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3ROLWLFV�RI�:DWHU�DV�1DWXUDO�5HVRXUFH��3URVSHFWV�RI�FRPPRQV�SHUVSHFWLYH��

$EVWUDFW�

7KH�SDSHU�DWWHPSWV�WR�FDSWXUH�WKH�QXDQFHV�RI�WKH�PXOWLGLPHQVLRQDO�SROLWLFV�RI�ZDWHU�DV�

D� QDWXUDO� UHVRXUFH²VHHQ� WKURXJK� WKH� SROLWLFV� RI� SHUVSHFWLYHV�� 7KHUH� DUH� WKUHH�

SHUVSHFWLYHV�ZRUOGYLHZV�� QDPHO\�� FRPPRQV�� HQWLWOHPHQW� DQG� FRPPRGLW\� WKDW� DUH�

VKDSLQJ�WKH�RQJRLQJ�GHEDWHV�RQ�ZDWHU��7KHVH�WKUHH�KDYH�FHUWDLQ�RYHUODSV�DQG�DW�WLPHV�

WKH\�DUH�GLVWLQFW�IURP�HDFK�RWKHU�DQG�WKHLU�LQWHUIDFHV�JHW�UHIOHFWHG�LQ�SROLF\�GRFXPHQWV�

DV�ZHOO�DV�OLWHUDWXUH�SURGXFHG�E\�WKH�FLYLO�VRFLHW\�RUJDQL]DWLRQV��7KH�SDSHU�LV�GLYLGHG�

LQWR�WKUHH�VHFWLRQV�QDPHO\��SROLWLFV�RI�SHUVSHFWLYHV��WUDFLQJ�WKH�JHQHDORJ\�RI�FRPPRQV�

SHUVSHFWLYH� DQG� FRQFHSWXDOL]LQJ� ZDWHU� DV� FRPPRQV�� 7R� VWUHQJWKHQ� WKH�

WUDGLWLRQ�FXOWXUH�RI�ZDWHU�DV�FRPPRQV�LQ�WKH�,QGLDQ�FRQWH[W��WKH�SDSHU�WDNHV�WZR�OLQHV�

RI� DUJXPHQWV�� ILUVW�� LW� LV� GHHSO\� URRWHG� LQ� WKH� FROOHFWLYH� FRQVFLRXVQHVV� RI� WKH� ORFDO�

SHRSOH�DQG�VHFRQG��LW�JRHV�EH\RQG�WKH�LVVXH�RI�RZQHUVKLS�DQG�WKXV�KDV�WKH�SRWHQWLDO�WR�

TXHVWLRQ� WKH� UROH� RI� PRGHUQ� LQVWLWXWLRQV� YL]�� VWDWH� DQG� PDUNHW�� 7KH� SDSHU� KDV� DQ�

LQWHUGLVFLSOLQDU\� RULHQWDWLRQ� DQG� WKH�PHWKRG� RI� FULWLFDO� GLVFRXUVH� DQDO\VLV� �&'$�� LV�

XVHG�WR�HQJDJH�ZLWK�WKH�DYDLODEOH�OLWHUDWXUH�RQ�ZDWHU�DQG�FRPPRQV��,Q�WKH�OLJKW�RI�WKH�

JURZLQJ� JOREDO� FULVLV� RYHU� ZDWHU�� WKH� SDSHU� DVVHUWV� WKH� QHHG� WR� HQJDJH� ZLWK� WKH�

FRPPRQV�SHUVSHFWLYH�

.H\ZRUGV��:DWHU��3ROLWLFV�RI�3HUVSHFWLYHV��&RPPRQV��&RPPRGLW\��&LYLO�6RFLHW\��

&ROOHFWLYH�&RQVFLRXVQHVV��&ULWLFDO�'LVFRXUVH�$QDO\VLV��&'$�
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,QWURGXFWLRQ��

�9HURQLFD�6WUDQJ��ZULWHV��

µ:DWHU�LV�DOZD\V�D�PHWDSKRU�IRU�VRFLDO��HFRQRPLF�DQG�SROLWLFDO�UHODWLRQVKLSV²D�������������������������

EDURPHWHU�RI�WKH�H[WHQW�WR�ZKLFK�LGHQWLW\��SRZHU�DQG�UHVRXUFHV�DUH�VKDUHG¶��

:LWK� WKH� ZRUOGZLGH� JURZLQJ� FULVLV� RYHU�ZDWHU� HVSHFLDOO\� LQ� WKH� OLJKW� RI� FRPSHWLQJ�

FODLPV�E\�WKUHH�VWDNHKROGHUV�QDPHO\��VWDWH��PDUNHW�DQG�FRPPXQLW\��WKH�SDSHU�LQWHQGV�

WR�H[SORUH�WKH�SURVSHFWV�RI�FRPPRQV�SHUVSHFWLYH��,W�SURSRVHV�WKDW�WKH�XQGHUVWDQGLQJ�RI�

ZDWHU�DV�FRPPRQV�LV�GHHSO\�URRWHG�LQ�WKH�FROOHFWLYH�FRQVFLRXVQHVV���6XFK�WKLQNLQJ�LV�

QRW�H[FOXVLYH� WR� ,QGLD�EXW�ZDV�DOVR�SUHYDOHQW� LQ�RWKHU�SDUWV�RI� WKH�ZRUOG� DW� GLIIHUHQW�

MXQFWXUHV�RI�WLPH��'XH�WR�WKH�IDVW�GHSOHWLQJ�ZDWHU�UHVRXUFHV�� WKH�FLYLOL]DWLRQDO�DSSHDO�

RI�WKH�FRPPRQV�SHUVSHFWLYH�QHHGV�DWWHQWLRQ��,WV�DELOLW\�WR�ORRN�EH\RQG�RZQHUVKLS�PD\�

VHHP�RWKHUZRUOGO\�DW� WLPHV�EXW� LW� LV�YHU\�FORVH� WR�*DQGKLDQ�ZRUOGYLHZ��)ROORZLQJ�D�

ODQGPDUN� MXGJPHQW� IURP�1HZ�=HDODQG�� WKH�GHFLVLRQ�RI� WKH�8WWDUDNKDQG�+LJK�&RXUW�

GHFODULQJ�5LYHU�*DQJD�DQG�LWV�WULEXWDU\�5LYHU�<DPXQD�DV�OHJDO�SHUVRQV��6KUHH���������

LV�LQGHHG�D�VWHS�WRZDUGV�UHFRJQLWLRQ�RI�ZDWHU�DV�FRPPRQV��6LPLODUO\�� WKH�GHFODUDWLRQ�

RI� WKH� ULJKWV� RI�PRWKHU� HDUWK� LQ�%ROLYLD� LQ� ����� DQG� WKH� WULEDOV�ZLQQLQJ� WKHLU� FODLP�

RYHU� 1L\DPJLUL� DJDLQVW� 9HGDQWD� LQ� 2GLVKD� DUH� D� IHZ� LQVWDQFHV� RI� FRPPRQV�

SHUVSHFWLYH������

:DWHU�DV�D�QDWXUDO�UHVRXUFH�KDV�PDQ\�VSHFLILF�IHDWXUHV�ZKLFK�PDNH�WKH�SROLWLFV�

DURXQG� LW� VR� FUXFLDO� WR� HQJDJH� ZLWK�� )LUVW� DQG� IRUHPRVW�� ZDWHU� LWVHOI� LV� D� OLYLQJ�

EHLQJ�DQG� LW� KDV� OLIH�JLYLQJ� FKDUDFWHU��:H� FDQQRW� LPDJLQH� DQ\� NLQG� RI� OLIH�� EH� LW� RI�

SODQWV��DQLPDOV�RU�KXPDQ�EHLQJV�ZLWKRXW�ZDWHU��6HFRQGO\��WKRXJK�ZDWHU�LV�DQ�DEXQGDQW�
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IRUFH�RI� WKH� VRFLHW\´� �&ROOLQV�'LFWLRQDU\�RI�6RFLRORJ\���7KH� WHUP�ZDV� LQWURGXFHG�E\�(PLOH�'XUNKHLP�IRU� WKH�
ILUVW�WLPH�LQ�KLV�ERRN�'LYLVLRQ�RI�/DERXU�LQ�6RFLHW\��������DQG�ODWHU�RQ�DOVR�LQ�KLV�RWKHU�ZULWLQJV�OLNH�5XOHV�RI�
6RFLRORJLFDO�0HWKRGV� ��������6XLFLGH� �������DQG�7KH�(OHPHQWDU\�)RUPV�RI�6RFLDO�/LIH� ��������7R�'XUNKHLP��
³WKH� WRWDOLW\� RI�EHOLHIV� DQG� VHQWLPHQWV� FRPPRQ� WR� DYHUDJH�PHPEHUV� RI� D� VRFLHW\� IRUPV�D�GHWHUPLQDWH� V\VWHP�
ZLWK�D�OLIH�RI�LWV�RZQ��,W�FDQ�EH�WHUPHG�DV�WKH�FROOHFWLYH�FUHDWLYH�FRQVFLRXVQHVV´��.HQQHWK�$OODQ��������������
/DWHU�� WKH� WHUP�ZDV� DOVR� XVHG� E\� $OWKXVVHU�� WKH�0DU[LVW� VFKRODU� DQG� &DUO� )�� -XQJ�� IDPRXV� SV\FKRDQDO\VW� LQ�
GLIIHUHQW�FRQWH[WV��
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UHVRXUFH��LW�LV�DOVR�RQH�RI�WKH�VFDUFHVW��7KHUH�DUH�QXPHURXV�UHDVRQV�DQG�LQWHUSUHWDWLRQV�

DFURVV� GLVFLSOLQHV� WR� H[SODLQ� KRZ� WKLV� DEXQGDQFH� LV� JHWWLQJ� FRQYHUWHG� LQWR� VFDUFLW\�

�0HKWD��������%DYLVNDU���������$OWKRXJK�QRW�JHWWLQJ�LQWR�WKDW�GHEDWH�DW�WKH�PRPHQW��,�

DP�LQWHUHVWHG�LQ�VWDWLQJ�WKDW�QDWXUDO�UHVRXUFHV�VXFK�DV�DLU�DQG�ZDWHU�DUH�VR�PXFK�D�SDUW�

RI�RXU� H[LVWHQFH� DV� SK\VLFDO� EHLQJV��:H� µFRQVXPH¶� WKHP�HYHU\� GD\�� HYHU\�PRPHQW��

WKH\�DUH�SDUW�RI�RXU�FROOHFWLYH�XQFRQVFLRXV�LQ�WKH�-XQJLDQ�VHQVH��2QO\�ZKHQ�ZH�EHJLQ�

WR�WKLQN�DERXW�ZDWHU�DV�D�FRPPRGLW\�WKDW�FRXOG�EH�FRQWUROOHG�E\�VRPHRQH�GR�ZH�WKLQN�

RI�WKH�SUREOHPV�WKDW�ZRXOG�DULVH��

$QRWKHU�FRQFHUQ�ZLWK�UHJDUG�WR�ZDWHU�DV�D�QDWXUDO�UHVRXUFH�LV�WKH�LQWULQVLF�OLQN�

EHWZHHQ�DFFHVV�WR�JURXQGZDWHU�DQG�DFFHVV�WR�ODQG�LQ�WKH�,QGLDQ�FRQWH[W��2QH�ZKR�KDV�

FRQWURO�XSRQ� WKH� ODQG� DOVR� KDV� FRQWURO� XSRQ� WKH�ZDWHU�EHQHDWK� WKDW� ODQG� �&XOOHW� DQG�

*XSWD���������7KH�SUHVHQW�FDSLWDOLVW�SURGXFWLRQ�SURFHVVHV�DGRSW�WHFKQRORJLHV�WKDW�DUH�

QRW� RQO\�ZDWHU� LQWHQVLYH�EXW� DOVR� FDXVH�ZDVWDJH� DQG� SROOXWLRQ��$ORQJ�ZLWK� JURZLQJ�

SRSXODWLRQ�DQG�ULVLQJ�WUHQGV�RI�XUEDQL]DWLRQ��QXPHURXV�RWKHU�LVVXHV�VXFK�DV�SROOXWLRQ��

RZQHUVKLS�� VFDUFLW\�� HWF�� DUH� DOVR� LQWHUWZLQHG�ZLWK� RQH� DQRWKHU�� 7KH� PXOWLSOLFLW\� RI�

LVVXHV�DQG�DFWRUV�DURXQG�ZDWHU�PDNHV�µSROLWLFV�RI�ZDWHU¶�D�FRPSOH[�DQG�PXOWLOD\HUHG�

SKHQRPHQRQ�� 7KLV� SDSHU� LV� DQ� DWWHPSW� WR� XQGHUOLQH� WKH� UHOHYDQFH� RI� µFRPPRQV�

SHUVSHFWLYH¶�YL]�D�YL]�ZDWHU�DV� D�QDWXUDO� UHVRXUFH� LQ�SUHVHQW� WLPHV��7R�HODERUDWH�DQG�

GHIHQG�WKH�VLJQLILFDQFH�RI�WKH�FRPPRQV�SHUVSHFWLYH��,�FRQVLGHU�µSROLWLFV�RI�ZDWHU¶�DV�

SDUW� RI� WKH� ODUJHU� µSROLWLFV� RI� QDWXUDO� UHVRXUFHV¶�� 7KH� SDSHU� DUJXHV� WKDW� FRPPRQV�

SHUVSHFWLYH�LV�QRW�OLPLWHG�WR�PHUHO\�ZDWHU�DQG�LW�FRXOG�EH�VHHQ�DV�DQ�DOWHUQDWLYH�WR�WKH�

GRPLQDQW�SDUDGLJP�RI�OLEHUDO�GLVFRXUVH�EDVHG�RQ�LQGLYLGXDOLVP�DQG�UDWLRQDOLVP��

ϱ&DUO�)��-XQJ�� IDPRXV�SV\FKRDQDO\VW�XVHV� WKH�WHUP�µFROOHFWLYH�XQFRQVFLRXV¶� WR�GHQRWH� WKH� VKDUHG�FRQWH[WV�DQG�
PHDQLQJV�RI�LQGLYLGXDO¶V�GUHDPV��7KH�XQFRQVFLRXV�LV�WKH�SRUWLRQ�RI�WKH�VHOI�RI�ZKLFK�WKH�LQGLYLGXDO�LV�XQDZDUH��
\HW�LW�H[HUWV�FRQWURO�RYHU�WKH�EHKDYLRXUV��GHVLUHV�DQG�GULYHV�RI�WKDW�LQGLYLGXDO��)RU�WKH�SXUSRVH�RI�WKLV�UHVHDUFK�
-XQJ¶V�LGHDV�DUH�YHU\�LPSRUWDQW�DV�ZDWHU�DV�D�UHVRXUFH�LV�ERWK�±�WKH�SDUW�RI�µFRQVFLRXV¶�DV�ZHOO�DV�µXQFRQVFLRXV¶��
:DWHU� FRQWDLQV� WKH� ��� SHUFHQW� SDUW� RI� KXPDQ� ERG\� DQG� WKXV� WKH� YHU\� LPDJLQDWLRQ� RI� VXUYLYDO� LV� QRW� SRVVLEOH�
ZLWKRXW�LW����
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7KH�SDSHU� LV� GLYLGHG� LQWR� WKUHH� VHFWLRQV�� WKH� ILUVW� SDUW� QDUUDWHV� WKH� SROLWLFV� RI�

SHUVSHFWLYHV� DQG� LWV� UDPLILFDWLRQV� RQ� WKH� RQJRLQJ� GHEDWHV� RQ� QDWXUDO� UHVRXUFHV��7KH�

VHFRQG� VHFWLRQ� WUDFHV� WKH� JHQHDORJ\� RI� WKH� FRPPRQV� SHUVSHFWLYH� LQ� WKH� OLJKW� RI�

FRQWHVWHG� FODLPV� RYHU� QDWXUDO� UHVRXUFHV��:KLOH� GRLQJ� VR�� ,� JR� EH\RQG� WKH� LVVXH� RI�

ZDWHU�DQG�WDNH�XS�WKH�FDVH�RI�ODQG�DQG�HQYLURQPHQW��7KLV�LV�GXH�WR�WZR�UHDVRQV²ILUVW��

WR� XQGHUOLQH� WKH� LQWHJULW\� RI� KXPDQ� H[LVWHQFH�� DQG� VHFRQG�� WR� VWUHVV�ZK\�ZH� FDQQRW�

ORRN�DW�ZDWHU�LQ�LVRODWLRQ��7KH�WKLUG�VHFWLRQ�HODERUDWHV�RQ�WKH�ZDWHU�DV�FRPPRQV�LQ�WKH�

,QGLDQ�FRQWH[W�WR�XQGHUOLQH�WKH�QHHG�WR�WDNH�LWV�FRJQL]DQFH���,W�KDV�WZR�VXE�VHFWLRQV�±�

ILUVW� SDUW� XQGHUOLQHV� WKH� WUDGLWLRQDO� NQRZOHGJH� V\VWHPV� RQ� WKH� ZDWHU� LQ� ,QGLD� ZLWK�

VSHFLDO� UHIHUHQFH� WR�ZULWLQJV� RI�$QXSDP�0LVKUD� DQG� VHFRQG� SDUW� FRQWH[WXDOL]HV� WKH�

FRPPRQV�YV��FRPPRGLW\�GHEDWH�RQ�ZDWHU�

$�%ULHI�QRWH�RQ�0HWKRGRORJ\��

7KH�ZULWLQJ�LV�SDUWO\�EDVHG�RQ�P\�GRFWRUDO�UHVHDUFK��WKDW�H[SORUHG�WKH�SROLWLFV�RI�ZDWHU�

DV�D�QDWXUDO�UHVRXUFH�LQ�,QGLD�WKURXJK�WKH�OHQV�RI�VRFLDO�PRYHPHQWV��7KH�QDWXUH�RI�WKH�

UHVHDUFK�ZDV�LQWHUSUHWLYH�DQG���,�KDYH�GHOLEHUDWHO\�WDNHQ�D�PLGGOH�SDWK²EHWZHHQ�RYHU�

JHQHUDOL]DWLRQ� DQG� RYHU�FRQWH[WXDOL]DWLRQ�� :LWK� WKH� JURZLQJ� SUHVHQFH� RI� WZR� RWKHU�

SHUVSHFWLYHV� QDPHO\� FRPPRGLW\� DQG� HQWLWOHPHQW�� WKLV�ZULWLQJ� LV� D� UHIOH[LYH� TXHVW� WR�

H[SORUH� WKH� SURVSHFWV� RI� FRPPRQV�SHUVSHFWLYH��� ,W� LV� SDUWO\�EDVHG� RQ� WKH�PHWKRG�RI�

FULWLFDO�GLVFRXUVH�DQDO\VLV��&'$���DQG�KDV�DQ�LQWHUGLVFLSOLQDU\�RULHQWDWLRQ��,�LQWHQG�WR�

QDUUDWH� WKH� µSROLWLFV� RI� SHUVSHFWLYHV¶� DQG� LWV� LPSOLFDWLRQV� RQ� QDWXUDO� UHVRXUFHV� LQ�

JHQHUDO� DQG� ZDWHU� DV� D� QDWXUDO� UHVRXUFH� LQ� SDUWLFXODU�� ,W� ZLOO� KHOS� LQ� FDSWXULQJ� WKH�

PXOWLGLPHQVLRQDO�QDWXUH�RI�µSROLWLFV�RI�ZDWHU¶�GXH�WR�WKH�SUHVHQFH�RI�QXPHURXV�DFWRUV�

ϳ���� ��������� ����������� ��� ǲ�������������������������������������ǣ������������������������ȋ�����������
���� ������ ������� �����ȌǳǤ� ������� ����� ��� ���� ��������� ����� ��� ������� ���� ���������� �������ǡ� ����������
����������������Ǥ���������������������������ʹͲͳͷǤ�
ͺ����������������������Ǥ��������������������������������������������������������������������������������������
����������������ȋ�����������������������������������������������������ʹͲͲͷȌ���������������������������
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ϵ��������� ���������� ��������� ȋ���Ȍ� ��� �� ����������� ���� ������� ��� ������� ��������� ���� ������ �����������
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�:RUOG� %DQN�� ,0)��6WDWH�� 1*2V��� LVVXHV� �SULYDWL]DWLRQ�� DQWL�GDP�PRYHPHQWV���� DQG�

SHUVSHFWLYHV��QDPHO\�FRPPRQV��HFRORJ\�HQWLWOHPHQW�DQG�FRPPRGLW\���

7KH�SRVVLEOH�ZD\V�RI�FODVVLILFDWLRQ�RI�OLWHUDWXUH�RQ�ZDWHU�FRXOG�EH�EDVHG�DURXQG�

GLVFRXUVHV�� DSSURDFKHV�� DFWRUV�� LVVXHV�� HWF�� 7R� HODERUDWH� IXUWKHU�� WKHUH� DUH�

GLVFRXUVHV�LGHRORJLFDO�OHDQLQJV�VXFK�DV�OLEHUDO��0DU[LVW��*DQGKLDQ��IHPLQLVW�HWF��ZKLFK�

VKDSH� WKH� QXDQFHV� RI� DSSURDFKHV� YL]�� SROLWLFDO� HFRQRP\�� SROLWLFDO� HFRORJ\�� FXOWXUDO�

SROLWLFV�� HWF�� 7KHQ�� WKHUH� DUH� OHYHOV� RI� SROLF\�PDNLQJ� DQG� DFWRUV� L�H�� JOREDO��

LQWHUQDWLRQDO��QDWLRQDO�� ORFDO��HWF��$W� WLPHV��ZH�DOVR�FRPH�DFURVV�DQ�RYHUODS�EHWZHHQ�

YDULRXV� GLVFRXUVHV� DQG� DSSURDFKHV� DQG� VXFK� RYHUODS� KDV� LWV� LPSOLFDWLRQV� RQ�

SROLF\PDNLQJ�DV�ZHOO��$ERYH�DOO��WKH�LVVXH�RI�µFODLP¶�RU�µRZQHUVKLS¶�EHLQJ�VR�FHQWUDO�

WR� WKH� RQJRLQJ� ZRUOGZLGH� GHEDWH� RQ� QDWXUDO� UHVRXUFHV� JDYH� PH� WKH� LQVLJKW� WR�

XQGHUVWDQG�WKH�SROLWLFV�RI�ZDWHU�WKURXJK�WKH�OHQV�RI�SHUVSHFWLYHV��

)RU� WKH� SXUSRVH� RI� WKLV� UHVHDUFK�� ZKLOH� QRW� JHWWLQJ� LQWR� WKH� ILQHU� QXDQFHV� DQG�

GLVWLQFWLRQ�EHWZHHQ� WKH� WHUPV�VXFK�D� µFRPPRQV¶�DQG� µQDWXUDO� UHVRXUFHV¶�� ,� LQWHQG� WR�

DGRSW�D�FODVVLILFDWLRQ�RI�WKH�SHUVSHFWLYHV�RQ�QDWXUDO�UHVRXUFHV�ZLWK�WKH�KHOS�RI�H[LVWLQJ�

SRVVLEOH� DSSURDFKHV� EXW� DW� WKH� VDPH� WLPH�� P\� PHWKRG� WULHV� WR� UHIRUPXODWH� WKHP�� ,�

ZRXOG�OLNH�WR�FODVVLI\�WKH�SHUVSHFWLYHV�RQ�QDWXUDO�UHVRXUFHV�LQ�WKUHH�JURXSV��ILUVW��WKH�

µFRPPRQV� SHUVSHFWLYH¶� ZKLFK� FRQVLGHUV� QDWXUDO� UHVRXUFHV� DV� VRFLDO�FROOHFWLYH� JRRG��

VHFRQG�� WKH� µHFRV\VWHP�HQWLWOHPHQW� SHUVSHFWLYH¶� FRQFHSWXDOL]LQJ�QDWXUDO� UHVRXUFHV� DV�

VRFLR�HFRQRPLF�JRRG��DQG�WKLUG��WKH�µFRPPRGLW\�SHUVSHFWLYH¶�FRQVLGHULQJ�WKH�QDWXUDO�

UHVRXUFHV� DV� DQ� HFRQRPLF� JRRG�� $OWKRXJK�� VLPLODU� FODVVLILFDWLRQ� LV� XVHG� E\�

5DPDVZDP\� ,\HU� WR�PDS� WKH� H[LVWLQJ�ZRUOGYLHZV� RQ�ZDWHU� �,\HU�� ������ EXW� ,� KDYH�

XVHG� WKLV� IUDPHZRUN� WR� KLJKOLJKW� WKH� VLJQLILFDQFH� RI� FRPPRQV� SHUVSHFWLYH�� 7KH�

H[LVWLQJ�OLWHUDWXUH�RQ�WKH�ZDWHU�ZKLOH�GHDOLQJ�ZLWK�FRPPRQV�SHUVSHFWLYH�RIWHQ�HQJDJH�

ZLWK� QDWXUH� DQG� FXOWXUH� LQ� ELQDU\� EXW� WKLV� SDSHU� DUJXHV� WKDW� JLYHQ� WKH� QDWXUH� RI�

JURZLQJ�ZDWHU�FULVLV�LQ�,QGLD��ZH�QHHG�WR�H[SORUH�WKH�SRWHQWLDO�RI�ZDWHU�DV�FRPPRQV�LQ�

D�KROLVWLF�PDQQHU���

3DUW�2QH���3ROLWLFV�RI�3HUVSHFWLYHV�

7KHUH� LV� D� ZLGH� UDQJH� RI� OLWHUDWXUH� DYDLODEOH� RQ� &RPPRQ� 3RRO� 5HVRXUFHV� �&35V��

VRPHWLPHV� DOVR� WHUPHG� DV� &RPPRQV�� 0DQ\� RI� WKHP� DOVR� KDYH� DQ� LQWHUFKDQJHDEOH�
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XVDJH�RI� WKH�WHUP�&RPPRQ�3URSHUW\�5HVRXUFH��&35��HVSHFLDOO\�LQ� WKH�FRQWH[W�RI� LWV�

PDQDJHPHQW�� 7KH� OLWHUDWXUH� DFURVV� GLVFLSOLQHV� UDQJLQJ� IURP� DQWKURSRORJ\�� KXPDQ�

VRFLRORJ\��IRUHVWU\��KXPDQ�HFRORJ\��HFRQRPLFV��SROLWLFDO�VFLHQFH��KLVWRU\��HWF��WR�QDPH�

D�IHZ�RI�WKHP��7KHUH�KDYH�EHHQ�DUHD�VWXGLHV��SROLF\�DQDO\VLV��WKHRULHV�RQ�LQVWLWXWLRQDO�

DUUDQJHPHQWV�� HWF�� � �7KH� XVDJH� RI� WKH� WHUP� µQDWXUDO� UHVRXUFH¶� VHHPV� WR�KDYH� VWDUWHG�

PXFK�ODWHU��+RZHYHU��ZH�DOVR�ILQG�DQ�RYHUODS�LQ�XVDJH�RI�WKHVH�WHUPV�LQ�VRPH�RI�WKH�

FRQWHPSRUDU\� OLWHUDWXUH��$V�PHQWLRQHG� HDUOLHU�� OHW� XV� KDYH� D�EULHI� RYHUYLHZ�RI� WKUHH�

GRPLQDQW�SHUVSHFWLYHV�RQ�QDWXUDO�UHVRXUFHV��

���&200216�3(563(&7,9(��

7KH� QRWLRQ� RI� µFRPPRQV¶� DOORZV� UHDVRQDEOH� DFFHVV� WR� DOPRVW� HYHU\RQH� ZLWK� D�

QHJOLJLEOH� QRWLRQ� RI� UHVWULFWLRQ�� 7KH� FRQFHSW� LV� XVHG� LQ� GLIIHUHQW� FRQWH[WV� WR� JLYH�

GLIIHUHQW� PHDQLQJV�� )RU� H[DPSOH�� ,YDQ� ,OOLFK� ZKR� DGYRFDWHG� IRU� µ'H�6FKRROLQJ�

6RFLHW\¶�IUDPHG�LW�GLIIHUHQWO\�LQ�µ6LOHQFH�LV�D�FRPPRQV¶��+H�SUHIHUV�µHQYLURQPHQW�DV�

FRPPRQV¶�WR�µHQYLURQPHQW�DV�D�SURGXFWLYH�UHVRXUFH¶�EHFDXVH�µE\�GHILQLWLRQ�UHVRXUFHV�

FDOO� IRU� GHIHQFH� E\� SROLFH�� 2QFH� WKH\� DUH� GHIHQGHG�� WKHLU� UHFRYHU\� DV� FRPPRQV�

EHFRPHV� LQFUHDVLQJO\� GLIILFXOW¶� �&KHULD� DQG� (GZLQ�� ������ �����$YLMLW� 3DWKDN� DUJXHV�

WKDW� PRGHUQLW\� ZLWK� LWV� VFLHQWLILF� UDWLRQDOLVP� WHQGV� WR� JHQHUDWH� WKH� IHWLVK� RI�

µREMHFWLYLW\¶� ZKLFK� GHYLDWHV� PDQ� IURP� KLPVHOI�� 7KH� VFLHQWLVP� ZLWK� QR� VHQVH� RI�

KXPLOLW\��ZRQGHU�DQG�HQFKDQWPHQW�µUHGXFHV�QDWXUH�LQWR�D�µUHVRXUFH¶�±�VRPHWKLQJ�WR�EH�

PHDVXUHG�DQG�TXDQWLILHG�LQ�WHUPV�RI�WKH�SULQFLSOHV�RI�SRVLWLYLVWLF�HFRQRPLFV¶��3DWKDN��

�����������+H�VHHPV�WR�EH�FRUUHFW�LQ�VD\LQJ�WKDW�KRZ�PRGHUQLW\�KDV�JLYHQ�SULPDF\�WR�

D� VFLHQWLILF� DQG� UDWLRQDO� ZRUOGYLHZ�ZKLFK� OHDYHV� DOPRVW� QR� VSDFH� IRU� HPRWLRQV��$V�

PHQWLRQHG� HDUOLHU�� WKH� LGHD� RI� FRPPRQV� KDV� ORQJ� EHHQ� SDUW� RI� WKH� FROOHFWLYH�

FRQVFLRXVQHVV�LQ�,QGLD�DQG�DOVR�LQ�RWKHU�SDUWV�RI�WKH�ZRUOG���

7KH� WHUP� µFRPPRQV¶� IRU� µQDWXUDO� UHVRXUFHV¶� LPSOLHV� O\LQJ� RXWVLGH� WKH� SURSHUW\�

IUDPHZRUN�� 7KXV�� WZR� PDMRU� WKHPHV� RI� WKLV� SHUVSHFWLYH� DUH�� ILUVW�� WKH� FRPPRQV�

SHUVSHFWLYH� FRQVLGHUV� QDWXUDO� UHVRXUFHV� DV� FROOHFWLYH� JRRG� L�H��� LW� LV� QRW� RQO\� IRU� WKH�

KXPDQ�EHLQJV�EXW�IRU�DOO�RWKHU� OLYLQJ�EHLQJV�DV�ZHOO�DQG��VHFRQG�� LW�DWWHPSWV� WR�ORRN�

EH\RQG� WKH�RZQHUVKLS�RI�QDWXUDO� UHVRXUFHV��0DQ\�DUJXPHQWV�DUH� IRUZDUGHG� IRU�VXFK�

QRQ�RZQHUVKLS� WKHVLV�YL]���*RG�KDV�PDGH�WKH�ULYHUV�� IRUHVWV�DQG�PRXQWDLQV�DYDLODEOH�
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IRU�XV�LQ�FRPPRQ�DQG�WKXV�KXPDQ�EHLQJV�GR�QRW�KDYH�DQ\�ULJKW�WR�RZQ�WKHP��ZH�FDQ�

RQO\�XVH�WKHP�DV�SHU�RXU�QHHGV�EXW�ZH�FDQ¶W�FRQWURO�WKHP��6XFK�D�OLQH�RI�WKLQNLQJ�KDV�

ORQJ�EHHQ�KHOG�LQ�GLIIHUHQW�SDUWV�RI�WKH�ZRUOG�DQG�HYHQ�WRGD\�WKHUH�DUH�PDQ\�VFKRODUV�

DQG� SUDFWLWLRQHUV� IROORZLQJ� WKLV� ORQJ�KHOG� EHOLHI�� +RZHYHU�� WKH� EDVLV� RI� EHOLHI� PD\�

YDU\�IURP�SHUVRQ�WR�SHUVRQ�RU�SODFH�WR�SODFH��:H�ZLOO�GHOLEHUDWH�RQ� WKLV�SRLQW� LQ� WKH�

VXEVHTXHQW�VHFWLRQV��

���(&2/2*<�(&26<67(0�$1'�(17,7/(0(17�3(563(&7,9(��

7KHVH�WKUHH�GLIIHUHQW�FRQFHSWV�KDYH�EHHQ�FOXEEHG�WRJHWKHU�DV�WKHUH�DUH�FHUWDLQ�RYHUODSV�

DPRQJ�WKHP��:KLOH�µHQWLWOHPHQW¶�SHUVSHFWLYH�OHDGV�WR�LQGLYLGXDO�RU�FRPPXQLW\�ULJKWV�

RYHU�QDWXUDO� UHVRXUFHV� VXFK�DV� µULJKW� WR� ODQG¶�� µULJKW� WR�ZDWHU¶�� HWF��� WKH� µHFRV\VWHP¶�

SHUVSHFWLYH� FDOOV� IRU� WKH� YHU\� ULJKW� RI� IRUHVWV�� ULYHUV�� HWF�� IRU� WKH� KXPDQLW\� DW� ODUJH��

7KLV� SHUVSHFWLYH� LV� QXDQFHG� DQG� TXLWH� GLIIHUHQW� IURP� WKH� FRPPRQV� SHUVSHFWLYH� LQ�

YDULRXV�ZD\V��)RU�H[DPSOH��ZKLOH�WKH�FRPPRQV�SHUVSHFWLYH�LV�PRUH�FRQFHUQHG�DERXW�

WKH� µGXW\¶� RI� KXPDQ� EHLQJV� WR� HQVXUH� WKDW� LW� LV� DYDLODEOH� IRU� RWKHUV� DV� ZHOO�� WKH�

HFRV\VWHP� DQG� HQWLWOHPHQW� SHUVSHFWLYH� GUDZV� PRUH� XSRQ� WKH� µULJKWV¶� DUJXPHQW��

+RZHYHU�� ZKRVH� ULJKWV� DUH� WR� EH� GHWHUPLQHG� DQG� KRZ� UHPDLQV� DQ� LQWULJXLQJ� LVVXH��

7KXV�� LW� FHUWDLQO\� OHDGV� WR� GLIIHUHQW� XQGHUVWDQGLQJV� DPRQJ� WKH� DGKHUHQWV� RI� WKLV�

SHUVSHFWLYH��

,Q� WKLV�FRQWH[W�� µFODLP¶� LV�DQ� LPSRUWDQW� LVVXH�DQG� WKH� ULJKWV�DUJXPHQW� OHDGV� WR� LWV�

YDULDQWV�YL]��ULJKW�RI�WKH�HDUWK�WR�ULJKWV�RI�WKH�LQGLYLGXDO�DQG�JURXSV��YL]��LQGLJHQRXV�

FRPPXQLWLHV�� ZRPHQ�� SRRU�� GHYHORSHG� FRXQWULHV�� PDUJLQDOL]HG� SRSXODWLRQV��

GHYHORSLQJ�FRXQWULHV��DQG�VHYHUDO�RWKHUV���$V�D�UHVXOW��QDWXUDO�UHVRXUFHV�DUH�WDNHQ�XS�DV�

VRFLRHFRQRPLF�DV�ZHOO�DV�D�FXOWXUDO�JRRG��,�KDYH�FRPELQHG�WKH�WZR�GLVWLQFW�FRQFHSWV��

L�H�� µHFRV\VWHP¶� DQG� µHQWLWOHPHQW¶� IRU� WKH� IRUPDWLRQ� RI� WKLV� SHUVSHFWLYH�� :KLOH� LQ�

FRPPRQ�SHUVSHFWLYH��QDWXUDO�UHVRXUFHV�DUH�FRQFHSWXDOL]HG�DV�D�FROOHFWLYH�UHVRXUFH��LQ�

WKH�HQWLWOHPHQW�GLVFRXUVH��RQH�WHQGV�WR�DVVXPH�WKDW� WKHUH�KDV� WR�EH�VRPH�DJHQF\�DQG�

VWUXFWXUH�YL]��6WDWH�DQG� LWV� LQVWLWXWLRQDO�DSSDUDWXV� WR� UHJXODWH� WKH�QDWXUDO� UHVRXUFHV� WR�

VROYH�WKH�LVVXH�RI�ZKR�JHWV�ZKDW�DQG�KRZ���

���&2002',7<�3(563(&7,9(��
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7KH� µFRPPRGLW\� SHUVSHFWLYH¶� LQWHQGV� WR� SURSRVH� µQDWXUDO� UHVRXUFHV� DV� DQ� HFRQRPLF�

JRRG¶�� 1DWXUDO� UHVRXUFHV� VXFK� DV� ULYHUV�� IRUHVWV� DQG�PRXQWDLQV�� HWF�� WKDW� ZHUH� IRU� D�

ORQJ� WLPH� WUHDWHG� DV� JLIWV� RI� QDWXUH� DUH� QRZ� EHLQJ� WUHDWHG� DV� HFRQRPLF� JRRGV��

+RZHYHU��WKLV�SURFHVV�RI�FKDQJH�LQ�ZRUOGYLHZV�LV�PDUNHG�E\�D�GLIIHUHQFH�LQ�WHUPV�RI�

WLPH� DQG� VSDFH�� ,� WDNH� XS� µFRPPRGLW\� SHUVSHFWLYH¶� DV� WKH� WKLUG� FDWHJRU\� LQ� WKH�

FODVVLILFDWLRQ�DV� LW�KHOSV� LQ�XQGHUVWDQGLQJ�D�GLIIHUHQW�ZRUOGYLHZ�SURSRVLQJ�D�GLVWLQFW�

NLQG�RI�VRFLDO�DQG�HFRQRPLF�RUGHU�LQ�WKH�VRFLHW\��

�� :KLOH�WKH�FRPPRQV�SHUVSHFWLYH�GUDZV�RQ�WKH�QRQ�GXDO�DVSHFW�RI�KXPDQ�EHLQJV�

DV� ZHOO� DV� RWKHU� OLYLQJ� EHLQJV� DQG� QDWXUH�� WKH� HFRORJ\�HFRV\VWHP� DQG� HQWLWOHPHQW�

SHUVSHFWLYH� FRQVLGHUV� QDWXUDO� UHVRXUFHV� DV� VHSDUDWH� IURP�KXPDQ�EHLQJV�EXW� HVVHQWLDO�

IRU�WKH�VXUYLYDO�RI�OLYLQJ�EHLQJV��7KXV��WKH�HQWLWOHPHQW�SHUVSHFWLYH�DGYDQFHV�WKH�ORJLF�

RI�FODLP�RI�GLIIHUHQW�XVHU�JURXSV�UDQJLQJ�IURP�WKH�HDUWK�LWVHOI�WR�YDULRXV�FRXQWULHV��WR�

LQGLYLGXDOV��7KH�XVH�RI�WKH�WHUP�µFRPPRGLW\¶�KDV�D�VSHFLILF�PHDQLQJ�LQ�WKH�FRQWH[W�RI�

WKLV� UHVHDUFK�� +HUH�� ,� ZRXOG� OLNH� WR� WDNH� XS� WKH� GHILQLWLRQ� RI� WKLV� WHUP� IURP� 7RP�

%RWWRPRUH¶V�'LFWLRQDU\�RI�0DU[LVW�7KRXJKW��

FRPPRGLW\�LV�WKH�IRUP�SURGXFWV�WDNH�ZKHQ�WKH�SURGXFWLRQ�LV�RUJDQL]HG�WKURXJK�H[FKDQJH��,Q�

VXFK�D�V\VWHP��SURGXFWV�RQFH�SURGXFHG�DUH�WKH�SURSHUW\�RI�SDUWLFXODU�DJHQWV�ZKR�KDYH�SRZHU�

WR�GLVSRVH�RI�WKHP�WR�RWKHU�DJHQWV��%RWWRPRUH��������������

:LWK� WKH� DGYHQW� RI� PRGHUQLW\� DQG� HVSHFLDOO\� WKH� FODVVLFDO� SROLWLFDO� HFRQRP\�� WKH�

QRWLRQ�RI�µSURSHUW\¶�EHFDPH�FHQWUDO�WR�WKH�RUJDQL]DWLRQ�RI�VRFLHW\��6XFK�WKLQNLQJ�DOVR�

OHG� WR� HUVWZKLOH� µIUHH� IRU� DOO¶� WR� ODQG� DV� SURSHUW\� DQG� DGYHQW� RI� LQGLYLGXDO� ULJKWV��

6WDWH¶V� ULJKWV��FRPPXQLW\�ULJKWV��HWF��7RGD\��ZH�DUH� OLYLQJ�LQ�WLPHV�RI�FRQIOLFWV�RYHU�

QDWXUDO� UHVRXUFHV� YL]�� IRUHVWV�� ULYHUV�� PLQHV�� HWF�� LQ� ,QGLD� DV� ZHOO� DV� PDQ\� /DWLQ�

$PHULFDQ� DQG� $IULFDQ� FRXQWULHV�� ,I� ZH� FORVHO\� ORRN� DW� WKHVH� VWUXJJOHV�� WKH\� DUH�

DFWXDOO\�GXH�WR�WZR�GLIIHUHQW�ZRUOG�YLHZV�RI�QDWXUDO�UHVRXUFHV��)RU�H[DPSOH��WKH�UHFHQW�

SURWHVWV�DJDLQVW�WKH�9HGDQWD�PLQLQJ�FRPSDQ\�LQ�WKH�1L\DPJLUL�KLOOV�LQ�2GLVKD���FRXOG�

EH� VHHQ� LQ� WKLV� OLJKW��7R� WKH� FRPSDQ\�� WKHVH� KLOOV� DUH� MXVW� WKH� VRXUFH� RI� µEDX[LWH¶�� D�

QDWXUDO�UHVRXUFH�DV�DQ�HFRQRPLF�JRRG�EXW�IRU�WKH�'RQJDULD�.RQGK�WULEH��WKHVH�KLOOV�DUH�

ͳͲ�	����������ǡ���������������������ǡ�����͵ǡ�ʹͲͳ͵ǡ�Ǯ�����������������������������ǯǢ������������������ǡ�������
ʹ͵ǡ�ʹͲͳ͵ǡ�Ǯ���������������������������������������������ǡ�������������ǯǡ�������������������ǡ�������ͳͻǡ�ʹͲͳ͵ǡ�
Ǯ�������������������������������������ǣ�������ǯ���������������������������������������������������ǡ������
��ǯǤ��
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VDFUHG� DQG� QRW� MXVW� D� VRXUFH� RI� OLYHOLKRRG�� 7KHUHIRUH�� RQH� PD\� QRWLFH� WKH� VWDUN�

GLIIHUHQFH� EHWZHHQ� SHUVSHFWLYHV� L�H�� µQDWXUDO� UHVRXUFHV� DV� FROOHFWLYH� JRRG¶� RU�

µFRPPRQV�SHUVSHFWLYH¶�YL]�j�YL]�QDWXUDO� UHVRXUFH�DV�HFRQRPLF�JRRG¶�RU� µFRPPRGLW\�

SHUVSHFWLYH¶���

3DUW�7ZR��7UDFLQJ�WKH�*HQHDORJ\�RI�&RPPRQV�3HUVSHFWLYH�

$V�PHQWLRQHG� LQ� WKH�SUHYLRXV�VHFWLRQ�� WKH�µFRPPRQV¶�SHUVSHFWLYH�HQDEOHV�XV�WR� WDNH�

DFFRXQW� RI� DOO� VXFK� ZULWLQJV� DQG� WKLQNLQJ� SDWWHUQV� RU� ZRUOGYLHZV� DURXQG� QDWXUDO�

UHVRXUFHV�ZKLFK�KDYH�WULHG�WR�ORRN�EH\RQG�WKH�µRZQHUVKLS¶�DQG�µSURSHUW\�UHJLPHV¶��,WV�

UHIOHFWLRQ� FRXOG� EH� VHHQ� LQ� YDULRXV� UHOLJLRXV� VFULSWXUHV�� DFDGHPLF� ZULWLQJV�� SROLF\�

GRFXPHQWV��HWF��%XW�GXH�WR�D�ZLGH�UDQJH�RI�UHVHDUFK�DQG�OLWHUDWXUH�RQ�µFRPPRQV¶�DQG�

ODFN�RI�XQDQLPLW\�RYHU�LWV�PHDQLQJ��,�LQWHQG�WR�FDSWXUH�WKH�FRPSOH[LW\�RI�WKH�WHUP�DQG�

WKH� GHEDWH� RYHU� LW�� )RU� H[DPSOH�� (OLQRU� 2VWURP¶V�*RYHUQLQJ� WKH� &RPPRQV�� 3UDQDE�

%DUGKDQ�DQG�,VKD�5D\¶V�7KH�&RQWHVWHG�&RPPRQV��&RQYHUVDWLRQV�EHWZHHQ�(FRQRPLVWV�

DQG�$QWKURSRORJLVWV� DQG� )RXQGDWLRQ� IRU� (FRORJLFDO� 6HFXULW\¶V� �)(6��9RFDEXODU\� RI�

&RPPRQV� VHHP�WR� WDNH�XS� WKH� WHUP�µFRPPRQV¶� LQ�DOWRJHWKHU�GLIIHUHQW�ZD\V���DFURVV�

GLVFLSOLQHV���

7KH� SDSHU� FODVVLILHV� WKH� µFRPPRQV¶� SHUVSHFWLYH� LQWR� WKUHH� FDWHJRULHV�� ILUVW��

5HOLJLRXV� 7UDGLWLRQV� DV� NQRZOHGJH� V\VWHPV�� VHFRQG�� WKH� UHOHYDQFH� RI� FRPPRQV�

SHUVSHFWLYH� LQ� WKH� 0RGHUQ� )UDPHZRUN�� DQG� WKLUG�� WKH� V\QWKHVLV� RI� µ7UDGLWLRQ¶� DQG�

µ0RGHUQ¶�WHUPHG�DV�µ6\QFUHWLF¶�)UDPHZRUN��2WKHU�PHWKRGV�RI�FODVVLILFDWLRQ�FRXOG�EH�

EDVHG�RQ� WLPH�YL]��DQFLHQW��PHGLHYDO�DQG�PRGHUQ�RU��RQ� WKH�EDVLV�RI� VSDFH��YL]��HDVW�

DQG�ZHVW�RU��RQ�WKH�EDVLV�RI� LGHRORJ\��YL]��/LEHUDO��0DU[LVW��)HPLQLVW��*DQGKLDQ��HWF��

+RZHYHU��,�ZRXOG�OLNH�WR�VXEPLW�WKDW�WKH�DERYH�FODVVLILFDWLRQV�KDYH�EHHQ�DPDOJDPDWHG�

��2VWURP�� WKH� 1REHO� ODXUHDWH� XVHV� GHWDLOHG� FDVH� VWXGLHV� DQG� VHHPV� WR� EH� LQWHUHVWHG� LQ� ILQGLQJ� LQVWLWXWLRQDO�
DOWHUQDWLYHV�IRU�EHWWHU�PDQDJHPHQW�RI�WKH�FRPPRQV��%DUGKDQ�DQG�5D\¶V�HGLWHG�ERRN�LV�D�SURGXFW�RI�D�VHPLQDU�
KHOG�ZLWK�WKH�ILQDQFLDO�DVVLVWDQFH�RI�)RUG�)RXQGDWLRQ�RQ� WKH�VDPH� WKHPH��7KLV�FROOHFWLRQ�RI�VFKRODUO\�DUWLFOHV�
WULHV�WR�XQGHUOLQH�WKH�FRPSOH[LW\�RI�HSLVWHPRORJLFDO�LVVXHV�EHKLQG�WKH�QRWLRQ�RI�WKH�FRPPRQV��HVSHFLDOO\�GXH�WR�
WKH� PHWKRGRORJLFDO� GLIIHUHQFHV� EHWZHHQ� HFRQRPLFV� DQG� DQWKURSRORJ\�� )(6� DWWHPSWV� WR� EULQJ� WRJHWKHU�
SUDFWLWLRQHUV��SROLF\�PDNHUV�DQG�DFDGHPLD��ZRUNLQJ�RQ�YDULRXV�GRPDLQV�RI�FRPPRQV�±�SK\VLFDO�FRPPRQV�VXFK�
DV�IRUHVWV��JUD]LQJ�UHVRXUFHV��SURWHFWHG�DUHDV��ZDWHU��ILVKHULHV��FRDVWV��ODJRRQV��LUULJDWLRQ�V\VWHPV�DV�ZHOO�DV�µQHZ�
FRPPRQV¶� VXFK� DV� NQRZOHGJH�� GLJLWDO� DQG� FXOWXUDO� FRPPRQV�� JHQHWLF� UHVRXUFHV�� SDWHQWV�� FOLPDWH�� HWF��
�9RFDEXODU\� RI� &RPPRQV�� WKH� EDFN� RI� FRYHU� SDJH��� 7KXV�� LW� LV� FOHDU� WKDW� µFRPPRQV¶� FRXOG� KDYH� D� UDQJH� RI�
PHDQLQJV�GHSHQGLQJ�RQ�RQH¶V�ZRUOGYLHZ�
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ϭϬ�

WR� FUHDWH� WKH� SUHVHQW� DUJXPHQW� WR� XQGHUOLQH� WKH� FRQWLQXRXV� SUHVHQFH� RI� FRPPRQV�

SHUVSHFWLYH�DQG�LWV�UHOHYDQFH���

��� 5(/,*,286�75$',7,216�$6�.12:/('*(�6<67(06

1DWXUDO� UHVRXUFHV� DV� FROOHFWLYH� JRRGV� RU� FRPPRQV� KDYH� LWV� URRWV� LQ� UHOLJLRXV�

WUDGLWLRQV��5HOLJLRQ� FRXOG�EH�XQGHUVWRRG� LQ�YDULRXV�ZD\V� WKURXJK� LWV�GLIIHUHQW� OD\HUV�

YL]�� LWV� SKLORVRSK\�� DV� DQ� LQVWLWXWLRQ�� LGHRORJ\�� HWF��:KLOH� H[SORULQJ� WKH� LQVLJKWV� IRU�

QDWXUDO�UHVRXUFHV��UHOLJLRQV�DV�NQRZOHGJH�V\VWHPV�HQDEOH�XV�WR�ORRN�DW�VXFK�UXOHV�DQG�

QRUPV�ZKLFK� SURYLGH� WKH� EDVLV� RI� FRQFHSWV� OLNH� MXVWLFH� DQG�PRUDOLW\��$OO� WKH�PDMRU�

UHOLJLRQV�VXFK�DV�+LQGXLVP��,VODP��&KULVWLDQLW\�DQG�%XGGKLVP�KDYH�VRPHWKLQJ�WR�VD\�

DERXW�WKH�UHODWLRQVKLS�EHWZHHQ�KXPDQ�EHLQJV�DQG�QDWXUH���

0DQ\�DQFLHQW�+LQGX�VFULSWXUHV�VXFK�DV�WKH�5LJYHGD��WKH�%ULKDWVDPKLWD��HWF�DQG

RWKHU�WH[WV�VXFK�DV .DOLGDVD¶V�0HJKGRRW�KDYH�JLYHQ�D�GHWDLOHG�DFFRXQW�RQ�ZDWHU�DQG�

ODQG��,Q�WKH�5LJYHGD��WKH�WHUP�DSDK��ZDWHU��LV�XVHG�LQ�GLIIHUHQW�HQWLWLHV��YL]��SK\VLFDO��

SV\FKRORJLFDO�DQG�PHWDSK\VLFDO��$SDK� LV�XVHG� LQ� WKH�SOXUDO�PRVW�SUREDEO\�GXH� WR� LWV�

PXOWLGLPHQVLRQDO�QRWLRQV��:DWHU�LV�XVHIXO�IRU�QRW�RQO\�KXPDQ�EHLQJV�EXW�DOVR�IRU�RWKHU�

OLYLQJ�EHLQJV��,W�LV�RIIHUHG�WR�*RG�DQG�VKRZHUV�RI�UDLQ�E\�WKHVH�JRGV�FOHDQVH�WKH�ZKROH�

DWPRVSKHUH��UHMXYHQDWH�LW�DQG�PDNH�WKH�ZKROH�HQYLURQPHQW�SXUH��-KD���������7KXV��ZH�

PD\�VD\� WKDW�ZDWHU�DV� µD� OLIH�JLYLQJ�VXEVWDQFH� WR�EH�FRPPRQO\�DYDLODEOH¶� LV�D� ORQJ�

KHOG� EHOLHI� LQ� WKH� +LQGX� WUDGLWLRQ�� +RZHYHU�� WKHUH� LV� QRZ� D� GHEDWH� WKDW� WKH� ORZHU�

VHFWLRQV�RI�WKH�VRFLHW\�WKDW�LV��WKH�VKXGUDV��ZHUH�QRW�DOORZHG�WR�XVH�WKH�VDPH�VRXUFH�RI�

ZDWHU�DV�WKH�%UDKPLQV�����

9DUDKPLKLU¶V� WH[W�%ULKDWVDPKLWD�KDV�D�FKDSWHU� WLWOHG�µ'DNDUJDODP¶�WKDW�GLVFXVVHV�WKH�

PHDQV�RI�H[SORULQJ�WKH�VRXUFHV�RI�XQGHUJURXQG�ZDWHU��'LIIHUHQW�PHWKRGV�VXFK�DV�WKH�

VPHOO�DQG�W\SHV�RI�VRLO�RI�SDUWLFXODU�UHJLRQV��WKH�FKDUDFWHULVWLFV�RI�URFNV�EHQHDWK�ZKLFK�

OLHV�WKH�ZDWHU�VRXUFH�HWF��DUH�GHVFULEHG���-KD�����������,�PHQWLRQ�WKLV�SULPDULO\�EHFDXVH�

RI� LWV� FRQWHPSRUDU\� UHOHYDQFH��7DUXQ�%KDUDW�6DQJK� �7%6��� D�YROXQWDU\� RUJDQL]DWLRQ�

���'XULQJ�WKH�UHVHDUFK��,�ZDV�EHQHILWWHG�E\� LQIRUPDO�FRQYHUVDWLRQV�ZLWK�3URI��5DPQDWK-KD�ZKR� LV�D� VFKRODU�RI�
6DQVNULW�� +LV� ZULWLQJV� PDGH� PH� DZDUH� RI� LQIOXHQFHV� RI� WKH� (DVW� RQ� JUHDW� VFLHQWLVW� OLNH� )ULWMRI� &DSUD�� +H�
PHQWLRQHG�WKDW�ZH�DUH�XQDEOH� WR� WDNH� OHVVRQV�IURP�RXU�DQFLHQW� WH[WV�DV�ZH�RIWHQ�GLVFDUG� WKHP� LQ� WKH�QDPH�RI�
UHOLJLRQ�DQG�WUDGLWLRQ��
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ZRUNLQJ�LQ�5DMDVWKDQ�RQ�ZDWHU�LVVXHV�IROORZV�WKLV�WUDGLWLRQ�E\�WKH�QDPH�*DMGKDU��:H�

DOVR�FRPH�DFURVV�WKLV�WUDGLWLRQ�LQ�WKH�ZULWLQJV�RI�$QXSDP�0LVKUD���

6LPLODU� WR� +LQGXLVP�� LQ� ,VODP� WRR� WKHUH� LV� D� ULFK� WUDGLWLRQ� RI� FRPPRQV�

SHUVSHFWLYH��7KHLU�SUDFWLFH�RI�NHHSLQJ�IDVW��URMD��IRU�D�PRQWK�L�H��5DP]DQ�DQG�WKH�VWULFW�

SUDFWLFH�RI�QRW�WDNLQJ�ZDWHU�IRU�WKH�ZKROH�GD\�VXJJHVWV�WKH�VHQVH�RI�UHVSHFW�IRU�ZDWHU��

7KLV�PD\�KDYH�DOVR�IROORZHG�WKH�IDFW�WKDW�ZDWHU�KDV�DOZD\V�EHHQ�D�VFDUFH�FRPPRGLW\�

LQ�WKH�0LGGOH�(DVW�UHJLRQ�DQG�VXFK�D�SUDFWLFH�DV�D�ORQJ�KHOG�EHOLHI�VHHPHG�UHOHYDQW�WR�

WKH� IROORZHUV�RI�,VODP�� ,Q� ,VODP�� WKHUH�LV�D�GHHS�VHQVH�RI�µZDWHU�HWKLFV�¶�7KH�,VODPLF�

SUDFWLFH�RI�LQFOXGLQJ�ZDWHU�DV�D�JLIW�RI�*RG�WKXV�HQWDLOV�WKDW�QR�LQGLYLGXDO�RU�UXOHU�FDQ�

RZQ� ZDWHU� DQG� HYHU\RQH� VKRXOG� KDYH� DFFHVV� WR� ZDWHU� �1DII� DQG� 'HOODSHQQD� ������

������2Q�WKH�RQH�KDQG��LW�FRXOG�EH�VHHQ�DV�WKH�FXOWXUDO�LPSRUWDQFH�RI�ZDWHU�DQG�RQ�WKH�

RWKHU�KDQG�LW�DOVR�VLJQLILHV�WKH�LPSOLFLW�QRWLRQ�RI�ZDWHU�DV�FRPPRQV��,Q�UHFHQW�WLPHV��

PDQ\� VFKRODUV� KDYH� WULHG� WR� LQWHUSUHW� VXFK� SULQFLSOHV� DV� D� ULJKW� WR� TXHQFK� WKLUVW� IRU�

KXPDQ�EHLQJV�DQG�DQLPDOV�IURP�DQ\�DYDLODEOH�ZDWHU�VRXUFH��)DUXTXL���������

-RKQ� 3DVVPRUH��� ������� DOVR� GHHSO\� VWXGLHG� WKH� UHODWLRQVKLS� EHWZHHQ�

&KULVWLDQLW\� DQG� WKH� H[SORLWDWLRQ� RI� QDWXUH�� +H� QRWHG� WKDW� DOWKRXJK� WKH� FRQFHSW� RI�

VWHZDUGVKLS� RI� QDWXUH� KDV� GLIIHUHQW� FRQQRWDWLRQV� DV� XVHG� LQ� WKH� HDUO\� GD\V� RI�

&KULVWLDQLW\�FRPSDUHG� WR�PRGHUQ� WLPHV� WKH�FRPPRQV�SHUVSHFWLYH�FRXOG�EH�VHHQ�DV�D�

WKHPDWLF� XQLI\LQJ� SULQFLSOH� EHWZHHQ� WKH� WZR�� $ORQJ� ZLWK� +LQGXLVP�� ,VODP� DQG�

&KULVWLDQLW\��HYHQ�%XGGKLVP��6LNNKLVP�DQG�RWKHU�UHOLJLRQV���KDYH�PXFK�WR�RIIHU�RQ�WKH�

UHODWLRQVKLS� EHWZHHQ�KXPDQ� EHLQJV� DQG� QDWXUH��%XW� QRW� JRLQJ� LQWR� WKH�GHWDLOV� RI� DOO�

WKHVH�UHOLJLRQV��,�ZRXOG�RQO\�PHQWLRQ�WKDW�WKH�VHQVH�RI�µGXW\¶�DQG�µHWKLFV¶�LPELEHG�LQ�

��3DVVPRUH�QRWHG�WKDW�VHSDUDWLRQ�RI�PDQ�IURP�QDWXUH�LV�E\�QR�PHDQV�H[FOXVLYH�LQ�&KULVWLDQLW\��+H�YLHZHG���WK

FHQWXU\� VFLHQWLILF� UHYROXWLRQ� DV� UHVSRQVLEOH� IRU� PRGHUQ� H[SORLWDWLYH� DWWLWXGHV�� 7KH� LGHD� EHKLQG� JLYLQJ� WKLV�
DQDO\VLV�LV�WR�VKRZ�WKH�SUR[LPLW\�EHWZHHQ�&KULVWLDQLW\�DQG�WKH�OLWHUDWXUH�RQ�QDWXUH�DQG�QDWXUDO�UHVRXUFHV��/DWHU��
3DVVPRUH¶V�VWXG\�LQIOXHQFHG�WKH�VFKRODUV�ZKR�ZURWH�RQ�WKHPHV�OLNH�µHFR�SKLORVRSK\¶��µGHHS�HFRORJ\¶��HWF�

�������V�RQZDUGV�D�ODUJH�QXPEHU�RI�VWXGLHV�KDV�EHHQ�GRQH�RQ�5HOLJLRQ�DQG�1DWXUDO�5HVRXUFHV��2QH�FRXOG�VHH�
ERRNV� OLNH�5R\�$��5DSSDSRUW� ��������(FRORJ\��0HDQLQJ�DQG�5HOLJLRQ��)LNUHW%HUNHV� ��������6DFUHG�(FRORJ\��
7UDGLWLRQDO�(FRORJLFDO�.QRZOHGJH�DQG�5HVRXUFH�0DQDJHPHQW��1�,��)DUXTXL��$�.��%LVZDV�DQG�0�-��%LQR��HGV���
��������:DWHU� 0DQDJHPHQW� LQ� ,VODP�� %URQ� 5�� 7D\ORU� �HG��� �������� (QF\FORSHGLD� RI� 5HOLJLRQ� DQG� 1DWXUH��
,QWHUQDWLRQDO�6RFLHW\�IRU� WKH�6WXG\�RI�5HOLJLRQ��1DWXUH�DQG�&XOWXUH�KHOG� LWV� LQDXJXUDO�FRQIHUHQFH� LQ������DQG�
ODXQFKHG�LWV�-RXUQDO�IRU�WKH�6WXG\�RI�5HOLJLRQ��1DWXUH�DQG�&XOWXUH�LQ�������%URQ�5��7D\ORU�IURP�'HSDUWPHQW�RI�
5HOLJLRQ�LQ�8QLYHUVLW\�RI�)ORULGD�KDV�SOD\HG�D�NH\�UROH�LQ�IRUPDWLRQ�RI�WKLV�VRFLHW\�
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UHOLJLRQV� DV� NQRZOHGJH� WUDGLWLRQV� JLYH� D� YHU\� GLIIHUHQW� XQGHUVWDQGLQJ� RI� QDWXUH� DQG�

QDWXUDO�UHVRXUFHV���

,Q�UHFHQW�WLPHV��PDQ\�VFKRODUV�KDYH�VWXGLHG�HQYLURQPHQWDO�PRYHPHQWV�VXFK�DV�

&KLSNR��1DUPDGD�%DFKDR�$QGRODQ�E\� UHODWLQJ� WKHP�ZLWK� WKH� HVVHQFH� RI�+LQGXLVP��

6RPH� RI� WKH� FRQWHPSRUDU\� VRFLDO� PRYHPHQWV� DUH� DOVR� XVLQJ� UHOLJLRQ� DV� D� WRRO� WR�

PRELOL]H� SHRSOH²*DQJD� %DFKDR� $QGRODQ�� <DPXQD� -L\H� $EKL\DDQ�� HWF�� +RZHYHU��

WKHUH�LV�D�KXJH�JDS�EHWZHHQ�UHOLJLRQV�DV�NQRZOHGJH�WUDGLWLRQV�DQG�UHOLJLRQV�EHLQJ�XVHG�

DV� D� WRRO� E\� WKH� VRFLDO�PRYHPHQWV�� ,W� LV� EH\RQG� WKH� VFRSH� RI� WKLV� SDSHU� WR� JLYH� LWV�

GHWDLOV�DQG�LW�QRZ�PRYHV�RQ�WR�WKH�PRGHUQLVW�IUDPHZRUN���

��� 5(/(9$1&(�2)�&200216�,1�02'(51,67�)5$0(:25.

,Q� PRGHUQ� WLPHV�� WKH� FRPPRQV� SHUVSHFWLYH� KDV� DSSHDOHG� WR� PDQ\� VFKRODUV� DQG�

DFWLYLVWV� LQ� ,QGLD� DV� ZHOO� DV� WKH� :HVW� DQG� WKH\� FRQVLGHU� QDWXUDO� UHVRXUFHV� DV� D�

FROOHFWLYH�JRRG�,Q�WKLV�FDWHJRU\��,�ZRXOG�OLNH�WR�SODFH�$UQH�1DHVV¶�SKLORVRSK\�RI�GHHS�

HFRORJ\��6FKXPSHWHU¶V�6PDOO� LV�%HDXWLIXO��(OLQRU�2VWURP¶V�*RYHUQLQJ�WKH�&RPPRQV��

3UDQDE�%DUGKDQ�DQG�,VKD�5D\¶V�&RQWHVWHG�&RPPRQV�DQG�PDQ\�RWKHUV��7KRXJK�ZULWWHQ�

LQ�GLIIHUHQW�FRQWH[WV��WKH\�GR�KDYH�D�FRPPRQ�OLQH�DQG�WKDW�LV�ORRNLQJ�EH\RQG�WKH�VWULFW�

UXOHV�DQG�UHJXODWLRQV�IRU�WKH�RZQHUVKLS�RI�WKH�QDWXUDO�UHVRXUFH���

1DHVV� FKDUDFWHUL]HG� WKH� µVKDOORZ¶� HFRORJLFDO� PRYHPHQW� DV� RQH� WKDW� ILJKWV�

SROOXWLRQ� DQG� UHVRXUFH� GHSOHWLRQ� LQ� RUGHU� WR� SUHVHUYH� KXPDQ� KHDOWK� DQG� DIIOXHQFH�

ZKLOH�WKH�µGHHS¶�HFRORJLFDO�PRYHPHQW�RSHUDWHV�RXW�RI�D�GHHS�VHDWHG�UHVSHFW�DQG�HYHQ�

YHQHUDWLRQ� IRU�ZD\V�DQG� IRUPV�RI� OLIH�� DQG� DFFRUGV� WKHP�DQ� µHTXDO� ULJKW� WR� OLYH� DQG�

EORVVRP¶� �:HEHU�� ������ ������ 1DHVV� IXUWKHU� HODERUDWHG� RQ� WKHVH� WZR� FRQFHSWV� E\�

VD\LQJ�WKDW�ZKLOH�µVKDOORZ�HFRORJ\¶�VHHV�µQDWXUDO�GLYHUVLW\�DV�D�YDOXDEOH�UHVRXUFH¶�IRU�

RQO\� KXPDQNLQG�� HYHQ� SODQW� VSHFLHV� DUH� WR� EH� VDYHG� EHFDXVH� WKH\� DUH� LPSRUWDQW� IRU�

KXPDQ� DJULFXOWXUH� DQG�PHGLFLQHV�� µGHHS� HFRORJ\¶� VHHV� WKDW� µQDWXUDO� GLYHUVLW\� KDV� LWV�

RZQ��LQWULQVLF��YDOXH¶��1DHVV��������������1DHVV¶�ZRUNV�DUH�FRQVLGHUHG�YHU\�LPSRUWDQW�

LQ� HFRORJLFDO� VWXGLHV�� +LV� FRQFHSW� RI� µGHHS� HFRORJ\¶� WRRN� WKH� HQYLURQPHQWDO�

SKLORVRSK\�DQG�DFWLYLVP�WRZDUGV�D�QHZ�GLUHFWLRQ��
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5DPDFKDQGUD� *XKD� KDV� FULWLFL]HG� WKH� µSHUVLVWHQW� LQYRFDWLRQ� RI� (DVWHUQ�

SKLORVRSKLHV¶�DV�EHLQJ�IRUHUXQQHUV�RI�GHHS�HFRORJ\��+H�FRPSODLQV�WKDW�WKH�µLQWHQVHO\�

SROLWLFDO��SUDJPDWLF��DQG�&KULVWLDQ�LQIOXHQFHG�WKLQNHU««*DQGKL�KDV�EHHQ�DFFRUGHG�D�

ZKROO\�XQGHVHUYHG�SODFH�LQ�WKH�GHHS�HFRORJ\�SDQWKHRQ¶��*XKD�������������+RZHYHU��

7KRPDV�:HEHU�KDV�UHIXWHG�*XKD�E\�VD\LQJ�WKDW�³*DQGKL�PD\�QRW�GHVHUYH�D�SODFH�LQ�

WKH� GHHS� HFRORJLFDO� SDQWKHRQ� LQ� WHUPV� RI� *XKD¶V� REMHFWLRQV�� KRZHYHU�� WKURXJK�

*DQGKL¶V� VWURQJ� LQIOXHQFH� RQ� $UQH� 1DHVV�� WKH� µIDWKHU� RI� GHHS� HFRORJ\¶�� WKHUH� LV� D�

GLUHFW�OLQN�EHWZHHQ�WKH�0DKDWPD�DQG�WKH�PRYHPHQW´��:HEHU��������������(YHQ�1DHVV�

KLPVHOI� DGPLWWHG� DERXW� KLV� HFRSKLORVRSK\� KDG� LQIOXHQFHV� RI� 6SLQR]D� DQG� *DQGKL�

�'HYDOO�DQG�6HVVLRQV��������������6XFK� UHPDUNV�E\�1DHVV�RQ�*DQGKL�PDNH�KLP�DQG�

KLV� LGHDV� WR� EH� WDNHQ� VHULRXVO\� LQ� WKH� ,QGLDQ� FRQWH[W� ZKLOH� PDNLQJ� DQ� DWWHPSW� WR�

XQGHUVWDQG�WKH�SROLWLFV�RI�QDWXUDO�UHVRXUFHV�����

1DHVV�QRWHV�WKDW�µHFRORJLFDO�SUHVHUYDWLRQ�LV�QRQYLROHQW�DW�LWV�YHU\�FRUH¶��1DHVV��

����������DQG�TXRWHV�*DQGKL�WR�PDNH�KLV�SRLQW��µ,�EHOLHYH�LQ�DGYDLWD��,�EHOLHYH�LQ�WKH�

HVVHQWLDO� XQLW\�� DQG� IRU� WKDW�PDWWHU�� RI� DOO� WKDW� OLYHV��7KHUHIRUH�� ,� EHOLHYH� WKDW� LI� RQH�

PDQ�JDLQV�VSLULWXDOO\��WKH�ZKROH�ZRUOG�JDLQV�ZLWK�KLP��DQG�LI�RQH�PDQ�IDLOV��WKH�ZKROH�

ZRUOG� IDLOV� WR� WKDW� H[WHQW¶� �*DQGKL�� ������� 7KLV� NLQG� RI� SKLORVRSK\� UHIOHFWV� DQ�

HSLVWHPRORJLFDO� GLIIHUHQFH� ZLWK� PRGHUQ� WKLQNLQJ� EDVHG� RQ� GXDOLW\�� EH� LW� PLQG� DQG�

ERG\�RU�PDQ�DQG�QDWXUH��(��)��6FKXPDFKHU¶V�IDPRXV�ERRN�6PDOO� LV�%HDXWLIXO� �������

KDV� LWV� VXEWLWOH� µ$�6WXG\�RI�(FRQRPLFV� DV� LI�3HRSOH�0DWWHUHG¶� WKDW� HFKRHV�*DQGKL¶V�

PHVVDJH� µ(DUWK� KDV� HQRXJK«��QRW� IRU� HYHU\�PDQ¶V� JUHHG¶�� ,Q� WKH� YHU\� ILUVW� FKDSWHU�

µ7KH�3UREOHP�RI�3URGXFWLRQ¶��KH�DUJXHV�µPRGHUQ�PDQ�GRHV�QRW�H[SHULHQFH�KLPVHOI�DV�D�

SDUW� RI� QDWXUH�� EXW� DV� DQ� RXWVLGH� IRUFH� GHVWLQHG� WR� GRPLQDWH� DQG� FRQTXHU� LW¶�

�6FKXPSHWHU������������+H�IXUWKHU�DUJXHV� WKDW�ZH�DUH� LQFOLQHG� WR� WUHDW�HYHU\WKLQJ� DV�

YDOXHOHVV� WKDW�ZH� KDYH� QRW�PDGH� RXUVHOYHV� DQG� IRU� WKLV� UHDVRQ� DOVR� DFFXVHV�0DU[¶V�

µODERXU�WKHRU\�RI�YDOXH¶�WR�KDYH�WKH�VDPH�OLQH�RI�WKLQNLQJ��

6FKXPDFKHU�WDNHV�DQ�DFFRXQW�RI�µWZR�W\SHV�RI�PHFKDQL]DWLRQ��WKH�XVH�RI�WRROV�

ZKLFK� HQKDQFH� VNLOO� DQG� SRZHU�� DQG� WKH� XVH� RI� PDFKLQHV� ZKLFK� WXUQ� ZRUN� RYHU� WR�

PHFKDQLFDO�VODYHV�DQG�WKHQ�OHDYH�WKH�ZRUNHU�LQ�D�SRVLWLRQ�RI�KDYLQJ�WR�WHQG�WKH�VODYH¶�

�6FKXPDFKHU��������S�������)XUWKHU��KH�QRWHG� WKDW�ZH�DUH� UDSLGO\�PRYLQJ� WR�D�ZRUOG�
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GRPLQDWHG� E\� ODUJH�VFDOH�� FRPSOH[� DQG� FDSLWDO�LQWHQVLYH� V\VWHPV� DOO� RYHU�� $W� -3¶V�

LQYLWDWLRQ�� 6FKXPDFKHU� PDGH� KLV� ILQDO� YLVLW� WR� ,QGLD� LQ� ����� WR� GHOLYHU� WKH� )RXUWK�

*DQGKL�0HPRULDO�/HFWXUH� DW� WKH�*DQGKLDQ� ,QVWLWXWH� RI�6WXGLHV� DQG� WR� LQDXJXUDWH� DQ�

DSSURSULDWH�WHFKQRORJ\�GHYHORSPHQW�XQLW�DW�WKH�LQVWLWXWH��-D\DSUDNDVK�1DUD\DQ��������

L[���,Q�WKH�OHFWXUH��IROORZLQJ�FORVH�WR�WKH�KHHOV�RI�WKH�RLO�FULVLV�DQG�WKH�&OXE�RI�5RPH¶V�

UHSRUW�QDPHG�/LPLWV�RI�*URZWK��6FKXPDFKHU�QRWHG�WKDW�DIIOXHQFH�RI�D�VPDOO�SDUW�RI�WKH�

ZRUOG� ZDV� SXVKLQJ� WKH� ZKROH� ZRUOG� LQWR� WKH� WKUHH� FRQFXUUHQW� FULVHV� FRQFHUQLQJ�

UHVRXUFHV�� HFRORJ\� DQG� DOLHQDWLRQ� �HPSKDVLV� DGGHG���+H� QRWHG� WKDW� XQOLNH� DFDGHPLF�

HFRQRPLVWV��*DQGKL�ZDV�DQ�HFRQRPLVW�LQ�WKH�ODQJXDJH�RI�WKH�FRPPRQ�SHRSOH��

6FKXPDFKHU� EHOLHYHG� WKDW� WKH� FULVHV� RI� UHVRXUFH� GHSOHWLRQ�� HFRORJLFDO�

GHVWUXFWLRQ�DQG�SHUVRQDO�DOLHQDWLRQ�VXIIHUHG�E\�WKH�PRGHUQ�ZRUOG�FRXOG�EH�RYHUFRPH�

ZLWK�µ*DQGKLDQ�ZRUNV�ZLWK�D�VSLULW�RI�WUXWK�DQG�QRQ�YLROHQFH�ZKLFK�LQVSLUHG�*DQGKL¶�

�+RGD��������S������������7RGD\��PDQ\�SHRSOH�KDYH�VWDUWHG�WKLQNLQJ�RQ�VLPLODU�OLQHV��

+RZHYHU�� WKH� VRFLHW\� DW� ODUJH� DQG� SROLF\PDNHUV� GR� QRW� VHHP� WR� IRUHVHH� WKH� WZLQ�

SUREOHPV�RI� LQFUHDVLQJ�XUEDQL]DWLRQ�DQG�LQGXVWULDOL]DWLRQ�ZLWK�WKHLU�FRQVHTXHQFHV�RQ�

QDWXUDO� UHVRXUFHV�� 7KHUH� LV� DQ� XUJHQW� QHHG� WR� WKLQN� GLIIHUHQWO\� ZLWK� UHJDUG� WR� WKH�

SROLWLFV� RI� QDWXUDO� UHVRXUFHV� LQ� RUGHU� WR� UHGHVLJQ� RXU� LQVWLWXWLRQDO� IUDPHZRUN� RI� WKH�

HFRQRP\�DQG�VRFLHW\���

��� 6<17+(6,=,1*�7+(�75$',7,21�$1'�02'(51,7<��

7KLV�FDWHJRU\�KDV� WKH�FKDUDFWHULVWLFV�RI�ERWK� WKH�HUVWZKLOH�GLVFXVVHG� IUDPHZRUNV��$W�

WLPHV� WKH� DGKHUHQWV� DOVR� VHHP� LQFRKHUHQW� LQ� WHUPV� RI� WKHLU� DUJXPHQWV� RU� VSLULWXDO� LQ�

WKHLU�RXWORRN�EXW�WKH\�GR�RIIHU�D�QHZ�ZD\�RI�ORRNLQJ�DW�PDQ\�RI�WKH�SUREOHPV�ZKLFK�

ZH�DUH�IDFLQJ�WRGD\��7KLV�SHUVSHFWLYH�FRXOG�EH�LQVLJKWIXO� LQ�WHUPV�RI�FDSWXULQJ�VRPH�

RI�WKH�LQGLJHQRXV�WUDGLWLRQV�RI�QDWXUDO�UHVRXUFHV��,Q�WKLV�FDWHJRU\��,�ZRXOG�OLNH�WR�SODFH�

0DKDWPD�*DQGKL¶V�LGHD�RI�VZDUDM��9LQRED�%KDYH¶V�EKRRGDQ�DQG�JUDPGDDQ��WKH�LGHD�

RI�VDUYRGD\D�DQG�LQ�WKH�PRUH�UHFHQW�WLPHV��9DQGDQD�6KLYD�RQ�HFRIHPLQLVP�DQG�%HHM�

6DW\DJUDKD�DQG�$QXSDP�0LVKUD¶V�$DM�EKL�NKDUH�KDLQ�WDODDE��7KH�DLP�RI�GRLQJ� WKLV�

H[HUFLVH� LV� WR� FDSWXUH� WKH� YDULHG� XQGHUVWDQGLQJV� RI� WKH� FRPPRQV�� ,� ZRXOG� OLNH� WR�

FODULI\�WKDW�PDQ\�RI�WKHP�KDYH�QRW�HYHQ�XVHG�WKH�WHUP�µFRPPRQV¶�LQ�WKHLU�ZULWLQJV�RU�
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VSHHFKHV�EXW�,�KDYH�FOXEEHG�WKHP�WRJHWKHU�LQ�WKLV�FDWHJRU\�DV�SHU�P\�XQGHUVWDQGLQJ�RI�

WKLV�SHUVSHFWLYH��/HW�PH�VXPPDUL]H�WKH�HVVHQFH�RI�9LQRED¶V�PRYHPHQWV��

7KH�%KRRGDQ�$QGRODQ�VWDUWHG�E\�9LQRED�%KDYH�LQ������ZDV�D�OLIHORQJ�SURMHFW�

WR�VROYH�WKH�ODQG�SUREOHP�ZKLFK�WKH�ZKROH�RI�$VLD�ZDV�IDFLQJ��7R�KLP��EKRRGDQ�ZDV�D�

GHPDQG�EDVHG�RQ�VRFLDO�REOLJDWLRQ�ZKLFK�KH�QDPHG�GHHNVKD� WKDW� LV� LQLWLDWLRQ�UDWKHU�

WKDQ� EKLNVKD� IRU� DOPV�� ,W� ZDV� WR� EH� EDVHG� RQ� FR�RSHUDWLRQ�� QRQ�YLROHQFH�� ORYH� DQG�

SHDFH�� /DWHU� RQ�� KH� DOVR� VWDUWHG� WKH� *UDPGDDQ�� (ULFD� /LQWRQ� FDPH� WR� ,QGLD� IURP�

(QJODQG� DQG� YLVLWHG� WKH� JUDPGDQ� YLOODJHV� LQ� VWDWHV� OLNH� %HQJDO�� %LKDU�� 2ULVVD��

0DKDUDVKWUD��$QGKUD�3UDGHVK��.HUDOD��7DPLO�1DGX��DQG�8WWDU�3UDGHVK��6KH�ZURWH�WKH�

H[SHULHQFHV�RI�KHU�WUDYHOV�LQ�D�ERRN�WLWOHG�)UDJPHQWV�RI�D�9LVLRQ���������7KH�IRUHZRUG�

WR�WKH�ERRN���ZDV�ZULWWHQ�E\�(�)��6FKXPDFKHU��(ULFD�ZURWH���

$IWHU�WDONLQJ�ZLWK�WKH�YLOODJHUV�,�FDPH�WR�WKH�FRQFOXVLRQ�WKDW�WKH�PD[LPXP�QXPEHU�RI�SHRSOH�
KDYH� EHQHILWWHG� IURP�*UDPGDQ�� 7KH\� VD\� WKDW� DV� WKH� ODQG� LV� QRZ� LQ� WKH� QDPH� RI� WKH�*UDP�
6DEKD�LQVWHDG�RI�LQGLYLGXDO�RZQHUV��WKH�ODQG�KDV�EHFRPH�VDIH��1RZ�QR�RXWVLGHU�FDQ�FRPH�DQG�
SXUFKDVH�RXU�ODQG�DQG�WKH�ODQG�ZLOO�EHORQJ�WR� WKDW�SHUVRQ�ZKR�WLOOV� LW��$QG�WKH�PDLQ�WKLQJ� LV�
WKDW� ZH� KDYH� JDLQHG� IUHHGRP� IURP� WKH� JRYHUQPHQW� HPSOR\HH�� 1RZ� DOO� WKH� ZRUN� LV� GRQH�
WKURXJK�WKH�*UDP�6DEKD��LELG��������

/RXLV�)LVKHU�KDG�VDLG��³*UDPGDQ�LV�WKH�PRVW�FUHDWLYH�WKRXJKW�FRPLQJ�IURP�WKH�HDVW�LQ�

UHFHQW� WLPHV´��LELG�������7KH�ODFN�RI�SROLWLFDO�ZLOOLQJQHVV�WR�PDNH�%KRRGDQ�D�SDUW�RI�

WKH�PDLQVWUHDP� ODQG� UHIRUPV�XOWLPDWHO\� OHG�WR� WKH�YHU\�VKRUW�VSDQ�RI� WKLV�PRYHPHQW�

DQG�PDQ\�RI� LWV�IODZV�JDLQHG�PRUH�SXEOLFLW\�RYHU� LWV�DFWXDO�SRWHQWLDO��$UWKXU�&DVWOHU�

FDPH� WR� ,QGLD� LQ� ������ MRLQHG� WKH� PRYHPHQW� DQG� ZURWH� LQ� /RQGRQ¶V� 2EVHUYHU��

³9LQRED�LV�SUHVHQWLQJ�DQ�DOWHUQDWLYH�EDVHG�RQ�WKH�,QGLDQ�WUDGLWLRQV�WR�1HKUX¶V�ZHVWHUQ�

FRQFHSW� RI� GHYHORSPHQW�� 9LQRED¶V� LQVLJKW� DQG� LQWHOOLJHQFH� UHMHFWHG� 1HKUX¶V� VRFLDO�

UHYROXWLRQ�WKDW�ZDV�EDVHG�RQ�GHYHORSPHQW��FRPSHWLWLRQ�DQG�PHFKDQL]DWLRQ��VRPHWKLQJ�

WKDW�KDG�EHHQ�GRQH�E\�*DQGKL�HDUOLHU´��$QDVDNWL�'DUVKDQ��.DQWL�6KDK���������������

,Q�WKLV�ZD\��*DQGKL¶V�FRUH�ZRUN�DQG�SKLORVRSK\�ZHUH�NHSW�DOLYH��-D\DSUDNDVK�1DUD\DQ�

UHPDUNHG�� ³7KURXJK� KLV� %KRRGDQ�*UDPGDQ�� 9LQRED� PDGH� D� XQLTXH� H[SHULPHQW� LQ�

��7KLV�ERRN�LV�WKH�UHVXOW�RI�D�GHHS�VWXG\�RI�WKH�*UDPGDQ�PRYHPHQW�DQG�SUHVHQWV�LWV�ILUVWKDQG�SLFWXUH��(ULFD��LQ�
KHU�ERRN��ZULWHV��³,Q� VRPH�YLOODJHV�*UDPGDQ�KDV� WDNHQ�SODFH�RQO\�RQ�SDSHU��ZKLOH� LQ�VRPH�RWKHU�YLOODJHV� WKH�
*UDPGDQ�FRQFHSW�KDV�EHHQ�WDNHQ�DKHDG�WR�TXLWH�DQ�H[WHQW��(YHQ�WKRXJK�WKH�EXV\�SHRSOH�RI�WKH�YLOODJH�ZKR�DUH�
SDUW�RI� WKH�PRYHPHQW�GR�QRW�PDNH�D�JUHDW�GHDO�DERXW�*UDPGDQ�DQG� WKLQN�LW� DV�QDWXUDO��EXW� IRU� WKRVH�ZKR�DUH�
ORRNLQJ�DW�LW�IURP�WKH�SHUVSHFWLYH�RI�QRQ�YLROHQW�UHYROXWLRQ�DW�ZRUN��LW�LV�D�JUHDW�DUHQD�IRU�OHDUQLQJ´��LELG�������
6FKXPDFKHU� DOVR�ZULWHV� LQ� WKH� IRUHZRUG� WKDW� µ*UDPGDDQ� LV� D� UHYROXWLRQ� RI�QRQ�YLROHQFH�� ,Q� VRPH�YLOODJHV�� LW�
VXFFHHGV�PDJQLILFHQWO\��LQ�RWKHUV�QRWKLQJ�KDSSHQV�±�QRWKLQJ�DW�DOO�IRU�WHQ�\HDUV�RU�PRUH´��
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EULQJLQJ� VSLULWXDO� YDOXHV�ZLWKLQ� WKH� FRPPXQLW\�� 7KH�PDLQ� DLP� RI� WKH� VRFLHW\� LV� WKH�

GHYHORSPHQW� RI�KXPDQH�YDOXHV�� DQG�9LQRED¶V� YDULRXV� SURJUDPPHV� VKRZHG� WKH�ZD\�

KRZ� WKH� QHZ� IRXQGDWLRQ� RI� D� VRFLHW\� FDQ� EH� EDVHG� RQ�PRUDO� YDOXHV´� �LELG�� ����� -3�

DSSUHFLDWHG� 9LQRED¶V� ZRUNV� RQ� *DQGKLDQ� OLQHV� DQG� WKH� OLQN� EHWZHHQ� VZDUDM� DQG�

EKRRGDQ�JUDPGDQ�

9LQRED¶V� IDPRXV� OLQH� µVDEDL� EKRRPL� JRSDONL¶� WKDW� LV�� DOO� WKH� ODQG� EHORQJV� WR� WKH�

$OPLJKW\� LQ� LWV� OLWHUDO� VHQVH�� ,W� PHDQV� WKDW� LW� LV�*RG�JLYHQ� DQG� WKXV� DQ\� LQGLYLGXDO�

RZQHUVKLS�LV�QRW� OHJLWLPDWH��7KH�ODQG�KDV�EHHQ�JLYHQ�E\�QDWXUH�DQG�WKH�OLYHOLKRRG�RI�

HDFK�DQG�HYHU\�SHUVRQ�GHSHQGV�RQ�LW��1DWXUH�KDV�JLYHQ�XV�ZDWHU��IRUHVW��ODQG��DLU²DOO�

RI�ZKLFK�LV�LQWHUOLQNHG²DQG�LI�VRPH�SHRSOH�KDYH�RZQHUVKLS�RI�WKHVH�QDWXUDO�UHVRXUFHV�

WKHQ� LW� ZLOO� OHDG� WR� GLVFRUG� LQ� VRFLHW\� DQG� FUHDWLRQ� RI� YDULRXV� FODVVHV� �$QDVDNWL�

'DUVKDQ��3UDEKDW�.XPDU����������������+RZHYHU��9LQRED¶V�LGHDV�VHHP�WR�EH�GUDZLQJ�

PRUH�XSRQ�VSLULWXDO�OLQHV�WKDQ�D�UHDOLVWLF�SLFWXUH�DV�WR�KRZ�LW�LV�JRLQJ�WR�WDNH�SODFH��7R�

LOOXVWUDWH�WKDW��,�ZRXOG�OLNH�WR�TXRWH�KLV�ZULWLQJ��9LQRED�����������������±��

շ֞֊֞ վ֫ ᳞֟Ღչֆ ֛֫ֆ֠ ֛�֨�թ֧֚ վշ֚֟֞֞ ᱨ ֈ֊֧֞��֑֛ շᭅ֑֫չ շᳱ շ֞֊֞�֊֞֘ շᳱ ձշ
֑֡֟Ღ ֛�֨�թ֚ ᮧᳰᮓ֑֞ շ֞ ի֧֑᳒᭫ ֑֛ ֛֨ ᳰշ ᳞֟Ღչֆ ֚֗֞֊֞ շ֫ վշ֚֟֞֞ ᱨ ᳰֈ֑֞ վ֑֧֞��
ֆ֞ᳰշ ֛֗ ֟֗᭭ֆ֣ֆ ֛֫ֆ֧�֛֫ֆ֧ ֟֗֔֠֊ ֛֫ վ֑֧֞����
�3HUVRQDO� GHVLUHV� VKRXOG� EH� JLYHQ� D� VRFLDO� IRUP�� LW� LV� RQH� RI� WKH� ZD\V� RI�
GLPLQLVKLQJ�WKH�GHVLUHV�DV�VXJJHVWHG�E\�.DUPD\RJD��7KH�DLP�RI�VXFK�SURFHVV�LV�WR�
JUDGXDOO\� UHGXFH� WKH� SHUVRQDO� GHVLUHV� DQG� HYHQWXDOO\� WKH\� ZLOO� FRPSOHWHO\�
GLVDSSHDU���

$ORQJ�ZLWK�KLV�VSLULWXDO�LGHDV��WKH�YLOODJH�EDVHG�HFRQRP\�ZDV�VXJJHVWHG�LQVWHDG�RI�WKH�

FHQWUDOL]HG� DQG� KHDY\�LQGXVWULDOL]HG� RQH� IROORZLQJ� WKH� *DQGKLDQ� VSLULW�� +RZHYHU��

ZKDW� ZRXOG� PDNH� SHRSOH� SULRULWL]H� FRPPXQLW\� PDQDJHG� UHVRXUFHV� RYHU� LQGLYLGXDO�

RZQHUVKLS�RI� WKH�QDWXUDO� UHVRXUFHV� VXFK�DV� ODQG�EHLQJ� WKH�EDFNERQH�RI� WKH�SUHYDOHQW�

DJUDULDQ�HFRQRP\�RI�,QGLD�LV�VRPHWKLQJ�QRW�VR�HYLGHQW�LQ�KLV�IUDPHZRUN��7KH�SUHVHQW�

SRVW�OLEHUDOL]DWLRQ� VFHQDULR� LQ� ,QGLD� ZLWK� HYHU� LQFUHDVLQJ� VWUXJJOHV� RYHU� QDWXUDO�

UHVRXUFHV�FHUWDLQO\�UHIOHFWV�WKDW�HYHQ�WRGD\�ODQG�DQG�ZDWHU�UHPDLQ�FRQWHVWHG�UHVRXUFHV���

(YHQ�WKRXJK�9LQRED¶V�%KRRGDQ�LV�QRW�FRQVLGHUHG�D�JUHDW�VXFFHVV�LQ�,QGLDQ�KLVWRU\��DV�

D�WKRXJKW�H[SHULPHQW�LQ�*DQGKLDQ�OLQHV��LW�FHUWDLQO\�KDV�D�VWURQJ�DSSHDO�IRU�FRPPXQLW\�

RZQHUVKLS�RI�QDWXUDO�UHVRXUFHV�YL]��ODQG��DQG�UHPDLQV�VR�VLJQLILFDQW��7KH�QH[W�VHFWLRQ�
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ZLOO� PDS� WKH� DYDLODEOH� OLWHUDWXUH� RQ�ZDWHU�� ZKLFK� FRXOG� EH� SODFHG� LQ� WKH� FRPPRQV�

SHUVSHFWLYH

3DUW�WKUHH��&RQFHSWXDOL]LQJ�µ:DWHU�DV�&RPPRQV¶��

,Q�SRVW�LQGHSHQGHQFH�,QGLD�� WKH�GHYHORSPHQW�GLVFRXUVH�VKDSHG�WKH�SROLWLFV�RI�QDWXUDO�

UHVRXUFHV��/HW�PH�KLJKOLJKW�VRPH�RI�WKH�SHUWLQHQW�LVVXHV�UHODWHG�WR�ZDWHU�DQG�ZK\�WKH�

FRPPRQV� SHUVSHFWLYH� LV� UHOHYDQW�� 7KH�1HKUX�*DQGKL� GLFKRWRP\� RYHU� WKH� PRGHO� RI�

GHYHORSPHQW�DQG�WKH�WLOW�WRZDUGV�ODUJH�GDPV�OHG�WR�PDVVLYH�GLVSODFHPHQW��1XPHURXV�

DQWL�GDP� PRYHPHQWV� KDYH� WDNHQ� SODFH� DQG� 1DUPDGD� %DFKDR� $QGRODQ� �1%$��

LQIOXHQFHG� WKH� FLYLO� VRFLHW\� RUJDQL]DWLRQV� ZRUOGZLGH�� ,Q� UHFHQW� WLPHV�� PRYHPHQWV�

DJDLQVW� ZDWHU� SULYDWL]DWLRQ� ��� DQG� DQWL�&RNH� PRYHPHQWV� KDYH� EHFRPH� ZLGHVSUHDG��

01&V� VXFK� DV� &RFD� &ROD�� 3HSVL� DQG� RWKHU� ERWWOHG� GULQNLQJ� ZDWHU� FRPSDQLHV� DUH�

H[WUDFWLQJ� JURXQGZDWHU� DQG� GUDZLQJ� ZDWHU� IURP� ULYHUV�� 7KXV� UHVXOWLQJ� QDWLYHV� WR�

VXIIHU��,Q�3ODFKLPDGD��.HUDOD���D�&RFD�&ROD�SODQW�ZDV�VKXW�GRZQ�RQ�WKH�RUGHU�RI�WKH�

.HUDOD� +&� LQ� ������ WKH� 0HKGLJDQM� &RFD�&ROD� SODQW� ZDV� FORVHG� LQ� ������ DQG� LQ�

1RYHPEHU������ WKH�0DGUDV�+&�VWRSSHG�VRPH�FRPSDQLHV� IURP�GUDZLQJ�ZDWHU� IURP�

WKH�7KDPLUDEDUDQL�ULYHU��+RZHYHU��LQ�0DUFK�������WKH�0DGUDV�+&�UHYLVHG�LWV�GHFLVLRQ�

DQG�DOORZHG� WKH� FRPSDQLHV� WR�GUDZ�ZDWHU����$OO� WKHVH� LQVWDQFHV� UHIOHFW� WKH� FRPSOH[�

QDWXUH�RI�JURZLQJ�FRQWHVWDWLRQV�RYHU�ZDWHU�LQ�,QGLD��

0RVW�RI�WKH�ULYHU�ZDWHU�VKDULQJ�VWDWHV�LQ�,QGLD�DUH�LQ�FRQIOLFW�ZLWK�HDFK�RWKHU��7R�QDPH�

D�IHZ��WKH�&DXYHU\�GLVSXWH�EHWZHHQ�.DUQDWDND�DQG�7DPLO�1DGX��WKH�*RGDYDUL�GLVSXWH�

EHWZHHQ�0DKDUDVKWUD��$QGKUD�3UDGHVK�DQG�.DUQDWDND�� WKH�1DUPDGD�GLVSXWH�EHWZHHQ�

5DMDVWKDQ��0DGK\D�3UDGHVK��*XMDUDW�DQG�0DKDUDVKWUD�DUH�JRLQJ�RQ�IRU�GHFDGHV��7KH�

FRQIOLFW�EHWZHHQ�LQGXVWULDO�DQG�DJULFXOWXUDO�XVDJH�RI�ZDWHU�LV�DQRWKHU�SUREOHPDWLF�DUHD��

3ROLWLFV�RI�ZDWHU�LQ�,QGLD�LV�VKDSHG�E\�WKH�UROH�RI�DFWRUV�VXFK�DV�WKH�VWDWH��FLYLO�VRFLHW\�

RUJDQL]DWLRQV��DQG�LQWHUQDWLRQDO�RUJDQL]DWLRQV��81��:%�,0)��HWF����,Q�WKH�XUEDQ�DUHDV��

WKH�GHPDQG�IRU�µULJKW�WR�ZDWHU¶�LV�JDLQLQJ�PRPHQWXP�DQG�DW�WKH�VDPH�WLPH��HYHQ�WKH�

SXVK� IRU�SULYDWL]DWLRQ�RI� WKH�ZDWHU�VHFWRU� LV�HYLGHQW��7KH�UROH�RI� WKH�6WDWH�KDV�FRPH�

XQGHU�DWWDFN�DV�FLYLO�VRFLHW\�PHPEHUV�DUH�TXHVWLRQLQJ�ZKHWKHU�WKH�6WDWH�LV�WKH�RZQHU�

���1XPHURXV�VFKRODUO\�ZULWLQJV�DQG�QHZVSDSHU�DUWLFOHV�KDYH�FRPH�XS�LQ�WKH�UHFHQW�SDVW��
���3DQGH\��������DUJXHV�WKDW�&ROD�FRPSDQLHV�DUH�FUHDWLQJ�QXPHURXV�SUREOHPV�UHODWHG�WR�ZDWHU��
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ϭϴ�

RU�D�WUXVWHH��,Q�WKH�QHR�OLEHUDO�HUD��ZLWK�WKH�JURZLQJ�DVVHUWLRQ�RI�WKH�PDUNHW�DV�D�NH\�

SOD\HU��WKH�,QGLDQ�VRFLHW\�LV�JUDSSOLQJ�ZLWK�QHZ�FKDOOHQJHV��7ZR�GHFDGHV�EDFN��EX\LQJ�

DQG�VHOOLQJ�RI�ZDWHU�LQ�,QGLD�ZHUH�EH\RQG�DQ\RQH¶V�LPDJLQDWLRQ�EXW�QRZ�LW�LV�D�KDUVK�

UHDOLW\���

$� ZLGH� UDQJH� RI� OLWHUDWXUH� RQ� ZDWHU� FDQ� EH� IRXQG� ZKLFK� FRQVLGHUV� µZDWHU� DV�

FRPPRQV¶�� 6XFK� OLWHUDWXUH� UDQJHV� IURP� DQFLHQW� WH[WV� RI� +LQGXLVP�� ,VODP� DQG�

&KULVWLDQLW\� WR�PDQ\�FRQWHPSRUDU\�ZULWLQJV� RQ�ZDWHU�� ,� LQWHQG� WR� FODVVLI\� WKHP� LQWR�

WZR�FDWHJRULHV��7KH�ILUVW�FDWHJRU\�LV�RI�µWUDGLWLRQDO�NQRZOHGJH�V\VWHPV¶�DV�WKH�EDVLV�RI�

µZDWHU� DV� FRPPRQV¶�� LQ�ZKLFK� WKH�ZULWLQJV�RI� VFKRODUV� OLNH�(OLQRU�2VWURP��� ��������

9DQGDQD� 6KLYD��� ������� ������� $QLO�$JDUZDO� DQG� 6XQLWD� 1DUDLQ��� �������� $QXSDP�

0LVKUD�����������������1DQGLWD�6LQJK����������������DQG�1LW\D�-DFRE����������FRXOG�

EH�SODFHG��+RZHYHU�� WKHUH�LV�D�GLIIHUHQFH�EHWZHHQ�WKHLU�ZULWLQJ�RQ�ZDWHU� LQ�WHUPV�RI�

LVVXHV� DQG� FRQFHUQV� WKDW� ZH� ZLOO� EH� GLVFXVVLQJ� ODWHU�� 0RVW� RI� WKHVH� VFKRODUV� KDYH�

DSSURDFKHG�ZDWHU� DV� FRPPRQV� DQG� DFNQRZOHGJH� WKH� ORFDO� FRPPXQLWLHV� WR� KDYH� DQ�

LPSRUWDQW� UROH� LQ� LWV� XSNHHS�� 7KHUH� LV� DQRWKHU� OLQH�RI� WKLQNLQJ� LQ� WKH� UHFHQW� SDVW� RQ�

��(OLQRU2VWURP�LQ�KHU�ERRN�:KR�*RYHUQV�WKH�&RPPRQV��������XQGHUOLQHV�WKH�VLJQLILFDQFH�RI�FROOHFWLYH�DFWLRQ�
DQG�LQVWLWXWLRQ�EXLOGLQJ�IRU�HIILFLHQW�XVH�RI�QDWXUDO�UHVRXUFHV�OLNH�IRUHVWV��ZDWHU�ERGLHV�HWF��
��9DQGDQD�6KLYD¶V�YDULRXV�ZULWLQJV�RQ�ZDWHU�DQG�RWKHU�QDWXUDO�UHVRXUFHV�OLNH�ODQG�DQG�IRUHVWV�VWURQJO\�DUJXH�LQ�
WKH� IUDPHZRUN� RI� µFRPPRQV� SHUVSHFWLYH¶�� 7KRXJK� KHU� RUJDQL]DWLRQV�1DYGDQ\D� DQG�5HVHDUFK� )RXQGDWLRQ� IRU�
6FLHQFH��7HFKQRORJ\�DQG�1DWXUDO�5HVRXUFH�3ROLF\��6KLYH�KDV�SOD\HG�DQ�DFWLYH�UROH�LQ�YDULRXV�PRYHPHQWV�LQ�WKH�
DUHDV�OLNH�DJULFXOWXUDO�GLYHUVLW\�FRQVHUYDWLRQ��WR�SURWHFW�ELRGLYHUVLW\��HWF��+RZHYHU��KHU�HFR�IHPLQLVW�VWDQGSRLQW�
RQ�QDWXUDO�UHVRXUFHV�KDV�DOVR�JDWKHUHG�FULWLFLVP�IURP�GLIIHUHQW�TXDUWHUV��,�DP�QRW�JRLQJ�LQWR�WKRVH�GHWDLOV�KHUH�DV�
ZH�ZLOO�KDYH�D�GHWDLOHG�DQDO\VLV�RI�6KLYD¶V�DUJXPHQWV�RQ�QDWXUDO�UHVRXUFHV�LQ�WKH�QH[W�FKDSWHUV��
��� $JDUZDO� DQG� 1DUDLQ¶V� ERRN� '\LQJ� :LVGRP�� 7KH� 5LVH�� )DOO� DQG� 3RWHQWLDO� RI� ,QGLD¶V� 7UDGLWLRQDO� :DWHU�
+DUYHVWLQJ�6\VWHPV� �������YHU\�ZHOO�VXPPDUL]HV�WKLV�SHUVSHFWLYH��7KLV�ERRN�ZDV�SXEOLVKHG�E\� WKH�&HQWUH�IRU�
6FLHQFH�DQG�(QYLURQPHQW��&6(���D�YROXQWDU\�RUJDQL]DWLRQ�IRXQGHG�LQ������E\�$QLO�$JDUZDO�ZKLFK�LV�JOREDOO\�
FRQVLGHUHG�DV�D�WKLQN�WDQN�RQ�HQYLURQPHQWDO�LVVXHV���
��$QXSDP�0LVKUD�� DQ� HQYLURQPHQWDOLVW� DW� *DQGKL� 3HDFH� )RXQGDWLRQ� �*3)�� LQ� KLV� ERRNV� WLWOHG� $DMEKL� .KDUH�
+DLQ�7DODDE��������DQG�5DMDVWKDQ�NL�5DMDW�%RRQGHQ��������KDV�XQGHUOLQHG�WKH�VLJQLILFDQFH�RI�WUDGLWLRQDO�ZDWHU�
KDUYHVWLQJ�V\VWHPV��0LVKUD�LV�QRW�RQO\�KRSHIXO�RI�UHYLYDO�RI�WUDGLWLRQDO�NQRZOHGJH�V\VWHPV�RI�ZDWHU�EXW�KDV�DOVR�
LQVSLUHG� D� JHQHUDWLRQ� WR� LQYROYH� LQ� µSDQLNDNDDP¶� WR� RYHUFRPH� WKH� ZDWHU� UHODWHG� SUREOHPV�� 2Q� WKH� LVVXH� RI�
µRZQHUVKLS¶��KH�DUJXHV�WKDW�HYHQ�HDUOLHU�WKH�QRWLRQ�RI�µSULYDWH�SURSHUW\¶�LQ�ODQG�DQG�ZDWHU�ZDV�WKHUH��+RZHYHU��
PDQ\�ULFKSHRSOH�XVHG�WR�FRQWULEXWH�D�KXJH�VXP�LQ�PDNLQJ�SRQGV�DQG�ZHOOV�DQG�JLYH�WKHP�WR�WKH�VRFLHW\��0LVKUD�
DUJXHV� WKDW� WKH� VHQVH� RI� µZDWHU� HWKLFV¶� LQ� HDUOLHU� WLPHV� ZDV� YHU\� GLIIHUHQW� IURP� WKDW� RI� RXU� WLPHV�� +H� KDV�
H[WHQVLYHO\� ZULWWHQ� RQ� WKH� VHOI�PHFKDQLVP� RI� WKH� VRFLHW\� EHLQJ� VR� VWURQJ�ZKHQ� LW� FDPH� WR� ZDWHU� ±� EH� LW� WKH�
FRQVWUXFWLRQ�RI�SRQGV��LWV�GLIIHUHQW�XVDJHV��LWV�SURWHFWLRQ��HWF��
��1DQGLWD� 6LQJK� LQ� KHU� ZULWLQJV� OLNH� µ:DWHU� 0DQDJHPHQW� 7UDGLWLRQV�� 9DOXLQJ� WKH� 8QYDOXHG¶� ������� DQG�
µ,QGLJHQRXV�:DWHU�0DQDJHPHQW� 6\VWHPV�� ,QWHUSUHWLQJ� 6\PEROLF�'LPHQVLRQV� LQ�&RPPRQ� 3URSHUW\� 5HJLPHV¶�
�������DUJXHV�WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�ZDWHU�UHVRXUFHV�DQG�VRFLHW\�H[WHQGV�EH\RQG�D�PDWHULDOLVWLF�PXQGDQH�
UHODWLRQVKLS��6KH�IXUWKHU�DUJXHV�WKDW�WUDGLWLRQDO�µORFDOL]HG¶�ZDWHU�PDQDJHPHQW�DUUDQJHPHQWV�VHHP�WR�KDYH�EHHQ�
OLWWOH�YDOXHG�LQ�WKH�PRGHUQ�µJOREDOL]HG¶�ZDWHU�GHYHORSPHQW�DQG�PDQDJHPHQW�FRQWH[W��
��1LW\D� -DFRE� LQ�KLV� ERRN�-DO\DWUD��([SORULQJ� ,QGLD¶V�7UDGLWLRQDO�:DWHU�0DQDJHPHQW� 6\VWHPV� ������� DUJXHV�
WKDW� LJQRUDQFH�RI� WKH� ULFK� WUDGLWLRQ�RI�PDQDJLQJ�DQG�PDLQWDLQLQJ�ZDWHU�UHVRXUFHV�LV� WKH�PDLQ�FDXVH�RI� ,QGLD¶V�
SUHVHQW�VLWXDWLRQ�RI�FULWLFDO�ZDWHU�FULVLV��
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ϭϵ�

µZDWHU� DV� FRPPRQV¶� EHLQJ�SRVHG� DJDLQVW� µZDWHU� DV� FRPPRGLW\¶�� 6XFK�D� SHUVSHFWLYH�

DOVR�SDYHV�WKH�ZD\�IRU�LQFUHDVLQJ�GHPDQGV�RYHU�µULJKW�WR�ZDWHU¶��,Q�WKLV�JHQUH��ZULWLQJV�

RI�0DXGH�%DUORZ��� ��������&�5��1HHODNDQGDQ��� ��������.DUHQ�%DNNHU��� ������� DQG�

DOVR�WKH�ZULWLQJV�RI�9DQGDQD�6KLYD�FRXOG�EH�SODFHG��

���75$',7,21$/�.12:/('*(�6<67(06�$1'�:$7(5�:,6'20�,1�,1',$

$V�PHQWLRQHG�DERYH�D� UDQJH�RI� OLWHUDWXUH�RQ�ZDWHU� LQ� WKH�,QGLDQ�FRQWH[W� LV�DYDLODEOH�

ZKLFK�VWUHQJWKHQ�WKH�QRWLRQ�RI�ZDWHU�DV�FRPPRQV��,Q�WKLV�VHFWLRQ��,�KDYH�IRFXVHG�RQ�

ZULWLQJV� RI�$QXSDP�0LVKUD�ZKR� WUDFHG� WKH� KLVWRU\� RI� WKH� QHJOLJHQFH� RI� WUDGLWLRQDO�

NQRZOHGJH�V\VWHPV�RQ�ZDWHU�DQG�SDUDOOHO�JURZWK�RI�PRGHUQ�PHFKDQLVPV�VXFK�DV�ELJ�

GDPV�DQG�FDQDOV�GXULQJ�WKH�%ULWLVK�UHJLPH��+LV�ZULWLQJV�KDYH�DOVR�EURXJKW�WR�OLJKW�WKH�

QHJOLJHQFH� E\� WKH� SRVW�LQGHSHQGHQFH� SROLF\PDNHUV�� ,Q� WKH� IRUHZRUG� WR�7KH�5DGLDQW�

5DLQGURSV�RI�5DMDVWKDQ��WKH�(QJOLVK�WUDQVODWLRQ�RI�$QXSDP�0LVKUD¶V�ERRN�5DMDVWKDQ�

NL�5DMDW�%RRQGHQ��9DQGDQD�6KLYD�ZULWHV���

����������³2YHU�WKH�SDVW� WKUHH�GHFDGHV��$QXSDP�0LVKUD�KDV�FUHDWHG�D�VLOHQW�EXW�SHUPDQHQW� UHYROXWLRQ��
+H�KDV�FKDQJHG�WKH�GRPLQDQW�SDUDGLJP�RI�ZDWHU�DQG�VKRZQ�WKDW�ZDWHU�VHFXULW\�DQG�LQVHFXULW\�
LV�D�SURGXFW�RI�QDWXUH�SOXV�FXOWXUH��QRW� MXVW�D�JLYHQ�RI�QDWXUH��7KHUH�FDQ�EH�ZDWHU�VFDUFLW\� LQ�
KLJK� UDLQIDOO� UHJLRQV� DQG� DGHTXDWH� ZDWHU� LQ� ORZ� UDLQIDOO� UHJLRQV� OLNH� WKH� 5DMDVWKDQ� GHVHUW��
$QXSDP¶V�ZRUN�RQ�WKH�LQGLJHQRXV�ZDWHU�V\VWHPV�RI�5DMDVWKDQ�LV�D�ZRUN�RI�SRHWU\�DV�ZHOO�DV�D�
ZRUN�RI�VFLHQFH�� ,W� LV� WKH�ZRUN� WKDW�KDV�LQVSLUHG� WKH�ZDWHU�FRQVHUYDWLRQ�PRYHPHQW�RI�7DUXQ�
%KDUDW�6DQJK��ZKLFK�UHFHLYHG�WKH�0DJVD\VD\�DZDUG�LQ������´�

0LVKUD¶V�ZRUNV�RQ�WUDGLWLRQDO�ZDWHU�KDUYHVWLQJ�DQG�VWRULQJ�V\VWHPV�VHHP�WR�WDNH�XV�RQ�

D�MRXUQH\�WR�WKH�SDVW�DV�ZHOO�DV�PDNLQJ�XV�DZDUH�RI�WKH�SUREOHPV�ZH�DUH�IDFLQJ�WRGD\��

+LV�ZULWLQJV�JLYH�XV�DQ�LQVLJKW�WR�WKH�FRPSOH[�QDWXUH�RI�VRFLDO�DQG�FXOWXUDO�UHDOLWLHV�LQ�

WKH�,QGLDQ�FRQWH[W��+LV�FRPSUHKHQVLYH�DQG�SRHWLF�ODQJXDJH�LV�GLIIHUHQW�IURP�WKH�RWKHU�

VFKRODUO\�ZULWLQJV� RI�RXU� WLPH��+H�DUJXHV� WKDW� µLQ� WKH�DULG� GHVHUW� VWDWH�RI�5DMDVWKDQ��

ZDWHU�LV�DQ�LQYDOXDEOH�UHVRXUFH�DQG�LV�UHVSHFWHG��HYHQ�UHYHUHG��,W�LV�VXUSULVLQJ�WKDW�RYHU�

���0DXGH�%DUORZ�LV�D�UHQRZQHG�&DQDGLDQ�:DWHU�$FWLYLVW��+HU�IDPRXV�ERRN�DORQJ�ZLWK�7RQ\�&ODUNH�QDPHG�DV�
%OXH�*ROG��7KH�)LJKW� WR�6WRS� WKH�&RUSRUDWH�7KHIW� RI� WKH�:RUOG¶V�:DWHU� ������� UHPDLQV� D�ELEOH� IRU� WKH�ZDWHU�
DFWLYLVWV�ZRUOGZLGH�ILJKWLQJ�DJDLQVW�SULYDWL]DWLRQ�LQ�ZDWHU�VHFWRU���
ʹͷ��������������������������������������������������������������������������������������������������������
�������������ǡ�����������ǡ�������������������������������������������������������Ǥ������������� Ǯ���������
�������ǯ��������������������������ȋʹͲͳͳȌ��������������������������������������������������������������
���� ���� ������ ����Ǥ� ����� �������� ���� ������� ��������� ��� ������� ������� ������ Ȃ� ����� ��� �����������ǡ�
������ǡ�������������������������������ǡ��������������������������ǡ����Ǥ�������������������������������Ǧ������
����������������������������������������������������������������Ǥ�
ʹ�����������������������������Ǯ���� Ǯ�������ǯ������������Ǯ���������ǯǣ������Ǧ�������������ǡ��������������ǡ�
���� ���� ��������� ���� ���� ������ ������ ��� �����ǯ� ȋʹͲͲȌ� ��������� ���� ����������� �������������� ��� �������
�������������������������������������������Ǥ
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QLQHW\�SHU� FHQW�RI� WKH�YLOODJHV� LQ�5DMDVWKDQ� KDYH�DFFHVV� WR� GULQNLQJ�ZDWHU�DQG�HYHQ�

PRUH�VXUSULVLQJ�LV�WKH�IDFW�WKDW�PRVW�RI�WKLV�ZDWHU�LV�KDUQHVVHG�E\�WUDGLWLRQDO�PHWKRGV�

DV� RSSRVHG� WR� JRYHUQPHQW� LQWHUYHQWLRQV� RU� LQWHUQDWLRQDO� HQJLQHHULQJ� VROXWLRQV¶�

�0LVKUD�������������

7KH�XVH�RI� WHUPV�VXFK�DV� µUHVSHFW¶�DQG�µUHYHUHQFH¶�GLVWLQJXLVKHV� �0LVKUD¶V�DSSURDFK�

IURP�RWKHU�FRQWHPSRUDU\�VFKRODUV�RQ�ZDWHU��7R�KLP��WKH�WUDGLWLRQDO�PHWKRGV�RI�ZDWHU�

KDUYHVWLQJ� OLNH� WDQNDV� RU� NXQGV� �UHVHUYRLUV�� DQG� EDROLV� �VWHS�ZHOOV�� DUH� VWLOO� YHU\�

XVHIXO��+H�VWUHVVHV�RQ�WKH�UHGLVFRYHU\�RI�WUDGLWLRQV�IRU�HIILFLHQW�PDQDJHPHQW�RI�ZDWHU�

DV�VXLWHG�WR�WKH�ORFDO�FLUFXPVWDQFHV��7KHUH�DUH�QXPHURXV�VXFK�H[SHULPHQWV�ZKLFK�DUH�

SUDFWLVHG�LQ�,QGLD����6RPH�RI�WKHP�DUH�3DQL�3DQFKD\DWV�LQ�0DKDUDVKWUD��$UDYDUL�5LYHU�

3DUOLDPHQW� E\� 7DUXQ� %KDUDW� 6DQJK� DQG� WKH� &KDXND� V\VWHP� LQ� /DSRGLD� YLOODJH� �E\�

/D[PDQ�6LQJK��LQ�5DMDVWKDQ��0HJK�3DLQH�$EKL\DQ�E\�0DJDGK�-DO�-DPDW�LQ�%LKDU�DQG�

PDQ\� RWKHUV�� 7KHVH� H[SHULPHQWV� RI� FRPPXQLW\� PDQDJHPHQW� EDVHG� RQ� FRPPRQV�

SHUVSHFWLYH�LQ�,QGLD�DUH�WKH�VLJQV�RI�KRSH�LQ�DQ�DOWHUQDWLYH�YLVLRQ�RI�GHYHORSPHQW���

$OWKRXJK�0D\DQN�.XPDU�KDV� FULWLFL]HG� WKH� WH[WV�'\LQJ�:LVGRP� DQG�$DM�EKL�.KDUH�

+DLQ�7DODDE�DV�SUHVHQW�GD\�DGYRFDWHV�RI�WKH�µJROGHQ�DJH¶�ZKLFK�TXHVWLRQ�WKH�%ULWLVK�

UXOH�EXW�WKH\�RYHUORRNHG�WKH�DXWRFUDWLF�QDWXUH�RI�WKH�PHGLHYDO�UXOH��.XPDU������������

6RPH�HQYLURQPHQWDO�KLVWRULDQV�DOVR�DUJXH�0LVKUD¶V�QDUUDWLYH�RI�WKH�HIIHFWV�RI�%ULWLVK�

µFRORQLDO� K\GURORJ\¶� DV� EHLQJ� RYHUO\� VLPSOLVWLF� �/HYL� DQG� 0LVKRUL�� ������ �����

+RZHYHU��VXFK�FULWLFLVPV�GR�QRW�VHHP�WR�KHOS�PXFK�VLQFH�LQ�D�PRGHUQLVW�IUDPHZRUN�

ZH�RIWHQ�WHQG�WR�LJQRUH�WKH�SRWHQWLDO�RI�WUDGLWLRQDO�NQRZOHGJH��7R�PH��WKH�HQJDJHPHQW�

RU�GLDORJXH�EHWZHHQ�WKH�WZR�L�H��WUDGLWLRQ�DQG�PRGHUQLW\�VHHPV�YHU\�LPSRUWDQW�DV�ZH�

JHW�WR�VHH�LQ�WKH�ZULWLQJV�RI�$QXSDP�0LVKUD�RQ�ZDWHU��

��� :$7(5� &200216�9(5686�&2002',7<�'(%$7(�

� ,W� LV� LPSRUWDQW� WR� QRWH� WKDW� WKH� DUJXPHQWV� RI� VFKRODUV� VXFK� DV� %DNNHU� DQG�

%DUORZ� PHQWLRQHG� HDUOLHU� KHOS� VRFLDO� DFWLYLVWV� LQ� JHQHUDO� DQG� ZDWHU� DFWLYLVWV�� LQ�

SDUWLFXODU�� WR�PDNH� WKHLU� LGHDV�DSSHDO� WR�FRPPRQ�PDVVHV��7KH\�TXHVWLRQ� WKH� LGHD�RI�

SULYDWL]DWLRQ�LQ�WKH�ZDWHU�VHFWRU�LQ�WKH�IRUP�RI�SULYDWH�VHFWRU�SDUWLFLSDWLRQ��363��DQG�

ʹ��������������������������������Ǯ����	�����������������������ǯ�ȋʹͲͳȌǤ�
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Ϯϭ�

SXEOLF�SULYDWH�SDUWQHUVKLS��333���HWF��DQG�WKHLU�LPSOHPHQWDWLRQ�LQ�GLIIHUHQW�SDUWV�RI�WKH�

ZRUOG�� 7KH\� FDOO� LW� WKH� FRUSRUDWH� WKHIW� RI� WKH� ZRUOG¶V� ZDWHU� E\� WKH� PXOWLQDWLRQDO�

FRPSDQLHV��01&V���2QH�RI�WKH�PRVW�IDPRXV�FDVHV�RI�WKLV�NLQG�ZDV�WKH�ZDWHU�ZDUV�LQ�

&RFKDEDPED��� �%ROLYLD�� LQ� �����ZKHUH� SULYDWL]DWLRQ� OHG� WR� PDVVLYH� SURWHVWV� E\� WKH�

ORFDO�SHRSOH��7KH�OHDGHU�RI�ZKR�VSHDUKHDGHG�WKLV�PRYHPHQW��2VFDU�2OLYHUD�IRUPHG�D�

QHWZRUN� FDOOHG� WKH� &RDOLWLRQ� LQ� 'HIHQVH� RI� :DWHU� DQG� /LIH�� 7KLV� VWUXJJOH� ODWHU�

LQIOXHQFHG�QXPHURXV�RWKHU�VWUXJJOHV�ZRUOGZLGH��WKH�3ODFKLPDGD�VWUXJJOH�LQ�.HUDOD�IRU�

H[DPSOH��DV�PHQWLRQHG�HDUOLHU��6KUHH���������

0DXGH�%DUORZ�DQG�7RQ\�&ODUNH�DUJXH�WKDW�WKH�ERWWOHG�ZDWHU�LQGXVWU\�LV�RQH�RI�

WKH�IDVWHVW�JURZLQJ�DQG�OHDVW�UHJXODWHG�LQGXVWULHV�ZKLFK�DUH�EX\LQJ�XS�WKH�IUHVKZDWHU�

ULJKWV� DQG� GU\LQJ� XS� FUXFLDO� VXSSOLHV�� %DNNHU� ZULWHV� DERXW� WKH� JRYHUQDQFH� IDLOXUH�

OHDGLQJ�WR�WKH�ZRUOG¶V�XUEDQ�ZDWHU�FULVLV��6KH�KDV�DOVR�H[SORUHG�WKH�QXDQFHV�RI�GHEDWH�

EHWZHHQ� FRPPRQV� DQG� FRPPRGLW\� SHUVSHFWLYH� RQ�ZDWHU� LQ� WKH� JOREDO� VRXWK� SDYLQJ�

ZD\� IRU� µKXPDQ� ULJKW� WR�ZDWHU¶� �%DNNHU�� ������� 6LPLODU� WR�%DUORZ� DQG�&ODUNH�ZKR�

DUJXH� DJDLQVW� FRUSRUDWH� WKHIW� RI� ZDWHU� LQ� WKH� JOREDO� FRQWH[W�� 9DQGDQD� 6KLYD� KDV�

XQGHUOLQHG� WKH� VLWXDWLRQ� RI� ,QGLD� DV� D� GHYHORSLQJ� FRXQWU\� DQG� WKH� SUHVVXUHV� IURP�

:RUOG�%DQN�DQG�,QWHUQDWLRQDO�0RQHWDU\�)XQG��,0)�� WR�IDFLOLWDWH�SULYDWL]DWLRQ�LQ�WKH�

ZDWHU�VHFWRU���6RPH�RI�WKH�PRVW�IXQGDPHQWDO�SUREOHPV�GHYHORSLQJ�FRXQWULHV�DUH�IDFLQJ�

DUH�QRQ�DYDLODELOLW\�RI�FOHDQ�SRWDEOH�ZDWHU�DQG�SURYLGLQJ�ZDWHU�WR�D�ODUJH�SRSXODWLRQ��

WKXV��WKH�SUHVVXUH�IRU�SULYDWL]DWLRQ�LQ�WKH�ZDWHU�VHFWRU�ZLOO�GHILQLWHO\�OHDG�WR�D�VHULRXV�

FULVLV��

0DMRULW\� RI� WKH� GHYHORSLQJ�FRXQWULHV� IURP� WKH� VRXWKHUQ� KHPLVSKHUH� DUH� VWLOO� GHDOLQJ�

ZLWK�WKH�LVVXH�RI�VRFLR�HFRQRPLF�MXVWLFH�DQG�LQ�WKLV�VFHQDULR��DQ\�DWWHPSW�WR�SULYDWL]H�

VRPHWKLQJ� DV� HVVHQWLDO� DV� ZDWHU� ZLOO� DGG� WR� WKH� DJRQ\� IRU� PLOOLRQV� RI� SHRSOH�� ,Q�

DGGLWLRQ��WKH\�DUH�DOVR�IDFLQJ�WKH�FRPSXOVLRQV�RI�FRQVWUXFWLQJ�ODUJH�GDPV�LJQRULQJ�WKH�

WUDGLWLRQDO�ZDWHU�KDUYHVWLQJ�V\VWHPV�ZKLFK�LV�EHLQJ�VHHQ�DV�LQHIILFLHQW��6KLYD¶V�ZRUN�LV�

DOVR�FRQVLGHUHG� LPSRUWDQW� IRU�KHU� WKHRUHWLFDO� H[SORUDWLRQV�DURXQG�HFR�IHPLQLVP��6KH�

DUJXHV�WKDW�ZRPHQ�SOD\�D�NH\�UROH�LQ�WKH�FRQVHUYDWLRQ�RI�QDWXUH�VXFK�DV�IRUHVWV��ULYHUV��

ʹͺ�����������������������������������������������Ǯ�������ǯ�������������������ǯǡ� Ǯ�������������������������
�������ǯǡ����Ǥ��
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HWF��DQG�DOVR�VWURQJO\�DGYRFDWHV�IRU�FRPPRQV�SHUVSHFWLYH�RI�ZDWHU�WKURXJK�WUDGLWLRQDO�

NQRZOHGJH�V\VWHPV��

&RQFOXVLRQ��

3ROLWLFV� RI� ZDWHU� LV� FRPSOH[� DQG� UHYROYHV� DURXQG� WKH� FRPSHWLQJ� FODLPV� DQG� YDULHG�

SHUFHSWLRQV��:KHWKHU�ZDWHU�LV�D�FRPPRGLW\�HFRQRPLF�JRRG�RU�D�VRFLDO�JRRG�UHPDLQV�

DW� WKH� FHQWUH� RI� WKH� GHEDWH�� ,Q� WKH� SUHVHQW� FRQWH[W�� ZKHQ� ,QGLD� LV� RQ� WKH� YHUJH� RI�

FRPSOHWLQJ�WKLUW\�\HDUV�RI�DGRSWLQJ�WKH�QHZ�HFRQRPLF�SROLF\��1(3��DQG�PRVW�RI�WKH�

VRFLDO� VHFWRUV� VXFK� DV� KHDOWK� DQG� HGXFDWLRQ� KDYH� EHHQ� RSHQHG� XS� IRU� SULYDWL]DWLRQ��

HYHQ� ZDWHU� VHHPV� WR� EH� QRW� DQ� H[FHSWLRQ�� +RZHYHU�� XQOLNH� RWKHU� VHFWRUV�� ZDWHU�

SULYDWL]DWLRQ�KDV�WR�IDFH�D�ORW�RI�UHVLVWDQFH�IURP�FLYLO�VRFLHW\�JURXSV��$W�WKH�VDPH�WLPH��

WKHUH� DUH� QXPHURXV� VXFFHVVIXO� H[SHULPHQWV� RI� GHFHQWUDOL]HG� ZDWHU� KDUYHVWLQJ� LQ�

GLIIHUHQW�SDUWV�RI�,QGLD�ZKLFK�RIIHU�D�VROXWLRQ�IRU�ZDWHU�FRQVHUYDWLRQ�DQG�PDQDJHPHQW�

DV�PHQWLRQHG� LQ� WKH� HDUOLHU� VHFWLRQ�� 7KH� LQWHUGHSHQGHQFH� EHWZHHQ� FRPPXQLWLHV� DQG�

FRPPRQV�DQG��FRPPRQV�DV�DQ�LQWHUVHFWLRQ�RI�KLVWRU\��FXOWXUH��VRFLHW\�DQG�UHOLJLRQ�LV�

VR�FHQWUDO�WR�WKDW�YLVLRQ��7KH�SHUVSHFWLYH�RI�ZDWHU�DV�FRPPRQV�LV�EDVHG�RQ�WKH�WKRXJKW�

RI�KXPDQ�EHLQJ¶V�GHSHQGHQFH�RQ�QDWXUH� UDWKHU� WKDQ�YLFH�YHUVD��$V�D�SDUDGLJP��VXFK�

ZRUOGYLHZ�GRHV�QRW�FUHDWH�D�ELQDU\�RU�GXDOLW\�RI�QDWXUH�DQG�FXOWXUH�EXW�WUHDWV�WKHP�LQ�

XQLVRQ�� 7KH� DFW� RI� ZDWHU� FRQVHUYDWLRQ� KDV� WR� EH� GXW\�ERXQG� UDWKHU� WKDQ� EDVHG� RQ�

RZQLQJ�DQG�JRYHUQLQJ�ZDWHU�
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5HIHUHQFHV��

$JDUZDO��$QLO� DQG�6XQLWD�1DUDLQ�� ������'\LQJ�:LVGRP��5LVH��)DOO� DQG�3RWHQWLDO� RI�

,QGLD¶V� 7UDGLWLRQDO� +DUYHVWLQJ� 6\VWHPV�� 1HZ� 'HOKL�� &HQWUH� IRU� 6FLHQFH� DQG�

(QYLURQPHQW��&6(���

%DNNHU��.DUDQ������� µ7KH� µ&RPPRQV¶�YHUVXV� WKH� µ&RPPRGLW\¶��$OWHU�JOREDOL]DWLRQ��

SULYDWL]DWLRQ��DQG�WKH�VWUXJJOH�IRU�WKH�KXPDQ�ULJKW�WR�ZDWHU¶��$QWLSRGH�����������

%DUORZ��0DXGH� DQG� 7RQ\� &ODUNH�� ������ %OXH� *ROG�� 7KH� %DWWOH� DJDLQVW� &RUSRUDWH�

7KHIW�RI�WKH�:RUOG¶V�:DWHU��1HZ�'HOKL��/HIW�:RUG��

%DYLVNDU�� $PLWD�� ������:DWHUVFDSHV�� 7KH� &XOWXUDO� 3ROLWLFV� RI� D� 1DWXUDO� 5HVRXUFH��

5DQLNKHW��8WWDUDNKDQG���3HUPDQHQW�%ODFN��

%ODFN��-RKQ��������7KH�'RPLQDWLRQ�RI�0DQ��7KH�6HDUFK�IRU�(FRORJLFDO�5HVSRQVLELOLW\���

(GLQEXUJK��(GLQEXUJK�8QLYHUVLW\�3UHVV��

&KHULD��$QLWD�DQG�(GZLQ��������9RFDEXODU\�RI�&RPPRQV��$QDQG�*XMDUDW���)(6��

&XOOHW��3KLOLSSH�DQG�-R\HHWD�*XSWD��������,QGLD��(YROXWLRQ�RI�:DWHU�/DZ�DQG�3ROLF\��

LQ�-RVHSK�'HOODSHQQD�DQG�-R\HHWD�*XSWD�HGV���7KH�(YROXWLRQ�RI�WKH�/DZ�DQG�3ROLWLFV�RI�

:DWHU��'RUGUHFKW��6SULQJHU�$FDGHPLF�3XEOLVKHUV��SS����������

'HYDOO��%LOO�DQG�*HRUJH�6HVVLRQV���������'HHS�(FRORJ\��/LYLQJ�DV�LI�1DWXUH�0DWWHUHG��

6DOW�/DNH�&LW\��87��*LEEV�6PLWK��

)DUXTXL��1�,���$�.��%LVZDV�DQG�0�-��%LQR��HGV����������:DWHU�0DQDJHPHQW�LQ�,VODP�

7RN\R��1HZ�<RUN�DQG�3DULV��8QLWHG�1DWLRQV�8QLYHUVLW\�3UHVV��

*XKD�� 5DPDFKDQGUD�� ������ µ5DGLFDO� $PHULFDQ� (QYLURQPHQWDOLVP� DQG� :LOGHUQHVV�

3UHVHUYDWLRQ��$�7KLUG�:RUOG�&ULWLTXH¶��(QYLURQPHQWDO�(WKLFV�������������

+RGD�� 6XUXU�� ������ µ6FKXPDFKHU� RQ�*DQGKL¶� LQ�0DQPRKDQ�&KRXGKXUL� DQG�5DPMHH�

6LQJK� �HGV����0DKDWPD�*DQGKL�� ���� <HDUV��9DUDQDVL�� 6DUYD� 6HYD� 6DQJK�� *DQGKLDQ�

,QVWLWXWH�RI�6WXGLHV��
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,\HU��5DPDVZDP\��������7RZDUGV�:DWHU�:LVGRP��/LPLWV��-XVWLFH�DQG�+DUPRQ\��1HZ�

'HOKL��6DJH�3XEOLFDWLRQV��

-DFRE�� 1LW\D�� ������ -DO\DWUD�� ([SORULQJ� ,QGLD¶V� 7UDGLWLRQDO� :DWHU� 0DQDJHPHQW�

6\VWHPV��1HZ�'HOKL��3HQJXLQ�%RRNV��

-KD��5��1��������³7KH�&RQFHSW�RI�$SDK��:DWHUV��LQ�WKH�5LJYHGD��:DWHU�DQG�(YHU\GD\�

/LIH´� LQ� 3DGDP� 1HSDO� DQG� $QXS� 6KHNKDU� &KDNUDERUW\�HGV��� 3ROLWLFV� RI� &XOWXUH��

,GHQWLW\�DQG�3URWHVW� LQ�1RUWK�HDVW� ,QGLD��HGLWHG�E\��+DX]�.KDV�(QFODYH��1HZ�'HOKL��

$XWKHUSUHVV��

.XPDU�� 0D\DQN�� ������ (FRORJ\� DQG� 7UDGLWLRQDO� 6\VWHPV� RI� :DWHU� 0DQDJHPHQW��

5HYLVLWLQJ�0HGLHYDO� 5DMDVWKDQ�� LQ�0DKHVK� 5DQJUDMDQ� �HG���(QYLURQPHQWDO� ,VVXHV� LQ�

,QGLD��$�5HDGHU��1HZ�'HOKL��3HDUVRQ��SS���������

.XQGDQ�3DQGH\��������µ7KLUVW�IRU�&ORVXUH¶��'RZQ�WR�(DUWK��������0DUFK��SS���������

/HYL�� 5LFN\� DQG� 'DQLHO� 0LVKRUL�� ������ :DWHU�� WKH� 6DFUHG� DQG� WKH� &RPPRQV� RI�

5DMDVWKDQ��$�5HYLHZ�RI�$QXSDP�0LVKUD¶V�3KLORVRSK\�RI�:DWHU��7UDQVFLHQFH��9RO�����

,VVXH����SS��������

/LQWRQ�� (ULFD�� ������ )UDJPHQWV� RI� D� 9LVLRQ�� $� -RXUQH\� WKURXJK� ,QGLD¶V� *UDPGDQ�

9LOODJHV��6DUYD�6HYD�6DQJK�3UDNDVKDQ��

0HKWD�� /\OD�� ������ 7KH� 3ROLWLFV� DQG� 3RHWLFV� RI� :DWHU�� 1DWXUDOLVLQJ� 6FDUFLW\� LQ�

:HVWHUQ�,QGLD��1HZ�'HOKL��2ULHQW�/RQJPDQ��

0LVKUD��$QXSDP��������5DGLDQW�5DLQGURSV�RI�5DMDVWKDQ��1HZ�'HOKL��*DQGKL�3HDFH�

)RXQGDWLRQ� �*3)��DQG�5HVHDUFK�)RXQGDWLRQ� IRU�6FLHQFH��7HFKQRORJ\�DQG�(GXFDWLRQ�

�5)67(���

������������ � ������$DM�EKL�.KDUH�+DLQ�7DODDE��1HZ�'HOKL��*DQGKL�3HDFH�)RXQGDWLRQ�

�*3)���
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�������������������5DMDVWKDQ�NL�5DMDW�%RRQGHLQ��1HZ�'HOKL��*DQGKL�3HDFH�)RXQGDWLRQ�

�*3)���

1DHVV�� $UQH�� ������ µ,GHQWLILFDWLRQ� DV� D� 6RXUFH� RI� 'HHS� (FRORJLFDO� $WWLWXGHV¶�� LQ�

0LFKDHO�7RELDV��HG����'HHS�(FRORJ\���6DQ�'LHJR��$YDQW�%RRNV��

�����������������µ6HOI�5HDOLVDWLRQ��$Q�(FRORJLFDO�$SSURDFK�WR�%HLQJ�LQ�WKH�:RUOG¶��LQ�

-RKQ� 6HHG�� -RDQQD� 0DF\�� 3DW� )OHPLQJ� DQG� $UQH� 1DHVV� �HGV���� 7KLQNLQJ� /LNH� D�

0RXQWDLQ��7RZDUGV�D�&RXQFLO�RI�$OO�%HLQJV��3KLODGHOSKLD��1HZ�6RFLHW\�3XEOLVKHUV�

1DII�� 7KRPDV� DQG� -RVHSK� 'HOODSHQQD�� ������ µ&DQ� WKHUH� EH� FRQIOXHQFH"� �� $�

&RPSDUDWLYH�&RQVLGHUDWLRQ�RI�:HVWHUQ�DQG�,VODPLF�IUHVK�ZDWHU�ODZ¶��:DWHU�3ROLF\�����

����������

1DUD\DQ�� -D\DSUDNDVK�� ������ µ)RUHZRUG¶�� LQ� 0�� 0�� +RGD�� )XWXUH� LV� 0DQDJHDEOH��

6FKXPDFKHU¶V� 2EVHUYDWLRQV� RQ� 1RQ�9LROHQW� (FRQRPLFV� DQG� 7HFKQRORJ\� ZLWK� D�

+XPDQ�)DFH��1HZ�'HOKL��,PSH[�,QGLD��

2VWURP�� (OLQRU�� ������ *RYHUQLQJ� WKH� &RPPRQV�� 7KH� (YROXWLRQ� RI� ,QVWLWXWLRQV� IRU�

&ROOHFWLYH�$FWLRQ��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV���

3DVVPRUH��-RKQ�������0DQ¶V�5HVSRQVLELOLW\�IRU�1DWXUH��/RQGRQ��'XFNZRUWK��

3DWKDN�� $YLMLW�� ������ �0RGHUQLW\�� *OREDOL]DWLRQ� DQG� ,GHQWLW\�� 7RZDUGV� D� 5HIOH[LYH�
4XHVW��$DNDU�%RRNV��1HZ�'HOKL��

3DWNDU��0HGKD��������µ$FFHVV�'HQLHG¶��'RZQ�WR�(DUWK��������0DUFK��

5DVPXVVHQ�� '�� 0�� �HG��� �������� 7KH� +DQGERRN� RI� &ULWLFDO� 7KHRU\�� %ODFNZHOO�
3XEOLFDWLRQV��2[IRUG��

6DQJDPHVZDUDQ�� 3UL\D�� ������1HROLEHUDOLVP� DQG� :DWHU�� &RPSOLFDWLQJ� WKH� 6WRU\� RI�
µ5HIRUPV¶�LQ�0DKDUDVKWUD��1HZ�'HOKL��2ULHQW�%ODFNVZDQ��

6FKXPDFKHU�� (�� )�� ������ 6PDOO� LV� %HDXWLIXO�� $� 6WXG\� RI� (FRQRPLFV� DV� LI� 3HRSOH�

0DWWHUHG��/RQGRQ��$EDFXV��

6KUHH�� 5XFKL�� ������ µ$UH� ZH� VHULRXV� DERXW� RXU� ULYHUV"¶�� 23('�� 7KH� 3LRQHHU�� ���

0DUFK��
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��������DW�,QGLD�:DWHU�3RUWDO���������³3ODFKLPDGD�DJDLQVW�&RNH��3HRSOH¶V�6WUXJJOH�IRU�

:DWHU´� �SXEOLVKHG� E\� 6233(&20���

KWWS���ZZZ�FRQIOLFWV�LQGLDZDWHUSRUWDO�RUJ�QRGH����

6LQJK�� 1DQGLWD�� ������ µ:DWHU� 0DQDJHPHQW� 7UDGLWLRQV�� 9DOXLQJ� WKH� 8QYDOXHG¶��

3UHVHQWHG� DW� ��WK� (XURSHDQ� &RQIHUHQFH� RQ� 0RGHUQ� 6RXWK� $VLDQ� 6WXGLHV� DW� /XQG�

8QLYHUVLW\��6ZHGHQ�� ���� -XO\� �����3DQHO�1R�� ����³/RFDOLWLHV�� 6LWXDWHG�.QRZOHGJHV�

DQG�*OREDOL]DWLRQV´�

���������������������µ,QGLJHQRXV�:DWHU�0DQDJHPHQW�6\VWHPV��,QWHUSUHWLQJ�'LPHQVLRQV�

LQ� &RPPRQ� 3URSHUW\� 5HVRXUFHV�5HJLPHV¶��6RFLHW\� DQG�1DWXUDO� 5HVRXUFHV��1R�� ����

��������

6WUDQJ��9HURQLFD��������7KH�0HDQLQJ�RI�:DWHU��%HUJ�3XEOLVKHUV��

7KDNNDU��+LPDQVKX��������µ7KH�)XWXUH�RI�:DWHU�LQ�,QGLD¶�LQ�$VKLVK�.RWKDUL�DQG�.��-��

-R\��HG���$OWHUQDWLYH�)XWXUHV��,QGLD�8QVKDFNOHG��1HZ�'HOKL��$XWKRUV�8SIURQW��

:HEHU�� 7KRPDV�� ������*DQGKL�� $V� 'LVFLSOH� DQG� 0HQWRU�� � 1HZ� 'HOKL�� &DPEULGJH�

8QLYHUVLW\�3UHVV��

:KLWH��/\QQ�-U��������µ7KH�+LVWRULFDO�5RRWV�RI�2XU�(FRORJLFDO�&ULVLV¶��6FLHQFH�������

���0DUFK�����������

:RGDN�� 5XWK� DQG� 0LFKDHO� 0H\HU� �HGV��� �������� 0HWKRGV� RI� &ULWLFDO� 'LVFRXUVH�
$QDO\VLV��/RQGRQ��6DJH�3XEOLFDWLRQV��


