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• 5HSRUWHG�WRWDO�ZDVWH�JHQHUDWLRQ�ZLWKLQ�WKH�(8�DQG�WKH�(XURSHDQ�)UHH�7UDGH�$UHD�LQFUHDVHG�
E\�QHDUO\�����EHWZHHQ������DQG�������ZKLOH�HFRQRPLF�JURZWK�ZDV�DERXW������LQ�FRQVWDQW�
SULFHV�� +DOI� WKH� ZDVWH� FRPHV� IURP� WKH� PDQXIDFWXULQJ� LQGXVWU\� DQG� FRQVWUXFWLRQ� DQG�
GHPROLWLRQ�DFWLYLWLHV��ZKLOH�PXQLFLSDO�ZDVWH��PLQLQJ�ZDVWH�DQG�ZDVWH�IURP�RWKHU�VRXUFHV�HDFK�
FRQWULEXWH� DERXW� RQH� VL[WK� RI� WKH� WRWDO�� ,Q� WKH� $FFHVVLRQ� &RXQWULHV�� DPRXQWV� RI� LQGXVWULDO�
ZDVWH�SHU�FDSLWD�DUH�KLJKHU��ZKLOH�YROXPHV�RI�PXQLFLSDO�ZDVWH�DUH�FXUUHQWO\� ORZHU�WKDQ�WKH�
(8�DYHUDJH��

• /LPLWHG� FXUUHQW� V\VWHPDWLF� DQG� FRQVLVWHQW� GDWD� KLQGHU� WKH� GHYHORSPHQW� RI� SURMHFWLRQV� IRU�
IXWXUH�ZDVWH� WUHQGV��1HYHUWKHOHVV��PRVW�ZDVWH� VWUHDPV�ZLOO� SUREDEO\� LQFUHDVH�RYHU� WKH�QH[W�
GHFDGH��,Q������WKH�JHQHUDWLRQ�RI�SDSHU�DQG�FDUGERDUG��JODVV�DQG�SODVWLF�ZDVWH�ZLOO�LQFUHDVH�
E\� DURXQG� ���� WR� ���� FRPSDUHG� ZLWK� ����� OHYHOV�� 7KH� QXPEHU� RI� VFUDSSHG� FDUV� VKRXOG�
LQFUHDVH�OHVV��E\�DURXQG�����FRPSDUHG�ZLWK������OHYHOV��

• 7RGD\�ZDVWH� LV� DOVR� SURGXFHG� DV� D� UHVXOW� RI� VRFLHW\·V� DWWHPSW� WR� VROYH�RWKHU� HQYLURQPHQWDO�
SUREOHPV�VXFK�DV�ZDWHU�DQG�DLU�SROOXWLRQ��6RPH�RI�WKHVH�LQFUHDVLQJ�DPRXQWV�RI�ZDVWH�JLYH�ULVH�
WR�QHZ�SUREOHPV��VXFK�DV�VHZDJH�VOXGJH�DQG�UHVLGXHV�IURP�FOHDQLQJ�RI�IOXH�JDVHV��

• ,Q�PRVW�(8�FRXQWULHV� ODQGILOOLQJ� LV� VWLOO� WKH�PRVW�FRPPRQ� WUHDWPHQW�URXWH� IRU�ZDVWH�DQG�D�
PDMRU� FKDQJH� LV�QHHGHG� LQ�RUGHU� WR� LPSOHPHQW� WKH�(8�VWUDWHJ\�RQ�ZDVWH��)XUWKHUPRUH��DV�
LOOXVWUDWHG�E\�PXQLFLSDO�ZDVWH�� WKHUH�KDV�EHHQ�QR�JHQHUDO�LPSURYHPHQW�LQ�WKLV�WUHQG�LQ�WKH�
����V��

• 3DSHU� DQG� JODVV� DUH� VRPH� RI� WKH� ZDVWH� IUDFWLRQV� ZKHUH�0HPEHU� 6WDWHV� KDYH� IROORZHG� WKH�
&RPPXQLW\�ZDVWH�VWUDWHJ\�RI�LQFUHDVLQJ�UHF\FOLQJ�LQVWHDG�RI�HQHUJ\�UHFRYHU\�DQG�ODQGILOOLQJ��
+RZHYHU��WKH�GHYHORSPHQW�KDV�EHHQ�RQO\�D�SDUWLDO�VXFFHVV��EHFDXVH�WKH�WRWDO�DPRXQW�RI�ZDVWH�
SDSHU�DQG�ZDVWH�JODVV��FRQWDLQHU�JODVV��JHQHUDWLRQ�KDV�DOVR�LQFUHDVHG�LQ�WKH�VDPH�SHULRG��

• 6HZDJH�VOXGJH�DQG�HQG�RI�OLIH�YHKLFOHV�DUH�RWKHU�ZDVWH�VWUHDPV�ZKHUH�VXEVWDQWLDO�LQFUHDVHV�LQ�
TXDQWLWLHV�FDQ�EH�H[SHFWHG��FDOOLQJ�IRU�PRUH�HIILFLHQW�ZDVWH�PDQDJHPHQW�SUDFWLFHV��

• 7KH�TXDQWLWLHV�RI�ZDVWH�DUH�QRZ�VR�ELJ�WKDW�WUDQVSRUW�RI�ZDVWH�UHSUHVHQWV�D�VLJQLILFDQW�SDUW�RI�
WRWDO�WUDQVSRUW��LQ�)UDQFH��IRU�LQVWDQFH��ZDVWH�DFFRXQWV�IRU�����RI�WRWDO�ZHLJKW�RI�IUHLJKW��7KH�
HQYLURQPHQWDO�LPSDFW�RI�WKLV�UHPDLQV�WR�EH�DVVHVVHG��

��� 7KH�PDLQ�SUREOHPV�UHODWHG�WR�ZDVWH�JHQHUDWLRQ�DQG�PDQDJHPHQW�

����� 7KH�VKHHU�TXDQWLW\�RI�ZDVWH�LV�D�SUREOHP�

:DVWH� UHSUHVHQWV� DQ� HQRUPRXV� ORVV� RI� UHVRXUFHV� ERWK� LQ� WKH� IRUP� RI� PDWHULDOV� DQG� HQHUJ\��
,QGHHG��TXDQWLWLHV�RI�ZDVWH�FDQ�EH�VHHQ�DV�DQ�LQGLFDWRU�RI�WKH�PDWHULDO�HIILFLHQF\�RI�VRFLHW\���

([FHVVLYH�TXDQWLWLHV�RI�ZDVWH�UHVXOW�IURP��

• LQHIILFLHQW�SURGXFWLRQ�SURFHVVHV��

• ORZ�GXUDELOLW\�RI�JRRGV���

• XQVXVWDLQDEOH�FRQVXPSWLRQ�SDWWHUQV��
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:DVWH�JHQHUDWLRQ�LV� LQFUHDVLQJ�LQ�WKH�(8��DQG�DPRXQWHG�WR�DERXW�����WRQQHV�RI�VROLG�ZDVWH�SHU�
SHUVRQ� LQ� ����� �H[FOXGLQJ� DJULFXOWXUDO� ZDVWH��� PDLQO\� IURP� PDQXIDFWXULQJ�� FRQVWUXFWLRQ� 	�
GHPROLWLRQ�DQG�PLQLQJ��)LJXUH���������

)LJXUH������������6(&725��� �:DVWH�JHQHUDWLRQ�E\�VHFWRU�

7KH�ILJXUH�VKRZV�WKH�GLVWULEXWLRQ�RI�WRWDO�ZDVWH�E\�VHFWRU��6LQFH�GDWD�IURP�PRVW�FRXQWULHV�LV�LQFRPSOHWH�DQG�
ODFNV�KDUPRQLVDWLRQ��WKHVH�DQG�RWKHU�GDWD�LQ�WKH�FKDSWHU�VKRXOG�EH�UHJDUGHG�DV�EHVW�DYDLODEOH�DSSUR[LPDWLRQV��

6RXUFHV��2(&'��������15&V������D�

6ROLG�ZDVWH� LV�DOVR� LQFUHDVLQJO\�SURGXFHG�DV�DQ�DWWHPSW�WR�VROYH�RWKHU�HQYLURQPHQWDO�SUREOHPV�
VXFK� DV� ZDWHU� DQG� DLU� SROOXWLRQ�� 6RPH� RI� WKHVH� ZDVWHV� JLYH� ULVH� WR� QHZ� SUREOHPV� ²� H[DPSOHV�
LQFOXGH� VHZDJH� VOXGJH� DQG� UHVLGXHV� IURP� FOHDQLQJ� RI� IOXH� JDVHV�� 0RUHRYHU�� PDQDJLQJ� ZDVWH�
FDXVHV�D�QXPEHU�RI�SUHVVXUHV�RQ�WKH�HQYLURQPHQW��

• OHDFKLQJ�RI�QXWULHQWV��KHDY\�PHWDOV�DQG�RWKHU�WR[LF�FRPSRXQGV�IURP�ODQGILOOV��

• XVH�RI�ODQG�IRU�ODQGILOOV��

• HPLVVLRQ�RI�JUHHQKRXVH�JDVHV�IURP�ODQGILOOV�DQG�WUHDWPHQW�RI�RUJDQLF�ZDVWH��

• DLU�SROOXWLRQ�DQG�WR[LF�E\�SURGXFWV�IURP�LQFLQHUDWRUV���

• DLU�DQG�ZDWHU�SROOXWLRQ�DQG�VHFRQGDU\�ZDVWH�VWUHDPV�IURP�UHF\FOLQJ�SODQWV��

• LQFUHDVHG�WUDQVSRUW�ZLWK�KHDY\�ORUULHV��

:KLOH� WRWDO�ZDVWH�TXDQWLWLHV� DUH�D�PHDVXUH�RI� UHVRXUFH� ORVV�� WKH�HQYLURQPHQWDO� LPSDFW�RI�ZDVWH�
FDQ�QRW�EH�DQDO\VHG�E\� ORRNLQJ�DW�TXDQWLW\�DORQH��+D]DUGRXV�VXEVWDQFHV�LQ�ZDVWH��HYHQ�LQ�VPDOO�
TXDQWLWLHV�� FDQ� KDYH� D� YHU\� QHJDWLYH� LPSDFW� RQ� WKH� HQYLURQPHQW� �)LJXUH� ��������+RZHYHU�� WKH�
IROORZLQJ�GLVFXVVLRQ�LV�PDLQO\�EDVHG�RQ�DPRXQWV�EHFDXVH�WKH�FRQWHQW�RI�KD]DUGRXV�VXEVWDQFHV�LQ�
ZDVWH�LV�SRRUO\�GHVFULEHG�DW�(8�OHYHO��VHH�DOVR�&KDSWHU��������

)LJXUH�������������0$7)/2:�� 0DWHULDO�IORZ�DQG�VSHFLILF�HQYLURQPHQWDO�LPSDFW�z�TXDOLWDWLYH�DQG�
TXDQWLWDWLYH�DVSHFWV�RI�ZDVWH�

7KH�UHODWLYH�HQYLURQPHQWDO�LPSDFW�RI�ZDVWH�LV�UHODWHG�WR�ERWK�WKH�TXDQWLW\�DQG�WKH�GHJUHH�RI�KD]DUG�DVVRFLDWHG�
ZLWK�LW��7KHUH�DUH�WKHUHIRUH�WZR�DVSHFWV�WR�ZDVWH�JHQHUDWLRQ��TXDQWLWDWLYH��L�H��KRZ�PXFK�LV�JHQHUDWHG��DQG�
TXDOLWDWLYH��L�H��WKH�GHJUHH�RI�KD]DUG��7KLV�LV�VKRZQ�KHUH�IRU�D�VHOHFWLRQ�RI�PDWHULDOV��:DVWH�ZLWK�D�KLJK�VSHFLILF�
HQYLURQPHQWDO�LPSDFW�SHU�WRQQH�LV�QRUPDOO\�IRXQG�LQ�PLQRU�YROXPHV�DQG�LV�WKHUHIRUH�PRUH�GLIILFXOW�WR�VHSDUDWH�
DQG�FROOHFW��8QWLO�QRZ�ZDVWH�PDQDJHPHQW�KDV�PDLQO\�FRQFHQWUDWHG�RQ�ZDVWH�VWUHDPV�LQ�WKH�PLGGOH�RI�WKH�DUHD�
PDUNHG��

6RXUFH��6WHXUHU�������

$Q� LQFUHDVLQJ� SDUW� RI� UHVRXUFHV� FRQWDLQHG� LQ� ZDVWH� LV� UHFRYHUHG� DV� PDWHULDOV� RU� DV� HQHUJ\� LQ�
LQFLQHUDWRU�RU�ELRJDV�SODQWV��EXW�PRUH�WKDQ�KDOI�LV�VWLOO�SHUPDQHQWO\�ORVW�LQ�ODQGILOOV��5HF\FOLQJ�RI�
PDWHULDOV� PD\� UHGXFH� WKH� HQYLURQPHQWDO� LPSDFW� RI� ZDVWH� EXW� LV� QRW� QHFHVVDULO\� ZLWKRXW�
HQYLURQPHQWDO�LPSDFW��)RU�H[DPSOH��SODQWV�SURFHVVLQJ�VFUDSSHG�FDUV�SURGXFH�ODUJH�DPRXQWV�RI�
VKUHGGHU�ZDVWH�FRQWDPLQDWHG�ZLWK�RLO�DQG�KHDY\�PHWDOV�DQG�VPHOWLQJ�RI� WKH�PHWDOV�JLYH�ULVH�WR�
HPLVVLRQV�RI�KHDY\�PHWDOV��GLR[LQV�HWF��IURP�VHFRQGDU\�VWHHO�ZRUNV�DQG�DOXPLQLXP�VPHOWHUV��

)HZ�UHVRXUFHV�FDQ�EH�UHWULHYHG�FRPSOHWHO\�IURP�ZDVWH��,Q�PRVW�FDVHV�UHF\FOHG�PDWHULDO�ZLOO�EH�RI�
D� VRPHZKDW� ORZHU� TXDOLW\� WKDQ� WKH� YLUJLQ�PDWHULDO� GXH� WR� FRQWDPLQDWLRQ� RU� WKH� QDWXUH� RI� WKH�
UHF\FOLQJ�PDWHULDO��(YHQ�KLJK�TXDOLW\�UHF\FOHG�PDWHULDOV�UHSUHVHQW�D�QHW�ORVV�RI�UHVRXUFHV�EHFDXVH�
WKH�HQHUJ\�XVHG�IRU� LQLWLDO�SURGXFWLRQ�LV� ORVW�DQG�VRPH�PDWHULDO� LV�DOZD\V� ORVW�GXULQJ�FROOHFWLRQ�
DQG�WUHDWPHQW��

7KH� TXDQWLWLHV� RI� ZDVWH� DUH� QRZ� VR� ELJ� WKDW� WUDQVSRUW� RI� ZDVWH� LV� D� VLJQLILFDQW� SDUW� RI� WRWDO�
WUDQVSRUW��$�)UHQFK�VWXG\�LQGLFDWHV�WKDW�DERXW�����RI�WKH�WRWDO�ZHLJKW�RI�IUHLJKW�WUDQVSRUWHG�LQ�
)UDQFH�LQ������ZDV�ZDVWH�DQG�WKDW�ZDVWH�WUDQVSRUW�DFFRXQWV�IRU����RI�WKH�WRWDO�WUDQVSRUW�VHFWRU�
HQHUJ\� FRQVXPSWLRQ� �5LSHUW�� ������� 5RXJK� HVWLPDWHV� IURP�'HQPDUN� LQGLFDWH� D� ORZHU� EXW� VWLOO�
VLJQLILFDQW� HQHUJ\� FRQVXPSWLRQ� IRU� WUDQVSRUW� RI� ZDVWH�� 7KH� )UHQFK� VWXG\� DOVR� VKRZV� WKDW�
WUDQVSRUW�GLVWDQFHV�DUH�PXFK�KLJKHU�IRU�ZDVWH�IRU�UHF\FOLQJ�WKDQ�IRU�GLVSRVDO��7KLV�LPSOLHV�WKDW�
HIILFLHQW�SODQQLQJ� WRROV� DUH�QHHGHG� WR� FRQWURO� WUDQVSRUW� UHVXOWLQJ� IURP�VHSDUDWLRQ�RI� WKH�ZDVWH�
LQWR�PRUH�DQG�PRUH�IUDFWLRQV�IRU�DGYDQFHG�WUHDWPHQW�²�DOWKRXJK�KLJKHU�WUDQVSRUW�GLVWDQFHV�IRU�
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UHF\FOHG�PDWHULDOV�PD\�LQ�VRPH�FDVHV�EH�FRPSHQVDWHG�E\�UHGXFHG�QHHG�IRU�ORQJ�UDQJH�WUDQVSRUW�
RI�UDZ�PDWHULDOV��

����� &DQ�ZDVWH�JHQHUDWLRQ�EH�GH�OLQNHG�IURP�HFRQRPLF�JURZWK"�

5HSRUWHG� WRWDO�ZDVWH� JHQHUDWLRQ� LQ�2(&'�(XURSH� LQFUHDVHG�E\�QHDUO\�����EHWZHHQ������DQG�
����� �(($�� ����D��ZKLOH�*'3�JURZWK�ZDV� DERXW� ����� LQ� FRQVWDQW� SULFHV��7KLV� UHODWLRQ� LV� DOVR�
QRWHG�LQ�WKH�ZDVWH�VWUDWHJ\�IRU�(QJODQG�DQG�:DOHV�ZKLFK�VWDWHV�WKDW��

~IRU�HYHU\�WRQ�RI�XVHIXO�SURGXFWV�PDGH�LQ�8.��ZH�FRQVXPH�DERXW����WRQV�RI�RWKHU�
UHVRXUFHV�z�UDZ�PDWHULDOV�DQG�HQHUJ\������7KH\�JR�WR�ODQGILOO��RU�DUH�HPLWWHG�WR�WKH�
DWPRVSKHUH�RU�LQWR�ZDWHU��$QG����D�KLJK�SURSRUWLRQ�RI�WKH�XVHIXO�JRRGV�ZH�SURGXFH�MRLQ�
WKH�ZDVWH�VWUHDP�TXLWH�TXLFNO\�WRR����'(75���������

7KH�PDLQ�FKDOOHQJH�LV�WR�GH�OLQN�ZDVWH�JHQHUDWLRQ�IURP�HFRQRPLF�JURZWK��)LJXUH���������$�FORVHU�
DQDO\VLV� RI� WKH� UHODWLRQVKLS� EHWZHHQ� HFRQRPLF� JURZWK� DQG� ZDVWH� JHQHUDWLRQ� UHYHDOV� VHYHUDO�
GLIIHUHQW� WUHQGV��)RU� LQVWDQFH�� FRXQWU\� FRPSDULVRQV� VKRZ�QR�JHQHUDO� FRUUHODWLRQ�EHWZHHQ�*'3�
DQG�ZDVWH�IURP�HQHUJ\�SURGXFWLRQ��ZKLFK�SUREDEO\�UHIOHFWV�QDWLRQDO�GLIIHUHQFHV�LQ�HQHUJ\�VXSSO\�
V\VWHPV�� &RDO�ILUHG� SRZHU� SODQWV� JHQHUDWH� ODUJH� DPRXQWV� RI� IO\� DVK�� ZKLOH� KDUGO\� DQ\� ZDVWH� LV�
SURGXFHG� IURP� K\GURHOHFWULF� SRZHU� VWDWLRQV�� DQG� QXFOHDU� SRZHU� SODQWV� JHQHUDWH� D� VPDOO� EXW�
H[WUHPHO\�KD]DUGRXV�DPRXQW�RI�ZDVWH��

)LJXUH������������727�*'3��7RWDO�ZDVWH�*'3�

)RU�HDFK�0HPEHU�6WDWH��ZDVWH�TXDQWLW\�FDSLWD�KDV�EHHQ�SORWWHG�DJDLQVW�HFRQRPLF�DFWLYLW\�UHODWHG�WR�VHOHFWHG�
ZDVWH�VWUHDPV��7KH�ILJXUH�VKRZV�WKDW�WKH�JHQHUDWLRQ�RI�PXQLFLSDO��FRQVWUXFWLRQ�DQG�KD]DUGRXV�ZDVWH�VHHPV�WR�
UHODWH�WR�WKH�HFRQRPLF�DFWLYLW\�EHKLQG�ZDVWH�JHQHUDWLRQ�ZKHUHDV�VXFK�D�UHODWLRQ�GRHV�QRW�VHHP�WR�H[LVW�IRU�
PDQXIDFWXULQJ�ZDVWH��$�JRRG�FRUUHODWLRQ�LV�DVVXPHG�LI�5��YDOXHV�DUH�DERYH������,Q�UHODWLRQ�WR�PXQLFLSDO�ZDVWH�
WKH�HFRQRP\�LV�VWDWHG�DV�ILQDO�FRQVXPSWLRQ�IURP�KRXVHKROGV�LQ�3XUFKDVLQJ�3RZHU�6WDQGDUG��336���+D]DUGRXV�
ZDVWH�LV�UHODWHG�WR�*'3�VWDWHG�LQ��336��&RQVWUXFWLRQ�DQG�PDQXIDFWXULQJ�ZDVWH�DUH�UHODWHG�WR�WKH�SDUW�RI�WKH�
*'3�RULJLQDWLQJ�IURP�FRQVWUXFWLRQ�DQG�PDQXIDFWXULQJ�DFWLYWLHV��

6RXUFH��2(&'������D��2(&'������E��15&V�����D�E��(XURVWDW��������

�

)RU�KD]DUGRXV�ZDVWH�D� FRUUHODWLRQ�EHWZHHQ�*'3�DQG�ZDVWH�TXDQWLWLHV�FDQ�EH�GHPRQVWUDWHG� IRU�
GDWD�IURP�������)LJXUH��������EXW�QRW�IURP�������,Q�WKLV�SHULRG�ODUJH�FKDQJHV�WRRN�SODFH�LQ�ERWK�
DZDUHQHVV�RI�KD]DUGRXV�ZDVWH�DQG�LQ�GHILQLWLRQV�DQG�FODVVLILFDWLRQ�SURFHGXUHV��7KXV�WKH�DSSDUHQW�
FRUUHODWLRQ�LQ������PD\�EH�VSXULRXV��

)LJXUH������������6(/(&7�*'3���

6RXUFH��2(&'������D��2(&'�����E��15&V�����D�E�

�

)RU�PXQLFLSDO�ZDVWH�DQG�FRQVWUXFWLRQ�DQG�GHPROLWLRQ�ZDVWH�D�YHU\�FORVH�OLQN�EHWZHHQ�HFRQRPLF�
DFWLYLW\�DQG�ZDVWH�JHQHUDWLRQ�FDQ�EH�GHPRQVWUDWHG��)RU�PDQXIDFWXULQJ�ZDVWH��KRZHYHU��WKHUH�DUH�
VLJQLILFDQW� YDULDWLRQV� EHWZHHQ� 0HPEHU� 6WDWHV�� LQ� VRPH� FRXQWULHV� �QRWDEO\� *HUPDQ\� DQG�
'HQPDUN�� WKH� UDWLR� RI� ZDVWH� JHQHUDWLRQ� WR�PDQXIDFWXULQJ�*'3� LV�PXFK� ORZHU� WKDQ� LQ� RWKHUV��
7KLV�PD\�EH�DQ� LQGLFDWRU�RI� WKH�XVH�RI� WKH�FOHDQHU� WHFKQRORJ\� �LQFOXGLQJ� LQWHUQDO� UHF\FOLQJ�� LQ�
SURGXFWLRQ��EXW�LW�FDQ�DOVR�EH�D�UHVXOW�RI�GLIIHUHQFHV�LQ�LQGXVWULDO�VWUXFWXUH��$V�DQ�H[DPSOH�PXFK�
RI�WKH�KHDY\�LQGXVWU\�LQ�ZHVWHUQ�(XURSH�KDV�EHHQ�FORVHG�LQ�WKH�ODVW�GHFDGHV�GXH�WR�FRPSHWLWLRQ�
IURP�(DVWHUQ�(XURSH�DQG�$VLD��

,W�LV�KRZHYHU�VLJQLILFDQW�WKDW�ZKHUH�WKH�UDWH�RI�ZDVWH�JHQHUDWLRQ�IURP�SURGXFWLRQ�KDV�GHFOLQHG�²�
VXSSRVHGO\�GXH�WR�EHWWHU�XVH�RI�FOHDQHU�WHFKQRORJ\�²�WKLV�KDV�QRW�EHHQ�VXIILFLHQW�WR�QHXWUDOLVH�WKH�
LQFUHDVH� LQ� WRWDO� ZDVWH� DPRXQWV� GXH� WR� WKH� JURZWK� LQ� WKH� TXDQWLW\� RI� JRRGV� SURGXFHG� DQG�
FRQVXPHG��
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����� 7KH�QHHG�IRU�DQ�LQWHJUDWHG�DSSURDFK�

7KH� FKDOOHQJH�RI� LQFUHDVLQJ�ZDVWH�TXDQWLWLHV� FDQQRW� EH� VROYHG� LQ�D� VXVWDLQDEOH�ZD\�E\�HIILFLHQW�
ZDVWH� PDQDJHPHQW� DQG� UHF\FOLQJ� DORQH�� 7KHUH� LV� DQ� XUJHQW� QHHG� IRU� LQWHJUDWLRQ� RI� ZDVWH�
PDQDJHPHQW� LQWR�D�VWUDWHJ\�IRU�VXVWDLQDEOH�GHYHORSPHQW��ZKHUH�ZDVWH�SUHYHQWLRQ��UHGXFWLRQ�RI�
UHVRXUFH�GHSOHWLRQ�DQG�HQHUJ\�FRQVXPSWLRQ�DQG�PLQLPLVDWLRQ�RI�HPLVVLRQV�DW�WKH�VRXUFH�LV�JLYHQ�
KLJK�SULRULW\��:DVWH�PXVW�EH�DQDO\VHG�DQG�KDQGOHG�DV�DQ� LQWHJUDWHG�SDUW�RI� WRWDO�PDWHULDO� IORZ�
WKURXJK�WKH�VRFLHW\���

)RU�LQVWDQFH��SUREOHPV�OLNH�KHDY\�PHWDOV�LQ�LQFLQHUDWRU�DVK�DQG�UHVLGXHV�IURP�IOXH�JDV�FOHDQLQJ�
VKRXOG�EH�PHW�ZLWK�D�FRQFHQWUDWHG�HIIRUW�WR�SKDVH�RXW�WKH�XVH�RI�KHDY\�PHWDOV�ZKHUHYHU�IHDVLEOH�
WRJHWKHU� ZLWK� VHSDUDWH� FROOHFWLRQ� DQG� WUHDWPHQW� RI� SURGXFWV� VWLOO� FRQWDLQLQJ� KHDY\� PHWDOV��
)XUWKHU� LQSXW�RI� UHVRXUFHV� IRU� WUHDWPHQW�DQG�VWDELOLVDWLRQ�VKRXOG�EH�DYRLGHG��,Q�WKH�VDPH�ZD\��
SUREOHPV�VXFK�DV�FRQWDPLQDWLRQ�RI�VHZDJH�VOXGJH�VKRXOG�QRW�OHDG�WR�DQ�LQFUHDVHG�XVH�RI�HQHUJ\�
LQ�LQFLQHUDWLRQ�SODQWV�RU�DGYDQFHG�WUHDWPHQW��EXW�WR�D�GHFUHDVH�LQ�WKH�XVH�RI�FKHPLFDOV�DQG�KHDY\�
PHWDOV� LQ� LQGXVWU\�DQG�SURGXFWV� FUHDWLQJ� WKH�SUREOHPV��2WKHUZLVH�� WKHVH� VXEVWDQFHV�HQG�XS� LQ�
WKH�VHZHU��

7R�VWDELOLVH�RU�HYHQ�UHGXFH�WKH�ZDVWH�DPRXQWV�WKHUH�LV�D�QHHG�IRU�PDQ\�YDULHG�LQLWLDWLYHV�EHVLGHV�
FOHDQHU� WHFKQRORJ\�� VXFK� DV� SURGXFW� GHYHORSPHQW� EDVHG� RQ� OLIH� F\FOH� DQDO\VLV�� GHVLJQ� IRU�
GLVDVVHPEO\��HQYLURQPHQWDO�PDQDJHPHQW�V\VWHPV�LQ�PDQXIDFWXULQJ�LQGXVWULHV��UH�XVH�RI�SURGXFWV�
DQG� SDFNDJHV�� LPSURYHPHQW� RI� SURGXFW� TXDOLW\� ZLWK� UHJDUG� WR� IRU� LQVWDQFH� OLIHWLPH�� EHWWHU�
SRVVLELOLW\� IRU� UHSDLU�� LQFUHDVHG� UH�XVH� RI� FRPSRQHQWV� IURP�GLVFDUGHG�SURGXFWV� DQG�� QRW� OHDVW��
LQFUHDVHG�FRQVXPHU�DZDUHQHVV�RI�WKH�QHHG�IRU�FKDQJLQJ�OLIHVW\OHV��

,I� D� SURGXFW� RU� WKH� FRPSRQHQWV� RI� D� SURGXFW� DUH� UH�XVHG� GLUHFWO\� LW� ZLOO� FRQWULEXWH� WR� ZDVWH�
PLQLPLVDWLRQ��5HF\FOLQJ� RI� ZDVWH� LV� D� SURFHVV�ZKLFK� WDNHV�PDWHULDO� IURP� WKH�ZDVWH� VWUHDP�DQG�
SURGXFHV�D�XVHIXO�PDWHULDO�RU�SURGXFW��EXW�LW�FDQQRW�EH�UHJDUGHG�DV�ZDVWH�PLQLPLVDWLRQ�DV�VXFK��
,Q� IDFW� LW� LV� DOUHDG\� WHFKQLFDOO\� SRVVLEOH� V\VWHPDWLFDOO\� WR� UH�XVH� FRPSRQHQWV� IURP� GLVFDUGHG�
SURGXFWV� ZKHQ� SURGXFLQJ� QHZ� SURGXFWV�� )RU� H[DPSOH� D� SKRWRFRSLHU� FDQ� EH� SURGXFHG� ZLWK� D�
FRQWHQW�RI�UH�XVHG�FRPSRQHQWV�YDOXHG�DW�����WR�����RI� WKH�WRWDO�FRVW��ZLWK�DQ�DYHUDJH�RI�����
�(UKYHUYVEODGHW���������

$V�VWDWHG�LQ�WKH�ERRN�¶%H\RQG�WKH�/LPLWV·��

~,I�WKH�DYHUDJH�OLIHWLPH�RI�HDFK�SURGXFW�IORDWLQJ�WKURXJK�WKH�KXPDQ�HFRQRP\�FRXOG�EH�
GRXEOHG��LI�WZLFH�DV�PDQ\�PDWHULDOV�FRXOG�EH�UHF\FOHG��LI�KDOI�DV�PXFK�PDWHULDO�QHHGHG�WR�
EH�PRELOLVHG�WR�PDNH�HDFK�SURGXFW�LQ�WKH�ILUVW�SODFH��WKDW�ZRXOG�UHGXFH�WKH�WKURXJKSXW�
RI�PDWHULDOV�E\�D�IDFWRU�HLJKW���0HDGRZV�HW�DO���������

����� 0DLQ�(8�SROLFLHV�

7KH� SROLFLHV� DGRSWHG� DW� &RPPXQLW\� OHYHO� DUH� JXLGHG� E\� WKH� &RPPXQLW\�:DVWH�0DQDJHPHQW�
6WUDWHJ\�ZKLFK� DLPV� WR�HVWDEOLVK�DQ� LQWHJUDWHG�ZDVWH�PDQDJHPHQW�SROLF\� �VHH� VHFWLRQ�����7KXV��
WKH� 6WUDWHJ\� VHWV� XS� D� KLHUDUFK\� RI� SULQFLSOHV�� JLYLQJ� WRS� SULRULW\� WR� WKH� SUHYHQWLRQ� RI� ZDVWH�
JHQHUDWLRQ�� IROORZHG� E\� UH�XVH� DQG� UHF\FOLQJ� RI� ZDVWH� PDWHULDOV�� HQHUJ\� UHFRYHU\�� DQG� ILQDO�
GLVSRVDO�RI�ZDVWH��

7KH�OHJDO�UHVSRQVH�WR�WKH�6WUDWHJ\�LV�LQ�SDUWLFXODU�WKH�:DVWH�)UDPHZRUN�'LUHFWLYH��WKH�'LUHFWLYH�
RQ�+D]DUGRXV�:DVWH�DQG�WKH�5HJXODWLRQ�LQ�WKH�6XSHUYLVLRQ�DQG�&RQWURO�RI�7UDQVIURQWLHU�:DVWH�
6KLSPHQWV���

��� $QDO\VLV�RI�VHOHFWHG�ZDVWH�VWUHDPV�

'HWDLOHG� DQDO\VLV� RI� GHYHORSPHQWV� LQ� ZDVWH� JHQHUDWLRQ�� ZDVWH� PDQDJHPHQW� DQG� ZDVWH�
PLQLPLVDWLRQ�LV�KDPSHUHG�E\�WKH�ODFN�RI�FRPSDUDEOH�GHILQLWLRQV�DQG�VWDWLVWLFDO�LQIRUPDWLRQ�DFURVV�
(XURSH��7KH�JDSV�LQ�LQIRUPDWLRQ�DUH�DQDO\VHG�LQ�&KDSWHU������
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���� +D]DUGRXV�ZDVWH�

7KH� (($� PHPEHU� FRXQWULHV� JHQHUDWH� DERXW� ��� PLOOLRQ� WRQQHV� RI� KD]DUGRXV� ZDVWH� SHU� \HDU�
�2(&'���������6WDWLVWLFDO�GDWD�RQ�KD]DUGRXV�ZDVWH�LV�SDUWLFXODUO\�GLIILFXOW�WR�LQWHUSUHW��$QDO\VLV�RI�
WKH� GDWD� VKRZV� ODUJH� FKDQJHV� LQ� UHSRUWHG� DPRXQWV� RYHU� WLPH�� DV� LOOXVWUDWHG� LQ� 7DEOH� �������
&RXQWULHV� DQG� UHJLRQV� ZLWK� ILJXUHV� IRU� ERWK� ����� DQG� ����� VKRZ� DQ� DSSDUHQW� LQFUHDVH� �RQ�
DYHUDJH������ LQ�KD]DUGRXV�ZDVWH�TXDQWLWLHV�� EXW� WKLV� LV�PDLQO\�GXH� WR� FKDQJHG�GHILQLWLRQV�DQG�
QHZ�OHJLVODWLRQ��7KH�LQWURGXFWLRQ�LQ�ODWH������RI�WKH�KD]DUGRXV�ZDVWH�OLVW�LQ�WKH�(XURSHDQ�:DVWH�
&DWDORJXH�LV�WKH�ILUVW�DWWHPSW�WR�HVWDEOLVK�D�FRPPRQ�FODVVLILFDWLRQ�IRU�KD]DUGRXV�ZDVWH�LQ�(8��,Q�
JHQHUDO�WKH�QHZ�OLVW�LQFOXGHV�PRUH�ZDVWH�W\SHV�WKDQ�SUHYLRXV�QDWLRQDO�OLVWV���

7DEOH������������+$=$5':���5HSRUWHG�TXDQWLWLHV�RI�KD]DUGRXV�ZDVWH�LQ�VHOHFWHG�FRXQWULHV�DQG�UHJLRQV��
��������

�

([LVWLQJ�GDWD�IRU�KD]DUGRXV�ZDVWH�VKRZV�IRU�PDQ\�FRXQWULHV�DQG�UHJLRQV�DQ�LQFUHDVH�LQ�JHQHUDWLRQ�RI�KD]DUGRXV�
ZDVWH�LQ�WKH�ILUVW�KDOI�RI�WKH�����V��+RZHYHU�WKH�LQFUHDVH�LV�SULPDULO\O�GXH�WR�FKDQJHG�GHILQLWLRQV�DQG�QHZ�(8�
OHJLVODWLRQ�IRU�KD]DUGRXV�ZDVWH��

6RXUFH��2(&'������D��15&V������D��-XQWD�GH�5HVLGXV�

�

�

*HUPDQ\� DQG�8.�ZLWK� ILJXUHV� IRU� ����� DQG� ���������� VKRZ� D� GHFOLQH� E\� DQ� DYHUDJH� RI� ����
EHIRUH�WKH�LQWURGXFWLRQ�RI�WKH�KD]DUGRXV�ZDVWH�OLVW��7KLV�GHFOLQH�FDQ�SRVVLEO\�EH�H[SODLQHG�E\�WKH�
LQWURGXFWLRQ� RI� FOHDQHU� WHFKQRORJ\� RU� FORVLQJ� RI� KHDY\� LQGXVWU\� IDFWRULHV�PRYLQJ� SURGXFWLRQ�
RXWVLGH�(8�IRU�H[DPSOH�WR�$VLD���

����� 3DSHU�DQG�FDUGERDUG�

,Q�WKH�FDVH�RI�SDSHU�DQG�FDUGERDUG��)LJXUH���������FRQVXPSWLRQ�LV�D�UHDVRQDEOH�SUR[\�PHDVXUH�
IRU� ZDVWH� JHQHUDWLRQ�� &RQVXPSWLRQ� LQ� WKH� (8� URVH� IURP� DSSUR[LPDWHO\� ���PLOOLRQ� WRQQHV� LQ�
����� WR� ��� PLOOLRQ� WRQQHV� LQ� ������ DQ� LQFUHDVH� RI� ���� RU� ����� SHU� DQQXP� �&(3,�� �������
DOWKRXJK� LQ� WKH� SHULRG� � ���������� WKH� UDWH� RI� LQFUHDVH� VORZHG� WR� ����� SHU� DQQXP�� 7KHUH� LV�
DSSUHFLDEOH�YDULDWLRQ�EHWZHHQ�0HPEHU�6WDWHV��DQQXDO�UDWHV�RI�LQFUHDVH�EHWZHHQ������DQG������
UDQJH�IURP�������6ZHGHQ�DQG�WKH�1HWKHUODQGV��WR��������*UHHFH����

)LJXUH������������3$3(5���3DSHU�FRPSRVLWLRQ��

7KH�FRPSRVLWLRQ�RI�SDSHU�DQG�FDUGERDUG�FRQVXPHG�KDV�FKDQJHG�YHU\�OLWWOH�GXULQJ�WKH�����V��3DFNDJLQJ�DQG�
JUDSKLF�SDSHUV�DFFRXQW�IRU�WKH�PDMRU�SDUW�RI�FRQVXPSWLRQ��

&RXQWU\ <HDU 7RQQHV &RXQWU\�UHJLRQ <HDU 7RQQHV

$XVWULD ���� ������ /X[HPERXUJ ���� �����

���� ������ ���� ������

'HQPDUN ���� ������ 1HWKHUODQGV ���� ������

���� ������ ���� ������

*HUPDQ\ ���� �������� 8. ���� �������

���� ������� ���� �������

,UHODQG ���� ������ &DWDORQLD ���� ������

���� ������ ���� ������ �
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6RXUFH��&(3,��������

�
7KHUH� LV�D�UHPDUNDEO\�ZLGH�UDQJH� LQ�SHU�FDSLWD�FRQVXPSWLRQ�RI�SDSHU�DQG�FDUGERDUG�RYHU�WKH�
SHULRG�������������UDQJLQJ�IURP�DV�ORZ�DV����NJ�SHUVRQ�\HDU�LQ�3RUWXJDO��������WR�DV�KLJK�DV�����
NJ�SHUVRQ�\HDU�LQ�%HOJLXP��������)LJXUH���������

�

)LJXUH������������3$3(5�&$3�� 3DSHU�FRQVXPSWLRQ�FDSLWD�

&RXQWULHV�JURXSHG�DFFRUGLQJ�WR�JHQHUDO�SDSHU�DQG�FDUGERDUG�FRQVXPSWLRQ�LQ�WKH�SHULRG����������
ORZ�FRQVXPSWLRQ���������NJ�SHUVRQ�\HDU��*UHHFH��,UHODQG��,WDO\��3RUWXJDO�DQG�6SDLQ���
PHGLXP�FRQVXPSWLRQ����������NJ�SHUVRQ�\HDU��$XVWULD��)UDQFH��*HUPDQ\��8.��1RUZD\���
KLJK�FRQVXPSWLRQ����������NJ�SHUVRQ�\HDU��%HOJLXP��'HQPDUN��)LQODQG��1HWKHUODQGV��6ZHGHQ���
$OO�WKUHH�JURXSV�VKRZ�DQ�LQFUHDVH�SHU�FDSLWD�IURP����������ZLWK�WKH�KLJKHVW�LQFUHDVH�DPRQJ�FRXQWULHV�ZLWK�ORZ�
FRQVXPSWLRQ���

6RXUFH��&(3,�������

�

*URZWK�LQ�FRQVXPSWLRQ�DYHUDJHV������������DQG������SHU�DQQXP�IRU�WKH�KLJK��PHGLXP�DQG�ORZ�
UDQJH� JURXSV� UHVSHFWLYHO\�� RYHU� D� ���\HDU� SHULRG�� :KLOH� WKLV� JURXSLQJ� V\VWHP� REVFXUHV�
GLIIHUHQFHV� EHWZHHQ� FRXQWULHV� ZLWKLQ� JURXSV�� LW� LV� D� XVHIXO� LQGLFDWRU� IRU� SODQQLQJ� DW� (XURSHDQ�
OHYHO�DV�FRXQWULHV�LQ�WKH�ORZHU�WR�PLGGOH�UDQJHV�PLJKW�EH�H[SHFWHG�WR�KDYH�FDSDFLW\�IRU�LQFUHDVHG�
FRQVXPSWLRQ�ZKLFK�KDV�EHHQ�UHDFKHG�LQ�FRXQWULHV�LQ�WKH�PLGGOH�WR�KLJKHU�UDQJH��2Q�WKH�RWKHU�
KDQG��LW�FRXOG�DOVR�EH�XVHG�WR�VHW�UHDOLVWLF�WDUJHWV�IRU�UHGXFLQJ�FRQVXPSWLRQ�OHYHOV��

7KH� KLVWRULFDO� WUHQG� VXJJHVWV� WKDW� WKH� PRYH� WRZDUGV� WKH� LQIRUPDWLRQ� DJH� LV� QRW� UHVXOWLQJ� LQ�
UHGXFHG�JHQHUDWLRQ�RI�SDSHU���

3DSHU�ZDVWH�LV�D�KLJK�YROXPH�ZDVWH�ZLWK�D�PLGGOH�UDQJH�HQYLURQPHQWDO�LPSDFW��VHH�)LJXUH���������
3DSHU�LV�RQH�RI�WKH�ZDVWH�IUDFWLRQV�ZKHUH�0HPEHU�6WDWHV�KDYH�IROORZHG�WKH�&RPPXQLW\�VWUDWHJ\�
RI� LQFUHDVLQJ� UHF\FOLQJ� LQVWHDG� RI� HQHUJ\� UHFRYHU\� DQG� ODQGILOOLQJ�� 7KH� UHF\FOLQJ� UDWH� KDV�
LQFUHDVHG� IRU�(8�1RUZD\� IURP����� LQ������ WR����� LQ������DQG����� LQ�������+RZHYHU�� WKH�
WRWDO�DPRXQW�RI�ZDVWH�LQFLQHUDWHG�RU�ODQGILOOHG�KDV�LQFUHDVHG�GXH�WR�WKH�JURZWK�LQ�FRQVXPSWLRQ�
RI�SDSHU�DQG�FDUGERDUG��)LJXUH���������

)LJXUH������������3$3(575($7���3DSHU�WUHDWPHQW�

'HVSLWH�WKH�VXFFHVV�RI�UHF\FOLQJ�WKH�SUREOHP�UHPDLQV�WKDW�ZDVWH�SDSHU�JHQHUDWLRQ�KDV�DOVR�LQFUHDVHG�LQ�WKH�
VDPH�SHULRG��,Q������������PLOOLRQV�RI�WRQQHV�RI�ZDVWH�SDSHU�DQG�FDUGERDUG�ZHUH�LQFLQHUDWHG�RU�ODQGILOOHG�
FRPSDUHG�ZLWK������PLOOLRQ�LQ������DQG������PLOOLRQ�WRQQHV�LQ��������

6RXUFH��&(3,�������DQG�15&V������D�

�

$V�VKRZQ�LQ�7DEOH�������HQHUJ\�FRQVXPSWLRQ�DQG�HPLVVLRQV�IRU�SDSHU�SURGXFWLRQ�EDVHG�RQ�YLUJLQ�
PDWHULDOV�DQG�UHF\FOLQJ�SDSHU�DUH�FRPSDUDEOH��$OWKRXJK�UHF\FOLQJ�RI�ZDVWH�SDSHU� LQ�JHQHUDO� LV�
PRUH�HQYLURQPHQWDOO\�IULHQGO\�WKDQ�SURGXFWLRQ�EDVHG�RQ�YLUJLQ�PDWHULDO��LW�KDV�WR�EH�XQGHUOLQHG�
WKDW�UHF\FOLQJ�DOVR�JLYHV�D�SUHVVXUH�RQ�WKH�HQYLURQPHQW���

7DEOH�������� ������(1	(0�3$3(5��(QHUJ\�FRQVXPSWLRQ�IURP�SURGXFWLRQ�RI�QHZVSDSHU�DQG�
HPLVVLRQV�IURP�XQEOHDFKHG�SDSHU�SXOS�ZLWK�DQG�ZLWKRXW�XVH�RI�UHF\FOHG�SDSHU�IRU�GLIIHUHQW�
PDWHULDOV�LQ�6ZHGHQ���������

7KH�WDEOH�VKRZV�WKDW�UHF\FOLQJ�RI�SDSHU�LQ�JHQHUDO�LV�EHWWHU�WKDQ�XVLQJ�QHZ�SXOS��EXW�HYHQ�UHF\FOLQJ�JLYHV�ULVH�WR�
FRQVLGHUDEOH�HQHUJ\�FRQVXPSWLRQ�DQG�HPLVVLRQ�RI�SKRVSKRURXV�DQG�QLWURJHQ��

� &RQVXPSWLRQ�RI�HQHUJ\� (PLVVLRQV�

5DZ�PDWHULDO� &RQVXPSWL

RQ�RI�KHDW�

*-�WRQQH

&RQVXPSWL

RQ�RI�

HOHFWULFLW\

7RWDO�

HQHUJ\�

FRQVXPSWL

5DZ�PDWHULDO� &2��

NJ�WRQQH�

3KRVSKRUXV�

J�WRQQH�

1LWURJHQ�

J�WRQQH�
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*-�WRQQH� HOHFWULFLW\�

LQ�

*-�WRQQH�

FRQVXPSWL

RQ�

*-�WRQQH�

1HZVSDSHU�ZLWK�

�����UHF\FOHG�

SDSHU�

���� ���� ���� 8QEOHDFKHG�

SDSHU�SXOS�ZLWK�

UHF\FOHG�SDSHU�

������ ������ �������

1HZVSDSHU�

ZLWKRXW�UHF\FOHG�

SDSHU�

���� ����� ����� 8QEOHDFKHG�

SDSHU�SXOS�

ZLWKRXW�UHF\FOHG�

SDSHU�

������ ������ ��������

�

6RXUFH��1DWXUY UGVYHUNHW�������

����� &RQWDLQHU�JODVV�

&RQVXPSWLRQ�RI�FRQWDLQHU�JODVV�KDV�� OLNH�SDSHU��DXJPHQWHG�GXULQJ�WKH�����V��)RU�WKH�(8�DQG�
1RUZD\�WKH�DYHUDJH�LQFUHDVH�LQ�WKH�FRQVXPSWLRQ�RI�JODVV�RYHU�WKH�SHULRG������WR������KDV�EHHQ�
������ RU� ���SHU� DQQXP�� ,Q� DEVROXWH� ILJXUHV� WKH� LQFUHDVH� LV� IURP������PLOOLRQ� WRQQHV� WR� �����
PLOOLRQ�WRQQHV��$YHUDJH�JODVV�FRQVXPSWLRQ�SHU�FDSLWD�GLIIHUV�E\����������IURP�WKH�FRXQWU\�ZLWK�
WKH�ORZHVW�FRQVXPSWLRQ�WR�WKH�FRXQWU\�ZLWK�WKH�KLJKHVW�FRQVXPSWLRQ��)LJXUH����������

)LJXUH������������*/$66��$YHUDJH�JODVV�FRQVXPSWLRQ�LQ�GLIIHUHQW�FRXQWULHV�����������LQ�NLOR�SHU�FDSLWD�\HDU��

7KH�\HDUO\�FRQVXPSWLRQ�RI�FRQWDLQHU�JODVV��SHU�FDSLWD���DQG�KHUHE\�WKH�JODVV�ZDVWH�JHQHUDWLRQ��LV���WLPHV�DV�
KLJK�LQ�FRXQWULHV�ZLWK�D�KLJK�FRQVXPSWLRQ�FRPSDUHG�WR�FRXQWULHV�ZLWK�D�ORZ�FRQVXPSWLRQ��

6RXUFH��)(9(�������DQG�15&V������D��

�
$ERXW�����RI�FRQWDLQHU�JODVV�SURGXFWLRQ�LV�XVHG�IRU�WKH�SDFNDJLQJ�RI�EHYHUDJHV��7KH�UHVW�LV�XVHG�
IRU�IRRG��SKDUPDFHXWLFDOV��FRVPHWLFV�DQG�FKHPLFDO�SURGXFWV��7KH�FRQVXPSWLRQ�RI�FRQWDLQHU�JODVV�
GHSHQGV�RQ�QDWLRQDO�FRQVXPSWLRQ�SDWWHUQV�DQG�RQ�WKH�PDWHULDOV�XVHG�IRU�FRQWDLQHUV��H�J��JODVV��
RQH�ZD\� V\VWHPV��SODVWLF� ERWWOHV��� ,W� LV� UHDVRQDEOH� WR�DVVXPH� WKDW� WKH� FRQVXPSWLRQ�RI� FRQWDLQHU�
JODVV�JLYHV�D�UHODWLYHO\�JRRG�PHDVXUH�RI�ZDVWH�SURGXFWLRQ��

$V�ZLWK�ZDVWH�SDSHU��JODVV�LV�RQH�RI�WKH�ZDVWH�IUDFWLRQV�ZKHUH�0HPEHU�6WDWHV�KDYH�VXFFHHGHG�LQ�
WKH�&RPPXQLW\�VWUDWHJ\�WR�LQFUHDVH�UHF\FOLQJ��)LJXUH���������IURP�����LQ������WR�����LQ������
IRU�WKH�(8�1RUZD\��7KLV�GRHV�QRW�LQFOXGH�UHILOODEOH�ERWWOHV�RQ�GHSRVLW��ZKLFK�DUH�QRW�UHJDUGHG�
DV�ZDVWH�XQWLO�WKH�ERWWOH�LV�GLVFDUGHG��

)LJXUH������������*/$66*(1�� *ODVV�JHQHUDWLRQ�

:KLOH�UHF\FOLQJ�KDV�LQFUHDVHG�E\�DOPRVW�����IURP���PLOOLRQ�WR�����PLOOLRQ�WRQQHV�SHU�\HDU��WKH�DPRXQW�RI�ZDVWH�
JODVV�IRU�GLVSRVDO�KDV�GHFUHDVHG�E\�RQO\����������PLOOLRQ�WR�����PLOOLRQ�WRQQHV��GXH�WR�WKH�VLPXOWDQHRXV�LQFUHDVH�
LQ�ZDVWH�JODVV��

6RXUFH��)(9(��������15&V�

�

����� 7KH�FKDOOHQJH�RI�SODVWLF�ZDVWH�

7KH�(8�LV� IDFLQJ�DQ� LQFUHDVLQJ�TXDQWLW\�RI�SRVW�XVH�SODVWLF�ZDVWH�ZKLFK�KDV�EHHQ�LQFUHDVLQJ�E\�
DERXW� ��� SHU� \HDU� �62)5(6�� ������ �)LJXUH� ��������� ,Q� ������ �����PLOOLRQ� WRQQHV� RI� SRVW�XVH�
SODVWLFV�ZDVWH�ZDV�JHQHUDWHG�LQ�WKH�(8��1RUZD\�DQG�6ZLW]HUODQG�DQG�LQ������WKH�TXDQWLW\�SHDNHG�
DW������PLOOLRQ�WRQQHV��$30(��������$30(����������

)LJXUH�������������3/$67,&���7RWDO�SODVWLF�

7KH�IUDFWLRQ�RI�WRWDO�SODVWLF�ZDVWH�GHDOW�ZLWK�E\�GLVSRVDO�LV�PRUH�RU�OHVV�FRQVWDQW�DW�DERXW������
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6RXUFH��$30(��������$30(��������

�

0XQLFLSDO�:DVWH�

0XQLFLSDO�ZDVWH�LV�E\�IDU�WKH�ODUJHVW�¶VRXUFH·�RI�SODVWLF�ZDVWH�ZLWK�����RI�WKH�WRWDO�LQ�������)LJXUH�
���������

)LJXUH�������������3/$676285&(�� 3ODVWLF�VRXUFHV�

6RXUFH��$30(�������

�
6HYHUDO�SUREOHPV�DUH�UHODWHG�WR�PXQLFLSDO�ZDVWH��IRU�H[DPSOH��

• LW� LV� GLIILFXOW� WR� KDQGOH� DV� LW� FRQVLVWV� W\SLFDOO\� RI� D�QXPEHU�RI� IUDFWLRQV�RI�ZDVWH� DQG� VHYHUDO�
SODVWLF�W\SHV��WKH�ERWWOHQHFN�WR�PRUH�UHF\FOLQJ�LV�VRUWLQJ�WKH�GLIIHUHQW�SODVWLFV�ERWK�LQ�UHODWLRQ�
WR�DYDLODEOH�WHFKQLTXHV�DQG�WR�KHDOWK�DQG�VDIHW\�SUREOHPV�UHODWHG�WR�VRUWLQJ��

• LW�FRQWDLQV�SODVWLF�W\SHV�ZLWK�D�KLJK�GHJUHH�RI�FRQWDPLQDWLRQ�IURP�IRRGVWXIIV�UHVXOWLQJ�LQ�YHU\�
ODERXU��DQG�HQHUJ\�LQWHQVLYH�UHF\FOLQJ��

$V� VKRZQ� LQ� )LJXUH� ������� LW� LV� REYLRXV� WKDW� SODVWLFV� ZDVWH� KDV� WR� EH� GHDOW� ZLWK� LQ� D� PRUH�
LQQRYDWLYH�ZD\�LQ�RUGHU�WR�LPSOHPHQW�WKH�&RPPXQLW\�:DVWH�0DQDJHPHQW�6WUDWHJ\��2QO\�����RI�
SODVWLF� ZDVWH� LV� VXEMHFWHG� WR�PDWHULDO� UHFRYHU\� RU� HQHUJ\� UHFRYHU\� ZKLOH� DQ� DYHUDJH� RI� ���� LV�
GLVSRVHG� RI�� 'LVSRVDO� FDQ� EH� HLWKHU� LQFLQHUDWLRQ� ZLWKRXW� HQHUJ\� UHFRYHU\� RU� ODQGILOOLQJ�� 7KH�
ILJXUH�DOVR�VKRZV�WKDW�GHVSLWH�LQFUHDVLQJ�TXDQWLWLHV�RI�SRVW�XVHU�SODVWLF�ZDVWH�WKH�IUDFWLRQV�GHDOW�
ZLWK�E\�PDWHULDO�UHFRYHU\�DQG�HQHUJ\�UHFRYHU\�DUH�PRUH�RU�OHVV�FRQVWDQW�DW�OHYHOV�RI�DERXW����DQG�
����UHVSHFWLYHO\��$30(��������$30(���������

39&�ZDVWH�

3RO\YLQ\OFKORULGH�ZDVWH� �39&�ZDVWH��DFFRXQWV� IRU�D� WRWDO�RI�����RI�DOO�SODVWLFV�ZDVWH� LQ� WKH�(8��
1RUZD\� DQG� 6ZLW]HUODQG�� RU� ���� PLOOLRQ� WRQQHV� 39&� ZDVWH� LQ� ����� �62)5(6�� ������� ,Q�
FRPSDULVRQ�� 39&� SURGXFWLRQ� LQ� ����� ZDV� ���� PLOOLRQ� WRQQHV� �$OOVRSS�� ������ DQG� LV� VWLOO�
LQFUHDVLQJ��FRQIURQWLQJ� IXWXUH�JHQHUDWLRQV�ZLWK�ULVLQJ�DPRXQWV�RI�39&�ZDVWH��5HFRYHU\�RI�39&�
ZDVWH� LV� ORZHU�WKDQ�UHFRYHU\�RI�RWKHU�NLQGV�RI�SODVWLF�ZDVWH��$�VWXG\� LQ�HLJKW�ZHVWHUQ�(XURSHDQ�
FRXQWULHV� KDV� VKRZQ� UHF\FOLQJ� UDWHV� IURP� ��� WR� ��� �'(3$�� ������� 0DWHULDO� UHFRYHU\� RI� 39&�
UHTXLUHV�VRUWLQJ�ZDVWH�LQWR�JHQHULF�PDWHULDOV��WKLV�LV�QRW�GRQH�WRGD\��

39&�UHTXLUHV�VSHFLDO�DWWHQWLRQ�GXH�WR�LWV�KLJK�FRQWHQW�RI�GDQJHURXV�VXEVWDQFHV�ZKLFK�DUH�XVHG�DV�
SODVWLFLVHUV� �SKWKDODWHV��� VWDELOLVHUV� �OHDG�� FDGPLXP� DQG� RUJDQRWLQ� FRPSRXQGV�� DQG� SLJPHQWV�
�FDGPLXP� FRPSRXQGV��� ,Q� DGGLWLRQ�� WKH� FKORULQH� FRQWHQW� LQ� 39&� LV� YHU\� KLJK� �DERXW� ���� E\�
ZHLJKW���7KH�GDQJHURXV�VXEVWDQFHV�FUHDWH�SUREOHPV�ZKHQ�39&�ZDVWH�LV� ODQGILOOHG��UHFRYHUHG�RU�
LQFLQHUDWHG� �ZLWK� RU� ZLWKRXW� HQHUJ\� UHFRYHU\��� :KHQ� 39&� LV� ODQGILOOHG�� WKHUH� DUH� GLIIHUHQW�
SUREOHPV� UHODWHG� WR� WKH� GLVSRVDO� RI� KDUG� DQG� VRIW� W\SHV� RI� 39&�� ,Q� WKH� OHDFKDWH� IURP� ODQGILOO�
DFFHSWLQJ� VRIW� 39&�� SKWKDODWHV� KDYH� EHHQ� LGHQWLILHG� LQ� GLIIHUHQW� FRQFHQWUDWLRQV��2Q� WKH� RWKHU�
KDQG��GHJUDGDWLRQ�RI�KDUG�39&�LQ�D�ODQGILOO�SURFHHV�PXFK�VORZHU�WKDQ�IRU�RWKHU�W\SHV�RI�SODVWLF��

:LWK�LQFLQHUDWLRQ�RI�39&�ODUJH�DPRXQWV�RI�K\GURFKORULF�DFLG�DUH�JHQHUDWHG�PDNLQJ�LW�QHFHVVDU\�
WR�QHXWUDOLVH�WKH�DFLGLF�IXPHV��,Q�WKH�GU\�DQG�VHPL�GU\�JDV�FOHDQLQJ�SURFHVVHV�����NJ�UHVLGXHV�DUH�
IRUPHG�SHU�NJ�39&�LQFLQHUDWHG��7KH�KLJK�FKORULQH�FRQWHQW�RI�39&�IXUWKHU�FRQVWLWXWHV�D�ULVN�RI�
GLR[LQ�SURGXFWLRQ�GXULQJ�LQFLQHUDWLRQ��8QFRQWUROOHG�EXUQLQJ�ZLOO�UHOHDVH�GLR[LQ�DQG�RWKHU�WR[LF�
VXEVWDQFHV��$�'DQLVK�VWXG\�KDV�VKRZQ�WKDW�����RI�WKH�FKORULQH�LQ�ZDVWH�IRU�LQFLQHUDWLRQ�FRPHV�
IURP�39&��'(3$���������,W�LV�DOVR�ZRUWK�QRWLQJ�WKDW�WKH�FDORULILF�YDOXH�RI�39&�LV����0-�SHU�NJ��²�
WKH� ORZHVW� YDOXH� DPRQJ� SODVWLF� SRO\PHUV�� ,Q� FRPSDULVRQ�� /RZ� 'HQVLW\� 3RO\HWK\OHQH� KDV� IRU�
H[DPSOH�D�FDORULILF�YDOXH�RI����0-�SHU�NJ��62)5(6���������

8QGHU� WKH�%DVHO�&RQYHQWLRQ�RQ� WKH� FRQWURO� RI� WUDQVERXQGDU\�PRYHPHQWV� RI�KD]DUGRXV�ZDVWHV�
DQG�WKHLU�GLVSRVDO��LW�KDV�EHHQ�GLVFXVVHG�ZKHWKHU�39&�VKRXOG�EH�FODVVLILHG�DV�KD]DUGRXV�RU�QRQ�
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KD]DUGRXV�ZDVWH��)RU�WKH�WLPH�EHLQJ�QR�FRPPRQ�SRVLWLRQ�KDV�EHHQ�UHDFKHG��7KH�QRUPDO�FRQWHQW�
RI�OHDG�LQ�39&�LV�W\SLFDOO\�������'(3$���������:DVWH�FRQWDPLQDWHG�ZLWK�OHDG�FRPSRXQGV�KLJKHU�
WKDQ������RU�FDGPLXP�KLJKHU�WKDQ������E\�ZHLJKW�LV��DFFRUGLQJ�WR�WKH�FODVVLILFDWLRQ�UXOHV�LQ�WKH�
KD]DUGRXV�ZDVWH�GLUHFWLYH���������((&���FODVVLILHG�DV�KD]DUGRXV��+DUG�39&�ZLOO�QRUPDOO\�KDYH�D�
FDGPLXP�OHYHO�RI��������

����� 6FUDSSHG�FDUV�

$V� WKH� QXPEHU� RI� FDUV� LQ� (8� LV� LQFUHDVLQJ� VR� LV� WKH� QXPEHU� RI� VFUDSSHG� FDUV� �(QG� RI� /LIH�
9HKLFOHV��WKDW�QHHG�WR�EH�WUHDWHG��DW�SUHVHQW��WKH�TXDQWLW\�RI�ZDVWH�IURP�VFUDSSHG�FDUV�LQ�WKH�(8�
LV�HVWLPDWHG�DW���WR����PLOOLRQ�WRQQHV���

)LJXUH�������������&$5�� &DU�FRPSRVLWLRQ�

0DMRU�HQYLURQPHQWDO�SUREOHPV�DUH�UHODWHG�WR�WKH�WUHDWPHQW�RI�WKH�����QRQ�PHWDOOLF�SDUWV�RI�VFUDSSHG�FDUV��

6RXUFH��(XURSHDQ�&RPPLVVLRQ��'*;,������D��,33(�������

�

6FUDSSHG�FDUV�DUH�XVXDOO\��DIWHU�GLVPDQWOLQJ�RI�GLUHFWO\�UHXVDEOH�SDUWV��VKUHGGHG�LQWR�VPDOO�SLHFHV�
DQG�WKHQ�VHSDUDWHG�LQWR�WKUHH�IUDFWLRQV�²�LURQ�DQG�VWHHO��RWKHU�PHWDOV�DQG�QRQ�PHWDOOLFV��)LJXUH�
���������7KH�PHWDOV�DUH�WR�D�YHU\�KLJK�GHJUHH�UHF\FOHG�DQG�VPHOWHG�GRZQ�WR�QHZ�UDZ�PDWHULDOV��
5H�VPHOWLQJ�RI�PHWDOV�LV�OHVV�HQHUJ\�FRQVXPLQJ�WKDQ�SURGXFWLRQ�RI�PHWDOV�IURP�RUH��EXW�FUHDWHV�
QHZ�SUREOHPV�RI�DLU�SROOXWLRQ�DQG�RU�KD]DUGRXV�GXVW�IURP�WKH�FOHDQLQJ�RI�WKH�VPRNH��6HFRQGDU\�
VWHHOZRUNV�DUH�HVWLPDWHG�WR�EH�UHVSRQVLEOH�IRU�����RI�WKH�FKURPLXP������RI�WKH�]LQF�DQG����RI�
WKH�GLR[LQV�HPLWWHG�LQ�(XURSH��81(&(����������6HFRQGDU\�VWHHO�VPHOWLQJ�W\SLFDOO\�UHVXOWV�LQ����
���NJ�GXVW�SHU� WRQQH� VWHHO� UHF\FOHG�� ,Q������ DERXW� �������� WRQQHV�RI�GXVW�ZHUH�JHQHUDWHG� LQ�
:HVWHUQ� (XURSH�� 7KH� GXVW� LV� SROOXWHG� ZLWK� KHDY\� PHWDOV� DQG� KDV� WR� EH� WUHDWHG� DW� VSHFLDO�
WUHDWPHQW�SODQWV��+RIIPDQQ���������7KH�DPRXQW�DQG�KD]DUGRXV�SURSHUWLHV�RI�WKH�GXVW�UHIOHFW�WKH�
TXDOLW\�RI�WKH�VFUDS�UHFHLYHG��7KH�'DQLVK�6WHHO�:RUNV�ZDV�DEOH�WR�UHGXFH�WKH�ORDG�RI�KHDY\�PHWDOV�
LQ� VFUDS�E\����� IURP������ WR������ WKURXJK� VWULFWHU�UXOHV� IRU�SUHWUHDWPHQW�RI� WKH�VFUDS��$IWHU�
�����KHDY\�PHWDO�FRQWHQW�KDV� LQFUHDVHG�GXH�WR�WKH� LQFUHDVLQJ�XVH�RI�]LQF� LQ�FDUV� �'DQLVK�6WHHO�
:RUNV���������

,Q�UHODWLRQ�WR�ZDVWH�WUHDWPHQW�WKH�QRQ�PHWDO�SDUW��VKUHGGHU�ZDVWH��LV�WKH�PRVW�SUREOHPDWLF��7KH�
SUHVHQW�DPRXQW�RI�VKUHGGHU�ZDVWH�IURP�FDUV�LV�LQ�WKH�UDQJH�RI���WR�����PLOOLRQ�WRQQHV�LQ�WKH�(8��
7KLV� ZDVWH� LV� D�PL[WXUH� RI� IRDP�� WH[WLOHV�� SODVWLF�� UXEEHU�� JODVV�� RLO� DQG� KD]DUGRXV� ZDVWH�� ,W� LV�
JHQHUDOO\�KLJKO\�FRQWDPLQDWHG�ZLWK�KHDY\�PHWDOV��RLO��EUDNH�IOXLGV�HWF��DQG�DW�SUHVHQW�WKLV�ZDVWH�LV�
ODQGILOOHG� LQ�PRVW�0HPEHU�6WDWHV��,W�FDQQRW�EH�UHF\FOHG�DQG�LQFLQHUDWLRQ�LV�SUREOHPDWLF�GXH�WR�
WKH�RIWHQ�KLJK�FRQWHQW�RI�KHDY\�PHWDOV�DQG�39&��'DQLVK�VWXGLHV� LQGLFDWH� WKDW�EHWWHU�VRUWLQJ�RI�
VKUHGGHU� ZDVWH� FDQ� UHGXFH� WKH� KHDY\�PHWDO� FRQWHQW� FRQVLGHUDEO\� DQG� PDNH� LQFLQHUDWLRQ� ZLWK�
HQHUJ\�UHFRYHU\�OHVV�SUREOHPDWLF��0LOM¡VW\UHOVHQ����������

��� :DVWH�DPRXQWV�DQG�WUHDWPHQW�LQ�WKH�$FFHVVLRQ�&RXQWULHV�

7KH� ��� FHQWUDO� DQG� HDVWHUQ� (XURSHDQ� $FFHVVLRQ� &RXQWULHV� DSSO\LQJ� IRU� PHPEHUVKLS� RI� WKH�
8QLRQ� ZLOO� QHHG� WR� KDUPRQLVH� OHJLVODWLRQ� DQG� SUDFWLFHV� LQ� WKH� DUHD� RI� ZDVWH� PDQDJHPHQW� WR�
HQVXUH�FRPSOLDQFH�ZLWK�(8�OHJLVODWLYH�UHTXLUHPHQWV���7RWDO�UHSRUWHG�TXDQWLWLHV�RI�ZDVWH�UHSRUWHG�
DUH�WKUHH�WLPHV�WKH�(8�DYHUDJH��$OWKRXJK�WKHUH�DUH�GLIIHUHQFHV�RI�GHILQLWLRQ�DQG�GDWD�FRYHUDJH��
WKH�PDLQ� H[SODQDWLRQ� VHHPV� WR� EH� KLJKHU� UHSRUWHG� DPRXQWV� RI�PLQLQJ� ZDVWH� DQG� ZDVWH� IURP�
DJULFXOWXUH�� :KHUH� D� EUHDNGRZQ� LV� DYDLODEOH� E\� VRXUFH� WKH� DYHUDJH� ILJXUHV� IRU�PDQXIDFWXULQJ�
ZDVWH�DQG�ZDVWH�IURP�HQHUJ\�DUH�DERXW�����DERYH�WKH�(8�DYHUDJH��)LJXUH��������	����������

)LJXUH�������������0$1	(1�&$3�� 0DQXIDFWXULQJ�ZDVWH���:DVWH�IURP�HQHUJ\�FDSLWD�LQ�VHOHFWHG�
$FFHVVLRQ�&RXQWULHV�FRPSDUHG�ZLWK�(8�DYHUDJH�
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7KH�ILJXUH�VKRZV�WKDW�WKH�TXDQWLW\�RI�ZDVWH�IURP�PDQXIDFWXULQJ�DQG�HQHUJ\�SURGXFWLRQ�LV�LQ�DYHUDJH�DERXW�����
KLJKHU�LQ�VHOHFWHG�$FFHVVLRQ�&RXQWULHV�WKDQ�LQ�(8��7KH�YHU\�KLJK�WRWDO�IRU�(VWRQLD�LV�PDLQO\�GXH�WR�ZDVWH�IURP�
RLO�VKDOH�EDVHG�HQHUJ\�SURGXFWLRQ��

6RXUFH��(($������E��2(&'������D�

�

7KH�JHQHUDWLRQ�RI�LQGXVWULDO�ZDVWH�GHSHQGV�RQ�ERWK�WKH�W\SH�RI�LQGXVWU\�DQG�WKH�H[WHQW�WR�ZKLFK�
SURGXFWLRQ�SURFHVVHV�PDNH�XVH�RI�FOHDQHU�WHFKQRORJ\�DQG�ZDVWH�PLQLPLVDWLRQ�SURFHGXUHV���

)LJXUH�������������06:B$&&(66��

7KH�ILJXUH�VKRZV�WKDW�WKH�DYHUDJH�JHQHUDWLRQ�RI�PXQLFLSDO�ZDVWH�LV�DERXW������KLJKHU�ZLWKLQ�(8������
NLOR�FDSLWD�\HDU��WKDQ�LQ�WKH�$FFHVVLRQ�&RXQWULHV��$&�������NLOR�FDSLWD�\HDU���*'3�H[SUHVVHG�DV�DYHUDJH�
3XUFKDVLQJ�3RZHU�3DULW\��333��LQ�WKH�$&�LV�DERXW�����RI�WKH�(8�DYHUDJH��7KHUH�LV�QR�WUHQG�LQ�WKH�FRQQHFWLRQ�
EHWZHHQ�ZDVWH�JHQHUDWLRQ�DQG�333�DV�WKHUH�VHHPV�WR�EH�ZLWKLQ�WKH�(8��/DWYLD�LV�QRW�LQFOXGHG�LQ�WKH�WDEOH�
EHFDXVH�WKH�GDWD�IRU�/DWYLD�LV�QRW�FOHDUO\�GHILQHG��

6RXUFH��(($������E��2(&'������D�

��� (QYLURQPHQWDO�LPSDFWV�RI�ODQGILOOLQJ�DQG�LQFLQHUDWLRQ�RI�ZDVWH�

����� /DQGILOOLQJ�

7KH�PDLQ�HQYLURQPHQWDO�SUHVVXUHV�IURP�ODQGILOOLQJ�RI�ZDVWH�DUH��

• SROOXWLRQ�RI�VXUIDFH�ZDWHU�DQG�JURXQGZDWHU�ZLWK�WR[LF�VXEVWDQFHV�DQG�QXWULHQWV�OHDFKLQJ�IURP�
WKH�ZDVWH��

• FRQWULEXWLRQ�WR�WKH�JUHHQKRXVH�HIIHFW�E\�HPLVVLRQ�RI�PHWKDQH��

• ODQG�XVH��LQFOXGLQJ�ORVV�RI�QDWXUDO�DUHDV���

)XUWKHUPRUH�WKH�ODQGILOOV�UHSUHVHQW�D�SHUPDQHQW�ORVV�RI�UHVRXUFHV�DQG�WKH�QHHG�IRU�FRQWUROOLQJ�
WKH�SROOXWLRQ�OHDGV�WR�LQFUHDVLQJ�SXEOLF�H[SHQGLWXUH�IRU�PRQLWRULQJ�DQG�FOHDQ�XS�RSHUDWLRQV��

7KH�H[WHQW�RI�WKHVH�SUREOHPV�YDULHV�DFFRUGLQJ�WR�WKH�W\SH�RI�ZDVWH�ODQGILOOHG��WKH�FRQVWUXFWLRQ�RI�
WKH�ODQGILOO�DQG�WKH�K\GURJHRORJLFDO�FRQGLWLRQV��,Q�UHODWLRQ�WR�WKH�ULVN�RI�JURXQGZDWHU�SROOXWLRQ�
VWXGLHV� KDYH� VKRZQ� WKDW� WKH� OHDFKDWH� PD\� EH� D� ULVN� HYHQ� DIWHU� VHYHUDO� FHQWXULHV�� 3ROOXWLRQ� RI�
JURXQGZDWHU�ZLOO�RIWHQ�JLYH�SUREOHPV�IRU�GHFDGHV�HYHQ�DIWHU�WKH�VRXUFH�RI�WKH�SROOXWLRQ�KDV�EHHQ�
VWRSSHG� EHFDXVH� JURXQGZDWHU� UHVRXUFHV� DUH� JHQHUDWHG� RQO\� YHU\� VORZO\�� 6RUWLQJ� DQG� SUH�
WUHDWPHQW� �H�J�� LQFLQHUDWLRQ��RI� WKH�ZDVWH�FDQ�UHGXFH�WKH�KDUPIXOQHVV�RI� WKH� OHDFKDWH��EXW�HYHQ�
OHDFKDWH� IURP� LQFLQHUDWLRQ� VODJ� PD\� H[FHHG� JURXQGZDWHU� TXDOLW\� FULWHULD� IRU� XS� WR� ���� \HDUV�
�7DEOH����������

7DEOH����������/$1'/($&+���3ROOXWLRQ�IURP�ODQGILOOV�FDQ�JR�RQ�IRU�FHQWXULHV�

5DWH�RI�OHDFKDWH�
SURGXFWLRQ�

+D]DUGRXV�ZDVWH�
ODQGILOO�

0XQLFLSDO�VROLG�ZDVWH�
ODQGILOO�

1RQ�KD]DUGRXV�ORZ�
RUJDQLF�ZDVWH�ODQGILOO�

,QRUJDQLF�ZDVWH�

0HGLXP��
����PP�DQQXXP��

����\HDUV� ����\HDUV� ����\HDUV� ����\HDUV�

+LJK��
�����PP�DQQXXP��

����\HDUV� ����\HDUV� ���\HDUV� ���\HDUV�

�

(VWLPDWH�RI�WKH�WLPH��LQ�\HDUV��QHHGHG�EHIRUH�OHDFKDWH�IURP�GLIIHUHQW�ODQGILOOV�FDQ�EH�UHOHDVHG�ZLWKRXW�ULVN�WR�
JURXQGZDWHU�UHVRXUFHV��7KH�WLPH�QHHGHG�WR�ZDVK�RXW�WKH�SROOXWDQWV�GHSHQGV�RQ�WKH�DPRXQW�RI�UDLQZDWHU�
ZDVKLQJ�WKURXJK�WKH�ZDVWH��OHDFKDWH�SURGXFWLRQ���WZR�VFHQDULRV�DUH�SUHVHQWHG��&DOFXODWLRQV�DUH�EDVHG�RQ�D�
ODQGILOO�ZLWK�DQ�DYHUDJH�KHLJKW�RI����P��1RQ�KD]DUGRXV�ORZ�RUJDQLF�ZDVWH�ODQGILOOV�UHSUHVHQW�ODQGILOOV�UHFHLYLQJ�D�
PL[WXUH�RI�FRPPHUFLDO�ZDVWH�DQG�QRQ�KD]DUGRXV�LQGXVWULDO�ZDVWH��
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6RXUFH��+MHOPDU�HW�DO��������

�

0DMRU�JDVHV�HPLWWHG�DUH�PHWKDQH�DQG�FDUERQ�GLR[LGH�IURP�GHJUDGLQJ�RUJDQLF�VXEVWDQFHV�LQ�WKH�
ZDVWH��7KH�JUHHQKRXVH�HIIHFW�RI�PHWKDQH�LV�HVWLPDWHG�WR�EH����WLPHV�WKDW�RI�FDUERQ�GLR[LGH�RYHU�
D����\HDU�SHULRG�DQG����WLPHV�RYHU�D�����\HDU�SHULRG��,33&���������0HWKDQH�LV�HVWLPDWHG�WR�EH�
WKH�FDXVH�RI�����RI� WKH�JOREDO�JUHHQKRXVH�HIIHFW� �(XURSHDQ�&RPPLVVLRQ������E�� �VHH�&KDSWHU�
������)URP�PRVW�ODQGILOOV�PHWKDQH�LV�UHOHDVHG�GLUHFWO\�LQWR�WKH�DWPRVSKHUH�ZKHUH�LW�FRQWULEXWHV�WR�
WKH�JUHHQKRXVH�HIIHFW��0HWKDQH�IURP�ODQGILOOV�ZDV�HVWLPDWHG�WR�PDNH�XS�����RI� WRWDO�PHWKDQH�
HPLVVLRQV� IURP� WKH� (8� LQ� ����� �(XURSHDQ�&RPPLVVLRQ�� ����D���%HIRUH� EHLQJ� UHOHDVHG� WR� WKH�
DWPRVSKHUH�PHWKDQH�PD\�DFFXPXODWH�LQ�EXLOGLQJV�RQ�RU�DGMDFHQW�WR�ODQGILOOV�DQG�SUHVHQW�D�YHU\�
UHDO�GDQJHU�RI�H[SORVLRQ��

7KH� SUREOHPV� RI� PHWKDQH� HPLVVLRQV� FDQ� EH� VROYHG� HLWKHU� E\� DYRLGLQJ� ODQGILOOLQJ� RI� RUJDQLF�
PDWWHU� RU� E\� FROOHFWLQJ� DQG� XWLOLVLQJ� WKH� JDV� DW� WKH� ODQGILOO�� $� QXPEHU�RI�0HPEHU�6WDWHV�KDYH�
DOUHDG\� LVVXHG� RU� SODQ� WR� LVVXH� JHQHUDO� EDQV� RQ� ODQGILOOLQJ� RI� RUJDQLF� ZDVWH�� 7KH� SURSRVHG�
'LUHFWLYH�RQ�WKH�/DQGILOOLQJ�RI�:DVWH��(XURSHDQ�8QLRQ��������ZLOO�GHPDQG�JDV�FROOHFWLRQ�IURP�
DOO� QHZ� ODQGILOOV� UHFHLYLQJ� ELRGHJUDGDEOH� ZDVWH� DQG� VHWV� JRDOV� IRU� WKH� UHGXFWLRQ� RI� PXQLFLSDO�
RUJDQLF� ZDVWH� WR� EH� ODQGILOOHG�� 7KH� ILUVW� HIIHFWV� RI� WKLV� GLUHFWLYH� ZLOO� DSSHDU� VHYHQ� \HDUV� DIWHU�
LPSOHPHQWDWLRQ�� (YHQ� DIWHU� WKLV� GDWH� RUJDQLF� ZDVWH� IURP� LQGXVWU\� DQG� RWKHU� DFWLYLWLHV� FDQ� EH�
ODQGILOOHG�SURYLGLQJ�JDV�FROOHFWLRQ�V\VWHPV�DUH�LQVWDOOHG��

����� ,QFLQHUDWLRQ�

7KH�WRWDO�TXDQWLW\�RI�ZDVWH�LQFLQHUDWHG�LQ�WKH�(8�LV�QRW�DYDLODEOH�IURP�RIILFLDO�VWDWLVWLFDO�VRXUFHV��
'DWD�UHSRUWHG�WR�WKH�2(&'�LQGLFDWHV�D�WRWDO�DQQXDO�LQFLQHUDWLRQ�RI�0XQLFLSDO�6ROLG�:DVWH��06:��
RI� DERXW� ��� PLOOLRQ� WRQQHV� �2(&'�� ������� 7KLV� PXVW� EH� WDNHQ� DV� WKH� PLQLPXP� TXDQWLW\�� ,Q�
VHYHUDO�FRXQWULHV�UHSRUWHG�TXDQWLWLHV�RI� LQFLQHUDWHG�ZDVWH�DUH�KLJKHU�EHFDXVH�RWKHU�ZDVWH�W\SHV�
DUH� LQFLQHUDWHG� DV�ZHOO� �LQGXVWULDO� DQG� FRPPHUFLDO�ZDVWH�� �,6:$���������5HSRUWHG� LQFLQHUDWLRQ�
FDSDFLWLHV�DUH�DOVR�PXFK�KLJKHU�IRU�D�QXPEHU�RI�FRXQWULHV��(7&�:���������

,W�VKRXOG�DOVR�EH�QRWHG�WKDW�FRQVLGHUDEOH�TXDQWLWLHV�RI�ZDVWH�DUH�LQFLQHUDWHG�LQ�FHPHQW�NLOQV��VWHHO�
RYHQV�DQG�LQGXVWULDO�ERLOHUV��,Q�*HUPDQ\�DORQH�WKH�IROORZLQJ�TXDQWLWLHV�RI�ZDVWH�DUH�LQFLQHUDWHG�
LQ�FHPHQW�NLOQV��������������������WRQQHV�ZDVWH�RLO���������WRQQHV�KD]DUGRXV�ZDVWH��EOHDFKLQJ�
VRLO��VROYHQWV��SDLQW�VOXGJH��FRQWDPLQDWHG�ZRRG��DQG���������WRQQHV�ZDVWH�W\UHV��-RKQNH���������
7R� ZKDW� H[WHQW� WKHVH� DPRXQWV� DUH� LQFOXGHG� LQ� WKH� 2(&'� VWDWLVWLFV� LV� YHU\� XQFOHDU�� 7KH�
HQYLURQPHQWDO�LPSDFW�RI�LQFLQHUDWLRQ�RXWVLGH�LQFLQHUDWLRQ�SODQWV�LV�RQO\�SDUWLDOO\�GHVFULEHG���

+LVWRULFDOO\� WKH� SULPDU\� DLP� RI� LQFLQHUDWLQJ� ZDVWH� ZDV� WR� UHGXFH� WKH� TXDQWLW\� RI� ZDVWH� WR� EH�
ODQGILOOHG�� ,Q�JHQHUDO� LQFLQHUDWLRQ� UHGXFHV�PXQLFLSDO�ZDVWH� WR�DERXW�����RI� LWV�RULJLQDO�ZHLJKW�
�JHQHUDWLRQ�RI�����NJ�RI�ERWWRP�DVK�SHU�WRQQH�RI�ZDVWH�LQSXW���7KH�UHPDLQLQJ�VODJ�LV�PXFK�PRUH�
VWDEOH� WKDQ� XQWUHDWHG� ZDVWH� DQG� IDU� HDVLHU� WR� ODQGILOO� RU� UHF\FOH� �LQ� URDG� FRQVWUXFWLRQ� HWF���� ,Q�
PDQ\� LQFLQHUDWRU�SODQWV� WKH� HQHUJ\�REWDLQHG� LV� XWLOLVHG�� DQG� WKH� IRFXV� RQ� HQHUJ\� UHFRYHU\�KDV�
EHHQ�LQFUHDVLQJ�DQG�LV�HPSKDVLVHG�LQ�WKH�(XURSHDQ�&RPPXQLW\�6WUDWHJ\�RQ�:DVWH���

'HVSLWH� LWV�SRVLWLYH�DVSHFWV�ZDVWH� LQFLQHUDWLRQ�DOVR�FUHDWHV�QHZ�SUREOHPV�WKURXJK�UHOHDVH�RI�DLU�
SROOXWDQWV�DQG�JHQHUDWLRQ�RI�VHFRQGDU\�ZDVWH�VWUHDPV��VODJ�DQG�IO\�DVK����

$LU�SROOXWLRQ�

7KH�PDLQ�FRQWDPLQDQWV� UHOHDVHG� LQ� WKH�FRPEXVWLRQ�SURFHVV�DUH�DFLG�JDVHV��SRO\F\FOLF�DURPDWLF�
K\GURFDUERQV��3$+���GLR[LQV��3&''��DQG�IXUDQV��3&')���GXVW�DQG�KHDY\�PHWDOV��

)RU�VRPH�FRPSRXQGV�ZDVWH�LQFLQHUDWLRQ�KDV�FRQWULEXWHG�VLJQLILFDQWO\�WR�WKH�WRWDO�SUHVVXUH�RQ�WKH�
HQYLURQPHQW��)LJXUH�����������

)LJXUH�������������,1&,1(5���,QFLQHUDWRU�HPLVVLRQV�

7KH�ILJXUH�VKRZV�WKH�UHODWLYH�VKDUH�RI�HPLVVLRQV�IURP�LQFLQHUDWLRQ�SODQWV�FRPSDUHG�ZLWK�WRWDO�(XURSHDQ�
HPLVVLRQV�LQFOXGLQJ�QDWXUDO�VRXUFHV��%DVHG�RQ�HVWLPDWHV�IRU�D�WRWDO�RI����(XURSHDQ�FRXQWULHV�LQ�������ODWHVW�IXOO�
GDWD�DYDLODEOH���
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6RXUFH��8PZHOWEXQGHVDPW�������

(PLVVLRQV�IURP�LQFLQHUDWRUV�KDYH�XQGRXEWHGO\�EHHQ�UHGXFHG�FRQVLGHUDEO\�DIWHU������GXH�WR�WKH�
FORVLQJ�RI�PDQ\�VPDOO�LQVWDOODWLRQV�DQG�WKH�LQWURGXFWLRQ�RI�FOHDQLQJ�V\VWHPV��(VWLPDWHV�FRYHULQJ�
WKH� (8�� 1RUZD\� DQG� 6ZLW]HUODQG� VKRZ� D� PDUNHG� GHFUHDVH� LQ� GLR[LQ� HPLVVLRQV� IURP� �� ���� J�
GLR[LQ� HTXLYDOHQWV� �,�7(4�� LQ� ����� �8PZHOWEXQGHVDPW�712�� ������ WR� �� ���� J� LQ� �����
�/DQGHVXPZHOWDPW�1RUGUKHLQ�:HVWIDOHQ�� ������� 6LPLODU�GHFUHDVHV�PXVW� EH� H[SHFWHG� IRU�KHDY\�
PHWDOV��,Q���������ZDVWH�LQFLQHUDWLRQ·V�VKDUH�RI�WRWDO�HPLVVLRQV�LQ�*HUPDQ\�ZDV�HVWLPDWHG�WR�EH�
����RI�GLR[LQV�����RI�PHUFXU\�DQG������RI�FDGPLXP���

5HVLGXHV�IURP�DLU�SROOXWLRQ�FRQWURO�V\VWHPV�

'XH�WR�ERWK�(8�DQG�QDWLRQDO�OHJLVODWLRQ�PRVW�ODUJH�LQFLQHUDWLRQ�SODQWV�DQG�DOO�SODQWV�HVWDEOLVKHG�
DIWHU� ����� DUH�QRZ�HTXLSSHG�ZLWK� DGYDQFHG� FOHDQLQJ� V\VWHPV��1R� VWDWLVWLFDO�GDWD� H[LVWV�RQ� WKH�
TXDQWLW\�RI�UHVLGXHV� IURP�IOXH�JDV�FOHDQLQJ��$V�WKH�TXDQWLW\�RI�ZDVWH�JHQHUDWHG�GHSHQGV�RQ�WKH�
SURFHVV��7DEOH���������WKH�FRPSRVLWLRQ�RI�WKH�ZDVWH�LQFLQHUDWHG�DQG�WKH�GHVLJQ�RI�WKH�WUHDWPHQW�
V\VWHP��HVWLPDWHV�ZLOO�EH�YHU\�XQFHUWDLQ��

7DEOH������������5(6,'8(6��$SSUR[LPDWH�TXDQWLWLHV�RI�UHVLGXH�LQ�NJ�GU\�PDWWHU�SHU�WRQQH�RI�ZDVWH�
LQFLQHUDWHG�XVLQJ�GLIIHUHQW�PHWKRGV�RI�FOHDQLQJ�

7KH�WDEOH�VKRZV�DSSUR[LPDWH�TXDQWLWLHV�
RI�UHVLGXH�SHU�WRQQH�ZDVWH�IURP�
GLIIHUHQW�IOXH�JDV�FOHDQLQJ�V\VWHPV�
DSSOLHG�LQ�(XURSH��

6RXUFH��,QWHUQDWLRQDO�$VK�:RUNLQJ�*URXS��

�����

�

�

�

&RPPRQ� WR� DOO� UHVLGXHV� LV� WKDW� WKH\� DUH� KLJKO\� FRQWDPLQDWHG� DQG� LQ� PRVW� FDVHV� FODVVLILHG� DV�
KD]DUGRXV� ZDVWH�� 8QOHVV� WUHDWHG� IXUWKHU� WKH� SROOXWDQWV� DUH� DOVR� YHU\� VROXEOH� DQG� WKH� ZDVWH� LV�
WKHUHIRUH�GLIILFXOW�WR�VWRUH�LQ�ODQGILOOV��

7KH�SUREOHPV�RI�LQFLQHUDWRU�VODJ�

%DVHG�RQ�DYDLODEOH�LQIRUPDWLRQ�WKH�WRWDO�DPRXQW�RI�VODJ�IURP�LQFLQHUDWRU�SODQWV�LV�HVWLPDWHG�WR�EH�
EHWZHHQ���DQG���PLOOLRQ�WRQQHV�SHU�\HDU�LQ�(($�FRXQWULHV��,Q�D�QXPEHU�RI�FRXQWULHV�WKH�VODJ�LV�
UHF\FOHG� DQG� XVHG� IRU� URDG� FRQVWUXFWLRQ�� HPEDQNPHQWV� DQG� QRLVH� EDUULHUV� DQG� IRU� FRQFUHWH�
SURGXFWLRQ��,Q�'HQPDUN�DQG�WKH�1HWKHUODQGV�EHWZHHQ����DQG�����RI�WKH�VODJ�LV�UHF\FOHG��ZKLOH�
RQO\� ���� LV� UHF\FOHG� LQ�*HUPDQ\� DQG�KDUGO\� DQ\� VODJ� LV� UHF\FOHG� LQ�6ZHGHQ� �'(3$�������DQG�
,QWHUQDWLRQDO�$VK�:RUNLQJ�*URXS����������

:KHQ�DQDO\]LQJ�WKH�FKHPLFDO�FRPSRVLWLRQ�RI�LQFLQHUDWRU�VODJ�D�PDMRU�FRQFHUQ�LV�WKH�KHDY\�PHWDOV�
FRQWHQW�ZKLFK�LV� LQ�PDQ\�FDVHV�FRQVLGHUDEO\�KLJKHU�WKDQ�WKH�FRQFHQWUDWLRQV�RFFXUULQJ�QDWXUDOO\�
LQ�VRLO��7DEOH���������

7DEOH������������+0�6/$*��+HDY\�PHWDOV�LQ�VODJ�DQG�VRLOV�LQ�PJ�NLOR�

� &OHDQLQJ�WHFKQRORJ\�DSSOLHG�

:DVWH�7\SH� 'U\� 6HPL�GU\� :HW�

)O\�DVK� �������� �������� ������

'U\�UHVLGXH��
LQFOXGLQJ�IO\�DVK�

������ ������ �

6OXGJH�IURP�
ZDVWHZDWHU�

� � ����
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7KH�WDEOH�FRPSDUHV�FRQFHQWUDWLRQV�RI�KHDY\�PHWDOV�DQG�3$+�LQ�VODJ��PJ�NLOR��ZLWK�QDWXUDO�YDULDWLRQ�LQ�VRLO�DQG�
'XWFK�WDUJHW�YDOXHV�IRU�JRRG�VRLO�TXDOLW\��7KH�WDEOH�LOOXVWUDWHV�WKDW��IRU�PRVW�KHDY\�PHWDOV�WKH�FRQWHQW�LQ�
LQFLQHUDWRU�VODJ�PD\�H[FHHG�HYHQ�H[WUHPH�QDWXUDO�FRQGLWLRQV�DQG�LQ�DOPRVW�DOO�FDVHV�H[FHHG�UHFRPPHQGHG�
VWDQGDUGV���

6RXUFH��,QWHUQDWLRQDO�$VK�:RUNLQJ�*URXS��������/DP �DQG�/HHQDHUV������

�
7KLV�PHDQV� WKDW� LQ�PDQ\�FDVHV� WKH�XVH�RI� VODJ�IRU�FRQVWUXFWLRQ�SXUSRVHV�PD\� LQ�WKH� ORQJ�WHUP�
OHDG�WR�FRQWDPLQDWLRQ�RI�VXUURXQGLQJ�DUHDV�ZLWK�GXVW�FRQWDLQLQJ�KHDY\�PHWDOV�LI�WKH�VXUIDFH�LV�QRW�
VHDOHG��2Q�WKH�RWKHU�KDQG�XVH�XQGHU�DVSKDOW�RU�FRQFUHWH�ZLOO�UHGXFH�WKLV�SUREOHP��

,Q� UHODWLRQ� WR� FRQWDPLQDWLRQ�RI�ZDWHU�PRVW� RI� WKH�KHDY\�PHWDOV� DUH�SUHVHQW� DV� YHU\� VWDEOH� DQG�
LQVROXEOH� FKHPLFDO� FRPSRXQGV� �7DEOH���������6WXGLHV�RI� OHDFKLQJ� IURP�VODJ�VKRZ�WKDW� WKH�PDLQ�
ULVN� RI� FRQWDPLQDWLRQ� RI� GULQNLQJ� ZDWHU� FRPHV� IURP� OHDG� DQG� FDGPLXP�� EXW� KLJK� FRQWHQWV� RI�
VROXEOH� FKORULGH� DQG� VXOSKDWH� DOVR� SUHVHQW� D� SUREOHP�� 7KH�PDLQ� ULVN� ZKHQ� XVHG� IRU� KDUERXU�
FRQVWUXFWLRQ�LV�FRSSHU�DQG�OHDG��&RSSHU�LV�SDUWLFXODUO\�WR[LF�IRU�PDULQH�RUJDQLVPV��7K\JHVHQ�HW�
DO����������

7DEOH������������5,6.�6/$*�� (QYLURQPHQWDO�ULVN�IDFWRUV�IURP�OHDFKLQJ�IURP�VODJ�

7KH�WDEOH�VKRZV�KRZ�PDQ\�WLPHV�OHDFKDWH�IURP�VODJ�H[FHHGV�VHOHFWHG�ZDWHU�TXDOLW\�FULWHULD�RU�GLIIHUHQW�
FRPSRXQGV�EDVHG�RQ�OHDFKLQJ�WHVWV��7KH�TXDOLW\�FULWHULD�KDYH�EHHQ�VHOHFWHG�IURP�QDWLRQDO�DQG�(8�FULWHULD�LQ�
RUGHU�WR�UHSUHVHQW�~ZRUVW�FDVH���&KORULGH�DQG�VXOSKDWH�GR�QRW�SUHVHQW�D�SUREOHP�LQ�FRDVWDO�DUHDV�GXH�WR�WKH�
QDWXUDO�KLJK�FRQFHQWUDWLRQ�LQ�VHD�ZDWHU��ZKLOH�FRSSHU�LV�SDUWLFXODUO\�WR[LF�WR�PDULQH�RUJDQLVPV�EXW�D�PLQRU�
SUREOHP�LQ�GULQNLQJ�ZDWHU��6HD�ZDWHU�VFHQDULR�LV�EDVHG�RQ�XVH�RI�VODJ�IRU�KDUERXU�FRQVWUXFWLRQ��

6RXUFH��7K\JHVHQ�HW�DO�������

�
'XH�WR�WKH�SRWHQWLDO�IRU�HQYLURQPHQWDO�SROOXWLRQ��UHF\FOLQJ�RI�VODJ�FDOOV�IRU�UHJXODWLRQ�DQG�VWULFW�
FRQWURO� RI� WKH� DPRXQWV� XVHG�� WKH� FRQGLWLRQV� IRU� XVH� DQG�SRVVLEO\� SUH�WUHDWPHQW� WR� UHGXFH� WKH�
DPRXQW�RI�FRQWDPLQDQWV�LQ�WKH�VODJ��7KH�LGHQWLILHG�SUREOHPV�KLJKOLJKW�WKH�QHHG�IRU�FRQWLQXRXV�
UHGXFWLRQ�LQ�WKH�XVH�RI�KHDY\�PHWDOV�DQG�LPSURYHG�VRUWLQJ�RI�WKH�ZDVWH�EHIRUH�LQFLQHUDWLRQ��

� 5DQJH�LQ�VODJ� 5DQJH�LQ�QDWXUDO�
VRLOV�

'XWFK�YDOXH�
IRU�JRRG�VRLO�
TXDOLW\�

$V� ����������� ������� ���

+J� ������������ ����������� ����

&G� ����������� ������������ ����

&U� ����������� ��������� ����

&X� ������������ �������� ���

1L� �������� ���������� ���

3E� ������������ �������� ���

=Q� ������������ ��������� ����

3$+� ������������ � ��

&RPSRXQG� 'ULQNLQJ�ZDWHU� 6HD�ZDWHU�

&DGPLXP� ���� ���

&RSSHU� ��� ������

0HUFXU\� ��� ���

/HDG� ���� ����

&KORULGH� ���� ��

6XOSKDWH� ���� ��
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3HU�FDSLWD�FRQVXPSWLRQ�LV�H[SHFWHG�WR�VLJQLILFDQWO\�LQFUHDVH�LQ�WKH�(8�EHWZHHQ������DQG�������
%DVHG�RQ�DVVXPSWLRQV� WKDW�KLVWRULFDO� WUHQGV�RI�ZDVWH�JHQHUDWLRQ�ZLOO� FRQWLQXH�� WKLV�FRXOG�PRUH�
WKDQ� FRXQWHU� JDLQV� IURP� FXUUHQW� SROLF\� LQLWLDWLYHV� WR� UHGXFH� ZDVWH� JHQHUDWLRQ� OLQNHG� WR�
FRQVXPSWLRQ�� VXJJHVWLQJ� WKDW� QHZ� LQLWLDWLYHV� ZLOO� EH� UHTXLUHG� WR� VWHP� WKH� JURZWK� LQ� ZDVWH�
JHQHUDWLRQ��

�����2XWORRN�7UHQGV��

7KH� OLPLWHG� V\VWHPDWLF� DQG� FRQVLVWHQW� GDWD� KLQGHUV� WKH� GHYHORSPHQW� RI� IXWXUH� ZDVWH� WUHQGV��
1HYHUWKHOHVV�� LI�REVHUYHG� WUHQGV�FRQWLQXH�XQGHU� WKH�EDVHOLQH�VFHQDULR��PRVW� W\SHV�RI�ZDVWH�ZLOO�
PRVW�SUREDEO\�LQFUHDVH�RYHU�WKH�QH[W�GHFDGH��+RXVHKROG�ZDVWH��IRU�H[DPSOH��LV�OLNHO\�WR�JURZ�E\�
DURXQG�����WR������IRU�WKH�(8�DV�D�ZKROH���

3URMHFWLRQV�VXJJHVW�WKDW�SDSHU�DQG�FDUGERDUG�FRQVXPSWLRQ�LQ�WKH�(8�FRXOG�H[SDQG�E\��������
E\� WKH� \HDU� ����� �(7&�:�� ������� 7KXV�� EHWZHHQ� ���PLOOLRQ� DQG� ����PLOOLRQ� WRQQHV� RI� ZDVWH�
SDSHU� DQG� FDUGERDUG� ZLOO� SUREDEO\� EH� JHQHUDWHG� E\� ����� XQGHU� WKH� SURMHFWHG� UDWH� RI�
FRQVXPSWLRQ���

*ODVV�FRQVXPSWLRQ�FRXOG�HTXDOO\�H[SDQG�E\��������IRU�WKH�SHULRG������WR�������(7&�:���������
7KLV�PHDQV�WKDW�E\������EHWZHHQ������PLOOLRQ�DQG����PLOOLRQ�WRQQHV�RI�JODVV�ZDVWH�ZLOO�SUREDEO\�
EH�JHQHUDWHG���

:LWKLQ�PXQLFLSDO�ZDVWH��WKH�DPRXQW�RI�SODVWLF�ZDVWH�LV�HVWLPDWHG�WR�LQFUHDVH�E\�����IURP������WR�
������$30(��������62)5(6���������

:DVWH� IURP� VFUDSSHG� YHKLFOHV� FRXOG� JURZ�GUDPDWLFDOO\� LQ� WKH� FRPLQJ�GHFDGHV�� WKH� QXPEHU� RI�
HQG�RI�OLIH� YHKLFOHV� LV� H[SHFWHG� WR� LQFUHDVH� E\� ���� EHWZHHQ� ����� DQG� ����� IRU� WKH� (8�
�(7&�:DVWH�� ������� $QRWKHU� HVWLPDWH� VXJJHVWV� WKDW� WKH� QXPEHU� RI� VFUDSSHG� FDUV� FRXOG� HYHQ�
LQFUHDVH�E\�����E\������DQG�E\�DOPRVW�����E\������FRPSDUHG�ZLWK������LQ�WKH�(8����)LJXUH�
��������H[FOXGLQJ�IRUPHU�(DVW�*HUPDQ\���.LOGH�DQG�/DUVHQ���������

)LJXUH�������������&$5352-(&7���&DU�SURMHFWLRQ�

7KH�JUDSK�VKRZV�HVWLPDWHG�QXPEHUV�RI�VFUDSSHG�FDUV�LQ�(8����H[FOXGLQJ�IRUPHU�(DVW�*HUPDQ\��IURP������WR�
������$OO�ILJXUHV�DUH�EDVHG�RQ�D�PRGHO�XVLQJ�KLVWRULFDO�GDWD��XQWLO�������DQG�SURMHFWLRQV�RI�WKH�FDU�IOHHW�
FRPELQHG�ZLWK�GHWDLOHG�LQIRUPDWLRQ�RQ�DJH�GLVWULEXWLRQ�RI�FDUV�LQ�WKH�GLIIHUHQW�0HPEHU�6WDWHV��7KH�UHVXOW�
VKRXOG�EH�VHHQ�DV�D�WUHQG�PRUH�WKDQ�D�SURMHFWLRQ�RI�H[DFW�QXPEHUV��

6RXUFH��.LOGH�	�/DUVHQ��������

�

)RU� WRWDO� VROLG� ZDVWH�� QR� FRPSUHKHQVLYH� SURMHFWLRQV� RI� VHFWRUDO� VKDUH� DUH� DYDLODEOH� IRU� ������
DOWKRXJK�FXUUHQWO\�PDQXIDFWXULQJ�DQG�FRQVWUXFWLRQ�GHPROLWLRQ�HDFK�DFFRXQW�IRU�����RI�WKH�WRWDO�
ZHLJKW�� 7KH� H[SHFWHG� UDSLG� H[SDQVLRQ� RI� WKH� VHUYLFH� DQG� WUDQVSRUWDWLRQ� VHFWRUV� PD\� KDYH�
REYLRXV� LPSOLFDWLRQV� IRU� WKH� DPRXQW� RI� SDFNDJLQJ� DQG� VFUDS� YHKLFOH�ZDVWH� GXULQJ� WKH� RXWORRN�
SHULRG���

7R�NHHS�SDSHU�DQG�FDUGERDUG�ZDVWH�GLVSRVDO�DQG�LQFLQHUDWLRQ�OHYHOV�FRQVWDQW�ZLWK�WKRVH�RI�������
DERXW����PLOOLRQV�WRQQHV�ZRXOG�KDYH�WR�EH�UHF\FOHG�E\�������6XFK�D�GHYHORSPHQW�ZRXOG�GHPDQG�
DQ� LQFUHDVH� LQ�UHF\FOHG�DPRXQWV�RI�PRUH� WKDQ�������PRUH� WKDQ���PLOOLRQ� WRQQHV�SHU�DQQXP���
6LPLODUO\�� ��� WR� ���PLOOLRQ� WRQQHV� RI� ZDVWH� JODVV� �DQ� LQFUHDVH� RI� ���� WR� WKH� ���� OHYHO�� ZRXOG�
UHTXLUH�UHF\FOLQJ�E\������MXVW�WR�VWDELOL]H�WKH�DPRXQW�RI�JODVV�ODQGILOOHG���

,Q� JHQHUDO�� ODQGILOOLQJ� LV� H[SHFWHG� WR� GHFUHDVH� DQG� UHF\FOLQJ� DQG� LQFLQHUDWLRQ� ZLWK� HQHUJ\�
UHFRYHU\� WR� LQFUHDVH� GXULQJ� WKH� RXWORRN� SHULRG�� 7KLV� ZLOO� UHSUHVHQW� VRPH� SURJUHVV� LQ� ZDVWH�
PDQDJHPHQW� LQ� (XURSH�� DOWKRXJK� KD]DUGRXV� ZDVWH� DQG� HPLVVLRQV� RI� WR[LF� FRPSRXQGV� IURP�
LQFLQHUDWLRQ�SODQWV�ZLOO� FRQWLQXH� WR�EH�SURGXFHG�DQG�UHF\FOLQJ�SODQWV�ZLOO�DOVR�NHHS�JHQHUDWLQJ�
VHFRQGDU\� ZDVWH� DQG� HPLVVLRQV�� ,QFUHDVLQJ� HIIRUWV� RQ� ZDVWH� DYRLGDQFH�� SKDVLQJ� RXW� RI� WR[LF�
FRPSRXQGV� LQ�PDWHULDOV� ZKHQ� IHDVLEOH� DQG� VHSDUDWLRQ� DW� VRXUFH� FRXOG� KRZHYHU�PLWLJDWH� WKHVH�
SUREOHPV���
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7KH� H[SHFWHG� ZDVWH� WUHQGV� GXULQJ� WKH� RXWORRN� SHULRG� VXJJHVW� WKDW� H[LVWLQJ� SROLFLHV�� DOWKRXJK�
SURYLGLQJ� VRPH�GHJUHH� RI� VXFFHVV��ZLOO� QRW� EH� VXIILFLHQW� WR� VWDELOLVH�ZDVWH� DULVLQJV��PHHW�SROLF\�
REMHFWLYHV�� RU� SURJUHVV� WRZDUGV� VXVWDLQDELOLW\�� )XWXUH� SURGXFW� SROLF\� LQ� (8� ZLOO� EH� RI� JUHDW�
LPSRUWDQFH� IRU� WKH�SRVVLELOLWLHV� WR�UHGXFH� WKH�DPRXQWV�RI�ZDVWH��7KH�&RPPLVVLRQ� �'*�;,��KDV�
DOUHDG\�WDNHQ�WKH�LQLWLDWLYH�WR�PDNH�D�VWXG\�LQ�WKLV�DUHD��(UQVW�	<RXQJ����������

(IILFLHQW� ZDVWH� PDQDJHPHQW� DQG� UHF\FOLQJ� PXVW� EH� VXSSRUWHG� E\� PHDVXUHV� WR� UHGXFH� ZDVWH�
JHQHUDWLRQ�� 7KLV� FDOOV� IRU� FRQVLGHUDWLRQ� RI� WKH� WRWDO� OLIHF\FOH� RI� SURGXFWV� DQG� VHUYLFHV��
HPSKDVLVLQJ�SUHYHQWLYH�PHDVXUHV�DW�VRXUFH�DQG�UH�XVH�RI�SURGXFWV�DQG�FRPSRQHQWV��2WKHUZLVH��
WKH�(8� WDUJHW� RI� VWDELOL]LQJ�PXQLFLSDO�ZDVWH�SHU� FDSLWD� E\������� DOWKRXJK� VRPHKRZ�DUELWUDULO\�
HVWDEOLVKHG�E\�WKH�)LIWK�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH��LV�XQOLNHO\�WR�EH�DFKLHYHG��

,QQRYDWLYH� LQLWLDWLYHV�DOUHDG\�H[LVW� LQ� VHYHUDO�(8�FRXQWULHV��6SHFLILF�SURSRVDOV�E\� WKH�(XURSHDQ�
&RPPLVVLRQ�LQFOXGH�D�GLUHFWLYH�RQ�WKH�WUHDWPHQW�RI�VFUDSSHG�YHKLFOHV�ZLWK�WKH�DLP�RI�LQFUHDVLQJ�
WKH� UHF\FOLQJ� RI� PDWHULDOV� WR� UHGXFH� WKH� SUREOHPV� DVVRFLDWHG� ZLWK� VKUHGGHG� ZDVWH�� ,PSRUWDQW�
LVVXHV�ZKLFK�ZRXOG� EH� DGGUHVVHG� DUH� WKH� TXDQWLWLHV� RI�KD]DUGRXV�PDWHULDOV� LQ� FDUV� DQG�KRZ� WR�
SURYLGH� IRU� PRUH� HIILFLHQW� GLVDVVHPEO\� DQG� UH�XVH�UHF\FOLQJ� RI� PDWHULDOV�� $QRWKHU� SRVVLEOH�
LQLWLDWLYH�ZRXOG�EH�VWDQGDUGLVDWLRQ�RI�FRQWDLQHU�JODVV�XVHG�IRU�EHYHUDJHV�WR�HQVXUH�UH�XVH��WKHUHE\�
UHGXFLQJ�WKH�JHQHUDWLRQ�RI�JODVV�ZDVWH��

%R[�������� &DVH�VWXG\��6HZDJH�VOXGJH�z�D�IXWXUH�ZDVWH�SUREOHP"�

7KRXVDQGV�RI�WUHDWPHQW�SODQWV�IRU�XUEDQ�ZDVWH�ZDWHU�HVWDEOLVKHG�RYHU�WKH� ODVW�GHFDGHV�UHGXFH�WKH�SROOXWLRQ�RI�
RXU�ODNHV��ULYHUV�DQG�FRDVWDO�ZDWHUV�EXW�DUH�DOVR�WKH�VRXUFH�RI�D�UDSLGO\�JURZLQJ�ZDVWH�SUREOHP��VHZDJH�VOXGJH���
7KH�DQQXDO�SURGXFWLRQ�RI�VHZDJH�VOXGJH�LQ�WKH�(8�ZDV�DQ�HVWLPDWHG�����PLOOLRQ�WRQQHV�GU\�VROLGV�LQ�������,I�WKH�
VOXGJH� LV� RQO\� PHFKDQLFDOO\� GHZDWHUHG� WKH� TXDQWLW\� RI� VOXGJH� WR� EH� PDQDJHG� LV� EHWZHHQ� ��� DQG� ��� PLOOLRQ�
WRQQHV���

'XH�WR�PRUH�VWULQJHQW�GHPDQGV�IRU�WUHDWPHQW�RI�XUEDQ�ZDVWH�ZDWHU��&RXQFLO�'LUHFWLYH��������((&��VHH�&KDSWHU�
����PDQ\�QHZ�WUHDWPHQW�SODQWV�DUH�GXH�IRU�FRPSOHWLRQ�E\�������7KH�DPRXQW�RI�VHZDJH�VOXGJH�LV�WKXV�H[SHFWHG�WR�
LQFUHDVH�E\�����WR�DW�OHDVW������PLOOLRQ�WRQQHV�GU\�VROLGV�E\�������)LJXUH����������+DOO�	�'DOLPLHU��������XSGDWHG�WR�
(8�E\�(7&�,:���)RU�VRPH�FRXQWULHV� WKH�TXDQWLW\�ZLOO� LQFUHDVH�E\�DV�PXFK�DV�������7KLV�H[SHFWHG�LQFUHDVH� LV� LQ�
LWVHOI� D� FKDOOHQJH� IRU� ZDVWH�PDQDJHPHQW� DQG� WKH� FKRLFHV� RI� WUHDWPHQW� DQG� GLVSRVDO�PHWKRGV� ZLOO� KDYH� ODUJH�
HFRQRPLF�DQG�HQYLURQPHQWDO�LPSOLFDWLRQV���

6OXGJH�FDQ�EH�D�YDOXDEOH�IHUWLOL]HU�LQ�DJULFXOWXUH��,W�LV�D�JRRG�SKRVSKRUXV�VRXUFH�DQG�DOVR�KDV�D�QLWURJHQ�FRQWHQW�
WKDW�FDQ�EH�YDOXDEOH�HVSHFLDOO\� IRU�FURSV�ZLWK�D� ORQJ�JURZLQJ�VHDVRQ� �,6:$���������7KH�RUJDQLF�FRQWHQW�RI� WKH�
VOXGJH�FDQ�KHOS�LPSURYH�WKH�VRLO�VWUXFWXUH�DQG�LQ�JHQHUDO�VOXGJH�VWLPXODWHV�EHQHILFLDO�ELRORJLFDO�DFWLYLW\�LQ�WKH�VRLO�
�'(3$�� ����D��� 3KRVSKRUXV� EHLQJ� D� OLPLWHG� UHVRXUFH� PDNHV� UHF\FOLQJ� RI� VOXGJH� IRU� DJULFXOWXUDO� SXUSRVHV� DQ�
DSSHDOLQJ�VROXWLRQ�IRU�VXVWDLQDEOH�PDQDJHPHQW�RI�VOXGJH���

+RZHYHU�� VOXGJH� FDQ� DOVR�EH� FRQWDPLQDWHG�ZLWK� KHDY\�PHWDOV�� EDFWHULD� DQG� YLUXVHV�� DQG� D� QXPEHU� RI� RUJDQLF�
VXEVWDQFHV��DQG�ERWK�(8�DQG�QDWLRQDO�UHJXODWLRQV�VHW�OLPLWV�IRU�FRQWDPLQDQW�FRQFHQWUDWLRQV�WR�SURWHFW�WKH�VRLO�DQG�
KXPDQV�IURP�SROOXWLRQ��0XFK�RI�WKH�VOXGJH�SURGXFHG�LV�DOUHDG\�WRR�FRQWDPLQDWHG�DQG�KDV�WR�EH�LQFLQHUDWHG�RU�
ODQGILOOHG��/DQGILOOLQJ�RI�VOXGJH�KDV�KLWKHUWR�EHHQ�DQ�LQH[SHQVLYH�PHDQV�RI�GLVSRVDO��EXW�ERWK�QDWLRQDO�UHVWULFWLRQV�
DQG� WKH� SURSRVHG� /DQGILOO� 'LUHFWLYH� ZLOO� PDNH� ODQGILOOLQJ� PRUH� H[SHQVLYH�� 6HYHUDO� FRXQWULHV� KDYH� LQWURGXFHG�
JHQHUDO�UHVWULFWLRQV�RQ�WKH�ODQGILOOLQJ�RI�RUJDQLF�ZDVWH��)LJXUH����������

,QFLQHUDWLRQ� UHGXFHV� WKH� VOXGJH� WR�DVK�ZKLFK�FDQ�EH� ODQGILOOHG�� ,Q�PRVW�FDVHV� VXSSOHPHQWDU\� IXHO� LV�QHHGHG� LQ�
RUGHU� WR� EXUQ� WKH� VOXGJH� DQG� WKHUH� LV� XVXDOO\� QR� QHW� JDLQ� RI� HQHUJ\� �-RKQNH�� ������� 'HSHQGLQJ� RQ� WKH�
FRQFHQWUDWLRQ�RI�KHDY\�PHWDOV�DQG�WKH�LQFLQHUDWLRQ�SURFHVV�WKH�UHVLGXDO�DVK�PD\�EH�FODVVLILHG�DV�KD]DUGRXV�ZDVWH�
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7KH� (XURSHDQ� &RPPLVVLRQ� LV� FRQVLGHULQJ� WRXJKHU� OLPLW� YDOXHV� IRU� KHDY\�PHWDOV� DQG� SRVVLEO\� OLPLWV� YDOXHV� IRU�
VRPH�RUJDQLF�FRPSRXQGV�ZKLFK�PD\�IXUWKHU�OLPLW�WKH�SRWHQWLDO�IRU�UHF\FOLQJ��6HYHUDO�0HPEHU�6WDWHV�KDYH�DOUHDG\�
HVWDEOLVKHG�PRUH�VWULQJHQW� OLPLW�YDOXHV� IRU�KHDY\�PHWDOV�DQG�D�QXPEHU�RI�0HPEHU�6WDWHV�KDYH�DOVR� LQWURGXFHG�
OLPLW�YDOXHV�IRU�D�QXPEHU�RI�RUJDQLF�SROOXWDQWV��$�'DQLVK�VXUYH\�LQGLFDWHV�WKDW�XS�WR�����RI�WKH�VOXGJH�PD\�EH�LQ�
FRQIOLFW� ZLWK� QHZ� OLPLW� YDOXHV� FRPLQJ� LQWR� IRUFH� LQ� \HDU� ����� �,QJHQLqUHQ�� ������� ,Q� FRQWUDVW� DYDLODELOLW\� RI�
DJULFXOWXUDO� ODQG� LQ� WKH� YLFLQLW\� RI� WKH�ZDVWH�ZDWHU� SODQW�UDWKHU� WKDQ� VOXGJH� TXDOLW\�� DSSHDUV� WR� EH� WKH�SULPDU\�
IDFWRU�GHWHUPLQLQJ�GLVSRVDO�URXWHV�LQ�WKH�8.��:5F�UHSRUW�WR�EH�SXEOLVKHG�LQ��������

,Q� DGGLWLRQ�� LQFUHDVHG� FRQVXPHU� DZDUHQHVV� KDV� OHG� ODUJH� VXSHUPDUNHW� FKDLQV� LQ� ERWK� )UDQFH� DQG�*HUPDQ\� WR�
UHMHFW� SURGXFWV� IURP� IDUPV� XVLQJ� VHZDJH� VOXGJH�� &RPSRVWLQJ� DQG� RWKHU� ELRORJLFDO� WUHDWPHQW� RSWLRQV�PD\� WR�
VRPH�H[WHQW�VROYH�WKH�SUREOHP�RI�SDWKRJHQV�DQG�RUJDQLF�VXEVWDQFHV�RI�FRQFHUQ�EXW�SUREOHPV�RI�KHDY\�PHWDOV��
ZLOO�VWLOO�EH�D�VRXUFH�RI�SXEOLF�FRQFHUQ��

7KH� HFRQRPLF� FRQVHTXHQFHV� RI� D� UHVWULFWHG� DJULFXOWXUDO� DSSOLFDWLRQ� RI� VHZDJH� VOXGJH� DUH� FRQVLGHUDEOH��
'HSHQGLQJ�RQ�WKH�DOWHUQDWLYH�FKRVHQ�WKH�FRVW�PD\�ULVH�IURP�(85����SHU�WRQQH�IRU�DJULFXOWXUDO�XVH�WR�(85�����IRU�
LQFLQHUDWLRQ�LQ�VRPH�FRXQWULHV��,6:$���������2QH�*HUPDQ�VRXUFH�HYHQ�JLYHV�SULFHV�XS�WR�(85�����SHU�WRQQH�IRU�
WKHUPDO�WUHDWPHQW��-RKQNH���������7KXV�D�WKUXVW�IRU�SKDVLQJ�RXW�WKH�XVH�RI�WKH�SUREOHPDWLF�FRPSRXQGV�PD\�EH�DQ�
HFRQRPLFDOO\�VRXQG�VROXWLRQ��

)LJXUH�������������6/8'*(352����6OXGJH�SURMHFWLRQ�

7KH�ILJXUH�VKRZV�WKDW�GHVSLWH�H[SHFWHG�LQFUHDVH�LQ�UHF\FOLQJ�WRWDO�DPRXQWV�RI�VOXGJH�IRU�GLVSRVDO�ZLOO�DOVR�
LQFUHDVH��

6RXUFH��+DOO�	�'DOLPLHU��������H[SDQGHG�WR�(8���E\�(7&�,:�

)LJXUH�������������6/8'*(75($7���6OXGJH�WUHDWPHQW�

7KH�ILJXUH�VKRZV�D�ODUJH�YDULDWLRQ�LQ�WUHDWPHQW�VWUDWHJLHV�DPRQJ�0HPEHU�6WDWHV�LQ�������7KH�WHUP�UHF\FOLQJ�
FRYHUV�ERWK�GLUHFW�XVH�RI�VOXGJH�LQ�DJULFXOWXUH�DQG�IRUHVWU\�DQG�WKH�XVH�RI�VOXGJH�IRU�SURGXFWLRQ�RI�FRPSRVW��
HWF��,Q�WKH�1HWKHUODQGV�GLUHFW�DSSOLFDWLRQ�RI�VHZDJH�VOXGJH�WR�DJULFXOWXUDO�VRLO�LV�QR�ORQJHU�SHUPLWWHG���

6RXUFH��(XURSHDQ�&RPPLVVLRQ������F���15&�WKH�1HWKHUODQGV��IRU�'XWFK�ILJXUHV��������

����� $FFHVVLRQ�FRXQWULHV�

:LWK� VWURQJ�HFRQRPLF�JURZWK�DQWLFLSDWHG� IRU� WKH�RXWORRN�SHULRG� LQ� WKH�$FFHVVLRQ�&RXQWULHV�� D�
VXEVWDQWLDO� LQFUHDVH� LQ�WKH�DPRXQW�RI�PXQLFLSDO�ZDVWH� LV� WR�EH�H[SHFWHG��,I�TXDQWLWLHV�UHDFK�WKH�
DYHUDJH� DPRXQW� SHU� FDSLWD� IRU� WKH� (8�� WKH� WRWDO� DPRXQW� RI�PXQLFLSDO� ZDVWH� LQ� WKH� $FFHVVLRQ�
&RXQWULHV� ZLOO� LQFUHDVH� E\� ���� IURP� ���PLOOLRQ� WRQQHV� LQ� ����� WR� ���PLOOLRQ� WRQQHV� LQ� �����
�)LJXUH����������$Q�LQFUHDVH�RI�WKLV�RUGHU�ZRXOG�FDXVH�HQRUPRXV�SUREOHPV�IRU�ZDVWH�PDQDJHPHQW�
DQG�GHPDQG�HIILFLHQW�PHDVXUHV�IRU�FROOHFWLRQ�DQG�UHF\FOLQJ���

)LJXUH�������������06:B,1&5($6(��

7KH�ILJXUH�VKRZV�WKH�LQFUHDVH�LQ�WKH�DPRXQW�RI�ZDVWH�LQ�WKH�$FFHVVLRQ�&RXQWULHV�LI�HFRQRPLF�JURZWK�OHDGV�WR�
MXVW�WKH�(8�DYHUDJH�DPRXQW�RI�PXQLFLSDO�ZDVWH�SHU�FDSLWD��/DWYLD�LV�QRW�LQFOXGHG�LQ�WKH�WDEOH�EHFDXVH�GDWD�RQ�
PXQLFLSDO�ZDVWH�IRU�/DWYLD�LV�SUREDEO\�QRW�FRPSDUDEOH�ZLWK�WKDW�IURP�WKH�RWKHU�FRXQWULHV��

6RXUFH��(($�������

�

5HF\FOLQJ� SODQW� FDSDFLW\� H[LVWV� LQ� HDVWHUQ� (XURSH� EDVHG� RQ� WKH� QHHG� WR� FRQVHUYH� GXH� WR� WKH�
SUHYLRXV� ODFN� RI� LPSRUWHG� SURGXFWV� DQG� UDZ� PDWHULDOV�� 3UHYLRXVO\� UH�XVH� RI� FRQWDLQHUV� DQG�
PDWHULDOV�ZDV�DQ�HFRQRPLF�QHFHVVLW\�DQG�WKH�JRYHUQPHQWV�VXEVLGLVHG�UHF\FOLQJ�E\�SD\LQJ�VPDOO�
DPRXQW�RI�PRQH\�WR�VPDOO�SULYDWH�FRPSDQLHV�IRU�FROOHFWLQJ�WKH�XVHG�PDWHULDO��7KH�PDUNHWV�IRU�
UHF\FOLQJ� KDYH� LQ�PDQ\� FDVHV� EHHQ� SULYDWLVHG� DQG� WKH� VXEVLGLHV� UHPRYHG�� ZKHUHE\� UH�XVH� DQG�
UHF\FOLQJ�KDYH�GHFUHDVHG��6RPH�RI�WKH�SODQWV��QRZ�SULYDWL]HG��DUH�ORRNLQJ�IRU�IRUHLJQ�VRXUFHV�RI�
UHF\FODEOH�PDWHULDOV��6RLO�	�:DWHU�/WG����������7KLV�FRXUVH�FRXOG�KDPSHU�GHYHORSPHQW�RI�PRUH�
HIILFLHQW�UHF\FOLQJ�V\VWHPV�IRU�ZDVWH�JHQHUDWHG�LQ�WKH�$FFHVVLRQ�&RXQWULHV��
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��� 5HVSRQVHV�z�ZKDW�LV�EHLQJ�GRQH�DQG�LV�WKLV�VXIILFLHQW�WR�VROYH�WKH�SUREOHPV"�

����� 2XWOLQH�RI�FRPPXQLW\�UHJXODWLRQ�DQG�VWUDWHJ\�

(DUO\�SKDVHV� RI�&RPPXQLW\�ZDVWH� OHJLVODWLRQ� IRFXVHG�RQ� FOHDUO\� LGHQWLILHG�SUREOHPV�� LQFOXGLQJ�
KD]DUGRXV� ZDVWH� VKLSPHQWV�� 3&%� GLVSRVDO� DQG� ZDVWH� IURP� WKH� WLWDQLXP�GLR[LGH� LQGXVWU\�� 7KH�
OHJLVODWLRQ� UHIOHFWHG� WKH� GHFODUHG� DLP� RI� WKH� 7UHDW\� RI� DSSUR[LPDWLRQ� RI� QDWLRQDO� UHJXODWLRQ�
GLUHFWO\�DIIHFWLQJWKH�FRPPRQ�PDUNHW��

/DWHU�DPHQGPHQWV�RI�WKH�7UHDW\��SDUWLFXODUO\�WKH�6LQJOH�(XURSHDQ�$FW��������DQG�WKH�0DDVWULFKW�
7UHDW\��������LQWURGXFHG�D�PRUH�JHQHUDO�REMHFWLYH�RI�SURWHFWLQJ�DQG�LPSURYLQJ�WKH�TXDOLW\�RI�WKH�
HQYLURQPHQW�� 7KHVH� FKDQJHV� DOORZ� IRU� D� VWUHQJWKHQLQJ� RI� WKH� &RPPXQLW\� ZDVWH� OHJLVODWLRQ�
DLPLQJ�DW�HVWDEOLVKLQJ�DQ�LQWHJUDWHG�ZDVWH�PDQDJHPHQW�SROLF\�LQ�WKH�&RPPXQLW\��+RZHYHU�WKLV�
QHZ�IRFXV�PD\�FUHDWH�QHZ�FRQIOLFWV�ZLWK�WKH�FHQWUDO�SROLF\�RI�FUHDWLQJ�DQ�LQWHUQDO�PDUNHW��

,Q� OLQH� ZLWK� WKH� SROLF\� IUDPHZRUN�� D�&RPPXQLW\� 6WUDWHJ\� IRU�:DVWH�0DQDJHPHQW�ZDV� LQLWLDOO\�
DGRSWHG�E\� WKH�(XURSHDQ�&RPPLVVLRQ� LQ�������7KH�VWUDWHJ\�VHWV�RXW� IRXU�VWUDWHJLF�JXLGHOLQHV��
3UHYHQWLRQ�� UH�XVH� DQG� UHFRYHU\�� RSWLPLVDWLRQ� RI� ILQDO� GLVSRVDO� DQG� UHJXODWLRQ� RI� WUDQVSRUW��
WRJHWKHU�ZLWK�D�QXPEHU�RI�UHFRPPHQGHG�DFWLRQV���

7KH�PDLQ�VWUDWHJLF�JXLGHOLQHV�ZHUH�PDLQWDLQHG�LQ�WKH������UHYLHZ�RI� WKH�&RPPXQLW\�6WUDWHJ\��
DGGLQJ� WKDW� SUHIHUHQFH� VKRXOG� LQ� JHQHUDO� EH� JLYHQ� WR� WKH� UHFRYHU\� RI� PDWHULDO� RYHU� HQHUJ\�
UHFRYHU\��+RZHYHU��SDUWLFXODU� IRFXV� LV� IXUWKHU�JLYHQ� WR� WKUHH�PDLQ�SUREOHP�DUHDV�� L��VFDUFLW\�RI�
TXDQWLILHG� DQG� VWDQGDUGLVHG� LQIRUPDWLRQ� LL�� LQDGHTXDWH� LPSOHPHQWDWLRQ� RI� &RPPXQLW\�
OHJLVODWLRQ� DW� QDWLRQDO� OHYHO�� DQG�� LLL�� GHOD\V� LQ� DGRSWLQJ� PRUH� VRSKLVWLFDWHG� HQYLURQPHQWDO�
PHDVXUHV�� VXFK� DV� HFRQRPLF� LQVWUXPHQWV� DQG� YROXQWDU\� DJUHHPHQWV�� WR� HQFRXUDJH� LQFUHDVHG�
UHVSRQVLELOLW\�DPRQJ�SURGXFHUV�DQG�FRQVXPHUV��

7KH�IROORZLQJ�WKUHH�SLHFHV�RI�OHJLVODWLRQ���DV�D�UHVSRQVH�WR�WKH�VWUDWHJ\��FRQVWLWXWH�WKH�EDFNERQH�
RI�WKH�&RPPXQLW\�ZDVWH�PDQDJHPHQW�SROLF\��

• 7KH�:DVWH�)UDPHZRUN�'LUHFWLYH�ZKLFK�UHTXLUHV�0HPEHU�6WDWHV�WR�WDNH�DOO�QHFHVVDU\�VWHSV�WR�
SUHYHQW� ZDVWH� JHQHUDWLRQ�� WR� HQFRXUDJH� UH�XVH� DQG� WR� HQVXUH� VDIH� GLVSRVDO�� $� IXQGDPHQWDO�
SULQFLSOH� RI� WKH� 'LUHFWLYH� LV� WKH� RQH� RQ� VHOI�VXIILFLHQF\� DQG� SUR[LPLW\� UHTXLULQJ� 0HPEHU�
6WDWHV�WR�HVWDEOLVK�LQ�FRRSHUDWLRQ�DQ�LQWHJUDWHG�DQG�DGHTXDWH�QHWZRUN�RI�GLVSRVDO�LQVWDOODWLRQV�
HQDEOLQJ�WKH�&RPPXQLW\�DV�D�ZKROH�DV�ZHOO�DV�HDFKH�0HPEHU�6WDWH�WR�EHFRPH�VHOI�VXIILFLHQW�LQ�
ZDVWH�GLVSRVDO�DQG�WR�GLVSRVH�RI�ZDVWH�LQ�RQH�RI�WKH�QHDUHVW�DSSURSULDWH�LQVWDOODWLRQV��0HPEHU�
6WDWHV�DUH�UHTXLUHG�WR�GUDZ�XS�ZDVWH�PDQDJHPHQW�SODQV�DV�D�PDMRU�WRRO�WR�DFKLHYH�WKLV�SROLF\��

• 7KH�'LUHFWLYH�RQ�KD]DUGRXV�ZDVWH�ZKLFK�VHWV�PRUH�VWULQJHQW�UHTXLUHPHQWV�WR�WKH�PDQDJHPHQW�
RI�KD]DUGRXV�ZDVWH��

• 7KH�5HJXODWLRQ�RQ�WKH�VXSHUYLVLRQ�DQG�FRQWURO�RI�WUDQVIURQWLHU�ZDVWH�VKLSPHQWV�ZKLFK�VHWV�RXW�
VWULQJHQW�UHTXLUHPHQWV�IRU�WKH�FRQWURO�RI�ZDVWH�VKLSPHQWV��WDNLQJ�LQWR�DFFRXQW�WKH�SULQFLSOHV�
RI�VHOI�VXIILFLHQF\�DQG�SUR[LPLW\�RI�ZDVWH�IRU�GLVSRVDO��

%DVHG� RQ� WKH� JHQHUDO� OHJDO� IUDPHZRUN�� WKH�&RPPXQLW\� SROLF\� RQ� ZDVWH� LV� VXSSOHPHQWHG� E\� D�
QXPEHU�RI�PRUH�VSHFLILF�'LUHFWLYHV��7KHVH�PD\�EH�GLYLGHG�LQWR�WZR�JURXSV��

• 'LUHFWLYHV�RQ�VSHFLILF�ZDVWH�VWUHDPV�FRYHULQJ�ERWK�PHDVXUHV�RI�SUHYHQWLRQ�DQG�FRPPRQ�UXOHV�
IRU�VHSDUDWH�FROOHFWLRQ�DQG�WUHDWPHQW��LQ�SDUWLFXODU�WKH�3DFNDJLQJ�'LUHFWLYH�DQG�WKH�'LUHFWLYHV�
RQ�EDWWHULHV�DQG�DFFXPXODWRUV��ZDVWH�RLOV��VHZDJH�VOXGJH�DQG�3&%V�3&7V���

• 'LUHFWLYHV� DLPHG� DW� UHGXFLQJ� WKH� LPSDFW� RI� WUHDWPHQW� DQG� GLVSRVDO� E\� VHWWLQJ� FRPPRQ�
WHFKQLFDO�VWDQGDUGV�IRU�RSHUDWLRQ�RI�WUHDWPHQW�IDFLOLWLHV��L�H��WKH�'LUHFWLYHV�RQ�LQFLQHUDWLRQ�RI�
06:�DQG�KD]DUGRXV�ZDVWH�DQG�WKH�SURSRVHG�/DQGILOO�'LUHFWLYH����

,Q�7DEOH�������WKH�PDLQ�HOHPHQWV�RI�WKH�VWUDWHJ\�DUH�GHVFULEHG�DQG�UHODWHG�WR�WKH�SUHVHQW�OHJDO�
DFWLRQ�LQ�IRUFH��FRQVLGHUHG�OHJDO�DQG�SROLWLFDO�DFWLRQ�WR�VXSSRUW�WKH�6WUDWHJ\��)URP�WKH�WDEOH�LW�LV�
FOHDU�WKDW�D�QXPEHU�RI�OHJDO�DFWLRQV�DW�SUHVHQW�WDUJHW�WKH�PDLQ�HOHPHQWV�RI�WKH�VWUDWHJ\��L�H��WKH�
KLHUDUFK\� RI� SULQFLSOHV�� SUHYHQWLRQ�� PDWHULDO� UHFRYHU\�� HQHUJ\� UHFRYHU\� DQG� ILQDO� GLVSRVDO��
+RZHYHU�PRVW� RI� WKH� OHJLVODWLRQ� LQ� IRUFH� LV� GLUHFWHG� WRZDUGV� VSHFLILF� SUREOHPV� �ZDVWH� W\SHV� RU�
WUHDWPHQW�DFWLYLWLHV���ZKLOH�IHZ�OHJDO�DFWLRQV�DUH�GLUHFWHG�WRZDUGV�WKH�VWUDWHJ\�LQ�D�EURDGHU�VHQVH�
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�L�H�� VXSSRUWLQJ� WKH� KLHUDUFK\� RI� SULQFLSOHV��� ,Q� DGGLWLRQ�� WKHVH� IHZ� OHJDO� DFWLRQV� DUH� RI� D� YHU\�
JHQHUDO�FKDUDFWHU��WKXV�FRPSOLFDWLQJ�PRQLWRULQJ�DQG�HQIRUFHPHQW��7KLV�LV�LQ�SDUWLFXODU�WKH�FDVH�
ZLWK�WKH�)UDPHZRUN�'LUHFWLYH��ZKLFK�LQ�$UWLFOH���DQG���VHWV�XS�WKH�FRUH�HOHPHQWV�RI�WKH�6WUDWHJ\��
EXW� ZLWKRXW� DQ\� FRQFUHWH� PHDVXUHV� WR� EH� WDNHQ� E\� 0HPEHU� 6WDWHV�� 7KH� SURYLVLRQV� DUH� NHSW�
IOH[LEOH�GXH�WR�WKH�YHU\�GLIIHUHQW�FLUFXPVWDQFHV� LQ�WKH�0HPEHU�6WDWHV��UHO\LQJ� LQVWHDG�RQ�ZDVWH�
PDQDJHPHQW�SODQV��ZKLFK�DFFRUGLQJ�WR�$UWLFOH���RI�WKH�'LUHFWLYH�DUH�WR�EH�GUDZQ�XS�E\�0HPEHU�
6WDWHV�� ([FHSW� IRU� WKH� VSHFLILF� 'LUHFWLYHV�� WKH� VWUDWHJ\�� DW� WKLV� VWDJH�� LV� WKHUHIRUH� DOPRVW� VROHO\�
EDVHG�RQ�D�OHJDO�IUDPHZRUN�IRFXVLQJ�RQ�DGPLQLVWUDWLYH�DQG�QRWLILFDWLRQ�SURFHGXUHV���

7DEOH�������������(85(*8��0DLQ�HOHPHQWV�RI�WKH�(8�:DVWH�0DQDJHPHQW�6WUDWHJ\�

6WUDWHJ\� /HJDO�DFWLRQ�LQ�IRUFH� &RQVLGHUHG�OHJDO�DQG�SROLWLFDO�DFWLRQ��

3UHYHQW��ZDVWH�JHQHUDWLRQ�

DQG�UHGXFH�LWV�KD]DUGRXV�

FRQWHQW��

+LHUDUFK\�RI�SULQFLSOHV��

SUHYHQWLRQ�

PDWHULDO�UHFRYHU\�

HQHUJ\�UHFRYHU\�

VDIH�GLVSRVDO�

7UHDW\��$UW�����5�

0HPEHU�6WDWHV�UHTXLUHG�WR��

• HQFRXUDJH�ILUVWO\��WKH�SUHYHQWLRQ�RU�UHGXFWLRQ�RI�ZDVWH��

VHFRQGO\�WKH�UHFRYHU\�RI�ZDVWH�E\�PHDQV�RI�UHF\FOLQJ���UH�XVH�

RU�WKH�XVH�RI�ZDVWH�DV�D�VRXUFH�RI�HQHUJ\��)UDPHZRUN�'LU��

$UW������

• HQVXUH�WKDW�ZDVWH�LV�UHFRYHUHG�RU�GLVSRVHG�RI�VDIHO\��DQG�

SURKLELW�WKH�GXPSLQJ�RU�XQFRQWUROOHG�GLVSRVDO�RI�ZDVWH�

�)UDPHZRUN�'LUHFWLYH��$UW������

• GUDZ�XS��ZDVWH�PDQDJHPHQW�SODQV��)UDPHZRUN�'LU���$UW������

�

3RVVLEOH�SURSRVDOV�WR�VHW�TXDQWLWDWLYH�WDUJHWV�IRU�

UHGXFLQJ�DQG�UHFRYHULQJ�ZDVWH��&20�����������

3UHYHQWLRQ�RI�ZDVWH�

JHQHUDWLRQ�

&RPPXQLW\�5HJXODWLRQV�RQ�HFR�DXGLW�DQG�HFR�ODEHOV��5HJXODWLRQ�

��������DQG����������

0HPEHU�6WDWHV�UHTXLUHG�WR�WDNH�PHDVXUHV�WR�SUHYHQW�JHQHUDWLRQ�

RI�SDFNDJLQJ�ZDVWH��OLPLW�WKH�KHDY\�PHWDO�FRQWHQW�RI�SDFNDJLQJ��

DQG�LQIRUP�FRQVXPHUV��'LUHFWLYH��������$UW��������DQG������

�

,Q�SDUWLFXODU�FDVHV�(8�ZLGH�UXOHV�WR�OLPLW��RU�EDQ�WKH�

SUHVHQFH�RI�KHDY\�PHWDOV�RU�VSHFLILF�VXEVWDQFHV�LQ�

SURGXFWV��WR�SUHYHQW�KD]DUGRXV�ZDVWH�WR�JHQHUDWH��

�&20������������

,QWHJUDWH�WKH�SULQFLSOH�RI�SURGXFHU�UHVSRQVLELOLW\�LQ�DOO�

IXWXUH�PHDVXUHV�RQ�D�FDVH�E\�FDVH�EDVLV��&20������

������

,PSURYH�HQYLURQPHQWDO�GLPHQVLRQV�RI�WHFKQLFDO�

VWDQGDUGV��&RXQFLO�5HVROXWLRQ����&���R����

3UHYHQWLRQ�RI�LPSDFW�RQ�

HQYLURQPHQW�

3UHYHQW�WKH�QHJDWLYH�LPSDFW�

RQ�WKH�HQYLURQPHQW�

0HPEHU�6WDWHV�UHTXLUHG�WR�WDNH�PHDVXUHV��

• WR�UHGXFH�WKH�KHDY\�PHWDO�FRQWHQW�RI�EDWWHULHV�DQG�

DFFXPXODWRUV��HQVXUH�VHSDUDWH�FROOHFWLRQ��LQIRUP�FRQVXPHUV��

DQG�SURKLELW�PDUNHWLQJ�RI�FHUWDLQ�EDWWHULHV��'LUHFWLYH����������

• WR�FROOHFW�DQG�GLVSRVH�RI�ZDVWH�RLOV�VDIHO\�DQG�SURKLELW�DQ\�

GLVFKDUJH�RI�ZDVWH�RLOV�LQWR�LQODQG�VXUIDFH�ZDWHUV��

JURXQGZDWHUV�HWF���'LUHFWLYH���������$UW����DQG�����

• IRU�WKH�XVH�RI�VHZDJH�VOXGJH�LQ�DJULFXOWXUH�LQ�RUGHU�WR�

SUHYHQW�KDUPIXO�HIIHFWV�RQ�VRLO��YHJHWDWLRQ��DQLPDOV�DQG�PDQ�

�'LUHFWLYH����������

• WR�LPSOHPHQW�FRPPRQ�HPLVVLRQ�VWDQGDUGV�DQG�RSHUDWLRQ�

FULWHULD�IRU�LQFLQHUDWRUV�IRU�06:�DQG�KD]DUGRXV�ZDVWH�

�'LUHFWLYHV��������DQG���������

3URSRVHG�VSHFLILF�UHTXLUHPHQWV�IRU�0HPEHU�6WDWHV�WR�

HQVXUH�WKDW�PHDVXUHV�DLPLQJ�DW�UHGXFLQJ�WKH�QHJDWLYH�

LPSDFW�RQ�WKH�HQYLURQPHQW�IURP�HQG�RI�OLIH�YHKLFOHV�

DUH�LPSOHPHQWHG��&20������������

3URSRVHG�GLUHFWLYH�RQ�ODQGILOOV�VHWWLQJ�PLQLPXP�

WHFKQLFDO�DQG�DGPLQLVWUDWLYH�VWDQGDUGV�IRU�ODQGILOOV�

�&20�����������

5HFRYHU\�

:KHUH�JHQHUDWLRQ�RI�ZDVWH�

FDQQRW�EH�DYRLGHG��ZDVWH�VKDOO�

EH�UH�XVHG�RU�UHFRYHUHG�IRU�LWV�

PDWHULDO�RU�HQHUJ\��:KHUH�

HQYLURQPHQWDOO\�VRXQG��UH�XVH�

VKDOO�EH�IXUWKHU�HQFRXUDJHG�LQ�

RUGHU�WR�DYRLG�JHQHUDWLRQ��

3UHIHUHQFH�WR�EH�JLYHQ�WR�

UHFRYHU\�RI�PDWHULDOV�RYHU�

HQHUJ\�UHFRYHU\�RSHUDWLRQV��

• 6SHFLILF�UHTXLUHPHQWV�IRU�0HPEHU�6WDWHV�WR��

• HQFRXUDJH�UH�XVH�V\VWHPV�RI�SDFNDJLQJ��WR�WDNH�WKH�

QHFHVVDU\�PHDVXUHV�LQ�RUGHU�WR�DWWDLQ�FHUWDLQ�WDUJHWV�RI�

UHFRYHU\�DQG�UHF\FOLQJ�RI�SDFNDJLQJ��DQG�WR�HQVXUH�WKDW�

V\VWHPV�DUH�VHW�XS�WR�SURYLGH�IRU�WKH�UHWXUQ�DQG�RU�FROOHFWLRQ�

RI�SDFNDJLQJ�ZDVWH��'LUHFWLYH��������$UW���������

• WR�JLYH�SULRULW\�WR�WKH�SURFHVVLQJ�RI�ZDVWH�RLOV�E\�

UHJHQHUDWLRQ��'LUHFWLYH���������$UW�������

&RQVLGHU�(8�TXDOLW\�UHTXLUHPHQWV�WR�GHILQH�ZKHQ�D�

JLYHQ�LQFLQHUDWLRQ�RSHUDWLRQ�LV�D�UHFRYHU\�RU�D�GLVSRVDO�

RSHUDWLRQ���&20�����������

3URSRVHG�VSHFLILF�WDUJHWV�RI�UH�XVH��UHF\FOLQJ�DQG�

UHFRYHU\�IRU�HQG�RI�OLIH�YHKLFOHV��DQG�GHPDQGV�IRU�

HVWDEOLVKLQJ�V\VWHPV�IRU�WKH�FROOHFWLRQ�RI�DOO�(/9V��

�&20������������

'HYHORSPHQW�RI�D�UHF\FOLQJ�LQGXVWU\�EDVHG�RQ�PRGHUQ�

WHFKQRORJLHV�DQG�PHWKRGV�DQG�SURPRWH�UHF\FODELOLW\�

RI�PDWHULDOV�DQG�SURGXFWV���&20���������

)LQDO�GLVSRVDO�

$YRLGDQFH�RI�,LQFLQHUDWLRQ�

ZLWKRXW�HQHUJ\�UHFRYHU\�DQG�

ODQGILOOLQJ��

,QFLQHUDWLRQ�ZLWK�HQHUJ\�

UHFRYHU\�WR�EH�SURPRWHG�IRU�

DOO�LQFLQHUDWLRQ�LQVWDOODWLRQV��

OHDYLQJ�ODQGILOOLQJ�LQ�SULQFLSOH�

DV�WKH�ODVW�VROXWLRQ��,Q�WKH�PLG�

O EO

• 'LVSRVDO�FRVWV��PXVW�EH�ERUQH�E\�WKH�SURGXFHU�RI�WKH�ZDVWH�

�)UDPHZRUN�'LUHFWLYH��$UW�������

• 0HPEHU�6WDWHV�UHTXLUHG�WR�WDNH�DSSURSULDWH�PHDVXUHV�WR��

• HVWDEOLVK�DQ�LQWHJUDWHG�DQG�DGHTXDWH�QHWZRUN�RI�GLVSRVDO�

LQVWDOODWLRQV��)UDPZRUN�'LU���$UW������

• GLVSRVH�RI�EDWWHULHV�DQG�DFFXPXODWRUV�FRQWDLQLQJ�GDQJHURXV�

VXEVWDQFHV�VHSDUDWHO\��'LUHFWLYH���������$UW�������

• HQVXUH�VDIH�FRPEXVWLRQ�RI�ZDVWH�RLOV��DQG�ZKHUH�QHLWKHU�

3URSRVHG�UHTXLUHPHQW�IRU�0HPEHU�6WDWHV�WR�HQVXUH�

WKDW�DOO�FRVWV�DUH�FRYHUHG�E\�WKH�SULFH�WR�EH�FKDUJHG�

E\�WKH�RSHUDWRU�IRU�WKH�GLVSRVDO�RI�DQ\�W\SH�RI�ZDVWH�

LQ�WKDW�VLWH�DQG�WR�VHW�XS�D�QDWLRQDO�VWUDWHJ\�IRU�

UHGXFWLRQ�RI�ELRGHJUDGDEOH�ZDVWH�JRLQJ�WR�ODQGILOOV�

HQVXULQJ�FHUWDLQ�WDUJHWV�WR�EH�PHW��&20������������

(QFRXUDJH�0HPEHU�6WDWHV�WR�PDNH�VHULRXV�HIIRUWV�WR�

SUHYHQW�DQG�WR�PLQLPLVH�TXDQWLWLHV�RI�ZDVWH�WKDW�JR�WR�

ODQGILOOV��DQG�LQ�WKH�ORQJ�UXQ�WR�HQVXUH�WKDW�WKH�SULFH�RI�

GLVSRVDO�LV�PDGH�PRUH�WUDQVSDUHQW��&20���������
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WHUP��RQO\�QRQ�UHFRYHUDEOH�

DQG�LQHUW�ZDVWH�WR�EH�

DFFHSWHG�LQ�ODQGILOOV��

UHJHQHUDWLRQ�QRU�FRPEXVWLRQ�LV�IHDVLEOH��WR�HQVXUH�VDIH�

GHVWUXFWLRQ�RU�FRQWUROOHG�VWRUDJH�RU�WLSSLQJ��'LU����������$UW��

����

• 
SURKLELW�WKH�XQFRQWUROOHG�GLVFKDUJH��GXPSLQJ�DQG�WLSSLQJ�RI�

3&%V�3&7V��PDNLQJ�HQYLURQPHQWDOO\�VDIH�GLVSRVDO�

FRPSXOVRU\��'LUHFWLYH���������

GLVSRVDO�LV�PDGH�PRUH�WUDQVSDUHQW��&20���������

6KLSPHQW�RI�ZDVWH��7KH�

SULQFLSOH�RI�VHOI�VXIILFLHQF\�

DLPV�DW�DYRLGLQJ�VKLSPHQWV�IRU�

GLVSRVDO�EHWZHHQ�0HPEHU�

6WDWHV��ZKLOH�VKLSPHQWV�IRU�

UHFRYHU\�DUH�PDLQO\�VXEPLWWHG�

WR�WKH�SULQFLSOHV�RI�WKH�LQWHUQDO�

PDUNHW��

5HTXLUHPHQWV�RQ�QRWLILFDWLRQV�SURFHGXUHV��5HJXODWLRQ���������� ,QFUHDVH�DSSUR[LPDWLRQV�RIO�VWDQGDUGV�LQ�RUGHU�WR�

HVWDEOLVK�FRPPRQ�HQYLURQPHQWDO�VWDQGDUGV�IRU�

UHFRYHU\�RSHUDWLRQV��&20������������

&RQFHUQ�RI�ODUJH�VFDOH�PRYHPHQWV�ZLWKLQ�WKH�

&RPPXQLW\�RI�ZDVWH�IRU�LQFLQHUDWLRQ�ZLWK�RU�ZLWKRXW�

HQHUJ\�UHFRYHU\��&RXQFLO�5HVROXWLRQ����&��������

�

7KH�'LUHFWLYH� RQ� SDFNDJLQJ� DQG�SDFNDJLQJ�ZDVWH� LV� WKH� RQO\� H[LVWLQJ� GLUHFWLYH� DGGUHVVLQJ� WKH�
KLHUDUFK\� LQ� PRUH� FRQFUHWH� WHUPV� E\� VHWWLQJ� XS� FRQFUHWH� JRDOV� IRU� UHF\FOLQJ� RI� PDWHULDO� DQG�
UHFRYHU\�RI�HQHUJ\��

,Q� DGGLWLRQ� WR� WKH� SUHVHQW� OHJDO� IUDPHZRUN�� D� QXPEHU� RI� QHZ� LQLWLDWLYHV� DUH� XQGHU� ZD\��
VXSSRUWLQJ�WKH�VWUDWHJ\�LQ�PRUH�FRQFUHWH�WHUPV��7KLV�LV�LQ�SDUWLFXODU�WKH�FDVH�ZLWK�WKH�SURSRVHG�
'LUHFWLYH� RQ� WKH� /DQGILOOLQJ� RI� :DVWH� HVWDEOLVKLQJ� WDUJHWV� IRU� WKH� UHGXFWLRQ� RI� ELRGHJUDGDEOH�
PXQLFLSDO� ZDVWH� JRLQJ� WR� ODQGILOOV�� $OVR� WKH� FXUUHQW� SURSRVDO� IRU� D� 'LUHFWLYH� RQ� HQG�RI�OLIH�
YHKLFOHV�ZLOO�SURYLGH�D�VXSSRUW�WR�WKH�VWUDWHJ\��VHWWLQJ�XS�FHUWDLQ�WDUJHWV�IRU�WKH�UH�XVH��UHF\FOLQJ�
DQG�UHFRYHU\�RI�HQG�RI�OLIH�YHKLFOHV��2WKHU�LQLWLDWLYHV�XQGHU�ZD\�ZLWKLQ�WKH�&RPPLVVLRQ�IRFXV�RQ��
IRU�H[DPSOH��HOHFWULFDO�DQG�HOHFWURQLF�ZDVWH��FRPSRVWLQJ�DQG�KD]DUGRXV�PXQLFLSDO�ZDVWH��

����� :KDW�SURJUHVV�KDV�EHHQ�PDGH�LQ�LPSOHPHQWLQJ�WKH�(8�ZDVWH�VWUDWHJ\"�

8QGHU� WKH� (8� :DVWH� 6WUDWHJ\� �VHH� VHFWLRQ� ���� DERYH��� WKH� JHQHUDO� WUHQG� RI� LQFUHDVLQJ� ZDVWH�
JHQHUDWLRQ�VXJJHVWV�WKDW�ZDVWH�SUHYHQWLRQ�LQLWLDWLYHV�KDYH�JHQHUDOO\�QRW�EHHQ�VXIILFLHQW�WR�UHGXFH��
RU�HYHQ�WR�VWDELOLVH�WKH�TXDQWLW\�RI�ZDVWH��

)RU�VRPH�FRXQWULHV�LW�LV�SRVVLEOH�WR�LGHQWLI\�DQ�LQFUHDVH�LQ�UHF\FOLQJ�DQG�D�UHGXFWLRQ�LQ�ODQGILOOLQJ�
IRU� WKH� SHULRG� ���������� �7DEOH� �������� EXW� IRU� PDQ\� FRXQWULHV� ODQGILOOLQJ� LV� VWLOO� WKH� PRVW�
FRPPRQ�WUHDWPHQW�PHWKRG��)LJXUH����������

7DEOH������������:$67(�75($7��7RWDO�ZDVWH�JHQHUDWLRQ�E\�GLVSRVDO�DQG�WUHDWPHQW�PHWKRG�LQ�VHOHFWHG�(8�
FRXQWULHV�DQG�UHJLRQV�����

&RXQWU\�UHJLRQ� <HDU� /DQG��

ILOOLQJ�

,QFLQHUDW

LRQ�

5HF\�

FOLQJ�

2WKHU�

WUHDW�

'HQPDUN ���� �� �� �� �

'HQPDUN ���� �� �� �� �

'HQPDUN ���� �� �� �� �

'HQPDUN ���� �� �� �� �

*HUPDQ\ ���� �� � �� �

*HUPDQ\ ���� �� � �� ��

,UHODQG ���� �� � �� ��

1HWKHUODQGV ���� �� � �� �

1HWKHUODQGV ���� �� � �� �

1HWKHUODQGV ���� �� � �� �

1HWKHUODQGV ���� �� � �� �

1HWKHUODQGV ���� �� �� �� �

6ZHGHQ ���� �� �� �� �

&DWDORQLD ���� �� �� �� �

&DWDORQLD ���� �� �� �� �

�

7KH�WDEOH�VKRZV�WKDW�SURJUHVV�KDV�EHHQ�PDGH�LQ�VRPH�FRXQWULHV�LQ�LQFUHDVLQJ�UHF\FOLQJ�DQG�UHGXFLQJ�ODQGILOOLQJ�



�����:DVWH�JHQHUDWLRQ�DQG�PDQDJHPHQW�z�(GLWHG�
���������

�

��

6RXUFH��15&V���(($�����E��-XQWD�GH�5HVLGGXV�

)LJXUH�������������'(9B06:���'HYHORSPHQW�LQ�(8��IURP���������WR������LQ�WUHDWPHQW�RI�PXQLFLSDO�ZDVWH�

7KH�ILJXUH�VKRZV�WKDW�GHVSLWH�LQFUHDVHG�UHF\FOLQJ�QR�SURJUHVV�KDV�EHHQ�PDGH�LQ�UHGXFLQJ�ODQGILOOLQJ��

6RXUFH��(($������E��15&V�

)RU� PXQLFLSDO� ZDVWH� LW� LV� SRVVLEOH� WR� GHPRQVWUDWH� WUHQGV� LQ� WUHDWPHQW� LQ� WKH� (($� PHPEHU�
FRXQWULHV��(YHQ�WKRXJK�WKHUH�KDV�EHHQ�DQ�LQFUHDVH�LQ�WKH�OHYHO�RI�UHF\FOLQJ��ODQGILOOLQJ�UHPDLQV�
WKH�PRVW�FRPPRQ�WUHDWPHQW�DQG�LV�LQ������RQ�WKH�VDPH�OHYHO�DV�LQ����������,Q�WKH�VDPH�SHULRG�
WKHUH�KDV�EHHQ�DQ�LQFUHDVH�LQ�WKH�DPRXQW�RI�PXQLFLSDO�ZDVWH�ODQGILOOHG�IURP����PLOOLRQ�WRQQHV�WR�
����PLOOLRQ�WRQQHV��(YHQ�LI�SDUW�RI�WKLV�LQFUHDVH�PD\�EH�GXH�WR�EHWWHU�UHJLVWUDWLRQ�LW�LV�UHDVRQDEOH�
WR�FRQFOXGH�WKDW�LQ�DEVROXWH�ILJXUHV��WKH�(($�FRXQWULHV�ODQGILOOHG�PRUH�PXQLFLSDO�ZDVWH�LQ������
WKDQ�LQ�WKH�SHULRG�����������

$�EUHDNGRZQ�RI�WUHDWPHQW�URXWHV�IRU�FRQVWUXFWLRQ�DQG�GHPROLWLRQ�ZDVWH�DQG�PDQXIDFWXULQJ�ZDVWH�
LV� SURYLGHG� IRU� D� QXPEHU� RI� FRXQWULHV�� 7DEOH� ������ GHPRQVWUDWHV� D� VKLIW� DZD\� IURP� ODQGILOOLQJ�
WRZDUGV�UHFRYHU\�IRU�WKHVH�WZR�VHOHFWHG�ZDVWH�VWUHDPV��

7DEOH������������75($7�&21675��'HYHORSPHQW�RI�GLVSRVDO�DQG�WUHDWPHQW�RI�ZDVWH�IURP�
FRQVWUXFWLRQ�GHPROLWLRQ�DQG�PDQXIDFWXULQJ�DFWLYLWLHV��

�
6RXUFH��15&V��-XQWD�GH�5HVLGXV�

�

+RZHYHU�WKH�RYHUDOO�FRQFOXVLRQ�UHJDUGLQJ�WKH�WUHDWPHQW�RI�ZDVWH�LQ�WKH�(8�LV�WKDW�ODQGILOOLQJ�LV�
VWLOO� WKH� PRVW� FRPPRQ� WUHDWPHQW� URXWH� IRU� ZDVWH� DQG� D� PDMRU� FKDQJH� LV� QHHGHG� LQ� RUGHU� WR�
LPSOHPHQW�WKH�(8�VWUDWHJ\�RQ�ZDVWH��

����� (8�DV�D�ZKROH�VKRXOG�WUHDW�LWV�RZQ�KD]DUGRXV�ZDVWH�

$ERXW� ���� PLOOLRQ� RI� WKH� ��� PLOOLRQ� WRQQHV� RI� KD]DUGRXV� ZDVWH� JHQHUDWHG� LQ� (($� PHPEHU�
FRXQWULHV��HTXLYDOHQW�WR�����LV�QRW�WUHDWHG�LQ�WKH�FRXQWU\�RI�RULJLQ�EXW�LV�H[SRUWHG��HLWKHU�WR�RWKHU�
(8�FRXQWULHV��RWKHU�2(&'�FRXQWULHV�RU�WR�QRQ�2(&'�FRXQWULHV���

$FFRUGLQJ� WR� WKH� (8� VWUDWHJ\�� ZDVWH� IRU� GLVSRVDO� JHQHUDWHG� ZLWKLQ� WKH� &RPPXQLW\� VKRXOG� EH�
GLVSRVHG�LQ�RQH�RI�WKH�QHDUHVW�DSSURSULDWH�LQVWDOODWLRQV�DQG�VKRXOG�QRW�EH�GLVSRVHG�RXWVLGH�WKH�
&RPPXQLW\�� )RU� KD]DUGRXV� ZDVWH� WKH� (8� KDV� DOUHDG\� EDQQHG� H[SRUW� RI� DOO� VXFK� ZDVWH� IRU�

&RXQWU\�������

UHJLRQ <HDU

&RQVWUXFWLRQ�	�

GHPROLWLRQ 0DQXIDFWXULQJ

/
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'HQPDUN ���� �� � �� � �� �� �� �

'HQPDUN ���� �� � �� � �� �� �� �

*HUPDQ\ ���� �� �� �� �� � �� �

*HUPDQ\ ���� �� �� �� �� � �� �

,UHODQG ���� �� � �� � �� �� �

/X[HPERXUJ ���� �� � � �

/X[HPERXUJ ���� �� � � �

1HWKHUODQGV ���� �� � �� � �� � �� �

1HWKHUODQGV ���� � � �� � �� � �� �

6ZHGHQ ���� �� �� �� �

&DWDORQLD ���� �� � �� ��

&DWDORQLD ���� �� � �� �� �
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GLVSRVDO�WR�RWKHU�FRXQWULHV�H[FHSW�WR�()7$�FRXQWULHV��([SRUW�RI�KD]DUGRXV�ZDVWH�IRU�UHFRYHU\�WR�
QRQ�2(&'�FRXQWULHV�LV�SURKLELWHG�IURP�������7KLV�LQLWLDWLYH�IROORZV�D������GHFLVLRQ�WDNHQ�LQ�WKH�
FRQWH[W� RI� WKH� 7KLUG� &RQIHUHQFH� RI� WKH� 3DUWLHV� RI� WKH� %DVHO� &RQYHQWLRQ� RQ� VKLSPHQW� RI�
KD]DUGRXV�ZDVWH���

$FFRUGLQJ� WR� UHSRUWV� E\� WKH� (8� FRXQWULHV� DQG� 1RUZD\� WR� WKH� %DVHO� &RQYHQWLRQ� DQG� WKH�
&RPPLVVLRQ�YHU\� OLWWOH�KD]DUGRXV�ZDVWH�ZDV�H[SRUWHG�WR�QRQ�2(&'�FRXQWULHV�������WRQQHV�RXW�
RI�D�WRWDO�RI������PLOOLRQ�WRQQHV��FRUUHVSRQGLQJ�WR�������LQ�SDUWLFXODUO\�WR�,QGLD��1HZ�&DOHGRQLD�
DQG�.D]DFKVWDQ��,I�WKH�ILJXUHV�UHIOHFW�WKH�DFWXDO�VLWXDWLRQ��WKH�H[SRUW�EDQ�RI�KD]DUGRXV�ZDVWH�IRU�
UHFRYHU\� WR� QRQ�2(&'�FRXQWULHV� WKHUHIRUH� VKRXOG�EH� UHODWLYHO\� HDV\� IRU�(8�0HPEHU�6WDWHV� WR�
FRPSO\�ZLWK��

(8� H[SRUWV� WR� RWKHU� 2(&'� FRXQWULHV� FRUUHVSRQGV� WR� ��� RI� WKH� WRWDO�� WKH� GHVWLQDWLRQ�PDLQO\�
EHLQJ�WKH�86��1RUZD\�DQG�6ZLW]HUODQG��7KH�UHPDLQLQJ�������LV�H[SRUWHG�DPRQJ�(8�FRXQWULHV��
7KH�&RPPXQLW\�LV�WKXV�DOVR�IXOILOOLQJ�WKH�DLP�RI�WUHDWPHQW�RI�KD]DUGRXV�ZDVWH�ZLWKLQ�LWV�ERUGHUV��
7KLV� FRQFOXVLRQ�GRHV�QRW�KRZHYHU�PHDQ� WKDW� VXIILFLHQW� WUHDWPHQW� FDSDFLW\� IRU�KD]DUGRXV�ZDVWH�
H[LVWV�ZLWKLQ�WKH�(8��

$ERXW�����������WRQQHV�RI�KD]DUGRXV�ZDVWH�ZDV�LPSRUWHG�WR�(8�0HPEHU�6WDWHV�DQG�1RUZD\�LQ�
������2I�WKLV������DURVH�LQ�RWKHU�(8�0HPEHU�6WDWHV�����FDPH�IURP�RWKHU�2(&'�FRXQWULHV��LQ�
SDUWLFXODU� 6ZLW]HUODQG�� 86�� 1RUZD\�� +XQJDU\� DQG� WKH� &]HFK� 5HSXEOLF�� DQG� ��� KDV� XQNQRZQ�
VRXUFHV���

0DQ\�QRQ�2(&'�FRXQWULHV�GR�QRW�KDYH�DGHTXDWH�IDFLOLWLHV�WR�WUHDW�WKHLU�KD]DUGRXV�ZDVWH�LQ�D�VDIH�
ZD\��8QWLO�WKHVH�FRXQWULHV�DUH�SURSHUO\�HTXLSSHG��WKH�(8�FRXOG�KHOS�E\�LPSRUWLQJ�DQG�WUHDWLQJ�
WKLV�KD]DUGRXV�ZDVWH��+RZHYHU�RQO\� ������� WRQQHV� �����RI� LPSRUWV� WR�(8�0HPEHU�6WDWHV� DQG�
1RUZD\�ZDV�KD]DUGRXV�ZDVWH�IURP�QRQ�2(&'�FRXQWULHV��LQ�SDUWLFXODU�IURP�6RXWK�$IULFD��%UD]LO��
0DFHGRQLD��DQG�6ORYHQLD��

7UHDWPHQW�RI�H[SRUWHG�ZDVWH�

$ERXW�����RI�H[SRUWHG�KD]DUGRXV�ZDVWH�IURP�WKH�(8�DQG�1RUZD\�LV�H[SRUWHG�IRU�UHFRYHU\�DQG�
DERXW�����IRU�GLVSRVDO��3RUWXJDO��6SDLQ��/X[HPERXUJ�DQG�WKH�1HWKHUODQGV�H[SRUW�D�ODUJH�SDUW�
IRU� GLVSRVDO�� )LJXUH� ������� �DFFRUGLQJ� WR� WKH� (8� )UDPHZRUN� 'LUHFWLYH�� VKRZV� ZKLFK� NLQG� RI�
WUHDWPHQW�H[SRUWHG�KD]DUGRXV�ZDVWH�IURP�WKH�(8�FRXQWULHV�DQG�1RUZD\�KDV�UHFHLYHG��

)LJXUH�������������5(&29(5<��

7KH�WDEOH�GRHV�QRW�LQFOXGH�ILJXUHV�IURP�*UHHFH�DQG�,UHODQG��7KH�ILJXUHV�IRU�6ZHGHQ�DQG�)UDQFH�DUH������
ILJXUHV��

6RXUFH��(XURSHDQ�&RPPLVVLRQ������E��1RUVDV��

����� 7KH�LPSRUWDQFH�RI�FDSDFLW\��WUHDWPHQW�SULFHV�DQG�ZDVWH�PDQDJHPHQW�

:DVWH�PDQDJHPHQW�WKURXJKRXW�(XURSH�DQG�DERYH�DOO�WKH�PDQDJHPHQW�RI�GLVSRVDO�DQG�UHFRYHU\�
LV�SDUWO\�JRYHUQHG�E\�WKH�UXOHV�RI�PDUNHW�HFRQRP\�EXW�LV�DOVR�VWURQJO\�LQIOXHQFHG�E\�QXPHURXV�
(8�DQG�QDWLRQDO�UHJXODWLRQV��7KXV�WKH�VXFFHVV�RI�WKH�&RPPXQLW\�6WUDWHJ\�RQ�:DVWH�GHSHQGV�RQ�
D� FRPSOH[� V\VWHP� JRYHUQHG� E\� GLIIHUHQW� QDWLRQDO� DQG� UHJLRQDO� UHJXODWLRQV�� WKH� FDSDFLW\� RI�
WUHDWPHQW�IDFLOLWLHV�DQG�WKH�SULFH�VWUXFWXUH�EHWZHHQ�WUHDWPHQW�IRUPV�DQG�EHWZHHQ�QDWLRQV��

$FFRUGLQJO\��NQRZOHGJH�RI�GHPDQG�DQG�VXSSO\�RI�FDSDFLWLHV�IRU�UHFRYHU\��WKHUPDO�WUHDWPHQW�DQG�
ODQGILOOLQJ�DQG�SULFH�UHODWLRQV�LV�QHFHVVDU\�WR�DVVHVV�ZDVWH�PDQDJHPHQW�FRPSUHKHQVLYHO\��+DUGO\�
DQ\� LQIRUPDWLRQ� LV� DYDLODEOH� RQ� WKH� FDSDFLW\� IRU� UH�XVH�DQG� UHF\FOLQJ�RI�GLIIHUHQW�SURGXFWV� DQG�
PDWHULDOV�DQG�DQ�DVVHVVPHQW�LV�IXUWKHU�FRPSOLFDWHG�E\�WKH�IDFW�WKDW�PDQ\�UHF\FODEOH�PDWHULDOV�DUH�
WUDGHG�RQ�WKH�ZRUOG�PDUNHW��7KH�IROORZLQJ�GLVFXVVLRQ�ZLOO�WKXV�IRFXV�RQ�FDSDFLWLHV�DQG�SULFHV�IRU�
LQFLQHUDWLRQ�DQG�ODQGILOOLQJ��

,QFLQHUDWLRQ�FDSDFLW\�LQ�WKH�(($�FRXQWULHV�

,QFLQHUDWLRQ�SODQWV� IRU�PXQLFLSDO�QRQ�KD]DUGRXV�ZDVWH� DUH� LQ�RSHUDWLRQ� LQ�PRVW�(($�PHPEHU�
FRXQWULHV��H[FHSW�,UHODQG��3RUWXJDO�DQG�/LHFKWHQVWHLQ��,Q����FRXQWULHV�D�WRWDO�RI�����LQFLQHUDWLRQ�
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SODQWV�DUH�UHSRUWHG�LQ�RSHUDWLRQ��QHDUO\�����RI�WKHP�LQ�)UDQFH���7KHUH�LV�D�YHU\�KLJK�GHJUHH�RI�
YDULDWLRQ� LQ� WKH� VL]H� RI� WKH� SODQWV�� ,Q� DGGLWLRQ� WR� WKHVH�� ���� LQFLQHUDWLRQ�SODQWV� IRU�KD]DUGRXV�
ZDVWH�DUH�UHSRUWHG�LQ�RSHUDWLRQ��

%\� FRPELQLQJ� LQIRUPDWLRQ� RQ� FDSDFLW\� ZKHUH� DFFHVVLEOH� ZLWK� VXSSOHPHQWDU\� LQIRUPDWLRQ� RQ�
DPRXQWV�RI�ZDVWH�LQFLQHUDWHG��WKH�WRWDO�LQFLQHUDWLRQ�FDSDFLW\�IRU�QRQ�KD]DUGRXV�ZDVWH�ZLWKLQ�WKH�
(($� LV� HVWLPDWHG� WR� DERXW� EH� ��� PLOOLRQ� WRQQHV� �15&V�� ����E�� 2(&'�� ����D��� ,QFLQHUDWLRQ�
FDSDFLW\�LV�RQO\�DYDLODEOH�IRU�DERXW�����RI�WKH�WRWDO�DPRXQW�RI�PXQLFLSDO�ZDVWH�DULVLQJ��

7KHUH� LV� D� YHU\� KLJK� GHJUHH� RI� YDULDWLRQ� LQ� DYDLODEOH� FDSDFLW\� IRU� LQFLQHUDWLRQ� �)LJXUH� ���������
7KHVH� GLIIHUHQFHV� PD\� UHIOHFW� ERWK� WKH� OHYHO� RI� GHYHORSPHQW� RI� ZDVWH� PDQDJHPHQW� EXW� DOVR�
GLIIHUHQFHV�LQ�VWUDWHJLHV��FOLPDWH��VWUXFWXUH�RI�HQHUJ\�VXSSO\�V\VWHPV�DQG�SXEOLF�DFFHSWDQFH�RI�RU�
RSSRVLWLRQ�WR�LQFLQHUDWLRQ��

)LJXUH�������������,1&,1(5B&$3$&��

7KH�ILJXUH�LOOXVWUDWHV�D�ODUJH�YDULDWLRQ�LQ�DYDLODEOH�LQFLQHUDWLRQ�FDSDFLW\�SHU�FDSLWD�ZLWKLQ�WKH�(8��7KH�ILJXUH�
FRYHUV�PXQLFLSDO�VROLG�ZDVWH�LQFLQHUDWLRQ�SODQWV�ZLWK�DQG�ZLWKRXW�HQHUJ\�UHFRYHU\�DQG�LV�EDVHG�RQ�LQIRUPDWLRQ�
RQ�FDSDFLW\�ZKHUH�DYDLODEOH�RU�DFWXDO�LQFLQHUDWHG�TXDQWLW\�LQ������RU�WKH�ODWHVW�UHSRUWHG�\HDU�EHIRUH��

6RXUFHV��15&V�����E��,6:$��������2(&'�����D�

�

,Q� VRPH�FRXQWULHV�PRUH�WKDQ�����RI� WKH�FDSDFLW\� LV�UHSRUWHG�WR�FRPH�IURP�SODQWV�ZLWK�HQHUJ\�
UHFRYHU\��15&V������E���:KLOH�PRVW�FRXQWULHV�KDYH�VWDUWHG�WR�XWLOLVH�WKH�HQHUJ\�IURP�ZDVWH�WKHUH�
LV� D� JUHDW� GHDO� RI� YDULDWLRQ� LQ� WKH� RYHUDOO� HIILFLHQF\� RI� HQHUJ\� XWLOLVDWLRQ� �)LJXUH� ��������� 7KH�
YDULDWLRQ� PD\� UHIOHFW� GLIIHUHQFHV� LQ� WKH� FRPSRVLWLRQ� RI� ZDVWH� LQFLQHUDWHG�� EXW� WKH� PDLQ�
H[SODQDWLRQ�LV�SUREDEO\�WR�ZKLFK�H[WHQW�WKH�LQFLQHUDWRUV�RSHUDWH�RQO\�ZLWK�HOHFWULFLW\�SURGXFWLRQ��
ZLWK�KHDW�SURGXFWLRQ�RU�D�FRPELQDWLRQ�RI� WKH� WZR��2SWLPDO�HIILFLHQF\� LV�REWDLQHG�E\�FRPELQHG�
V\VWHPV�ZKHUH�WKH�KHDW�LV�XVHG�LQ�GLVWULFW�KHDWLQJ�V\VWHPV���

)LJXUH�������������(1�,1&,1(5��

7KH�ILJXUH�VKRZV�D�ODUJH�YDULDWLRQ�DPRQJ�WKH�(($�FRXQWULHV�LQ�WRWDO�HQHUJ\�UHFRYHU\��KHDW�HOHFWULFLW\��WRQQH�
ZDVWH�DQG�LV�EDVHG�RQ�GDWD�REWDLQHG�GLUHFWO\�IURP�WKH�SODQWV��

6RXUFH��,6:$��������5,90�KRPHSDJH�

/DQGILOO�FDSDFLWLHV�

$YDLODEOH�GDWD�RQ�ODQGILOO�FDSDFLWLHV�LV�QRW�FRPSOHWH�DQG�VRPH�FRQIXVLRQ�RQ�WKH�WHUPLQRORJ\�IRU�
GLIIHUHQW� W\SHV� RI� ODQGILOOV� PDNHV� LQWHUSUHWDWLRQ� GLIILFXOW�� 7KH� IROORZLQJ� FRQFOXVLRQV� VKRXOG�
WKHUHIRUH�EH�WDNHQ�RQO\�DV�D�URXJK�HVWLPDWH��

/DQGILOO�FDSDFLW\�IRU�QRQ�KD]DUGRXV�ZDVWH��H[FOXGLQJ�VLWHV�XVHG�VROHO\�IRU�LQHUW�ZDVWH��LQ�WKH�(8�LV�
HVWLPDWHG� IRU� ����� WR� EH� DERXW� ���� ELOOLRQ� WRQQHV� LQ� PRUH� WKDQ� �� ���� OLFHQVHG� ODQGILOOV�� ,Q�
DGGLWLRQ� WR� WKH� OLFHQVHG� ODQGILOOV� DERXW� �� ���� XQOLFHQVHG� ODQGILOOV� KDYH� EHHQ� UHSRUWHG� IURP�
*HUPDQ\�� *UHHFH�� 3RUWXJDO� DQG� 6SDLQ�� RI� ZKLFK� �� ���� DUH� LQ� *UHHFH� �15&V�� ����E�� 2(&'��
����E���(DUOLHU�GDWD� LQGLFDWHV� D� IXUWKHU��������XQOLFHQVHG� VLWHV� LQ�RWKHU�0HPEHU�6WDWHV� �,WDO\��
)UDQFH��6SDLQ���+MHOPDU���������

)RU�WKH�FRXQWULHV�ZKHUH�GDWD�RQ�ERWK�FDSDFLW\�DQG�WRWDO�DPRXQW�ODQGILOOHG�LQ������LV�DYDLODEOH�LW�
LV�SRVVLEOH�WR�FDOFXODWH�WKH�UHPDLQLQJ�FDSDFLW\�H[SUHVVHG�LQ�\HDUV�²�L�H��KRZ�PDQ\�\HDUV�ZLOO�LW�WDNH�
WR�ILOO�XS�WKH�H[LVWLQJ�ODQGILOOV�DW�WKH�SUHVHQW�UDWH�RI�GLVSRVDO��VHH�)LJXUH����������

)LJXUH�������������/DQGILOO�\HDUV��
7KH�ILJXUH�VKRZV�D�YHU\�KLJK�GHJUHH�RI�YDULDWLRQ�LQ�WKH�DYDLODEOH�ODQGILOO�FDSDFLW\�H[SUHVVHG�LQ�\HDUV��
:KLOH�WKH�FRXQWULHV�FRYHUHG�E\�WKH�GDWD�DV�D�WRWDO�KDYH�VXIILFLHQW�FDSDFLW\�IRU����\HDUV��VRPH�RQO\�KDYH�FDSDFLW\�
IRU�D�IHZ�\HDUV��
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6RXUFH��15&V������E�

1RW� DOO� OLFHQVHG� ODQGILOOV� DUH� HTXLSSHG� ZLWK� WKH� PHPEUDQHV� DQG� OHDFKDWH� FROOHFWLRQ� V\VWHPV�
QHHGHG�WR�SURWHFW�WKH�HQYLURQPHQW�SURSHUO\��$�VXUYH\�PDGH�IRU�WKH�(XURSHDQ�&RPPLVVLRQ��'*�
;,��LQ������DQG�GDWD�FROOHFWHG�E\�(7&�:�LQGLFDWHV�WKH�IROORZLQJ�UDWHV�RI�DSSOLFDWLRQ�RI�OLQHUV�DQG�
OHDFKDWH� FROOHFWLRQ� V\VWHPV� LQ� ODQGILOOV� OLFHQVHG� IRU� PXQLFLSDO� ZDVWH�� ,UHODQG� ������ 8QLWHG�
.LQJGRP�� WKH� 1HWKHUODQGV�� *HUPDQ\� DQG� )UDQFH� �������� 'HQPDUN� DQG� )LQODQG� ��������
$XVWULD��%HOJLXP��3RUWXJDO�DQG�6ZHGHQ�!�����15&V������E��+MHOPDU���������

&RQVLGHULQJ�WKH�WLPH�QHHGHG�IRU�ILQGLQJ�VXLWDEOH�ORFDWLRQV��JHWWLQJ�SXEOLF�DFFHSWDQFH�DQG�FRQVWUXFWLQJ�WKH�ODQGILOO�

WKHUH�LV�WKHUHIRUH�DQ�XUJHQW�QHHG�IRU�HLWKHU�D�GUDPDWLF�UHGXFWLRQ�LQ�WKH�DPRXQWV�RI�ZDVWH�ODQGILOOHG�RU�UDSLG�

FRQVWUXFWLRQ�RI�QHZ�FRQWUROOHG�ODQGILOOV�RU�DOWHUQDWLYH�WUHDWPHQW�IDFLOLWLHV��)XUWKHUPRUH��DV�UHIOHFWHG�EHORZ�WKH�DYDLODEOH�

FDSDFLW\�GLIIHUV�YHU\�PXFK�IURP�RQH�FRXQWU\�WR�DQRWKHU��

7KH�HIIHFW�RI�WUHDWPHQW�SULFHV�RQ�GLVSRVDO�SDWWHUQV�

,Q�QHDUO\�DOO�(($�PHPEHU�FRXQWULHV�WKH�DYHUDJH�WUHDWPHQW�SULFHV�IRU�ODQGILOOLQJ�QRQ�KD]DUGRXV�
ZDVWH�DUH�IDU�EHORZ�WKRVH�IRU�LQFLQHUDWLRQ��7KLV�PHDQV�WKDW�XQOHVV�D�QHZ�UHJXODWLRQ�LV�LQ�SODFH�WKH�
PDUNHW�PHFKDQLVP�ZLOO�GLUHFW�ZDVWH�WR�ODQGILOOV� LQVWHDG�RI�LQFLQHUDWLRQ�ZLWK�HQHUJ\�UHFRYHU\��,Q�
RWKHU�ZRUGV�WKH�PDUNHW�PHFKDQLVPV�DFW�LQ�GLUHFW�RSSRVLWLRQ�WR�WKH�RIILFLDO�&RPPXQLW\�VWUDWHJ\��
2I�HYHQ�JUHDWHU�FRQFHUQ�LV� WKDW� ODQGILOOV�ZKLFK�KDYH�LQDGHTXDWH�SROOXWLRQ�FRQWURO�DQG�PDNH�XS�
DERXW�����RI� WKH� ODQGILOOV�SUREDEO\�KDYH�SULFHV�EHORZ�WKH�DYHUDJH��3ULFH�PHFKDQLVPV�PD\�WKXV�
DOVR�FRXQWHUDFW�WKH�DLP�RI�UHGXFLQJ�WKH�LPSDFW�RI�GLVSRVDO��)LJXUH����������

)LJXUH�������������75B35,&(6��

$YHUDJH�WUHDWPHQW�SULFHV�IRU�ODQGILOOLQJ�DQG�LQFLQHUDWLRQ�RI�QRQ�KD]DUGRXV�ZDVWH�LQ�VHOHFWHG�(($�PHPEHU�
FRXQWULHV��H[FO��ZDVWH�WD[�DQG�9$7���,W�VKRXOG�EH�QRWHG�WKDW�DOO�SULFHV�DUH�DYHUDJHV�RI�REVHUYHG�SULFHV�DQG�FRYHU�
ODUJH�YDULDWLRQV�EHWZHHQ�SODQWV���

6RXUFH��15&V������E�

�

7KH� GLIIHUHQW� WUHDWPHQW� SULFHV� LQ� (($�PHPEHU� FRXQWULHV� DUH� VWURQJO\� LQIOXHQFHG� E\� QDWLRQDO�
UXOHV� DQG� UHJXODWLRQV�� $� QXPEHU� RI� FRXQWULHV� KDYH� LVVXHG� GHWDLOHG� ODQGILOO� UHJXODWLRQV� RU�
JXLGHOLQHV�ZKLFK�GHILQH�WKH�WHFKQLFDO�VWDQGDUG�DQG�WKH�PDQDJHPHQW�RI�WKHVH�ZDVWH�PDQDJHPHQW�
IDFLOLWLHV��,Q�SDUWLFXODU��GHPDQGV�UHODWLQJ�WR�WKH�LQVWDOODWLRQ�RI�OLQHUV��WUHDWPHQW�RI�OHDFKDWH�DQG�
DQDO\VLV�RI�VXUURXQGLQJ�JURXQGZDWHU�RU�VXUIDFH�ZDWHU�ZLOO�LQFUHDVH�WKH�SULFH�RI�ODQGILOOLQJ���

7KH� GLIIHUHQFH� LQ� SULFHV� EHWZHHQ� PHPEHU� FRXQWULHV� LV� LQ� VRPH� FDVHV� GXH� WR� YHU\� GLIIHUHQW�
HQYLURQPHQWDO� SURWHFWLRQ� PHDVXUHV� DQG� UHIOHFWV� LQ� WKLV� UHVSHFW� D� FRQIOLFW� ZLWK� WKH� JHQHUDO�
FRPPXQLW\�DLP�RI�HQYLURQPHQWDOO\�VDIH�GLVSRVDO��7KHUHIRUH��LW�LV�LPSRUWDQW�IRU�WKH�&RPPXQLW\�
WR�GHWHUPLQH�DQ�REOLJDWRU\�VWDWH�RI�WKH�DUW�IRU�DOO�NLQGV�RI�ZDVWH�PDQDJHPHQW�DFWLYLWLHV�LQFOXGLQJ�
UXOHV� IRU� WKH� LPSOHPHQWDWLRQ� RI� SRVW�WUHDWPHQW� PHDVXUHV�� 7KLV� ZLOO� OHDG� WR� D� JUDGXDO�
LQWHUQDOLVDWLRQ�RI�H[WHUQDO�FRVWV��7KLV�ZLOO�KRZHYHU�QRW�FKDQJH�WKH�IDFW�WKDW�ODQGILOOV�DUH�FKHDSHU�
WR�FRQVWUXFW�DQG�RSHUDWH�WKDQ�LQFLQHUDWRUV���

3ULFHV�RI� LQFLQHUDWLRQ�PD\�YDU\�DFFRUGLQJ�WR�WKH�DJH�RI� WKH� LQVWDOODWLRQ��GLIIHUHQW�LQWHUHVW�UDWHV��
WKH� LQFRPH� IURP� WKH� VDOH� RI� HQHUJ\� RU� WKH� FRVW� RI� FRROLQJ� WRZHUV�� HWF�� 7KH� FDXVHV� RI� FXUUHQW�
GLIIHUHQFHV� LQ� WUHDWPHQW� SULFHV� EHWZHHQ� LQFLQHUDWLRQ� DQG� ODQGILOOLQJ� KDYH� WR� EH� FRXQWHUDFWHG�
HLWKHU� E\� UHJXODWRU\� PHDVXUHV� WR� KDUPRQLVH� HQYLURQPHQWDO� VWDQGDUGV� RU� RWKHU� ZDVWH�
PDQDJHPHQW�PHDVXUHV� VXSSRUWLQJ� WKH� JHQHUDO�:DVWH� 6WUDWHJ\� RU� XVLQJ� HFRQRPLF� LQVWUXPHQWV�
OLNH�ZDVWH�WD[HV���

/DUJH�GLIIHUHQFHV�LQ�WUHDWPHQW�SULFHV�EHWZHHQ�FRXQWULHV�LQ�DQ�RSHQ�PDUNHW�FRXQWHUDFW�WKH�DLP�RI�
WUHDWPHQW�RI�WKH�ZDVWH�FORVH�WR�WKH�VRXUFH��WKH�SUR[LPLW\�SULQFLSOH���/DUJH�SURILWV�RU�VDYLQJV�FDQ�
EH� REWDLQHG� E\� ILQGLQJ� D� ORZ�FRVW� GLVSRVDO� VROXWLRQ�� 7KLV� PD\� DOVR� GLUHFWO\� LQIOXHQFH� WKH�
FRPSHWLWLYHQHVV�RI�UHF\FOLQJ� LQGXVWULHV�ZKHUH�WKH�FRVW�RI�GLVSRVLQJ�RI�WKH�UHVLGXDO�ZDVWH�FDQ�EH�
FRQVLGHUDEOH���

:DVWH�WD[HV�FDQ�EH�XVHG�WR�FRUUHFW�WKH�SULFH�UHODWLRQ�
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$V� D� FRQVHTXHQFH�RI� WKH�QHJDWLYH� LPSDFW� RI� WKH�SULFH� UHODWLRQ� D�QXPEHU�RI� FRXQWULHV� �$XVWULD��
%HOJLXP�� )UDQFH�� 'HQPDUN�� WKH�1HWKHUODQGV� DQG� WKH�8.�� KDYH� LQWURGXFHG� VSHFLDO� ODQGILOO� RU�
JHQHUDO� ZDVWH� WD[HV� ZKLFK� DUH� OHYLHG� LQ� DGGLWLRQ� WR� WKH� DFWXDO� WUHDWPHQW� SULFH�� 6RPH�*HUPDQ�
/lQGHU�DOVR�KDYH� LPSRVHG�ZDVWH� WD[HV�EXW�DFFRUGLQJ� WR� WKH�)HGHUDO�&RXUW�� WKH\�DUH� LQ�FRQIOLFW�
ZLWK�QDWLRQDO�OHJLVODWLRQ�DQG�KDYH�WR�EH�DEROLVKHG��

7KH� UDWH�RI� WD[DWLRQ�YDULHV� DPRQJ�FRXQWULHV�GHSHQGLQJ�RQ� WKH�NLQG�RI�ZDVWH� �WKH�8.��)UDQFH��
$XVWULD���WKH�NLQG�RI�WUHDWPHQW�DQG�HQHUJ\�UHFRYHU\��'HQPDUN��DQG�WKH�WHFKQLFDO�VWDQGDUG�RI�WKH�
ODQGILOO� �$XVWULD���7KH�FXUUHQW�UDWHV�SHU�WRQQH�DUH� LQ�'HQPDUN�EHWZHHQ�(85����DQG�����LQ�$7�
EHWZHHQ� (85� ��� DQG� ��� DQG� LQ� WKH� 8.� EHWZHHQ� (85� ���� DQG� ����� 'HVSLWH� GLIIHUHQFHV� LQ�
VWUXFWXUH�WKH�JHQHUDO�SXUSRVH�RI�WKH�WD[HV�LV�WR�UHGXFH�ODQGILOOLQJ�DQG�VXSSRUW�D�VWDWH�RI�WKH�DUW�
WUHDWPHQW�UHFRYHU\�DQG�UHF\FOLQJ�RI�ZDVWH���

7KH�'DQLVK�ZDVWH�WD[�KDV�EHHQ�LQ�RSHUDWLRQ�ORQJ�HQRXJK�WR�DVVHVV�WKH�DFWXDO�HIIHFW��7DEOH�������
LOOXVWUDWHV�WKH�HIIHFW�RI�WKH�ZDVWH�WD[�RQ�WKH�UHODWLRQ�EHWZHHQ�ODQGILOOLQJ�DQG�LQFLQHUDWLRQ��$�VWXG\�
RI�WUHDWPHQW�SDWWHUQV�IURP������WR������FRQFOXGHV�WKDW�D�����UHGXFWLRQ�RI�WKH�ZDVWH�ODQGILOOHG�
RU� LQFLQHUDWHG� FDQ� WR� D� ODUJH� H[WHQW� EH� H[SODLQHG� E\� WKH� HIIHFW� RI� WKH� ZDVWH� WD[�� ,Q� WKH� VDPH�
SHULRG� VXEVWDQWLDO� LQFUHDVHV� LQ� WKH� UHF\FOLQJ� RI� EXLOGLQJ� PDWHULDO�� JODVV� DQG� SDSHU� KDYH� EHHQ�
REWDLQHG��7KH�HIIHFW�RI� WKH� WD[�KDV�EHHQ�VWURQJHVW� LQ� VHFWRUV�ZLWK�D�KLJK�WRQQDJH��L�H��EXLOGLQJ�
DQG�FRQVWUXFWLRQ���6NRX�$QGHUVHQ���������

7DEOH������������'(1B35,&(��7UHDWPHQW�SULFHV�LQ�'HQPDUN��������(85��

�

7KH�WDEOH�VKRZV�WUHDWPHQW�SULFHV�LQ�(85�LQ�'HQPDUN�LQ������ZLWK�DQG�ZLWKRXW�ZDVWH�WD[��7KH�WD[�LV�DFUXDOO\�
GLIIHUHQWLDWHG�IRU�LQFLQHUDWLRQ�ZLWK�RQO\�KHDW�UHFRYHU\�DQG�LQFLQHUDWLRQ�ZLWK�WKH�PRUH�HIILFLHQW��FRPELQHG�
KHDW�SRZHU�SURGXFWLRQ���

6RXUFH��'(3$������E�

����� ,QWHJUDWLRQ�LQWR�RWKHU�SROLF\�DUHDV�

7R� VXSSRUW�ZDVWH�PLQLPLVDWLRQ� WKHUH� LV� D�QHHG� WR� LQWHJUDWH� LW� LQWR� D�QXPEHU�RI� UHODWHG�SROLF\�
DUHDV��

,Q�UHODWLRQ�WR�ZDVWH�IURP�LQGXVWULDO�SURGXFWLRQ�WKH�ILUVW�VWHSV�KDYH�EHHQ�WDNHQ�ZLWK�WKH�'LUHFWLYH�
RQ�,QWHJUDWHG�3ROOXWLRQ�3UHYHQWLRQ�DQG�&RQWURO��,33&��ZKHUH�ZDVWH�LV�VHHQ�DV�DQ�HPLVVLRQ�IURP�
SURGXFWLRQ� WR� EH� GHDOW� ZLWK� LQ� WKH� OLFHQVLQJ� SURFHVV�� ,Q� RUGHU� WR� PDNH� WKLV� RSHUDWLRQDO� LW� LV�
LPSRUWDQW�WR�LQWHJUDWH�WKH�ZDVWH�DVSHFW�LQWR�JXLGHOLQHV�IRU�EHVW�DYDLODEOH�WHFKQRORJ\��

7KH�QHHG�IRU�D�FORVHU�IRFXV�RQ�ZDVWH�LQ�D�OLIH�F\FOH�SHUVSHFWLYH�RI�SURGXFWV�PD\�EH�VXSSRUWHG�E\�
VSHFLDO�DWWHQWLRQ�WR�ZDVWH�JHQHUDWLRQ�ZKHQ�FULWHULD�IRU�HFR�ODEHOV�DUH�GHYHORSHG��$ORQJ�WKH�VDPH�
OLQH�IXUWKHU�IRFXV�RQ�ZDVWH�PLQLPLVDWLRQ�FRXOG�EH�LQWHJUDWHG�LQ�VWUDWHJLHV�IRU�SXEOLF�SURFXUHPHQW�
JLYLQJ�SUHIHUHQFH�WR�SURGXFWV�ZLWK�PLQLPLVHG�OLIH�F\FOH�JHQHUDWLRQ�RI�ZDVWH��

,Q� VRPH� FDVHV� WHFKQLFDO� VWDQGDUGV� FUHDWHG� E\� LQWHUQDWLRQDO� VWDQGDUGLVDWLRQ� RUJDQLVDWLRQV� PD\�
SUHVHQW� EDUULHUV� WR� DQ� LQFUHDVHG� GLUHFW� UH�XVH� RI� FRPSRQHQWV� UHF\FOHG�PDWHULDO�� 6XFK� EDUULHUV�
VKRXOG�RQO\�E\�DFFHSWHG�E\�WKH�(8�LI�FUXFLDO�WHFKQLFDO�SURSHUWLHV�UHTXLUH�LW���

)LQDOO\� LW� LV� HYLGHQW� WKDW�PXFK�ZDVWH� JHQHUDWLRQ� FDQ� EH� VHHQ� DV� D� SURGXFW� RI� DQ� XQIDYRXUDEOH�
UHODWLRQ� EHWZHHQ� WKH� SULFHV� RI� UDZ� PDWHULDOV�� SURGXFWLRQ� DQG� PDLQWHQDQFH� FRVWV� �FDSLWDO�
LQYHVWPHQW�DQG�ODERXU��DQG�WKH�FRVW�RI�GLVSRVDO��$�JUDGXDO�VXEVWLWXWLRQ�RI� WD[HV�RQ�ODERXU�ZLWK�
WD[DWLRQ� RQ� HQHUJ\� DQG� UDZ� PDWHULDOV� LV� SUREDEO\� WKH� PRVW� HIILFLHQW� ZD\� RI� REWDLQLQJ� VRXQG�

� /DQGILOOLQJ� ,QFLQHUDWLRQ�

'LVSRVDO�IHH�EHIRUH�WD[� ������ ������

:DVWH�WD[� ��� ������

7RWDO�� ������ ������
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UHVRXUFH�PDQDJHPHQW� LQ� D� IUHH�PDUNHW� HFRQRP\��+RZHYHU� WKLV� FDQ� RQO\� EH� GRQH� WR� D� OLPLWHG�
H[WHQW�E\�LQGLYLGXDO�0HPEHU�6WDWHV�EHFDXVH�WKHLU�QDWLRQDO�LQGXVWULHV�ZLOO�KDYH�KLJKHU�FRVWV�WKDQ�
WKHLU�LQWHUQDWLRQDO�FRPSHWLWRUV��XQOHVV�LW�LV�FRPSHQVDWHG�E\�D�UHGXFWLRQ�LQ�ODERXU�FRVWV��

�528��SOHDVH�FODULI\�ODVW�VHQWHQFH���

5HIHUHQFHV��

$OOVRSS� 0�:��� ������ 9LDQHOOR� *� 3RO\� �9LQ\O� &KORULG��� 8OOPDQQ·V� (QF\FORSHGLD� RI� ,QGXVWULDO�
&KHPLVWU\��9R��$���������9&+�3XEOLVKHUV��,QF��

$30(�� ������ 3ODVWLFV� UHFRYHU\� LQ� SHUVSHFWLYH�� 3ODVWLFV� FRQVXPSWLRQ� DQG� UHFRYHU\� LQ� :HVWHUQ�
(XURSH�������

$30(��������3ODVWLFV��$�PDWHULDO�FKRLFH�IRU�WKH���VW�FHQWXU\��3ODVWLFV�FRQVXPSWLRQ�DQG�UHFRYHU\�
LQ�:HVWHUQ�(XURSH��������

&(3,�� ������ ,QIRUPDWLRQ� IURP� &(3,� �&RQIHGHUDWLRQ� RI� (XURSHDQ� 3DSHU� ,QGXVWU\�� WR� WKH�
(XURSHDQ�7RSLF�&HQWUH�RQ�:DVWH��������

'DQLVK�6WHHO�:RUNV�/WG��*UHHQ�$FFRXQWV�������)UHGHULNVY UN��������

'(3$�� ������ 'DQLVK� (QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\�� (QYLURQPHQWDO� $VSHFWV� RI� 39&��
(QYLURQPHQWDO�3URMHFW�1R�������������

'(3$������D��'DQLVK�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��(FRWR[LFRORJLFDO�$VVHVVPHQW�RI�6HZDJH�
6OXGJH�LQ�$JULFXOWXUDO�6RLO��$UEHMGVUDSSRUW�QR������������

'(3$������E��'DQLVK�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��7KH�'DQLVK�:DVWH�&KDUJH��,QIRUPDWLRQ�
QRWH�IURP�'(3$��-XO\�������

'(3$�� ������ 'DQLVK� (QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\�� :DVWH� 6WDWLVWLFV� ������ (QYLURQPHQWDO�
5HYLHZ�QR����������

'(75�� ������ 'HSDUWPHQW� RI� WKH� (QYLURQPHQW�� 7UDQVSRUW� DQG� WKH� 5HJLRQV��/HVV� ZDVWH� PRUH�
YDOXH��&RQVXOWDWLRQ�SDSHU�RQ�WKH�ZDVWH�VWUDWHJ\�IRU�(QJODQG�DQG�:DOHV��8.��������

(($�� ����D��(XURSH·V� (QYLURQPHQW�� 7KH� 6HFRQG�$VVHVVPHQW��(XURSHDQ�(QYLURQPHQW�$JHQF\��
&RSHQKDJHQ��2IILFH�IRU�2IILFLDO�3XEOLFDWLRQV�RI�WKH�(XURSHDQ�&RPPXQLWLHV��/X[HPERXUJ��

(($������E��6WDWLVWLFDO�FRPSHQGLXP�IRU�WKH�6HFRQG�$VVHVVPHQW��(XURSHDQ�(QYLURQPHQW�$JHQF\��
&RSHQKDJHQ��2IILFH�IRU�2IILFLDO�3XEOLFDWLRQV�RI�WKH�(XURSHDQ�&RPPXQLWLHV��/X[HPERXUJ��

(UKYHUYVEODGHW����-XQH�������'HQPDUN��

(UQVW�	�<RXQJ��������¶,QWHJUDWHG�3URGXFW�3ROLF\·��$�VWXG\�IRU�'*;,��������

(7&�:��'DWD�FROOHFWHG�IRU�WKH�6R(5���'DWD�:DUHKRXVH��(XURSHDQ�7RSLF�&HQWUH�IRU�:DVWH��

(7&�:��������(XURSHDQ�7RSLF�&HQWUH�RQ�:DVWH��0HWKRGRORJ\�5HSRUW��%DVHOLQH�SURMHFWLRQV�RI�
VHOHFWHG�ZDVWH�VWUHDPV��-XQH�������

(XURSHDQ�&RPPLVVLRQ������D�� ¶'UDIW�SURSRVDO� IRU�D�&RXQFLO�'LUHFWLYH�RQ�HQG�RI� OLIH�9HKLFOHV·��
'*;,�������������

(XURSHDQ�&RPPLVVLRQ������E��6WUDWHJ\�SDSHU�IRU�UHGXFLQJ�PHWKDQH�HPLVVLRQV�������

(XURSHDQ�&RPPLVVLRQ�� ����D�� ¶6HFRQG� FRPPXQLFDWLRQ� IURP� WKH�(XURSHDQ�&RPPXQLW\�XQGHU�
WKH�81�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH·��'*;,�'UDIW��0D\��������

(XURSHDQ�&RPPLVVLRQ������E��&RS\�WR�WKH�&RPPLVVLRQ��'*;,�RI�WKH�0HPEHU�6WDWHV�UHSRUWLQJ�
IRU������WR�WKH�6HFUHWDU\�RI�WKH�%DVOH�&RQYHQWLRQ��

(XURSHDQ� &RPPLVVLRQ�� ����F�� 5DSSRUW� GH� OD� &RPPLVVLRQ�� 0LV� HQ� RHXYUH� GH� OD� GLUHFWLYH�
�������&((� GX� &RQVHLO� GX� ���PDL� ����� UHODWLYH� DX� WUDLWHPHQW� GHV� HDX[� XUEDLQHV� UpVLGXDLUHV��
PRGLILpH�SDU�OD�GLUHFWLYH�������&(�GH�OD�&RPPLVVLRQ�GX����IpYULHU��������



�����:DVWH�JHQHUDWLRQ�DQG�PDQDJHPHQW�z�(GLWHG�
���������

�

��

(XURSHDQ�8QLRQ��������&RXQFLO�RI�0LQLVWHUV��3URSRVDO�IRU�D�FRXQFLO�GLUHFWLYH�RQ�WKH�ODQGILOOLQJ�
RI�ZDVWH�²�FRPPRQ�SRVLWLRQ��0DUFK������

(XURVWDW��������1HZ�&URQRV�GDWDEDVH��-DQXDU\�������

)(9(��������)(9(��)pGpUDWLRQ�(XURSpHQH�GH�9HUUH�G·(PEDOODJH��*ODVV�*D]HWWH��,VVXH����������
,VVXH���� �������DQG�,VVXH���� �������DQG� LQIRUPDWLRQ� WR� WKH�(XURSHDQ�7RSLF�&HQWUH�RQ�:DVWH��
������

+DOO�	�'DOLPLHU�� ������:DVWH�PDQDJHPHQW� ²� 6HZDJH� VOXGJH�� ������'*;,�6WXG\�&RQWUDFW�%��
����������������

+MHOPDU��2��HW�DO���������0DQDJHPHQW�DQG�FRPSRVLWLRQ�RI�OHDFKDWH�IURP�ODQGILOOV��������'*;,�
FRQWUDFW�QR��%�������������������

+RIIPDQQ��0���������5HFRYHU\�RI�]LQF�DQG�OHDG�IURP�HOHFWULF�DUF�IXUQDFH�VWHHO�GXVW��LQ�9RO����RI�
5·���5HFRYHU\�5HF\FOLQJ�5H�LQWHJUDWLRQ��&ROOHFWHG�SDSHUV� RI� WKH�5·��� ,QWHUQDWLRQDO�&RQJUHVV��
*HQHYD��6ZLW]HUODQG������)HEUXDU\�������

,QJHQL¡UHQ��������-RXUQDO�RI�WKH�'DQLVK�$VVRFLDWLRQ�RI�(QJLQHHUV��,QJHQL¡UHQ�9RO���������$SULO�
������

,QWHUQDWLRQDO�$VK�:RUNLQJ�*URXS��������0XQLFLSDO�VROLG�ZDVWH�LQFLQHUDWRU�UHVLGXHV�������

,33&��������&OLPDWH�&KDQJH������� ¶7KH�6FLHQFH�RI�&OLPDWH�&KDQJH·��&RQWULEXWLRQ�RI�:RUNLQJ�
*URXS�,�WR�WKH�6HFRQG�$VVHVVPHQW�5HSRUW�RI�WKH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��
������

,33(�� ������ ,QVWLWXW� SRXU� XQH� 3ROLWLTXH� (XURSpHQQH� GH� O·(QYLURQPHQW�� )LQDO� UHSRUW� WR� WKH�
(XURSHDQ�&RPPLVVLRQ�RQ�(QG�RI�/LIH�9HKLFOHV��������

,6:$��������(QHUJ\�IURP�ZDVWH�6WDWH�RI�WKH�$UW�5HSRUW�������

,6:$��������0DQDJHPHQW�DSSURDFKHV�DQG�H[SHULHQFHV�RI� VOXGJH� WUHDWPHQW�DQG�GLVSRVDO��(($�
(QYLURQPHQWDO�,VVXHV�6HULHV�QR���������

-RKQNH��%��� ������ 6LWXDWLRQ� DQG� DVSHFWV� RI�ZDVWH� LQFLQHUDWLRQ� LQ�*HUPDQ\��87$� ,QWHUQDWLRQDO��
9RO���������

-XQWD�GH�5HVLGXV��(3$�&DWDORQLD���,QIRUPDWLRQ�WR�WKH�(XURSHDQ�7RSLF�&HQWUH�RQ�:DVWH��

.LOGH� DQG� /DUVHQ�� ������ ¶6FUDSSLQJ� RI� SDVVHQJHU� FDUV�� &DOFXODWLRQV� EDVHG� RQ� WKH� &$63(5�
PRGHO�·�8QSXEOLVKHG�UHSRUW�IRU�(7&�:�������

/DPp��)��DQG�/HHQDHUV��+���������7DUJHW�YDOXHV�DQG�EDFNJURXQG�OHYHOV�LQ�WKH�1HWKHUODQGV��+RZ�
WR� GHILQH� JRRG� VRLO� TXDOLW\�� ,Q� &RQWDPLQDWHG� 6RLO� ·���� 3URFHHGLQJV� RI� WKH� VL[WK� )=.�712�
&RQIHUHQFH�RQ�FRQWDPLQDWHG�VRLO��������0D\�������(GLQEXUJK��8.��

/DQGHVXPZHOWDPW�1RUGUKHLQ�:HVWIDOHQ�� ������ ,GHQWLILFDWLRQ� RI� 5HOHYDQW� ,QGXVWULDO� 6RXUFHV� RI�
'LR[LQV�DQG�)XUDQV�LQ�(XURSH��(VVHQ��������

0HDGRZV��'��HW�DO���������%H\RQG�WKH�OLPLWV��������

0LOM¡VW\UHOVHQ��'DQLVK�(3$���0RGHUQH��PLOM¡ULJWLJ�EHKDQGOLQJ�DI�VKUHGGHUDIIDOG��$UEHMGVUDSSRUW�
QU������������

1DWXUYnUGVYHUNHW�� ������ .RQWRUVSDSSHU� ²�0DWHULDOIO|GHQ� L� VDPKlOOHW�� 1DWXUYnUGVYHUNHW� �(3$�
6ZHGHQ��5DSSRUW�������6ZHGHQ������

1RUVDV��,QIRUPDWLRQ�IURP�1RUVDV��1RUZD\��WR�WKH�(XURSHDQ�7RSLF�&HQWUH�RQ�:DVWH��

15&V�� ����D�� 5HVSRQVHV� IURP� 1DWLRQDO� 5HIHUHQFH� &HQWUHV� WR� TXHVWLRQQDLUHV� IURP� (XURSHDQ�
7RSLF�&HQWUH�RQ�:DVWH��������

15&V�� ����E�� &RPPHQWV� WR� WKH� (XURSHDQ� (QYLURQPHQW� $JHQF\� IURP� 1DWLRQDO� 5HIHUHQFH�
&HQWUHV�RQ�:DVWH�WR�GUDIW�ILJXUHV�IRU�WKH�ZDVWH�FKDSWHU���-XO\�2FWREHU�������

2(&'������D��(QYLURQPHQWDO�GDWD�FRPSHQGLXP��������

2(&'������E��1DWLRQDO�$FFRXQWV��9RO��,,��������
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5LSHUW�� &��� ������/D� ORJLVWLTXH� HW� OH� WUDQVSRUW� GHV� GpFKHWV�PpQDJHUV�� DJULFROHV� HW� LQGXVWULHOV��
$'(0(��$JHQFH�GH� O·HQYLURQQHPHQW�HW�GH� OD�0DvWULVH�GH�O·(QHUJLH��0LQLVWqUH�GH�O·(TXLSHPHQW�
GHV�7UDQVSRUWV�HW�GX�/RJHPHQW��

5,90�KRPHSDJH��ZZZ�PLOLHXEDODQV�ULYP�QO?GRHOJURHSHQ?DIYDOYHUZLMGHULQJVEHGULMYHQ?HQHUJLH�XLW�
DIYDOYHUEUDQGLQJVLQVWDOODW��������

6NRX�$QGHUVHQ��0���������$VVHVVLQJ�WKH�HIIHFWLYHQHVV�RI�'HQPDUN·V�ZDVWH�WD[��(QYLURQPHQW��9RO��
���QR����0D\�������

62)5(6�� ������&RXQVHO� IRU� WKH�&RPPLVVLRQ�'*;,��(OHPHQWV� IRU� D� FRVW�HIIHFWLYH�SODVWLF�ZDVWH�
PDQDJHPHQW�LQ�WKH�(XURSHDQ�8QLRQ��0DUFK�������

6RLO� 	� :DWHU� /WG��� ������ ,PSDFWV� RI� LPSOHPHQWLQJ� OHJLVODWLRQ� ZKLFK� DSSUR[LPDWHV� (8�
HQYLURQPHQWDO�OHJLVODWLRQ��,QFHSWLRQ�UHSRUW�IRU�3+$5(�',6$(��������

6WHXUHU�� $��� ������ 0DWHULDO� )ORZ� $FFRXQWLQJ� DQG� $QDO\VLV�� 6WDWLVWLFV� 6ZHGHQ�� 0D\� ������
6WRFNKROP��6ZHGHQ�

7K\JHVHQ�HW�DO���������5LVLNRVFUHHQLQJ�YHG�Q\WWLJJ¡UHOVH�RJ�GHSRQHULQJ�DI�VODJJHU��0LOM¡SURMHNW�
QR������'DQLVK�(3$��������

8PZHOWEXQGHVDPW�712�� ������ 7KH� $WPRVSKHULF� (PLVVLRQ� ,QYHQWRU\� RI� +HDY\� 0HWDOV� DQG�
3HUVLVWHQW�2UJDQLF�3ROOXWDQWV�IRU�������%HUOLQ������

81(&(�������� ¶(OHFWULF�)XUQDFH�6WHHO�3ODQW·��'UDIW� FKDSWHU� RI�(PLVVLRQ� ,QYHQWRU\�*XLGHERRN��
ZZZ�DHDW�FR�XN�QHWFHQ�DLUTXDO�7)),�XQHFH�KWPO��$XJXVW�������

�


