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7KLV�SDSHU�FULWLFDOO\�UHYLHZV�VRPH�RI�WKH�JOREDO�GHEDWHV�DQG�QDUUDWLYHV�FRQFHUQLQJ�ZDWHU�VFDUFLW\��ZDWHU� ¶FULVHV·

DQG�ZDWHU�UHVRXUFHV�PDQDJHPHQW�DQG�VKRZV�ZKDW�WKH\�DUH�REVFXULQJ��,W�DOVR�H[DPLQHV�WKH�YDULRXV�SRVLWLRQV�RQ

ZDWHU�UDQJLQJ�IURP�WKRVH�YLHZLQJ�ZDWHU�DV�DQ�HFRQRPLF�JRRG�WR�WKRVH�YLHZLQJ�ZDWHU�DV�D�KXPDQ�ULJKW�DQG�WKH

FRPPRQV��7KH�SDSHU�GHPRQVWUDWHV�KRZ�JOREDO�GHEDWHV�DQG�SHUVSHFWLYHV�WHQG�WR�GUDZ�RQ�UDWKHU�YDJXH�SROLWLFDO�

HFRQRPLF� RU� WKHRUHWLFDO� DVVXPSWLRQV� UDWKHU� WKDQ� RQ� HPSLULFDOO\� JURXQGHG� IDFWV� DQG� UHDOLWLHV�� 'XH� WR� WKHLU

UKHWRULFDO�DQG�VSHFXODWLYH�FKDUDFWHU��WKHLU�FODLPV�WHQG�WR�DSROLWLFDO�DQG�GLYRUFHG�IURP�VRFLR�SROLWLFDO�UHDOLWLHV��)RU

H[DPSOH��WKH�QDUUDWLYHV�RI�ZDWHU�¶FULVHV·�DQG�ZDWHU�ZDUV�WHQG�WR�REVFXUH�LVVXHV�FRQFHUQLQJ�XQHTXDO�DFFHVV�WR�DQG

FRQWURO�RYHU�ZDWHU��7KH� ¶ZDWHU�DV�DQ�HFRQRPLF�JRRG·�QDUUDWLYH�ZKLFK�PRQRSROLVHV�WKH�GHEDWHV�ULVNV�REVFXULQJ

WKH�FXOWXUDO�� VRFLDO� DQG� V\PEROLF�GLPHQVLRQV�RI�ZDWHU�� ,W� DOVR� IDLOV� WR� DGHTXDWHO\� DGGUHVV�TXHVWLRQV� FRQFHUQLQJ

HTXLW\� DQG� MXVWLFH�� 6LPLODU�PDODLVHV� DUH� WR� EH� IRXQG� LQ� WKH� FXUUHQW� GHEDWHV� DURXQG� WKH� SULYDWLVDWLRQ� RI� ZDWHU

VHUYLFHV�

7KH� SDSHU� DUJXHV� IRU� WKH� QHHG� IRU� D� JUHDWHU� SOXUDOLVP� LQ� WKH� GHEDWHV� DQG� IRU� PRUH� DWWHQWLRQ� WR� WKH

PXOWLIDFHWHG�GLPHQVLRQV�RI�ZDWHU�DQG�LWV�YDULRXV�H[SUHVVLRQV�LQ�WKH�HYHU\GD\�FRQWH[WV�ZLWKLQ�ZKLFK�SHRSOH�OLYH

WKHLU� OLYHV��7KXV�� WKHUH� LV� WKH�QHHG� IRU� FULWLFDO� UHVHDUFK� WR�PDS�RXW� WKH�PLVPDWFK�EHWZHHQ� UKHWRULF� DQG� UHDOLW\

DFURVV�PDFUR��PHVR�DQG�PLFUR�UHDOPV��FDOOLQJ�IRU�H[SOLFLW�OLQNV�WR�EH�PDGH�EHWZHHQ�ZDWHU�DQG�SRZHU�DQG�SROLWLFV�

��,QVWLWXWH�RI�'HYHORSPHQW�6WXGLHV������

,6%1��������������

                                                          
� 7KLV�SDSHU�ZDV�ZULWWHQ�ZLWK�WKH�VXSSRUW�RI�D�JUDQW�IURP�WKH�5RFNHIHOOHU�)RXQGDWLRQ�WR�WKH�,QVWLWXWH�RI�'HYHORSPHQW

6WXGLHV��,W�FRXOG�QRW�KDYH�EHHQ�ZULWWHQ�ZLWKRXW�*UHJ�%ULIID·V�UHVHDUFK�DVVLVWDQFH��,�DP�JUDWHIXO�WR�KLP�IRU�KLV�LQVLJKWV
DQG�KHOS��-DQ�/XQGTYLVW��$UQDE�$UFKDU\D��1LFN\�+RGJHV�DQG�3DXOLQH�5RVH�SURYLGHG�XVHIXO�FRPPHQWV�RQ�HDUOLHU�GUDIWV�
+RZHYHU��QRQH�RI�WKH�DERYH�DUH�UHVSRQVLEOH�IRU�DQ\�HUURUV�WKDW�PD\�UHPDLQ�
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$W� WKH� EHJLQQLQJ� RI� WKH� WZHQW\�ILUVW� FHQWXU\�� GHVSLWH� DOO� WKH� DGYDQFHV� LQ� LQIRUPDWLRQ� WHFKQRORJ\� DQG� VFLHQFH�

SROLF\�PDNHUV�DQG�SUDFWLWLRQHUV�LQ�LQWHUQDWLRQDO�GHYHORSPHQW�DUH�LQFUHDVLQJO\�DZDUH�RI�WKH�VREHU�UHDOLW\�WKDW�YDVW

SRSXODWLRQV� RQ� WKH� JOREH� VWLOO� ODFN� DVVHVV� WR� ZDWHU� DQG� FRQWLQXH� WR� EH� YLFWLPV� RI� SRRU� VDQLWDWLRQ� DQG� ZDWHU

SURYLVLRQLQJ��'HVSLWH�DOO�WKH�LPSUHVVLYH�WDUJHWV�RI�WKH�SUHYLRXV�ZDWHU�GHFDGHV��WKH�'HFDGH·V�JRDO�RI�¶:DWHU�DQG

6DQLWDWLRQ�IRU�$OO·�E\�������DQG�1HZ�'HOKL·V�UHDIILUPDWLRQ�RI�WKH�VDPH�JRDO�E\�WKH�\HDU��������WKH�JOREDO�VLWXDWLRQ

LV�VWLOO�ZDQWLQJ��,W�LV�HVWLPDWHG�WKDW�RYHU�RQH�ELOOLRQ�SHRSOH�ODFN�DFFHVV�WR�VDIH�ZDWHU�DQG�DURXQG�WZR�DQG�D�KDOI

ELOOLRQ�ODFN�DFFHVV�WR�DGHTXDWH�VDQLWDWLRQ�KDYLQJ�VHULRXV�FRQVHTXHQFHV�IRU�KHDOWK�DQG�ZHOO�EHLQJ�

7KHUH�DUH�VHYHUDO�JOREDO�SURFHVVHV��ZKLFK�DUH�FXUUHQWO\�DGGUHVVLQJ�WKH�LVVXH�RI�ZDWHU�LQ�WKH�QHZ�PLOOHQQLXP�

2QH�RI�WKHP�LV�WKH�:RUOG�:DWHU�9LVLRQ�SURFHVV��XQGHU�WKH�DHJLV�RI�WKH�:RUOG�&RPPLVVLRQ�RQ�:DWHU�IRU�WKH���VW

FHQWXU\��2WKHUV�DUH�9LVLRQ�����VSHDUKHDGHG�E\�WKH�:DWHU�6XSSO\�DQG�6DQLWDWLRQ�&ROODERUDWLYH�&RXQFLO�DQG� WKH

6RFLDO�&KDUWHU� IRU�:DWHU�� GHYHORSHG�E\� WKH�)UHQFK�$FDGpPLH� GH� O·(DX��:LWK� WKH� H[FHSWLRQ� RI�9LVLRQ� ���� WKH

VHYHUDO�SURFHVVHV�DURXQG�ZDWHU�VHHP�SRLVHG�WR�SUHVFULEH�PDUNHW�UHPHGLHV�DQG�SULYDWLVDWLRQ�VROXWLRQV�IRU�ZDWHU

VFDUFLW\�LQ�WKH�QH[W�PLOOHQQLXP���$W�WKH�VDPH�WLPH��KRZHYHU��WKHVH�YLVLRQV�DVVHUW�WKH�ULJKWV�RI�WKH�SRRU�WR�ZDWHU�

)RU�PDQ\�WKHVH�WZR�SRVLWLRQV�DUH�FRQJUXRXV��H�J��NH\�SOD\HUV�DURXQG�WKH�)UDPHZRUN�IRU�$FWLRQ�SURFHVV�DQG�WKH

*OREDO�:DWHU�3DUWQHUVKLS���)RU�RWKHUV� LW� LV� XQFOHDU�ZKHWKHU�PDUNHW� IRUFHV� FDQ� OHDG� WR� WKH� IXOILOPHQW� RI� JRDOV

FRQFHUQLQJ�VRFLDO�MXVWLFH��H�J��VRXWKHUQ�1*2V�VXFK�DV�WKH�&HQWUH�IRU�6FLHQFH�DQG�(QYLURQPHQW��1HZ�'HOKL�DQG

DFDGHPLFV�VXFK�DV�%HOJLXP�EDVHG�5LFFDUGR�3HWUHOOD���,Q�WKLV�SDSHU��,�H[DPLQH�ERWK�SRVLWLRQV�DQG�UDLVH�TXHVWLRQV

FRQFHUQLQJ�WKHLU�PDLQ�SUHPLVHV�DQG�ZKDW�WKH\�HQG�XS�REVFXULQJ�

:DWHU� LV� D� NH\� DUHD� LQ� VRFLDO� DQG� SXEOLF� SROLF\� DQG� LV� DFTXLULQJ� D� JURZLQJ� LPSRUWDQFH� LQ� LQWHUQDWLRQDO

GHYHORSPHQW��7KH�FXUUHQW�YLVLRQ�SURFHVVHV�DURXQG�ZDWHU�VHHN�WR�SODFH�ZDWHU�ILUPO\�LQ�WKH�DUHQD�RI�LQWHUQDWLRQDO

GHYHORSPHQW�FRQFHUQV�DQG�WKLV�LV�RQO\�WR�EH�DSSODXGHG��+RZHYHU��WKH�JOREDO�VWDWHPHQWV�DQG�YLVLRQV�FRQFHUQLQJ

ZDWHU�WHQG�WR�KDYH�D�QRUPDWLYH�DQG�SUHVFULSWLYH�FKDUDFWHU��FRQWDLQLQJ�VFHQDULRV�RI�EHVW�SUDFWLFH�DQG�RI�WKH�ZRUVW

SRVVLEOH�RXWFRPHV��0DQ\�RI�WKH�DUJXPHQWV�DQG�SUHVFULSWLYH�FODLPV�FRQWDLQ�OLWWOH�RU�QR�VXSSRUWLQJ�HYLGHQFH��2Q

ZKDW�DUH�WKH�DVVXPSWLRQV�RI�WKHVH�YLVLRQV�EDVHG"�:KDW�DUH�WKH�FKDOOHQJHV� WKDW�HPHUJH�IRU� WKH�UHVHDUFK��SROLF\

DQG�DFWLYLVW�FRPPXQLW\"�:KDW�DUH�WKH�PLVFRQFHSWLRQV"�7KH�DLP�RI�WKLV�SDSHU�LV�QRW�WR�SUHVHQW�D�FRPSUHKHQVLYH

RYHUYLHZ�RI� DOO� WKH�JOREDO�YLVLRQV�DQG�IXWXUH� VFHQDULRV� DURXQG�ZDWHU��EXW� LQVWHDG� WR� JR�EH\RQG� WKH�QRUPDWLYH

FKDUDFWHU�RI�WKH�YDULRXV�JOREDO�VWDWHPHQWV�WR�UDLVH�TXHVWLRQV�FRQFHUQLQJ� WKHLU�XQGHUO\LQJ�DVVXPSWLRQV��SRVVLEOH

RXWFRPHV�DQG�KLJKOLJKW�ZKDW�WKH\�DUH�REVFXULQJ�

                                                          
� 9LVLRQ� ��� SURPRWHV� ¶HTXLWDEOH� ILQDQFLQJ·�� ZLWK� FURVV� VXEVLGLHV� WR� HQVXUH� VHUYLFHV� IRU� WKH� SRRU� DQG� JUDQWV� WR� DVVLVW

FDSLWDO�GHYHORSPHQW��,W�DUJXHV�WKDW�WKH�FRVWV�RI�QRW�SURYLGLQJ�VHUYLFHV�DUH�KLJKHU�WKDQ�WKH�FRVWV�LQYROYHG�LQ�SURYLVLRQ
�����������
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)URP�RQFH�EHLQJ�FRQVLGHUHG�DQ�DEXQGDQW�UHVRXUFH��ZDWHU�LV�LQFUHDVLQJO\�VHHQ�DV�D�¶VFDUFH·�UHVRXUFH��ZKLFK�QHHGV

WR�EH�PDQDJHG�MXGLFLRXVO\��7KH�VWDWLVWLFV�DUH�ZHOO�NQRZQ��2QO\�WKUHH�SHU�FHQW�RI�ZDWHU�RQ�HDUWK�LV�IUHVK�DQG�PRVW

RI�WKLV�LV�ORFNHG�DZD\�LQ�WKH�LFH�FDSV�RI�$QWDUFWLFD�DQG�*UHHQODQG�RU�GHHS�LQ�XQGHUJURXQG�DTXLIHUV��$V�D�UHVXOW

RQO\�����SHU�FHQW�RI�JOREDO�ZDWHU�LV�DYDLODEOH�IRU�KXPDQ�FRQVXPSWLRQ��*OHLFN���������

%XW��ZKDW�LV�LW�WKDW�PDNHV�ZDWHU�VFDUFH"�,W�LV�EHFDXVH�DOO�EXW�WKUHH�SHU�FHQW�RI�WKH�HDUWK·V�IUHVKZDWHU�LV�ORFNHG

LQ� LFH� FDSV"� ,V� LW� EHFDXVH�RI� WKH� UDSLGO\�GZLQGOLQJ� DTXLIHUV"� ,V� LW�EHFDXVH� D�ELOOLRQ�SHRSOH� ODFN� DFFHVV� WR� FOHDQ

ZDWHU"�&OHDUO\��ZDWHU�VXSSOLHV�DUH� OLPLWHG�DQG�ILQLWH��EXW�GRHV� WKLV�PDNH�ZDWHU�VFDUFH� LQ�DEVROXWH� WHUPV"�:DWHU

VFDUFLW\�� DV� LW� LV� FRQVWUXFWHG� LQ� JOREDO� GHFODUDWLRQV� DQG� GHEDWHV�� LV� RIWHQ� SUHVHQWHG� LQ� DEVROXWH� DQG�PRQROLWKLF

WHUPV��REVFXULQJ� WKH� FRPSOH[� QDWXUH� RI� VFDUFLW\� DQG� LWV� OLQNDJHV�ZLWK� HFRORJLFDO�� VRFLR�SROLWLFDO�� WHPSRUDO� DQG

DQWKURSRJHQLF�GLPHQVLRQV��/HW�XV�UHYLHZ�VRPH�RI�WKHP�

2QH��XQOLNH�RWKHU�HQYLURQPHQWDO�UHVRXUFHV�VXFK�DV�IRUHVWV�DQG�FRDO��ZDWHU� LV�D�UHQHZDEOH�UHVRXUFH��ZKLFK

PHDQV� WKDW� LWV� DYDLODELOLW\� LV� FRQVWDQWO\� VXEMHFWHG� WR� YDULDWLRQ� GHSHQGLQJ� RQ� LWV� VWDWH� LQ� WKH� K\GURORJLFDO� F\FOH�

�2QH�H[FHSWLRQ�LV�JURXQGZDWHU��ZKLFK�LV�OHVV�UHQHZDEOH�WKDQ�RWKHU�ZDWHU�VRXUFHV���1RW�RQO\�LV�LWV�VWDWH�YDULDEOH

�H�J�� VROLG�� IOXLG�� RU� LQ� JDV� IRUP�� EXW� LW� LV� DOVR� YDULDEOH� DFURVV� WLPH� DQG� VSDFH�� GHSHQGLQJ� RQ� IDFWRUV� VXFK� DV

FOLPDWH��VHDVRQ�DQG�WHPSHUDWXUH��7KHVH�DUH�WKH�ELRSK\VLFDO�DQG�HFRORJLFDO�DWWULEXWHV�GHWHUPLQLQJ�ZDWHU�DYDLODELOLW\�

7ZR��ZDWHU�VFDUFLW\�KDV�WHPSRUDO�DQG�F\FOLFDO�GLPHQVLRQV��3HRSOH�OLYLQJ�LQ�DULG�DQG�VHPL�DULG�UHJLRQV�KDYH�ORQJ

VLQFH� UHFRJQLVHG� WKH� WHPSRUDO� QDWXUH� RI� ZDWHU� VFDUFLW\�� 3HULRGV� RI� GHDUWK� DUH� LQWHUVSHUVHG� E\� SHULRGV� RI

DEXQGDQFH�� )RU� H[DPSOH�� LQ� VHPL�DULG�ZHVWHUQ� ,QGLD�� UXUDO� SHRSOH� KDYH� GHYHORSHG� FRSLQJ� VWUDWHJLHV� DQG� ORFDO

NQRZOHGJH� V\VWHPV� WR� VXUYLYH� WKURXJK�GURXJKW�SHULRGV�ZKHUH�ZDWHU� VXSSOLHV� DUH� OLPLWHG� �0HKWD� �������:DWHU

DYDLODELOLW\��WKXV��LV�FKDUDFWHULVHG�E\�XQFHUWDLQW\�LQ�PDQ\�SDUWV�RI�WKH�ZRUOG��+RZHYHU��ZKLOH�WKH�FRQWLQJHQF\�RQ

IDFWRUV�VXFK�DV�UDLQIDOO��YHJHWDWLRQ�DQG�JUDVV�FRYHU�PDNH�ZDWHU�DYDLODELOLW\�XQFHUWDLQ��LW�ZRXOG�EH�IDOODFLRXV�WR�VHH

ZDWHU� VFDUFLW\� DV� VRPHWKLQJ� WKDW� LV� FRQVWDQW� DQG�SHUPDQHQW��7KLV� LV� EHFDXVH� VXSSOLHV�GR�EHFRPH� DEXQGDQW� LQ

IDYRXUDEOH� VHDVRQV� DQG� FOLPDWLF� FRQGLWLRQV�� 7KXV�� ZDWHU� VXSSOLHV� DUH� UHODWLYH� WR� H[RJHQRXV� IDFWRUV� VXFK� DV

UDLQIDOO�

7KH�WKLUG�GLPHQVLRQ�LV�WKH�GLVWULEXWLRQDO�DQG�UHODWLRQDO�DVSHFWV�RI�VFDUFLW\��7KHUH� LV� WUHPHQGRXV� LQHTXDOLW\� LQ

DFFHVV�WR�DQG�FRQWURO�RYHU�ZDWHU�UHVRXUFHV��6FDUFLW\�LV�QRW�IHOW�XQLYHUVDOO\�E\�DOO��,Q�ZDWHU�VFDUFH�ZHVWHUQ�,QGLD�

LUULJDWLRQ�SXPSV�ZRUN�WZHQW\�IRXU�KRXUV�D�GD\��ZKLOH�SRRU�ZRPHQ�ILQG�WKHLU�GULQNLQJ�ZHOOV�UXQ�GU\��,Q�DULG�SDUWV

RI� WKH� ZRUOG�� SHRSOH� FRQVXPH� ��� OLWUHV� RI� ZDWHU� SHU� GD\� �0HKWD� ������� $Q� DYHUDJH� $PHULFDQ�� E\� FRQWUDVW�

FRQVXPHV�RYHU�����OLWUHV�D�GD\��*OHLFN�������������,W�KDV�EHHQ�HVWLPDWHG�WKDW�WKH�LQFUHDVH�LQ�ZDWHU�FRQVXPSWLRQ

LV� OLQNHG� WR� XUEDQ� JURZWK�� %XW�� WKH� XUEDQ� FRPPXQLW\� LV� QRW� KRPRJHQRXV�� 6OXP� GZHOOHUV� DQG� SRRU� LQFRPH

KRXVHKROGV� FRQVXPH� IDU� OHVV� ZDWHU� WKDQ� WKH� ULFK�� DQG� RIWHQ�� GR� QRW� HYHQ� DFFHVV� KDOI� WKH� TXDQWLW\� RI� ZDWHU

UHTXLUHG� IRU� PDLQWDLQLQJ� EDVLF� KHDOWK�� 2QH� FRXOG� DUJXH� WKDW� WKHVH� ILJXUHV� RQO\� FRQFHUQ� KRXVHKROG� ZDWHU

UHTXLUHPHQWV��ZKLFK�DUH�YHU\�PLQRU�DQ\ZD\��6WLOO��WKH\�WKURZ�WKH�LQHTXDOLWLHV�LQ�DFFHVV�WR�ZDWHU�DW�WKH�JOREDO�DQG

ORFDO�OHYHO�LQWR�VKDUS�UHOLHI�
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7KH� IRXUWK�GLPHQVLRQ� FRQFHUQV� WKH�DQWKURSRJHQLF�GLPHQVLRQV�RI� VFDUFLW\��:KLOH�ZDWHU� VFDUFLW\� WHQGV� WR� EH

QDWXUDOLVHG� WRGD\�� LWV�DQWKURSRJHQLF�GLPHQVLRQV�DUH�ZKLWHZDVKHG��,W� LV�ZHOO�NQRZQ� WKDW� WKH�GHJUDGDWLRQ�RI� WKH

$UDO�6HD�DQG�WKH�&DVSLDQ�6HD�DUH�ODUJHO\�GXH�WR�KXPDQ�LQWHUYHQWLRQ��)XUWKHUPRUH��PDQ\�RI�WKH�VLOWHG�XS�GDPV�

EURNHQ�KDQG�SXPSV�DQG�GHIXQFW�ZDWHU�SLSHOLQH�VFKHPHV�DUH�LQGLFDWLYH�RI�EDG�PDQDJHPHQW�SUDFWLFHV�DQG��RU�D

IDLOXUH�WR�HQFRXUDJH�RU�FUHDWH�VXSSRUWLYH�LQVWLWXWLRQDO�DUUDQJHPHQWV�WR�JRYHUQ�ZDWHU�VXSSOLHV��,Q�VXP��LW�LV�ZURQJ

WR�FRQFHLYH�RI�ZDWHU�VFDUFLW\� LQ�DEVROXWH�WHUPV��EXW� LQVWHDG�WKHUH� LV� DQ�XUJHQW�QHHG� WR� OLQN�ZDWHU� VFDUFLW\�ZLWK

VRFLR�SROLWLFDO��LQVWLWXWLRQDO�DQG�K\GURORJLFDO�IDFWRUV�

:KLOH�LW� LV�DOVR�LPSRUWDQW�WR�GLVWLQJXLVK�EHWZHHQ�WKH�ZDWHU�UHTXLUHPHQWV�RI�WKH�YDULRXV�VHFWRUV�RI�VRFLHW\�

WKH� GLIIHUHQFHV� EHWZHHQ� FRQVXPSWLYH� DQG� QRQ�FRQVXPSWLYH� XVHV�� DQG� WKH� HQYLURQPHQWDO� DQG� HFRORJLFDO

UHTXLUHPHQWV� �H�J�� LQ�VWUHDP�DQG�GRZQVWUHDP� IXQFWLRQV��� WKHVH� LVVXHV� FDQQRW� EH� KDQGOHG� LQ� WKLV� SDSHU�� ,� KDYH

DWWHPSWHG�WR�VKRZ�KHUH�KRZ�ZDWHU�VFDUFLW\�QHHGV�WR�EH�ORRNHG�DW�LQ�D�PRUH�QXDQFHG�IDVKLRQ��ZKHQ�LW�LV�YLHZHG�DV

UHODWLYH�WR�HFRORJLFDO��WHPSRUDO��DQWKURSRJHQLF�DQG�GLVWULEXWLRQDO�IDFWRUV�

7KLV� LV� EHLQJ� UHFRJQLVHG� DQG� WKHUH� DUH� DWWHPSWV� WR� JR� EH\RQG�EODQNHW� QRWLRQV� RI� WKH� WHUP� VFDUFLW\�� )RU

H[DPSOH��VHYHUDO�NH\�SOD\HUV�LQ�WKH�)UDPHZRUN�IRU�$FWLRQ�SURFHVVHV�VXUURXQGLQJ�WKH�:RUOG�:DWHU�)RUXP�KDYH

EHHQ�UHWLFHQW� WR�WDON�RI�D� ¶JOREDO�FULVLV·� LQ�ZDWHU�JLYHQ�WKH� WUHPHQGRXV�YDULDWLRQV� LQ�ZDWHU�SUREOHPV�DFURVV� WKH

JOREH��� ,� KDYH� HOVHZKHUH� DUJXHG� WKDW� LW� LV� LPSRUWDQW� WR�GLIIHUHQWLDWH�EHWZHHQ� ¶UHDO·� DQG� ¶PDQXIDFWXUHG·� VFDUFLW\

�0HKWD��������5HDO�VFDUFLW\� LV�DQ�HQYLURQPHQWDO�DQG�VRFLDO�SUREOHP�ZLWK�ELRSK\VLFDO� DQG�VRFLDO�PDQLIHVWDWLRQV

�H�J��GZLQGOLQJ�JURXQGZDWHU�DTXLIHUV��LQFUHDVLQJ�VRLO�VDOLQLW\��DFXWH�ZDWHU�VKRUWDJH�LQ�FRPPXQDO�ZDWHU�WDQNV���7KH

VRFLDO�PDQLIHVWDWLRQV�LQFOXGH�D�ORQJHU�WUXGJH�IRU�UXUDO�ZRPHQ�DQG�WKH�LQFUHDVLQJ�LQHTXDOLW\�LQ�DFFHVV�WR�ZDWHU�DW

WKH�JOREDO�DQG� ORFDO� OHYHOV��2Q�WKH�RWKHU�KDQG��VFDUFLW\�FDQ�DOVR�EH� ¶PDQXIDFWXUHG·�ERWK�GXH� WR�DQWKURSRJHQLF

LQWHUYHQWLRQV��H�J��RYHU�SXPSLQJ�RI�DQ�DUWLILFLDO�UHVHUYRLU��RU�GXH�WR�GLVFXUVLYH�FRQVWUXFWLRQV��%\�WKH�ODWWHU��,�DP

UHIHUULQJ�WR�ZD\V�LQ�ZKLFK�VFDUFLW\�LV�RIWHQ�QDWXUDOLVHG�DW�WKH�GLVFXUVLYH�OHYHO�RU�FRQVWUXFWHG�E\�SRZHUIXO�DFWRUV�WR

PHHW�SROLWLFDO�HQGV��H�J��ZDWHU�VFDUFH�DUHDV�DUH�XVHG�WR�OHJLWLPLVH�ODUJH�GDPV�HYHQ�WKRXJK�WKHVH�DUHDV�PLJKW�QRW

HQG�XS�EHQHILWLQJ�IURP�WKH� ODUJH�GDP���2WKHU�DXWKRUV�KDYH�DOVR�TXHVWLRQHG�WKH�DEVROXWH�QRWLRQV�RI�VFDUFLW\� LQ

GLIIHUHQW�ZD\V�� /XQGTYLVW�	�5RFNVWU|P� ������� ��� LGHQWLI\� D� QHHG� WR� IRFXV� RQ� WKH� VRFLDO� DGDSWLYH� FDSDFLW\� RI

VRFLHWLHV�DQG�LQGLYLGXDO�ZDWHU�LQ�UHVSRQVH�WR�FKDQJHV�LQ�ZDWHU�DYDLODELOLW\�

:K\�LV�D�GLIIHUHQWLDWHG�XQGHUVWDQGLQJ�RI�ZDWHU�VFDUFLW\�LPSRUWDQW"�)RU�RQH��LW�VKDUSHQV�RXU�XQGHUVWDQGLQJ

RI� WKH� PXOWL�IDFHWHG� QDWXUH� RI� ZDWHU� VFDUFLW\�� PDNLQJ� XV� DZDUH� RI� WKH� ELRSK\VLFDO�� WHPSRUDO�� UHODWLRQDO� DQG

SROLWLFDO�DVSHFWV��0RVW�LPSRUWDQW�RI�DOO�LW�WKURZV�WKH�FULVLV�QDUUDWLYHV�RI�ZDWHU�VFDUFLW\�LQWR�VKDUS�UHOLHI�WR�ZKLFK�,

QRZ�WXUQ�

                                                          
� 7KHVH�YLHZV�ZHUH�H[SUHVVHG�E\�7RQ\�$OODQ��$ODQ�+DOO�DQG�.KDOLG�0RKWDGXOODK�IURP�WKH�*OREDO�:DWHU�3DUWQHUVKLS�DW�D

SDQHO�GLVFXVVLRQ�RQ�WKH�)UDPHZRUN�IRU�$FWLRQ�KHOG�DW�WKH�2YHUVHDV�'HYHORSPHQW�,QVWLWXWH��/RQGRQ��0DUFK����������
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,W�KDV�EHHQ�DVVHUWHG�WKDW�WKH�ZDUV�DQG�FRQIOLFWV�RI�WKH�QH[W�FHQWXU\�ZLOO�EH�DERXW�ZDWHU��&RQVLGHU�WKH�IROORZLQJ

TXRWDWLRQV�

¶0DQ\� RI� WKH� ZDUV� RI� WKLV� FHQWXU\� ZHUH� DERXW� RLO�� EXW� ZDUV� RI� WKH� QH[W� FHQWXU\� ZLOO� EH� DERXW� ZDWHU·

�6HUDJHOGLQ�LQ�&RRSHU�������������

¶7KH� QH[W� ZDU� LQ� WKH� 0LGGOH� (DVW� ZLOO� EH� RYHU� ZDWHU�� QRW� SROLWLFV·� �%RXWURV� %RXWURV�*KDOL� LQ� %XWWV

����������

¶1RW�DOO�ZDWHU�UHVRXUFHV�GLVSXWHV�ZLOO�OHDG�WR�YLROHQW�FRQIOLFW�������>EXW@�LQ�FHUWDLQ�UHJLRQV�RI�WKH�ZRUOG��VXFK

DV� WKH�0LGGOH�(DVW� DQG�VRXWKHUQ�$VLD��ZDWHU� LV� DQ� LQFUHDVLQJO\� VFDUFH� UHVRXUFH� �� �� �� ,Q� WKHVH� UHJLRQV�� WKH

SUREDELOLW\�RI�YLROHQFH��GXH�DW�OHDVW�LQ�SDUW�WR�ZDWHU�GLVSXWHV��LV�LQFUHDVLQJ·��*OHLFN������������

)XUWKHUPRUH�� LW� KDV� EHHQ� DUJXHG� WKDW� WKH� VSLUDOOLQJ� JOREDO� FRQVXPSWLRQ� RI� ZDWHU� FRXSOHG� E\� WKH� SRSXODWLRQ

JURZWK�ZLOO�OHDG�WR�VHYHUH�ZDWHU�VKRUWDJHV��KDYLQJ�D�SURIRXQG�LPSDFW�RQ�IRRG�VHFXULW\��KHDOWK�DQG�KXPDQ�ZHOO�

EHLQJ��3RVWHO�������3RVWHO�������

+RZHYHU��ZKDW� DUH� WKH� DVVXPSWLRQV� EHKLQG� WKHVH� FULVHV� QDUUDWLYHV"�7KH� DVVXPSWLRQV� KDYH� WKHLU� URRWV� LQ

QHR�0DOWKXVLDQ�SHUVSHFWLYHV�FRQFHUQLQJ�HQYLURQPHQW�DQG�GHYHORSPHQW��ZKLFK�SRVLW� WKDW� LQFUHDVLQJ�SRSXODWLRQ

JURZWK�ZLOO�SXW�SUHVVXUH�RQ�WKH�H[LVWLQJ�VKULQNLQJ�UHVRXUFH�EDVH��,W�KDV�EHHQ�DUJXHG�WKDW�ZDWHU�VFDUFLW\�QHHGV�WR

EH�OLQNHG�ZLWK�WKH�H[SRQHQWLDO�LQFUHDVH�LQ�GHPDQG�IRU�ZDWHU��UDWKHU�WKDQ�RQ�SRSXODWLRQ�JURZWK��0RUHRYHU��ZDWHU

VFDUFLW\� LV�RIWHQ�FRPSRXQGHG�GXH� WR�SRRU� LQVWLWXWLRQDO� DUUDQJHPHQWV�JRYHUQLQJ�ZDWHU��$Q� LPSUHVVLYH�ERG\�RI

ZRUN�E\�FRPPRQ�SURSHUW\� WKHRULVWV�KDV� VXFFHVVIXO�GLVFUHGLWHG�QHR�0DOWKXVLDQ�QRWLRQV� FRQFHUQLQJ�SRSXODWLRQ

JURZWK��UHVRXUFH�DYDLODELOLW\�DQG�HQYLURQPHQWDO�GHJUDGDWLRQ��0DQ\�HPSLULFDO�VWXGLHV�KDYH�VKRZQ�KRZ�SHRSOH�FR�

RSHUDWH� LQ� WLPHV�RI� UHVRXUFH�SUHVVXUH�DQG�VFDUFLW\� �FI��%HUNHV�������%URPOH\�DQG�&HUQHD�������2VWURP�������

7KH\� KDYH� DOVR� GUDZQ� DWWHQWLRQ� WR� WKH� LPSRUWDQFH� RI� LQVWLWXWLRQV� LQ� PDQDJLQJ� UHVRXUFHV� �VHH� 6HFWLRQ� ���

&RPPRQ� SURSHUW\� VFKRODUV� KDYH� DOVR� VKRZQ� KRZ� +REEHVLDQ� QRWLRQV� RI� DQDUFK\� ZKHUH� VWDWHV�� UHJLRQV� DQG

SHRSOH� ILJKW� RYHU� VFDUFH� UHVRXUFHV� PD\� QRW� EH� DQ� DFFXUDWH� RU� SUHGLFWDEOH� VFHQDULR�� )RU� H[DPSOH�� HPHUJLQJ

UHVHDUFK�KDV�VKRZQ�WKDW� ORFDO�SHRSOH�DQG�JOREDO�DFWRUV�VWDNHKROGHUV�KDYH�GHHS�XQGHUVWDQGLQJ�RI�ZDWHU� LQ�WKHLU

LPPHGLDWH�HQYLURQPHQW�DQG�FR�RSHUDWH�ZLWK�HDFK�RWKHU�LQ�WLPHV�RI�DGYHUVLW\�WR�DYRLG�KLJK�WUDQVDFWLRQ�FRVWV�LQ

WKHLU�IDLOXUH�WR�FRPSO\��2VWURP�������2VWURP�DQG�.HRKDQH�������

7KLV�LV�QRW�WR�GHQ\�WKDW�ZDWHU�LV�HPEURLOHG�LQ�ORFDO��UHJLRQDO��QDWLRQDO�RU�LQWHUQDWLRQDO�GLVSXWHV��/RZHU�FDVWH

YLOODJHUV�LQ�,QGLDQ�YLOODJHV�VWLOO�DUH�YLFWLPV�RI�ORFDO�FRQIOLFWV�RYHU�ZDWHU��6HYHUDO�LQWHUQDWLRQDO�GLVSXWHV�DUH�DURXQG

ZDWHU��H�J��ULSDULDQ�GLVSXWHV�LQ�WKH�0LGGOH�(DVW�DQG�LQ�6RXWK�$VLD���7KHUH�H[LVW�VHYHUDO�FRQIOLFWV�FRQFHUQLQJ�KRZ

ZDWHU�VKRXOG�EH�PDQDJHG��H�J��EDWWOHV�DJDLQVW�ODUJH�GDPV��DQG�FRQIOLFWV�FRQFHUQLQJ�WKH�SULRULWLVDWLRQ�RI�ZDWHU�XVH

�H�J��LQWHU�VHFWRUDO�FRQIOLFWV�EHWZHHQ�GULQNLQJ��DJULFXOWXUH��XUEDQ�GHYHORSPHQW��



�

+RZHYHU�� LQ�PRVW� RI� WKHVH� FDVHV� LW� LV� XQFOHDU� ZKHWKHU� WKH� FRQIOLFW� LV� GXH� WR� ¶VFDUFLW\·� SHU� VH�� 5LFFDUGR

3HWUHOOD�DUJXHV�WKDW�LW�LV�PLVOHDGLQJ�WR�EODPH�FRQIOLFWV�RQ�ZDWHU�VFDUFLW\�DQG�RQ�ULVLQJ�ZDWHU�QHHGV��,QVWHDG�PDQ\

LQWHUQDWLRQDO��QDWLRQDO� DQG� UHJLRQDO� FRQIOLFWV� DURXQG�ZDWHU� DUH�FDXVHG�E\�RWKHU� IDFWRUV� VXFK� DV� HWKQLF� ULYDOULHV�

QDWLRQDOLVP�DQG�SRZHU�SROLWLFV�WKDW�H[WHQG�WR�WKH�FXOWXUDO��SROLWLFDO�DQG�HFRQRPLF�VSKHUHV��3HWUHOOD������������,Q

VXFK�FDVHV�ZDWHU�LV�XVHG�WR�IXHO�DOUHDG\�H[LVWLQJ�FRQIOLFWV��&RQIOLFWV�DOVR�DULVH�GXH�WR�WKH�ZD\V�LQ�ZKLFK�ZDWHU�XVH

LV�OLQNHG�ZLWK�WKH�SUHYDLOLQJ�VRFLDO�DQG�SRZHU�UHODWLRQV��EH�WKH\�LQ�WKH�KRXVHKROG��LQ�D�FRPPXQLW\�RU�LQ�D�UHJLRQ�

DQG� WR� WKH� VWDNHKROGHUV� VRFLDO� DQG� LQVWLWXWLRQDO� SRVLWLRQLQJ� ZKLFK� DUH� JHQHUDOO\� XQHTXDO� DQG� FRQWHVWHG�� )RU

H[DPSOH�� LQ� ,QGLD� ZDWHU� FULVHV� XVXDOO\� HPHUJH� EHFDXVH� DFFHVV� WR� DQG� FRQWURO� RYHU� ZDWHU� LV� YHU\� XQHTXDO� DQG

GLIIHUHQWLDWHG� LQ�PLFUR��PHVR�DQG�PDFUR�VHWWLQJV��0HKWD��������7KXV��ZDWHU�FULVHV�XVXDOO\�DULVH�GXH� WR� VNHZHG

DFFHVV� WR�DQG�FRQWURO�RYHU� D� ILQLWH� DQG� OLPLWHG� UHVRXUFH��$GGUHVVLQJ� WKHVH� LQHTXDOLWLHV� LQ�TXHVWLRQV�FRQFHUQLQJ

ORFDO��QDWLRQDO��UHJLRQDO�DQG�JOREDO�FRQWURO�RYHU�ZDWHU�LV�SUREDEO\�D�PRUH�KHOSIXO�ZD\�WR�PLWLJDWH�WKH�ZDWHU�¶FULVLV·�

UDWKHU�WKDQ�WKH�FUHDWLRQ�RI�EODQNHW�VWDWHPHQWV�PDNLQJ�ZDWHU�RXW�WR�EH�WKH�VRXUFH�IRU�DOO�FRQIOLFWV�

��� �:$7(5�$6�$�+80$1�5,*+7"

,Q� WKH� ����V�� LQWHUQDWLRQDO� GHEDWHV� VWUHVVHG� WKH� LPSRUWDQFH� RI� ZDWHU� LQ� EDVLF� QHHGV� UHTXLUHPHQWV� FRQFHUQLQJ

KHDOWK�DQG�VDQLWDWLRQ��5HVSRQVLELOLW\� IRU�SXEOLF�KHDOWK�ZDV�VHHQ�DV�D� IXQGDPHQWDO� WDVN�RI�QDWLRQDO�JRYHUQPHQW�

DQG�H[SHULHQFH��SDUWLFXODUO\�IURP�WKH�8.�LQ�WKH�QLQHWHHQWK�FHQWXU\��GHPRQVWUDWHG�WKDW� LPSURYHG�ZDWHU�VXSSO\

DQG�VDQLWDWLRQ�ZDV�D�NH\�GULYHU�LQ�WKLV�DUHD��7KH�GHEDWHV�KLJKOLJKWHG�WKH�UROH�RI�VWDWH��JRYHUQPHQW�DQG�GRQRUV�LQ

SURYLGLQJ�WKH�EDVLF�UHTXLUHPHQWV�RI�ZDWHU�

5HFHQWO\��D�JURZLQJ�FRQIOXHQFH�RI�SRVLWLRQV�DUJXHV�HORTXHQWO\�IRU�WKH�QHHG�WR�YLHZ�ZDWHU�DV�D�KXPDQ�ULJKW

�IRU�H[DPSOH�9LVLRQ������7KLV�DGYRFDF\�IRU�SRVLWLYH�ULJKWV�VXFK�DV�DFFHVV�WR�ZDWHU��IRRG�DQG�VKHOWHU�PDUNV�D�VWHS

FKDQJH�IURP�WKH�QHJDWLYH�RU�OLEHUDO�XQGHUVWDQGLQJ�RI�ULJKWV��HJ�WKH�ULJKW�RI�IUHH�VSHHFK�LV�FRQVWUXHG�DV�IUHHGRP

IURP�LQWHUIHUHQFH�LQ�H[SUHVVLQJ�RQH·V�RSLQLRQ�UDWKHU�WKDQ�WKH�ULJKW�WR�LQIRUPDWLRQ�DQG�HGXFDWLRQ�HWF�WR�GHYHORS�DQ

RSLQLRQ��WKDW�XQGHUSLQV�WKH�QRWLRQV�RI�OLEHUDO�GHPRFUDF\��6XSSRUWHUV�DUJXH�WKDW�ZDWHU�DQG�VDQLWDWLRQ�DUH�QRW�MXVW

EDVLF�QHHGV��EXW�DOVR�IXQGDPHQWDO�KXPDQ�ULJKWV�IROORZLQJ�WKH�FULWHULD�VHW�RXW�XQGHU�WKH�8QLYHUVDO�'HFODUDWLRQ�RI

+XPDQ�5LJKWV� �������DQG�PDGH�H[SOLFLW� LQ� WKH�&RQYHQWLRQ�RQ�WKH�5LJKWV�RI� WKH�&KLOG� �������� ,Q�SUDFWLFH� WKLV

ZRXOG� HQWDLO� WKH� FUHDWLRQ�RI� VSHFLILF� QDWLRQDO� DQG� LQWHUQDWLRQDO� OHJDO� REOLJDWLRQV� DQG� UHVSRQVLELOLWLHV� DQG�PDNH

ZDWHU�D�IRFXV�RI�ZRUOG�DWWHQWLRQ��,Q�FRQFUHWH�WHUPV��LW�ZRXOG�HQWDLO�D�VWLSXODWLRQ�RI�D�EDVLF�DOORFDWLRQ�RI�D�IL[HG

DPRXQW�RI�OLWUHV�SHU�SHUVRQ��%DVLF�ZDWHU�UHTXLUHPHQWV�KDYH�EHHQ�VXJJHVWHG�E\�YDULRXV�GRQRU�DJHQFLHV�DQG�WKH\

UDQJH�IURP����WR����OLWUHV�D�GD\��UHJDUGOHVV�RI�FXOWXUH��FOLPDWH�RU�WHFKQRORJ\��*OHLFN�DOVR�PDNHV�WKH�FDVH�IRU�VWDWHV

SURYLGLQJ�EDVLF�ZDWHU�QHHGV���������)RU�H[DPSOH��WKH�6RXWK�$IULFD�:KLWH�3DSHU�RQ�:DWHU�3ROLF\��FRQVLGHUHG�WR

UHSUHVHQW�WKH�VWDWH�RI�WKH�DUW�LQ�ZDWHU�UHVRXUFH�OLWHUDWXUH�IL[HV�WKH�DOORFDWLRQ�DW����OLWUHV�SHU�FDSLWD�SHU�GD\��9LVLRQ

���LGHQWLILHV�DQ�DEVROXWH�PLQLPXP�RI����OLWUHV�SHU�FDSLWD�SHU�GD\��EXW�UHFRJQLVHV�WKDW�FRQVLGHUDWLRQV�RI�OHYHOV�RI

VHUYLFH�� FXOWXUH� DQG� GLVWDQFH� EHWZHHQ� D� ZDWHU� VRXUFH� DQG� WKH� XVHU� VKRXOG� TXDOLI\� DQ\� HVWLPDWH� RI� PLQLPXP

UHTXLUHPHQW�� 7KH\� SRLQW� WR� WKH� DGGLWLRQDO� KHDOWK� EHQHILWV� IHOW� ZLWK� KRXVH� FRQQHFWLRQV�� ZKLFK� XVXDOO\� XVH� D
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PLQLPXP�RI���� OLWUHV�SHU�KHDG�SHU�GD\�� ,Q�DGGLWLRQ�9LVLRQ���� LGHQWLILHV�D�EDVLF� UHTXLUHPHQW�WKDW�HDFK�FRXQWU\

SURPRWH� D� OLPLWHG�QXPEHU�RI� NH\�K\JLHQH�SUDFWLFHV� ������� �����:RUOG�:DWHU� FDOOV� IRU�XQLYHUVDO� DFFHVV� WR� VDIH

ZDWHU� IRU� GULQNLQJ��9LVLRQ� ��� OLQNV� WKH� ULJKW� WR�ZDWHU�ZLWK� D� EURDGHU� YLVLRQ� RI� KXPDQ� GHYHORSPHQW�� SRYHUW\

UHGXFWLRQ�DQG�HPSRZHUPHQW�RI�WKH�SRRU��LQ�SDUWLFXODU�ZRPHQ���������²�������

:K\�WKLV�HPHUJLQJ�FDOO� WR�VHH�ZDWHU�DV�D�KXPDQ�ULJKW"�$�VLJQLILFDQW� LPSURYHPHQW� LQ�ZDWHU�DQG�VDQLWDWLRQ

FRXOG�UHGXFH�WKH�VSUHDG�RI�GLVHDVHV��LPSURYH�KHDOWK�DQG�ZHOO�EHLQJ��HQKDQFH�SRRU�KRXVHKROG·V�VHQVH�RI�GLJQLW\

DQG�LQGHSHQGHQFH�DQG�UHGXFH�WKH�GUXGJHU\�RI�ZRPHQ�DQG�FKLOGUHQ�ZKR�DUH�UHVSRQVLEOH�IRU�ZDWHU�FROOHFWLRQ�DQG

IUHH�XS�WLPH�VSHQW�IRU�ZDWHU�FROOHFWLRQ���²��KRXUV�D�GD\��IRU�RWKHU�DFWLYLWLHV��+RZHYHU��PRVW�RI�WKH�VWDWHPHQWV

DUJXLQJ�IRU� WKH�QHHG� WR�VHH�ZDWHU�DV�D�KXPDQ�ULJKW�KDYH�D� UDWKHU�VSHFXODWLYH� DQG�QRUPDWLYH�FKDUDFWHU��6HYHUDO

TXHVWLRQV�VWLOO�UHPDLQ�XQDQVZHUHG��)RU�H[DPSOH�

�� :KR�ZRXOG�DVVXPH�UHVSRQVLELOLW\�IRU�HQVXULQJ�WKDW�ZDWHU�LV�SURYLGHG�WR�DOO�DV�D�EDVLF�KXPDQ�ULJKW"�:RXOG�LW

EH� WKH� FRPPXQLW\�� VWDWH� JRYHUQPHQW� RU� WKH� LQWHUQDWLRQDO� ZRUOG� V\VWHP"� :KR�� IRU� H[DPSOH�� ZRXOG� EH

SHQDOLVHG�LI�KXPDQ�ULJKWV�WR�ZDWHU�ZHUH�YLRODWHG"

�� &DQ�D�XQLYHUVDO�EDVLF�ZDWHU�UHTXLUHPHQW�EH�FRQFHLYHG��LQGHSHQGHQW�RI�FXOWXUDO�QRUPV��WHFKQRORJ\�RU�FOLPDWH"

�� +RZ�ZRXOG�WKH�SUHVHQW�VWLSXODWLRQ�RI�ZDWHU�DV�D�KXPDQ�ULJKW�EH�GLIIHUHQW�IURP�WKH�VSLULW�RI�WKH���V�DQG���V

ZKHUH�HIIRUWV�ZHUH�PDGH�WR�SURYLGH�ZDWHU�WR�DOO"�,V�WKHUH�DQ\�JXDUDQWHH�WKDW�WKH�GHIXQFW�KDQG�SXPSV�DQG

EURNHQ�SLSHV�DUH�WKLQJV�RI�WKH�SDVW"

�� +RZ�ZRXOG�WKHVH�EDVLF�ULJKWV�EH�HQIRUFHG"�:RXOG�WKHUH�H[LVW�DQ�LQWHUQDWLRQDO�ERG\�WR�ZKLFK�SHRSOH�FRXOG

WXUQ�LI�WKHLU�KXPDQ�ULJKWV�WR�ZDWHU�DUH�EHLQJ�YLRODWHG��H�J��,QWHUQDWLRQDO�&RXUW�RI�-XVWLFH�IRU�:DWHU�"

�� :RXOG�TXHVWLRQV�RI� UHGLVWULEXWLRQ�DOVR�EH�DGGUHVVHG"�)RU�H[DPSOH��ZRXOG� OLPLWV�EH� VHW�RQ� WKH� DPRXQW�RI

ZDWHU�VRPHRQH�FRXOG�FRQVXPH"� �H�J��FRXOG� LW�EH�D� FULPLQDO�RIIHQFH� WR�KDYH�D�SULYDWH� VZLPPLQJ�SRRO� LQ� D

VHPL�DULG�UHJLRQ"�

6RPH� RI� WKHVH� 9LVLRQV� KDYH� DWWHPSWHG� WR� DQVZHU� WKHVH� TXHVWLRQV�� )RU� H[DPSOH�� WKH� ������ ,QLWLDWLYH

UHFRPPHQGHG�E\�WKH������:RUOG�6XPPLW�IRU�6RFLDO�'HYHORSPHQW�ZKLFK�LV�DLPHG�DW�DFKLHYLQJ�XQLYHUVDO�DFFHVV

WR�EDVLF� VRFLDO� VHUYLFHV� VSHDNV�RI� WD[LQJ� WKH� ULFK� DQG� DOORFDWLQJ����SHU� FHQW�RI�RIILFLDO� GHYHORSPHQW� DVVLVWDQFH

�2'$��DQG����SHU� FHQW�RI� WKH�EXGJHW� LQ�GHYHORSLQJ� FRXQWULHV� WR� WKHVH�EDVLF� VRFLDO� VHUYLFHV� �81,&()�������

9LVLRQ����WDONV�RI�FURVV�VXEVLGLHV��VZDSSLQJ�GHEW�UHOLHI�IRU�EDVLF�VHUYLFH�GHOLYHU\�DQG�WKH�UHDOORFDWLRQ�RI�UHVRXUFHV

DZD\� IURP� KLJK�FRVW� KLJK�WHFKQRORJ\� SURMHFWV��1RQHWKHOHVV�� VHYHUDO� RI� WKH� DIRUH�PHQWLRQHG� TXHVWLRQV� UHPDLQ

XQDQVZHUHG��LQ�SDUWLFXODU�ZLWK�UHVSHFW�WR�UHGLVWULEXWLRQ��)XUWKHUPRUH��WKH�GHFODUDWLRQ�RI�ZDWHU�DV�D�KXPDQ�ULJKW

PLJKW�OHDG�WR�WKH�VWUHQJWKHQLQJ�RI�WKH�UROH�RI�WKH�VWDWH�DV�RSSRVHG�WR��VD\��FLYLO�VRFLHW\�PHPEHUV�RU�WKH�SULYDWH

VHFWRUV��7KLV�PRYH�ZRXOG�JR�DJDLQVW�WKH�DUJXPHQWV�RI�ERWK�WKRVH�ZKR�VHHN�WR�HPSRZHU� ORFDO�FRPPXQLWLHV�DV

ZHOO�DV�WKRVH�ZKR�VHHN�WR�HQFRXUDJH�SULYDWH�VHFWRU�LQQRYDWLRQ�
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,Q�SUDFWLFH��WKH�GLVFRXUVH�FRQFHUQLQJ�ZDWHU�DV�D�KXPDQ�ULJKW�LV�VWLOO�YHU\�DEVWUDFW��1RW�RQO\�LV�WKHUH�D�ODFN�RI

HPSLULFDO�UHVHDUFK�EXW�LWV�SUDFWLFDOLWLHV�VWLOO�KDYH�WR�EH�ZRUNHG�RXW���,W�VWLOO�KDV�WR�JDLQ�ZLGHVSUHDG�VXSSRUW�IURP

WKH�SRZHUIXO�DFWRUV�VKDSLQJ�JOREDO�ZDWHU�GLVFRXUVHV�ZKR�ZRXOG�UDWKHU�VHH�ZDWHU�VHFXULW\�IRU�DOO�DV�D�JRDO�UDWKHU

WKDQ�DV�D�XQLYHUVDO�ULJKW���7KH�UHDVRQV�IRU�WKHLU�UHOXFWDQFH�WR�SLFN�XS�WKLV�GLVFRXUVH�DUH�QRW�KDUG�WR�JXHVV��5LJKWV

XVXDOO\� JR� KDQG� LQ�KDQG�ZLWK� UHVSRQVLELOLWLHV��$QG� LI� WKH� UHVSRQVLELOLW\� IRU�ZDWHU� SURYLVLRQLQJ� LV� VORZO\� EHLQJ

PRYHG�DZD\�WR�D�YDULHW\�RI�DFWRUV�ZLWK�VWURQJ�PDUNHW�OHDQLQJV��FOHDUO\�WKH�KXPDQ�ULJKWV�RI�WKH�SRRU�PLJKW�QRW�EH

D�WRSPRVW�SULRULW\�DV�RSSRVHG�WR�WKH�JRDOV�RI�HIILFLHQF\�DQG�SURILW�PD[LPLVDWLRQ��)XUWKHUPRUH��WKH�QRWLRQ�RI�WKH

XQLYHUVDO�ULJKW�WR�ZDWHU�FRXOG�EH�LQWHUSUHWHG�DV�FDOOLQJ�IRU�IUHH�DFFHVV�WR�ZDWHU�ZKLFK�ZRXOG�FRQWUDGLFW�WKH�ZLGH

VSUHDG�LGHD�RI�ZDWHU�DV�DQ�HFRQRPLF�JRRG��/HW�PH�QRZ�WXUQ�WR�LQYHVWLJDWH�WKLV�GLVFRXUVH�

��� �:$7(5�$6�$1�(&2120,&�*22'"

6LQFH�5LR�DQG�'XEOLQ��ZDWHU�LV�LQFUHDVLQJO\�EHLQJ�VHHQ�DV�DQ�HFRQRPLF�JRRG��,QGHHG�WKH�)RXUWK�'XEOLQ�3ULQFLSOH

ZKLFK�DGYRFDWHG�FRQVLGHUDWLRQ�RI�ZDWHU�DV�DQ�HFRQRPLF�JRRG�VXJJHVWHG�WKDW�WKH�EDVLF�KXPDQ�QHHG�IRU�VDIH�ZDWHU

WR�GULQN�FRXOG�QR�ORQJHU�EH�UHJDUGHG�DV�D�VXIILFLHQW�FULWHULRQ�IRU�SURYLGLQJ�DQ�HQJLQHHUHG�VXSSO\��%ODFN����������

:DWHU�VXSSOLHV�DUH�FRQVLGHUHG�VFDUFH��FDOOLQJ�IRU�WKH�MXGLFLRXV�XVH�RI�ZDWHU�DQG�VKLIWLQJ�WR�GHPDQG�PDQDJHPHQW�

,Q�WHUPV�RI�GRPHVWLF�ZDWHU�VXSSO\�DQG�VDQLWDWLRQ�WKH�GHPDQG�OHG�GLVFRXUVH�UHTXLUHV�D�UDQJH�RI�ZDWHU�VXSSO\�DQG

VDQLWDWLRQ� RSWLRQV� WR� EH� RIIHUHG�� IURP� ZKLFK� SRWHQWLDO� FRQVXPHUV� FDQ� WKHQ�� DSSDUHQWO\�� PDNH� D� IUHH� FKRLFH�

/DWULQHV��IRU�H[DPSOH��PXVW�QRZ�EH�VHHQ�DV�D�FRQVXPHU�JRRG��&DLUQFURVV�������

6HHLQJ�ZDWHU�DV�DQ�HFRQRPLF�JRRG�DQG�WKH�VKLIW�WR�GHPDQG�PDQDJHPHQW�KDYH�JHQHUDOO\�EHHQ�LQWHUSUHWHG�WR

PHDQ�WKDW�ZDWHU�PXVW�KDYH�D�SULFH��)UHH�ZDWHU�LV�FRQVLGHUHG�¶ZDVWHG�ZDWHU�·��7KH� ODFN�RI�SULFLQJ�RU� LQDGHTXDWH

SULFLQJ�LV�ODUJHO\�VHHQ�DV�NH\�IDFWRUV�LQ�ZDWHU�XVH�HIILFLHQF\��7KH�PDUNHW�LV�WKXV�HYRNHG�DV�D�ZD\�WR�VROYH�ZDWHU

VFDUFLW\�SUREOHPV��7KH�XQGHUO\LQJ�DVVXPSWLRQV� LQ�PRVW�GRQRU�GLVFRXUVHV�DUH�WKDW� WKHUH� LV�D�FRQJUXLW\�EHWZHHQ

YLHZLQJ�ZDWHU�DV�D�ULJKW�DQG�DV�DQ�HFRQRPLF�JRRG��)RU�H[DPSOH��81,&()��H�J��1LJDP�DQG�5DVKHHG�������²��

DQG�WKH�:RUOG�:DWHU�&RXQFLO�PHQWLRQ�HFRQRPLF�HIILFLHQF\�DUJXPHQWV�DQG�ULJKWV�EDVHG�DUJXPHQWV�LQ�WKH�VDPH

EUHDWK��,W�LV�DUJXHG�WKDW�HYHQ�LI�VRPHWKLQJ�LV�D�ULJKW��WKHUH�LV�QR�GHQ\LQJ�WKH�QHHG�WR�SD\�IRU�LW��

3XEOLF�SROLF\�DW�WKH�LQWHUQDWLRQDO�OHYHO�KDV�IRFXVVHG�RQ�WKH�QHJOHFW�RI�GHPDQG�PDQDJHPHQW�LQ�ZDWHU�VXSSO\

DQG�VDQLWDWLRQ��LQ�SDUWLFXODU�LQ�GHYHORSLQJ�FRXQWULHV��%\�FRQWUDVW��LQ�FRXQWULHV�VXFK�DV�,QGLD��ZDWHU�VXSSO\�LV�IUHH

RI�FRVW�DV�D�VRFLDO�ZHOIDUH�PHDVXUH��5HGG\�����������+RZHYHU��GXH�WR�OLEHUDOLVDWLRQ�HWF��WKHUH�KDV�EHHQ�D�SXVK�IRU

FRVW�UHFRYHU\�LQ�WKH�ZDWHU�VHFWRU��0XFK�KDV�EHHQ�PDGH�LQ�WKH�OLWHUDWXUH�RI�KRXVHKROGV�ZLOOLQJQHVV�WR�SD\��:73�

                                                          
� ,�LPDJLQH�WKDW�6RXWK�$IULFD��ZLWK�LWV�QHZ�ZDWHU�SROLF\�HQFRPSDVVLQJ�ERWK�ULJKW�EDVHG�DQG�PDUNHW�DSSURDFKHV��ZRXOG

EH�D�JRRG�SODFH�WR�WHVW�RXW�WKH�ULJKWV�EDVHG�DVSHFWV�RI�ZDWHU�
� (QYLURQPHQWDO�DQG� ODERXU�JURXSV�DW� WKH�:RUOG�:DWHU�)RUXP� LQ�7KH�+DJXH�FULWLFLVHG� WKH� IRUPDO�GHFODUDWLRQ�RI� WKH

PLQLVWHULDO�FRQIHUHQFH�IRU�VWRSSLQJ�VKRUW�RI�GHFODULQJ�VDIH�ZDWHU�D�XQLYHUVDO� ULJKW�� UHSRUWHG� LQ� D�SUHVV� UHOHDVH�RI� WKH
(QYLURQPHQW�1HZV�6HUYLFH�����������

� 0RKDPHG�(O�$VKU\� ²� &KDLUPDQ� RI� WKH�*OREDO� (QYLURQPHQW� )DFLOLW\�� &LWHG� LQ� D� SUHVV� UHOHDVH� RI� WKH� (QYLURQPHQW
1HZV�6HUYLFH�



��

IRU�ZDWHU��FI��$OWDI�HW�DO���������:KLWWLQJWRQ�HW�DO����������,W�LV�HVWLPDWHG�WKDW�WKH�:73�LV�DERXW�RQH�WR�WHQ�SHU�FHQW

RI� WKH� WRWDO� KRXVHKROG� H[SHQGLWXUH�� XVXDOO\� DERXW� ILYH� SHU� FHQW� RI� WKH� WRWDO� FRQVXPSWLRQ�� 5HFHQW� VWXGLHV� DUH

FKDOOHQJLQJ� WKHVH� DVVXPSWLRQV�� 7KH\� VSHDN� RI� OLQNLQJ� ZLOOLQJQHVV� WR� SD\� WR� DELOLW\� WR� SD\� �5HGG\� DQG

9DQGHPRRUWHOH�������*KRVK�DQG�1LJDP��������)RU�H[DPSOH��LQ�ZDWHU�OLPLWHG�DULG�5DMDVWKDQ��5HGG\��������KDV

VKRZQ� WKDW�:73� LV�PXFK� OHVV� WKDQ� �� SHU� FHQW�� 8VXDOO\��:73� SURSRQHQWV� WHQG� WR� WUHDW� KRXVHKROGV� DV� EODFN

ER[HV��LJQRULQJ�WKH�SRZHU�G\QDPLFV�ZLWKLQ�WKHP��WKH�QDWXUDOLVDWLRQ�RI�ZRPHQ·V�ZDWHU�UHODWHG�WDVNV�DQG�WKH�ORZ

RSSRUWXQLW\�FRVWV�DWWDFKHG�WR�ZRPHQ·V�WLPH��

7KLV�LV�QRW�WR�VD\�WKDW�SRRU�KRXVHKROGV�GR�QRW�SD\�IRU�ZDWHU��,W�LV�HVWLPDWHG�WKDW�LQ�VRPH�SDUWV�RI�WKH�ZRUOG

SRRU�KRXVHKROGV�FDQ�SD\�XS�WR�D�VWDJJHULQJ����SHU�FHQW�RI�WKHLU�KRXVHKROG�LQFRPH�RQ�ZDWHU��%DUORZ��������,Q

,QGLD�LQ�UXUDO�DUHDV�LW�LV�ZHOO�NQRZQ�WKDW�SULYDWH�ZDWHU�PDUNHWV�FRQWLQXH�WR�FR�H[LVW�ZLWK�SXEOLF�SURYLVLRQLQJ��H�J�

QHLJKERXUV� DFW� DV� ZDWHU� YHQGRUV�� HQWHUSULVLQJ� YLOODJHUV� VHOO� ZDWHU� ZLWK� GRQNH\� FDUWV� DORQJ� VLGH� VWDWH� VXSSOLHG

VRXUFHV�RI�ZDWHU���6RPHWLPHV��WKH�SRRU�DUH�PRUH�ZLOOLQJ�WR�EX\�ZDWHU�IURP�D�QHLJKERXU�RU�ZDWHU�YHQGRU�WKDQ�SD\

IL[HG� UDWHV� WRZDUGV� FRPPXQDO�ZDWHU� VXSSO\�� ,Q�RWKHU� FRQWH[WV�� WKH�SRRU�PD\� QRW�ZDQW� WR� SD\� IRU� FRPPXQDO

ZDWHU� VXSSOLHV�ZKHQ� WKH\� FDQ� JHW� LW� IRU� IUHH� IURP� D� ORFDO�ZDWHU� KROH�� )RU� WKHP�� IUHH�ZDWHU� LV� GHVLUDEOH�ZDWHU

�0HKWD�������

7KLV�GLVFXVVLRQ�SRLQWV�WR�WKH�IDFW�WKDW�WKHUH�LV�D�WUHPHQGRXV�SOXUDOLW\�LQ�WKH�ZD\V�LQ�ZKLFK�UXUDO�DQG�XUEDQ

PHQ�DQG�ZRPHQ�PDNH�FKRLFHV�DERXW�WKHLU�ZDWHU�VXSSOLHV��,Q�HYHU\GD\�FRQWH[WV�ZDWHU�FDQ�VLPXOWDQHRXVO\�EH�D

IUHH�JRRG��DQ�HFRQRPLF�JRRG�DQG�D�VRFLDO�JRRG��3XEOLF�DQG�SULYDWH�V\VWHPV�RIWHQ�FR�H[LVW�VLGH�E\�VLGH�ZLWK�UXUDO

DQG�XUEDQ�SHRSOH�RIWHQ�PDNLQJ�RSSRUWXQLVWLF�FKRLFHV�EHWZHHQ�GLIIHUHQW�W\SHV�RI�ZDWHU�SURYLVLRQLQJ��GHSHQGLQJ

RQ�D�YDULHW\�RI�UHDVRQV�WKDW�PLJKW�QRW�VHHP�HQWLUHO\�UDWLRQDO�WR�RXWVLGHUV��$�EODQNHW�DQG�QRQ�GLVFULPLQDWRU\�ZDWHU

SULFLQJ�SROLF\�PD\�QRW�FDSWXUH�DOO�WKHVH�LQVWLWXWLRQDO�G\QDPLFV�DQG�PD\�DOVR�XQGXO\�DIIHFW�WKH�SRRU��LQ�SDUWLFXODU

ZRPHQ��)XUWKHUPRUH��H[WHUQDOLWLHV�VXFK�DV�KHDOWK�LVVXHV�DUH�QRW�UHDOO\�DGGUHVVHG��,I�SHRSOH�ZHUH�XQDEOH�WR�SD\�IRU

ZDWHU�� WKHLU� ODFN� RI� DFFHVV� WR� FOHDQ� ZDWHU� DQG� VDQLWDWLRQ� FRXOG� OHDG� WR� WKH� VSUHDG� RI� GLVHDVHV�� KDYLQJ� KHDOWK

LPSOLFDWLRQV��HVSHFLDOO\�IRU�FKLOGUHQ��ZRPHQ�DQG�WKH�HOGHUO\��$OVR�WKH�ORZ�RSSRUWXQLW\�FRVWV�DWWDFKHG�WR�ZRPHQ·V

WLPH�LQ�PDQ\�SDUWV�RI�WKH�ZRUOG��FRPELQHG�ZLWK�WKHLU�ORZ�GHFLVLRQ�PDNLQJ�SRZHU�LQ�WKH�KRXVHKROG��PD\�QRW�OHDG

WR�D�SUHVVLQJ�GHVLUH�RI�KRXVHKROG�KHDGV�WR�VXSSRUW�EHWWHU�ZDWHU�VXSSO\�V\VWHPV�IRU�ZKLFK�WKH\�ZRXOG�EH�ZLOOLQJ

WR� SD\�� 7KXV�� SUHYDLOLQJ� FXOWXUDO� SUDFWLFHV� DQG� VRFLDO� DQG� JHQGHU� UHODWLRQV� ZLOO� DOVR� LQIOXHQFH� ZDWHU�SULFLQJ

V\VWHPV�� 7KLV� LQGLFDWHV� WKDW� PDUNHW� IRUFHV� GR� QRW� RSHUDWH� LQ� D� YDFXXP� EXW� DUH� LQVWHDG� OLQNHG� WR� WKH� VRFLDO

SUDFWLFHV��FXOWXUDO�QRUPV�DQG�ORFDO�LQVWLWXWLRQDO�VHWWLQJV�

7KHUH�LV�DQRWKHU�SUDFWLFDO�LVVXH��'HVSLWH�WKH�YDULRXV�JOREDO�GLVFRXUVHV�FRQFHUQLQJ�GHPDQG�PDQDJHPHQW��IRU

DOO�SUDFWLFDO�SXUSRVHV�LQ�PRVW�GHYHORSLQJ�FRXQWU\�VHWWLQJV��ZDWHU�UHVRXUFHV�PDQDJHPHQW�LV�VWLOO�VXSSO\�GULYHQ��)RU

H[DPSOH��LQ�=LPEDEZH�GHVSLWH�WKH�LQWHUYHQWLRQV�RI�'),'��125$'�HWF��DQG�WKH�HQFRXUDJHPHQW�RI�WKH�:RUOG

                                                                                                                                                                                                
� 6HFUHWDU\�RI�6WDWH��&ODUH�6KRUW��DW�D�PHHWLQJ�RUJDQLVHG�E\�WKH�2YHUVHDV�'HYHORSPHQW�,QVWLWXWH�DQG�62$6�LQ�/RQGRQ�

0DUFK�����������6LPLODU�DUJXPHQWV�DUH�PDGH�LQ�WKH�FDVH�RI�IRRG�
� 7KHUH�DUH�VHYHUDO�VLPLODU�DQG�SHUKDSV�PRUH�VRSKLVWLFDWHG�GHEDWHV�FRQFHUQLQJ�XVHU�IHHV�LQ�SULPDU\�KHDOWK�DQG�SULPDU\

HGXFDWLRQ�DQG�PDQ\�OHVVRQV�FDQ�EH�OHDUQW�IURP�WKHVH�WZR�VHFWRUV�



��

%DQN� OHG� (FRQRPLF� 6WUXFWXUDO� $GMXVWPHQW� 3URJUDPPH� ¶HQWUHQFKHG� LQWHUHVWV� LQ� &HQWUDO� *RYHUQPHQW� DUH

VXSSRUWHG�E\�D�>VXSSO\�GULYHQ@�GLVFRXUVH�ZKLFK�LV�WKHQ�UHSHDWHG�DW�'LVWULFW�OHYHO·��%ULIID�����������,QWHUYLHZV�ZLWK

JRYHUQPHQW�VWDII�DW� WKHVH�GLIIHUHQW� OHYHOV� LQGLFDWHG� WKDW� WKH�JRYHUQPHQW� LV�VWLOO� ODUJHO\� VHHQ�DV� D�SURYLGHU��7KH

VXSSO\�GULYHQ�GLVFRXUVH�RI�WKH�'HFDGH��WKXV��VWLOO�UHPDLQV�D�ILUP�UHDOLW\�����������

7KH�=LPEDEZH�VWXG\�VKRZV�WKDW�WKH�UDWLRQDO�PDQDJHPHQW�DSSURDFK�LV�SURYLQJ�GLIILFXOW�WR�SXW�LQWR�SUDFWLFH�

)RU� RQH�� LW� LV� D� V\VWHPLF� RQH� WKDW� UHTXLUHV� FRRUGLQDWHG� ORQJ�WHUP� DFWLRQ� DFURVV� D� UDQJH� RI� GLVFLSOLQHV� DQG

GHSDUWPHQWV� IURP� ORFDO� WR� FHQWUDO� JRYHUQPHQW�� 0RUHRYHU�� LW� LPSOLHV� WKH� GHOHJDWLRQ� RI� DXWKRULW\� DZD\� IURP

HOHFWHG� UHSUHVHQWDWLYHV� WR� WHFKQLFDO� H[SHUWV� ZKR� DGYRFDWH� FRRUGLQDWHG� PDQDJHPHQW� DQG� SODQQLQJ� DW� D

GHFHQWUDOLVHG�OHYHO��L�H��D�FDWFKPHQW�RU�VXE�FDWFKPHQW�OHYHO��UDWKHU�WKDQ�DW�D�QDWLRQDO�OHYHO������������7KXV��WKHUH

LV�D�FOHDU�ODJ�LQ�SROLF\�DQG�SUDFWLFH��'HPDQG�GULYHQ�GLVFRXUVHV��ZKLFK�DUH�SRSXODU�DW�WKH�LQWHUQDWLRQDO�OHYHO��DUH

\HW�WR�EH�WUDQVODWHG�LQWR�SUDFWLFH�LQ�PDQ\�GHYHORSLQJ�FRXQWU\�FRQWH[WV�

7R�YLHZ�ZDWHU�PHUHO\�DV�DQ�HFRQRPLF�JRRG�LV�D�UHGXFWLRQLVW�ZD\�WR�YLHZ�D�PXOWLIDFHWHG�UHVRXUFH��:DWHU�KDV

FXOWXUDO��VSLULWXDO�DQG�V\PEROLF�GLPHQVLRQV�IRU�PDQ\�SHRSOH��+RZHYHU�� WKH�HFRQRPLF� OHQV�FRXOG�XQGHUPLQH� LWV

HPEHGGHGQHVV�LQ�WKH�HYHU\GD\�VRFLDO��FXOWXUDO�DQG�V\PEROLF�FRQWH[WV�ZLWKLQ�ZKLFK�SHRSOH�DOO�RYHU�WKH�ZRUOG�OLYH

WKHLU� OLYHV�� ,Q� VRPH� FRQWH[WV�� ZDWHU�ZLOO� SULPDULO\� EH� D� FXOWXUDO� RU� V\PEROLF� JRRG�� VHHQ� DV� IUHH� DQG� EHUHIW� RI

HFRQRPLF�YDOXDWLRQ��,Q�RWKHU�FRQWH[WV�� LW�QHHGV�WR�EH�YLHZHG�LQ�HFRQRPLF�WHUPV��+RZHYHU��WKH�FR�H[LVWHQFH�RI

WKHVH� PXOWLIDFHWHG� DVSHFWV� RI� ZDWHU� LV� QRW� EHLQJ� DOORZHG� E\� JOREDO� GLVFRXUVHV�� ZKLFK� DUH� SULYLOHJLQJ� WKH

HFRQRPLFV�SDUDGLJP�RYHU�RWKHUV��,Q�WKH�ZDNH�RI� LQFUHDVLQJ�SULYDWLVDWLRQ� WKH�QRQ�PDWHULDO�DVSHFWV�RI�ZDWHU�DUH

ODUJHO\� EHLQJ� GLVPLVVHG� DV� HVRWHULF� DQG� PHDQLQJOHVV�� ,Q� GRLQJ� VR� ZDWHU� LV� EHLQJ� UREEHG� RI� LWV� PXOWLIDFHWHG

PHDQLQJV��)XUWKHUPRUH��ORFDOLVHG�YLVLRQV�FRQFHUQLQJ�ZDWHU�DQG�ZDWHU�UHVRXUFHV�PDQDJHPHQW�DUH�EHLQJ�LJQRUHG�

*RRG�H[DPSOHV�DUH�UHFHQW�GHFODUDWLRQV�IURP�GDP�DIIHFWHG�ULYHU�FRPPXQLWLHV�ZKR�KDYH�FRPH�XS�ZLWK�VWDWHPHQWV

FRQFHUQLQJ�DOWHUQDWLYH�ZD\V�WR�YLHZ�ULYHU�EDVLQV�DQG�WKHLU�UHVRXUFHV�

)LQDOO\�� FRXOG� WKH�PHUH� GHFODUDWLRQ� RI�ZDWHU� DV� DQ� HFRQRPLF� JRRG� OHDG� WR� LWV�PRUH� SUXGHQW� XVH"�&OHDUO\

VRPH� NLQG� RI� GHPDQG�PDQDJHPHQW� LV� UHTXLUHG� WR� FXUE� WKH� SHUYHUVH� RYHUFRQVXPSWLRQ� RI� ZDWHU� E\� SRZHUIXO

DFWRUV� �H�J�� VZLPPLQJ� SRRO� RZQHUV� LQ� GHVHUW� $UL]RQD� RU� LUULJDWRU� ZDWHU� ORUGV� LQ� ZHVWHUQ� ,QGLD� ZKR� DUH

UHVSRQVLEOH�IRU�D�GHFOLQLQJ�ZDWHU�WDEOH���7KXV��GHPDQG�EDVHG�DSSURDFKHV��ZKLFK�GR�QRW�XQGXO\�WD[�WKH�SRRU�DQG

SUHYHQW� WKH�ULFK�IURP�EHLQJ�H[RQHUDWHG�IURP�ZDWHU� WKHIWV�DUH�YHU\�QHFHVVDU\��+RZHYHU�� LW�ZRXOG�EH�IODZHG� WR

WKLQN�WKDW�WKH�DFFHSWDQFH�RI�ZDWHU�DV�DQ�HFRQRPLF�JRRG�LV�WKH�RQO\�ZD\�WR�VROYH�WKH�SUREOHPV�RI�ZDWHU�VKRUWDJHV

RU�OHDG�WR�D�PRUH�HIILFLHQW�XVH�RI�WKH�UHVRXUFH��$V�,�KDYH�GHPRQVWUDWHG�DERYH��PDUNHW�IRUFHV�GR�QRW�RSHUDWH�LQ�D

YDFXXP�� ,QVWHDG�� WKH\� EXLOG� RQ� H[LVWLQJ� VRFLDO� DQG� SRZHU� UHODWLRQV�� 7KXV�� WKHUH� LV� WKH� GDQJHU� WKDW� SULFLQJ

PHFKDQLVP�PLJKW� WD[� WKH�SRRU� LQVWHDG�RI� WKH� ULFK��8QOHVV� UHGLVWULEXWLYH�PHFKDQLVPV� DUH� DOVR� LQWURGXFHG�ZLWK

GHPDQG�OHG�PHDVXUHV��QRWKLQJ�ZLOO� FKDQJH�TXHVWLRQV� FRQFHUQLQJ� WKH� VNHZHG� DFFHVV� WR� DQG� FRQWURO�RYHU�ZDWHU

UHVRXUFHV��RQH�RI�WKH�NH\�SUREOHPV�FRQWULEXWLQJ�WR�ZDWHU�VKRUWDJHV��,�UHWXUQ�WR�WKLV�SRLQW�LQ�WKH�QH[W�VHFWLRQ�RQ

SULYDWLVDWLRQ�



��
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7KH�:RUOG�:DWHU�9LVLRQ�VHHNV�WR�PDNH�ZDWHU�HYHU\ERG\·V�EXVLQHVV��:KLOH�LVVXHV�FRQFHUQHG�ZLWK�ZDWHU�VHFXULW\

VKRXOG� EH� HYHU\ERG\·V� EXVLQHVV�� VKRXOG� WKH� EXVLQHVV� LQWHUHVWV� RI� ODUJH� PRQRSROLVWLF� ZDWHU� FRPSDQLHV� EH

SURPRWHG�E\�JOREDO�YLVLRQV�FRQFHUQLQJ�ZDWHU"�)RU�H[DPSOH�� WKH�:RUOG�:DWHU�&RXQFLO� �VHFUHWDULDW� LQ�0DUVHLOOH�

DQG� WKH�:RUOG�&RPPLVVLRQ�RQ�:DWHU� �VHFUHWDULDW� DW�81(6&2� LQ�3DULV�� KDYH� FORVH� SDUWQHUVKLSV�ZLWK�)UHQFK

EDVHG�XWLOLWLHV�DQG�ZDWHU�FRPSDQLHV�VXFK�DV�9LYHQGL���7KHVH�FORVH�SDUWQHUVKLSV�FRXOG�EH�LQWHUSUHWHG�DV�WKH�DFWLYH

SURPRWLRQ�RI�WKH�LQWHUHVWV�RI�SRZHUIXO�FRUSRUDWLRQV�LQ�FXUUHQW�ZDWHU�GHEDWHV�

7KH�:RUOG�%DQN�LV�DOVR�DFWLYHO\�SURPRWLQJ�SULYDWH�VHFWRU�LQYROYHPHQW�LQ�ZDWHU�DQG�VDQLWDWLRQ��HVSHFLDOO\�LQ

WKH�GHYHORSLQJ�ZRUOG�DQG�KDV�GHYHORSHG�WKH�C%XVLQHVV�3DUWQHUV�IRU�'HYHORSPHQW�:DWHU�&OXVWHU·�ZKLFK�LV�MRLQWO\

KRVWHG�E\�:DWHU$LG�DQG�9LYHQGL��7KH�PDLQ�DUJXPHQW�LV�WKDW�WKH�VWDWH�KDV�KLWKHUWR�EHHQ�XQDEOH�WR�SURYLGH�EDVLF

LQIUDVWUXFWXUH�LQ�ZDWHU�DQG�VDQLWDWLRQ�DQG�PDUNHW�VROXWLRQV�PLJKW�EH�D�EHWWHU�RSWLRQ��,Q�WKHVH�GHEDWHV��WKH�SULYDWH

VHFWRU� HPHUJHV� DV� HIILFLHQW�� IOH[LEOH� DQG� QHFHVVDU\� ZKHUHDV� WKH� SXEOLF� VHFWRU� LV� PDGH� RXW� WR� EH� EXUHDXFUDWLF�

LQHIILFLHQW�DQG�FRUUXSW��7KXV��DFFRUGLQJ�WR�,VPDLO�6HUDJHOGLQ��&KDLU�RI�WKH�:RUOG�&RPPLVVLRQ�RQ�:DWHU�IRU�WKH

��VW�&HQWXU\��WKH�WXUQLQJ�RYHU�RI�ZDWHU�WR�D�SULYDWH�FRUSRUDWLRQ�LV�RQH�RI�WKH�EHVW�ZD\V�WR�SURYLGH�JRRG�VHUYLFHV

WR�WKH�SRRU�DW�D�VXLWDEOH�SULFH��3HWUHOOD�����������

7KH�SRODULVHG�VWDWH�Y�V�PDUNHW�GHEDWHV�DV�SURPRWHG�E\�WKH�*OREDO�:DWHU�3DUWQHUVKLS�DQG�RWKHU�DFWRUV�VHHP

WR�EH�PLVVLQJ�D�FUXFLDO�SRLQW��,I�ZH�DFFHSW�WKDW�WKH�EDVLF�DLP�LV�WR�HQKDQFH�WKH�ZDWHU�VHFXULW\�RI�WKH�SRRU��WKHQ

HQKDQFLQJ� SHRSOH·V� DFFHVV� WR� ZDWHU� DQG� TXHVWLRQV� FRQFHUQLQJ� MXVWLFH� HPHUJH� DV� KLJK� LQ� SULRULW\�� 7KH� GULYLQJ

TXHVWLRQ�WKXV�QHHGV�WR�EH��ZRXOG�SULYDWLVDWLRQ�SURPRWH�MXVWLFH�DQG�HQKDQFH�SHRSOH·V�DFFHVV�WR�ZDWHU"�(PHUJLQJ

GDWD�VKRZ�WKDW�ZH�KDYH�QR�UHDO�UHDVRQ�WR�EH�VDQJXLQH��(YHQ�WRGD\��WKH�SRRU�SD\�PXFK�PRUH�WKDQ�WKH�ULFK�IRU

ZDWHU��,Q�6RXWK�$IULFD��IRU�H[DPSOH��WKH�:DWHU�$IIDLUV�0LQLVWHU�VWDWHG�WKDW�LQ�VRPH�DUHDV�WKH�SHRSOH�OLYLQJ�LQ�UXUDO

DUHDV�SD\�DERXW����WLPHV�PRUH�IRU�ZDWHU�WKDQ�WKH�ULFK��\HW�RIWHQ�FRQVXPLQJ�MXVW�D�WHQWK�RI�WKHLU�PRUH�ZHDOWK\

FRPSDWULRWV� �.DVULOV� ������� :RXOG� SULYDWH� VHFWRU� LQYROYHPHQW� UHYHUVH� WKLV� SURFHVV"� ([SHULHQFHV� ZLWK� WKH

SULYDWLVDWLRQ� RI� ZDWHU� GR� QRW� DOZD\V� DSSHDU� WR� EH� YHU\� SRRU�IULHQGO\�� )LUPV� KDYH� WHQGHG� WR� IRFXV� RQ� ULFKHU

FXVWRPHUV��SULFHV�KDYH�RIWHQ�EHHQ�UDLVHG�EH\RQG� DJUHHG� OHYHOV� DQG�SHRSOH�ZKR� FDQQRW�SD\�KDYH�EHHQ� FXW�RII

�%DUORZ� ������ 3HWUHOOD� ������� ,Q� %ULWDLQ�� IRU� H[DPSOH�� WKH� SHRSOH� GLVFRQQHFWHG� IURP� ZDWHU� IRU� QRQ�SD\PHQW

HVFDODWHG�DIWHU�GHUHJXODWLRQ�LQ�WKH�����V��%DUORZ��������)XUWKHUPRUH��UHVHDUFK�RQ�)UHQFK�ZDWHU�FRPSDQLHV�KDV

UHYHDOHG�D�PDUNHG�ODFN�RI�WUDQVSDUHQF\�DQG�VHYHUDO�VFDQGDOV�FRQFHUQLQJ�FRUUXSWLRQ��3HWUHOOD�����������

0RUHRYHU�� WKH� SULYDWLVDWLRQ� RI� WKH� ZDWHU� VHFWRU� DSSHDUV� WR� KDYH� ZRUNHG� EHVW� LQ� WKRVH� DUHDV�� ZKLFK� KDG

EHQHILWHG�IURP�HDUOLHU�VWDWH�VXEVLGLHV��,Q�FRXQWULHV�ZKHUH�VWURQJ� VWDWH� LQYHVWPHQWV� DUH� DEVHQW�� LW� UHPDLQV� WR�EH

VHHQ�KRZ�SULYDWH�FRUSRUDWLRQV�ZLOO�HQVXUH�ZDWHU�SURYLVLRQ�WR�WKH�SRRU��SDUWLFXODUO\�GXULQJ�SHULRGV�RI�HFRQRPLF

LQVHFXULW\�DQG�UHFHVVLRQ��3ULYDWLVDWLRQ�PRGHOV�KDYH�DOVR� WHQGHG� WR�KDYH�D�VWURQJ�XUEDQ�ELDV�DQG�KDYH�IRFXVVHG

ODUJHO\�RQ�GULQNLQJ�ZDWHU�SURYLVLRQ��,W�UHPDLQV�XQFOHDU�KRZ�WKH\�FDQ�EH�DSSOLHG�LQ�UXUDO�DUHDV�ZKHUH�SHRSOH�PDNH

                                                          
� $OVR�NQRZQ�DV�&RPSDJQLH�*pQpUDOH�GHV�(DX[�HPSOR\LQJ���������SHRSOH�LQ�����FRXQWULHV�ZRUOG�ZLGH�ZLWK�QHW�VDOHV�RI

�����ELOOLRQ�(XURV��KWWS���ZZZ�YLYHQGL�FRP�����������
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DQG�VXVWDLQ�OLYHOLKRRGV�LQ�D�GLYHUVH�DQG�KROLVWLF�PDQQHU��ZKHUH�UHOLDQFH�RQ�WKH�VWDWH��GRQRU�DJHQFLHV�DQG�1*2V�LV

DOVR�JUHDWHU�

3URSRQHQWV�RI�QHR�OLEHUDO�SROLFLHV�LQ�WKH�ZDWHU�VHFWRU�RIWHQ�EDVH�WKHLU�FODLPV�RQ�H[DJJHUDWHG�RU�LQFRPSOHWH

FODLPV��GUDZLQJ�RQ�SROLWLFDO�RU�WKHRUHWLFDO�EHOLHIV�LQVWHDG�RI�HPSLULFDO�VXSSRUW��FI��%DXHU��������7KH�&KLOHDQ�ZDWHU

PDUNHWV�KDYH�EHHQ�SUDLVHG�E\�WKH�:RUOG�%DQN�DV�D�VXFFHVV�VWRU\�IRU�IUHH�PDUNHWV�LQ�ZDWHU�XVH�DQG�PDQDJHPHQW

�+HDUQH� DQG�(DVWHU� �������+RZHYHU�� UHVHDUFKHUV� IHHO� WKHUH� LV� QR� UHDVRQ� WR� EH� RYHUO\� FRQILGHQW��%DXHU� ������

DUJXHV�WKDW�HVWDEOLVKLQJ�PDUNHWV�LQ�ZDWHU�LV�KDUGHU�WKDQ�LW�VHHPV��JLYHQ�WKDW�PDUNHWV�DUH�QRW�VLPSOH��DXWRPDWLF�RU

VHOI�PDLQWDLQLQJ�PHFKDQLVPV��7KH\�DUH�LQVWHDG�GHSHQGHQW�RQ�ZLGHU�OHJDO�DQG�LQVWLWXWLRQDO�IUDPHZRUNV��SROLWLFDO�

HFRQRPLF� DQG� JHRJUDSKLFDO� FRQGLWLRQV�� ,Q� &KLOH� WKH� ZDWHU� FRGH� VHSDUDWHG� ZDWHU� ULJKWV� IURP� ODQG� RZQHUVKLS

ZKLFK� UHIOHFWHG�DQ� LJQRUDQFH�RI�SUHYDLOLQJ� WHQXUH� V\VWHPV�ZKHUH� ODQG� DQG�ZDWHU� ULJKWV� DUH� LQH[WULFDEO\� OLQNHG�

+RZHYHU�� RYHUODSSLQJ� WHQXUH� DQG� OHJDO� DUUDQJHPHQWV�� WKH� FRXQWU\·V� JHRJUDSK\� DQG� FXOWXUDO� DQG� SV\FKRVRFLDO

IDFWRUV�OHG�WR�YHU\�OLPLWHG�VXFFHVV�LQ�ZDWHU�WUDGLQJ�V\VWHPV��0RUHRYHU��SULFH�UHJXODWLRQ�GLG�QRW�WDNH�SODFH�DQG�WKH

SRRU�SHDVDQW�IDUPHUV�VHHPHG�WR�KDYH�EHHQ�PDGH�ZRUVH�RII�VLQFH�WKH�LQWURGXFWLRQ�RI�WKH�ZDWHU�FRGH��+HDUQH�DQG

7UDYD·V� ������� VWXG\� RI� ZDWHU� PDUNHWV� LQ�0H[LFR�� ZKLFK� DFFHSWV� WKH� ZDWHU�PDUNHWV� DSSURDFK� LQ� WKHRU\�� DOVR

LGHQWLILHV�D�QXPEHU�RI�VHULRXV�FRQVWUDLQWV�WKDW�VHUYHG�WR�UDLVH�WUDQVDFWLRQ�FRVWV�DQG�OLPLW�WKH�SRWHQWLDO�EHQHILWV�RI

WKLV�DSSURDFK�

7KH�:RUOG� &RPPLVVLRQ� RQ�:DWHU� KDV� GUDIWHG� SXEOLF� SROLF\� JXLGHOLQHV� DQG� D� OLVW� RI� SULYDWH� LQYHVWPHQW

RSSRUWXQLWLHV�WR�EH�DGRSWHG�E\�WKH�6HFRQG�:RUOG�:DWHU�)RUXP�DW�7KH�+DJXH�LQ�0DUFK�������&OHDUO\�ZH�DUH�MXVW

EHJLQQLQJ� WR� ZLWQHVV� WKH� JOREDOLVDWLRQ� RI� ZDWHU�� ,W� LV� QRW� LQFRQFHLYDEOH� WKDW� LQ� WKH� QHDU� IXWXUH� QDWLRQDO

JRYHUQPHQWV�FRXOG�EH�PDGH�WR�VXUUHQGHU�WKHLU�VRYHUHLJQW\�RYHU�ZDWHU��)RU�H[DPSOH�� WUDGH�DQG�WUHDWLHV�VXFK�DV

1$)7$�RU�(8�UHJXODWLRQV�FRXOG�GHPDQG�WKDW�FRUSRUDWLRQV�PLQH�WKH�ZDWHU�RI�ZDWHU�ULFK�DUHDV�WR�WUDQVSRUW�LW�WR

ZDWHU�SRRU�DUHDV� �H�J��ZDWHU� H[SRUWHG�IURP�ZDWHU�ULFK�&DQDGD� WR�&DOLIRUQLD�RU� IURP�$XVWULD� WR�GULHU� 6RXWKHUQ

(XURSH���0RUHRYHU�� FRUSRUDWLRQV� VXFK� DV�0RQVDQWR� DUH�PRYLQJ� LQWR� WKH� ZDWHU� VHFWRU� DQG� HVWDEOLVKLQJ� ZDWHU

EXVLQHVVHV� LQ� ,QGLD� DQG�0H[LFR�� WKXV� FDSLWDOLVLQJ�RQ� WKH� DFXWH�ZDWHU� VKRUWDJHV� HQFRXQWHUHG� LQ� WKHVH� FRXQWULHV

�6KLYD��������&OHDUO\�SXEOLF�PRQH\�LQ�WKH�ZDWHU�VHFWRU�LV�VWDJJHULQJ��)RU�H[DPSOH��WKH�,QGLDQ�JRYHUQPHQW�VSHQW

RYHU������ELOOLRQ�EHWZHHQ������DQG������IRU�ZDWHU�SURMHFWV�ZKHUHDV�WKH�:RUOG�%DQN�VSHQW������PLOOLRQ�GXULQJ

WKH�VDPH�WLPH�SHULRG��6KLYD��������,I�WKLV�SXEOLF�PRQH\�ZHUH�WR�EH�GLYHUWHG�WR�WKH�SULYDWH�VHFWRU��WKH�FRQWURO�RI

WKLV�FUXFLDO�UHVRXUFH�ZRXOG�EH�D�JXDUDQWRU�WR�SURILWV�LQ�DQ�DJH�RI�JUDYH�ZDWHU�VFDUFLW\��ERWK�¶PDQXIDFWXUHG·�DQG

¶UHDO·��� ,W� LV� XQOLNHO\� WKDW� FRUSRUDWLRQV�ZLOO� EH� LQ� WKH�ZDWHU� EXVLQHVV� DQG� HQFRXUDJH� WKH�PDVV� WUDQVSRUWDWLRQ� RI

ZDWHU� SXUHO\� RXW� RI� KXPDQLWDULDQ� UHDVRQV� RU� RXW� RI� FRQFHUQ� IRU� WKH� KXPDQ� ULJKWV� RI� WKH� SRRU� WR� ZDWHU� DQG

VDQLWDWLRQ��,Q�VXP��IURP�EHLQJ� WKH� ODVW�EDVWLRQ�RI�VWDWH� LQWHUYHQWLRQ��ZDWHU� LV� LQFUHDVLQJO\�HPHUJLQJ�DV� WKH� ¶ODVW

LQIUDVWUXFWXUH·�RU�¶EOXH�JROG·�IRU�SULYDWH� LQYHVWRUV��7KXV�WKH�JOREDOLVDWLRQ�RI�ZDWHU� LV� OLNHO\�WR�KDYH�IDU�UHDFKLQJ

LPSOLFDWLRQV�IRU�TXHVWLRQV�FRQFHUQLQJ�WKH�ULJKWV�RI�SHRSOH�WR�WKLV�OLIH�JLYLQJ�UHVRXUFH�DQG�WKH�QDWLRQDO�SURWHFWLRQ

RI�HQYLURQPHQWDO�UHVRXUFHV��)DU�PRUH�QXDQFHG�UHVHDUFK�LV�UHTXLUHG�WR�VWXG\�WKH�QH[XV�EHWZHHQ�OLYHOLKRRGV��ULJKWV

DQG�HQYLURQPHQWDO�LQWHJULW\�LQ�LVVXHV�FRQFHUQLQJ�WKH�SULYDWLVDWLRQ�RI�ZDWHU�VHUYLFHV�
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,Q� UHFHQW� \HDUV�� FRPPXQLW\� PDQDJHPHQW� KDV� EHFRPH� D� EX]]ZRUG� LQ� WKH� ZDWHU� VHFWRU�� 7KHUH� LV� D� JURZLQJ

FRQVHQVXV� WKDW�ZDWHU�VFDUFLW\�RIWHQ�DULVHV�GXH� WR�EDG�ZDWHU�PDQDJHPHQW�SUDFWLFHV� WKDW� FDQ�EH�RYHUFRPH�ZLWK

DOWHUQDWLYH� IRUPV� RI�PDQDJHPHQW��:LWKLQ� SROLF\� FLUFOHV�� SDUWLFLSDWRU\� GHFHQWUDOLVHG� IDUPHU�PDQDJHG� LUULJDWLRQ

V\VWHPV��LQGLJHQRXV�WHFKQLTXHV�RI�ZDWHU�PDQDJHPHQW�DQG�ORFDO�ZDWHU�XVHU�FRPPLWWHHV�DUH�EHLQJ�SURPRWHG�DV�WKH

EHVW� DOWHUQDWLYHV� WR� WKH� IDLOHG� WRS�GRZQ� FHQWUDOLVHG� ZDWHU� PDQDJHPHQW� V\VWHPV� RI� WKH� SDVW�� 7KH� 9LVLRQ

GRFXPHQWV�DOVR�KLJKOLJKW�WKHVH�LQVWLWXWLRQDO�DSSURDFKHV��H�J��:RUOG�:DWHU�&RPPLVVLRQ����������9LVLRQ���������

����

$�YDVW�ERG\�RI�ZRUN�KDV�GRFXPHQWHG� WKH�YDULRXV� LQVWLWXWLRQDO�DUUDQJHPHQWV�HPSOR\HG�E\�UXUDO�SHRSOH� LQ

PDQDJLQJ�WKHLU�ZDWHU�VXSSOLHV��RIWHQ�XQGHU�FRQGLWLRQV�RI�ZDWHU�VFDUFLW\��)RU�H[DPSOH��HDUO\�SLRQHHULQJ�ZRUN�RQ

LUULJDWLRQ�E\�&RZDUG��������DQG�8SKRII��������KLJKOLJKWHG�WKH�YDULRXV�VWUHQJWKV�RI�LQGLJHQRXV�V\VWHPV�DQG�WKH

IDOODFLHV� FRPPLWWHG� E\� SODQQHUV� ZKR� DVVXPHG� WKDW� WKH\� ZHUH� ZRUNLQJ� GH� QRYR�� LQVWHDG� RI� LQYHVWLJDWLQJ� DQG

EXLOGLQJ�RQ�H[LVWLQJ�LQVWLWXWLRQDO�VWUXFWXUHV�LQ�ZDWHU�VFKHPHV��6LPLODUO\��ZRUN�E\�DXWKRUV�VXFK�DV�:DGH��������DQG

2VWURP� �������� GUDZLQJ�RQ� FROOHFWLYH� DFWLRQ� WKHRU\� �VHH� DERYH��� KDV� DQDO\VHG� WKH� IDFWRUV� HQKDQFLQJ� FROOHFWLYH

DFWLRQ�LQ�LUULJDWLRQ�V\VWHPV�DQG�WKH�FRQGLWLRQV�XQGHU�ZKLFK�ORFDO�LQVWLWXWLRQV�DUH�HPSOR\HG�WR�PDQDJH�ORFDO�ZDWHU

UHVRXUFHV��$QRWKHU�VWUDQG�RI�ZRUN�KDV�WXUQHG�LWV�DWWHQWLRQ�WR�WKH�IODZV�DQG�IDLOXUHV�RI�SXEOLF�ZDWHU�PDQDJHPHQW

V\VWHPV� DQG� SURFHVVHV� DQG� FRQVHTXHQWO\� DGYRFDWHG� D� VKLIW� WR� GHYROYH� PDQDJHPHQW� WR� ORFDO� IDUPHUV�� WKXV

LQFUHDVLQJ� HFRQRPLF� HIILFLHQF\� DQG� WUDQVIHUULQJ� WKH� UHVSRQVLELOLW\�RI� UHVRXUFHV�PDQDJHPHQW� WR� ORFDO� XVHUV� �FI�

6HQJXSWD�������0HLQ]HQ�'LFN�HW�DO�������

:KLOH�WKHVH�DSSURDFKHV�KDYH�VKRZQ�WKDW�LQVWLWXWLRQV�PDWWHU�DQG�WKDW�ZDWHU�VFDUFLW\�VLWXDWLRQV�FDQ�EH�DYHUWHG

GXH� WR� FRPPXQLW\�PDQDJHPHQW� V\VWHPV�� D� JURZLQJ� ERG\� RI�ZRUN� SRLQWV� WR� WKH� OLPLWDWLRQV� RI� VRPH� RI� WKHVH

LQVWLWXWLRQDO� DSSURDFKHV� �H�J�� 0RVVH� ������ 0HKWD�� ������ &OHDYHU� ������ 3RWNDQVNL� DQG� $GDPV� ������

$QWKURSRORJLFDO� DQG� VRFLRORJLFDO� VWXGLHV� KDYH� KLJKOLJKWHG� WKH� IODZV� LQ� WKH� WHQGHQF\� WR� YDORULVH� WKH� YLUWXHV� RI

LQGLJHQRXV�LQVWLWXWLRQDO�DUUDQJHPHQWV�ZLWKRXW�XQGHUVWDQGLQJ�WKHLU�FRPSOH[LW\��&ULWLFLVP�LV�DOVR�OHYLHG�WRZDUG�WKH

XVH�RI� DKLVWRULFDO� DQG�DSROLWLFDO�XQGHUVWDQGLQJV�RI� ORFDO� LQVWLWXWLRQV�� VWDWLF�QRWLRQV�RI� WKH�G\QDPLF� UHODWLRQVKLS

EHWZHHQ�LQGLYLGXDOV�DQG�LQVWLWXWLRQV�DQG�WKH�LJQRULQJ�RI�RYHUODSV�EHWZHHQ�VWDWH�DQG�ORFDO�LQVWLWXWLRQV��0RUHRYHU�

FRQYHQWLRQDO�FRPPXQLW\�EDVHG�PDQDJHPHQW�DSSURDFKHV�KDYH�EDVHG�WKHLU�DQDO\VHV�RQ�VLPSOLVWLF�QRWLRQV�RI�WKH

¶FRPPXQLW\·�DQG�FRPPXQLW\�PDQDJHPHQW��7KHVH�VLPSOLVWLF�QRWLRQV�WHQG�WR�REVFXUH�TXHVWLRQV�FRQFHUQLQJ�VRFLDO

GLIIHUHQWLDWLRQ� LQ� ZDWHU� UHVRXUFHV� PDQDJHPHQW� DQG� WKH� SRZHU� UHODWLRQV� WKDW� VKDSH� ZDWHU� XVH�� HYHQ� DW� WKH

¶FRPPXQLW\·� OHYHO�� ,QVWHDG�� HPHUJLQJ� ZRUN� DUJXHV� IRU� WKH� QHHG� WR� VHH� LQVWLWXWLRQV� DV� HPERGLPHQWV� RI� VRFLDO

SUDFWLFH��ZKLFK� DUH�PRXOGHG�E\� VRFLDO� DQG�SRZHU� UHODWLRQV� �0HKWD� HW� DO� �������2IWHQ� WKH�GLVWLQFWLRQV� EHWZHHQ

IRUPDO� DQG� LQIRUPDO� DUUDQJHPHQWV� DUH� EOXUUHG�� $� IDLOXUH� WR� XQGHUVWDQG� WKHVH� DVSHFWV� PLJKW� OHDG� WR� WKH

SUROLIHUDWLRQ� RI� VLPSOLVWLF� LQWHUYHQWLRQV� IRU� ¶FRPPXQLW\·� PDQDJHPHQW� ²� LQFUHDVLQJO\� SURPRWHG� LQ� GRQRU

GLVFRXUVHV�²�ZKLFK�ERWK�REVFXUH�ORFDO�RQ�WKH�JURXQG�UHDOLWLHV�DQG�XQGHUPLQH�WKH�IOH[LEOH�DQG�G\QDPLF�FKDUDFWHU

                                                          
�� 7KLV�VHFWLRQ�GUDZV�IURP�0HKWD�HW�DO��������
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RI�ORFDO�LQVWLWXWLRQDO�DUUDQJHPHQWV�DQG�WKH�VRFLR�FXOWXUDO��HFRQRPLF�DQG�SROLWLFDO�FRQWH[WV�ZLWKLQ�ZKLFK�WKH\�DUH

HPEHGGHG�

��� �:$7(5�)25�3(23/(��:$7(5�$6�&200216"

&ULWLFV�RI� WKH�FRPPRGLWLILFDWLRQ�RI�ZDWHU� FDOO� IRU� WKH�GHFODUDWLRQ�RI�ZDWHU� DV� WKH�FRPPRQV� �H�J��5REHUW������

6KLYD�������%DUORZ�������3HWUHOOD��������7KH\�DUJXH�WKDW�ZDWHU�VKRXOG�EH�VHHQ�DV�D�¶FRPPRQ�JRRG·�DQG�WKDW�LWV

PDQDJHPHQW� DQG� RZQHUVKLS� VKRXOG� EH� GRQH� FROOHFWLYHO\� ODUJHO\� GHWHUPLQHG� E\� ORFDO� ZDWHU� XVHUV�� 7KXV�� ORFDO

SHRSOH� QHHG� WR� EH� HQGRZHG�ZLWK� ULJKWV� RYHU� WKH�ZDWHU� UHVRXUFHV� LQ� WKHLU� RZQ� ULYHU� EDVLQ�� FDWFKPHQW� DUHD� RU

ZDWHUVKHG��7KLV�VWDQFH�LV�D�UHDFWLRQ�WR�QRWLRQV�WKDW�WKH�VWDWH�RU�SULYDWH�FRUSRUDWLRQV�FDQ�DSSURSULDWH�WKH�ZDWHU

UHVRXUFHV�RI�D�SDUWLFXODU�DUHD�LQ�QDWLRQDO�LQWHUHVW�RU�LQ�WKH�LQWHUHVW�RI�RWKHU�VWDNHKROGHUV��6XFK�QRWLRQV�OHJLWLPLVH

ZDWHU�PDQDJHPHQW�LQWHUYHQWLRQV�WKDW�FDOO�IRU�WKH�PDVV�WUDQVSRUWDWLRQ�RU�WKH�FHQWUDOLVHG�FRQWURO�RI�ZDWHU��RIWHQ

GHQ\LQJ�ORFDO�SHRSOH·V�ULJKWV�RYHU�ZDWHU�UHVRXUFHV�LQ�WKHLU�RZQ�ORFDOLW\��%\�FRQWUDVW��WKH�GHFODUDWLRQ�RI�ZDWHU�DV

FRPPRQV�ZRXOG�GLVFRXUDJH�WKH�LGHD�WKDW�ZDWHU�FRXOG�EH�RZQHG��FRQWUROOHG�RU�DSSURSULDWHG�E\�SRZHUIXO�DFWRUV�

:KLOH� ,� DP� V\PSDWKHWLF� WR� WKHVH� SHRSOH�RULHQWHG� DSSURDFKHV� LQ� ZDWHU� UHVRXUFHV� PDQDJHPHQW�� LW� LV� QRW

HQWLUHO\�FOHDU�KRZ�ZDWHU�FDQ�EH�XQSUREOHPDWLFDOO\�YLHZHG�DV�WKH�FRPPRQV��8VXDOO\��SURSRQHQWV�RI�WKH�¶ZDWHU�DV

FRPPRQV·�FODLP�WHQG�WR�KDYH�D�YHU\�LGHDOLVHG�YLHZ�RI�WKH�ORFDO�FRPPXQLW\��$�JURZLQJ�OLWHUDWXUH�KDV�VKRZQ�WKDW

QDWXUDO�UHVRXUFHV�PDQDJHPHQW�LQ�ORFDO�FRQWH[WV�FDQ�EH�FRQIOLFW�ULGGHQ��H[FOXVLYH�DQG�FKDUDFWHULVHG�E\�FRPSHWLQJ

NQRZOHGJH�FODLPV��0HKWD�HW�DO��������/HDFK�HW�DO��������(PSLULFDO�UHVHDUFK�KDV�VKRZQ�WKDW�PHPEHUV�RI�D�VRFLHW\

KDYH� YHU\� GLIIHUHQW� IRUPV� RI� DFFHVV� WR� DQG� FRQWURO� RYHU� ODQG� DQG� ZDWHU� UHVRXUFHV�� )RU� H[DPSOH�� FRPPRQ

SURSHUW\� UHVRXUFHV� LQ� WKH� YLOODJH� 0HUND� ZKHUH� ,� FRQGXFWHG� GHWDLOHG� UHVHDUFK� RQ� ZDWHU� VFDUFLW\� DUH� D� KLJKO\

FRQWHVWHG� WHUUDLQ�� 7KHLU� XVH� LV� GHWHUPLQHG� E\� IDFWRUV� VXFK� DV� IHXGDO� OHJDFLHV�� JHQGHU�� FODVV�� FDVWH� DQG� SRZHU

UHODWLRQV��0HKWD��������,Q�VXFK�D�VLWXDWLRQ�LW�LV�LPSRVVLEOH�WR�VSHDN�RI�ZDWHU�DV�FRPPRQ�JRRG��EHFDXVH�WKHUH�LV

QR�FRPPRQ�RU� ¶FROOHFWLYH·� FRPPXQLW\��7KXV�� WKHUH� LV� DQ�XUJHQW�QHHG� WR�XQSDFN� WKH�QRWLRQ�RI�ZDWHU� ¶XVHUV·� ²

XVXDOO\� GLVSDUDWH� JURXSV�ZLWK� GLYHUVH� LQVWLWXWLRQDO� DQG� VRFLDO� SRVLWLRQV��:KLOH� LW�ZRXOG� EH� IRROLVK� WR� GHQ\� WKH

XUJHQW�QHHG�IRU�SHRSOH�RULHQWHG�SHUVSHFWLYHV�LQ�ZDWHU�UHVRXUFHV�PDQDJHPHQW��WKH�¶ZDWHU�DV�FRPPRQV·�GLVFRXUVH

QHHGV�WR�SD\�DWWHQWLRQ�WR�WKH�GLYHUVH�QDWXUH�RI�ORFDO�FRPPXQLWLHV�PDQDJLQJ�ZDWHU�DV�FRPPRQV��)DLOXUH�WR�GR�VR

ZRXOG�ERWK�JORVV�RYHU�DQG�SHUSHWXDWH�H[LVWLQJ�LQHTXDOLWLHV�DQG�FRQIOLFWV�JRYHUQLQJ�FRPPRQ�SURSHUW\�UHVRXUFHV

VXFK�DV�ZDWHU�DW�WKH�ORFDO�OHYHO�

��� �&21&/86,21

7KH�RSHQLQJ�FHUHPRQ\�RI�WKH�:RUOG�:DWHU�)RUXP�LQ�0DUFK������ZDV�GLVUXSWHG�E\�VWUHDNHUV�SURWHVWLQJ�DJDLQVW

SULYDWLVDWLRQ� WUHQGV� DQG� ODUJH� GDPV�� ,Q� IDFW�� WKH� ZKROH� )RUXP� ZDV� PDUNHG� E\� GHEDWHV� DURXQG� FRQWUDVWLQJ

SHUVSHFWLYHV�FRQFHUQLQJ�ZDWHU�PDQDJHPHQW�DQG�WKH�RZQHUVKLS�RI�ZDWHU��7KLV�SDSHU�KDV�DWWHPSWHG�WR�UDLVH�VRPH
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RI�WKH�TXHVWLRQV�XQGHUO\LQJ�WKHVH�GHEDWHV��,W�KDV�GLVFXVVHG�VRPH�RI�WKH�FXUUHQW�QDUUDWLYHV�VKDSLQJ�JOREDO�GHEDWHV

FRQFHUQLQJ�ZDWHU�DQG�VKRZQ�ZKDW�WKH�JOREDOLVHG�GLVFRXUVHV�DUH�REVFXULQJ�

)RU� H[DPSOH�� WKH� QDUUDWLYHV� RI� ZDWHU� ¶FULVHV·�� ZDWHU� ZDUV� DQG� ZDWHU� VKRUWDJHV� REVFXUH� LVVXHV� FRQFHUQLQJ

XQHTXDO�DFFHVV�WR�DQG�FRQWURO�RYHU�ZDWHU��7KH�UKHWRULF�YLHZLQJ�¶ZDWHU�DV�D�KXPDQ�ULJKW·�VWLOO�QHHGV�WR�EH�ZRUNHG

RXW� LQ� SUDFWLFH�� JLYHQ� WKDW� ULJKWV� JR� KDQG� LQ� KDQG�ZLWK� UHVSRQVLELOLWLHV��7KH� QRWLRQ� RI� ¶ZDWHU� DV� FRPPRQV·� ²

WKRXJK�SHRSOH�FHQWUHG�²�FDQ�RIWHQ�XVH�D�VLPSOLVWLF�DQG�URPDQWLF�PRGHO�RI�WKH�FRPPXQLW\�DV�LWV�VWDUWLQJ�SRLQW�

)LQDOO\��WKH�¶ZDWHU�DV�DQ�HFRQRPLF�JRRG·�QDUUDWLYH�ZKLFK�KDV�JDLQHG�WUHPHQGRXV�FXUUHQF\�LQ�WKH�SDVW�IHZ�GHFDGHV

WHQGV� WR�PRQRSROLVH� WKH�GHEDWHV��+RZHYHU�� LW� ULVNV�REVFXULQJ� WKH� FXOWXUDO�� VRFLDO� DQG� V\PEROLF�GLPHQVLRQV� RI

ZDWHU�DQG�DOVR�IDLOV�WR�DGHTXDWHO\�DGGUHVV�TXHVWLRQV�FRQFHUQLQJ�HTXLW\�DQG�MXVWLFH��7KXV�YLJLODQFH�LV�UHTXLUHG�WR

HQVXUH� WKDW� WKH�PDUNHWLVDWLRQ� RI�ZDWHU� VHUYLFHV� VHUYH� WKH� LQWHUHVWV� RI� WKH� SRRU� DQG�ZDWHU�QHHG\�� LQ� SDUWLFXODU

ZRPHQ�

,�KDYH�DOVR�DUJXHG�IRU�WKH�QHHG�IRU�D�JUHDWHU�SOXUDOLVP�LQ�WKH�GHEDWHV��:DWHU�LV�D�PXOWLIDFHWHG�UHVRXUFH�DQG

LQ� WKH� HYHU\GD\� FRQWH[WV� ZLWKLQ� ZKLFK� SHRSOH� OLYH� WKHLU� OLYHV� LW� KDV� GLIIHUHQW� IDFHV� DQG� PHDQLQJV�� ,W� FDQ� EH

VLPXOWDQHRXVO\�SHUFHLYHG�DV�D�IUHH��VRFLDO��HFRQRPLF��FXOWXUDO�RU�V\PEROLF�UHVRXUFH��6LPLODUO\��DFFHVV�WR�ZDWHU�LQ

HYHU\GD\�FRQWH[WV�LV�KLJKO\�GLIIHUHQWLDWHG��XVXDOO\�VKDSHG�E\�SRZHU�DQG�SROLWLFV�

6DGO\��JOREDO�GHEDWHV�FRQFHUQLQJ�ZDWHU�VFDUFLW\�DQG�ZDWHU�PDQDJHPHQW�KDYH�WHQGHG�WR�GUDZ�RQ�UDWKHU�YDJXH

SROLWLFDO��HFRQRPLF�RU�WKHRUHWLFDO�DVVXPSWLRQV�UDWKHU�WKDQ�RQ�HPSLULFDOO\�JURXQGHG�IDFWV�DQG�UHDOLWLHV��0DQ\�RI

WKH�FODLPV�LQ�JOREDO�GLVFRXUVHV�FRQFHUQLQJ�ZDWHU�WHQG�WR��DW�EHVW��EH�QRUPDWLYH��UKHWRULFDO�DQG�VSHFXODWLYH�DQG��DW

ZRUVW��EH�DSROLWLFDO�DQG�GLYRUFHG�IURP�VRFLR�SROLWLFDO�UHDOLWLHV��7KXV�WKHUH�LV�WKH�QHHG�IRU�FULWLFDO�UHVHDUFK�WR�PDS

RXW�WKH�PLVPDWFK�EHWZHHQ�UKHWRULF�DQG�UHDOLW\�DFURVV�WKH�PDFUR��PHVR�DQG�PLFUR�UHDOPV��$W�WKH�JOREDO�OHYHO�� LW

ZRXOG�EH�QHFHVVDU\�WR�LQYHVWLJDWH�WKH�NH\�DVVXPSWLRQV�E\�WUDFLQJ�WKH�KLVWRU\�DQG�GHYHORSPHQW�RI�LGHDV�LQ�ZDWHU�

UHODWHG�GHEDWHV�DQG�OLQNLQJ�WKHVH�DVVXPSWLRQV�ZLWK�SDUWLFXODU�DFWRUV��7DNH�WKH�UHFHQW�WUHQGV�WRZDUGV�SULYDWLVDWLRQ�

,W�ZRXOG�EH�QHFHVVDU\�WR�DVN�ZKR�WKH�NH\�DFWRUV�DUH��XQGHUVWDQG�ZKDW�WKH�GULYLQJ�IRUFH� LV� LQ�WKHLU�GHFODUDWLRQV

DQG�XQGHUVWDQG�WKHLU�LQVWLWXWLRQDO�DQG�ILQDQFLDO�SRVLWLRQLQJV��$W�WKH�QDWLRQDO�DQG�ORFDO�OHYHOV��FDVH�VWXG\�H[DPSOHV

QHHG� WR� FKDUW� SURFHVVHV� FRQFHUQLQJ� GHFLVLRQ�PDNLQJ�� SROLWLFV� DQG� WKH� LQVWLWXWLRQDO� RUJDQLVDWLRQ� DURXQG� ZDWHU

UHVRXUFHV��)LQDOO\��WKHUH�LV�DQ�XUJHQW�QHHG�WR�XQGHUVWDQG�KRZ�GLIIHUHQW�ORFDO�ZDWHU�XVHUV�XQGHUVWDQG�ZDWHU�VFDUFLW\

DQG� KRZ�ZDWHU� LV� JRYHUQHG� DQG�PDQDJHG� LQ� D� YDULHW\� RI� ZD\V� DW� WKH� ORFDO� OHYHO��0RUH� LPSRUWDQWO\� WKH� OLQNV

EHWZHHQ�ZDWHU�XVH��PDQDJHPHQW�DQG�SRZHU�DQG�SROLWLFV�QHHGV�WR�EH�PDGH�H[SOLFLW��,I�WKH�FRQFHUQ�LV�UHDOO\�¶ZDWHU

IRU� DOO·� LQWHUYHQWLRQV� DQG� LQYHVWLJDWLRQV� PXVW� DVN� TXHVWLRQV� FRQFHUQLQJ� SHRSOH·V� HQWLWOHPHQWV� WR� ZDWHU� DQG

XQGHUVWDQG�WKH�GLYHUVH�LQVWLWXWLRQDO�VHWWLQJV��NQRZOHGJH�FODLPV�DQG�RUJDQLVDWLRQDO�IRUPV�WKDW�VKDSH�ZDWHU�XVH�DQG

ZDWHU�PDQDJHPHQW�LQ�D�YDULHW\�RI�FRQWH[WV�DPRQJVW�GLYHUVH�ZDWHU�XVHUV�
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5()(5(1&(6

$OWDI��0�$���-DPDO��+���DQG�:KLWWLQJWRQ��'���������¶:LOOLQJQHVV�WR�3D\�IRU�:DWHU�LQ�5XUDO�3XQMDE·��81'3�:RUOG

%DQN�:DWHU�DQG�6DQLWDWLRQ�3URJUDP��:DWHU�DQG�6DQLWDWLRQ�5HSRUW�1R����:DVKLQJWRQ�'&��:RUOG�%DQN

%DUORZ��0DXGH�� ������ ¶%OXH�*ROG��7KH�*OREDO�:DWHU�&ULVLV� DQG� WKH�&RPPRGLILFDWLRQ� RI�7KH�:RUOG·V�:DWHU

6XSSO\·��D�VSHFLDO�UHSRUW�LVVXHG�E\�WKH�,QWHUQDWLRQDO�)RUXP�RQ�*OREDOL]DWLRQ��,)*���-XQH

%DXHU�� &�-�� ������ ¶%ULQJLQJ�:DWHU�0DUNHWV�'RZQ� WR�(DUWK��7KH� 3ROLWLFDO� (FRQRP\� RI�:DWHU� 5LJKWV� LQ� &KLOH

����²���·�:RUOG�'HYHORSPHQW�������������²���

%HUNHV�� )LUNHW�� ������ &RPPRQ� 3URSHUW\� 5HVRXUFHV�� (FRORJ\� DQG� &RPPXQLW\�%DVHG� 6XVWDLQDEOH

'HYHORSPHQW��/RQGRQ��%HOKDYHQ�3UHVV

%ODFN�� 0��� ������ /HDUQLQJ� :KDW� :RUNV�� $� ��²<HDU� 5HWURVSHFWLYH� 9LHZ� RQ� ,QWHUQDWLRQDO� :DWHU� DQG

6DQLWDWLRQ�&RRSHUDWLRQ��:DVKLQJWRQ�'&��81'3�:RUOG�%DQN�:DWHU�DQG�6DQLWDWLRQ�3URJUDP

%ULIID��*�-��������� ¶/LNH�:DWHU� IRU�'HYHORSPHQW��$Q�H[DPLQDWLRQ�RI�2'$�'),'·V�3ROLF\�DQG�3UDFWLFH� LQ� WKH

5XUDO�:DWHU�6XSSO\�DQG�6DQLWDWLRQ�6HFWRU·��03KLO�GLVVHUWDWLRQ��,QVWLWXWH�RI�'HYHORSPHQW�6WXGLHV��%ULJKWRQ

%URPOH\�� '�� DQG� &HUQHD� 0��� ������ ¶7KH� 0DQDJHPHQW� RI� &RPPRQ� 3URSHUW\� 1DWXUDO� 5HVRXUFHV�� 6RPH

&RQFHSWXDO�DQG�2SHUDWLRQDO�)DOODFLHV��:RUOG�%DQN�'LVFXVVLRQ�3DSHU�����:DVKLQJWRQ��7KH�:RUOG�%DQN

%XWWV��.�+���������¶7KH�6WUDWHJLF�,PSRUWDQFH�RI�:DWHU·��3DUDPHWHUV��86�$UP\�:DU�&ROOHJH�4XDUWHUO\��6SULQJ�

��²��

&DLUQFURVV��6���������6DQLWDWLRQ�DQG�:DWHU�6XSSO\��3UDFWLFDO�/HVVRQV�IURP�7KH�'HFDGH��:DVKLQJWRQ�'&�

81'3�:RUOG�%DQN�:DWHU�DQG�6DQLWDWLRQ�3URJUDP

Cairncross, S., and Kinnear, J., 1991, ‘Water Vending in Urban Sudan’, Water Resources Development, Vol 7, No 4:

267–273

&OHDYHU�� )��� ������ ¶7KHUH·V� D� ULJKW� ZD\� WR� GR� LW� ²� ,QIRUPDO� DUUDQJHPHQWV� IRU� ORFDO� UHVRXUFH� PDQDJHPHQW� LQ

=LPEDEZH·��:DWHUOLQHV�����������²��

&OHDYHU��)�� �IRUWKFRPLQJ��� ¶0RUDO� HFRORJLFDO� UDWLRQDOLW\�� LQVWLWXWLRQV�DQG� WKH�PDQDJHPHQW�RI� FRPPRQ�SURSHUW\

UHVRXUFHV·��'HYHORSPHQW�DQG�&KDQJH

&RRSHU��0�+���������C*OREDO�:DWHU�6KRUWDJHV·��&RQJUHVVLRQDO�4XDUWHUO\�5HVHDUFKHU�����'HFHPEHU��9RO����1R

����S������

&RZDUG��(�:���������¶7HFKQLFDO�DQG�VRFLDO�FKDQJH�LQ�FXUUHQWO\�LUULJDWHG�UHJLRQV��UXOHV��UROHV�DQG�UHKDELOLWDWLRQ·��LQ

&HUQHD��0�0����HG��3XWWLQJ�3HRSOH�)LUVW��6RFLRORJLFDO�9DULDEOHV�LQ�5XUDO�'HYHORSPHQW��2[IRUG��2[IRUG

8QLYHUVLW\�3UHVV

(QYLURQPHQW�1HZV� 6HUYLFH� ������� ¶:RUOG�:DWHU�)RUXP��8QLYHUVDO�:DWHU� 6HFXULW\� D�*RDO��1RW� D�5LJKW·�7KH

+DJXH��1HWKHUODQGV�0DUFK���������

*KRVK��*��� DQG�1LJDP��$���������&RPPHQWV�RQ� ¶)LQDQFLQJ�ZDWHU� VXSSO\� DQG� VDQLWDWLRQ�XQGHU�$JHQGD���·�E\

-RKQ�%ULVFRH�DQG�0LNH�*DUQ��1DWXUDO�5HVRXUFHV�)RUXP��9RO������������²���
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*OHLFN�� 3�+��� ������:DWHU� LQ� &ULVLV�� $� *XLGH� WR� WKH� :RUOG·V� )UHVK� :DWHU� 5HVRXUFHV��2[IRUG�� 2[IRUG

8QLYHUVLW\�3UHVV

*OHLFN��3�+��������¶7KH�+XPDQ�5LJKW�WR�:DWHU�·�:DWHU�3ROLF\�������²�²�

+HDUQH��5�5�� DQG�(DVWHU��.�:��������� C:DWHU� DOORFDWLRQ�DQG�ZDWHU�PDUNHWV�� DQ�DQDO\VLV�RI�JDLQV� IURP� WUDGH� LQ

&KLOH·��:RUOG�%DQN�7HFKQLFDO�3DSHU�1R������:DVKLQJWRQ�'&��:RUOG�%DQN

+HDUQH�� 5�5�� DQG� 7UDYD�� -�/��� ������ C:DWHU� PDUNHWV� LQ� 0H[LFR�� RSSRUWXQLWLHV� DQG� FRQVWUDLQWV·�� ,QWHUQDWLRQDO

,QVWLWXWH�)RU�(QYLURQPHQW�$QG�'HYHORSPHQW��(QYLURQPHQWDO�(FRQRPLFV�3URJUDPPH��'LVFXVVLRQ�SDSHUV�

��²��

.DVULOV��������¶5LFK�VKRXOG�KHOS�SD\�IRU�ZDWHU·��H�PDLO�FRPPXQLFDWLRQ�IURP�,QWHUQDWLRQDO�5LYHUV�1HWZRUN

/XQGTYLVW��-��5RFNVWURP��-���������¶,QWHUUHODWLRQVKLSV�EHWZHHQ�$JULFXOWXUH��)RRG�6HFXULW\�DQG�:DWHU·�5HSRUW�WR

)$2��/LQN|SLQJ�8QLYHUVLW\��6ZHGHQ

0F&XOO\��3DWULFN��������6LOHQFHG�5LYHUV��7KH�(FRORJ\�DQG�3ROLWLFV�RI�/DUJH�'DPV��/RQGRQ��=HG

0HKWD�� /��� ������ ¶6RFLDO� 'LIIHUHQFH� DQG� :DWHU� 5HVRXUFHV� 0DQDJHPHQW�� ,QVLJKWV� IURP� .XWFK�� ,QGLD·�� ,'6

%XOOHWLQ����������²����

0HKWD�� /��� ������ ¶&RQWH[W� RI� VFDUFLW\�� WKH� SROLWLFDO� HFRORJ\� RI� ZDWHU� LQ� .XWFK�� ,QGLD·�� '3KLO� 7KHVLV�� ,'6�

8QLYHUVLW\�RI�6XVVH[

0HKWD��/���������¶'DPV�DQG�WKH�*UHDWHU�&RPPRQ�*RRG"��7KH�0DQXIDFWXUH�RI�3RSXODU�3HUFHSWLRQV�RI�6FDUFLW\

LQ� *XMDUDW�� ,QGLD·�� SDSHU� SUHVHQWHG� DW� WKH� $QQXDO� &RQIHUHQFH� RI� WKH� 'HYHORSPHQW� 6WXGLHV� $VVRFLDWLRQ�

6HSWHPEHU

0HKWD�� /��� /HDFK�� 0��� 1HZHOO�� 3��� 6FRRQHV�� ,��� 6LYDUDPDNULVKQDQ�� .��� :D\�� 6DOO\�$QQH�� ������ ¶([SORULQJ

8QGHUVWDQGLQJV� RI� ,QVWLWXWLRQV� DQG� 8QFHUWDLQW\�� 1HZ�'LUHFWLRQV� LQ� 1DWXUDO� 5HVRXUFH�0DQDJHPHQW·�� ,'6

'LVFXVVLRQ�3DSHU������,'6��8QLYHUVLW\�RI�6XVVH[��1RYHPEHU

0HLQ]HQ�'LFN�5���0HQGR]D��0���6DGRXOHW��/���$ELGD�6KLHOGV��*���DQG�6XEUDPDQLDQ��$���������¶6XVWDLQDEOH�ZDWHU

XVHUV� DVVRFLDWLRQV�� OHVVRQV� IURP� D� OLWHUDWXUH� UHYLHZ·�� 3DSHU� SUHVHQWHG� IRU� :RUOG� %DQN� :DWHU� 5HVRXUFHV

6HPLQDU����²���'HFHPEHU�

0RVVH��'���������¶7KH�V\PEROLF�PDNLQJ�RI�D�FRPPRQ�SURSHUW\�UHVRXUFH��KLVWRU\��HFRORJ\��DQG�ORFDOLW\�LQ�D�WDQN�

LUULJDWHG�ODQGVFDSH�LQ�6RXWK�,QGLD·��'HYHORSPHQW�DQG�&KDQJH��9RO����1R�������²���

1LJDP�� $��� DQG� 5DVKHHG�� 6��� ������ C)LQDQFLQJ� RI� )UHVKZDWHU� IRU� $OO�� D� 5LJKWV� %DVHG� $SSURDFK�·� 1HZ� <RUN�

81,&()�6WDII�:RUNLQJ�3DSHUV��1R�(33�(9/���B����

2VWURP��(OLQRU��������*RYHUQLQJ�WKH�&RPPRQV��7KH�(YROXWLRQ�RI�,QVWLWXWLRQV�IRU�&ROOHFWLYH�$FWLRQ��1HZ

<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV

2VWURP�� (��� DQG� .HRKDQH�� 5REHUW�� 2��� �HGV���� ������ ¶/RFDO� &RPPRQV� DQG� *OREDO� ,QWHUGHSHQGHQFH�

+HWHURJHQHLW\�DQG�&R�RSHUDWLRQ�LQ�7ZR�'RPDLQV·��&HQWHU�IRU�,QWHUQDWLRQDO�$IIDLUV��+DUYDUG�8QLYHUVLW\��6DJH

3XEOLFDWLRQV

3HWUHOOD�� 5�� ������:DVVHU� I�U� $OOH�� (LQ� JOREDOHV�0DQLIHVW��$XV� GHP� )UDQ]�� YRQ�*DEULHO� =HKQGHU�� =�ULFK�

5RWSXQNW�9HUODJ
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3RVWHO��6���������7KH�ODVW�RDVLV��IDFLQJ�ZDWHU�VFDUFLW\��/RQGRQ��(DUWKVFDQ�DQG�:RUOGZDWFK�,QVWLWXWH

3RVWHO��6��� ������'LYLGLQJ� WKH�ZDWHUV�� IRRG�VHFXULW\��HFRV\VWHP�KHDOWK��DQG� WKH�QHZ�SROLWLFV�RI� VFDUFLW\�

:DVKLQJWRQ�'&��:RUOGZDWFK�,QVWLWXWH

3RWDQVNL��5��� DQG�$GDPV��:�0��� ������ ¶:DWHU� VFDUFLW\�� SURSHUW\� UHJLPHV� DQG� LUULJDWLRQ�PDQDJHPHQW� LQ� 6RQMR�

7DQ]DQLD��-RXUQDO�RI�'HYHORSPHQW�6WXGLHV��9RO����1R������²���

5HGG\�� 5�9��� ������ ¶4XHQFKLQJ� WKH� 7KLUVW�� 7KH� &RVW� RI�:DWHU� LQ� )UDJLOH� (QYLURQPHQWV·��'HYHORSPHQW� DQG

&KDQJH��9RO����1R������²���

5HGG\�� 6�� DQG� 9DQGHPRRUWHOH�� -��� ������ C8VHU� )LQDQFLQJ� RI� %DVLF� 6RFLDO� 6HUYLFHV�� $� 5HYLHZ� RI� 7KHRUHWLFDO

$UJXPHQWV� DQG� (PSLULFDO� (YLGHQFH·��81,&()� 6WDII�:RUNLQJ� 3DSHUV�� (YDOXDWLRQ�� 3ROLF\� DQG� 3ODQQLQJ

6HULHV

5REHUW�� -HDQ�� ������:DWHU� IRU� $OO�� &RPPRQ� 5LJKW�� 3XEOLF� 6HUYLFH� RU� &RPPRGLW\"�1HZ� <RUN�� +DELWDW

,QWHUQDWLRQDO�&RDOLWLRQ

6HQJXSWD��1LUPDO��������0DQDJLQJ�&RPPRQ�3URSHUW\��,UULJDWLRQ�LQ�,QGLD�DQG�WKH�3KLOLSSLQHV��1HZ�'HOKL�

6DJH�3XEOLFDWLRQV

6KLYD��9DQGDQD�� ������ ¶0RQVDQWR·V�([SDQGLQJ�0RQRSROLHV·�� H�PDLO� FRPPXQLFDWLRQ� IURP� ,QWHUQDWLRQDO� 5LYHUV

1HWZRUN

6RXWK�$IULFDQ�*RYHUQPHQW��������6RXWK�$IULFD�:KLWH�3DSHU�RQ�:DWHU�3ROLF\����$SULO�������'RZQORDGHG�IURP

KWWS���ZZZ�DIULFDQZDWHU�RUJ�:3��KWP����������

81,&()��������¶,PSOHPHQWLQJ�WKH�������,QLWLDWLYH·

8SKRII�� 1��� ������ /HDUQLQJ� IURP� *DO�2\D�� 3RVVLELOLWLHV� IRU� 3DUWLFLSDWRU\� 'HYHORSPHQW� DQG� 3RVW�

1HZWRQLDQ�6RFLDO�6FLHQFH��,WKDFD��&RUQHOO�8QLYHUVLW\�3UHVV

:DGH��5���������9LOODJH�5HSXEOLFV��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV

9LVLRQ����������� ¶9LVLRQ�����$�6KDUHG�9LVLRQ�IRU�+\JLHQH��6DQLWDWLRQ�DQG�:DWHU�6XSSO\�DQG�$�)UDPHZRUN�IRU

$FWLRQ�� $OVR� )RUPLQJ� WKH�:DWHU� IRU� 3HRSOH�&RPSRQHQW� RI� WKH�:RUOG�:DWHU� 9LVLRQ�·� :DWHU� 6XSSO\� DQG

6DQLWDWLRQ�&ROODERUDWLYH�&RXQFLO��'RZQORDGHG�DV�3')�ILOH�0DUFK������IURP�KWWS���ZZZ�ZVVFF�RUJ�

:KLWWLQJWRQ��'��� DQG�&KRH��.��������� C(FRQRPLF�%HQHILWV�$YDLODEOH� IURP� WKH�3URYLVLRQ�RI� ,PSURYHG�3RWDEOH

:DWHU�6XSSOLHV·��:$6+�7HFKQLFDO�5HSRUW�1R�����:DVKLQJWRQ

:KLWWLQJWRQ��'���/DXULD��'�7���:ULJKW��$�0���&KRH��.���+XJKHV��-���6ZDUQD��9���������C+RXVHKROG�'HPDQG�IRU

,PSURYHG� 6DQLWDWLRQ� 6HUYLFHV�� $� &DVH� 6WXG\� RI� .XPDVL�� *KDQD·�� 81'3�:RUOG� %DQN� :DWHU� DQG

6DQLWDWLRQ�3URJUDP��:DWHU�DQG�6DQLWDWLRQ�5HSRUW�1R����:DVKLQJWRQ�'&��:RUOG�%DQN

:LQSHQQ\��-LP��������¶0DQDJLQJ�:DWHU�6FDUFLW\�IRU�:DWHU�6HFXULW\��D�5HYLHZ�DQG�DQ�$VVHVVPHQW·��$�GLVFXVVLRQ

SDSHU�IRU�WKH�)$2�H�PDLO�FRQIHUHQFH�RQ�5LYHU�%DVLQ�0DQDJHPHQW��0DUFK�$SULO

:RUOG�:DWHU�&RPPLVVLRQ�� ������&RPPLVVLRQ�5HSRUW��$�:DWHU� 6HFXUH�:RUOG�9LVLRQ� IRU�:DWHU�� /LIH� DQG� WKH

(QYLURQPHQW�� :RUOG� :DWHU� &RXQFLO�� 'RZQORDGHG� DV� 3')� ILOH� 0DUFK� ����� IURP

KWWS���ZRUOGZDWHUFRXQFLO�RUJ�
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*OREDO�SURFHVVHV�DURXQG�ZDWHU�DQG�WKHLU �ZHEVLWHV�

:RUOG�:DWHU�&RXQFLO��KWWS���ZRUOGZDWHUFRXQFLO�RUJ�

:DWHU�6XSSO\�DQG�6DQLWDWLRQ�&ROODERUDWLYH�&RXQFLO��KWWS���ZZZ�ZVVFF�RUJ�

:RUOG�:DWHU�9LVLRQ�KWWS���ZZZ�ZDWHUYLVLRQ�RUJ�FOLHQWV�ZY�ZDWHU�QVI�:HE$GPLQ�Z+RPH3DJH

6RFLDO�&KDUWHU�IRU�:DWHU��KWWS���ZZZ�RLHDX�IU�DFDGHPLH�

7KH�:DWHU�$FDGHP\�DQG�WKH�6RFLDO�&KDUWHU��KWWS���ZZZ�RLHDX�IU�DFDGHPLH�SUHVHQWDWLRQ

*OREDO�:DWHU�3DUWQHUVKLS�DQG�WKH�)UDPHZRUN�IRU�$FWLRQ���KWWS���ZZZ�JZSIRUXP�RUJ�


