF�SUHIHUHQFHV�DUH�TXLWH�FRPPRQ�LQ�WKH
RQJRLQJ�SROLF\�GHEDWH�RQ�ZDVWH�GLVSRVDO�RSWLRQV�

� $V�ZH� DQDO\]H� WKH� FKRLFH� EHWZHHQ� ODQGILOOLQJ� DQG� LQFLQHUDWLRQ�ZH� LPSOLFLWO\� UHVWULFW
RXUVHOYHV� WR� WKDW�SDUW� RI� WKH�RYHUDOO�ZDVWH� VWUHDP�ZKHUH�ERWK�RSWLRQV� DUH� DYDLODEOH�
QDPHO\�EXUQDEOH�ZDVWH�



�

$V�QRWHG�ZH�FRQVLGHU�WKH�FDVH�ZKHUH�WKH�JRYHUQPHQW�PLQLPL]HV�WKH�RYHUDOO�VRFLDO�FRVW
WDNLQJ� DSSURSULDWH� QRWLFH� RI� WKH� MRLQWQHVV� FKDUDFWHULVWLFV� RI� WKH� GLIIHUHQW� ZDVWH� GLVSRVDO
PHWKRGV��%\�FKRRVLQJ�WKH�DPRXQW�RI�ZDVWH�WR�EH�ODQGILOOHG�RU�LQFLQHUDWHG�WKH�JRYHUQPHQW�QRW
RQO\�GHFLGHV�RYHU� ILQDO�ZDVWH� UHGXFWLRQ� DQG� WKHLU� UHVSHFWLYH� HQYLURQPHQWDO� FRVW�� EXW� DOVR
LPSOLFLWO\�RYHU�WKH�FRPSRVLWLRQ�RI�HQHUJ\�SURGXFWLRQ�DQG�WKH�DPRXQW�RI�PDWHULDO�UHF\FOLQJ
JLYHQ�WKH�H[LVWLQJ�WHFKQRORJLHV�DSSOLHG��,Q�RWKHU�ZRUGV��DQ�DQDO\VLV�RI�VRFLDO�FRVW�PLQLPL]DWLRQ
VKRXOG�WDNH�DFFRXQW�RI�WKH�SRWHQWLDO�RI�MRLQWO\�SURGXFHG�XVHIXO�RXWSXWV�RI�HDFK�ZDVWH�GLVSRVDO
SRVVLELOLW\�� 7R� LQFOXGH� ERWK� XVHIXO� RXWSXWV� LQWR� RXU� DQDO\VLV� ZH� VLPSO\� DVVXPH� WKDW� WKH
JRYHUQPHQW�KDV�WR�PHHW�D�JLYHQ�DPRXQW�RI�HQHUJ\�DQG�PDWHULDO�GHPDQG��GHQRWHG�DV�(��DQG
*�� UHVSHFWLYHO\�� )XUWKHUPRUH�� DQG� UDWKHU� FUXFLDO� WR� RXU� DQDO\VLV�� ZH� DOVR� DFFRXQW� IRU
HQYLURQPHQWDO� FRVW� �RU� EHQHILWV�� GHSHQGLQJ� RQ� WKH� VSHFLILF� WHFKQRORJ\� RI�ZDVWH� GLVSRVDO
IDFLOLWLHV�DV�HDFK�GLIIHUHQW�FRPELQDWLRQ�RI�IXQFWLRQV�SURGXFHV�D�GLIIHUHQW�VHW�RI�HQYLURQPHQWDO
H[WHUQDOLWLHV��

6RFLDO� FRVW�RI� ODQGILOOLQJ� GHSHQG�RQ� WKH� VSHFLILF� FRPELQDWLRQ�RI�ERWK�SULYDWH� FRVW� RI
ODQGILOOV�/3�:/��DQG�WKH�HQYLURQPHQWDO�FRVWV�/0�:/��IRU�WKH�MRLQWO\�SURGXFHG�RXWSXWV�WRJHWKHU�
3ULYDWH� FRVW� RI� ODQGILOOLQJ� LQFOXGH� FROOHFWLRQ� DQG� KDXOLQJ� FRVW�� ODERU� DQG� FDSLWDO� FRVW� IRU
RSHUDWLRQ�DQG�PDLQWHQDQFH�DV�ZHOO�DV�VRPH�VDYLQJV�UHIOHFWLQJ�SUHFDXWLRQDU\�FDUH�IRU�OHDNDJH
LQ� WKH� IXWXUH��1RWH�DOVR� WKDW� WKHVH�SULYDWH�FRVW� LQFOXGH� WKH�FRVW�RI� LQYHVWPHQWV� LQ� HQHUJ\
SURGXFWLRQ��VXFK�DV�DQ�LQVWDOODWLRQ�IRU�ODQGILOO�JDV��ZKLOH�WKHUH�LV�QR�RSSRUWXQLW\�IRU�H[�SRVW
UHF\FOLQJ�RI�PDWHULDOV��(QHUJ\�SURGXFWLRQ�(/�:/��LV�DVVXPHG�WR�EH�D�OLQHDU�IXQFWLRQ�RI�WKH
DPRXQW�RI�ODQGILOOHG�ZDVWH�� 


/
( !���DQG� 



/
(  �����:H�IXUWKHUPRUH�DVVXPH�ULVLQJ�PDUJLQDO

SULYDWH�FRVW�� 


3
/ !���DQG� 



3
/ �!����DV�WUDQVSRUW�FRVW�XVXDOO\�ULVH�LI�ZLWKGUDZDO�DUHDV�EHFRPH

ODUJHU��)LQDOO\�� HQYLURQPHQWDO� FRVW� UHODWHG� WR� ODQGILOOLQJ�GHSHQG�RQ� WKH� ODQGILOO�WHFKQRORJ\
DSSOLHG��$V�ZH�GR�QRW�H[SOLFLWO\�PRGHO�WHFKQRORJ\�FKRLFH�IRU�ODQGILOOLQJ��WKH�HQYLURQPHQWDO
FRVW��VDYLQJV��DUH�VLPSO\�DVVXPHG�WR�EH�DGGLWLYH�ZLWK�SULYDWH�FRVW��IROORZLQJ�WKH�ZHOO�NQRZQ
SDWWHUQ�RI� 


0
/ !���DQG� 



0
/ !���

7KH�DVVXPSWLRQV�RQ�WKH�VRFLDO�FRVW�FRPSRQHQWV�RI�ZDVWH� LQFLQHUDWLRQ��WKH�SULYDWH�FRVW
,3�:,��DQG�WKH�HQYLURQPHQWDO�FRVW�,0�:,��DUH�VLPLODU�WR�WKRVH�RI�ODQGILOOLQJ�ZLWK�WKH�H[FHSWLRQ
RI�WKH�UHFRYHU\�RI�PDWHULDOV���/LNH�ODQGILOOLQJ�LQFLQHUDWLRQ�FRQWULEXWHV�WR�HQHUJ\�SURGXFWLRQ�

                                                
� ,Q�IDFW��IRU�D�JLYHQ�ZDVWH�IDFLOLW\�ZH�DVVXPH�WKH�YHU\�JHQHUDO�SURGXFWLRQ�IXQFWLRQ�GHQRWHG

DV�I�:��(��*��;�:��(��*���/��.�� ���ZLWK�:��(��*�DFFRXQWLQJ�IRU�WKH�XVHIXO�RXWSXWV
ZDVWH�UHGXFWLRQ��HQHUJ\�SURGXFWLRQ�DQG�PDWHULDOV�UHFRYHU\��;�:��(��*��DV�WKH�RYHUDOO
HQYLURQPHQWDO�H[WHUQDOLWLHV�SURGXFHG�RU�VDYHG�E\�HDFK�RI�WKH�XVHIXO�RXWSXWV��DQG�/�DQG
.�DV�WKH�XVXDO�ODERU�DQG�FDSLWDO�LQSXWV�

� ,Q�FRQWUDVW�WR�.HHOHU�DQG�5HQNRZ��������ZH�GR�QRW�LPSRVH�D�IL[HG�FRVW�FRPSRQHQW�RQ
LQFLQHUDWLRQ�SODQWV� DV� WKH� IL[HG� FRVW� FRPSRQHQWV� WKH\�PHQWLRQ�� VXFK� DV� WKH� FRVW� RI
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(,�:,���8QOLNH�ODQGILOOLQJ��KRZHYHU��PDWHULDOV��*,�:,���VXFK�DV�DOXPLQXP��FDQ�EH�UHFRYHUHG
IURP�WKH�DVK�DIWHU�LQFLQHUDWLRQ�DQG�WKHUHIRUH�FRQWULEXWH�WR�DGGLWLRQDO�VRFLDO�VDYLQJV�DV�ZHOO�
$JDLQ�DGGLWLRQDO�SULYDWH�FRVW�IRU�ERWK�HQHUJ\�DQG�PDWHULDOV�UHFRYHU\�DUH�LQFOXGHG�LQ�WKH�SULYDWH
FRVW�RI�WKH�ZDVWH�LQFLQHUDWLRQ�SODQW��)RU�UHFRYHU\�RI�PDWHULDOV�DQG�HQHUJ\�SURGXFWLRQ�IURP
LQFLQHUDWLRQ�WKH�VDPH�FXUYDWXUH�FKDUDFWHULVWLFV�DSSO\�DV�IRU�HQHUJ\�SURGXFWLRQ�IURP�ODQGILOOV
� 
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,
*  ���DQG� 


,
( !���DQG� 



,
(  �����7KXV�ZH�KDYH�D�SULYDWH� LQFLQHUDWLRQ�FRVW

IXQFWLRQ�ZLWK� 


3
, !���DQG� 



3
, !���DV�ZHOO�DV�DQ�HQYLURQPHQWDO�FRVW�IXQFWLRQ�ZLWK� 


0
, !���DQG





0
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7KH�JRYHUQPHQW�PXVW�GHFLGH�KRZ�PXFK�ZDVWH�VKRXOG�EH�LQFLQHUDWHG�RU�ODQGILOOHG��,Q
GRLQJ� VR� VKH�PLQLPL]HV� VRFLDO� FRVW� IRU� MRLQWO\� SURGXFHG� HQHUJ\� DQG� UHFRYHUHG� PDWHULDOV
LQFOXGLQJ�WKH�HQYLURQPHQWDO�FRVWV�UHODWHG�WR�DOO�WKUHH�VXEV\VWHPV��YL]��ZDVWH�GLVSRVDO�DV�ZHOO
DV�VDYLQJV�RQ�HQHUJ\�DQG�PDWHULDOV�SURGXFWLRQ�HOVHZKHUH��,I�WKH�JRYHUQPHQW�FKRRVHV�QRW�WR
SURGXFH�HQHUJ\�RU�UHF\FOH�PDWHULDOV�WKURXJK�LWV�ZDVWH�GLVSRVDO�V\VWHP��VKH�KDV�WR�PHHW�WKHVH
GHPDQGV�HOVHZKHUH�LQ�WKH�HFRQRP\��7KHUHIRUH�ZH�LQFOXGH�WKH�IROORZLQJ�FRQVWUDLQWV�WDNLQJ
DSSURSULDWH�QRWLFH�RI� WKH�SRWHQWLDO� MRLQWQHVV� FKDUDFWHULVWLF� RI� D� JLYHQ� WHFKQRORJ\�� �L�� WRWDO
SURFHVVHG�ZDVWH�:��HTXDOV�WRWDO�SURGXFHG�ZDVWH�LQ�WKH�HFRQRP\��:�� �:/���:,����LL��HQHUJ\
GHPDQG�(��LV�HLWKHU�SURGXFHG�WKURXJK�ODQGILOOLQJ��LQFLQHUDWLRQ�DQG�RU�RWKHU�HQHUJ\�SURGXFWLRQ
IDFLOLWLHV��(�� �(���(/�:/����(,�:,�����LLL��PDWHULDO�GHPDQG�*��LV�HLWKHU�SURGXFHG�DV�PDWHULDOV
UHFRYHUHG�IURP�LQFLQHUDWLRQ�DVK�RU�IURP�H[LVWLQJ�SODQWV�IRU�PDWHULDOV�SURGXFWLRQ��*�� �*��
*/�:/����)LQDOO\��WKH�FKRLFH�YDULDEOHV��:/��:,��(�DQG�*��LQ�WKH�PRGHO�KDYH�WR�PHHW�WKH�XVXDO
QRQQHJDWLYLW\�FRQVWUDLQW�

7KXV�ZH�KDYH�WKH�IROORZLQJ�PLQLPDQG�H[SUHVVLRQ�

���

8VLQJ�WKH�.XKQ�7XFNHU�FRQGLWLRQV�ZH�ILQG�DV�DQ�RSWLPDO�LQWHULRU�VROXWLRQ��VHH�DSSHQGL[�,�IRU
SURRI��

���

                                                                                                                       
SODQQLQJ�� VLWLQJ�� FRQWUDFWLQJ� DQG� SHUPLWWLQJ� DQ� LQFLQHUDWLRQ� SODQW�� VLPLODUO\� DSSO\� WR
ODQGILOOV��7KHUH�LV�QR�UHDVRQ�WR�DVVXPH�D�SULRUL�WKDW�LW�ZRXOG�EH�PRUH�GLIILFXOW�WR�ORFDWH�DQ
LQFLQHUDWLRQ�SODQW�FRPSDUHG�WR�D�ODQGILOO�DV�VHFWLRQ�,,�DOUHDG\�KDV�FODULILHG�
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7KLV�H[SUHVVLRQ�KDV�D�FOHDU�HFRQRPLF�PHDQLQJ��(TXDWLRQ�����VWDWHV�WKDW�LW�LV�RQO\�RSWLPDO�IRU
WKH�JRYHUQPHQW�WR�GLVSRVH�RI�LWV�ZDVWH�WKURXJK�ERWK�ODQGILOOLQJ�DQG�LQFLQHUDWLRQ��:/�!��
DQG�:,�!����LI�WKH�PDUJLQDO�VRFLDO�FRVW�RI�ERWK�RSSRUWXQLWLHV�ZLOO�EH�HTXDO��7KHVH�VRFLDO
FRVW��KRZHYHU��QRW�RQO\�LQFOXGH�WKH�SULYDWH�DQG�GLUHFW�HQYLURQPHQWDO�FRVW�RI�ERWK�GLVSRVDO
WHFKQRORJLHV�� 


3
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0
/ YLV�j�YLV� 


3
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0
, ���EXW�DOVR�WKH�LQGLUHFW�VRFLDO�FRVW�RI�HDFK

PHWKRG�WKURXJK�ERWK�WKH�HQHUJ\�DQG�WKH�PDWHULDOV�UHFRYHU\�V\VWHP�� 
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* ���7KDW�LV��GXH�WR�LWV�MRLQWQHVV�FKDUDFWHULVWLFV�ODQGILOOLQJ�DQG�LQFLQHUDWLRQ�QRW

RQO\�DIIHFW�WKH�SURFHVVLQJ�RI�ILQDO�ZDVWH��EXW�DOVR���LQGLUHFWO\���WKH�SULYDWH�DQG�HQYLURQPHQWDO�FRVW
RI�HQHUJ\�DQG�PDWHULDOV�SURGXFWLRQ��2EYLRXVO\��LI�WKH�PDUJLQDO�VRFLDO�FRVW�RI�ODQGILOOLQJ
H[FHHG�WKH�PDUJLQDO�VRFLDO�FRVW�RI�LQFLQHUDWLRQ�� 
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�,6&
* ��IRU�D�JLYHQ�UDQJH�RI�ZDVWH�WR�EH�SURFHVVHG����:����WKH�JRYHUQPHQW�VKRXOG
LQFLQHUDWH�DOO�ZDVWH�IURP�D�VRFLDO�FRVW�SHUVSHFWLYH�DQG�YLFH�YHUVD��

�������7KXV�WKH�FKRLFH�KRZ�PXFK�ZDVWH�VKRXOG�EH�WUHDWHG�E\�ZKDW�RSWLRQ�DOVR�GHSHQGV�RQ�WKH
VRFLDO�RSSRUWXQLW\�FRVWV�SHU�XQLW�UHFRYHUHG�HQHUJ\�RU�PDWHULDO��,QGHHG��KRZ�PXFK�ZDVWH�LV
LQFLQHUDWHG�RU�JRHV�WR�ODQGILOOV�GHSHQGV�RQ�WKH�ORFDWLRQ�RI�WKH�WRWDO�VRFLDO�FRVW�RI�ERWK�RSWLRQV
�VHH�ILJXUH�����$V�LV�LPPHGLDWHO\�FOHDU�IURP�WKH�PDUJLQDO�FRQGLWLRQV���JLYHQ�WKH�OLQHDULW\�RI�ERWK
WKH�HQHUJ\�DQG�PDWHULDO�UHFRYHU\�IXQFWLRQV�DQG�WKH�DEVHQFH�RI�PDWHULDOV�UHFRYHU\�LQ�WKH�FDVH
RI�ODQGILOOLQJ����HQHUJ\�DQG�RU�PDWHULDOV�SURGXFWLYLW\��(/�:/��YLV�j�YLV�(,�:,����*,�:,���SOD\
D�FUXFLDO�UROH� LQ�WKH�WRWDO�RSSRUWXQLW\�FRVW�RI�HLWKHU�ZDVWH�GLVSRVDO�RSWLRQ��)RU� LQVWDQFH��D
WHFKQRORJLFDO�LPSURYHPHQW�OHDGLQJ�XS�WR�D�KLJKHU�HQHUJ\�SURGXFWLYLW\�RI�VRPH�LQFLQHUDWLRQ
SODQW�GLUHFWO\�DIIHFWV�WKH�ORFDWLRQ�RI�WKH�RYHUDOO�FRVW�RI�LQFLQHUDWLRQ��DQG�WKHUHIRUH�DOVR�KRZ
PXFK�ZDVWH�LV�WUHDWHG�E\�HDFK�RSWLRQ�VHSDUDWHO\��7KHUH�LV�QR�VXFK�HIIHFW�WKURXJK�SULFHV�DV�WKH
UHODWLYH� VRFLDO� RSSRUWXQLW\� FRVW� UHPDLQV�XQDIIHFWHG�E\� WKH� DPRXQW�RI� HQHUJ\�RU�PDWHULDOV
UHFRYHUHG�
�������7KH� UHVXOWV�REWDLQHG� UHIOHFW� D�PXFK�PRUH�JHQHUDO�QRWLRQ�RI�KRZ� WR� FKRRVH�EHWZHHQ
ODQGILOOLQJ�DQG�ZDVWH�LQFLQHUDWLRQ�DV�LV�XVXDOO\�SHUFHLYHG�LQ�ERWK�WKHRU\�DQG�SROLF\��:KDW�PDNHV

                                                
� *LYHQ�WKH�QRQ�QHJDWLYLW\�RI�WKH�FKRLFH�YDULDEOHV�:/� ���VLPSO\�LPSOLHV�WKDW�:,!����JLYHQ

WKH�FRQVWUDLQW�:�� �:/���:,���%\�WKH�VDPH�UHDVRQLQJ�:,� ���LPSOLHV�:/�!���
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RXU�ILQGLQJV�LQWHUHVWLQJ�LV�WKDW�WKH\�DOORZ�IRU�DOO�UHOHYDQW�VRFLDO�FRVW�UHODWHG�WR�WKH�MRLQWQHVV
FKDUDFWHULVWLF�RI�DQ\�ILQDO�ZDVWH�WUHDWPHQW�V\VWHP��7KH�VRFLDO�FRVW�RI�ODQGILOOLQJ�RU�LQFLQHUDWLRQ
QRW�RQO\� GHSHQG� RQ� WKH� SULYDWH� DQG� H[WHUQDO� FRVW� RI� WKH� ODQGILOOV� DQG� LQFLQHUDWLRQ� SODQWV
WKHPVHOYHV�EXW�DOVR�RQ�WKH�RSSRUWXQLW\�FRVWV�RI� WKH� UHFRYHU\�SURGXFWLRQ� IXQFWLRQV��7KXV
.HHOHU�DQG�5HQNRZ·V�VXJJHVWLRQ��������S������WKDW�ZDVWH�LQFLQHUDWLRQ�ZRXOG�KDYH�EHFRPH
PRUH�IDYRUDEOH�LQ�UHFHQW�\HDUV�GXH�WR�WKH�JURZLQJ�DWWHQWLRQ�IRU�HQHUJ\�UHFRYHU\�LV�ZURQJ�
7KHLU�VXJJHVWLRQ���DV�ZHOO�DV�IURP�PDQ\�RWKHUV���WDNHV�LQVXIILFLHQW�QRWLFH�RI�WKH�RSSRUWXQLW\
FRVW�FKDUDFWHULVWLFV�RI�DYDLODEOH�ZDVWH�GLVSRVDO�SURJUDPV�

)LJXUH����6ROXWLRQ�PRGHO

5HYHQXHV�IURP�HQHUJ\�UHFRYHU\�GR�QRW�GHFUHDVH�JURVV�LQFLQHUDWLRQ�FRVWV���LW�LV�HYHQ�PRUH
OLNHO\�WKDW�WKH\�ULVH�VRPHZKDW�GXH�WR�WKH�QHHG�IRU�VRPH�DGGLWLRQDO�FDSLWDO�HTXLSPHQW����EXW�RQO\
QHW� LQFLQHUDWLRQ�FRVWV��7KHVH�SULYDWH�UHYHQXHV�RQO\�UHIOHFW�D�QHW� WUDQVIHU�EHWZHHQ�GLIIHUHQW
FRQVXPHUV��YL]��HOHFWULFLW\�DQG�ILQDO�ZDVWH�FRQVXPHUV��XVXDOO\�DIIHFWHG�E\�YDULRXV�LQVWLWXWLRQDO
IDFWRUV��9ROOHEHUJK���������,W�LV�PRUH�DSSURSULDWH�WKHUHIRUH�WR�PHDVXUH�WKHVH�FRVWV�E\�WKHLU
VRFLDO�YDOXH��ERWK�SULYDWH�DQG�HQYLURQPHQWDO�FRVWV��LQ�WKH�HQHUJ\�V\VWHP��VHH�DOVR�VHFWLRQ�9��
0RUHRYHU�� LW� LV� WRWDOO\� LQDGHTXDWH� QRW� WR� LQFOXGH� VXFK� HQHUJ\� UHFRYHU\� SRWHQWLDO� LQWR� WKH
FRPSDUDWLYH�DQDO\VLV�IRU�ODQGILOOLQJ��DV�HQHUJ\�UHFRYHU\�FDQ�EH�VXEVWDQWLDO�DW�ODQGILOOV�DV�ZHOO�

7KH� DGGLWLYLW\� DVVXPSWLRQV� LPSO\� WKDW�ZH� H[FOXGH� HQGRJHQRXV� LQWHUDFWLRQV� EHWZHHQ
LQFLQHUDWLRQ�DQG�ODQGILOOLQJ�VXFK�DV�WKH�GLVSRVDO�RI�EXUQLQJ�DVK���ZKLFK�LV�XVXDOO\�TXLWH�SROOXWHG

0DUJLQDO
6RFLDO
&RVWV
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PDWHULDO���IURP�D�ZDVWH�LQFLQHUDWLRQ�SODQW�WR�D�ODQGILOO���1HYHUWKHOHVV��GLIIHUHQFHV�LQ�WHFKQRORJ\
FDQ�VWLOO�EH�LQWHUSUHWHG�DV�FKDQJHV�LQ�WKH�H[RJHQRXV�SDUDPHWHUV�RI�WKH�PRGHO��7KH�VDPH�LV�WUXH
IRU�LQWHUDFWLRQV�ZLWK�UHF\FOLQJ�SURJUDPV��,QGHHG��DV�.HHOHU�DQG�5HQNRZ��������KDYH�DUJXHG�
UHF\FOLQJ�LQGLUHFWO\�LQIOXHQFHV�WKH�ILQDO�ZDVWH�GLVSRVDO�FKRLFH��ZLWK�PRUH�UHF\FOLQJ�RI�PDWHULDOV
ZLWK�KLJK�HQHUJ\�FRQWHQW�D�ORZHU�HQHUJ\�SURGXFWLRQ�ZRXOG�UHVXOW�ZKLFK�ZRXOG�PDNH�ODQGILOOLQJ
PRUH�DWWUDFWLYH��+RZHYHU��DV�RXU�PRGHO�VKRZV��GLIIHUHQW�TXDOLWLHV�RI�ZDVWH�EHLQJ�VXSSOLHG�DOVR
GLUHFWO\�DIIHFW�WKH�VORSH�RI�WKH�VRFLDO�FRVWV�FXUYHV�DV�ERWK�WKH�HQHUJ\�DQG�PDWHULDO�UHFRYHU\
IXQFWLRQ�DUH�DIIHFWHG�DV�ZHOO��7KXV��WKH�RYHUDOO�HIIHFW�GHSHQGV�RQ�PXFK�PRUH�FRPSOLFDWHG
LQWHUDFWLRQV�EHWZHHQ�WKH�GLIIHUHQW�ZDVWH�VWUHDPV�LQFOXGLQJ�WKH�HQYLURQPHQWDO�DQG�RSSRUWXQLW\
FRVW�ZKLFK�DIIHFW�WKH�RYHUDOO�FRVW�RI�ERWK�GLVSRVDO�PHWKRGV�

2QH� H[DPSOH� PLJKW� LOOXVWUDWH� WKLV�� $VVXPH�� WKH� JRYHUQPHQW� FRQVLGHUV� D� UHF\FOLQJ
SURJUDP�IRU�FHUWDLQ�PDWHULDOV��7ZR�HIIHFWV�DUH�LPSRUWDQW�DFFRUGLQJ�WR�RXU�PRGHO���)LUVW��WKH
HQHUJ\�HIILFLHQF\�RI�LQFLQHUDWLRQ�� 


,
( ���GHSHQGV�RQ�WKH�UHODWLYH�HQHUJ\�FRQWHQW�RI�WKH�UHF\FOHG

PDWHULDOV��ZKLOH�WKH�HQHUJ\�SURGXFWLYLW\�RI�ODQGILOOLQJ�� 


/
( ��GRHV�QRW�GLUHFWO\�GHSHQG�RQ�WKH

HQHUJ\�FRQWHQW�RI�PDWHULDOV�EXW�RQ�PHWKDQH�HPLVVLRQV��6HFRQG��WKH�UHF\FOLQJ�SURJUDP�DOVR
HIIHFWV�WKH��SK\VLFDO��H[WHUQDOLWLHV��FKDQJLQJ�HQYLURQPHQWDO�FRVWV�RI�ERWK�GLVSRVDO�PHWKRGV
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, �� DQG� 


0
/ ���7KXV��RXU�HTXDWLRQ� ���� VKRZV� WKDW� UHF\FOLQJ�PLJKW� LPSURYH� WKH� UHODWLYH

DWWUDFWLYHQHVV�RI�LQFLQHUDWLRQ�RQO\�LI�WKH�FKDQJH�LQ�WKH�HQYLURQPHQWDO�GLVSRVDO�FRVWV�DQG�VRFLDO
RSSRUWXQLW\�FRVWV�RI�LQFLQHUDWLRQ�RXWZHLJKV�WKH�FKDQJH�LQ�WKHVH�FRVW�IRU�ODQGILOOLQJ� 
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7KH�SUHYLRXV�VHFWLRQ�UHYHDOHG�KRZ�D�UDWLRQDO�JRYHUQPHQW�FRXOG�PLQLPL]H�VRFLDO�FRVW�RI�LWV�ILQDO
ZDVWH�WUHDWPHQW�SURJUDP��2EYLRXVO\��D�ODUJH�VHW�RI�GDWD�LV�QHFHVVDU\�IRU�DQ�HPSLULFDO�VRFLDO�FRVW
HYDOXDWLRQ�RI�ILQDO�ZDVWH�WUHDWPHQW��$V�QHLWKHU�FURVV�VHFWLRQDO�GDWD�QRU�WLPH�SURILOHV�RI�ILQDO
ZDVWH�SURGXFWLRQ�IXQFWLRQV�DUH�FXUUHQWO\�DYDLODEOH��D�SURSHU�VRFLDO�HYDOXDWLRQ�LV�KDUGO\�SRVVLEOH
LQ�SUDFWLFH��$V�D�ILUVW�DSSUR[LPDWLRQ�ZH�FRQVLGHU�D�SRLQW�HVWLPDWH�RI�WKH�VRFLDO�FRVW�PLQLPL]LQJ

                                                
� ,Q�D�PRUH�JHQHUDO�IUDPHZRUN�RQH�ZRXOG�OLNH�WR�LQFOXGH�WKH�UHVWULFWLRQ�:/� �:/���� �:,

ZLWK� �!��� DOORZLQJ� IRU� LQWHUDFWLRQV�EHWZHHQ� GLIIHUHQW�ZDVWH� IORZV� �VHH�.HHOHU� DQG
5HQNRZ�� �������1RWH�� KRZHYHU�� WKDW� WKLV� SDUWLFXODU� LQWHUDFWLRQ� LV� VWLOO� DFFRXQWHG� IRU
H[RJHQRXVO\�LQ�RXU�DQDO\VLV�DV�WKH�FRVW�RI�DVK�GLVSRVDO�LV�LQFOXGHG�LQ�WKH�HQYLURQPHQWDO
FRVW�UHODWHG�WR�LQFLQHUDWLRQ�

� %RWK�SULYDWH�FRVWV�DQG�HQYLURQPHQWDO�HIIHFWV�RI� WKH�UHF\FOLQJ�SURJUDP�LWVHOI�DUH�QRW
UHOHYDQW�EHFDXVH�WKH\�DUH�WKH�VDPH�IRU�ERWK�ODQGILOOLQJ�DQG�LQFLQHUDWLRQ�



��

SUREOHP�IRU�WKH�1HWKHUODQGV�IRU�WKH�\HDU������
7KH�1HWKHUODQGV�SURYLGHV�DQ�LQWHUHVWLQJ�FDVH�VWXG\�IRU�DW�OHDVW�WZR�UHDVRQV���)LUVW��DOPRVW

����RI�WKH�ZDVWH�SRWHQWLDO�IRU�LQFLQHUDWLRQ�RU�����PLOOLRQ�WRQV�RI�ZDVWH�ZDV�DFWXDOO\�EXUQHG
LQ�HOHYHQ�LQFLQHUDWLRQ�SODQWV�LQ�������D�SHUFHQWDJH�ZKLFK�LV�OLNHO\�WR�JURZ�WR�����LQ������DQG
XS�WR������EHIRUH�������,Q�DGGLWLRQ��HOHFWULFLW\�DQG�KHDW�SURGXFWLRQ�IURP�ZDVWH�LQFLQHUDWLRQ
DUH�SURMHFWHG�WR�JURZ�E\������DQG������UHVSHFWLYHO\�EHWZHHQ������DQG�������6HFRQG��WKH
1HWKHUODQGV�LV�D�GHQVHO\�SRSXODWHG�FRXQWU\�ZKLFK�PDNHV�RQH�EHOLHI�LQFLQHUDWLRQ�WR�EH�WKH
RSWLPDO�VROXWLRQ�IRU�ILQDO�ZDVWH�GLVSRVDO�IURP�D�VRFLDO�SHUVSHFWLYH��+RZHYHU��DV�WKLV�VHFWLRQ
H[SODLQV�LQ�GHWDLO��WKH�FRQWUDU\�VHHPV�WR�EH�WKH�FDVH�

����3ULYDWH�FRVW
3ULYDWH�FRVW�HVWLPDWHV�IRU�ZDVWH�LQFLQHUDWLRQ�� 


3
, �:,���DUH�REWDLQHG�IURP�D�UHFHQW�VWXG\�RI�WKH

'XWFK�&HQWUDO�:DVWH�$JHQF\�RQ�WKH�H[LVWLQJ�ZDVWH�LQFLQHUDWLRQ�SODQWV��$22����������7KHLU
ILJXUHV� LQFOXGH� FXUUHQW� �ODUJH�� FDSLWDO� LQYHVWPHQWV� LQ� ERWK� FDSDFLW\� H[SDQVLRQ� DV� ZHOO� DV
DEDWHPHQW�WHFKQRORJLHV��PDLQO\�IOXH�JDV��UHTXLUHG�E\�HQYLURQPHQWDO�UHJXODWLRQ�VXFK�DV�WKH�(&
GLUHFWLYHV�RQ�KDUPRQL]DWLRQ�RI�WHFKQLFDO�VWDQGDUGV�IURP�������:H�XVH�WKHLU�HVWLPDWH�RI�JURVV
DYHUDJH�SULYDWH�FRVW�RI�������SHU�WRQ�RI�ZDVWH���

1RWH�WKDW�WKHVH�DYHUDJH�FRVW�DOVR�LQFOXGH�FXUUHQW�LQYHVWPHQW�FRVW�LQ�H[SDQGLQJ�:7(
IDFLOLWLHV�LQ�DFFRUGDQFH�ZLWK�WKH�VFKHGXOH�PHQWLRQHG�EHIRUH��,Q������WKH�QXPEHU�RI�:7(
SODQWV�LQ�WKH�1HWKHUODQGV�LV�����RXW�RI�����FRJHQHUDWLQJ������*:K�HOHFWULFLW\�DQG������*:K
WKHUPDO�KHDW��&(��������SS���������7KHVH�ILJXUHV�LPSO\�WKDW�WKH�HQHUJ\�SURGXFWLYLW\�� 


,
( ��RI

WKH�LQFLQHUDWLRQ�SODQWV�LQ�WKH�1HWKHUODQGV�LV�����N:KH�HOHFWULFLW\�RQ�DYHUDJH�RXW�RI�RQH�WRQ�RI
ZDVWH�DQG�����N:KWK�WKHUPDO�KHDW�SHU�WRQ�ZDVWH��7KH�PDWHULDO�SURGXFWLYLW\�RI�WKHVH�SODQWV
� 


,
* ��LV�GHULYHG�IURP�WKH�VDPH�VWXG\��,W�LV�HVWLPDWHG�WKDW�RQH�WRQ�RI�DVK�IURP�LQFLQHUDWHG�ZDVWH
SURGXFHV�����NJ�DOXPLQXP�DQG����NJ�IHUUR�LQ������

3ULYDWH�FRVWV�IRU�ODQGILOOLQJ�� 


3
/ ��DUH�PXFK�KDUGHU�WR�REWDLQ��(YHQ�QR�FRPSDUDEOH�ILJXUHV

DUH�FXUUHQWO\�DYDLODEOH�IRU�GLVSRVDO�VLWHV��7KHUHIRUH�ZH�XVH�HVWLPDWHV�IURP�D�VWXG\�FDOFXODWLQJ

                                                
� 6HH� 9ROOHEHUJK� ������� IRU� D� GHVFULSWLRQ� RI� WKH� LQVWLWXWLRQDO� GHWDLOV� RQ� ILQDO� ZDVWH

PDQDJHPHQW�LQ�WKH�1HWKHUODQGV�ZLWK�VSHFLDO�HPSKDVLV�RQ�WKH�HQHUJ\�SRWHQWLDO�RI�:7(
SODQWV�

� 2EYLRXVO\�ZH�XVH�DYHUDJH�SULYDWH�FRVW�WR�HVWLPDWH�ORQJ�UXQ�PDUJLQDO�FRVW��,I�FRQVWDQW
UHWXUQV�WR�VFDOH�ZRXOG�DSSO\�LQ�WKLV�LQGXVWU\�WKH�FRVW�HVWLPDWHV�PLJKW�HYHQ�EH�LQWHUSUHWHG
DV�VKRUW�UXQ�PDUJLQDO�FRVW�

�� $FFRUGLQJ�WR�D�FURVV�VHFWLRQ�IRU�WKH�H[LVWLQJ�SODQWV�RYHUDOO�FRVW�YDU\�EHWZHHQ�������DQG
������SHU�WRQ�LQFLQHUDWHG�ZDVWH�ZLWK��RQ�DYHUDJH������FDSLWDO�DQG�����RSHUDWLRQDO�FRVW�



��

SULYDWH�FRVW�RI�D�ODQGILOO�ZLWK�EHVW�DYDLODEOH�WHFKQRORJ\�LQ�WKH�1HWKHUODQGV��9520��������
%UHDN�HYHQ�FRVWV�IRU�D�ODQGILOO�HPSOR\LQJ�WKH�EHVW�WHFKQLTXHV�DV�UHTXLUHG�E\�UHFHQW�'XWFK
OHJLVODWLRQ�DJDLQVW�OHDNLQJ��6WRUWEHVOXLW�%RGHPEHVFKHUPLQJ��������DQG�LQFOXGLQJ�D�FRVW�HVWLPDWH
IRU�HQHUJ\�UHFRYHU\�ZHUH�HVWLPDWHG�DW������SHU�WRQ�ZDVWH�RQ�DYHUDJH����$V�GLIIHUHQFHV�LQ�VFDOH�
SULFHV� IRU� ODQG�XVH��HWF��DFFRXQW�IRU�UHODWLYH�SULFH�GLIIHUHQWLDOV�DFURVV� WKH�FRXQWU\�ZH�DOVR
LQFOXGH�D�W\SLFDO�ZRUVW�FDVH�ZLWK������SHU�WRQ��,W�LV�IXUWKHUPRUH�DVVXPHG�WKDW�WKLV�VWDQGDUG
GXPSLQJ�VLWH�SURGXFHV�����N:K�HOHFWULFLW\�IURP�ODQGILOO�JDV�� 


/
( ��

3ULYDWH��RSSRUWXQLW\��FRVW�RI�HQHUJ\�SURGXFWLRQ�� 


/
( ��DUH�VLPSO\�REWDLQHG�IURP�SULYDWH

FRVW�HVWLPDWLRQV�IRU�JDV�DQG�FRDO�ILUHG�SRZHU�SODQWV�DV�IRVVLO�IXHO�LQSXWV�DFFRXQW�IRU�����RI
WKH�WRWDO�HOHFWULFLW\�SURGXFHG�LQ�WKH�1HWKHUODQGV��2Q�DYHUDJH�HOHFWULFLW\�SURGXFWLRQ�FRVWV�DUH
������FHQWV�SHU�N:K�ZKLFK�DPRXQWV�WR�DQ�RSSRUWXQLW\�FRVW�RI������SHU�WRQ�LQFLQHUDWHG�ZDVWH
�DVVXPLQJ� FXUUHQW� HOHFWULFLW\� SURGXFWLYLW\� RI� WKH� DYHUDJH� :7(�SODQW��� $V� WKH� HQHUJ\
SURGXFWLYLW\�RI�ODQGILOOLQJ�LV�PXFK�ORZHU�WKLV�DPRXQWV�WR�����SHU�WRQ�ODQGILOOHG�ZDVWH��)LQDOO\�
SULYDWH� �RSSRUWXQLW\�� FRVW� RI�PDWHULDOV� SURGXFWLRQ� � 


/
* �� DUH� VLPSO\� REWDLQHG� IURP�ZRUOG

PDUNHW�SULFHV�IRU�WKRVH�PDWHULDOV�KDYLQJ�D�SRVLWLYH�UHF\FOLQJ�SULFH��YL]���������SHU�NJ�DOXPLQXP
DQG��������SHU�NJ�IHUUR��(XURVWDW��������

7$%/(����35,9$7(�&267�(67,0$7(6�/$1'),//,1*�$1'�,1&,1(5$7,21����721�
/DQGILOOLQJ ,QFLQHUDWLRQ

9DULDEOH &RVW�HVWLPDWH 9DULDEOH &RVW�HVWLPDWH
*URVV�3ULYDWH�&RVWV� 


/
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3ULYDWH�2SSRUWXQLW\�&RVWV�
��(QHUJ\�IXQFWLRQ 


3
( 


3
( � 


3
( 


,
( ���

��0DWHULDOV�IXQFWLRQ � ������� 


3
* 


,
* ���������

1HW�3ULYDWH�&RVWV� �� ���
6RXUFHV� *URVV�3ULYDWH�&RVWV�HVWLPDWHV�WDNHQ�IURP�$22��������DQG�&(���������SULYDWH

RSSRUWXQLW\�FRVWV�DUH�WDNHQ�IURP�(XURVWDW��������

7DEOH���VXPPDUL]HV�WKH�JURVV�SULYDWH�FRVW�HVWLPDWHV�IRU�ERWK�ILQDO�GLVSRVDO�PHWKRGV���

                                                
�� $V�WKH�VDPH��HQYLURQPHQWDO��UHJXODWLRQ�DSSOLHV�DV�LQ�������ZLWK�ORZ�LQIODWLRQ�LQ�EHWZHHQ��

WKLV�FDOFXODWLRQ�LV�VWLOO�D�JRRG�DSSUR[LPDWLRQ�IRU�FXUUHQW�RYHUDOO�DYHUDJH�FRVWV�

�� &RPSDUHG�WR�RWKHU�FRXQWULHV�'XWFK�SULYDWH�FRVWV�IRU�LQFLQHUDWLRQ�DQG�ODQGILOOLQJ�DUH�YHU\
KLJK��)RU�H[DPSOH�DYHUDJH�SULYDWH�FRVWV�LQ�WKH�86$�DUH������IRU�ODQGILOOLQJ�DQG������IRU
LQFLQHUDWLRQ��0LUDQGD�DQG�+DOH���������3ULYDWH�FRVWV�IRU�HQHUJ\�DUH�RQ�D�(XURSHDQ�ORZ
OHYHO�LQ�WKH�1HWKHUODQGV�



��

)XUWKHUPRUH� LW� FDOFXODWHV� QHW� SULYDWH� FRVW� WDNLQJ� DSSURSULDWH� QRWLFH� RI� WKH� MRLQWQHVV
FKDUDFWHULVWLFV� RI� ERWK� ZDVWH� GLVSRVDO� PHWKRGV� DV� GHVFULEHG� EHIRUH�� 7KH� UHVXOW� LV� UDWKHU
VWUDLJKWIRUZDUG��ODQGILOOLQJ�LV�PXFK�OHVV�H[SHQVLYH�DV�LQFLQHUDWLRQ�HYHQ�LI�DSSURSULDWH�QRWLFH�LV
WDNHQ�RI� WKH�GLIIHUHQFHV�EHWZHHQ�ERWK�RSWLRQV� LQ� WHUPV�RI� WKHLU�SULYDWH�RSSRUWXQLW\�FRVW�
$OWKRXJK�ZDVWH�LQFLQHUDWLRQ�FRQWULEXWHV�WR�FRQVLGHUDEOH�SULYDWH�FRVW�VDYLQJV�HOVHZKHUH�LQ�WKH
HFRQRP\��WKHVH�VDYLQJV�FDQQRW�RIIVHW�WKH�PXFK�KLJKHU�SULYDWH�FRVW�RI�WKH�LQFLQHUDWLRQ�SODQW�
7KH�QH[W�VXEVHFWLRQ�H[SORUHV�WR�ZKDW�H[WHQW�HQYLURQPHQWDO�FRVWV�PLJKW�FKDQJH�WKH�RYHUDOO
SLFWXUH�

����(QYLURQPHQWDO�DQG�VRFLDO�FRVWV
%RWK�ODQGILOOV�DQG�LQFLQHUDWLRQ�SODQWV�FDXVH�VXEVWDQWLDO�QHJDWLYH�HQYLURQPHQWDO�H[WHUQDOLWLHV�
DOWKRXJK�WKH\�GLIIHU�WR�ZKDW�H[WHQW�WKH\�FRQWULEXWH�WR�DLU��ZDWHU�DQG�VRLO�SROOXWLRQ�DV�ZHOO�DV
ODQG�XVH��$JDLQ��KRZHYHU��WKHVH�H[WHUQDOLWLHV�FDQQRW�EH�DWWULEXWHG�WR�WKH�ZDVWH�IXQFWLRQ�DORQH
DV�SURGXFLQJ�HQHUJ\�DQG�PDWHULDOV�UHFRYHU\�SURGXFHV�VDYLQJV�RI�HPLVVLRQV�HOVHZKHUH�LQ�WKH
HFRQRP\��8VLQJ�D�UHFHQW��ZHOO�GRFXPHQWHG�FRPSDUDWLYH�HQJLQHHULQJ�VWXG\�IRU�ERWK�ZDVWH
GLVSRVDO�RSWLRQV�DV�ZHOO�DV�WKHLU�HQHUJ\�DQG�PDWHULDO�SURGXFWLYLW\��&(���������ZH�ZHUH�DEOH�WR
FDOFXODWH�WKH�GLIIHUHQW�HQYLURQPHQWDO�FRVWV�FDWHJRULHV�DV�UHTXLUHG�DFFRUGLQJ�WR�WKH�PRGHO�RI
WKH�SUHYLRXV�VHFWLRQ��7KHVH�HVWLPDWHV�DUH�FRQVLVWHQW�ZLWK�WKH�SULYDWH�FRVW�FDOFXODWLRQV�DV�WKH
HQHUJ\�DQG�PDWHULDO�SURGXFWLYLW\�DUH�WKXV�WDNHQ�IURP�WKH�VDPH�VRXUFH���

&(� ������� SURGXFHV� FRPSDUDEOH� SK\VLFDO� DQG�PRQH\� YDOXHV� IRU� WKH� HQYLURQPHQWDO
H[WHUQDOLWLHV�LQ�WKH�IROORZLQJ�ZD\��)LUVW�RI�DOO��WKH\�SUHVHQW�SK\VLFDO�HQYLURQPHQWDO�LPSDFWV�IRU
D�ZKROH� VHW�RI� OLIH� F\FOH�RU�/&$�HPLVVLRQV� UHODWHG� WR� ODQGILOOLQJ�� LQFLQHUDWLRQ�� HQHUJ\� DQG
PDWHULDO�SURGXFWLRQ��6HFRQG��HQYLURQPHQWDO�FRVWV�DUH�FDOFXODWHG�ZHLJKLQJ�WKHVH�LPSDFW�ZLWK
D�VHW�RI�VKDGRZ�SULFHV�IRU�HQYLURQPHQWDO�GDPDJH��7KH�SK\VLFDO�HQYLURQPHQWDO�LPSDFWV�LQFOXGH
HPLVVLRQV�WR�DLU�IRU����GLIIHUHQW�VXEVWDQFHV��VXFK�DV�FOLPDWH�FKDQJH�HPLVVLRQV�FDUERQ�GLR[LGH
�&2

�

��DQG�PHWKDQH��&+
�

��DQG�DFLG�UDLQ�HPLVVLRQV� OLNH�VXOIXU�GLR[LGH� �62
� �

��DQG�QLWURJHQ
R[LGHV��12

[

���)XUWKHUPRUH�����ZDWHU�SROOXWLQJ�VXEVWDQFHV�DUH�LQFOXGHG��DV�ZHOO�DV�WKH�DPRXQW
RI�FKHPLFDO�ZDVWH�SURGXFHG��OLNH� IO\�DVK��� DQG� WKH�FRQVXPSWLRQ�RI� ODQG��7KH� LPSDFWV� IRU
ODQGILOOLQJ�DUH�EDVHG�RQ�EHVW�DYDLODEOH�WHFKQLTXHV�DJDLQVW�OHDNLQJ�FXUUHQWO\�DYDLODEOH��ZKLFK�LV
DOVR� LQ� DFFRUGDQFH�ZLWK� WKH� SULYDWH� FRVW� HVWLPDWH� IRU� ODQGILOOV�� /LNH� WKH� SULYDWH� FRVWV� WKH
HVWLPDWHV�IRU�LQFLQHUDWLRQ��PDWHULDO�DQG�HQHUJ\�H[WHUQDOLWLHV�DUH�EDVHG�RQ�DYHUDJHV�IRU�H[LVWLQJ
SODQWV��)RU�WKH�HVWLPDWLRQ�RI�HQHUJ\�H[WHUQDOLWLHV�QRW�RQO\�WKH�GLUHFW�JHQHUDWLRQ�HPLVVLRQV�DUH
PHDVXUHG��EXW�DOVR�HPLVVLRQV�UHODWHG�WR�H[WUDFWLRQ�DQG�WUDQVSRUW�

6KDGRZ�SULFHV�XVHG�WR�FDOFXODWH�HQYLURQPHQWDO�FRVWV�DUH�EDVHG�RQ�ORFDO�DEDWHPHQW�FRVW
FDOFXODWLRQV�IRU�'XWFK�HQYLURQPHQWDO�SROLF\�JRDOV�IRU�������7KHVH�SROLF\�JRDOV�DUH�XVXDOO\

                                                
��� 6HH�DSSHQGL[�,,�IRU�PRUH�GHWDLOV�
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RSHUDWLRQDOL]HG� DV�PDUJLQDO� DEDWHPHQW� FRVW� HVWLPDWHV� IRU�SK\VLFDO� DVSLUDWLRQ� OHYHOV� RI� WKH
JRYHUQPHQW� IRU� HPLVVLRQV� WR� DLU� DQG� ZDWHU�� ODQG� XVH�� ZDVWH�� HWF�� �PHDVXUHG� LQ� HPLVVLRQ
YROXPHV���ZKLFK�FDQ�EH�DVVXPHG�WR�UHIOHFW�FXUUHQW�PLQLPXP�ZLOOLQJQHVV�WR�SD\�IRU�HPLVVLRQ
UHGXFWLRQ�LQ�WKH�1HWKHUODQGV��7KH\�DUH�DYDLODEOH�IRU�D�UDWKHU�ODUJH�VHW�RI�HQYLURQPHQWDO�LPSDFWV
DV�WKHVH�DVSLUDWLRQ�OHYHOV�LQFOXGH�PRVW�HQYLURQPHQWDO�SROLF\�LVVXHV��7KH�VWXG\�DOVR�LQFOXGHV�D
VFDUFLW\�HYDOXDWLRQ�RI�ODQG�XVH��+RZHYHU��WKLV�HYDOXDWLRQ�LV�EDVHG�RQ�WKH�FXUUHQW�SULFH�RI�IDUP
ODQG������SHU�P����ZKLFK�FOHDUO\�XQGHUHVWLPDWHV�FXUUHQW�VRFLDO�VFDUFLW\�YDOXHV�RI�ODQG��7KHUHIRUH
ZH�LQFOXGH�D�PRUH�DSSURSULDWH�HVWLPDWH�EDVHG�RQ�WKH�DYHUDJH�SULFH�RI�KRXVH�EXLOGLQJ�ODQG
�������SHU�P���
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1HW�(QYLURQPHQWDO�&RVW� ��� ��

7KH�RYHUDOO�HQYLURQPHQWDO�FRVW�RI�WKH�GLIIHUHQW�IXQFWLRQV�RI�WKH�ZDVWH�GLVSRVDO�RSWLRQV
DUH�VXPPDUL]HG�LQ�WDEOH����$OWKRXJK�ODQG�FRQVXPSWLRQ�E\�ODQGILOOLQJ�UHVXOWV�LQ�UDWKHU�KLJK
FRVWV� RI� WKLV� H[WHUQDOLW\� SHU� WRQ�ZDVWH�� WKH�PXFK� ODUJHU� HPLVVLRQV� WR� DLU� DQG� GLVSRVDO� RI
FKHPLFDO�ZDVWH�UHVXOW�LQ�KLJKHU�JURVV�HQYLURQPHQWDO�FRVWV�IRU�LQFLQHUDWLRQ�DV�LQ�ERWK�FDVHV
HPLVVLRQV�WR�ZDWHU�DUH�QHJOLJLEOH��ZKLFK�LQ�WKH�FDVH�RI�ODQGILOOLQJ�GHSHQGV�RQ�WKH�EHVW�DYDLODEOH
WHFKQLTXH�DVVXPHG���+RZHYHU��IURP�RXU�PRGHO�LW�LV�FOHDU�WKDW�QRW�RQO\�GLUHFW�H[WHUQDOLWLHV�DUH
LPSRUWDQW� IRU�GHFLGLQJ�RQ� WKH�RSWLPDO�ZDVWH�GLVSRVDO� RSWLRQ��EXW� DOVR� WKH� HQYLURQPHQWDO
RSSRUWXQLW\�FRVWV�UHODWHG�WR�WKH�HQHUJ\�DQG�PDWHULDOV�IXQFWLRQV��/RZ�HQHUJ\�UHFRYHU\�DQG�QR
PDWHULDO�UHF\FOLQJ�UHVXOW�IRU�ODQGILOOLQJ�LQ�RQO\�����H[WHUQDOLW\�VDYLQJV�SHU�WRQ�ZDVWH��ZKHUHDV
LQFLQHUDWLRQ�VDYHV������SHU�WRQ�LQ�WKH�HQHUJ\�SURGXFWLRQ�V\VWHP�DQG�DQ�DGGLWLRQDO�����SHU�WRQ
LQ� WKH�PDWHULDO� SURGXFWLRQ� V\VWHP��7KXV�QHW� HQYLURQPHQWDO� FRVWV� DUH� VRPHZKDW� ORZHU� IRU
LQFLQHUDWLRQ�FRPSDUHG�WR�ODQGILOOLQJ��ZKLFK�LV�LQ�DFFRUGDQFH�ZLWK�FXUUHQW�SROLF\�YLHZV�RQ�WKH
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UHODWLYH�HQYLURQPHQWDO�DWWUDFWLYHQHVV�RI�ERWK�V\VWHPV���

&RPELQLQJ�ERWK�SULYDWH� DQG� HQYLURQPHQWDO� FRVW�ZH� ILQG� � WKDW� VRFLDO� FRVW� IRU�ZDVWH
LQFLQHUDWLRQ�DUH�������SHU�WRQ�ZDVWH�FRPSDUHG�WR�RQO\������SHU�WRQ�ODQGILOOHG�ZDVWH��(YHQ
WKRXJK�WKH�HQYLURQPHQWDO�FRVW�RI�LQFLQHUDWLRQ�DUH�LQGHHG�ORZHU�FRPSDUHG�WR�ODQGILOOLQJ��WKHLU
SULYDWH� FRVW� GLIIHUHQFH� PRUH� WKDQ� FRPSHQVDWHV� WKLV� UHODWLYHO\� VPDOO� HQYLURQPHQWDO� FRVW
GLIIHUHQFH�� :KHWKHU� WKLV� UHVXOW� VKRZV� LUUDWLRQDO� EHKDYLRU� IURP� WKH� SDUW� RI� WKH� 'XWFK
JRYHUQPHQW�LV�WKH�VXEMHFW�RI�WKH�QH[W�VHFWLRQ�

���$5(�&855(17�:$67(�',6326$/�35()(5(1&(6�,55$7,21$/"
7KH� SRLQW� HVWLPDWH� IRU� WKH� 1HWKHUODQGV� VXJJHVW� WKDW� LW� LV� QRW� UDWLRQDO� WR� H[SDQG� ZDVWH
LQFLQHUDWLRQ� DV� LV� FXUUHQWO\� WKH� SROLF\� RI� WKH� 'XWFK� JRYHUQPHQW�� 0RUHRYHU�� EHFDXVH
HQYLURQPHQWDO�FRVW�RI�ODQG�XVH�DUH�RI�PDMRU�LPSRUWDQFH�LQ�WKH�FDVH�RI�WKLV�GHQVHO\�SRSXODWHG
FRXQWU\��RQH�ZRXOG�H[SHFW� ODQGILOOLQJ� WR�EH� HYHQ�PRUH� DWWUDFWLYH� LQ�RWKHU�� OHVV�SRSXODWHG
FRXQWULHV��VXFK�DV�'HQPDUN�RU�)UDQFH��VHH�VHFWLRQ�,,���,Q�WKLV�VHFWLRQ�ZH�H[DPLQH�ZKHWKHU�WKLV
FRQFOXVLRQ�UHPDLQV�YDOLG�LQ�WKH�IROORZLQJ�FDVHV��L��FKDQJHV�LQ�HQYLURQPHQWDO�SUHIHUHQFHV��LL�
UHF\FOLQJ�SUHFRPPLWPHQWV��LLL��WKH�HIIHFWV�RI�GLIIHUHQFHV�LQ�HQYLURQPHQWDO�SROLFLHV�

����&KDQJHV�LQ�HQYLURQPHQWDO�SUHIHUHQFHV
$QRWKHU�LPSRUWDQW�LVVXH�ZLWK�UHVSHFW�WR�WKH�UHODWLYH�DWWUDFWLYHQHVV�RI�ZDVWH�LQFLQHUDWLRQ�YHUVXV
ODQGILOOLQJ�DUH�WKH�HQYLURQPHQWDO�ZHLJKWV�XVHG�LQ�RXU�SRLQW�HVWLPDWH�IRU�WKH�1HWKHUODQGV��:H
XVHG�VKDGRZ�SULFHV�IRU�H[WHUQDOLWLHV�W\SLFDOO\�EDVHG�RQ�ORFDO��'XWFK��HQYLURQPHQWDO�SROLF\�JRDOV
DQG� WKH\� ZHUH� PDLQO\� UHVSRQVLEOH� IRU� WKH� UHODWLYHO\� VPDOO� HQYLURQPHQWDO� FRVW� GLIIHUHQFH
FRPSDUHG� WR� WKH� SULYDWH� FRWV� GLIIHUHQFH� RI� ODQGILOOLQJ� YLV�j�YLV� LQFLQHUDWLRQ��:KDW� ZRXOG
KDSSHQ� WR� RXU� UHVXOW� WKDW� ODQGILOOLQJ� LV� SUHIHUDEOH� DW� WKH�PDUJLQ� LI� WKH� VKDGRZ� SULFHV� IRU
HQYLURQPHQWDO�H[WHUQDOLWLHV�FKDQJH"

2QH�PHWKRG�WR�H[SORUH�WKH�VHQVLWLYLW\�RI�RXU�UHVXOWV�LV�WR�FRQVLGHU�WKH�FDVH�ZKHUH�WKH
HQYLURQPHQWDO�FRVW�GLIIHUHQFH�ZRXOG�PDNH�LQFLQHUDWLRQ�UHODWLYHO\�PRUH�DWWUDFWLYH�FRPSDUHG
WR�ODQGILOOLQJ��7KDW�HQYLURQPHQWDO�FRVW�PLJKW�PDNH�VXFK�D�GLIIHUHQFH�FDQ�EH�H[SODLQHG�E\�WKH

                                                
�� 0LUDQGD�DQG�+DOH��������ILQG�WKDW�WKH�H[WHUQDO�FRVWV�IRU� ODQGILOOLQJ�IRU�D� UHJXODU�86

ODQGILOO�VLWH�DUH������SHU�WRQ�ZDVWH��ZKHUHDV�LQFLQHUDWLRQ�ZRXOG�EH�UHVSRQVLEOH�IRU�����WR
�����HQYLURQPHQWDO�FRVW�SHU�WRQ�GHSHQGLQJ�RQ�WKH�WHFKQRORJ\�DSSOLHG��+RZHYHU��WKHVH
HVWLPDWHV�GR�QRW�LQFOXGH�VSDFH�LQWHQVLW\�DQG�HIIHFWV�RI�FKHPLFDO�ZDVWH��)XUWKHUPRUH��WKHLU
HVWLPDWHV�IRU�ODQGILOOLQJ�DUH�GRPLQDWHG�E\�PHWKDQH�HPLVVLRQV��ZKLFK�ZHUH�DVVXPHG�WR�EH
YHU\� ORZ� LQ� WKH�'XWFK�FDVH�EHFDXVH� ODQGILOO� JDV�ZDV�DVVXPHG� WR�EH�XVHG�DV� IXHO� IRU
HOHFWULFLW\�SURGXFWLRQ��ZKLFK�LV�QRW�FRPPRQ�SUDFWLFH�QRZ��
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IDFW�WKDW�WKHVH�FRVW�EHFRPH�PRUH�LPSRUWDQW�DV�D�SHUFHQWDJH�RI�WRWDO�VRFLDO�FRVWV�HYHQ�WKRXJK
WKH�UHODWLYH�QHW�HQYLURQPHQWDO�FRVW�^ 
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* `�DUH�FRQVWDQW

LI�DOO�SULFHV�DUH�PXOWLSOLHG�ZLWK�D�IL[HG�IDFWRU��8VLQJ�WKH�ILJXUHV�IRU�WKH�'XWFK�FDVH��LQFLQHUDWLRQ
ZLOO�RQO\�EHFRPH�HTXDOO\�DWWUDFWLYH�DV�ODQGILOOLQJ�DW�WKH�PDUJLQ�LI�WKH�VKDGRZ�SULFHV�IRU�WKH
H[WHUQDOLWLHV�DUH������WLPHV�KLJKHU�WKDQ�FXUUHQWO\�DVVXPHG�

$QRWKHU�PHWKRG�LV�WR�ORRN�DW�WKH�UHODWLYH�VWUHQJWK�RI�WKH�VKDGRZ�SULFHV�XVHG�IRU�WKH
GLIIHUHQW�H[WHUQDOLWLHV�REVHUYHG�IRU�HDFK�ILQDO�GLVSRVDO�PHWKRG���$JDLQ�XVLQJ�WKH�ILJXUHV�IRU�WKH
'XWFK�FDVH��LQFLQHUDWLRQ�ZLOO�RQO\�EHFRPH�HTXDOO\�DWWUDFWLYH�DV�ODQGILOOLQJ�DW�WKH�PDUJLQ�LI�WKH
VKDGRZ� SULFHV� IRU� FOLPDWH� FKDQJH� HPLVVLRQV� �&2

�

� DQG� &+
�

�� DUH� ����� WLPHV� KLJKHU� WKDQ
FXUUHQWO\�DVVXPHG��)RU�DFLG�UDLQ�HPLVVLRQV��62

��

�DQG�12
;

��WKLV�ILJXUH�LV������DQG�IRU�ODQG�XVH
������$V�WDEOH���PDNHV�FOHDU��VKDGRZ�SULFHV�DUH�YHU\�KLJK�LQ�WKHVH�FDVHV�FRPSDUHG�WR�RXU�LQLWLDO
SULFHV�DQG�WR�SULFHV�XVHG�LQ�RWKHU�VWXGLHV��%RWK�IRU�HPLVVLRQV�WR�ZDWHU�DQG�WKH�GLVSRVDO�RI
FKHPLFDO�ZDVWH�QR�WXUQLQJ�SRLQW�LV�SUHVHQW�DV�KLJKHU�VKDGRZ�SULFHV�LQFUHDVH�WKH�GLIIHUHQFH�LQ
VRFLDO�FRVWV�EHWZHHQ�ODQGILOOLQJ�DQG�LQFLQHUDWLRQ�
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:H�FDQ�FRQFOXGH�WKDW�RXU�UHVXOW�WKDW�WKH�FXUUHQW�ZDVWH�GLVSRVDO�KLHUDUFK\�LV�QRW�RSWLPDO
IURP�D�VRFLDO�SRLQW�RI�YLHZ�LV�UDWKHU�UREXVW��2EYLRXVO\��LW�LV�UDWKHU�XQOLNHO\�WKDW�VKDGRZ�SULFHV
WKDW�ZRXOG�UHYHUVH�WKLV�UHVXOW�IDOO�ZLWKLQ�WKH�XQFHUWDLQW\�UDQJH�RI�WKH�FXUUHQW�HVWLPDWHV�

����5HF\FOLQJ�SUHFRPPLWPHQWV
$V�DUJXHG�DW�WKH�HQG�RI�VHFWLRQ�,,,��WKH�DVVXPSWLRQ�WKDW�UHF\FOLQJ�ZRXOG�LPSURYH�WKH�UHODWLYH
DWWUDFWLYHQHVV�RI�ODQGILOOLQJ�VKRXOG�EH�VXEMHFW�WR�D�PXFK�ULFKHU�DVVHVVPHQW�DV�LV�QRZ�FRPPRQ�
,QGHHG��FDOFXODWLRQV�IRU�WKH�'XWFK�FDVH�FRQILUP�WKLV�FRQFOXVLRQ�

$VVXPH��ILUVW�RI�DOO��D�����D�UHF\FOLQJ�SURJUDP�IRU�V\QWKHWLFV��*LYHQ�WKH�DYHUDJH�HQHUJ\
FRQWHQW�RI�V\QWKHWLFV�DQG�WKH�SHUFHQWDJH�RI�V\QWKHWLFV�LQ�FXUUHQW�ZDVWH�FRPSRVLWLRQ��HQHUJ\
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SURGXFWLYLW\�RI�WKH�DYHUDJH�'XWFK�ZDVWH�LQFLQHUDWLRQ�SODQW�� 
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ULVH�����SHU�WRQ�ZDVWH��(QHUJ\�SURGXFWLRQ�RQ�WKH�ODQGILOO�VLWH�GRHV�QRW�GHSHQG�RQ�WKH�HQHUJ\
FRQWHQW� RI� ZDVWH�� EXW� RQ� WKH� OHYHO� RI� RUJDQLF� FDUERQ� �&(�� ������� $V� V\QWKHWLFV� GR� QRW
FRQWULEXWH� WR� WKLV� FDUERQ� LQWHQVLW\�� WKH� HIIHFWV� RI� WKH� UHF\FOLQJ� SURJUDP� RQ� WKH� HQHUJ\
SURGXFWLYLW\�RI�ODQGILOOLQJ�� 
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( ��DUH�HTXDO�WR�]HUR��$V�WKH�HQYLURQPHQWDO�FRVWV�RI�ODQGILOOLQJ

DUH�GRPLQDWHG�E\�ODQG�XVH�DQG�HPLVVLRQV�WR�DLU��WKH�HIIHFWV�RI�WKH�UHF\FOLQJ�RI�V\QWKHWLFV�RQ
WKHVH�FRVWV�ZLOO�EH�YHU\�VPDOO�DQG�LV�KHUH�VLPSO\�DVVXPHG�WR�EH�]HUR�DV�ZHOO��7KHUHIRUH��ZH
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, ��LV�QHDUO\�����SHU�WRQ�LQFLQHUDWHG�ZDVWH�

7KXV��UHF\FOLQJ�RI�V\QWKHWLFV�PDNHV�ODQGILOOLQJ�LQGHHG�PRUH�DWWUDFWLYH�
&RQVLGHU� QRZ� DQRWKHU� W\SH� RI� UHF\FOLQJ� SURJUDP�� D� ����� UHF\FOLQJ� RI� SDSHU� DQG

FDUGERDUG��$V�WKH�HQHUJ\�FRQWHQW�RI�SDSHU�DQG�FDUGERDUG�LV�MXVW�RQ�WKH�DYHUDJH��WKH�HIIHFW�RQ
WKH�HQHUJ\�SURGXFWLYLW\�RI�LQFLQHUDWLRQ�LV�RQO\�D����LQFUHDVH��)RU�WKH�HQHUJ\�SURGXFWLYLW\�RI
WKH�ODQGILOO�WKH�VWRU\�LV�QRZ�FRPSOHWHO\�GLIIHUHQW��$V�WKH�RUJDQLF�FDUERQ�LQWHQVLW\�RI�SDSHU�DQG
FDUGERDUG�LV�YHU\�KLJK��WKLV�UHF\FOLQJ�SURJUDP�UHVXOWV�LQ�D�GHFUHDVH�RI�WKH�SURGXFWLRQ�RI�ODQGILOO
JDV�SHU�WRQ�RI�ZDVWH��$V�OHVV�ODQGILOO�JDV�FDQ�EH�XVHG�IRU�WKH�SURGXFWLRQ�RI�HQHUJ\�WKH�HQHUJ\
SURGXFWLYLW\�ZLOO�GHFOLQH�ZLWK������$V�WKH�FKDQJHV�LQ�HQHUJ\�SURGXFWLYLW\�FRUUHVSRQG�WR�DQ
HIIHFW�RQ� WKH�RSSRUWXQLW\� FRVW�RI� ����SHU� WRQ�ZDVWH� IRU� LQFLQHUDWLRQ� DQG� �� �� SHU� WRQ� IRU
ODQGILOOLQJ��HTXDWLRQ�����OHDUQV�WKDW�UHF\FOLQJ�RI�SDSHU�DQG�FDUGERDUG�PDNHV�LQFLQHUDWLRQ�PRUH
DWWUDFWLYH�LI� � 
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QHJDWLYH�DQG�LQ�WKH�RUGHU�RI�����SHU�WRQ�ZDVWH��GXH�WR�WKH�GHFUHDVH�LQ�ODQGILOO�JDV�DQG�WKXV
ORZHU�HPLVVLRQV�WR�DLU��,Q�FRQWUDVW�WR�V\QWKHWLFV��SDSHU�DQG�FDUGERDUG�UHF\FOLQJ�SURJUDPV�PDNH
LQFLQHUDWLRQ�PRUH�DWWUDFWLYH��EXW�RQO\�LI�� � 
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+RZHYHU��ERWK�UHF\FOLQJ�SURJUDPV�KDYH�QR�LQIOXHQFH�RQ�WKH�SUHIHUUHG�ZDVWH�GLVSRVDO
RSWLRQ�IURP�D�VRFLDO�SRLQW�RI�YLHZ��&RPSDUHG�WR�WKH�VRFLDO�FRVW�GLIIHUHQFH�RI������SHU�WRQ�RI
ZDVWH��HIIHFWV�RI�WKHVH�UHF\FOLQJ�SURJUDPV�DUH�UDWKHU�VPDOO�

����7KH�HIIHFWV�RI�GLIIHUHQW�HQYLURQPHQWDO�SROLFLHV
,QWXLWLYHO\�LW�LV�FOHDU�WKDW��LQ�SUDFWLFH��D�UHODWLRQ�H[LVWV�EHWZHHQ�H[WHUQDO�DQG�SULYDWH�FRVWV�IRU
GLIIHUHQW�GLVSRVDO�WHFKQLTXHV��,Q�WHUPV�RI�RXU�PRGHO�ORZHU�HQYLURQPHQWDO�OLPLWV�IRU�D�GLVSRVDO
RSWLRQ�PDNHV�WKH�RWKHU�RSWLRQ�PRUH�DWWUDFWLYH�DV�ORQJ�DV� � 
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DQG� � 


3
/ ��� � 


3
/ �!���IRU� ODQGILOOLQJ��$�SULRUL� LW� LV�QRW�FOHDU�ZKDW�WKH�H[DFW�UHODWLRQ�LV

EHWZHHQ�KLJKHU�HQYLURQPHQWDO�DQG�ORZHU�SULYDWH�FRVWV��,Q�IDFW��D�FDVH�E\�FDVH�DSSURDFK�LV
QHHGHG� WR� HYDOXDWH� WKH� HIIHFWV�RI�GLIIHUHQW� WHFKQRORJLHV��%DVHG�RQ� D� UHJXODU�86$� ODQGILOO
�0LUDQGD�DQG�+DOH��������WKH�HVWLPDWHG�SRVVLEOH�GHFUHDVH�LQ�HQYLURQPHQWDO�FRVWV�LV�QRW�OHVV
WKDQ������LI�HQYLURQPHQWDO�OLPLWV�ZRXOG�EH�DW�WKH�'XWFK�OHYHO��$V�SULYDWH�FRVWV�DUH������DW�WKH
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PLQLPXP� LQ� WKH� 86$�� ORZHU� HQYLURQPHQWDO� OLPLWV� IRU� ODQGILOOLQJ� ZRXOG� SUREDEO\� PDNH
LQFLQHUDWLRQ�PRUH�DWWUDFWLYH�IURP�D�VRFLDO�SHUVSHFWLYH�

$V� LV� VKRZQ� E\� RXU� PRGHO�� QRW� RQO\� QHZ� HQYLURQPHQWDO� OLPLWV� IRU� ODQGILOOLQJ� RU
LQFLQHUDWLRQ�EXW�DOVR�QHZ�OLPLWV�IRU�HQHUJ\�DQG�PDWHULDO�SURGXFWLRQ�LQIOXHQFHV�WKH�RSWLPDO
ZDVWH� GLVSRVDO� VWUDWHJ\�� /HVV� WLJKW� UHJXODWLRQ� RI� HPLVVLRQV� LQ� WKH� HQHUJ\� DQG� PDWHULDO
SURGXFWLRQ�SODQWV�PDNHV�ODQGILOOLQJ�PRUH�DWWUDFWLYH�DV�ORQJ�DV�WKH�HQYLURQPHQWDO�FRVWV�LQFUHDVH
LV�OHVV�WKDQ�WKH�SULYDWH�FRVWV�GHFUHDVH��� � 
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HQHUJ\�SURGXFWLYLW\�RI�LQFLQHUDWLRQ�LV�KLJKHU�WKDQ�IRU�ODQGILOOLQJ�� 
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/HVV�WLJKW�HPLVVLRQ�OLPLWV�LQ�VHYHUDO�GHYHORSHG�FRXQWULHV�PLJKW�EH�UHVSRQVLEOH�IRU�WKH
JHQHUDO� EHOLHYH� WKDW� ODQGILOOLQJ� LV� D� ZRUVH� RSWLRQ� FRPSDUHG� WR� LQFLQHUDWLRQ�� 7KLV� FDQ� EH
LOOXVWUDWHG�IRU�WKH�XVH�RI�ODQGILOO�JDV��,Q�PRVW�FRXQWULHV�HQHUJ\�SURGXFWLRQ�IURP�ODQGILOO�JDV�LV
QRW�FRPPRQ�� ,Q� WKH�86$�RQO\����RI� ODQGILOO� VLWHV�SURGXFH�HOHFWULFLW\�� ,I�QR�HOHFWULFLW\� LV
JHQHUDWHG�� 


/
(  ����PHWKDQH�HPLVVLRQV�DUH�PRUH�WKDQ���WLPHV�DV�KLJK��)XUWKHUPRUH��PRUH

HOHFWULFLW\� KDV� WR� EH� JHQHUDWHG� LQ� WKH� HQHUJ\� SURGXFWLRQ� SODQWV�� 7KHUHIRUH�� QR� HOHFWULFLW\
JHQHUDWLRQ�ZRXOG�UHVXOW�LQ������KLJKHU�JURVV�HQYLURQPHQWDO�FRVWV�� 


0
/ ��DQG������KLJKHU�QHW

HQYLURQPHQWDO�FRVWV�� 


0
/ � 


0
( 


0
( ���2I�FRXUVH�SULYDWH�ODQGILOOLQJ�FRVWV�� 


3
/ ��ZRXOG�EH�OHVV

WKDQ�LQ�WKH�RULJLQDO�FDVH��EXW�SUREDEO\�WKLV�UHGXFWLRQ�LV�QRW�PRUH�WKDQ�����SHU�WRQ�ZDVWH����7KH
QHW� VRFLDO� ORVV� LI� QR� HOHFWULFLW\� LV� SURGXFHG�ZLWK� ODQGILOO� JDV� LV� WKXV� DW� OHDVW� �� ��� SHU� WRQ�
7KHUHIRUH�� HOHFWULFLW\� SURGXFWLRQ� LV� ODUJHO\� UHVSRQVLEOH� IRU� WKH� UHODWLYH� DWWUDFWLYHQHVV� RI
ODQGILOOLQJ�

)RU� LQFLQHUDWLRQ�SODQWV� WKH�QHW� VRFLDO� ORVV� LI�QR� HQHUJ\� LV� SURGXFHG� LV�PXFK� VPDOOHU
FRPSDUHG�WR�GXPSLQJ�VLWHV�DV�HQHUJ\�JHQHUDWLRQ�GRHV�QRW�UHVXOW�LQ�OHVV�PHWKDQH�HPLVVLRQ�




0
, � ����)RU�LQFLQHUDWLRQ�SODQWV�QR�HQHUJ\�JHQHUDWLRQ�RQO\�UHVXOWV�LQ�D�ORVV�RI�SURGXFHG�KHDW

ZKLFK�KDV�QR�GLUHFW�HQYLURQPHQWDO�HIIHFW��+RZHYHU��JLYHQ�WKH�KLJK�HQYLURQPHQWDO�RSSRUWXQLW\
FRVWV�� 


0
( ��������SHU�WRQ�RI�ZDVWH��HQHUJ\�JHQHUDWLRQ�ZLOO�UHVXOW�LQ�D�FOHDU�DQG�VLJQLILFDQW�VRFLDO

JDLQ�DQG�ZLOO�WKXV�PDNH�LQFLQHUDWLRQ�PRUH�DWWUDFWLYH�

���&21&/86,216
,Q�PRVW�GHYHORSHG�FRXQWULHV�FXUUHQW�ZDVWH�SROLF\�DLPV�WR�H[SDQG�LQFLQHUDWLRQ��HVSHFLDOO\�:7(�
SODQWV��)LUVW�RI�DOO��LQFLQHUDWLRQ�ZRXOG�EH�SUHIHUDEOH�WR�ODQGILOOLQJ�EHFDXVH�RI�WKH�FRQVLGHUDEOH

                                                
�� %HFDXVH�HQHUJ\�SURGXFWLRQ�ZLWK�ODQGILOO�JDV�LV�QRW�FRPSXOVRU\�LQ�WKH�1HWKHUODQGV�RZQHUV

ZLOO�RQO\�LQYHVW�LQ�HQHUJ\�SURGXFWLRQ�LI�UHYHQXHV�DUH�QRW�OHVV�WKDQ�SULYDWH�FRVWV��([WUD
SULYDWH�FRVWV�ZLOO�EH�ORZHU�WKDQ�WKH�RSSRUWXQLW\�FRVWV�EHFDXVH�QR�VXEVLGLHV�DUH�JLYHQ��,Q

PRGHO�WHUPV�� � 


3
/ � ≤ � 


/
( 


/
( �
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DPRXQW�RI�ODQG�FRQVXPSWLRQ�IRU�ODQGILOOLQJ�ZKHUHDV�OHDNDJH�HIIHFWV�DGG�WR�HQYLURQPHQWDO�FRVWV
DV�ZHOO��6HFRQG��LW�LV�JHQHUDOO\�WKRXJKW�WKDW�HQHUJ\�UHFRYHU\�IURP�LQFLQHUDWLRQ�SODQWV�LPSURYHV
LWV�UHODWLYH�DWWUDFWLYHQHVV�DV�IHZHU�HQHUJ\�UHVRXUFHV�ZRXOG�EH�QHFHVVDU\�WR�PHHW�D�JLYHQ�DPRXQW
RI�HQHUJ\�GHPDQG��)URP�D�VRFLDO�FRVW�PLQLPL]LQJ�SHUVSHFWLYH�SURSHU��KRZHYHU��ZH�KDYH�EHHQ
DEOH�WR�VKRZ�WKDW�WKHVH�DUJXPHQWV���DOWKRXJK�YDOLG�LQ�VRPH�FLUFXPVWDQFHV���GR�QRW�KROG�LQ
JHQHUDO�

,QGHHG��LI�ZDVWH�LQFLQHUDWLRQ�LV�H[SDQGHG�DQ\ZD\��:7(�ZLOO�SUREDEO\�DOZD\V�EH�D�3DUHWR
LPSURYLQJ�SROLF\�DV�HQHUJ\�UHFRYHU\�LV�D�MRLQW�SURGXFW�ZLWK�RQO\�D�VPDOO�DGGLWLRQDO�LQYHVWPHQW
LQ�WHFKQRORJ\��:KHQ��LQ�FRQWUDVW��WKH�JRYHUQPHQW�LV�LQWHUHVWHG�LQ�PLQLPL]LQJ�QRW�RQO\�WKH
GLUHFW�HQYLURQPHQWDO�FRVW�RI�ZDVWH�UHGXFWLRQ��EXW�DOVR�WKH�RSSRUWXQLW\�FRVW�RI�ERWK�HQHUJ\�DQG
PDWHULDO�UHFRYHU\�LQFOXGLQJ�WKH�DOWHUQDWLYH�RI�ODQGILOOLQJ��ODQGILOOLQJ�ZLWK�HQHUJ\�UHFRYHU\�VHHPV
WR�EH�D�YHU\�VHULRXV�DOWHUQDWLYH��)RU�WKH�1HWKHUODQGV�WKLV�WXUQV�RXW�WR�EH�WKH�RSWLPDO�SROLF\�DW
WKH�PDUJLQ��:KHWKHU�WKHVH�HPSLULFDO�UHVXOWV�JHQHUDOL]H�LV�QRW�HDV\�WR�VD\�DV�WKH�FDOFXODWLRQV�IRU
WKH�'XWFK�FDVH�VWDUW�IURP�FXUUHQWO\�EHVW�DYDLODEOH�WHFKQLTXHV�IRU�ERWK�RSWLRQV��,Q�SUDFWLFH
ODQGILOOV�GR�QRW�DOZD\V�UHFRYHU�HQHUJ\�ZKLOH�OHDNLQJ�FDQ�EH�D�VHULRXV�SUREOHP��HVSHFLDOO\�IRU
ROGHU�ODQGILOO�VLWHV��1HYHUWKHOHVV��RXU�PRGHO�LV�KHOSIXO�IRU�HYDOXDWLQJ�DQ\�ILQDO�ZDVWH�GLVSRVDO
WHFKQLTXH�DQG�KDV�DV�D�PDLQ�DGYDQWDJH�RYHU�SUHYLRXV�DSSURDFKHV�WKDW�DOVR�WKH�LQGLUHFW�HIIHFWV
DUH�LQFOXGHG�LQ�VXFK�HYDOXDWLRQV�
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$33(1',;�,
:H�KDYH�WKH�IROORZLQJ�PLQLPDQG�H[SUHVVLRQ�

�,���

7KH�.XKQ�7XFNHU�FRQGLWLRQV�DUH�

SOXV�WKH�QRQQHJDWLYLW\�DQG�FRPSOHPHQWDU\�VODFNQHVV�FRQGLWLRQV���

,I�:/�!���DQG�:,�!���WKH�QRQQHJDWLYLW\�FRQVWUDLQWV�DUH�QRW�ELQGLQJ��,W�IROORZV�WKDW�WKH
SDUWLDO�GHULYDWLYHV��,���WR�,����PXVW�EH�VWULFWO\�HTXDO�WR�]HUR��7KH�VROXWLRQ�QRZ�EHFRPHV�

                                                
�� 6HH�IRU�DQ�RXWVWDQGLQJ�H[SODQDWLRQ�RI�QRQ�OLQHDU�SURJUDPPLQJ�&KLDQJ��������
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�JLYHV�H[DFWO\�HTXDWLRQ�����LQ�WKH�SDSHU�

$V�WKH�REMHFWLYH�IXQFWLRQ��,����LV�GLIIHUHQWLDEOH�DQG�FRQYH[��WKH�FRQVWUDLQW�IXQFWLRQV�DUH
OLQHDU��WKLV�FRQGLWLRQ�LV�QHFHVVDU\�DQG�VXIILFLHQW�IRU�D�PLQLPXP�
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$33(1',;�,,
,Q�WKLV�DSSHQGL[�ZH�VKRZ�KRZ�ZH�DUULYHG�DW�RXU�H[WHUQDO�FRVW�HVWLPDWHV��$V�QRW�RWKHUZLVH
LQGLFDWHG�ILJXUHV�DUH�IURP�&(���������&(��������SURGXFHV�PRQH\�YDOXHV�IRU�WKH�HQYLURQPHQWDO
H[WHUQDOLWLHV�LQ�WKH�IROORZLQJ�ZD\�

)LUVW��H[WHUQDOLW\�VRXUFHV�DUH�GHILQHG��HPLVVLRQV�WR�DLU��ZDWHU��SURGXFWLRQ�RI�FKHPLFDO
ZDVWH�� ODQG� XVH� DQG� UHF\FOLQJ� RI� HQHUJ\� DQG� PDWHULDOV�� $OO� WKHVH� H[WHUQDOLWLHV� DUH� MRLQWO\
SURGXFHG�RQ�WKH�ODQGILOO�DQG�LQFLQHUDWLRQ�SODQW��UHIHU�WR�ILJXUH�,,����

6HFRQG�� VXEVWDQFHV� DUH� GHILQHG� ZLWKLQ� HDFK� H[WHUQDOLW\� VRXUFH�� 7KH� SK\VLFDO
HQYLURQPHQWDO�LPSDFWV�LQFOXGH�HPLVVLRQV�WR�DLU�IRU����GLIIHUHQW�VXEVWDQFHV��VXFK�DV�FOLPDWH
FKDQJH�HPLVVLRQV�FDUERQ�GLR[LGH��&2���DQG�PHWKDQH��&+���DQG�DFLG�UDLQ�HPLVVLRQV�OLNH�VXOIXU
GLR[LGH��62���DQG�QLWURJHQ�R[LGHV��12[���)XUWKHUPRUH�����ZDWHU�SROOXWLQJ�VXEVWDQFHV�DUH
LQFOXGHG��DV�ZHOO�DV�WKH�DPRXQW�RI�FKHPLFDO�ZDVWH�SURGXFHG��OLNH�IO\�DVK���DQG�WKH�FRQVXPSWLRQ
RI�ODQG�

7KLUG�� HPLVVLRQV� DUH� WDNHQ� IURP� WKH� QDWLRQDO� (QYLURQPHQWDO� (IIHFWV� 5HSRUWLQJV�
SURGXFHG� E\� WKH� 'XWFK� &HQWUDO�:DVWH� $JHQF\�� )RU� LQFLQHUDWLRQ� SODQWV�� ODQGILOOV�� HQHUJ\
SURGXFWLRQ�SODQWV�DQG�PDWHULDO�SURGXFLQJ�SODQWV� DYHUDJH�HPLVVLRQV� IRU�H[LVWLQJ�SODQWV� DUH
PHDVXUHG��3K\VLFDO�GDWD�IRU�WKH�PRVW�LPSRUWDQW�H[WHUQDOLWLHV��LQ�WHUPV�RI�HQYLURQPHQWDO�FRVWV�
DUH�JLYHQ�LQ�WDEOHV�,,���WR�,,����

)RXUWK�� VKDGRZ� SULFHV� IRU� WKH� GLIIHUHQW� H[WHUQDOLWLHV� DUH� GHULYHG�� EDVHG� RQ� ORFDO
DEDWHPHQW�FRVW�FDOFXODWLRQV�IRU�'XWFK�HQYLURQPHQWDO�SROLF\�JRDOV�IRU�������7KHVH�SROLF\�JRDOV
DUH�XVXDOO\�RSHUDWLRQDOL]HG�DV�PDUJLQDO�DEDWHPHQW�FRVW�HVWLPDWHV�IRU�SK\VLFDO�DVSLUDWLRQ�OHYHOV
RI�WKH�JRYHUQPHQW�IRU�HPLVVLRQV�WR�DLU�DQG�ZDWHU��ODQG�XVH��ZDVWH��HWF���PHDVXUHG�LQ�HPLVVLRQ
YROXPHV���ZKLFK�FDQ�EH�DVVXPHG�WR�UHIOHFW�FXUUHQW�PLQLPXP�ZLOOLQJQHVV�WR�SD\�IRU�HPLVVLRQ
UHGXFWLRQ�LQ�WKH�1HWKHUODQGV��7KH\�DUH�DYDLODEOH�IRU�D�UDWKHU�ODUJH�VHW�RI�HQYLURQPHQWDO�LPSDFWV
DV�WKHVH�DVSLUDWLRQ�OHYHOV�LQFOXGH�PRVW�HQYLURQPHQWDO�SROLF\�LVVXHV��7KH�VWXG\�DOVR�LQFOXGHV�D
VFDUFLW\�HYDOXDWLRQ�RI�ODQG�XVH��+RZHYHU��WKLV�HYDOXDWLRQ�LV�EDVHG�RQ�WKH�FXUUHQW�SULFH�RI�IDUP
ODQG������SHU�P����ZKLFK�FOHDUO\�XQGHUHVWLPDWHV�FXUUHQW�VRFLDO�VFDUFLW\�YDOXHV�RI�ODQG��7KHUHIRUH
ZH�LQFOXGH�D�PRUH�DSSURSULDWH�HVWLPDWH�EDVHG�RQ�WKH�DYHUDJH�SULFH�RI�KRXVH�EXLOGLQJ�ODQG
�������SHU�P����6KDGRZ�SULFHV�DUH�JLYHQ�LQ�WDEOH�,,����IRU�WKH�PRVW�LPSRUWDQW��LQ�WHUPV�RI
HQYLURQPHQWDO�FRVWV��H[WHUQDOLWLHV�

/DVW��SK\VLFDO�HPLVVLRQV�DUH�PXOWLSOLHG�E\�WKH�VKDGRZSULFHV�WR�DUULYH�DW�HQYLURQPHQWDO
FRVWV��VHH�WDEOHV�,,���WR�,,�����
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7$%/(�,,���/$1'),//�*$6�352'8&7,21
/DQGILOO�JDV 7RWDO�SURGXFWLRQ� ��� P��SHU�WRQ�SHU�\HDU

��([SORLWDWLRQ� �� P��SHU�WRQ�SHU�\HDU
��)ODULQJ �� P��SHU�WRQ�SHU�\HDU
��(PLVVLRQV �� P��SHU�WRQ�SHU�\HDU

� 7RWDO�SURGXFWLRQ�LV�HVWLPDWHG�ZLWK�WKH�IROORZLQJ�IRUPXODH��*DV� ������
� �
�&2�
�N��
�H�N�
W
:LWK� � �������&2� ������N�� �������

� $VVXPHG�ILUVW���\HDUV�����DQG����\HDUV�����H[SORLWDWLRQ�DQG�IURP�WKH���WK�\HDU������IODULQJ�

7$%/(�,,���(1(5*<�352'8&7,21�)520�/$1'),//�*$6
� ([SORLWHG�ODQGILOO�JDV �� P��WRQ VHH�WDEOH�,,��
� 0HWKDQH �� PRO�P� JLYHQ
� +HDWLQJ�YDOXH�&+

�
��� 0-�PRO JLYHQ

� +HDWLQJ�YDOXH�ODQGILOO�JDV ���� 0-�P� URZ���WLPHV��

� &+
�
�SHUFHQWDJH�JDV �� � JLYHQ

� &2
�
�SHUFHQWDJH�JDV �� � JLYHQ

� (OHFWULFDO�FRQYHUVLRQ�\LHOG �� � JLYHQ
� +HDWLQJ�YDOXH ���� 0-�WRQ URZ���WLPHV��
� *HQHUDWLRQ�QHW�HOHFWULFLW\ ��� 0-�WRQ URZ���WLPHV��
�� 'HOLYHUHG ��� 0-�WRQ ����RI��
�� 'HOLYHUHG ��� N:K�WRQ ��N:K� ������0-

7$%/(�,,���/$1'),//,1*�/$1'�86(��3+<6,&$/�9$/8(6��35,&(6�$1'�&2676
4XDQWLW\ 3ULFH����SHU�P�� &RVWV����SHU�WRQ�ZDVWH�

*URVV�VXUIDFH��P�� ������
/DQGILOO�FDSDFLW\��P�� ��������
'HQVLW\��WRQ�P�� �
6XUIDFH�SHU�WRQ��P��WRQ� ���� ������ �����



��

7$%/(�,,���/$1'),//,1*��(;7(51$/,7<�3+<6,&$/�9$/8(6��35,&(6�$1'�&2676
(PLVVLRQV�WR�DLU��ZDWHU�DQG�SURGXFWLRQ�RI

FKHPLFDO�ZDVWH�LQ�NJ�SHU�WRQ�ZDVWH
3ULFH�LQ�
��SHU�NJ

&RVW�

'LUHFW )ODULQJ *DVPRWRU 7RWDO 7RWDO 7RWDO
$LU
��&2

�
���� ���� ���� ���� ���� ����

��&+
�

����� ���� ���� ����� ���� ����
��62

�
���� ���� ���� ���� ���� ����

��12
[

���� ���� ���� ���� ���� ����

:DWHU
��$V ���(��� ���(��� ���� ����
��&G ����(��� ����(��� ���� ����
��&U �(��� �(��� ���� ����
��&X ���(��� ���(��� ���� ����
��1L �(��� �(��� ���� ����
��3E ���(��� ���(��� ���� ����
��+J �(��� �(��� ���� ����

&KHP��:DVWH � � ���� ����
�� (QYLURQPHQWDO�FRVWV�LQ���SHU�WRQ�ZDVWH�

7$%/(�,,���+($7,1*�9$/8(�:$67(

+HDWLQJ�YDOXH��*-�WRQ�
3DUW�LQ�WRWDO�ZDVWH���� &RPSRQHQW 7RWDO

3DSHU�DQG�FDUGERDUG ���� �� ���
:RRG ��� �� ���
6\QWKHWLFV ���� �� ���
)HUUR ���
1RQ�IHUUR ���
*ODVV ���
2UJDQLF ���� � ���
5RFN\ ���
2WKHU�FRPEXVWLEOH ���� �� ���

7RWDO ��� ����
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7$%/(�,,���(1(5*<�$1'�0$7(5,$/6�5(&29(5<�,1&,1(5$7,21
� +HDWLQJ�YDOXH ����� 0-�WRQ VHH�WDEOH�,,��
� (QHUJ\�FRQWHQWV ���� N:K�WRQ ��N:K� ������0-
� (OHFWULFDO�FRQYHUVLRQ�\LHOG ���� � JLYHQ
� 'HOLYHUHG�HOHFWULFLW\ ��� N:K�WRQ URZ���WLPHV��
� 7KHUPLF�FRQYHUVLRQ�\LHOG ���� � JLYHQ
� 'HOLYHUHG�KHDW ��� N:K�WRQ URZ���WLPHV��

� 5HF\FOHG�IHUUR �� NJ�WRQ JLYHQ
� 5HF\FOHG�DOXPLQXP ��� NJ�WRQ JLYHQ

7$%/(�,,���,1&,1(5$7,21��(;7(51$/,7<�3+<6,&$/�9$/8(6��35,&(6�$1'�&2676
'LUHFW�HPLVVLRQV�LQ�NJ�SHU

WRQ�ZDVWH
3ULFH�LQ���SHU�NJ (QYLURQPHQWDO�FRVWV�LQ��

SHU�WRQ�ZDVWH
$LU
&2

�
������ ���� �����

&+
�

���� ���� ����
62

�
���� ���� ����
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[

���� ���� ����

:DWHU
$V �(��� ���� ����
&G ���(��� ���� ����
&U ���(��� ���� ����
&X ���(��� ���� ����
1L ���(��� ���� ����
3E ���(��� ���� ����
+J ���(��� ���� ����

&KHPLFDO�ZDVWH ����� ���� �����

7$%/(�,,���(19,5210(17$/�23325781,7<�&2676�(0,66,216�72�$,5�(1(5*<�)81&7,21�

,1&,1(5$7,21

(OHFWULFLW\ ([WUD�KHDW

�

:LQQLQJ�

JHQHUDWLRQ�

WUDQVSRUW ([WUD�&D2 7RWDO

�
3ULFH &RVWV

J�N:K J�N:K J�N:K J�N:K NJ�WRQ ��NJ ��WRQ�ZDVWH

&2� ������ ������ ����� ���� ������ ���� �����

&+� ���� ���� ���� ���� ���� ���� ����

62� ���� ���� ���� ���� ���� ���� ����

12[ ���� ���� ���� ���� ���� ���� ����

�� $V�WKH�DYHUDJH�LQFLQHUDWRU�SURGXFHV�UHODWLYH�PRUH�KHDW�WKDQ�WKH�DYHUDJH�HQHUJ\�SODQW��D�KHDW
SURGXFWLRQ�ERLOHU�LV�DGGHG�WR�PDNH�WKH�WZR�HQHUJ\�SURGXFHUV�FRPSDUDEOH�

�� $VVXPHG���WRQ�ZDVWH�SURGXFHV�����N:K�HOHFWULFLW\�DQG�����N:K�KHDW�
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7$%/(�,,���(19,5210(17$/�23325781,7<�&2676�&+(0,&$/�:$67(�(1(5*<�)81&7,21�

,1&,1(5$7,21
3URGXFWLRQ 5H�XVH 7RWDO� 3ULFH (QYLURQPHQWDO�FRVWV
J�N:K � NJ�WRQ ��SHU�NJ ��SHU�WRQ�ZDVWH
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YDQ� $IYDOYHUEUDQGLQJVLQVWDOODWLHV� �([SORUDWLRQ� RI� &RVW� 3ULFHV� RI� ,QFLQHUDWLRQ
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%ULVVRQ��,�(����������([WHUQDOLWLHV�LQ�6ROLG�:DVWH�0DQDJHPHQW��9DOXHV��,QVWUXPHQWV�DQG�&RQWURO��6�0
3XEOLNDWLRQ�QU������$.)�)RUODJHW��.RSHQKDJHQ

&(&��������&DOLIRUQLD�(QHUJ\�&RPPLVVLRQ��(OHFWULFLW\�5HSRUW��6DFUDPHQWR��&$��-DQXDU\������
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&HQWUXP�YRRU�(QHUJLHEHVSDULQJ� �&(�� ��������)LQDQFLsOH�:DDUGHULQJ� YDQ� GH�0LOLHX�HIIHFWHQ� YDQ
DIYDOYHUEUDQGLQJVLQVWDOODWLHV� LQ� 1HGHUODQG� �)LQDQFLDO� 9DOXDWLRQ� RI� WKH� (QYLURQPHQWDO
LPSDFWV�RI�:DVWH�,QFLQHUDWLRQ�3ODQWV���'HOIW

&RRSHUV�	�/\EUDQG���������&RVW�EHQHILW�$QDO\VLV�RI� WKH�'LIIHUHQW�0XQLFLSDO�6ROLG�:DVWH
0DQDJHPHQW�6\VWHPV��2EMHFWLYHV�DQG�,QVWUXPHQWV�IRU�WKH�<HDU�������5HSRUW�IRU�WKH
(XURSHDQ�&RPPLVVLRQ��'*�;,

&6(5*(���������([WHUQDOLWLHV�IURP�/DQGILOO�DQG�,QFLQHUDWLRQ��/RQGRQ��+062��'HSDUWPHQW�RI
(QYLURQPHQW

(&� &20� ������ 3URSRVDO� IRU� D� &RXQFLO� 'LUHFWLYH� RQ� WKH� /DQGILOO� RI�:DVWH�� &RPPLVVLRQ� RI� WKH
(XURSHDQ�&RPPXQLWLHV��'UDIW�3URSRVDO������

(3$� �������� ´'HFLVLRQ� 0DNHUV·� *XLGH� WR� 6ROLG� :DVWH� 0DQDJHPHQWµ�� :DVKLQJWRQ�� '&�� 8�6�
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\

(XURVWDW���������,URQ�DQG�6WHHO��3DULV
)DQNKDXVHU��6����������*OREDO�ZDUPLQJ�GDPDJH�FRVWV��6RPH�PRQHWDU\�HVWLPDWHV��&6(5*(��8QLYHUVLW\

&ROOHJH�/RQGRQ�DQG�8QLYHUVLW\�RI�(DVW�$QJOLD��&6(5*(�*(&�:RUNLQJ�3DSHU������
-DUYLQHQ��'����������5HYLHZ�RI�´7KH�(FRQRPLFV�RI�6ROLG�:DVWH�0DQDJHPHQW��7KH�,PSDFW�RI

8VHU�)HHVµ��-RXUQDO�RI�(FRQRPLF�/LWHUDWXUH���������0DUFK��S��������
-HQNLQV��5�%����������7KH�(FRQRPLFV�RI�6ROLG�:DVWH�5HGXFWLRQ��7KH�,PSDFW�RI�8VHU�)HHV�

$OGHUVKRW��(GZDUG�(OJDU
.HHOHU�� $�*��� DQG� 0�� 5HQNRZ� �������� +DXO� 7UDVK� RI� +DXO� $VK�� (QHUJ\� 5HFRYHU\� DV� D

&RPSRQHQW�RI�/RFDO�6ROLG�:DVWH�0DQDJHPHQW��-RXUQDO�RI�(QYLURQPHQWDO�(FRQRPLFV�DQG
0DQDJHPHQW�������������

0HQHOO�� 3�� �������� %H\RQG� WKH� 7URZDZD\� 6RFLHW\�� $Q� ,QFHQWLYH� $SSRUDFK� WR� 5HJXODWLQJ
0XQLFLSDO�6ROLG�:DVWH��(FRO��/DZ�4DXUW�������������

0LUDQGD��0�/��DQG�%��+DOH���������:DVWH�QRW��:DQW�QRW��7KH�3ULYDWH�DQG�6RFLDO�&RVWV�RI
:DVWH�WR�(QHUJ\�3URGXFWLRQ��(QHUJ\�3ROLF\��IRUWKFRPLQJ

:RUOG�5HVRXUFHV�,QVWLWXH��:RUOG�5HVRXUFHV����������1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV��������
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1RUGKDXV��:�'�� ��������(FRQRP\�PRGHO� RI� WKH� HFQRPLFV� RI� JOREDO� ZDUPLQJ�� &RZOHV� )RXQGDWLRQ
'LVFXVVLRQ�3DSHU��1R��������1HZ�+DYHQ��&RQQHFWLFXW��86$

2DN�5LGJH�1DWLRQDO�/DERUDWRU\���������7KH�(IIHFWV�RI�&RQVLGHULQJ�([WHUQDOLWLHV�RQ�(OHFWULF
�8WLOLWLHV

0L[�RI�5HVRXUFHV��&DVH�VWXGLHV�RI�0DVVDFKXVHWWV��:LVFRQVLQ�DQG�&DOLIRUQLD��2DN�5LGJH��71

251/���������2DN�5LGJH�1DWLRQDO�/DERUDWRU\��7KH� HIIHFWV� RI� FRQVLGHULQJ� H[WHUQDOLWLHV� RQ� HOHFWULF
XWLOLWLHV
�PL[�RI�UHVRXUFHV��&DVH�VWXGLHV�RI�0DVVDFKXVHWWV��:LVFRQVLQ��DQG�&DOLIRUQLD��2DN�5LGJH�
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3HFN�� 6�&�� DQG�7�-��7HLVEHUJ� ��������&(7$��$�PRGHO� IRU� FDUERQ� HPLVVLRQV� WUDMHFWRU\� DVVHVVPHQW�
(QHUJ\�-RXUQDO�������

712���������/DQGILOO�JDV�IRUPDWLRQ��UHFRYHU\�DQG�HPLVVLRQV
7XUQHU��5�.����������0XQLFLSDO�6ROLG�:DVWH�0DQDJHPHQW��$Q�(FRQRPLF�3HUVSHFWLYH�LQ�$�'��%UDGVKDZ�

5�� 6RXWKZRRG� DQG� )�� :DUQHU� �HGV���� 7KH� 7UHDWPHQW� DQG� +DQGOLQJ� RI� :DVWHV�
&KDSPDQ�	�+DOO��/RQGRQ��SS��������

7XUQHU��5�.��DQG�,�(��%ULVVRQ���������$�3RVVLEOH�/DQGILOO�/HY\�LQ�WKH�8.��(FRQRPLF�,QFHQWLYHV�IRU
5HGXFLQJ�:DVWH� WR�/DQGILOO� LQ�5��*DOH��6��%DUJ�DQG�$��*LOOLHV� �HGV����*UHHQ�%XGJHW
5HIRUP��$Q�,QWHUQDWLRQDO�&DVHERRN�RI�/HDGLQJ�3UDFWLFHV��(DUWKVFDQ��/RQGRQ��SS�
������

9ROOHEHUJK���������+�5�-����(QYLURQPHQWDO�([WHUQDOLWLHV�DQG�6RFLDO�2SWLPDOLW\� LQ�%LRPDVV
0DUNHWV��:DVWH�WR�(QHUJ\�LQ�WKH�1HWKHUODQGV�DQG�%LRIXHOV�LQ�)UDQFH���(QHUJ\�3ROLF\�
IRUWKFRPLQJ


