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�
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�

&RSLH�GHOOD�SUHVHQWH�SXEEOLFD]LRQH�SRVVRQR�HVVHUH�ULFKLHVWH�DOOD�VHJUHWHULD�GHOO·,VWLWXWR��
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$EVWUDFW�
,Q�UHFHQW�\HDUV��QHZ�DODUPV�KDYH�EHHQ�VRXQGHG�DERXW�JURZLQJ�ZDWHU�VFDUFLW\�DQG�WKH�OLNHO\�LQDELOLW\�WR�
PHHW�WKH�ZDWHU�UHTXLUHPHQWV�RI�UDSLGO\�JURZLQJ�SRSXODWLRQV��:DWHU�KDV�WKXV�EHFRPH�D�UHVRXUFH�WKDW�
UHTXLUHV�FDUHIXO�HFRQRPLF�DQG�HQYLURQPHQWDO�PDQDJHPHQW���
7KH� FURVV�FRXQWU\� HYDOXDWLRQ� RI� ZDWHU� VHFWRU� SUREOHPV� DQG� LQVWLWXWLRQDO� UHVSRQVHV� VKRZV� D� VKLIW�
WRZDUG�DQ�LQWHJUDWHG�PDQDJHPHQW�RI�ZDWHU�UHVRXUFHV�ZKLFK�WDUJHWV�WKH�WRWDO�ZDWHU�F\FOH�DQG�LQFOXGHV�
HQYLURQPHQWDO� VXVWDLQDELOLW\� DV�D�NH\�FRQVLGHUDWLRQ��.H\�DVSHFW�RI� WKLV�QHZ�DSSURDFK� LV� WR�HVWDEOLVK�
DSSURSULDWH�ZDWHU�SULFLQJ�UHJLPHV�WKDW�RYHU�WLPH�UHIOHFW�WKH�IXOO�FRVWV�RI�VXSSO\LQJ�ZDWHU��SUHVHUYLQJ�
ZDWHU�TXDOLW\�DQG�PDLQWDLQLQJ�WKH�UHVRXUFH�EDVH��$LP�RI�WKLV�SDSHU�LV�WR�DQDO\VH�FRQGLWLRQV�IRU�ZDWHU�
FRQVHUYDWLRQ�DQG�VXVWDLQDEOH�ZDWHU�XVH��

��


��)UDQFHVFR�3URWD�q�GRWWRUDQGR�GL�ULFHUFD�LQ�(FRQRPLD�GHOOH�5LVRUVH�$OLPHQWDUL�H�GHOO·$PE LHQWH�

SUHVVR�O·8QLYHUVLWj�GHJOL�6WXGL�GL�1DSROL�´3DUWKHQRSHµ��(�PDLO��SURWD�IUDQFHVFR#WLQ�LW�


� ,O� SUHVHQWH� ODYRUR� UDSSUHVHQWD� XQD� VLQWHVL� GHOOD� WHVL� GL� 0DVWHU� FKH� O·DXWRUH� KD� SUHVHQWDWR�

DOO·8QLYHUVLWj�GL�*ODVJRZ�QHO�VHWWHPEUH�������
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�� ,QWURGXFWLRQ 

�� :DWHU�DYDLODELOLW\�DQG�ZDWHU�TXDOLW\ 

�� ,QVWLWXWLRQDO�FKDQJHV�LQ�WKH�ZDWHU�VHFWRU 

���� �,PSURYLQJ�ZDWHU�PDQDJHPHQW�WKURXJK�LQVWLWXWLRQDO�FKDQJHV 
������ 0DUNHW�IDLOXUHV�LQ�ZDWHU�PDQDJHPHQW 

������ *RYHUQPHQW�IDLOXUHV�LQ�ZDWHU�PDQDJHPHQW 

������ &RUUHFWLQJ�WKHVH�IDLOXUHV 

�� :DWHU�SULFLQJ�UHIRUP��UHFHQW�WUHQGV�DQG�SUREOHPV 

��� :DWHU�SULFLQJ�WKHRU\ 

���� �'LIILFXOWLHV�LQ�ZDWHU�SULFLQJ�UHIRUPV 

���� �:DWHU�SULFLQJ�LQ�2(&'�FRXQWULHV 
������ +RXVHKROG�ZDWHU�SULFLQJ 

������ ,QGXVWU\�ZDWHU�SULFLQJ 

������ $JULFXOWXUDO�ZDWHU�SULFLQJ 

�� &RQFOXVLRQV 

5HIHUHQFHV 

�



��



��

��� ,QWURGXFWLRQ�

:DWHU� LV� D� YLWDO� UHVRXUFH�� QHFHVVDU\� IRU� DOO� DVSHFWV� RI� KXPDQ� DQG� HFRV\VWHP� VXUYLYDO� DQG�
KHDOWK�� :DWHU� LV� QRW� RQO\� HVVHQWLDO� WR� VXVWDLQ� OLIH�� EXW� WR� VXSSRUW� HFRQRPLF� GHYHORSPHQW��
FRPPXQLW\�ZHOO�EHLQJ�DQG�FXOWXUDO�YDOXHV���

1HZ�DODUPV�KDYH�EHHQ� VRXQGHG� DERXW� JURZLQJ�ZDWHU� VFDUFLW\� DQG� FRQWDPLQDWLRQ� DQG� WKH�
OLNHO\�LQDELOLW\�WR�PHHW�WKH�ZDWHU�UHTXLUHPHQWV�RI�UDSLGO\�JURZLQJ�SRSXODWLRQV��3RVWHO�������DQG�
������*OHLFN��������(QJOHPDQ�DQG�/H5R\����������

7KH�JOREDO�GHPDQG�IRU�IUHVKZDWHU�IRU�KXPDQ�FRQVXPSWLRQ�KDV�LQFUHDVHG�RYHU�IRXU�IROG�LQ�

WKH�ODVW����\HDUV
�
��:DWHU�IRU�LUULJDWLRQ�DQG�LQGXVWULDO�SURGXFWLRQ�LV�WKH�PDMRU�FRPSRQHQW�RI�WKLV�

LQFUHDVH�� EXW� WKH� GHPDQG� IRU� ZDWHU� LQ� PXQLFLSDO� DUHDV� LV� DOVR� LQFUHDVLQJ�� SDUWLFXODUO\� LQ�
FRXQWULHV�XQGHUJRLQJ�UDSLG�XUEDQLVDWLRQ���

7KH� TXHVWLRQ� WKDW� HPHUJHV� WKXV� LV� WKH� H[WHQW� WR�ZKLFK� SUHVHQW� SDWWHUQV� RI�ZDWHU� XVH� DUH�
VXVWDLQDEOH�LQ�WKH�ORQJ�WHUP���

$FFRUGLQJ�WR�*OHLFN�HW�DO���������ZDWHU�XVH�LV�VXVWDLQDEOH�LI�´WKH�XVH�RI�ZDWHU�>«@�VXSSRUWV�
WKH� DELOLW\� RI� KXPDQ� VRFLHW\� WR� HQGXUH� DQG� IORXULVK� LQWR� WKH� LQGHILQLWH� IXWXUH� ZLWKRXW�
XQGHUPLQLQJ� WKH� LQWHJULW\�RI� WKH�K\GURORJLFDO� F\FOH�RU� WKH�HFRORJLFDO� V\VWHPV� WKDW�GHSHQG�RQ�
LWµ���

6XVWDLQDELOLW\�RI�ZDWHU�UHTXLUHV�D�EDODQFH�EHWZHHQ�GHPDQG�DQG�DYDLODELOLW\��'HPDQG�FDQ�EH�
UHGXFHG�E\�VXSSOLHUV�DQG�UHJXODWRUV��XVLQJ�VXFK�PHDVXUHV�DV�FKDUJLQJ�IRU�XVH��VXSSO\�PHWHULQJ�
DQG� HGXFDWLQJ� DQG� LQFUHDVLQJ� WKH� DZDUHQHVV� RI� XVHUV� DERXW� ZDWHU� FRQVHUYDWLRQ�� $YDLODELOLW\�
GHSHQGV�RQ�D�QXPEHU�RI�IDFWRUV��LQFOXGLQJ�WKH�DELOLW\�WR�FDSWXUH�DQQXDO�IORZ�RI�VXUIDFH�ZDWHUV��
HFRQRPLF��VRFLDO�DQG�HQYLURQPHQWDO�IHDVLELOLW\�RI�QHZ�LQIUDVWUXFWXUH�SURMHFWV�WR�GDP�DQG�GLYHUW�
VXUIDFH�ZDWHUV�DQG�SXPS�JURXQGZDWHU�DQG�PLQLPXP�ZDWHU�IORZ�WKUHVKROG�OHYHOV�EHORZ�ZKLFK�
DTXDWLF�HFRV\VWHPV�DUH�GDPDJHG��

'HWHUPLQLQJ� VXVWDLQDEOH� OLPLWV� UHTXLUHV� UHFRJQLWLRQ� WKDW� DOWKRXJK� ZDWHU� UHVRXUFHV� DUH�
UHQHZDEOH��ZDWHU�V\VWHPV�FDQ�EH�VR�GHJUDGHG�WKDW�WKH\�DUH�SRWHQWLDOO\�ORVW��DQG�WKDW�HFRV\VWHPV�
GHSHQGDQW� RQ�ZDWHU� �DTXDWLF� IORUD� DQG� IDXQD�� ULYHU� V\VWHPV��ZHWODQGV�� HWF��� KDYH� D�PLQLPXP�
TXDQWLW\�DQG�TXDOLW\�WKUHVKROG�EHQHDWK�ZKLFK�WKH\�DUH�GDPDJHG��

�
$LP�RI�WKLV�SDSHU�LV�WR�DQDO\VH�FRQGLWLRQV�IRU�ZDWHU�FRQVHUYDWLRQ�DQG�VXVWDLQDEOH�ZDWHU�XVH��

WKDW�LV�LPSURYHG�PDQDJHPHQW�DQG�LQVWLWXWLRQDO�FKDQJHV�DQG�IXOO�FRVW�SULFLQJ���
7KH�SDSHU� LV�RUJDQL]HG�DV� IROORZV��7KH�VHFWLRQ���DGGUHVVHV� WKH�SUREOHP�RI�ZDWHU�VFDUFLW\��

7KH�VHFWLRQ���IRFXVHV�RQ�ZDWHU�PDQDJHPHQW�SUREOHPV��VWDUWLQJ�E\�UHYLHZLQJ�DQG�DQDO\VLQJ�WKH�
VRXUFHV�RI�WKH�PDUNHW�IDLOXUHV�DV�ZHOO�DV�JRYHUQPHQW�IDLOXUHV�LQ�ZDWHU�UHVRXUFHV�PDQDJHPHQW��
7KH�VHFWLRQ���H[DPLQHV�ZDWHU�SULFLQJ�UHIRUP�� LW�FRQWDLQV�DOVR�D�UHYLHZ�RI�SULFLQJ�SUDFWLFHV� LQ�
2(&'�FRXQWULHV��)LQDOO\��,�SUHVHQW�VRPH�FRQFOXVLRQV��VHFWLRQ�����

�
�

��� :DWHU�DYDLODELOLW\�DQG�ZDWHU�TXDOLW\�

3URYLGLQJ�DGHTXDWH�VXSSO\�LQYROYHV�SURYLGLQJ�DQ�DGHTXDWH�TXDQWLW\�RI�ZDWHU��RI�WKH�UHTXLUHG�
TXDOLW\��ZKHUH�DQG�ZKHQ� LV�QHHGHG��)XOILOOLQJ�WKHVH�VXSSO\�FRQGLWLRQV�GHSHQGV�RQ�D�FRXQWU\·V�
FDSLWDO�HQGRZPHQWV��QDPHO\�RQ�QDWXUDO�FDSLWDO��RQ�PDQ�PDGH�FDSLWDO� �� LQIUDVWUXFWXUHV�DEOH� WR�
�UH�GLVWULEXWH� ZDWHU� RYHU� VSDFH� DQG� WLPH� DQG� ZDWHU� WUHDWPHQW� IDFLOLWLHV� �� DQG� RQ� D� FRXQWU\·V�

��
�
� 2YHU� WKH� ODVW� WZR� DQG� D� KDOI� GHFDGHV�� IUHVKZDWHU� ZLWKGUDZDOV� KDYH� ULVHQ� LQ� WKH� 2(&'� UHJLRQ� IURP�

DSSUR[LPDWHO\�����ELOOLRQ�P��\HDU�LQ�WKH�HDUO\�����V�WR�D�FXUUHQW�OHYHO�RI�MXVW�XQGHU������ELOOLRQ�P ��\HDU��2(&'��
��������
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�
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VRFLDO� FDSLWDO�� WKDW� LV� WKH� UHODWLRQVKLSV�EHWZHHQ� LQGLYLGXDOV�� EHWZHHQ� LQVWLWXWLRQV� DQG�EHWZHHQ�
LQGLYLGXDOV�DQG�LQVWLWXWLRQV��3HDUFH�DQG�$WNLQVRQ����������

2Q�D�JOREDO�VFDOH��WKH�SUREOHP�RI�ZDWHU�LV�PRUH�D�FDVH�RI�GLVWULEXWLRQ�DQG�TXDOLW\�WKDQ�RQH�
RI� TXDQWLW\�� :DWHU� LV� UDUHO\� D� UHJLRQ�ZLGH� FRQFHUQ�� ZLWK� VRPH� QRWDEOH� H[FHSWLRQV�� EXW� DOO�
UHJLRQV�KDYH�VRPH�SUREOHPV�UHODWHG�WR�HLWKHU�JURXQGZDWHU�RU�VXUIDFH�ZDWHU�UHVRXUFHV���

6FLHQWLVWV� HVWLPDWH� WKDW� WKH� DYHUDJH� DPRXQW�RI� JOREDO� UXQRII� �WKH� DPRXQW�RI�ZDWHU� WKDW� LV�
DYDLODEOH�IRU�KXPDQ�XVH�DIWHU�HYDSRUDWLRQ�DQG� LQILOWUDWLRQ�WDNHV�SODFH�� LV�EHWZHHQ��������NP��
DQG� ������� NP�� D� \HDU� �)HNHWH� HW� DO��� ������� +RZHYHU�� QRW� DOO� RI� WKLV� ZDWHU� LV� DYDLODEOH� WR�
KXPDQV��0XFK�RI�WKH�UXQRII�RFFXUV�LQ�IORRG�HYHQWV�RU�LV�LQDFFHVVLEOH�WR�SHRSOH�EHFDXVH�RI�LWV�
UHPRWH� ORFDWLRQ��,Q�DGGLWLRQ��SDUW�RI�WKH�UXQRII�QHHGV�WR�UHPDLQ�LQ�ZDWHUZD\V�VR�WKDW�DTXDWLF�
HFRV\VWHPV� FRQWLQXH� WR� IXQFWLRQ�� ,Q� IDFW�� RQO\� DURXQG� ������ NP�� LV� UHDGLO\� DFFHVVLEOH� WR�
KXPDQV��DQG�DQ�DGGLWLRQDO�������NP��LV�VWRUHG�LQ�UHVHUYRLUV��:02���������

:DWHU� VXSSOLHV� DUH� GLVWULEXWHG� XQHYHQO\� DURXQG� WKH� JOREH�� ZLWK� VRPH� DUHDV� FRQWDLQLQJ�
DEXQGDQW�ZDWHU�DQG�RWKHUV�D�PXFK�PRUH�OLPLWHG�VXSSO\��*UHDW�GLVSDULWLHV�DUH�QRWLFHDEOH�LI�RQH�
ORRNV�DW�D�QDWLRQDO�RU�UHJLRQDO�EDVLV��)RU�H[DPSOH��,FHODQG��1RUZD\��&DQDGD�DQG�1HZ�=HDODQG�
DOO�JHW�PRUH�WKDQ���������P��RI�ZDWHU�SHU�SHUVRQ�SHU�\HDU��VRPH�FRXQWULHV�LQ�1RUWKHUQ�$IULFD�
DQG�WKH�0LGGOH�(DVW�KDYH�OHVV�WKDQ�����P��SHUVRQ�\HDU��*OHLFN����������

-XVW�DV�SK\VLFDO�ZDWHU�DYDLODELOLW\�LV�XQHYHQO\�GLVWULEXWHG�DURXQG�WKH�ZRUOG��SHU�FDSLWD�ZDWHU�
XVH� DOVR� YDULHV�ZLGHO\� IRU� SK\VLFDO�� HFRQRPLF� DQG� VRFLDO� UHDVRQV��1RUWK�$PHULFDQV� XVH� RYHU�
������P��SHU�SHUVRQ�SHU�\HDU��ZKLOH� WKH�DYHUDJH� LQ�(XURSH� LV�����P��SHUVRQ�\HDU��,Q�$IULFD�
WKH� DYHUDJH� ZDWHU� ZLWKGUDZDO� LV� XQGHU� ���� P��SHUVRQ�\HDU�� UHIOHFWLQJ� WKH� OLPLWHG� SK\VLFDO�
UHVRXUFHV�DYDLODEOH��WKH�ODUJH�SRSXODWLRQV�DQG�SRRUO\�GHYHORSHG�ZDWHU�VXSSO\�V\VWHPV���

7KH�GHYHORSPHQW�DQG�HIILFLHQW�PDQDJHPHQW�RI�ZDWHU�UHVRXUFHV� LV�RI�SDUWLFXODU�FRQFHUQ� LQ�
:HVW�$VLD� DQG�SDUWV�RI�$IULFD��SDUWLFXODUO\� WKH�6XGDQR�6DKHOLDQ�EHOW� DQG� WKH�+RUQ�RI�$IULFD��
1RW� RQO\� LV� WKHUH� UHODWLYH� VFDUFLW\� RI� ZDWHU� UHVRXUFHV�� EXW� WKHVH� ORFDWLRQV� DOVR� IDFH� WKH�
WUDQVERXQGDU\� SUREOHPV� DVVRFLDWHG� ZLWK� ZDWHU� UHVRXUFHV�� 0HDVXUHG� DJDLQVW� WKH� IXWXUH�
UHTXLUHPHQWV�RI�XUEDQ�FHQWUHV��DJULFXOWXUH�DQG�LQGXVWU\��DFFHVV�WR�DGHTXDWH�TXDQWLW\�DQG�TXDOLW\�
RI�ZDWHU�ZLOO� VRRQ�EHFRPH�SUREOHPDWLF� LQ� WKRVH� DUHDV�RI�:HVW�$VLD��$IULFD� DQG� WKH�SDUWV�RI�
/DWLQ� $PHULFD� WKDW� KDYH� PHJD�FLWLHV�� ,Q� VRPH� FDVHV�� FRPSHWLWLRQ� IRU� ZDWHU� PD\� OHDG� WR�

FRQIOLFWV�RYHU�WUDQVERXQGDU\�UHVRXUFHV
�
���

$Q\ZD\� WKH�SUHVHQW� VLWXDWLRQ�RI�ZDWHU�TXDOLW\�PDQDJHPHQW� LV� IDU� IURP�VDWLVIDFWRU\�DOVR� LQ�

GHYHORSHG�FRXQWULHV
�
���

,Q�(XURSH�ERWK� WKH�TXDQWLW\� DQG� WKH�TXDOLW\� RI� IUHVK�ZDWHU� SUHVHQW�PDMRU�SUREOHPV�RYHU�
PXFK�RI�WKH�UHJLRQ�DQG�WKH�LVVXH�LV�RI�JURZLQJ�LPSRUWDQFH��81(3���������$OWKRXJK�WKHUH�LV�
QR� RYHUDOO� ZDWHU� VKRUWDJH�� ZDWHU� DYDLODELOLW\� YDULHV� FRQVLGHUDEO\�� /RZ� DYDLODELOLW\� LV� D�
FKDUDFWHULVWLF� RI� WKH� UHODWLYHO\� GU\�� VRXWKHUQ� FRXQWULHV� RI� WKH� UHJLRQ� DQG� WKRVH� ZLWK� KLJK�
SRSXODWLRQ�GHQVLWLHV�DQG�PRGHUDWH�SUHFLSLWDWLRQ�LQ�WKH�ZHVW���

7RWDO�ZDWHU�ZLWKGUDZDO�KDV� VWDELOLVHG�RU�HYHQ�GHFUHDVHG� LQ� VRPH�FRXQWULHV� LQ� UHFHQW�\HDUV�
DQG� WKHUH� DUH� VRPH� HQFRXUDJLQJ� VLJQV� RI� LQFUHDVHG� ZDWHU� XVH� HIILFLHQF\� GXH� WR� LPSURYHG�
WHFKQRORJ\�LQ�LQGXVWULDO�DQG�DJULFXOWXUDO�VHFWRUV��2Q�WKH�RWKHU�KDQG��ODUJH�DPRXQWV�RI�ZDWHU�DUH�
EHLQJ� ORVW� WKURXJK� OHDNDJHV�� SDUWLFXODUO\� LQ� XUEDQ�ZDWHU� V\VWHPV�ZKHUH� ORVVHV� RI� XS� WR� ����
KDYH� EHHQ� UHSRUWHG� �81�(&(�� �������2Q�EDODQFH��ZDWHU� XVH� LV� VWLOO� LQFUHDVLQJ� LQ� WKH� UHJLRQ�
�(($�������DQG�����D����

7KH�UHJLRQDO�LPEDODQFH�EHWZHHQ�ZDWHU�VXSSO\�DQG�GHPDQG�LV�D�PDMRU�FRQFHUQ��DV�LW�OHDGV�WR�
XQVXVWDLQDEOH� H[SORLWDWLRQ� RI� ZDWHU� UHVRXUFHV� LQ� PDQ\� DUHDV�� 7KH� QRWLFHDEOH� LQFUHDVH� LQ�

��

�
�6HH�+RPHU�'L[RQ���������������/RQHUJHQ���������/RQHUJHQ�DQG�.DYDQDXJK�������� �

�
�6HH�6RPO\RG\��������� �



� ��
�
�

IUHTXHQF\� DQG� VHYHULW\� RI� GURXJKWV� LQ� WKH� UHJLRQ�� SRVVLEO\� DQ� HDUO\� VLJQ� RI� FOLPDWH� FKDQJH��
FRXOG�H[DFHUEDWH�WKLV�VLWXDWLRQ��81(3����������

*URXQGZDWHU�LV�RI�HQRUPRXV�LPSRUWDQFH�IRU�SXEOLF�ZDWHU�VXSSOLHV�LQ�WKH�UHJLRQ��SURYLGLQJ�
DURXQG�����RI� WKH�WRWDO� �(($���������$ERXW�����RI�(XURSHDQ� LQGXVWULDO�DQG�XUEDQ�FHQWUHV�
DUH� FORVH� WR� DUHDV� ZKHUH� JURXQG� ZDWHU� LV� RYHUH[SORLWHG� DQG� VRPH� DUH� H[SHULHQFLQJ� ZDWHU�
VKRUWDJHV� DV� D� UHVXOW�� ���� RI� ZHWODQGV� ZHVW� RI� WKH� 8UDOV� DUH� WKUHDWHQHG� E\� ORZHUHG�
JURXQGZDWHU�WDEOHV��DQG�H[WHQVLYH�WUDFWV�RI�WKH�0HGLWHUUDQHDQ��%DOWLF��DQG�%ODFN�VHD�FRDVWV�DUH�
VXIIHULQJ�IURP�VDOW�LQWUXVLRQ�LQ�JURXQGZDWHU�VXSSOLHV���

:DWHU�TXDOLW\�LV�WKH�VHFRQG�IUHVKZDWHU�FRQFHUQ��7KH�UDQJH�RI�SRVVLEOH�FRQWDPLQDQWV�DQG�WKH�
PRELOLW\�RI�ZDWHU� LQ� WKH�HQYLURQPHQW�PDNH� WKLV�D�FRPSOH[� LVVXH��(XURSHDQ�ZDWHUV� WHQGHG�WR�
VKRZ�D�PDUNHG�LQFUHDVH�LQ�ERWK�SKRVSKRUXV�DQG�QLWURJHQ�ORDGLQJV�GXULQJ�WKH�����V�DQG�����V��
PDNLQJ� WKHP� PRUH� SURQH� WR� HXWURSKLFDWLRQ� DQG� WR[LFLW\�� :KLOH� SRLQW� VRXUFHV�� SDUWLFXODUO\�
PXQLFLSDO� VHZDJH� RXWIORZV��PDNH� D�PDMRU� FRQWULEXWLRQ� WR� SKRVSKRUXV� OHYHOV�� LQ� VRPH� DUHDV��
DJULFXOWXUH�LV�HVWLPDWHG�WR�EH�UHVSRQVLEOH�IRU�XS�WR�����RI�WKH�QLWURJHQ�ORDGLQJ�DQG��������RI�
WKH�SKRVSKRUXV�ORDGLQJ�LQ�VXUIDFH�ZDWHUV��(($���������'HVSLWH�D�OHYHOOLQJ�RII�LQ�DYHUDJH�LQSXWV�
RI� QLWURJHQ� IHUWLOLVHU� WR� DJULFXOWXUDO� ODQG� DQG� D� GUDVWLF� IDOO� LQ�PDQ\� FRXQWULHV�� QLWURJHQ� OHYHOV�
KDYH� FRQWLQXHG� WR� ULVH� LQ� PRUH� WKDQ� WZR� WKLUGV� RI� WKH� (XURSHDQ� ULYHUV� PHDVXUHG�� ,Q�
JURXQGZDWHU�� QLWUDWH� FRQFHQWUDWLRQV� DUH� IUHTXHQWO\� DERYH� OHYHOV� FRQVLGHUHG� VDIH� IRU� KXPDQ�
FRQVXPSWLRQ���

+RZHYHU��IRU�SKRVSKRUXV�WKH�WUHQGV�KDYH�QRZ�UHYHUVHG�ZKHUH�FRXQWULHV��PDLQO\�LQ�WKH�ZHVW�
DQG�VRXWK��KDYH�WDNHQ�SRVLWLYH�PHDVXUHV�WR�UHGXFH�GLVFKDUJHV��(($��������:+2����������

/RDGLQJV�RI�RUJDQLF�PDWWHU�KDYH�GHFUHDVHG� LQ�PDQ\�(XURSHDQ� ULYHUV� DV� VHZDJH� WUHDWPHQW�
SUDFWLFHV�KDYH�LPSURYHG��+RZHYHU��WKLV�IRUP�RI�IUHVKZDWHU�FRQWDPLQDWLRQ�LV�VWLOO�ZLGHVSUHDG�LQ�
VRPH� SDUWV� RI� WKH� UHJLRQ�� 7KH� ZRUVW� DIIHFWHG� FRXQWULHV� DUH� %HOJLXP�� %XOJDULD�� WKH� &]HFK�
5HSXEOLF��'HQPDUN��,WDO\��WKH�1HWKHUODQGV�DQG�3RODQG��(($����������

5HFHQW� LQIRUPDWLRQ� VKRZV� WKDW� WKH� UHJXODWLRQV� LQWURGXFHG� LQ� UHVSRQVH� WR� WKH� DODUPLQJ�
FRQFHQWUDWLRQV� RI� KHDY\�PHWDOV� LQ�PDQ\� (XURSHDQ� ODNHV� DQG� ULYHUV� LQ� WKH� ����V� KDYH� EHHQ�
HIIHFWLYH�� ,Q� JHQHUDO�� FRQFHQWUDWLRQV� WRGD\� DUH�ZHOO� EHORZ� VWDQGDUGV� IRU� GULQNLQJ�ZDWHU�� RQO\�
PHUFXU\�DQG�FDGPLXP�H[FHHG�GULQNLQJ�ZDWHU�VWDQGDUGV�LQ�VRPH�ULYHUV��7KHUH�DUH��KRZHYHU��VWLOO�
VRPH� KHDY\�PHWDO� ´KRW� VSRWVµ� DVVRFLDWHG� ZLWK� PLQLQJ� DUHDV� DQG� LQGXVWULHV� XVLQJ� ODUJH�
TXDQWLWLHV�RI�PHWDOV�WKDW�SRVH�D�ULVN�WR�KXPDQ�KHDOWK���

*URXQGZDWHU�SROOXWLRQ�LV�H[SHFWHG�WR�EHFRPH�LQFUHDVLQJO\�ZLGHVSUHDG�DQG�DFXWH�LQ�FRPLQJ�
\HDUV�� SDUWLFXODUO\�EHFDXVH�RI�XQFRQWUROOHG�ZDVWH�GHSRVLWV�� OHDNDJH� IURP�SHWURFKHPLFDO� WDQNV��
DQG�FRQWLQXLQJ�SHUFRODWLRQ�RI�XQWUHDWHG�VHZDJH��SHVWLFLGHV�DQG�RWKHU�SROOXWDQWV� LQWR�DTXLIHUV��
$V� WKH� DOUHDG\� KLJK� SURSRUWLRQ� RI� (XURSH·V� GULQNLQJ� ZDWHU� IURP� WKLV� VRXUFH� LV� H[SHFWHG� WR�
LQFUHDVH��JURXQGZDWHU�TXDOLW\�LV�D�SULRULW\�LVVXH���

�
�

��� ,QVWLWXWLRQDO�FKDQJHV�LQ�WKH�ZDWHU�VHFWRU�

7KH�ZDWHU�VHFWRU�LV�XQGHUJRLQJ�UHPDUNDEOH�FKDQJHV�LQ�UHFHQW�\HDUV��:KLOH�SDVW�DFKLHYHPHQWV�
ZHUH�DVVRFLDWHG�PDLQO\�ZLWK�LQYHVWPHQW�LQ�QHZ�SK\VLFDO�VWUXFWXUHV��UHFHQW�GHYHORSPHQWV�LQ�WKH�
ZDWHU� VHFWRU� DUH� DVVRFLDWHG� WR� D� JUHDWHU� H[WHQW� ZLWK� LPSURYHG�PDQDJHPHQW� DQG� LQVWLWXWLRQDO�
FKDQJHV���

7KH� VKLIW� IURP�UHO\LQJ�RQ�DGGLWLRQDO� FRQVWUXFWLRQ�� DV� D�PHDQV� IRU� VROYLQJ�ZDWHU�QHHGV�� WR�
LPSURYLQJ�ZDWHU�UHVRXUFH�PDQDJHPHQW�DQG�LQVWLWXWLRQV�RI�LQGLYLGXDO�FRXQWULHV�KDV�EHHQ�FDXVHG�
E\��'LQDU����������
9 LQFUHDVLQJ�DZDUHQHVV�UHJDUGLQJ�ZDWHU�DYDLODELOLW\���
9 WKH�LQFUHDVLQJ�GHPDQGV�IRU�ILVFDO�DXVWHULW\�LQ�PRVW�FRXQWULHV�WKDW�KDYH�UHVXOWHG�LQ�JURZLQJ�

LQWHUHVW�LQ�OHDVW�FRVW�DOWHUQDWLYHV�IRU�PHHWLQJ�ZDWHU�QHHGV���
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9 LQFUHDVHG� DZDUHQHVV� DERXW� WKH� HQYLURQPHQWDO� LPSDFWV� UHODWHG� WR� WKH� FRQVWUXFWLRQ� RI�
K\GUDXOLF�LQIUDVWUXFWXUHV���

9 FRPSHWLWLRQ�E\�YDULRXV�VHFWRUV�IRU�VFDUFH�ZDWHU�UHVRXUFHV�WKDW�KDV�LQFUHDVHG�DV�D�UHVXOW�RI�
JURZLQJ�SRSXODWLRQ�DQG�LQFUHDVHG�HFRQRPLF�DFWLYLW\��
7KH� FULVLV� LQ� WKH� ZDWHU� VHFWRU� KDV�PDGH� DSSDUHQW� WKH� LQKHUHQW� OLPLWDWLRQV� RI� WKH� H[LVWLQJ�

LQVWLWXWLRQV�LQ�GHDOLQJ�HIIHFWLYHO\�ZLWK�WKH�QHZ�VHW�RI�SUREOHPV�WKDW�DUH�QRW�UHODWHG�WR�UHVRXUFH�
GHYHORSPHQW�EXW�WR�UHVRXUFH�DOORFDWLRQ�DQG�PDQDJHPHQW��7KH�GLYHUVH�HFRQRPLF�DQG�SROLWLFDO�
FRQVHTXHQFHV� RI� ZDWHU� VFDUFLW\�� LQFOXGLQJ� WKH� ZLGHVSUHDG� RFFXUUHQFH� RI� LQWHU�UHJLRQDO� DQG�
LQWHU�VHFWRUDO�ZDWHU�FRQIOLFWV��KDYH�KHLJKWHQHG�WKH�QHHG�IRU�FUHDWLQJ�IOH[LEOH�EXW�HIIHFWLYH�ZDWHU�
DOORFDWLRQ�DQG�PDQDJHPHQW�PHFKDQLVPV���

7KH� FURVV�FRXQWU\� HYDOXDWLRQ� RI�ZDWHU� VHFWRU� SUREOHPV� DQG� LQVWLWXWLRQDO� UHVSRQVHV� VKRZV�
UDWKHU� FOHDUO\� WKDW� WKH� GRPLQDQW� ZDWHU� VHFWRU� FRQFHUQV� UHYROYH� QR� ORQJHU� DURXQG� ZDWHU�
GHYHORSPHQW� DQG� ZDWHU� TXDQWLW\� EXW� DURXQG� ZDWHU� DOORFDWLRQ� DQG� ZDWHU� TXDOLW\� �6DOHWK� DQG�
'LQDU������D���:LWK�D�VKLIWLQJ�QDWXUH�RI�ZDWHU�SUREOHPV��WKH�GHYHORSPHQW�SDUDGLJP�XQGHUO\LQJ�
FXUUHQW�ZDWHU�LQVWLWXWLRQV�LV�DOVR�XQGHUJRLQJ�LUUHYHUVLEOH�FKDQJHV��7KHVH�FKDQJHV�LQFOXGH��
9 DGGUHVVLQJ�ZDWHU�DV�DQ�HFRQRPLF�JRRG��
9 VWUHQJWKHQLQJ�DOORFDWLRQ�FDSDELOLWLHV��
9 LQFUHDVLQJ�WKH�UHOLDQFH�RQ�PDUNHW�IRUFHV���
9 UHYLYLQJ�WKH�SD\PHQW�FXOWXUH��
9 HQVXULQJ�ILQDQFLDO�VHOI�VXIILFLHQF\���
9 SURPRWLQJ�GHFHQWUDOL]HG�GHFLVLRQ�VWUXFWXUH���
9 HQFRXUDJLQJ�WKH�DGRSWLRQ�RI�PRGHUQ�WHFKQRORJ\�DQG�LQIRUPDWLRQ�LQSXWV���

$Q� LPSRUWDQW� LVVXH� LV� WR� ILQG� ZKDW� H[SODLQV� WKHVH� LQVWLWXWLRQDO� FKDQJHV� DQG� KRZ� WKHVH�
FKDQJHV�DUH� LQWHUUHODWHG��2QH�RI� WKH�NH\�SUHPLVHV� LQ� LQVWLWXWLRQDO�HFRQRPLFV� OLWHUDWXUH� LV� WKDW�
LQVWLWXWLRQDO� FKDQJH� RFFXUV� RQO\� ZKHQ� LWV� WUDQVDFWLRQ� FRVWV� DUH� OHVV� WKDQ� WKH� FRUUHVSRQGLQJ�
RSSRUWXQLW\� FRVWV� �2OVRQ�� ������ %URPOH\�� ������ 1RUWK�� ������� ,Q� WKH� SDUWLFXODU� FRQWH[W� RI�
ZDWHU� LQVWLWXWLRQV�� WUDQVDFWLRQ�FRVWV�FRYHU�ERWK� WKH�UHDO�DQG�PRQHWDU\�FRVWV�RI� LQVWLWXWLQJ� WKH�
UHJXODWRU\��PRQLWRULQJ�DQG�HQIRUFHPHQW�PHFKDQLVPV�QHHGHG�IRU�ZDWHU�UHVRXUFH�GHYHORSPHQW��
DOORFDWLRQ�DQG�PDQDJHPHQW��6LPLODUO\��WKH�RSSRUWXQLW\�FRVWV�FRYHU�ERWK�WKH�UHDO�DQG�HFRQRPLF�
YDOXH�RI�RSSRUWXQLWLHV�IRUHJRQH�RU�WKH�QHW�VRFLDO� ORVV�GXH�WR� VWDWXV�TXR��:LWK�LQFUHDVLQJ�ZDWHU�
VFDUFLW\�� WKH�RSSRUWXQLW\�FRVWV�RI� VWDWXV�TXR�DUH� LQGHHG�KXJH�DQG� LQFUHDVLQJ�IDVW� WR�H[FHHG�WKH�
FRUUHVSRQGLQJ�WUDQVDFWLRQ�FRVWV���

6LQFH� WKH�PDJQLWXGH� RI� QHW� EHQHILWV� IURP� LQVWLWXWLRQDO� FKDQJHV� LQ�ZDWHU� VHFWRU� LV� D� GLUHFW�
IXQFWLRQ� RI� WKH� GHJUHH� RI� ZDWHU� VFDUFLW\�� WKH� HFRQRPLF� LQFHQWLYHV� IRU� LQVWLWXWLRQDO� FKDQJH�
LQFUHDVH�ZLWK�HYHU\�LQFUHDVH�LQ�WKH�OHYHO�RI�ZDWHU�VFDUFLW\�DV�LQGXFHG�E\�IDFWRUV�OLNH�SRSXODWLRQ�
JURZWK�� HFRQRPLF� GHYHORSPHQW� DQG� FOLPDWH� FKDQJH�� ,QFUHDVLQJ�ZDWHU� VFDUFLW\� DOVR�PDJQLILHV�
WKH�UHDO�DQG�HFRQRPLF�FRVWV�RI�LQDSSURSULDWH�ZDWHU�VHFWRU�SROLFLHV�ZKLFK�FDQ�EH�DSSUR[LPDWHG�
E\� WKH� JDS� EHWZHHQ� WKH� VFDUFLW\� YDOXH� RI� ZDWHU� DQG� WKH� SUHYDLOLQJ� ZDWHU� FKDUJHV�� 7KH�
RSSRUWXQLW\�FRVW�RI� LQVWLWXWLRQDO�FKDQJH�ZLWKLQ�WKH�ZDWHU�VHFWRU� LV�DOVR�VWURQJO\� LQIOXHQFHG�E\�
VRPH�IDFWRUV�WKDW�RULJLQDWH�RXWVLGH�WKH�VWULFW�FRQILQHV�RI�WKH�ZDWHU�VHFWRU��7KHVH�IDFWRUV�LQFOXGH�
WKH� PDFUR� HFRQRPLF� DGMXVWPHQW� SROLFLHV�� VRFLR�SROLWLFDO� OLEHUDOL]DWLRQ� DQG� UHFRQVWUXFWLRQ�
SURJUDPV�DQG�ZDWHU�UHODWHG�QDWXUDO�FDWDVWURSKHV�VXFK�OLNH�GURXJKWV��IORRGV�DQG�VRLO�VDOLQLW\���

7KH�WKHRUHWLFDO�OLWHUDWXUH�HODERUDWLQJ�WKH�DGGLWLRQDO�JDLQV�SRVVLEOH�IURP�LQVWLWXWLRQDO�FKDQJHV�
LV� YDVW� DQG� JURZLQJ�� 7KH� LVVXH� RI� LQVWLWXWLRQ�SHUIRUPDQFH� LQWHUDFWLRQ� ZLWKLQ� ZDWHU� VHFWRU� LV�
FRYHUHG�E\�WKH� LPSRUWDQW�ZRUNV�E\�)UHGHULNVHQ���������/H�0RLJQH� HW�DO��� �������DQG�3LFFRWWR�
��������

%RWK�WKH�JHQHUDO�DQG�VSHFLILF�DVSHFWV�RI� WKH� OLQNDJHV�EHWZHHQ�ZDWHU� LQVWLWXWLRQV�DQG�ZDWHU�
VHFWRU�SHUIRUPDQFH�KDYH�EHHQ�UHFRJQL]HG�ZLGHO\�HLWKHU�ZLWKLQ�D�WKHRUHWLFDO��DQHFGRWDO�RU�FDVH�
VWXG\� IUDPHZRUN� �+DUWPDQ� DQG� 6HDVWRQH�� ������*XJJHQKHLP�� ������ /H�0RLJQH� HW� DO��� ������
+RZLWW���������
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:DGH��������FRPSDUHV�WKH�\LHOG�DQG�HPSOR\PHQW�SHUIRUPDQFHV�RI�LUULJDWLRQ�ZDWHU�FRQWURO�
LQVWLWXWLRQV��L�H���WKH�ZDWHU�GLVWULEXWLRQ�V\VWHP�DQG�DOORFDWLRQ�SURFHGXUH��LQ�6RXWKHUQ�,QGLD�ZLWK�
WKDW� LQ� .RUHD� ZLWKLQ� DQ� HVVHQWLDOO\� GHVFULSWLYH� DQG� QRQ�TXDQWLWDWLYH� IUDPHZRUN�� 7KH� EHWWHU�
SHUIRUPDQFH�RI�.RUHD�LV�H[SODLQHG�LQ�WHUPV�RI�D�EHWWHU�ZDWHU�VXSSO\��VPDOO��GHFHQWUDOL]HG��DQG�
GHPDQG�FRQWUROOHG�V\VWHP��DQG�JRRG�PDQDJHPHQW�VWUXFWXUH��/R�DQG�7DQJ��������XWLOL]H�D�FDVH�
VWXG\� IUDPHZRUN� WR� H[SODLQ� WKH� GLIIHUHQWLDO� SHUIRUPDQFH� RI� LQVWLWXWLRQDO� DUUDQJHPHQWV�
�JRYHUQDQFH�DQG�PDQDJHPHQW�VWUXFWXUHV��LQ�FRQWUROOLQJ�ZDWHU�SROOXWLRQ�IURP�GLIIHUHQW�VRXUFHV�
�LQGXVWULDO�DQG�GRPHVWLF��E\�FRQVLGHULQJ�WKH�FDVH�RI�*XDQJ]KRX�0XQLFLSDOLW\��&KLQD��7KH�PDLQ�
UHVXOW� LV� WKDW� VLQFH� QR� RQH� VHW� RI� LQVWLWXWLRQDO� DUUDQJHPHQWV� FDQ� VROYH� DOO� W\SHV� RI� FROOHFWLYH�
SUREOHPV�� D� EHWWHU� LQVWLWXWLRQDO� SHUIRUPDQFH� FDQ� EH� HQVXUHG� RQO\� E\� GHVLJQLQJ� WKHP� WR� EH�
FRPSDWLEOH�ZLWK� WKH� W\SH� RI� SUREOHPV� WKH\� FRQIURQW��2WKHU� VWXGLHV� VSHFLILFDOO\� FRQVLGHU� WKH�
UROH� RI� WKH� FRQWH[W�ZLWKLQ�ZKLFK� WKH� LQVWLWXWLRQ�SHUIRUPDQFH� LQWHUDFWLRQ�RFFXUV� LQ� WKH�ZDWHU�
VHFWRU��5DXVVHU�DQG�=XVPDQ��������<DQJ���������

6RPH�UHFHQW�VWXGLHV�WU\�WR�TXDQWLI\�WKH�SRWHQWLDO�JDLQ�IURP�FKDQJHV�LQ�D�SDUWLFXODU�VHJPHQW�
RI�ZDWHU� LQVWLWXWLRQV� OLNH�ZDWHU�PDUNHWV�� LQWHU�UHJLRQDO� WUDQVIHUV� DQG�ZDWHU�TXDOLW\� LQVWLWXWLRQV�
�9DX[�DQG�+RZLWW�� ������'LQDU� DQG�/DWH\�� ������=LOEHUPDQ�HW� DO��� �������$� IHZ�VWXGLHV�KDYH�
VLPXODWHG� WKH� HIIHFWV� RI�PDUNHW� DQG� DGPLQLVWUDWLYH� WUDQVIHUV� LQ� WKH�ZHVWHUQ�86$� �:KLWWOHVH\�
DQG�+RXVWRQ�� ������ +DPLOWRQ� HW� DO��� ������ 5RVHQ� DQG� 6H[WRQ�� ������:HLQEHUJ� HW� DO��� �������
2WKHU�VWXGLHV�KDYH�UHOLHG�RQ�GDWD�IURP�DFWXDO�WUDGHV�LQ�RUGHU�WR�DVVHVV�WKH�HIILFLHQF\�RI�ZDWHU�
PDUNHWV��0DDV�DQG�$QGHUVRQ��������HYDOXDWHG�WKH�ZDWHU�PDUNHW�LQ�$OLFDQWH��6SDLQ��DQG�IRXQG�
WKDW� WKH�PDUNHW� V\VWHP� SURGXFHG� JUHDWHU� QHW� LQFUHDVHV� LQ� UHJLRQDO� LQFRPH� WKDQ� WKH� URWDWLRQ�
V\VWHPV��&KDQJ�DQG�*ULIILQ��������HVWLPDWHG�WKH�JDLQV�IURP�WUDGH�IRU�WUDQVIHUV�IURP�DJULFXOWXUH�
WR� PXQLFLSDO� ZDWHU� VXSSO\�� &ROE\� ������� HVWLPDWHG� WKH� WUDQVDFWLRQ� FRVWV� UHTXLUHG� WR� REWDLQ�
DSSURYDO�RI�ZDWHU�WUDQVIHUV�DQG�WKH�OLWLJDWLRQ�FRVWV�RI�WKLUG�SDUW\�FKDOOHQJHV�DQG�VXJJHVWHG�WKDW�
WKLV� LV� QRW� H[FHVVLYHO\� EXUGHQVRPH��+HUQH� DQG� (DVWHU� ������� GHPRQVWUDWHG� WKDW� WKH�PDUNHW�
WUDQVIHU�RI�ZDWHU�XVH�ULJKWV�SURGXFH�VXEVWDQWLDO�HFRQRPLF�JDLQV�IURP�WUDGH� LQ�ERWK�WKH�(OTXL�
DQG�/LPDUu�9DOOH\V� LQ�QRUWK�FHQWUDO�&KLOH��7KHVH�HFRQRPLF�JDLQV�RFFXU� LQ� LQWHUVHFWRUDO� WUDGHV�
DQG�LQ�WUDGHV�EHWZHHQ�IDUPHUV�DQG�WKH\�SURGXFH�UHQWV�IRU�ERWK�EX\HUV�DQG�VHOOHUV��

7KHUH� DUH� DOVR� IHZ� VWXGLHV� ZKLFK� SURYLGH� VRPH� URXJK� QXPHULFDO� HVWLPDWHV� IRU� WKH�
RSSRUWXQLW\� FRVW� �L�H��� WKH�SRWHQWLDO� VRFLDO� JDLQ��RI� FKDQJH� LQ�ZDWHU� LQVWLWXWLRQ�DV� D�ZKROH� IRU�
FRXQWULHV� OLNH� &KLOH� �*D]PXUL� DQG� 5RVHJUDQW�� ������ DQG� ,QGLD� �6DOHWK�� ������� 6XFK� QDWLRQDO�
OHYHO�HVWLPDWHV�YDU\�IURP������PLOOLRQ�IRU�&KLOH�WR�����ELOOLRQ�IRU�,QGLD���

$V� GLVWLQFW� IURP� WKH� DSSURDFK�RI� WU\LQJ� WR� HVWLPDWH� WKH�RSSRUWXQLW\� FRVWV� RI� LQVWLWXWLRQDO�
FKDQJH��WKHUH�DUH�DOVR�DWWHPSWV�ZKLFK�WULHV�WR�GLUHFWO\�HVWLPDWH�WKH�WUDQVDFWLRQ�FRVWV�RI�UHIRUP�
�&ROE\��������(DVWHU�HW�DO����������

)LQDOO\��WKH�VWXG\�E\�6DOHWK�DQG�'LQDU��������PDNHV�DQ�DQDO\WLFDO�GHFRPSRVLWLRQ�RI�ERWK�WKH�
ZDWHU� LQVWLWXWLRQ� DQG� ZDWHU� VHFWRU� SHUIRUPDQFH�� 8WLOL]LQJ� WKLV� GHFRPSRVLWLRQ� H[HUFLVH�� WKH�
LQVWLWXWLRQ�SHUIRUPDQFH� LQWHUDFWLRQ� ZLWKLQ� WKH� ZDWHU� VHFWRU� LV� HODERUDWHG� WR� DQDO\WLFDOO\�
GHPRQVWUDWH� VRPH� RI� WKH� PDMRU� OD\HUV� RI� LQVWLWXWLRQDO� LQWHU�OLQNDJHV� DQG� LQVWLWXWLRQ�
SHUIRUPDQFH�OLQNDJHV��'HILQLQJ�D�VHW�RI�YDULDEOHV�WR�FDSWXUH�WKH�LQVWLWXWLRQDO�DQG�SHUIRUPDQFH�
DVSHFWV�� VRPH� RI� WKH� PDMRU� OD\HUV� RI� LQVWLWXWLRQDO� LQWHU�OLQNDJHV� DQG� LQVWLWXWLRQ�SHUIRUPDQFH�
OLQNDJHV�DUH�IRUPDOO\�PRGHOOHG�DV�D�VHW�RI�LQWHU�OLQNHG�HTXDWLRQV���

�
�

����� �,PSURYLQJ�ZDWHU�PDQDJHPHQW�WKURXJK�LQVWLWXWLRQDO�FKDQJHV�

$V�ZH�KDYH�VHHQ��D�UH�H[DPLQDWLRQ�RI�WKH�ZD\V�LQ�ZKLFK�ZDWHU�LV�DOORFDWHG�DQG�PDQDJHG�LV�
WKH�WRSLF�RI�D�JURZLQJ�OLWHUDWXUH���
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%HFDXVH� ZDWHU� LV� FULWLFDO� WR� KXPDQ� VXUYLYDO� DQG� EHFDXVH� UHOLDQFH� RQ�PDUNHW� IRUFHV� DORQH�
ZRXOG� QRW� EULQJ� DERXW� VRFLDOO\� RSWLPDO� VROXWLRQV�� SXEOLF� DXWKRULWLHV� LQ�PRVW� FRXQWULHV� KDYH�
DVVXPHG�YDVW�UHVSRQVLELOLWLHV�IRU�WKH�RYHUDOO�PDQDJHPHQW�RI�ZDWHU�UHVRXUFHV���

7KH�SHUIRUPDQFH�UHFRUG�RI�SXEOLFO\�RZQHG�DQG�PDQDJHG�ZDWHU�VHUYLFHV�V\VWHP�LV��KRZHYHU��
XQVDWLVIDFWRU\�DQG�� LQ�VRPH�FDVHV�� OHVV�HIILFLHQW�WKDQ�WKDW�RI�WKH�SULYDWH�VHFWRU��,W�KDV�EHFRPH�

HYLGHQW�WKDW�FXUUHQW�SUDFWLFHV�DQG�SROLFLHV�DUH�QRW�VXVWDLQDEOH�DQG�WKDW�UHIRUPV�DUH�QHHGHG
�
���

7KH� DLP� RI� WKLV� VHFWLRQ� LV� WR� SURYLGH� DQ� RYHUYLHZ� RI� WKHVH� SROLF\� RSWLRQV�� ,� VWDUW� E\�
DQDO\VLQJ� WKH� VRXUFHV�RI� WKH�PDUNHW� IDLOXUH� DV�ZHOO� DV�JRYHUQPHQW� IDLOXUHV� LQ�ZDWHU� UHVRXUFHV�
PDQDJHPHQW��

�
������� 0DUNHW�IDLOXUHV�LQ�ZDWHU�PDQDJHPHQW�

0DUNHW�IDLOXUHV��DV�ZHOO�DV�SROLWLFDO�HFRQRP\�FRQVLGHUDWLRQV��KDYH� LQGXFHG�JRYHUQPHQWV�WR�
LQWHUYHQH�KHDYLO\�LQ�ERWK�WKH�SURGXFWLRQ�DQG�GHOLYHU\�RI�ZDWHU�VHUYLFHV��

:DWHU�DFWLYLWLHV�DUH�KLJKO\�LQWHUGHSHQGHQW��UHVXOWLQJ�LQ�VHYHUDO�H[WHUQDOLWLHV�IURP�YDULRXV�XVHV�

RI� VXUIDFH� DQG� JURXQGZDWHU
�
��7KHVH� H[WHUQDOLWLHV� LPSO\� WKDW� SULYDWH�PDUNHW� IRUFHV�ZRXOG�QRW�

OHDG�WR�DQ�RSWLPDO�DOORFDWLRQ�DQG�XVH�RI�ZDWHU��
0DQ\�RI�WKH�LQYHVWPHQW�UHODWHG�WR�ZDWHU�SURGXFWLRQ��DV�ZHOO�DV�WR�GHOLYHU\�V\VWHPV��DUH�YHU\�

ODUJH��HQWDLOLQJ�D�KXJH�IL[HG�FRVW��%RWK�SURGXFWLRQ�DQG�GHOLYHU\�V\VWHPV�H[KLELW�HFRQRPLHV�RI�
VFDOH�� ZKHWKHU� DW� D� QDWLRQDO� RU� ORFDO� OHYHO�� JLYLQJ� ULVH� WR� QDWXUDO� PRQRSROLHV�� 1DWXUDO�
PRQRSROLHV� KDYH� D� WHQGHQF\� WR� FKDUJH�PRUH� IRU� WKHLU� VHUYLFHV� DQG� SURGXFH� OHVV� WKDQ� ZKDW�
ZRXOG� EH� REVHUYHG� XQGHU� FRPSHWLWLYH� FRQGLWLRQV�� 0RUHRYHU�� EHFDXVH� HQWU\� FRVWV� FDQ� EH�
H[WUHPHO\�KLJK��WKH�OHYHO�RI�FRQWHVWDELOLW\�RI�WKH�VHUYLFH�FDQ�EH�ORZ��7KLV�LPSOLHV�WKDW�WKHUH�DUH�
QRW�LQFHQWLYHV�IRU�LQQRYDWLRQ�DQG�G\QDPLF�HIILFLHQF\��

7KH�UDWLRQDOH�RI�JRYHUQPHQW�GLUHFW�FRQWURO�RYHU�ZDWHU�VHUYLFHV·�SURGXFWLRQ�DQG�GHOLYHU\�LV�
WKH�SHUFHLYHG�SUHYDOHQFH�RI�SXEOLF�JRRG�RU�RSHQ�DFFHVV�UHVRXUFHV�FKDUDFWHULVWLFV��3XEOLF�JRRGV�
DUH� W\SLFDOO\�XQGHU�SURYLGHG� �RU�QRW�SURYLGHG� DW� DOO���ZKLOH�RSHQ�DFFHVV� UHVRXUFHV� WHQG� WR�EH�
RYHUXVHG� XQGHU� IUHH� PDUNHW� UHJLPHV�� )RU� WKLV� UHDVRQ� D� FHUWDLQ� GHJUHH� RI� JRYHUQPHQW�
LQYROYHPHQW�PD\�EH�UHTXLUHG�WR�EULQJ�DERXW�DQ�RSWLPDO�DOORFDWLRQ�RI�UHVRXUFHV��

6RPH� ZDWHU� VHUYLFHV� �L�H��� WKH� DFFHVV� WR� D� FHUWDLQ� PLQLPXP� OHYHO� RI� ZDWHU� IRU� KXPDQ�
FRQVXPSWLRQ�� FDWHU� WR� VRFLDO� REMHFWLYHV� WKDW� KDYH� ZLGH� SROLWLFDO� DFFHSWDQFH� DQG� DUH� WKXV�
FRQVLGHUHG�´PHULW�JRRGVµ��3ULYDWH�HQWLWLHV�SURYLGLQJ� WKHVH�ZDWHU�VHUYLFHV�FDQ�EH�VXEMHFWHG� WR�
SROLWLFDO�LQWHUYHQWLRQ�LI�SULFHV�DUH�FRQVLGHUHG�WRR�KLJK��EXW�DOVR�HQWLWLHV�GHDOLQJ�ZLWK�RWKHU�ZDWHU�
VHUYLFHV�FDQ�EH�DIIHFWHG�E\�SROLWLFDOO\�PRWLYDWHG�LQWHUIHUHQFH��

*LYHQ� WKH� SROLWLFDO� VHQVLWLYLW\� RI� ZDWHU� DV� D�PHULW� JRRG� DQG� WKH� ODUJH� VL]H� DQG� ORQJ� WLPH�
KRUL]RQV� RI�PDQ\�ZDWHU� SURMHFWV��ZH� FRXOG� KDYH� D� VLWXDWLRQ�ZKHUH�PDUNHW� IRUFHV�ZRXOG� QRW�
JHQHUDWH�DGHTXDWH�OHYHOV�RI�LQYHVWPHQW��

�
������� *RYHUQPHQW�IDLOXUHV�LQ�ZDWHU�PDQDJHPHQW�

7R�RYHUFRPH�PDUNHW�IDLOXUHV�LQ�ZDWHU�PDQDJHPHQW��JRYHUQPHQWV�KDYH�FUHDWHG�DJHQFLHV�WR�
ILQDQFH�DQG�PDLQWDLQ�SXEOLF�RZQHUVKLS�RI�LQIUDVWUXFWXUHV�DQG�IRUPXODWHG�UHJXODWLRQV�SHUWDLQLQJ�
WR� WKH� DOORFDWLRQ�� XVH� DQG� GLVSRVDO� RI� ZDWHU�� +RZHYHU� WKLV� DSSURDFK� KDV� QRW� EHHQ� IUHH� RI�
SUREOHPV��

��
�
�0RVW�RI�WKH�SROLF\�RSWLRQV�VKDUH�WKH�REMHFWLYH�RI�WUHDWLQJ�ZDWHU�DQG�ZDWHU�VHUYLFHV�DV�DQ�HFRQRPLF�JRRG��E\�

UHJXODWLQJ�SULYDWH� LQHIILFLHQW� DSSURSULDWLRQ�RI�RSHQ �DFFHVV� UHVRXUFHV� DQG�E\�PDNLQJ� WKH�GHPDQG� IRU�ZDWHU� OHVV�
LQGHSHQGHQW�RI�XVHUV·�ZLOOLQJQHVV�WR�SD\�IRU�LW� �

�
�3ROOXWLRQ�RI�ZDWHU�E\�DQ�LQGXVWULDO�XVHU��WKDW�UHGXFHV�WKH�TXDOLW\�RI�ZDWHU�IRU�RWKHU�XVHUV��LV�DQ�H[DPSOH�RI�

H[WHUQDOLW\��
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3XEOLF� DOORFDWLRQ� PHFKDQLVPV� RIWHQ� OHDG� WR� ZDVWH� DQG� PLVDOORFDWLRQ� RI� ZDWHU�� DV� ZHOO� DV�
IUDJPHQWHG�LQYHVWPHQW�DQG�PDQDJHPHQW�RI�WKH�H[LVWLQJ�UHVRXUFH��$OVR��SXEOLF�DOORFDWLRQ�RIWHQ�
GRHV�QRW�VXSSRUW�XVHU�SDUWLFLSDWLRQ��,Q�PDQ\�FDVHV��WKHVH�UHVXOWV�FRQWUDGLFW�WKH�RULJLQDO�SROLF\�
JRDOV�LQ�WKH�EDVLV�RI�WKH�SXEOLF�LQWHUYHQWLRQ��1DPHO\��VRFLDO�REMHFWLYHV�DUH�QRW�IXOILOOHG��

3XEOLF� DOORFDWLRQ� RU� UHJXODWLRQ� LV� FOHDUO\� QHFHVVDU\� DW� VRPH� OHYHOV�� SDUWLFXODUO\� IRU� LQWHU�
VHFWRUDO� DOORFDWLRQ�� +RZHYHU�� SUREOHPV� ZLWK� WKLV� IRUP� RI� DOORFDWLRQ� DUH� VHHQ� LQ� SRRU�
SHUIRUPDQFH� RI� JRYHUQPHQW�RSHUDWHG� LUULJDWLRQ� V\VWHPV�� OHDNLQJ� PXQLFLSDO� ZDWHU� VXSSO\�
V\VWHPV� RSHUDWHG� E\� SXEOLF� XWLOLWLHV�� OLFHQVLQJ� LUUHJXODULWLHV� DQG� LQDGHTXDWH� FRQWUROV� RYHU�
LQGXVWULDO�ZDWHU�XVH��DQG�GDPDJH�WR�ILVK�DQG�ZLOGOLIH�KDELWDWV��

$FFRUGLQJ�WR�0HLQ]HQ�'LFN�DQG�0HQGR]D���������D�PDMRU�UHDVRQ�IRU�VXFK�SUREOHPV�OLHV�LQ�
WKH�IDLOXUH�RI�WKH�SXEOLF�DOORFDWLRQ�PHFKDQLVP�WR�FUHDWH�LQFHQWLYHV�IRU�ZDWHU�XVHUV�WR�FRQVHUYH�

ZDWHU�DQG�LPSURYH�XVH�HIILFLHQF\
�
���

0RUHRYHU�� PRVW� LPSOHPHQWLQJ� DJHQFLHV� GHDOLQJ� ZLWK� ZDWHU� UHVRXUFHV� KDYH� RQO\� VHFWRUDO�
UHVSRQVLELOLW\�� )RU� WKLV� UHDVRQ� WKH\� KDYH� QHLWKHU� PDQGDWH� QRU� LQFHQWLYH� WR� FUHDWH� LQWHJUDWHG�
SURMHFWV� RU� WR� EDODQFH� WKH� QHHGV� RI� YDULRXV� XVHUV� �<RGHU� ������� 7KXV�� WKH� DJHQFLHV� RSHUDWH�
ZLWKLQ�VWULFW�OLPLWV�RQ�WKH�TXDQWLW\�RI�ZDWHU�XVH��RU�UHVSRQG�RQO\�WR�VLQJOH�FRQVWLWXHQFLHV��7KLV�
SURYLGHV� YHU\� OLWWOH� IOH[LELOLW\� WR� UHVSRQG� WR� FKDQJLQJ� SDWWHUQV� RI� ZDWHU� GHPDQG�� DQG� WKH�
GHFLVLRQ�PDNLQJ� PHFKDQLVPV� IRU� LQWHU�VHFWRUDO� DOORFDWLRQ� DUH� HLWKHU� XQFOHDU� RU� KLJKO\�
SROLWLFLVHG���

7KH�LPSRVLWLRQ�RI�QRQ�HFRQRPLF�GHFLVLRQ�UXOHV�FRQWULEXWHV�WR�WKH�LPSDLUPHQW�RI�ILQDQFLDO�
YLDELOLW\��OHDGLQJ�LQ�WXUQ�WR�WKH�F\FOH�RI�SRRU�VHUYLFHV�DQG�QRQ�SD\PHQW�RI�IHHV��

7KH�SUHVVXUH�RI�FRPSHWLWLRQ�DQG�WKH� LQFHQWLYHV�IRU�HIILFLHQF\�DUH�DEVHQW�XQGHU� WKH�W\SLFDO�
SXEOLF� RZQHUVKLS� VHW�XS��ZKHUH� WKH�PDQDJHUV� KDYH� OHVV� LQFHQWLYHV� WR� VHHN� SURILW�PD[LPLVLQJ�
UDWH�VWUXFWXUHV���

�
������� &RUUHFWLQJ�WKHVH�IDLOXUHV��

:DWHU� KDV� WUDGLWLRQDOO\� EHHQ� SURYLGHG� WR� PHHW� GHPDQG� ZLWK� VXEVWDQWLDO� LQYROYHPHQW� RI�
JRYHUQPHQWV�� 3XEOLF� DOORFDWLRQ� KDV� XVXDOO\� QRW� DGGUHVVHG� HFRQRPLF� HIILFLHQF\�� EXW� KDV� EHHQ�
QHFHVVDU\�EHFDXVH�RI�VHYHUDO�IHDWXUHV�WKDW�GLVWLQJXLVK�ZDWHU�IURP�RWKHU�VFDUFH�UHVRXUFHV��

:LWK�LQFUHDVHG�SRSXODWLRQ�JURZWK�UDWHV��LPSURYHG�OLIH�VW\OH�DQG�GHFOLQLQJ�VXSSOLHV��ERWK�LQ�
WHUPV�RI�TXDQWLW\�DQG�TXDOLW\���WKH�FRPSHWLWLRQ�RYHU�VFDUFH�ZDWHU�UHVRXUFHV�LV� LQFUHDVLQJ��,W� LV�

WKXV�RI�LQFUHDVLQJ�LPSRUWDQFH�WKDW�WKH�H[LVWLQJ�ZDWHU�UHVRXUFHV�EH�DOORFDWHG�PRUH�HIILFLHQWO\
�
��

$� QHZ� DSSURDFK� LQYROYHV� FKDQJLQJ� WKH� UROH� RI� JRYHUQPHQW� LQ� PDQDJLQJ� ZDWHU�� 0RUH�
HPSKDVLV�LV�SODFHG�RQ�ZDWHU�DV�DQ�HFRQRPLF�JRRG�DQG�OHVV�RQ�WKH�LGHD�WKDW�VLQFH�SHRSOH�KDYH�D�
EDVLF�ULJKW�WR�ZDWHU�LW�VKRXOG�EH�SURYLGHG�QR�PDWWHU�ZKDW�WKH�FRVW��

7KH�NH\�DVSHFW�LV�WR�LPSURYH�ZDWHU�PDQDJHPHQW�E\�GHYLVLQJ�D�PL[�RI�JRYHUQPHQW�DFWLYLWLHV�
DQG�PDUNHW�EDVHG� LQFHQWLYHV� WKDW�DUH�FRQVLVWHQW�ZLWK�D�FRXQWU\·V�SROLFLHV�DQG�ZDWHU�UHVRXUFHV�
LQIUDVWUXFWXUH�� 7KH� ILUVW� VWHS� LV� WR� HVWDEOLVK� DQ� DSSURSULDWH� OHJDO�� LQVWLWXWLRQDO� DQG� HFRQRPLF�
SROLF\�IUDPHZRUN�� WKDW�SURYLGHV�UHJXODWRU\�RYHUVLJKW�WR�SURWHFW�VHUYLFH�TXDOLW\��VDIHW\�DQG�WKH�

��

�
�$�SROLF\�RI�ZDWHU�SULFLQJ�E\�SXEOLF�HQWLWLHV�ZHOO�EHORZ�LWV�HFRQRPLF�YDOXH�GR�QRW�FUHDWH�LQFHQWLYHV�IRU�WKH�

XVHUV�WKHPVHOYHV�WR�VDYH�ZDWHU�DQG�XVH�LW�PRUH�HIILFLHQWO\�� �

�
� 5HVRXUFH� DOORFDWLRQ� LV� HIILFLHQW� LI� WKH� QHW� EHQHILWV� IURP� WKH� XVH� RI� WKRVH� UHVRXUFHV� LV�PD[LPLVHG� E\� WKDW�

DOORFDWLRQ�� (IILFLHQF\� LV� QRW� QHFHVVDULO\� FRQVLVWHQW� ZLWK� VXVWDLQDELOLW\�� $FFRUGLQJ� WR� 7LHWHQEHUJ� �������� QRW� DOO�
HIILFLHQW�DOORFDWLRQV�DUH�VXVWDLQDEOH�DQG�QRW�DOO�VXVWDLQDEOH�DOORFDWLRQV�DUH�HIILFLHQW��:H�FDQ�VD\�WKDW�HIILFLHQF\�DQG�
VXVWDLQDELOLW\� DUH� VHSDUD WH�� EXW� FRPSOHPHQWDU\� FULWHULD� IRU� MXGJLQJ� WKH� RSWLPDO� UHVRXUFH� DOORFDWLRQ�� (IILFLHQF\�
FULWHULRQ�PD[LPLVHV�WKH�SUHVHQW�YDOXH�RI�QHW�EHQHILWV�WR�VRFLHW\�ZKHUHDV�VXVWDLQDELOLW\�FULWHULRQ�MXGJHV�WKH�IDLUQHVV�
RI�LQWHU�JHQHUDWLRQDO�DQG�LQWUD�JHQHUDWLRQDO�DOORFDWLRQV��)RU�D�GHILQLWLRQ�RI�VXVWDLQDELOLW\�UHIHUUHG�WR�ZDWHU�VHFWRU��
VHH������
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HQYLURQPHQW�� DV� ZHOO� DV� HQVXUH� DFFHVV� WR� ZDWHU� VXSSOLHV� DW� UHDVRQDEOH� SULFHV�� 2QFH� VXFK� D�
IUDPHZRUN�LV�LQ�SODFH��LW�LV�PXFK�HDVLHU�WR�LQWURGXFH�SULYDWH�LQFHQWLYH�EDVHG�VROXWLRQV�WR�ZDWHU�
PDQDJHPHQW�SUREOHPV��

7KHUH�LV�D�JURZLQJ�UHDOL]DWLRQ�WKDW�ZDWHU�PDQDJHPHQW�SURYLGHV�D�EXQGOH�RI�VHUYLFHV�WKDW�FDQ�
EH�GLYLGHG�XS��ZLWK�VRPH�RI�WKH�VHUYLFHV�EHWWHU��PRUH�HIILFLHQWO\��SURYLGHG�E\�WKH�SULYDWH�VHFWRU�
�(DVWHU�DQG�)HGHU���������%\�XQEXQGOLQJ�VHUYLFHV��WKH�SXEOLF�VHFWRU�FDQ�PDLQWDLQ�LWV�UROH�ZKHUH�
LW� LV�PRVW� LPSRUWDQW�� L�H��� SURWHFW� DJDLQVW�PRQRSRO\� SRZHU�� QHJDWLYH� H[WHUQDOLWLHV�� WKH� XQGHU�
SURYLVLRQ�RI�SXEOLF�JRRGV�DQG�WKH�RYHUXVH�RI�RSHQ�DFFHVV�ZDWHU��7KH�SULYDWH�VHFWRU�DQG�PDUNHW�
IRUFHV�FDQ�WKHQ�EH�XVHG�WR�KHOS�EHWWHU�PDQDJH�DQG�DOORFDWH�ZDWHU�VHUYLFHV��

$� PHFKDQLVP� WKDW� FDQ� LPSURYH� ZDWHU� PDQDJHPHQW� LV� WKH� XVH� RI� ZDWHU� PDUNHWV
�
�� 7R�

HVWDEOLVK�D�FRPSHWLWLYH�ZDWHU�PDUNHW� UHTXLUHV� LQWHUYHQWLRQ�RI�JRYHUQPHQW� WR�FUHDWH�QHFHVVDU\�
FRQGLWLRQV�IRU�PDUNHWV�WR�RSHUDWH��+ROGHQ�DQG�7KREDQL���������
9 GHILQLQJ�WKH�RULJLQDO�DOORFDWLRQ�RI�ZDWHU�ULJKWV��
9 FUHDWLQJ�WKH�LQVWLWXWLRQDO�DQG�OHJDO�IUDPHZRUN�IRU�WUDGH��
9 GHVLJQLQJ�VRPH�PHFKDQLVP�IRU�UHVROYLQJ�FRQIOLFWV�RYHU�ZDWHU�ULJKWV�DQG�ZDWHU�GHOLYHU\��
9 LQYHVWLQJ�LQ�EDVLF�QHFHVVDU\�LQIUDVWUXFWXUH�WR�DOORZ�ZDWHU�WUDQVIHUV��

*DLQV�IURP�VXFK�ZDWHU�WUDGHV�FDQ�EH�VXEVWDQWLDO
�
��$FFRUGLQJ�WR�5RVHJUDQW�DQG�%LQVZDQJHU�

�������SRWHQWLDO�EHQHILWV�RI�ZDWHU�PDUNHWV�DUH��
9 HPSRZHUPHQW�RI�ZDWHU�XVHUV�E\� UHTXLULQJ� WKHLU� FRQVHQW� WR�DQ\� UHDOORFDWLRQ�RI�ZDWHU� DQG�

FRPSHQVDWLRQ�IRU�DQ\�ZDWHU�WUDQVIHUUHG���
9 WR� SURYLGH� VHFXULW\� RI� ZDWHU� ULJKWV� WHQXUH� WR� WKH� ZDWHU� XVHUV�� ,I� ZHOO�GHILQHG� ULJKWV� DUH�

HVWDEOLVKHG�� WKH�ZDWHU�XVHUV� FDQ� LQYHVW� LQ�ZDWHU�VDYLQJ� WHFKQRORJ\�NQRZLQJ� WKDW� WKH\�ZLOO�
EHQHILW�IURP�WKH�LQYHVWPHQW��

9 D� V\VWHP� RI� PDUNHWDEOH� ULJKWV� WR� ZDWHU� ZRXOG� LQGXFH� ZDWHU� XVHUV� WR� FRQVLGHU� WKH� IXOO�
RSSRUWXQLW\�FRVW�RI�ZDWHU��LQFOXGLQJ�LWV�YDOXH�LQ�DOWHUQDWLYH�XVHV��WKXV�SURYLGLQJ�LQFHQWLYHV�
WR�HIILFLHQWO\�XVH�ZDWHU�DQG�WR�JDLQ�DGGLWLRQDO�LQFRPH�WKURXJK�WKH�VDOH�RI�VDYHG�ZDWHU���

9 DOORFDWLRQ�RI�ZDWHU�WKURXJK�WUDGDEOH�ULJKWV�SURYLGHV�PD[LPXP�IOH[LELOLW\� LQ�UHVSRQGLQJ�WR�
FKDQJHV� LQ� FURS� SULFHV� DQG�ZDWHU� YDOXHV� DV� GHPDQG� SDWWHUQV� DQG� FRPSDUDWLYH� DGYDQWDJH�
FKDQJH�DQG�GLYHUVLILFDWLRQ�RI�FURSSLQJ�SURFHHGV���
&KLOH� DQG�0H[LFR� DUH� WKH�RQO\� FRXQWULHV� WKDW�KDYH� HVWDEOLVKHG� IRUPDO� UHJLPHV�RI� WUDGDEOH�

ZDWHU�ULJKWV�DW�WKH�QDWLRQDO�OHYHO��EXW�PDQ\�RI�WKH�ZHVWHUQ�VWDWHV�RI�WKH�8QLWHG�6WDWHV�DQG�VRPH�

VWDWHV�LQ�$XVWUDOLD�KDYH�VXFK�V\VWHPV
��
��5RVHJUDQW�DQG�*D]PXUL��������3LJUDP�HW�DO�����������

,Q�0H[LFR�WKH�WUDQVIHUV�EHQHILWHG�VRPH�VPDOO�IDUPHUV�ZKRVH�XQSURILWDEOH�IDUPLQJ�DFWLYLWLHV�
KDG�OHG�WR�WKH�DFFXPXODWLRQ�RI�XQVXVWDLQDEOH�GHEW��,Q�&KLOH�IDUPHUV�VROG�RU�OHDVHG�WKHLU�VXUSOXV�
ZDWHU�ULJKWV�WR�PRUH�HIILFLHQW�QHLJKERXULQJ�IDUPHUV��LQGXVWULDO�XVHUV�RU�ZDWHU�FRPSDQLHV��7KH�
VDOHV� DQG� OHDVHV� KDYH� DOORZHG� VRPH� ZDWHU� FRPSDQLHV� DQG� LQGXVWULDO� XVHUV� WR� REWDLQ� UHOLDEOH�
DFFHVV�WR�ZDWHU�ZLWKRXW�H[SHQVLYH�LQIUDVWUXFWXUH�LQYHVWPHQW��$FFRUGLQJ�WR�+HDUQH�DQG�(DVWHU�
��������WKH�UHVXOWV�KDYH�EHHQ�ODUJH�JDLQV�WR�VRFLHW\��(YHQ�LI�´QR�RQH�KDV�PHDVXUHG�WKH�HIIHFW�RI�
WUDGDEOH�ZDWHU�ULJKWV�RQ�HFRQRPLF�JURZWK�LQ�&KLOH�DQG�0H[LFR��DQHFGRWDO�HYLGHQFH�DQG�VWXGLHV�
VKRZLQJ�WKH�JDLQV�IURP�WUDGLQJ�ZDWHU�VXJJHVW�>«@�WKDW�ZDWHU�ULJKWV�KDYH�IDFLOLWDWHG�HFRQRPLF�
JURZWKµ��7KREDQL����������

��

�
�,Q�D�W\SLFDO�WUDQVDFWLRQ��D�IDUPHU�VHOOV�D�VSHFLILHG�YROXPH�RI�KLV�VXUSOXV�JURXQGZDWHU�RU�VXUIDFH�ZDWHU�IRU�D�

VHDVRQ�RU�D�VSHFLILHG�SHULRG�WR�D�QHLJKERXULQJ�IDUPHU��2U�VHYHUDO�I DUPHUV�FROOHFWLYHO\�VHOO�VRPH�RI�WKHLU�ZDWHU�WR�D�
QHDUE\�WRZQ��

�
�6HH�&KDQJ�DQG�*ULIILQ��������DQG�+HDUQH�DQG�(DVWHU�������� �

��
�,QIRUPDO�ZDWHU�PDUNHWV�DUH�ZLGHVSUHDG�LQ�6RXWK�$VLD��6DOHWK��������0HLQ]HQ �'LFN���������
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+RZHYHU�WKHUH�DUH�VRPH�GLIILFXOWLHV�LQ�WKH�GHVLJQ�RI�D�ZHOO�IXQFWLRQLQJ�ZDWHU�PDUNHW��WKH\�
LQFOXGH��
9 PHDVXULQJ�ZDWHU��
9 GHILQLQJ�ZDWHU�ULJKWV�ZKHQ�IORZV�DUH�YDULDEOH���
9 HQIRUFLQJ�ZLWKGUDZDO�UXOHV���
9 LQYHVWLQJ�LQ�QHFHVVDU\�FRQYH\DQFH�V\VWHPV���
9 VDOH�RI�ZDWHU�IRU�FDVK�E\�SRRU�IDUPHUV���
9 H[WHUQDOLW\�DQG�WKLUG�SDUW\�HIIHFWV��

9 HQYLURQPHQWDO�GHJUDGDWLRQ
��
��

�
$QRWKHU� DSSURDFK� WR� HVWDEOLVKLQJ� DFFRXQWDELOLW\� DQG� LPSURYLQJ� WKH� GHOLYHU\� RI� ZDWHU� WR�

FRQVXPHUV�� KDV� EHHQ� WR� HVWDEOLVK� ILQDQFLDO� DXWRQRPRXV� ZDWHU� XWLOLWLHV� DQG�RU� FRQWUDFW� ZLWK�
SULYDWH�ILUPV�WR�PDQDJH�YDULRXV�ZDWHU�GHOLYHU\�IXQFWLRQV��

7KH�EDVLF�LGHD�LV�WR�LQWURGXFH�PRUH�FRPSHWLWLYH�SUHVVXUH�LQ�WKH�ZDWHU�LQGXVWU\��LQYROYLQJ�WKH�
SULYDWH� VHFWRU� LQ� WKH� RSHUDWLRQ� DQG� PDQDJHPHQW� RI� ZDWHU� XWLOLWLHV�� 7KH� SULYDWH� VHFWRU� LV�
SRWHQWLDOO\� FDSDEOH� RI� LQMHFWLQJ� WHFKQRORJLFDO�� ILQDQFLDO� DQG� PDQDJHULDO� UHVRXUFHV� ZKLFK� WKH�
SXEOLF�VHFWRU�PD\�EH�XQDEOH�WR�REWDLQ��EHFDXVH�RI�ILVFDO�DQG�EXUHDXFUDWLF�FRQVWUDLQWV��DQG�WKH�
ODFN�RI�DGHTXDWH�LQFHQWLYHV��6SXOEHU�DQG�6DEEDJKL���������

,Q� UHFHQW� \HDUV�� PDQ\� FRXQWULHV� KDYH� XVHG� FRPSHWLWLRQ� IRU� ZDWHU� FRQFHVVLRQV� DQG� WKH�
DSSURDFK�KDV�RIWHQ�GHOLYHUHG�VXEVWDQWLDO�EHQHILWV�WR�FRQVXPHUV�VXFK�DV�WDULII�UHGXFWLRQ��:HEE�
DQG�(KUKDUG���������,Q�GHYHORSHG�FRXQWULHV�WKH�SUHYDLOLQJ�DSSURDFK�VHHPV�WR�EH�LPSURYHPHQW�
RI�WKH�RSHUDWLRQ�DQG�PDQDJHPHQW�RI�H[LVWLQJ�DVVHWV��)RU�LQVWDQFH��IUDQFKLVLQJ�RI�ZDWHU�VHUYLFHV�

LV�RIWHQ�FRPELQHG�ZLWK�SXEOLF�RZQHUVKLS�RI�WKH�PDLQ�LQIUDVWUXFWXUHV
��
��&RZDQ����������

7KH� EHQHILWV� VWHPPLQJ� IURP� SULYDWLVDWLRQ� RI� ZDWHU� VHUYLFHV� GHSHQG� RQ� D� QXPEHU� RI�
FRQGLWLRQV��7KHVH�FRQGLWLRQV�LQFOXGH�WKH�GHJUHH�RI�FRPSHWLWLRQ�LQ�WKH�ZDWHU� LQGXVWU\�DQG�WKH�
ORQJ�WHUP�FUHGLELOLW\�RI�LQLWLDO�FRQWUDFWXDO�DUUDQJHPHQWV���

7KH�HIIHFWLYHQHVV�RI�WKH�FRPSHWLWLRQ�IRU�WKH�PDUNHW�FDQ�EH�XQGHUPLQHG�E\�WKH�VKRUWDJH�RI�
FRPSHWLWLYH�ELGGHUV��,Q�WKLV�UHVSHFW��LW�LV�ZRUWK�QRWLQJ�WKDW�WKH�ZDWHU�LQGXVWU\�LV�GRPLQDWHG�E\�D�
VPDOO�QXPEHU�RI�FRPSDQLHV��+DOO���������7R�REWDLQ�WKH�IXOO�DGYDQWDJHV�RI�FRPSHWLWLRQ��SXEOLF�
HQWLWLHV�QHHG�WR�LQFUHDVH�WKH�QXPEHU�RI�SULYDWH�ILUPV�LQWHUHVWHG�LQ�FRQWUDFWLQJ�IRU�VHUYLFHV��7KLV�
FDQ�EH�GRQH�E\�UHGXFLQJ�ERWK�H[�DQWH�DQG�H[�SRVW�WUDQVDFWLRQ�FRVWV��$Q\WKLQJ�WKDW�JRYHUQPHQW�
FDQ�GR�WR�UHGXFH�WKHVH�WUDQVDFWLRQ�FRVWV�DQG�VLPSOLI\�DGPLQLVWUDWLYH�UHTXLUHPHQWV�ZLOO�LQFUHDVH�
WKH� QXPEHU� RI� SULYDWH� ILUPV� ELGGLQJ� DQG� FRPSHWLQJ� IRU� FRQWUDFWV� WR� SHUIRUP� ZDWHU�
PDQDJHPHQW�DFWLYLWLHV��

6LQFH� ODUJH� LQLWLDO� LQYHVWPHQW� UHTXLUHPHQWV� DQG� HFRQRPLHV� RI� VFDOH� LQHYLWDEO\� SURYLGH� WKH�
LQFXPEHQW� ILUPV� ZLWK� PDUNHW� SRZHU� DQG� UHGXFH� PDUNHW� FRQWHVWDELOLW\�� LW� LV� QHFHVVDU\� WR�
HVWDEOLVK�FRQWHVWDELOLW\�IRU�FRQWUDFWV��VR�WKDW�FRPSHWLWLRQ�IRU�WKH�FRQWUDFWV�ZLOO�LQGXFH�ILUPV�WR�
EH�PRUH�HIILFLHQW�LQ�PHHWLQJ�WKH�SHUIRUPDQFH�FULWHULD���

�
�

��

��
�:DWHU�PDUNHWV� FRXOG� LQWHQVLI\� DTXLIHU� GH SOHWLRQ�� EHFDXVH� WKH\� SURYLGH� DQ� DGGLWLRQDO� LQFHQWLYH� WR� SXPS�

PRUH�ZDWHU�IURP�WKH�JURXQG��� �
��
�2QH�RI�WKH�EHVW�NQRZQ�H[DPSOH�LV�WKH�)UHQFK� JHVWLRQ�GpOpJXpH��

�
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��� :DWHU�SULFLQJ�UHIRUP��UHFHQW�WUHQGV�DQG�SUREOHPV�

7KH�IXQGDPHQWDO�UROH�RI�SULFHV� LV� WR�KHOS�DOORFDWH�VFDUFH�UHVRXUFHV�DPRQJ�FRPSHWLQJ�XVHV�
DQG� XVHUV�� 2QH� ZD\� WR� DFKLHYH� DQ� HIILFLHQW� DOORFDWLRQ� RI� ZDWHU� LV� WR� SULFH� LWV� FRQVXPSWLRQ�
FRUUHFWO\���

:DWHU� LV� RYHU�FRQVXPHG� DQG� ZDVWHG� LQ� ODUJH� SDUW� EHFDXVH� FRQVXPHUV� GR� QRW� UHFHLYH�
DSSURSULDWH�VLJQDOV�DERXW�WKH�YDOXH�RI�WKH�UHVRXUFH��5HDO�FRVWV�DUH�PDVNHG�E\�ZDWHU�VXEVLGLHV��
LQFOXGLQJ� QRW� RQO\� XQGHU�SULFLQJ� DQG� VXEVLGLHV� IRU� ZDWHU� VXSSO\� VHUYLFHV�� EXW� DOO� W\SHV� RI�
VXEVLGLHV�WKDW�FRQWULEXWH�GLUHFWO\�RU�LQGLUHFWO\�WR�WKH�TXDOLW\�RI�ZDWHU�UHVRXUFHV�DYDLODEOH�IRU�XVH�
RU�WR�WKH�TXDQWLW\�RI�ZDWHU�DFWXDOO\�XVHG���

)XOO�FRVW�SULFLQJ��ZKLFK�FRYHUV�GLUHFW�HFRQRPLF�FRVWV��VRFLDO�FRVWV�DQG�HQYLURQPHQWDO�FRVWV�
IRU� VXSSO\LQJ� ZDWHU�� LV� D� QHFHVVDU\� FRQGLWLRQ� IRU� VXVWDLQDEOH� ZDWHU� UHVRXUFHV� PDQDJHPHQW��
EHFDXVH� LW�SURYLGHV�DQ�DGHTXDWH� LQFHQWLYH�IRU�XVHUV�WR�XVH�ZDWHU�HIILFLHQWO\��7KH�PRYH�WR�IXOO�
FRVW�SULFLQJ�UDLVHV�D�QXPEHU�RI�LPSRUWDQW�LVVXHV�LQ�WHUPV�RI�ERWK�WKH�VSHHG�ZLWK�ZKLFK�SULFH�
LQFUHDVHV� DUH� PDGH� DQG� KRZ� ´IXOO� FRVWVµ� DUH� FDOFXODWHG�� 3ULFH� UHIRUPV� LQ� JHQHUDO� QHHGV� WR�
LQFOXGH�HFRQRPLF��VRFLDO�DQG�HQYLURQPHQWDO�FRVWV�RI�ZDWHU�´SURGXFWLRQµ�DQG�FRQVXPSWLRQ�DQG�
WR�LQFRUSRUDWH�D�FRQVHUYDWLRQ�VLJQDO�VR�WKDW�ELJ�FRQVXPHUV�KDYH�DQ�LQFHQWLYH�WR�LQFUHDVH�WKHLU�
HIILFLHQF\�� 7KH� GLVFXVVLRQ� RQ� SULFH� UHIRUPV�� KRZHYHU�� DOVR� XQGHUOLQHV� WKH� QHHG� IRU� D� UHDO�
H[SORUDWLRQ�RI�EDVLF�ZDWHU�´ULJKWVµ�DW�WKH�LQGLYLGXDO�OHYHO�DQG�WKH�LPSRUWDQFH�RI�HQVXULQJ�WKDW�
WKH�ZDWHU�QHHGV�RI�WKH�SRRU�DUH�PHW�DV�ZDWHU�SULFHV�DUH�VHW�WR�ULVH��

5HFHQWO\� PDQ\� FRXQWULHV� KDYH� EHHQ� HQJDJHG� LQ� ZDWHU� SULFLQJ� UHIRUPV� WR� UHJXODWH� ZDWHU�
FRQVXPSWLRQ��2(&'��������-RQHV��������'LQDU�DQG�6XEUDPDQLDQ���������

�

����� :DWHU�SULFLQJ�WKHRU\�

$Q�HIILFLHQW�DOORFDWLRQ�RI�ZDWHU�UHVRXUFHV�LV�WKDW�ZKLFK�PD[LPL]HV�WKH�WRWDO�QHW�EHQHILW�DEOH�
WR� EH� JHQHUDWHG� XQGHU� WKH� H[LVWLQJ� WHFKQRORJLHV� DQG� DYDLODEOH� TXDQWLWLHV� RI� WKDW� UHVRXUFH�
�(DVWHU��%HFNHU�DQG�7VXU���������,Q�WKH�DEVHQFH�RI�WD[HV�RU�RWKHU�GLVWRUWLRQDU\�FRQVWUDLQWV��DQ�
DOORFDWLRQ� WKDW� PD[LPL]HV� WRWDO� QHW� EHQHILWV� LV� FDOOHG� ILUVW�EHVW� RU� 3DUHWR� HIILFLHQW�� :KHQ�
PD[LPL]DWLRQ� RFFXUV� XQGHU� GLVWRUWLRQDU\� FRQVWUDLQWV� �H�J��� LQIRUPDWLRQDO�� LQVWLWXWLRQDO� RU�
SROLWLFDO��WKH�DOORFDWLRQ�LV�WHUPHG�VHFRQG�EHVW�HIILFLHQW��

5HVRXUFH� DOORFDWLRQ� PD\� DOVR� EH� EDVHG� RQ� HTXLW\�� (TXLW\� REMHFWLYHV� DUH� SDUWLFXODUO\�
FRQFHUQHG�ZLWK�IDLUQHVV�RI�DOORFDWLRQ�DFURVV�HFRQRPLFDOO\�GLVSDUDWH�JURXSV�DQG�PD\�RU�PD\�QRW�
EH�FRQVLVWHQW�ZLWK�HIILFLHQF\�REMHFWLYHV� �'LQDU��5RVHJUDQW�DQG�0HLQ]HQ�'LFN���������0HHWLQJ�
WKLV� REMHFWLYH� PD\� HQWDLO� SURYLGLQJ� VXEVLGL]HG� ZDWHU� SURYLVLRQ� RU� DGRSW� GLIIHULQJ� SULFLQJ�
PHFKDQLVPV�WKDW�DFFRXQW�IRU�GLVSDUDWH�LQFRPH�OHYHOV��

7R� DFKLHYH� DQ� HFRQRPLFDOO\� HIILFLHQW�� RU� VRFLDOO\� RSWLPDO�� DOORFDWLRQ� RI� ZDWHU� WKH� SULFH�
VKRXOG�EH�HTXDO�WR�WKH�PDUJLQDO�FRVW�RI�VXSSO\LQJ�DQ�DGGLWLRQDO�XQLW�RI�ZDWHU�SOXV�WKH�VFDUFLW\�

YDOXH�RI�WKH�UHVRXUFH
��
��2QH�ZD\�WR�DFKLHYH�WKLV�HIILFLHQW�DOORFDWLRQ�LV�YLD�PDUJLQDO�FRVW�SULFLQJ�

�'LQDU��5RVHJUDQW�DQG�0HLQ]HQ�'LFN���������
:DWHU� VXSSO\� FRVWV� LQFOXGH� FROOHFWLRQ�� WUDQVSRUW� WR� D� WUHDWPHQW� SODQW�� ZDWHU� WUHDWPHQW� WR�

PHHW� TXDOLW\� VWDQGDUGV�� GLVWULEXWLRQ� WR� FXVWRPHUV� DQG�PRQLWRULQJ� DQG� HQIRUFHPHQW�� EXW� DOVR�
VXFK� WKLQJV� DV� WKH� FROOHFWLRQ� RI� ZDWHU� DQG� IHHV�� PDLQWHQDQFH�� LQIUDVWUXFWXUH�� H[WUDFWLRQ� FRVW�
H[WHUQDOLWLHV�DQG�VRFLDO�FRVWV��RU�EHQHILWV����

,I�WKHUH�DUH�KLJKHU�FRVWV�WR�DOORFDWH�ZDWHU�WR�VRPH�XVHV�WKDQ�WR�RWKHUV��WKHQ�WKH�SULFH�VKRXOG�
EH�GLIIHUHQWLDWHG�WR�EH�HTXLYDOHQW�WR�WKH�UHOHYDQW�PDUJLQDO�FRVW�RI�SURYLVLRQ�WR�HDFK�W\SH�RI�XVH�

��

��
�7KH�VFDUFLW\�YDOXH�RI�ZDWHU� FRUUHVSRQGV�WR�WKH�FRQVXPSWLRQ�RI�´UDZµ�ZDWHU��L�H��WR�LWV�RSSRUWXQLW \�FRVW�RU�

VFDUFLW\�UHQW��DQG�DLPV�WR�UDWLRQ�ZDWHU�XVH� �
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�7LHWHQEHUJ� ������ 6SXOEHU� DQG� 6DEEDJKL� ������� 6LPLODUO\�� LI� ZDWHU� VXSSOLHG� LV� RI� GLIIHUHQW�
TXDOLW\�WKH�PDUJLQDO�YDOXH�RI�VXSSO\�VKRXOG�EH�UHIOHFWHG�LQ�WKH�SULFH��<DURQ���������

7KH�PDLQ�DGYDQWDJH�RI�PDUJLQDO� FRVW�SULFLQJ� LV� WKDW� LW� LV�FDSDEOH�RI�DFKLHYLQJ�DQ�HIILFLHQW�
DOORFDWLRQ� DQG� RI� DYRLGLQJ� WKH� WHQGHQF\� WR� XQGHU�SULFH� �DQG� FRQVHTXHQWO\� RYHUXVH��ZDWHU��$�
PDUJLQDO� FRVW� SULFLQJ� V\VWHP� FRXOG� DYHUW� RYHUXVH� EHFDXVH� SULFHV� ZRXOG� ULVH� WR� UHIOHFW� WKH�
UHODWLYH� VFDUFLW\� RI� ZDWHU� VXSSOLHG�� 7KLV� DSSURDFK� WR� ZDWHU� DOORFDWLRQ� FDQ� DOVR� EH� FRPELQHG�
ZLWK�SROOXWLRQ�FKDUJHV�RU� WD[HV� VR� WKDW� WKH�H[WHUQDOLWLHV� LQ�XVH�RI�ZDWHU� DUH�HPEHGGHG� LQ� WKH�
LQFHQWLYHV�IDFLQJ�WKH�ZDWHU�XVHU��

7KH�PDLQ�GLVDGYDQWDJH�RI�PDUJLQDO�FRVW�SULFLQJ�LV�WKH�GLIILFXOW\�LQ�LQFOXGLQJ�DOO�WKH�PDUJLQDO�
FRVWV�DQG�EHQHILWV�ZKHQ�GHWHUPLQLQJ�WKH�FRUUHFW�SULFH�WR�FKDUJH��6SXOEHU�DQG�6DEEDJKL���������
,Q� DGGLWLRQ�� WKLV� DSSURDFK� LJQRUHV� HTXLW\� FRQFHUQV� �6HDJUDYHV� DQG� (DVWHU�� ������ 'LQDU��
5RVHJUDQW� DQG� 0HLQ]HQ�'LFN�� ������� ,Q� SHULRGV� RI� VFDUFLW\� WKH� PDUJLQDO� FRVW� �SULFH�� RI�
SURYLGLQJ�ZDWHU�ZLOO�LQFUHDVH��ZKLFK�PD\�DGYHUVHO\�DIIHFW�ORZHU�LQFRPH�JURXSV��

�

����� �'LIILFXOWLHV�LQ�ZDWHU�SULFLQJ�UHIRUPV�

7KH�SULFLQJ�RI�ZDWHU�LV�PDGH�GLIILFXOW�FRQVLGHULQJ�WKH�PDQ\�SHFXOLDULWLHV�DVVRFLDWHG�ZLWK�WKH�
SURYLVLRQ� RI� ZDWHU� VHUYLFHV�� 3ULFLQJ� UHIRUPV� LQ� SUDFWLFH� RIWHQ� GR� QRW� DGKHUH� WR� ILUVW� EHVW�
DOORFDWLRQV�DV�SUHVFULEHG�E\�WKH�FODVVLFDO�HFRQRPLF�IUDPHZRUN��EXW�SURGXFH�VHFRQG�EHVW�VROXWLRQV���

,PSOHPHQWDWLRQ�� RU� WUDQVDFWLRQ�� FRVWV� PD\� PDNH� ILUVW� EHVW� DOORFDWLRQ� SULFLQJ� PHWKRGV�

LPSRVVLEOH� E\� PRGLI\LQJ� RSWLPDO� SULFHV� IURP� WKHLU� HIILFLHQW� OHYHO
��
�� $FFRUGLQJ� WR� 7VXU� DQG�

'LQDU� �������� WKH� HIIHFWV� RI� LPSOHPHQWDWLRQ� FRVWV� RQ� WKH� SHUIRUPDQFH� RI� GLIIHUHQW� SULFLQJ�
PHWKRGV� DUH� VLJQLILFDQW� LQ� WKH� VHQVH� WKDW� VPDOO� FKDQJHV� LQ� FRVWV� FDQ� FKDQJH� WKH� RUGHU� RI�
RSWLPDOLW\�RI�WKRVH�PHWKRGV��

3DUHWR�HIILFLHQW�VROXWLRQV�DUH�LPSRVVLEOH�WR�DFKLHYH�ZKHQ�WKHUH�DUH�H[WHUQDOLWLHV�DVVRFLDWHG�ZLWK�
ZDWHU�SURYLVLRQ�WR�WKH�HQYLURQPHQW��SROOXWLRQ��RU�WR�RWKHU�LQWHUHVW�JURXSV��WKLUG�SDUW\�HIIHFWV���
0DF'RQQHOO�HW�DO���������LQYHVWLJDWH�WKUHH�W\SHV�RI�WKLUG�SDUW\�HIIHFWV�� LPSDFWV�RQ�RWKHU�ZDWHU�
XVHUV��ORFDO�HFRQRPLF�LPSDFWV�RQ�SDUWLHV�RWKHU�WKDQ�ZDWHU�XVHUV�DQG�LPSDFWV�RQ�HQYLURQPHQWDO�
YDOXHV��

$QRWKHU� W\SH�RI�PDUNHW� IDLOXUH�H[KLELWHG�E\�ZDWHU�SURYLVLRQ� LV� LQFUHDVLQJ�UHWXUQV� WR�ZDWHU�
SURGXFWLRQ� WHFKQRORJ\�� 7KH� FRVWV� IRU� ZDWHU� WUHDWPHQW� DQG� GHOLYHU\� SHU� XQLW� GHFOLQHV� DV� WKH�
QXPEHU�RI�XVHUV�LQFUHDVH��,Q�VXFK�FDVHV��PDUJLQDO�FRVW�SULFLQJ�ZLOO�QRW�FRYHU�IXOO�FRVWV�EHFDXVH�
WKH�PDUJLQDO�FRVW�ZLOO�DOZD\V�EH�ORZHU�WKDQ�WKH�DYHUDJH�FRVW���

0RUHRYHU� FRQVLGHUDWLRQV�RI� LQFRPH�GLVWULEXWLRQ� DUH�RFFDVLRQDOO\�XVHG� WR� MXVWLI\�GHSDUWXUH�
IURP� HIILFLHQW� DOORFDWLRQV�� 3URSRQHQWV� XVH� DUJXPHQWV� RI� IDLUQHVV� RU� VRFLDO� DZDUHQHVV� WR� XVH�
UHGLVWULEXWLYH�SULFLQJ�SROLFLHV��:KHQ�H[DPLQLQJ�HTXLW\�FRQFHUQV�EHWZHHQ�KHWHURJHQHRXV�ZDWHU�
XVHUV� DQG� VHFWRUV�� SULFLQJ� SROLFLHV� PD\� SURYLGH� WKH� PRVW� HIIHFWLYH� PHDQV� WR� UHGLVWULEXWH�
LQFRPH�� )RU� H[DPSOH�� ZDWHU� SULFLQJ� PD\� KDYH� D� UROH� LQ� SROLFLHV� DLPHG� DW� DIIHFWLQJ� LQFRPH�
GLVWULEXWLRQ�EHWZHHQ�IDUPLQJ�DQG�QRQ�IDUPLQJ�VHFWRUV��'LDR�DQG�5RH��������DV�ZHOO�DV�EHWZHHQ�
LUULJDWLRQ�GLVWULFWV��%ULOO��+RFKPDQ�DQG�=LOEHUPDQ����������

:DWHU�SULFLQJ�UHIRUP��ZKLFK�UHVXOW�LQ�D�UHGLVWULEXWLRQ�RI�HFRQRPLF�EHQHILW��LQHYLWDEO\�FUHDWH�
FRQVLGHUDEOH� SROLWLFDO� RSSRVLWLRQ�� ,QWHUHVW� JURXSV� IRUP� DQG� DWWHPSW� WR� LPSDFW� WKH� GHFLVLRQ�
PDNLQJ�SURFHVV�VR�WKDW� WKH�HQG�UHVXOW�EHVW�VHUYHV� WKHLU� LQWHUHVWV��3RZHUIXO�YHVWHG� LQWHUHVWV�RI�
SROLWLFDO�JURXSV�PD\�VORZ��GLYHUW�RU�HYHQ�VWRS�D�GHVLUDEOH�UHIRUP��7KH�VWUHQJWKV�RI�WKH�YDULRXV�
JURXSV�GHSHQG�RQ�VXFK�WKLQJV�DV�LQIRUPDWLRQDO�SRZHU��ZKLFK�FDQ�OHDG�WR�VHFRQG�EHVW�DOORFDWLRQV�
�5DXVVHU�� ������� 7VXU� ������� LOOXVWUDWHV� KRZ� DV\PPHWULF� LQIRUPDWLRQ� FDQ� OHDG� WR� VHFRQG� EHVW�

��

��
� 2QH� VXFK� LPSOHPHQWDWLRQ� FRVW� LV� LQFRPSOHWH� LQIRUPDWLRQ�� )RU� H[DPSOH�� VRPH� LQIRUPDWLRQ� RQ� XVHU�

EHKDYLRXU�RU�WHFKQRORJ\�FDQ�EH�XQDYDLODEOH�WR�ZDWHU�DJHQFLHV��DV\PPHWULF�LQIRUPDWLRQ�� �
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DOORFDWLRQV� LQ� SULFLQJ� UHIRUP�� %HFDXVH� RI� RSSRVLWLRQ� WR� UHIRUP� E\� YDULRXV� DIIHFWHG� JURXSV��

DGHTXDWH�FRPSHQVDWLRQ�PHFKDQLVPV�DUH�DQ�LPSRUWDQW�SDUW�RI�D�UHIRUP
��
��:LOOLDPVRQ���������

'LIILFXOWLHV� FDQ� DOVR� FRPH� IURP� H[LVWLQJ� LQVWLWXWLRQV�� ,W� LV� QHFHVVDU\� WR� DFWLYHO\� HQJDJH�
H[LVWLQJ�EXUHDXFUDFLHV�LQ�WKH�UHIRUP�SURFHVV�LQ�RUGHU�WR�RYHUFRPH�SROLWLFDO�WUDQVDFWLRQ�FRVWV�LQ�
UHIRUP��GH�$]HYHGR�DQG�$VDG�����������

�

����� �:DWHU�SULFLQJ�LQ�2(&'�FRXQWULHV�

:DWHU� VXSSO\� DQG� VHZDJH� GLVSRVDO� SULFHV� KDYH� JHQHUDOO\� LQFUHDVHG� RYHU� WKH� SDVW� GHFDGH�
�WDEOH������

�
7DEOH�����6XPPDU\�RI�UHFHQW�FKDQJHV�LQ�ZDWHU�SULFH�OHYHOV�LQ�VHOHFWHG�2(&'�FRXQWULHV �

&RXQWU\� <HDUV� 1RPLQDO��DJJUHJDWH��
LQFUHDVH�

$YHUDJH�UHDO��DQQXDO��
LQFUHDVH�

86$� ���������� ��� ����
$XVWUDOLD� ���������� ���� �����
-DSDQ� ���������� ���� ����
.RUHD� ���������� ��� ����
%HOJLXP� ���������� ��� ����
'HQPDUN� ���������� ���� ����
)LQODQG� ���������� ���� ����
)UDQFH� ���������� ��� ����
*HUPDQ\� ���������� ��� ����
*UHHFH� ���������� ���� ����
+XQJDU\� ���������� ����� �����
,WDO\� ���������� ��� ����
&]HFK�5HSXEOLF� ���������� ����� Q�D��
/X[HPERXUJ� ���������� ��� ����
1HWKHUODQGV� ���������� ��� ����
6ZHGHQ� ���������� ��� ����
(QJODQG�:DOHV� ���������� ��� ����
6FRWODQG� ���������� ��� ����

6RXUFH��-RQHV��������

�
(YHQ� LI� WKHUH�DUH�FRQVLGHUDEOH�YDULDWLRQ� LQ�SULFLQJ�VWUXFWXUHV�DFURVV�2(&'�FRXQWULHV�� LW� LV�

SRVVLEOH� WR�GLVWLQJXLVK�VRPH�FRPPRQ�WUHQGV�� WKH�DFNQRZOHGJPHQW�RI� WKH�QHHG�IRU�´IXOO�FRVW�

UHFRYHU\µ�LQ�WKH�SURYLVLRQ�RI�ZDWHU�VHUYLFHV
��
�DQG�D�VKLIW�DZD\�IURP�GHFUHDVLQJ�EORFN�DQG�IODW�

IHH�SULFLQJ�VWUXFWXUHV�DQG�WRZDUGV�XQLIRUP�YROXPHWULF�RU�LQFUHDVLQJ�EORFN�WDULII�V\VWHPV��0RVW�
FRXQWULHV�DUH�UHSODFLQJ�IODW�IHHV�ZLWK�WDULII�VFKHPHV�FRQVLVWLQJ�RI�WZR�SDUWV��D�IL[HG�FKDUJH�DQG�D�
YDULDEOH� FKDUJH�� 7KH� IL[HG� FKDUJH� JLYHV� WKH� VHUYLFH� SURYLGHU� D� UHOLDEOH� VWUHDP� RI� UHYHQXH� WR�
FRYHU�RYHUKHDG� H[SHQVHV� DQG� WKH� YDULDEOH� FKDUJH�SURYLGHV� FRQVXPHUV�ZLWK� LQFHQWLYHV� WR�XVH�
ZDWHU�HIILFLHQWO\��

��

��
�7KHVH�PHFKDQLVPV�KDYH�WR�DGGUHVV�QHJDWLYH�LPSDFWV�RI�WKH�UHIRUP�RQ�YDULRXV�VHFWRUV�DQG�DOORZ�D�IDLU�VKDUH�

RI�WKH�UHIRUP�RXWFRPH�WR�EH�DOORFDWHG�WR�SRZHUOHVV�JURXSV� �
��
�7KLV�LV�DFFRPSDQLHG�E\�VRPH�UHGXFWLRQV�LQ�WRWDO�VXEVLGLHV�DQG�LQ�FURVV �VXEVLGLHV�DPRQJ�XVHUV�� �
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7KH�LPSOHPHQWDWLRQ�RI�´IXOO�FRVW�UHFRYHU\µ�SULFHV�WR�DOO�ZDWHU�XVHUV�LV�DOVR�D�NH\�DVSHFW�RI�

WKH� (8� :DWHU� )UDPHZRUN� 'LUHFWLYH
��
�� 7KLV� LVVXH� LV� DOVR� VWUHVVHG� E\� WKH� &RPPLVVLRQ�

FRPPXQLFDWLRQ�HQWLWOHG�´3ULFLQJ�SROLFLHV�IRU�HQKDQFLQJ�WKH�VXVWDLQDELOLW\�RI�ZDWHU�UHVRXUFHVµ��
�

�������+RXVHKROG�ZDWHU�SULFLQJ�

,Q� WKH� SXEOLF� ZDWHU� VXSSO\� V\VWHP� WKHUH� LV� D� WUHQG� DZD\� IURP� IL[HG� FKDUJHV� DQG� WRZDUG�
YROXPHWULF�FKDUJLQJ��2(&'������F���(YHQ�ZKHUH�IL[HG�FKDUJHV�SHUVLVW��WKHUH�LV�HYLGHQFH�RI�D�
PRYH� WRZDUG� WKH� UHGXFWLRQ� �RU� HYHQ�DEROLWLRQ��RI� ODUJH�PLQLPXP�IUHH�DOORZDQFHV��7KHUH�DUH�
DOVR�VRPH�H[SHULPHQWV�RFFXUULQJ�ZLWK�´SHDN�SULFLQJµ�DUUDQJHPHQWV��EXW�QRW�PXFK� LQWHUHVW� LV�
EHLQJ�H[SUHVVHG�LQ�RWKHU�IRUPV�RI�WHPSRUDO�YDULDWLRQ�LQ�SULFH�VWUXFWXUHV��H�J��WLPH�RI�GD\���

6HZDJH� FKDUJHV� DUH� GLUHFWO\� UHODWHG� WR� YROXPHV� RI� ZDWHU� GHOLYHUHG� IURP� WKH� SXEOLF� ZDWHU�
VXSSO\�V\VWHP��7KXV��WKH�VWUXFWXUH�RI�ZDVWH�ZDWHU�FKDUJLQJ�V\VWHPV�WHQGV�WR�FORVHO\�IROORZ�WKDW�
RI�GRPHVWLF�ZDWHU�VXSSO\�V\VWHPV�LQ�PRVW�2(&'�FRXQWULHV��7KH�WUHQG�WRZDUG�PRUH�LQFHQWLYH�
EDVHG� FKDUJLQJ� IRU� WKH� SXEOLF� ZDWHU� VXSSO\� KDV� WKHUHIRUH� JHQHUDOO\� OHG� WR� PRUH� ZDVWHZDWHU�
UHYHQXHV�EHLQJ�UHFRYHUHG�WKURXJK�YROXPHWULF�FKDUJLQJ��

 
������� ,QGXVWU\�ZDWHU�SULFLQJ�

,QGXVWULDO�ZDWHU�VHUYLFHV�RQ�WKH�SXEOLF�V\VWHP�DUH�VXEMHFW�WR�WZR�SDUW�WDULIIV��LQYROYLQJ�IL[HG�
DQG�YROXPHWULF�FRPSRQHQWV��&RQQHFWLRQ�FKDUJHV�DOVR�H[LVW�LQ�VRPH�FRXQWULHV��WDEOH������

7KH�YROXPH�DQG�FKDUDFWHULVWLFV�RI�LQGXVWULDO�VHZDJH�YDU\�FRQVLGHUDEO\�IURP�RQH�FRPSDQ\�WR�
DQRWKHU��6R�WKHUH�LV�D�WUHQG�WRZDUGV�WKH�VHSDUDWH�LGHQWLILFDWLRQ�RI�VHZHUDJH�DQG�WUDGH�HIIOXHQW�

SULFHV�IRU�LQGXVWULDO�VHZDJH
��
��,Q�PRVW�FRXQWULHV��VWDQGDUG�VHZHUDJH�FKDUJHV�DUH�VXSSOHPHQWHG�

E\� ´VSHFLDO� VWUHQJWKµ� FKDUJHV�� GHVLJQHG� WR� UHFRYHU� WKH� FRVWV� RI� DQ\� H[WUD� FDSDFLW\� WKDW� LV�
UHTXLUHG�WR�WUHDW�SDUWLFXODU�LQGXVWULDO�HIIOXHQWV���

�
�

��

��
� 7KH�'LUHFWLYH� ��������(&� RI� WKH� (XURSHDQ� 3DUOLDPHQW� DQG� RI� WKH� &RXQFLO�� FRPPRQO\� NQRZQ� DV� WKH�

:DWHU�)UDPHZRUN�'LUHFWLYH��:)'���UHYLVHV�DQG�UHFRQFLOHV�(8�ZDWHU�SROLF\�DQG�SURYLGHV�D�EDVLV�IRU�VXEVHTXHQW�
OHJLVODWLRQ��7KH�PDLQ�REMHFWLYHV�RI�WKH�:)'�DUH�WR�SURWHFW�DQG �LPSURYH�WKH�&RPPXQLW\·V�DTXDWLF�HQYLURQPHQW�
DQG�WR�PDNH�D�FRQWULEXWLRQ�WR�VXVWDLQDEOH��EDODQFHG�DQG�HTXLWDEOH�ZDWHU�XVH�� �

,Q� OLQH�ZLWK�VLPLODU�GHYHORSPHQWV� LQ�PDQ\�FRXQWULHV��WKH�'LUHFWLYH�JLYHV�GXH�FRQVLGHUDWLRQ�WR�WKH�HFRQRPLF�
GLPHQVLRQ�RI�ZDWHU��,W�UHLQIRUFHV�WKH�UROH�RI�HFRQRPLFV�LQ�ZDWHU�SROLFLHV�WKURXJK�WZR�NH\�HOHPHQWV� �

9 WKH�XVH�RI�HFRQRPLF� LQVWUXPHQWV�� L�H��SULFHV� DQG�FKDUJHV�� IRU�HQKDQFLQJ� WKH� VXVWDLQDELOLW\�RI�ZDWHU� U H�
VRXUFHV��$UWLFOH���� �

9 WKH�HFRQRPLF�DQDO\VLV�RI�ZDWHU�XVHV ��$UWLFOH���DQG�$QQH[�,,,��WR�LGHQWLI\�WKH�PRVW�FRVW �HIIHFWLYH�VHW�RI�
PHDVXUHV�IRU�DFKLHYLQJ�WKH�HQYLURQPHQWDO�REMHFWLYHV�RI�WKH�'LUHFWLYH�� �

0RUH�VSHFLILFDOO\��$UWLFOH���VSHFLILHV�0HPEHU�6WDWHV�VKDOO�DFFRXQW�IRU�WKH�SULQFLSOH�RI�UHFRYHU\�RI�WKH�FRVWV�RI�
ZDWHU�VHUYLFHV��LQFOXGLQJ� HQYLURQPHQWDO�DQG�UHVRXUFH�FRVWV� �

��
� 7KHUH� DUH� QRZ� RQO\� D� IHZ�2(&'� FRXQWULHV� LQ� ZKLFK� WKH� FRVWV� RI� LQGXVWULDO� VHZHUDJH� VHUYLFHV� DUH� VWLOO�

LQFOXGHG�LQ�WKH�SULFH�RI�ZDWHU�VXSSO\��RU�LQ�JHQHUDO�ORFDO�WD[HV�� �
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7DEOH�����3ULFH�VWUXFWXUH�IRU�LQGXVWULDO�VHZDJH�VHUYLFHV�IURP�WKH�SXEOLF�V\VWHP�LQ�VHOHFWHG�2(&'�FRXQWULHV �

�
6&� 7DULII�VWUXFWXUH� )&5� 1'� 0&� '76� 6XEV� 6SHFLDO�

WDULIIV�

$XVWUDOLD� \HV� IL[HG��YDULRXV�EDVHV����
YROXPH��YDULRXV�EDVHV� �

\HV� QR� \HV� \HV� \HV� Q�D��

&DQDGD� \HV� WUHDWPHQW� FRVWV� LQFOXGHG�
LQ� ZDWHU� ELOO� LI� ´QR� H[WUD�
VWUHQJWKµ�

Q�D�� Q�D�� QR� \HV� Q�D�� Q�D��

)UDQFH� \HV� SHUFHQWDJH�RI�ZDWHU�ELOO � Q�D�� Q�D�� Q�D�� \HV� Q�D�� FRQWUDFW�
EDVHG�

*HUPDQ\� \HV� EDVHG�RQ�ZDWHU�YROXPH�RU�
VXUIDFH�DUHD�

\HV� \HV� \HV� \HV� QR� UHEDWHV� LI�
OHVV�
GLVFKDUJHV�
WKDQ� ZDWHU�
XVHG�

+XQJDU\� \HV�
EDVHG�RQ�ZDWHU�YROXPH�

Q�D�� Q�D�� Q�D�� Q�D�� \HV� Q�D��

,WDO\� \HV� EDVHG�RQ�ZDWHU�YROXPH� QR� QR� \HV� \HV� \HV� Q�D��

-DSDQ� \HV� EDVHG�RQ�ZDWHU�YROXPH� QR� Q�D�� Q�D�� \HV� \HV� Q�D��

0H[LFR� \HV� EDVHG�RQ�ZDWHU�YROXPH� QR� Q�D�� Q�D�� Q�D�� \HV� Q�D��

1HWKHUODQGV� \HV� IXQFWLRQ�RI�SROOXWDQW � \HV� Q�D�� Q�D�� \HV� \HV� Q�D��

3RODQG�� QR� SHUFHQWDJH�RI�ZDWHU�ELOO � Q�D�� QR� Q�D�� \HV� \HV� Q�D��

3RUWXJDO� \HV� EDVHG�RQ�ZDWHU�YROXPH�RU�
SURSHUW\�VL]H�

Q�D�� Q�D�� Q�D�� Q�D�� \HV� Q�D��

6SDLQ� \HV� UHFRYHU� RSHUDWLQJ� DQG�
PDLQWHQDQFH�FRVWV�

\HV� QR� Q�D�� \HV� QR� Q�D��

6ZHGHQ� QR� IL[HG� �VL]H� RI� PHWHU� RU�
SURSHUW\����YROXPH�EDVHG �

\HV� QR� \HV� \HV� Q�D�� Q�D��

8.� �(QJODQG�
DQG�:DOHV��

\HV� EDVHG� RQ� ZDWHU� YROXPH��
VXUIDFH�KLJKZD\� GUDLQDJH�
FKDUJHV�

\HV� \HV� Q�D�� \HV� QR� ODUJH� XVHU�
WDULIIV�

8QLWHG�6WDWHV� \HV� XQLIRUP� VWUXFWXUH� RU�
LQFUHDVLQJ�EORFN��WDULIIV�

Q�D�� Q�D�� Q�D�� \HV� Q�D�� QR� VHDVRQDO�
WDULII�

1RWHV���
Q�D���QRW�DYDLODEOH�� �
6&��LV�WKHUH�D�VHSDUDWH�VHZDJH�FKDUJH"�7DULII�VWUXFWXUH��ZKDW�DUH�WKH�W\SHV�RI�WDULII�VWUXFWXUHV�LQ�SODFH"� �
)&5�� LV� WKHUH� IXOO� FRVW� UHFRYHU\"� �L�H�� DUH� WRWDO� UHYHQXH� UHTXLUHG� WR� FRYHU� RSHUDWLQJ� H[SHQGLWXUH�� SOXV�

GHSUHFLDWLRQ��SOXV�D�UHWXUQ�RQ�FDSLWDO�HPSOR\HG"��� �
1'��LV�QRQ�GLVFULPLQDWLRQ�D�UHTXLUHPHQW"��L�H��GR�WKH�WDULIIV�IRU�HDFK�FXVWRPHUV�JURXS�UHIOHFW�WKH�FRVWV�RI�

WKH�FXVWRPHU�JURXS�FRQFHUQHG"��� �
0&��LV�WKHUH�DQ\�PDUJLQDO�FRVW�SULFLQJ"�� �
'76��GR�LQGXVWULDO�FXVWRPHUV�KDYH�D�GLIIHUHQW�VWUXFWXUH�WR�RWKHU�FXVWRPHU V"�6XEV���DUH�WKHUH�DQ\�VXEVLGLHV"�

6SHFLDO� WDULIIV�� DUH� WKHUH� DQ\� VSHFLDO� WDULIIV� IRU� LQGXVWULDO� FXVWRPHUV"� 7KLV� GRHV� QRW� LQFOXGH� H[WUD�
VWUHQJWK�WUDGH�HIIOXHQW�FKDUJHV� �

6RXUFH��2(&'������D� �

�
7KH�SXEOLF�V\VWHP�LV�QRW�WKH�PDMRU�VRXUFH�RI�ZDWHU�WR�LQGXVWULDO�VHFWRU��GLUHFW�DEVWUDFWLRQV�

IURP� WKH� HQYLURQPHQW� UHSUHVHQW� URXJKO\� ���� RI� WRWDO� ZDWHU� FRQVXPSWLRQ� E\� WKH� LQGXVWULDO�
VHFWRU�� RQ� DYHUDJH�� LQ�2(&'�FRXQWULHV��)RU� WKLV� UHDVRQ�DEVWUDFWLRQ�FKDUJHV�� OHYLHG�RQ�ZDWHU�
DEVWUDFWHG�RXWVLGH�RI�WKH�SXEOLF�V\VWHP��DUH�LQ�SODFH�LQ�DERXW�KDOI�RI�2(&'�FRXQWULHV��7KHVH��
FKDUJHV�YDU\�E\�FDWHJRU\�RI�XVH�DQG�RIWHQ�E\�ORFDWLRQ��,Q�VRPH�FRXQWULHV��WKH\�KDYH�DQ�H[SOLFLW�
HQYLURQPHQWDO�REMHFWLYH���
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'LVFKDUJH�FRQWUROV�DUH�DOVR�RIWHQ�LPSRVHG�RQ�VHZDJH�GLVFKDUJHV�ZKLFK�GR�QRW�JR�WKURXJK�

WKH�SXEOLF�VHZHU
��
���

�
������� $JULFXOWXUDO�ZDWHU�SULFLQJ�

0HWHULQJ� LV� VWLOO� DQ� H[FHSWLRQDO� SURFHGXUH� LQ�PRVW� LUULJDWLRQ� GLVWULFWV� LQ�2(&'� FRXQWULHV�
�2(&'������E���0DUJLQDO�FRVW�FKDUJLQJ�LV�UDUHO\�HQFRXQWHUHG�LQ�LUULJDWLRQ�ZDWHU�SULFHV��0RUH�
FRPPRQO\��LUULJDWLRQ�SULFHV�DUH�LQWHQGHG�RQO\�WR�PDNH�IDUPHUV�UHVSRQVLEOH�IRU�DOO�YDULDEOH�FRVWV�
RI�VXSSO\LQJ�ZDWHU��ZKHUHDV�SDUW�RU�DOO� WKH�IL[HG�FRVWV�DUH�FRYHUHG�E\�SXEOLF�DJHQFLHV��DW� WD[�
SD\HUV·�FRVW��

6RPH�LUULJDWLRQ�ZDWHU�SULFLQJ�PHFKDQLVPV�DUH���
9 YROXPHWULF� SULFLQJ�� ZDWHU� LV� FKDUJHG� EDVHG� RQ� GLUHFW� PHDVXUHPHQW� RI� YROXPH� RI� ZDWHU�

FRQVXPHG���
9 DUHD�SULFLQJ�� FKDUJHV� IRU� ZDWHU� XVHG� SHU� XQLW� RI� LUULJDWHG� DUHD�� 6RPHWLPHV� DUHD�SULFLQJ�

GLVFULPLQDWHV� EDVHG� RQ� WKH� FURSV� WKDW� DUH� LUULJDWHG�� RQ� LUULJDWLRQ� WHFKQRORJLHV� RU� RQ� WKH�
VHDVRQ�RI�WKH�\HDU��

9 WLHUHG�SULFLQJ��VRPHWLPHV�FDOOHG�EORFN�UDWH�SULFLQJ���WKLV�LV�D�PXOWL�UDWH�YROXPHWULF�PHWKRG��
LQ� ZKLFK� ZDWHU� UDWHV� YDU\� DV� WKH� DPRXQW� RI� ZDWHU� FRQVXPHG� H[FHHGV� FHUWDLQ� WKUHVKROG�
YDOXHV��

9 WZR� SDUW� WDULII� SULFLQJ�� LQYROYHV� FKDUJLQJ� LUULJDWRUV� D� FRQVWDQW�PDUJLQDO� SULFH� SHU� XQLW� RI�
ZDWHU� SXUFKDVHG� �YROXPHWULF� PDUJLQDO� FRVW� SULFLQJ�� DQG� D� IL[HG� DQQXDO� �RU� DGPLVVLRQ��
FKDUJH�IRU�WKH�ULJKW�WR�SXUFKDVH�WKH�ZDWHU��

9 EHWWHUPHQW�OHY\�SULFLQJ��ZDWHU�IHHV�DUH�FKDUJHG�SHU�XQLW�DUHD��EDVHG�RQ�WKH�LQFUHDVH�LQ�ODQG�
YDOXH�DFFUXLQJ�IURP�WKH�SURYLVLRQ�RI�LUULJDWLRQ��

9 ZDWHU�PDUNHWV��PDUNHWV� IRU�ZDWHU�RU�ZDWHU� ULJKWV�KDYH�EHHQ� IRUPHG�DQG�GHWHUPLQH�ZDWHU�
SULFHV��

9 SDVVLYH� WUDGLQJ�� WKH� GLVWULFW� RIIHUV� D� SULFH� �SUHVXPDEO\� WKH� RQH� ZKLFK� HTXDWHV� DJJUHJDWH�
ZDWHU�VXSSO\�DQG�GHPDQG��DQG�IDUPHUV�PDNH�XVH�RI�ZKDWHYHU�DPRXQW�RI�ZDWHU�WKH\�ZDQW��
)DUPHUV·� FRQVROLGDWHG� ULJKWV� WR� ZDWHU� DUH� WKHQ� FKDUJHG� DW� WKH� DYHUDJH� SULFH�� EXW� WKRVH�
ZKRVH�FRQVXPSWLRQ� LV�KLJKHU�ZRXOG�KDYH� WR�SD\� WKH�RIIHUHG�SULFH��DQG� WKRVH�FRQVXPLQJ�
EHORZ�WKHLU�ULJKWV�ZRXOG�UHFHLYH�D�SD\PHQW�IRU�WKHLU�WKULIW��

9 YROXPHWULF�SULFLQJ� �RI� DQ\�NLQG��ZLWK�D�ERQXV�� IDUPHUV�DUH� UHTXLUHG� WR�SD\� IRU�DQ\�ZDWHU�
WKDW� H[FHHGV�D�FHUWDLQ�YROXPH�DQG�DUH� ILQDQFLDOO\� UHZDUGHG� LI� WKHLU�FRQVXPSWLRQ� LV�EHORZ�
DQRWKHU�WKUHVKROG��
6HYHUDO�2(&'�FRXQWULHV�KDYH�UHFHQWO\�EHHQ�WDNLQJ�VWHSV�WRZDUG�UHIRUPLQJ�VXEVLG\�UHJLPHV�

�EXW�QRW�QHFHVVDULO\�HOLPLQDWLQJ�WKHP���

 
 
��� &RQFOXVLRQV�

:DWHU� KDV� EHFRPH� DQ� LQFUHDVLQJO\� VFDUFH� UHVRXUFH� WKDW� UHTXLUHV� FDUHIXO� HFRQRPLF� DQG�
HQYLURQPHQWDO�PDQDJHPHQW���

7KLV�SDSHU�KDV�RXWOLQHG�WKH�QHHG�RI�QHZ�SROLFLHV�DQG�OHJDO�DQG�LQVWLWXWLRQDO�UHIRUPV�DLPHG�
DW� PRUH� HIILFLHQW� DQG� HTXLWDEOH� GLVWULEXWLRQ� RI� ZDWHU� DPRQJ� FRPSHWLQJ� XVHUV�� 7KH� FURVV�
FRXQWU\�HYDOXDWLRQ�RI�ZDWHU�VHFWRU�SUREOHPV�DQG�LQVWLWXWLRQDO�UHVSRQVHV�VKRZV�D�VKLIW�WRZDUG�

��
��
�7KH�PRVW�FRPPRQ�IRUP�RI�GLVFKDUJH�FRQWURO�LV�WKH�Q HHG�WR�KDYH�D�SHUPLW�WR�GLVFKDUJH�GLUHFWO\�EDFN�LQWR�

WKH�ULYHU�RU�DTXLIHU�� �

�
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DQ�LQWHJUDWHG�PDQDJHPHQW�RI�ZDWHU�UHVRXUFHV�ZKLFK�WDUJHWV�WKH�WRWDO�ZDWHU�F\FOH�DQG�LQFOXGHV�
HQYLURQPHQWDO�VXVWDLQDELOLW\�DV�D�NH\�FRQVLGHUDWLRQ��

.H\�DVSHFW�RI�WKLV�QHZ�DSSURDFK�LV�WR�HVWDEOLVK�DSSURSULDWH�ZDWHU�SULFLQJ�UHJLPHV�WKDW�RYHU�
WLPH� UHIOHFW� WKH� IXOO� FRVWV� RI� VXSSO\LQJ� ZDWHU�� SUHVHUYLQJ� ZDWHU� TXDOLW\� DQG� PDLQWDLQLQJ� WKH�
UHVRXUFH� EDVH��1HYHUWKHOHVV��PDQ\� EDUULHUV� VWLOO� H[LVW� WR� DFKLHYLQJ� SDWWHUQV� RI�ZDWHU� XVH� WKDW�
PHHW�KXPDQ�QHHGV�ZKLOH�SURWHFWLQJ�ZDWHU�UHVRXUFHV��

,QWHJUDWHG�ZDWHU�F\FOH�PDQDJHPHQW�FRQVLGHUV�ERWK�VXSSO\�DQG�GHPDQG�VLGH�SUHVVXUHV�DQG�
KDV� PXOWLSOH� REMHFWLYHV� �PLQLPLVLQJ� ZDWHU� ZDVWH�� PD[LPLVLQJ� WKH� HIILFLHQF\� RI� ZDWHU� XVH��
PD[LPLVLQJ�ZDWHU�DYDLODELOLW\�E\�OLPLWLQJ�WKH�GHJUDGDWLRQ�RI�ZDWHU�VXSSOLHV�DQG�WKURXJK�UHXVH��
RSWLPLVLQJ� ZDWHU� DOORFDWLRQ� WR� FRPSHWLQJ� XVHUV�� LQFOXGLQJ� WKH� HQYLURQPHQW�� OLPLWLQJ�
ZLWKGUDZDOV�WR�VXVWDLQDEOH�OHYHOV���$FKLHYLQJ�WKHVH�EURDG�REMHFWLYHV�LPSOLHV�DSSURDFKLQJ�ZDWHU�
PDQDJHPHQW�IURP�D�QXPEHU�RI�GLIIHUHQW�DQJOHV�DQG�GHVLJQLQJ�SDFNDJHV�RI�PHDVXUHV�WDUJHWHG�
WR�WKH�UDQJH�RI�ZDWHU�XVHUV��2(&'���������$�QXPEHU�RI�VWHSV�DUH�QHHGHG�WR�LPSOHPHQW�WRWDO�
ZDWHU�F\FOH�PDQDJHPHQW���
9 LQVWLWXWLRQDO�UHIRUP���
9 UHIRUP�RI�ZDWHU�DOORFDWLRQ�SROLFLHV�DQG�PHFKDQLVPV���
9 LQIOXHQFLQJ�WKH�EHKDYLRXU�RI�ZDWHU�XVHUV���
9 UHVWUXFWXULQJ�RI�ZDWHU�SULFLQJ�DQG�WDULIIV���
9 ZDWHU�HIILFLHQW�WHFKQRORJ\�GHYHORSPHQW�DQG�GLVVHPLQDWLRQ���
9 LQIUDVWUXFWXUH�PDLQWHQDQFH�WR�UHGXFH�ZDVWH���
9 LPSURYHG� HQYLURQPHQWDO� PDQDJHPHQW� UHODWHG� WR� ZDWHU� XVH� �H�J�� ODQG� XVH�� DJULFXOWXUDO�

WHFKQLTXHV���SURWHFWLRQ�RI�JURXQG�DQG�VXUIDFH�ZDWHU�TXDOLW\���
9 LPSURYHG�LQIRUPDWLRQ�RQ�ZDWHU�UHVRXUFHV�DQG�XVH��PHWHULQJ��PRQLWRULQJ���

*UHDWHU� LQYROYHPHQW� RI�ZDWHU� XVHUV�� LQFOXGLQJ� SULYDWH� VHFWRU� ILUPV� DQG� FRPPXQLWLHV�� LV� D�
FULWLFDO�HOHPHQW�RI�VXFFHVVIXO�VWUDWHJLHV�IRU�VXVWDLQDEOH�PDQDJHPHQW�RI�ZDWHU�UHVRXUFHV��([SOLFLW�
PHFKDQLVPV� DUH�QHHGHG� WR�SURPRWH�XVHU� ´RZQHUVKLSµ�RI�ZDWHU� LVVXHV�� DQG� LQYROYHPHQW� DQG�
UHVSRQVLELOLW\�LQ�ZDWHU�SROLF\�SODQQLQJ�DQG�LPSOHPHQWDWLRQ��

*RYHUQPHQWV� KDYH� WKH� UHVSRQVLELOLW\� RI� VHWWLQJ� WKH� IUDPHZRUN� IRU� VXVWDLQDEOH� ZDWHU�
UHVRXUFHV� PDQDJHPHQW�� 7KH� PL[� RI� JRYHUQPHQW� SROLFLHV� DQG� LQVWUXPHQWV� WR� SURPRWH�
VXVWDLQDEOH�PDQDJHPHQW� RI� ZDWHU� UHVRXUFHV� ZLOO� YDU\� EHWZHHQ� FRXQWULHV� DQG�ZLOO� GHSHQG� RQ�
VRFLDO��HFRQRPLF�DQG�HQYLURQPHQWDO�FRQVLGHUDWLRQV��WHFKQRORJLFDO�SRVVLELOLWLHV�DQG�WKH�VSHFLILF�
HQG�XVH�SDWWHUQV�LQ�TXHVWLRQ��7KHUH�DUH�QHYHUWKHOHVV�VRPH�FRPPRQ�SULRULWLHV��
9 HVWDEOLVKLQJ� DSSURSULDWH� ZDWHU� SULFLQJ� UHJLPHV� WKDW� RYHU� WLPH� UHIOHFW� WKH� IXOO� FRVWV� RI�

VXSSO\LQJ�ZDWHU��SUHVHUYLQJ�ZDWHU�TXDOLW\�DQG�PDLQWDLQLQJ�WKH�UHVRXUFH�EDVH��
9 VWUHQJWKHQLQJ� VRFLDO� LQVWUXPHQWV� GHVLJQHG� WR� PRGLI\� XVHU� EHKDYLRXU� WR� LQFUHDVH� WKH�

HIILFLHQF\�RI�XVH�DQG�WR�FRQVHUYH�ZDWHU���
9 HPSOR\LQJ�PHFKDQLVPV�WR�SURPRWH�D�IDVWHU�DQG�ZLGHU�GLIIXVLRQ�RI�DYDLODEOH�ZDWHU�HIILFLHQW�

WHFKQRORJLHV� LQ� LQGXVWULDO�� DJULFXOWXUDO� DQG� FRPPHUFLDO�UHVLGHQWLDO� VHFWRUV�� LQFOXGLQJ�
WKURXJK� WKH� LGHQWLILFDWLRQ� RI� HFRQRPLF�� WHFKQLFDO� DQG� VRFLDO� EDUULHUV� WR� WHFKQRORJ\�
GLIIXVLRQ��

�
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5HIHUHQFHV�

%ULOO�(���+RFKPDQ�(��DQG�=LOEHUPDQ�'����������´$OORFDWLQJ�DQG�SULFLQJ�DW�WKH�ZDWHU�GLVWULFW�OHYHOµ��$PHULFDQ�

-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV���������������

%URPOH\�'��:����������(FRQRPLF� LQWHUHVWV�DQG� LQVWLWXWLRQV�� WKH� FRQFHSWXDO� IRXQGDWLRQV�RI�SXEOLF�SROLF\��%DVLO�%ODFNZHOO��
1HZ�<RUN��

&KDQJ� &�� DQG� *ULIILQ� 5�� �������� ´:DWHU� PDUNHWLQJ� DV� D� UHDOORFDWLYH� LQVWLWXWLRQ� LQ� 7H[DVµ��:DWHU� 5HVRXUFHV�

5HVHDUFK��������������

&ROE\� %�� �������� ´7UDQVDFWLRQ� FRVWV� DQG� HIILFLHQF\� LQ� ZHVWHUQ� ZDWHUVµ�� $PHULFDQ� -RXUQDO� RI� $JULFXOWXUDO�

(FRQRPLFV�������������������

&RZDQ�6����������´7KH�:DWHU�,QGXVWU\µ��LQ�+HOP�'��DQG�-HQNLQVRQ�7���HGV����&RPSHWLWLRQ�LQ�UHJXODWHG�LQGXVWULHV��
2[IRUG�8QLYHUVLW\�3UHVV��2[IRUG���

GH�$]HYHGR�/��*��DQG�$VDG�0����������´3ROLWLFDO�SURFHVV�EHKLQG�WKH�LPSOHPHQWDWLRQ�RI�EXON�ZDWHU�SULFLQJ�LQ�
%UD]LOµ�� LQ�'LQDU�$�� �HG����7KH� SROLWLFDO� HFRQRP\� RI� ZDWHU� SULFLQJ� UHIRUPV��2[IRUG�8QLYHUVLW\�3UHVV��
2[IRUG���

'LDR�;��DQG�5RH�7����������´7KH�HIIHFW�RI�VHTXHQFLQJ�WUDGH�DQG�ZDWHU�PDUNHW�UHIRUP�RQ�LQWHUHVW�JURXSV�LQ�
LUULJDWHG�DJULFXOWXUH��DQ�LQWHUWHPSRUDO�HFRQRP\�ZLGH�DQDO\VLV�RI�WKH�0RURFFDQ�FDVHµ�8QLYHUVLW\�
RI�0LQQHVRWD��(FRQRPLF�'HYHORSPHQW�&HQWHU��%XOOHWLQ�Q��������

'LQDU� $�� �������� ´:DWHU� SROLF\� UHIRUPV�� LQIRUPDWLRQ� QHHGV� DQG� LPSOHPHQWDWLRQ� REVWDFOHVµ��:DWHU� 3ROLF\��
�����������

'LQDU�$�� DQG�/DWH\� -�� �������� ´$JULFXOWXUDO�ZDWHU�PDUNHWLQJ�� DOORFDWLYH� HIILFLHQF\� DQG�GUDLQDJH� UHGXFWLRQµ��
-RXUQDO�RI�(QYLURQPHQWDO�(FRQRPLFV�DQG�0DQDJHPHQW��������������

'LQDU�$��� 5RVHJUDQW�0��:�� DQG�0HLQ]HQ�'LFN� 5�� ��������:DWHU� DOORFDWLRQ� PHFKDQLVPV�� SULQFLSOHV� DQG� H[DPSOHV��
:RUOG�%DQN�3ROLF\�5HVHDUFK�:RUNLQJ�3DSHU�Q��������:DVKLQJWRQ��'&��

'LQDU� $�� DQG� 6XEUDPDQLDQ� $�� �HGV��� ��������:DWHU� SULFLQJ� H[SHULHQFH�� DQ� LQWHUQDWLRQDO� SHUVSHFWLYH�� :RUOG� %DQN�
7HFKQLFDO�3DSHU�Q�������:DVKLQJWRQ��'&��

(DVWHU�.�:���%HFNHU�1��DQG�<��7VXU���������´(FRQRPLF�PHFKDQLVPV�IRU�PDQDJLQJ�ZDWHU�UHVRXUFHV��SULFLQJ��
SHUPLWV��DQG�PDUNHWVµ��LQ�%LVZDV�$��.���HG����:DWHU�UHVRXUFHV��HQYLURQPHQWDO�SODQQLQJ��PDQDJHPHQW�DQG�

GHYHORSPHQW��0F*UDZ�+LOO��1HZ�<RUN��

(DVWHU�.��:���'LQDU�$�� DQG�5RVHJUDQW�0�� �HGV��� ��������0DUNHWV� IRU�:DWHU��3RWHQWLDO� DQG�3HUIRUPDQFH��.OXZHU�
$FDGHPLF�3UHVV��%RVWRQ��0$��

(DVWHU�.��:��DQG�)HGHU�*����������´:DWHU�,QVWLWXWLRQV��,QFHQWLYHV��DQG�0DUNHWVµ��LQ��3DUNHU�'��'��DQG�7VXU�
<�� �HGV����'HFHQWUDOL]DWLRQ� DQG� FRRUGLQDWLRQ� RI� ZDWHU� UHVRXUFH� PDQDJHPHQW�� .OXZHU� $FDGHPLF� 3UHVV��
%RVWRQ��0$��

(($� �������� (XURSH·V� HQYLURQPHQW�� WKH� 'REUtä� DVVHVVPHQW�� '�� 6WDQQHUV� DQG� 3�� %RXUGHDX� �HGV���� (XURSHDQ�
(QYLURQPHQW�$JHQF\��(($���2IILFH�IRU�2IILFLDO�3XEOLFDWLRQV�RI�WKH�(XURSHDQ�&RPPXQLWLHV��
/X[HPERXUJ��

(($������D���(QYLURQPHQW� LQ�WKH�(XURSHDQ�8QLRQ�������.��:LHULQJD��HG����5HSRUW�IRU�WKH�5HYLHZ�RI�WKH�)LIWK�
(QYLURQPHQWDO�$FWLRQ�3URJUDPPH��

(QJOHPDQ�5��DQG�/H5R\�3����������6XVWDLQLQJ�ZDWHU��SRSXODWLRQ�DQG�WKH�IXWXUH�RI�UHQHZDEOH�ZDWHU�VXSSOLHV��3RSXODWLRQ�
$FWLRQ�,QWHUQDWLRQDO��:DVKLQJWRQ��'&��
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)HNHWH�%��HW�DO����������*OREDO��FRPSRVLWH�UXQRII�ILHOGV�EDVHG�RQ�REVHUYHG�ULYHU�GLVFKDUJH�DQG�VLPXODWHG�ZDWHU�EDODQFH��:RUOG�
0HWHRURORJLFDO� 2UJDQL]DWLRQ� *OREDO� 5XQRII� 'DWD� &HQWHU� 5HSRUW� � Q�� ���� :02�*5'&��
.REOHQ]��*HUPDQ\��

)UHGHULNVHQ�+��'�� ��������:DWHU� UHVRXUFHV� LQVWLWXWLRQV�� VRPH� SULQFLSOHV� DQG� SUDFWLFHV��7HFKQLFDO�3DSHU�Q�������7KH�
:RUOG�%DQN��:DVKLQJWRQ��'&��

*D]PXUL� 5�� DQG� 5RVHJUDQW� 0�� �������� ´&KLOHDQ� ZDWHU� SROLF\�� WKH� UROH� RI� ZDWHU� ULJKWV�� LQVWLWXWLRQV�� DQG�
PDUNHWVµ�� 3DSHU� SUHSDUHG� IRU� WKH� ,UULJDWLRQ� 6XSSRUW� 3URMHFW� IRU�$VLD� DQG� WKH�1HDU�(DVW� �,63$1���
,QWHUQDWLRQDO�)RRG�3ROLF\�5HVHDUFK�,QVWLWXWH��:DVKLQJWRQ��'&��

*OHLFN�3��+��HW�DO����������&DOLIRUQLD�ZDWHU�������D�VXVWDLQDEOH�YLVLRQ��3DFLILF�,QVWLWXWH�IRU�6WXGLHV�LQ�'HYHORSPHQW��
(QYLURQPHQW��DQG�6HFXULW\��2DNODQG��&DOLIRUQLD��

*OHLFN�3��+���HG�����������:DWHU�LQ�FULVLV��D�JXLGH�WR�WKH�ZRUOG
V�IUHVK�ZDWHU�UHVRXUFHV��2[IRUG�8QLYHUVLW\�3UHVV��1HZ�
<RUN��

*XJJHQKHLP�6����������´,QVWLWXWLRQDO�DUUDQJHPHQWV�IRU�ZDWHU�UHVRXUFHV�GHYHORSPHQWµ�LQ�/H�0RLJQH�*�� HW�DO��
�HGV����

+DOO�'����������´7KH�ZDWHU�PXOWLQDWLRQDOVµ��8QLYHUVLW\�RI�*UHHQZLFK���3XEOLF�6HUYLFHV�,QWHUQDWLRQDO�5HVHDUFK�
8QLW��5HSRUW�Q�������:�8�01&���

+DPLOWRQ�-���:KLWWOHVH\�1��DQG�+DOYHUVRQ�3����������´,QWHUUXSWLEOH�ZDWHU�PDUNHWV�LQ�WKH�3DFLILF�QRUWKZHVWµ��
$PHULFDQ�-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV������������

+DUWPDQ�/��0��DQG�6HDVWRQH�'����������:DWHU�WUDQVIHUV��HFRQRPLF�HIILFLHQF\�DQG�DOWHUQDWLYH�LQVWLWXWLRQV��-RKQ�+RSNLQV�
3UHVV��%DOWLPRUH��

+HDUQH� 5�� DQG� (DVWHU� .�� :�� �������� ´7KH� HFRQRPLF� DQG� ILQDQFLDO� JDLQV� IURP� ZDWHU� PDUNHWV� LQ� &KLOHµ��
$JULFXOWXUDO�(FRQRPLFV��������������

+HDUQH�5��5��DQG�(DVWHU�.��:����������´:DWHU�DOORFDWLRQ�DQG�ZDWHU�PDUNHWV��DQ�DQDO\VLV�RI�JDLQV� ²�IURP���
WUDGH�LQ�&KLOHµ��:RUOG�%DQN�7HFKQLFDO�3DSHU�6HULHV�Q�������:DVKLQJWRQ��'&��

+ROGHQ�3��DQG�7KREDQL�0����������´7UDGDEOH�ZDWHU�ULJKWV��D�SURSHUW\�ULJKWV�DSSURDFK�WR�LPSURYLQJ�ZDWHU�XVH�
DQG�SURPRWLQJ�LQYHVWPHQWµ��&XDGHUQRV�GH�(FRQRPLD������'HFHPEHU��

+RPHU�'L[RQ�7�� �������� ´(QYLURQPHQWDO� VFDUFLWLHV� DQG�YLROHQW� FRQIOLFW�� HYLGHQFH� IURP�FDVHVµ�� ,QWHUQDWLRQDO�
VHFXULW\����������

+RPHU�'L[RQ�7����������´2Q�WKH�WKUHVKROG��HQYLURQPHQWDO�FKDQJHV�DV�FDXVHV�RI�DFXWH�FRQIOLFWµ��,QWHUQDWLRQDO�
VHFXULW\����������

+RZLWW�5����������´6SRW�3ULFHV��2SWLRQ�3ULFHV��DQG�:DWHU�0DUNHWV�LQ�&DOLIRUQLDµ�LQ�(DVWHU�.��:���'LQDU�$��
DQG� 5RVHJUDQW� 0�� �HGV����0DUNHWV� IRU� ZDWHU�� SRWHQWLDO� DQG� SHUIRUPDQFH�� .OXZHU� $FDGHPLF� 3UHVV��
%RVWRQ��

-RQHV�7�� �������� ´5HFHQW�GHYHORSPHQWV� LQ� WKH�SULFLQJ�RI�ZDWHU� VHUYLFHV� LQ�2(&'�FRXQWULHVµ��:DWHU�3ROLF\��
�����������

/H�0RLJQH�*���6XEUDPDQLDQ�$���=LH�0��DQG�*LOWQHU�6����������$�*XLGH�WR�WKH�IRUPXODWLRQ�RI�ZDWHU�UHVRXUFHV�VWUDWHJ\��
7HFKQLFDO�3DSHU�Q�������7KH�:RUOG�%DQN��:DVKLQJWRQ��'&��

/H� 0RLJQH� *�� HW� DO�� �HGV��� �������� &RXQWU\� H[SHULHQFHV� ZLWK� ZDWHU� UHVRXUFHV� PDQDJHPHQW�� HFRQRPLF�� LQVWLWXWLRQDO��
WHFKQRORJLFDO�� DQG� HQYLURQPHQWDO� LVVXHV�� :RUOG� %DQN� 7HFKQLFDO� 3DSHU� Q�� ����� 7KH� :RUOG� %DQN��
:DVKLQJWRQ��'&��

/R�&��:��+��DQG�7DQJ�6��<����������´,QVWLWXWLRQDO�&RQWH[WV�RI�(QYLURQPHQWDO�0DQDJHPHQW��:DWHU�3ROOXWLRQ�
&RQWURO�RQ�*XDQJ]KRX��&KLQD��3XEOLF�$GPLQLVWUDWLRQ�DQG�'HYHORSPHQW����������
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/RQHUJDQ�6����������´:DWHU�UHVRXUFHV�DQG�FRQIOLFW��H[DPSOHV�IURP�WKH�0LGGOH�(DVWµ��LQ�*OHGLWVFK�1��3���HG����
&RQIOLFW�DQG�WKH�HQYLURQPHQW�����.OXZHUW��'RUGUHFKW��7KH�1HWKHUODQGV��

/RQHUJDQ�6��DQG�.DYDQDXJK�%�� ��������´&OLPDWH�FKDQJH��ZDWHU�UHVRXUFHV�DQG�VHFXULW\� LQ�WKH�0LGGOH�(DVWµ��
*OREDO�HQYLURQPHQWDO�FKDQJH��������

0DDV�$�� DQG�$QGHUVRQ�5�� ��������$QG� WKH� GHVHUW� VKDOO� UHMRLFH�� FRQIOLFW�� JURZWK� DQG� MXVWLFH� LQ� DULG� HQYLURQPHQWV��0,7�
3UHVV��&DPEULGJH��0$��

0DF'RQQHOO�/��-���+RZH�&��:���0LOOHU�.��$���5LFH�7�$��DQG�%DWHV�6��)����������´:DWHU�EDQNV�LQ�WKH�:HVW�µ�
1DWXUDO�5HVRXUFHV�/DZ�&HQWHU��8QLYHUVLW\�RI�&RORUDGR��86*6�5HSRUW�Q����������*�������

0HLQ]HQ�'LFN� 5�� ��������*URXQGZDWHU� PDUNHWV� LQ� 3DNLVWDQ�� SDUWLFLSDWLRQ� DQG� SURGXFWLYLW\�� 5HVHDUFK� 5HSRUW� �����
,QWHUQDWLRQDO�)RRG�3ROLF\�5HVHDUFK�,QVWLWXWH��:DVKLQJWRQ��'&��

0HLQ]HQ�'LFN� 5�� DQG� 0HQGR]D� 0�� �������� ´$OWHUQDWLYH� ZDWHU� DOORFDWLRQ� PHFKDQLVPV�� ,QGLDQ� DQG�
LQWHUQDWLRQDO�H[SHULHQFHVµ��(FRQRPLF�DQG�3ROLWLFDO�:HHNO\��;;;,�$���$����0DUFK�����

1RUWK� '�� �������� ,QVWLWXWLRQV�� LQVWLWXWLRQDO� FKDQJH�� DQG� HFRQRPLF� SHUIRUPDQFH�� &DPEULGJH� 8QLYHUVLW\� 3UHVV��
&DPEULGJH��0$��

2(&'���������7KH�SULFH�RI�ZDWHU��WUHQGV�LQ�2(&'�FRXQWULHV��3DULV��2(&'��

2(&'������D���,QGXVWULDO�ZDWHU�SULFLQJ�LQ�2(&'�FRXQWULHV��3DULV��2(&'��

2(&'������E���$JULFXOWXUDO�ZDWHU�SULFLQJ�LQ�2(&'�FRXQWULHV��3DULV��2(&'��

2(&'������F���+RXVHKROG�ZDWHU�SULFLQJ�LQ�2(&'�FRXQWULHV��3DULV��2(&'��

2(&'���������:DWHU�FRQVXPSWLRQ�DQG�VXVWDLQDEOH�ZDWHU�UHVRXUFHV�PDQDJHPHQW��3DULV��2(&'��

2OVRQ�0����������7KH�ORJLF�RI�FROOHFWLYH�DFWLRQ��+DUYDUG�8QLYHUVLW\�3UHVV��0DVVDFKXVHWWV��

3HDUFH�'��DQG�$WNLQVRQ�*����������´7KH�FRQFHSW�RI�VXVWDLQDEOH�GHYHORSPHQW��DQ�HYDOXDWLRQ�RI�LWV�XVHIXOQHVV�
WHQ�\HDUV�DIWHU�%UXQGWODQGµ��6ZLVV�-RXUQDO�RI�(FRQRPLFV�DQG�6WDWLVWLFV��������������

3LFFRWWR�5�� ��������3XWWLQJ� LQVWLWXWLRQDO� HFRQRPLFV� WR� ZRUN�� IURP� SDUWLFLSDWLRQ� WR� JRYHUQDQFH��'LVFXVVLRQ�3DSHU�� �����
7KH�:RUOG�%DQN��:DVKLQJWRQ��'&��

3LJUDP�-�� -���'HOIRUFH�5�� -���&RHOOL�0��/���1RUULV�9���$QWRQ\�*���$QGHUVRQ�5��/��DQG�0XVJUDYH�:�� ��������
´7UDQVIHUDEOH� ZDWHU� HQWLWOHPHQWV� LQ� $XVWUDOLDµ�� 5HSRUW� WR� WKH� /DQG� DQG� :DWHU� 5HVRXUFHV�
5HVHDUFK�DQG�'HYHORSPHQW�&RUS��&HQWHU�IRU�:DWHU�3ROLF\�5HVHDUFK��$UPLGDOH��16:��

3RVWHO�6����������3LOODU�RI�VDQG��FDQ�WKH�LUULJDWLRQV�PLUDFOH�ODVW"���:��:��1RUWRQ�	�&R���1HZ�<RUN��

3RVWHO�6����������/DVW�RDVLV��IDFLQJ�ZDWHU�VFDUFLW\��:�:��1RUWRQ�DQG�&RPSDQ\��1HZ�<RUN��

5DXVVHU�*��&����������´&ROOHFWLYH�FKRLFH�LQ�ZDWHU�UHVRXUFH�V\VWHPVµ��LQ�'LQDU�$���HG����7KH�SROLWLFDO�HFRQRP\�RI�
ZDWHU�SULFLQJ�UHIRUPV��2[IRUG�8QLYHUVLW\�3UHVV��

5DXVVHU�*��&��DQG�=XVPDQ�3����������´2UJDQL]DWLRQDO�IDLOXUH�DQG�WKH�SROLWLFDO�HFRQRP\�RI�ZDWHU�UHVRXUFHV�
PDQDJHPHQWµ�� LQ�'LQDU�$�� DQG�=LOEHUPDQ�'�� �HGV����7KH� HFRQRPLFV� DQG�PDQDJHPHQW� RI� ZDWHU� DQG�
GUDLQDJH�LQ�DJULFXOWXUH��.OXZHU�$FDGHPLF�3UHVV��%RVWRQ��

5RVHJUDQW�0��:�� DQG�%LQVZDQJHU�+�� 3�� �������� ´0DUNHWV� LQ� WUDGDEOH�ZDWHU� ULJKWV�� SRWHQWLDO� IRU� HIILFLHQF\�
JDLQV�LQ�GHYHORSLQJ�FRXQWU\�ZDWHU�UHVRXUFH�DOORFDWLRQµ��:RUOG�'HYHORSPHQW��������������������

5RVHJUDQW�0��:�� DQG�*D]PXUL�*�� �������� ´5HIRUPLQJ�ZDWHU� DOORFDWLRQ�SROLF\� WKURXJK�PDUNHWV� LQ� WUDGDEOH�
ZDWHU�ULJKWV��OHVVRQV�IURP�&KLOH��0H[LFR�DQG�&DOLIRUQLDµ��&XDGHUQRV�GH�(FRQRPLD��������������

5RVHQ� 0�� DQG� 6H[WRQ� 5�� �������� ´,UULJDWLRQ� GLVWULFWV� DQG� ZDWHU� PDUNHWV�� DQ� DSSOLFDWLRQ� RI� FRRSHUDWLYH�
GHFLVLRQ�PDNLQJ�WKHRU\µ��/DQG�(FRQRPLFV�����������
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6DOHWK�5��0����������:DWHU�LQVWLWXWLRQV�LQ�,QGLD��HFRQRPLFV��ODZ��DQG�SROLF\��&RPPRQZHDOWK�3XEOLVKHUV��1HZ�'HOKL��

6DOHWK�5��0��DQG�'LQDU�$����������(YDOXDWLQJ�ZDWHU�LQVWLWXWLRQV�DQG�ZDWHU�VHFWRU�SHUIRUPDQFH��:RUOG�%DQN�7HFKQLFDO�
3DSHU�Q�������7KH�:RUOG�%DQN��:DVKLQJWRQ��'&��

6DOHWK�5��0��DQG�'LQDU�$�������D���:DWHU�FKDOOHQJH�DQG�LQVWLWXWLRQDO�UHVSRQVH��D�FURVV�FRXQWU\�SHUVSHFWLYH��:RUOG�%DQN�
3ROLF\�5HVHDUFK�:RUNLQJ�3DSHU�Q��������7KH�:RUOG�%DQN��:DVKLQJWRQ��'&��

6HDJUDYHV�-��$��DQG�(DVWHU�.��:����������´3ULFLQJ�LUULJDWLRQ�ZDWHU�LQ�'HYHORSLQJ�&RXQWULHVµ��:DWHU�5HVRXUFHV�

%XOOHWLQ�������������

6RPO\RG\� /�� �������� ´:DWHU�TXDOLW\� PDQDJHPHQW�� FDQ� ZH� LPSURYH� LQWHJUDWLRQ� WR� IDFH� IXWXUH� SUREOHPV"µ��
:DWHU�VFLHQFH�DQG�WHFKQRORJ\������

6SXOEHU�1��DQG�6DEEDJKL�$����������(FRQRPLFV�RI�ZDWHU�UHVRXUFHV��IURP�UHJXODWLRQ�WR�SULYDWL]DWLRQ��.OXZHU�$FDGHPLF�
3XEOLVKHUV��%RVWRQ��

7LHWHQEHUJ�7��+����������(QYLURQPHQWDO�HFRQRPLFV�DQG�SROLF\��+DUSHU�&ROOLQV�&ROOHJH�3XEOLVKHUV��1HZ�<RUN��

7LHWHQEHUJ�7��+����������(QYLURQPHQWDO�DQG�UHVRXUFH�HFRQRPLFV��6FRW��)RUHVPDQ�DQG�&RPSDQ\��%RVWRQ��

7KREDQL�0�� �������� ´)RUPDO�ZDWHU�PDUNHWV��ZK\��ZKHQ� DQG� KRZ� WR� LQWURGXFH� WUDGDEOH�ZDWHU� ULJKWVµ�� 7KH�
:RUOG�%DQN�5HVHDUFK�2EVHUYHU����������

7VXU�<����������´:DWHU�UHJXODWLRQ�YLD�SULFLQJ��WKH�UROH�RI�LPSOHPHQWDWLRQ�FRVWV�DQG�DV\PPHWULF�LQIRUPDWLRQµ��
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