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Abstract

河川の下流域に暮らす住民は、そのエ
コシステムから多様な恩恵を受けてい
る。その受益額を住民から徴収し、河
川の管理費に充てる仕組みを考える。

Introduction
7KLV� UHVHDUFK�DLPV� WR�PHDVXUH� WKH� WRWDO� HFRQRPLF�
YDOXH��7(9��RI�WKH�ÀRZ�RI�HFRV\VWHP�VHUYLFHV�WKDW�
DFFUXH� WR� KRXVHKROGV� IURP� WKH� &DJD\DQ� GH� 2UR�
5LYHU�%DVLQ� �&'25%�� LQ�0LQGDQDR�� 3KLOLSSLQHV��
7KH� UHVXOWLQJ� HVWLPDWHV� SURYLGH� WKH� UDWLRQDOH� IRU�
WKH�DGDSWDWLRQ�RI�WKH�ULYHU�EDVLQ�ZLGH�SD\PHQW�IRU�
HQYLURQPHQWDO�VHUYLFHV��3(6��VFKHPH�ZKLFK�;DYLHU�
8QLYHUVLW\�0F.OHRXJK�0DULQH�&HQWHU��;8�00&��
LV� FXUUHQWO\� XQGHUWDNLQJ� LQ� FROODERUDWLRQ�ZLWK� WKH�
&DJD\DQ�GH�2UR�5LYHU�%DVLQ�0DQDJHPHQW�&RXQFLO�

�&'25%0&���7KURXJK�3(6��¿QDQFLDO�UHVRXUFHV�FDQ�
EH�JHQHUDWHG�DQG�XVHG�WR�UHZDUG�ORFDO�LQLWLDWLYHV�WKDW�
UHVWRUH�DQG�SUHVHUYH�WKH�HFRV\VWHP��7KLV�DSSURDFK�
KDV�EHHQ�LGHQWL¿HG�DV�RQH�VWUDWHJLF�ZD\�WR�VDIHJXDUG�
DQG�HQKDQFH�WKH�FRQWLQXLQJ�ÀRZ�RI�HQYLURQPHQWDO�
VHUYLFHV�IURP�WKH�&'25%��
� 7KLV�SDSHU�IRFXVHV�RQ�WKH�KRXVHKROG�VHFWRU�DV�D�
SRWHQWLDO�JURXS�RI�EX\HUV�RU�VRXUFHV�RI�UHZDUGV�SD\-
PHQWV�IRU�WKH�SURYLGHUV�RI�VHUYLFHV�WR�UHKDELOLWDWH�DQG�
SUHVHUYH�WKH�&'2�5LYHU�%DVLQ��$V�D�ZHOO�SURWHFWHG�
ZDWHUVKHG�FDQ�SURYLGH�VHFXULW\�RI�ZDWHU�VXSSO\��¿VK�

Estimating Household Benefits  
from the Cagayan de Oro River Basin Ecosystem 

5RVDOLQD�3DODQFD�7DQ���0DULFKX�2EHGHQFLR���
&DUROLQH�6HUHQDV�
��3URIHVVRU��'HSDUWPHQW�RI�(FRQRPLFV��$WHQHR�GH�0DQLOD�8QLYHUVLW\
��)DFXOW\��'HSDUWPHQW�RI�(FRQRPLFV��;DYLHU�8QLYHUVLW\
��)DFXOW\��'HSDUWPHQW�RI�(FRQRPLFV��;DYLHU�8QLYHUVLW\

Households, especially those in the downstream communities, benefit from the Cagayan de Oro River 
Basin (CDORB) ecosystem in terms of a stable supply of good quality water, flood control, food (fish) supply, 
recreational activities and biodiversity. These benefits encompass both use and non-use values which 

are integrated in a single estimate using the contingent valuation method (CVM). In the study, CDO households are 
asked for their willingness to pay (WTP) or contribute to watershed rehabilitation and preservation efforts in terms 
of a certain proportion of their water bill. Mean WTP per household range from 12.19% to 17.58% of the water bill. 
With a total household population of 137,465 in CDO (2010 Census) and a mean monthly water bill per household of 
PhP531.8, the total value of the perceived benefits that can be derived from the rehabilitation and preservation of 
the CDO River Basin is estimated to be about 9-13 million pesos (US$198-285 thousand) per month or 107–154 million 
pesos (US$2–3 million) per year. Further, results of the regression analysis imply willingness to pay or contribute for 
watershed rehabilitation is associated with the age of the respondent, the perceived condition of the watershed and 
its impact on the livelihood of the people. These findings can help focus and design public awareness and information 
campaign programs to promote widespread participation in a payment for environmental services scheme for the 
preservation of CDO River Basin.
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VXSSO\�� UHFUHDWLRQ�� ELRGLYHUVLW\�� ÀRRG� FRQWURO� DQG�
LQFUHDVHG�UHVLOLHQFH�WR�H[WUHPH�ZHDWKHU�HYHQWV�DQG�
SRZHU�VXSSO\��WKH�JHQHUDO�SXEOLF��HVSHFLDOO\�WKRVH�LQ�
WKH�GRZQVWUHDP�FRPPXQLWLHV��VWDQG�WR�EHQH¿W�VXE-
VWDQWLDOO\��(VWLPDWHV�RI� WKH�HFRQRPLF�EHQH¿WV� WKDW�
FDQ�EH�GHULYHG�E\�KRXVHKROGV�IURP�WKH�&'2�5LYHU�
%DVLQ�HFRV\VWHP�FDQ�SURYLGH� WKH�XQGHUO\LQJ�EDVLV�
IRU� WKH� FRQWULEXWLRQV� WKDW�PD\� EH� SRWHQWLDOO\� FRO-
OHFWHG�IURP�WKLV�VHFWRU��7KH�SREODFLRQ�DQG����YLOODJH�
VHWWOHPHQWV� ���� XUEDQ� DQG� ��� UXUDO� EDUDQJD\V�� LQ�
&DJD\DQ�GH�2UR�FLW\�FRPSULVH�WKH�ELJJHVW�JURXS�RI�
FRPPXQLWLHV�ORFDWHG�DW�WKH�GRZQVWUHDP�RI�WKH�&'2�
5LYHU�%DVLQ�
� 7KH� LGHQWL¿FDWLRQ� RI� WKH� EHQH¿FLDULHV� RI� HFR-
V\VWHP� VHUYLFHV� DQG� WKH� HVWLPDWLRQ� RI� WKH� YDO-
XHV�RI� WKH�VWUHDP�RI�EHQH¿WV� WKH\�GHULYH� IURP�WKH�
&'2�5LYHU� %DVLQ� ZLOO� VLJQL¿FDQWO\� IDFLOLWDWH� WKH�
XS�VFDOLQJ�DQG�DFFHOHUDWLRQ�RI� WKH� LPSOHPHQWDWLRQ�
RI� WKH� &'25%0&�;8�00&� 3(6� SURJUDP� WKDW�
DLPV�WR�UHZDUG�WKH�IROORZLQJ�XS�VWUHDP�FRPPXQL-
WLHV�IRU�WKHLU�UHKDELOLWDWLRQ�DQG�SUHVHUYDWLRQ�DFWLYL-

WLHV������0,/$/,775$��0LDUD\RQ�/DSRN�/LURQJDQ�
7LQD\WD\DQ�7ULEDO�$VVRFLDWLRQ��� WKH� UHVRXUFH�PDQ-
DJHUV�ZRUNLQJ�LQ�WKH�VXE�ZDWHUVKHG�LQ�%DWDQJ��0W�
.DODWXQJDQ��DQG�����WKH�.LWDQJODG�ZLGH�&RXQFLO�RI�
(OGHUV�ZLWK�WKH�7ULEDO�*XDUGV��.LWDQJODG�*XDUG�9RO-
XQWHHUV��RI�0W�.LWDQJODG�
� ,W� LV� DOVR�KRSHG� WKDW� WKLV� UHVHDUFK�SURMHFW��ZLWK�
DOO� WKH� VXUYH\V�� NH\� LQIRUPDQW� LQWHUYLHZV�� IRFXV�
JURXS�GLVFXVVLRQV��UHVHDUFK�¿QGLQJV�GLVVHPLQDWLRQ�
VHPLQDU�ZRUNVKRS�DQG�RWKHU�DFWLYLWLHV�LW�HQWDLOV��FDQ�
DVVLVW�DQG�FRQWULEXWH�WR�WKH�&'25%0&�;8�00&�
3(6�LQIRUPDWLRQ�FDPSDLJQ��SROLF\�OREE\LQJ�RI�3(6�
(E$�UHODWHG� ODZV� LQ� WKH�/RFDO�*RYHUQPHQW�8QLWV��
DQG�WKH�GHYHORSPHQW�DQG�LQWHJUDWLRQ�RI�3(6�LQ�WKH�
&DJD\DQ�GH�2UR�5LYHU�%DVLQ�0DVWHU�3ODQ�

The Study Site
7KH�&DJD\DQ�GH�2UR�5LYHU�%DVLQ��&'25%��KDV�D�
WRWDO� DUHD� RI� DSSUR[LPDWHO\� �������� KD�� VSUHDG-
LQJ�RYHU���SURYLQFHV��%XNLGQRQ��0LVDPLV�2ULHQWDO�

�
Figure 1. Cagayan de Oro River Basin Map  
(Source: CDORB Management Council and Center for Environmental Studies and Management)
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DQG�/DQDR�GHO�1RUWH�����PXQLFLSDOLWLHV� �%DXQJRQ��
/LERQD�� DQG� 7DODNDJ� LQ� %XNLGQRQ��� DQG� �� FLWLHV�
�&DJD\DQ�GH�2UR�&LW\� LQ�0LVDPLV�2ULHQWDO� DQG� D�
VPDOO�SRUWLRQ�RI�,OLJDQ�&LW\�LQ�/DQDR�GHO�1RUWH��
� &'25%�OLHV�EHWZHHQ������¶��´�DQG�������¶��´�
ODWLWXGH� DQG� ����¶��´� DQG� ����¶��´� ORQJLWXGH�� ,W�
LV�ERXQGHG�E\�1RUWKHUQ�&RWDEDWR� LQ� WKH�VRXWK��E\�
/DQDR�GHO�6XU�LQ�WKH�VRXWK�ZHVW�DQG�E\�%RKRO�6HD�LQ�
WKH�QRUWK��7KH�KLJKHVW�HOHYDWLRQV�ZLWKLQ�WKH�&'25%�
FDQ�EH�IRXQG�DW�WKH�SHDNV�RI�0W��.DODWXQJDQ�DQG�0W��
.LWDQJODG�DW�������PDVO�DQG�������PDVO��UHVSHFWLYHO\��
7KH�VWHHS�VORSHV�DUH�SUHGRPLQDQW�LQ�WKH�XSODQG�DUHD�
LQ� WKH�VRXWK�DQG�VRXWKHDVWHUQ�SRUWLRQ�RI� WKH�EDVLQ�
ZKHUH�PDMRULW\�RI�WKH�ULYHU¶V�KHDGZDWHUV�DUH�ORFDWHG��
7KH\�FDQ�DOVR�EH�IRXQG�LQ�WKH�ULGJHV�RI�VXE�EDVLQV�
ZKHUH�WKH\�VHUYH�DV�WRSRJUDSKLF�GLYLGH�EHWZHHQ�VXE�
FDWFKPHQWV��*HQWOHU�VORSHV�SUHYDLO�DORQJ�WKH�FRDVW�
DQG�RQ�WKH�ÀDW�SRUWLRQV�RI�VHYHUDO�HOHYDWHG�WHUUDFHV�
DURXQG� WKH�EDVLQ� �&'2�5LYHU�%DVLQ�0DQDJHPHQW�
DQG�'HYHORSPHQW��

Methodology
+RXVHKROGV�� HVSHFLDOO\� WKRVH� LQ� WKH� GRZQVWUHDP�
FRPPXQLWLHV�� EHQHILW� IURP� WKH� &DJD\DQ� GH� 2UR�
5LYHU�%DVLQ��&'25%��HFRV\VWHP�LQ�WHUPV�RI�D�VWD-
EOH�VXSSO\�RI�JRRG�TXDOLW\�ZDWHU��ÀRRG�FRQWURO��IRRG�
�¿VK��VXSSO\��UHFUHDWLRQDO�DFWLYLWLHV�DQG�ELRGLYHUVLW\��
7KHVH�EHQH¿WV�HQFRPSDVV�ERWK�XVH�DQG�QRQ�XVH�YDO-
XHV�ZKLFK�DUH�LQWHJUDWHG�LQ�D�VLQJOH�HVWLPDWH�XVLQJ�
WKH�FRQWLQJHQW�YDOXDWLRQ�PHWKRG��&90���&90�LV�D�
VXUYH\�EDVHG�DSSURDFK�WKDW�LV�QRZ�XVHG�H[WHQVLYHO\�
LQ�ERWK�GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV�WR�LQFRU-
SRUDWH�YDOXHV�RI�QRQ�PDUNHWHG�VHUYLFHV�DQG�DPHQL-
WLHV� LQ� SXEOLF� SROLF\�SURJUDP� DVVHVVPHQW�� 6WXGLHV�
WKDW�HPSOR\HG�&90�LQ�HVWLPDWLQJ�WKH�WRWDO�EHQH¿WV�
IURP�ZDWHUVKHG�UHKDELOLWDWLRQ�DQG�SUHVHUYDWLRQ�SUR-
JUDPV�LQFOXGH�$OFRQ�HW�DO�������$OPDQ]D�DQG�0DU-
WLQ]�3D]�������3HUQL�HW�DO������DQG�%LURO�HW�DO������
� ,Q�D�&90�VXUYH\��UHVSRQGHQWV�DUH�DVNHG�WR�VWDWH�
WKHLU�ZLOOLQJQHVV�WR�SD\��:73��IRU�D�JRRG��VHUYLFH�
RU�SXEOLF�SURJUDP��7KH�VWDWHG�:73�LV�WKH�PRQHWDU\�
HVWLPDWH� RI� WKH� WRWDO� EHQH¿WV� �WDQJLEOH� DQG� LQWDQ-

JLEOH��XVH�DQG�QRQ�XVH�YDOXHV��WKDW�LV�GHULYHG�IURP�
WKH�JRRG��VHUYLFH�RU�SXEOLF�SURJUDP���3OHDVH�UHIHU�WR�
0LWFKHOO�DQG�&DUVRQ�������%DWHPDQ�HW�DO������DQG�
%R\OH������IRU�D�WKRURXJK�GLVFXVVLRQ�RI�&90���
 CVM Scenario and Survey Instrument. The 
LQVWUXPHQW�XVHG�IRU�RXU�&90�VXUYH\�ZDV�¿QDOL]HG�
DIWHU� D� VHULHV� RI� NH\� LQIRUPDQW� LQWHUYLHZV�� IRFXV�
JURXS�GLVFXVVLRQV�DQG�SUH�WHVWV��
� 7KH�&90�VFHQDULR�DGRSWHG�WKH�VHW�XS�RI�WKH�RQ�
JRLQJ� SD\PHQW� IRU� HQYLURQPHQWDO� VHUYLFHV� �3(6��
VFKHPH� RI� ;DYLHU� 8QLYHUVLW\�0F.HRXJK� 0DULQH�
&HQWHU��;8�00&��DQG�&DJD\DQ�GH�2UR�5LYHU�%DVLQ�
0DQDJHPHQW�&RXQFLO��&'25%0&���7KH�ZDWHUVKHG�
SURWHFWLRQ� VHUYLFH� SURYLGHUV� DQG� UHFLSLHQWV� RI� WKH�
UHZDUGV�SD\PHQWV� DUH� WKH� XSVWUHDP� FRPPXQLWLHV�
LQ�0W��.LWDQJODG� DQG�0W��.DODWXQJDQ� LQ�7DODNDJ��
%XNLGQRQ��7KH�&'2�:DWHU�'LVWULFW�DQG�RWKHU�ZDWHU�
XWLOLWLHV�SURYLGHUV� �VXFK�DV�5LR�9HUGH�� VXEGLYLVLRQ�
PDQDJHPHQW� DQG�PDLQWHQDQFH� JURXSV�� UHDO� HVWDWH�
GHYHORSHUV��HWF���VHUYH�PHUHO\�DV�D�FROOHFWLRQ�DJHQW�DV�
HDFK�KRXVHKROG¶V�FRQWULEXWLRQ�SD\PHQW�LV�FRPSXWHG�
DV�D�FHUWDLQ�SURSRUWLRQ�RI�WKH�KRXVHKROG¶V�ZDWHU�ELOO�
DQG�LV�LQFOXGHG�LQ�WKH�ZDWHU�ELOO��3(6�IXQG�PDQDJHU�
LV�;DYLHU� 6FLHQFH�)RXQGDWLRQ� DQG� WKH�PRQLWRULQJ�
DXWKRULW\�LV�&'25%0&��
� 7KH�:73� TXHVWLRQ� IROORZHG� WKH� GLFKRWRPRXV�
FKRLFH�IRUPDW��$V�WKH�FRPPRQ�DSSURDFK�IRU�SXEOLF�
SROLF\�SURJUDP�DVVHVVPHQWV��WKH�&90�TXHVWLRQ�ZDV�
IUDPHG�ZLWKLQ� WKH� FRQWH[W� RI� D� UHIHUHQGXP��(DFK�
UHVSRQGHQW�ZDV� DVNHG� LI� WKH\�ZRXOG� YRWH� IRU� WKH�
SURSRVHG�&'25%� UHKDELOLWDWLRQ� DQG� SUHVHUYDWLRQ�
SURJUDP�DQG�EH�ZLOOLQJ�WR�SD\�DQ�DPRXQW�HTXLYDOHQW�
WR�D�FHUWDLQ�SHUFHQWDJH�RI�KLV�KHU�KRXVHKROG¶V�FXUUHQW�
ZDWHU�ELOO��7KH�UHVSRQGHQWV�ZHUH�WROG�WKDW�LI�PDMRULW\�
RI� WKH�KRXVHKROGV�ZRXOG�YRWH� LQ� IDYRU�RI� WKH�SUR-
JUDP��WKHQ�DOO��LQFOXGLQJ�WKRVH�ZKR�GLG�QRW�YRWH�IRU�
WKH�SURJUDP�ZRXOG�EH�PDGH�WR�SD\�IRU�WKH�SURJUDP�
� ,Q�DGGLWLRQ�WR�WKH�:73�YDOXDWLRQ�VFHQDULR��VHFWLRQV�
WKDW� HOLFLW� LQIRUPDWLRQ� RQ� VRFLR�HFRQRPLF� SUR¿OH��
VRFLDO�FDSLWDO��DZDUHQHVV�DQG�DWWLWXGH�RQ�ZDWHUVKHG�
DQG�ZDWHUVKHG�SURWHFWLRQ��ZDWHU�VXSSO\��VDQLWDWLRQ�
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DQG� VHZHUDJH��ZDWHU� SROOXWLRQ��� ÀRRG� H[SHULHQFH��
¿VKLQJ�DQG�WRXULVP�ZHUH�LQFOXGHG��9LVXDO�DLGV�VXFK�
DV�SLFWXUHV�RI�WKH�&'25%��IRUHVW�FRYHU�EHIRUH�DQG�
DIWHU�SURSRVHG�UHKDELOLWDWLRQ�DQG�SUHVHUYDWLRQ�SUR-
JUDP�ZHUH�VKRZQ� WR� WKH� UHVSRQGHQWV�DV� WKH�&90�
VFHQDULR�ZDV�H[SODLQHG��7KXV��WKH�LPSOHPHQWDWLRQ�RI�
WKH�VXUYH\�LWVHOI��WKURXJK�WKH�&90�VFHQDULR��VHUYHG�
DV�DQ�LQIRUPDWLRQ�FDPSDLJQ�WRRO�IRU�WKH�;8�00&�
&'25%0&�3(6�SURJUDP�IRU�WKH�UHKDELOLWDWLRQ�DQG�
SUHVHUYDWLRQ�RI� WKH�&'25%�HFRV\VWHP��$�QXPEHU�
RI� UHVSRQGHQWV� H[SUHVVHG�DSSUHFLDWLRQ� IRU�JDLQLQJ�
UHOHYDQW� LQIRUPDWLRQ� RQ� WKH� VWDWH� RI� WKH�&'25%��
LWV�LPSOLFDWLRQV�RQ�WKHLU�GD\�WR�GD\�OLYLQJ��DQG�WKH�
UHKDELOLWDWLRQ�DQG�SUHVHUYDWLRQ�SODQV��)RFXV�JURXS�
GLVFXVVLRQ�DQG�SUH�WHVWV�ZHUH�XQGHUWDNHQ�LQ�VHWWLQJ�
WKH�IROORZLQJ�VL[�ELG�OHYHOV�XVHG�LQ�WKH�¿QDO�VXUYH\��
���������������������DQG�����RI�WKH�ZDWHU�ELOO�
 Sampling and Survey Protocol��$�WRWDO�VDPSOH�RI�
����UHVSRQGHQWV�ZDV�JHQHUDWHG�IRU� WKH�¿QDO�VXUYH\�
WKURXJK� IDFH�WR�IDFH� LQWHUYLHZ�ZLWK� WKH� KRXVHKROG�
KHDG�RU� WKH�PHPEHU�PDNLQJ�H[SHQGLWXUH�GHFLVLRQV�
LQ�WKH�IDPLO\��$OO�EDUDQJD\V�����3REODFLRQ�EDUDQJD\V�
DQG����RWKHU�EDUDQJD\V��RU�D�WRWDO�RI����EDUDQJD\V��
RQO\����RI�ZKLFK�DUH�UXUDO��RI�&'2�&LW\��WKH�GRZQ-
VWUHDP�SRUWLRQ�RI�WKH�&'25%��ZHUH�LQFOXGHG�LQ�WKH�
VDPSOLQJ�IUDPH��6\VWHPDWLF�VDPSOLQJ�SURFHGXUH�ZDV�
HPSOR\HG�LQ�VHOHFWLQJ�WKH�UHVSRQGHQWV�LQ�HDFK�EDUDQ-
JD\��7KH�QXPEHU�RI�UHVSRQGHQWV�LQ�HDFK�EDUDQJD\�ZDV�
VHW�LQ�SURSRUWLRQ�WR�WKH�VKDUH�RI�WKH�EDUDQJD\�LQ�WKH�
WRWDO�&'2�&LW\�SRSXODWLRQ��7KH�VL[�ELG�OHYHOV�ZHUH�
UDQGRPO\�DVVLJQHG�WR�UHVSRQGHQWV�LQ�DOO�VXUYH\�VLWHV�
 Data Analysis��7KH�\HV�QR�UHVSRQVH�WR�WKH�GLFKRW-
RPRXV�FKRLFH�&90�TXHVWLRQ�ZDV�DQDO\]HG�XVLQJ�WKH�
IUDPHZRUN�GHYHORSHG�E\�+DQHPDQQ��������EDVHG�
RQ�WKH�UDQGRP�XWLOLW\�PRGHO��$�ELQDU\�SURELW�UHJUHV-
VLRQ�PRGHO�ZDV� UXQ� WR� FDOFXODWH� SDUDPHWULF�PHDQ�
ZLOOLQJQHVV� WR�SD\��:73���)RU� WKH�QRQ�SDUDPHWULF�
HVWLPDWH��WKH�7XUQEDOO�IRUPXOD�ZDV�HPSOR\HG��,QGL-

� 7KH�TXHVWLRQV�RQ�VRFLR�HFRQRPLF�SUR¿OH��DZDUHQHVV�DQG�DWWL-
WXGH� RQ�ZDWHUVKHG� DQG�ZDWHUVKHG� SURWHFWLRQ��ZDWHU� VXSSO\��
VDQLWDWLRQ�DQG�VHZHUDJH��DQG�ZDWHU�SROOXWLRQ�DUH�DGDSWHG�IURP�
WKH�VXUYH\�LQVWUXPHQW�GHYHORSHG�LQ�3DODQFD�7DQ������

YLGXDO�KRXVHKROG¶V�:73�ZDV�DJJUHJDWHG�WR�DUULYH�DW�
WRWDO�:73��

Results
6RFLR�HFRQRPLF�3UR¿OH�RI�5HVSRQGHQWV.�0DMRULW\�
RI� WKH� UHVSRQGLQJ�KRXVHKROG�PHPEHUV� DUH� IHPDOH�
�������7KLV� FRUUHVSRQGV� WR� WKH� IHPDOH� VSRXVH� LQ�
WKH�IDPLO\��2XU�HQXPHUDWRUV�SDUWLFXODUO\�DVNHG�IRU�
WKH�KRXVHKROG�PHPEHU�ZKR�LV�UHVSRQVLEOH�IRU�EXG-
JHW�DOORFDWLRQ�DPRQJ�KRXVHKROG�H[SHQVH� LWHPV�� ,Q�
WKH�3KLOLSSLQH�VHWWLQJ��WKLV�UHVSRQVLELOLW\�LV�XVXDOO\�
DVVXPHG�E\�WKH�IHPDOH�VSRXVH��ZKHWKHU�RU�QRW�VKH�
LV�HDUQLQJ�LQFRPH��2Q�WKH�DYHUDJH��WKH�UHVSRQGHQW�LV�
���\HDUV�ROG��KDV����\HDUV�RI�IRUPDO�HGXFDWLRQ��LH��D�
KLJK�VFKRRO�JUDGXDWH���DQG�D�QRQ�VPRNHU�
� ���� RI� KRXVHKROGV� RZQ� WKH� KRXVH�ZKHUH� WKH\�
UHVLGH��7KH�GZHOOLQJ�SODFH�RI�WKH�DYHUDJH�KRXVHKROG�
KDV���EHGURRPV����WRLOHW����WHOHYLVLRQ�VHW����UDGLR����
HOHFWULF�IDQ����SKRQHV��DOO�NLQGV�RI�SKRQHV��PRELOH�
DQG� QRQ�PRELOH��� DQG� QR� DLU�FRQGLWLRQLQJ� XQLW��
ZDVKLQJ�PDFKLQH��FRPSXWHU�DQG�DXWRPRELOH��2Q�WKH�
DYHUDJH��HDFK�KRXVHKROG�KDV�D�WRWDO�PRQWKO\�LQFRPH�
RI�3K3�������86��������DQG�D�PRQWKO\�HOHFWULFLW\�
ELOO�RI�3K3������86�������
 Knowledge and Awareness about the CDO 

5LYHU�%DVLQ.�6XUYH\�UHVXOWV�UHYHDO�VRPH�GHJUHH�RI�
IDPLOLDULW\�DPRQJ�&'2�KRXVHKROGV�ZLWK�ZDWHUVKHG�
DQG�WKH�&'2�5LYHU�%DVLQ�HFRV\VWHP��LQ�SDUWLFXODU��
0DMRULW\�KDV�FRUUHFWO\�LGHQWL¿HG�DV�D�ZDWHUVKHG�DQ�
LOOXVWUDWLRQ� WKDW� FRQVLVW� RI� ODQGV� DQG�ZDWHU� ERGLHV�
WKURXJK�ZKLFK�UDLQ�ZDWHU�GUDLQV�RYHU�WZR�RWKHU�LOOXV-
WUDWLRQV� GHSLFWLQJ�PDLQO\� ERGLHV� RI�ZDWHU��1HDUO\�
KDOI�RI�WKH�UHVSRQGHQWV�FODLPHG�WKDW�WKH\�DUH�IDPLOLDU�
ZLWK� WKH�&'2�5LYHU�%DVLQ�� DQG�PDMRULW\� FODLPHG�
WKH\�DUH�DZDUH�WKDW�WKH�EDVLQ�LQFOXGHV�WKH�IRUHVWODQGV�
LQ�%XNLGQRQ�IURP�ZKLFK�WKH�&'2�5LYHU�ZDWHU�RULJL-
QDWHV�DQG� WKDW� WKH�GHVWUXFWLRQ�RI� WKHVH� IRUHVWODQGV�
ZRXOG�DIIHFW�WKH�VXSSO\�RI�ZDWHU�LQ�&'2��WKH�GRZQ-
VWUHDP�SRUWLRQ�RI�WKH�ZDWHUVKHG��
� $W� SUHVHQW�� WZR�\HDUV� VLQFH� WKH� FUHDWLRQ� RI� WKH�
&'25%0&�� RQO\� ���� RI� WKH� UHVSRQGHQWV� KDYH�
KHDUG�DERXW�WKH�FRXQFLO�DQG�LWV�DFWLYLWLHV���,QIRUPD-
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WLRQ�DERXW� WKH�FRXQFLO�ZDV�JDLQHG�PDLQO\� WKURXJK�
WHOHYLVLRQ� DQG� UDGLR�� 1R� UHVSRQGHQW� ZDV� DEOH� WR�
LGHQWLI\�FRUUHFWO\� WKH�KHDG�RI�&'25%0&��LPSO\-
LQJ�WKH�ODFN�RI�VROLG�NQRZOHGJH�IDPLOLDULW\�ZLWK�WKH�
&RXQFLO�DPRQJ�VXUYH\�UHVSRQGHQWV�
� 6XUYH\�UHVSRQGHQWV�UHYHDO�D�VRPHZKDW�DPELYD-
OHQW�DWWLWXGH�WRZDUGV�WKH�GHJUDGDWLRQ�RI�&'25%�DQG�
WKH�QHHG�WR�DGGUHVV�WKH�SUREOHP��$OWKRXJK�����RI�
UHVSRQGHQWV�WKLQN�WKDW� WKH�FXUUHQW�FRQGLWLRQ�RI�WKH�
&'2�5LYHU�%DVLQ�LV�DOUHDG\�DODUPLQJ������EHOLHYH�
WKDW� WKHUH�DUH�RWKHU�PRUH� LPSRUWDQW�HQYLURQPHQWDO�
LVVXHV�WKDQ�WKLV��(YHQ�LI�����DJUHHG�ZLWK�WKH�JHQHULF�
VWDWHPHQW�WKDW�³)LOLSLQRV�PXVW�FRQWULEXWH�WR�WKH�UHKD-
ELOLWDWLRQ�DQG�SUHVHUYDWLRQ�RI�DOO�IRUHVWODQGV�LQ�WKH�
3KLOLSSLQHV´��RQO\�DERXW�KDOI�DUH�ZLOOLQJ�WR�PDNH�D�
¿QDQFLDO�FRQWULEXWLRQ�IRU�WKH�UHVWRUDWLRQ�DQG�SUHVHU-
YDWLRQ�RI�IRUHVWV�LQ�&'2�DQG�%XNLGQRQ��,W�DSSHDUV�
WKDW� QRW�PDQ\� DUH�ZLOOLQJ� WR� VXSSRUW� D�ZDWHUVKHG�
SURJUDP�GHVSLWH�UHFRJQLWLRQ�RI�WKH�ZDWHUVKHG¶V�UROH�
LQ�WKHLU�OLIH��SDUWLFXODUO\�ZLWK�UHJDUG�WR�ZDWHU�VXSSO\�
DQG�ÀRRGLQJ��WZR�FRQFHUQV�FORVHO\�LGHQWL¿HG�ZLWK�
ZDWHUVKHG�GHJUDGDWLRQ�E\�WKH�UHVSRQGHQWV��
� 7KH�VXUYH\�DOVR�UHYHDOV�WKDW�KRXVHKROGV�DUH�PRUH�
FRQFHUQHG�DERXW�WKH�LPSDFW�RI�ZDWHUVKHG�GHJUDGD-
WLRQ�RQ�ZDWHU�VXSSO\�DQG�ÀRRGLQJ�WKDQ�RQ�¿VKLQJ��
WRXULVP��ELRGLYHUVLW\�DQG�JOREDO�ZDUPLQJ�
 CVM Scenario and WTP Question.�,Q�WKH�&90�
VFHQDULR�� WKH� SODQ� WR� UHKDELOLWDWH� WKH� &'2� 5LYHU�
%DVLQ� WR�UHVWRUH�DQG�PDLQWDLQ�IRUHVW�FRYHU� WR�����
RI�WKH�ZDWHUVKHG�DUHD�ZDV�GHVFULEHG��$�PDS�RI�WKH�
ZKROH�ZDWHUVKHG�DUHD�LQGLFWLQJ�IRUHVW�FRYHU�EHIRUH�
DQG� DIWHU� UHKDELOLWDWLRQ�ZDV� VKRZQ� WR� WKH� UHVSRQ-
GHQW��$�GLVFXVVLRQ�RI�WKH�3D\PHQW�IRU�(QYLURQPHQWDO�
6HUYLFHV��3(6��VFKHPH�WR�¿QDQFH�UHKDELOLWDWLRQ�DQG�
PDLQWHQDQFH�DFWLYLWLHV�E\�XSVWUHDP�FRPPXQLWLHV�LQ�
0W��.DODWXQJDQ�DQG�0W�.LWDQJODG�XQGHU�WKH�VXSHUYL-
VLRQ�DQG�PRQLWRULQJ�RI�WKH�&'25%0&�WKHQ�HQVXHG��
%HIRUH�WKH�:73�TXHVWLRQ��WKH�UHVSRQGHQW�ZDV�DVNHG�
LI�KH�VKH�KDG�KHDUG�RI�WKLV�&'25%�SURJUDP�EHIRUH��
$ERXW� D� WHQWK�RI� WKH� UHVSRQGHQWV� DQVZHUHG� LQ� WKH�
DI¿UPDWLYH�DQG�KDOI�RI�WKHVH�UHVSRQGHQWV�LQGLFDWHG�
WHOHYLVLRQV�DQG�UDGLR�DV�VRXUFHV�RI�WKH�LQIRUPDWLRQ��
$�IHZ�UHVSRQGHQWV�LQGLFDWHG�REWDLQLQJ�LQIRUPDWLRQ�

IURP� SULHVWV� �)��1DWKDQ� DQG� )U�� /HGHVPD�� GXULQJ�
PDVV��FRQYHUVDWLRQV�ZLWK�RI¿FLDOV�IURP�WKH�FLW\�KDOO�
DQG�EDUDQJD\V��;DYLHU�8QLYHUVLW\��QRQ�JRYHUQPHQW�
RUJDQL]DWLRQV��LQWHUQHW�DQG�QHLJKERUV�
� 7KH�SURSRUWLRQ�RI� UHVSRQGHQWV�ZKR�ZRXOG�YRWH�
IRU�WKH�&'2�5LYHU�%DVLQ�SURJUDP�DQG�EH�ZLOOLQJ�WR�
SD\�IRU�WKH�SURJUDP�PRQRWRQLFDOO\�GHFUHDVHV�DV�WKH�
ELG�OHYHO��RU�SURJUDP�FRVW��LQFUHDVHV�IURP����RI�WKH�
ZDWHU�ELOO�WR�����RI�WKH�ZDWHU�ELOO��$OPRVW�����RI�
UHVSRQGHQWV�ZRXOG�YRWH�IRU�WKH�SURJUDP�DQG�EH�ZLOO-
LQJ�WR�SD\�LI�WKH�SURJUDP�FRVW�LV�RQO\����RI�WKHLU�FXU-
UHQW�ZDWHU�ELOO��,I�SURJUDP�FRVW�LV�����RI�WKH�FXUUHQW�
ZDWHU�ELOO��RQO\�����RI�UHVSRQGHQWV�ZRXOG�YRWH�DQG�
EH�ZLOOLQJ�WR�SD\��
� :DWHU�VXSSO\�VWDELOLW\�DQG�ÀRRG�DQG�VRLO�HURVLRQ�
FRQWURO�DUH�WKH�SUHGRPLQDQW�UHDVRQV�IRU�YRWLQJ�DQG�
ZLOOLQJQHVV�WR�SD\�IRU�WKH�SODQQHG�&'25%�UHKDELOL-
WDWLRQ�DQG�SUHVHUYDWLRQ�SURJUDP��)LVKLQJ��UHFUHDWLRQ�
WRXULVP�DQG�ELRGLYHUVLW\��RWKHU�EHQH¿WV�WKDW�FDQ�EH�
GHULYHG�IURP�WKH�SURJUDP��DUH�QRW�WKH�SULPDU\�IDF-
WRUV�IRU�WKH�³<HV´�UHVSRQVH�
� 0HDQ� DQG� $JJUHJDWH�:LOOLQJQHVV� WR� 3D\� IRU�
&'25%�5HKDELOLWDWLRQ�DQG�3UHVHUYDWLRQ��7R�GHWHU-
PLQH�WKH�IDFWRUV�WKDW�LQÀXHQFH�WKH�OLNHOLKRRG�WKDW�D�
KRXVHKROG�LQ�&'2�ZRXOG�YRWH�DQG�EH�ZLOOLQJ�WR�SD\�
IRU�WKH�&'2�5LYHU�%DVLQ�UHKDELOLWDWLRQ�DQG�SUHVHU-
YDWLRQ�SURJUDP��D�ELQDU\�ORJLW�UHJUHVVLRQ�RI�WKH�³\HV�
QR´�UHVSRQVH�WR�WKH�:73�TXHVWLRQ�LV�UXQ�ZLWK�ELG��
KRXVHKROG�LQFRPH�DQG�RWKHU�FKDUDFWHULVWLFV��UHVSRQ-
GHQW�FKDUDFWHULVWLFV��DZDUHQHVV�DQG�DWWLWXGH�YDULDEOHV�
DV�LQGHSHQGHQW�YDULDEOHV��7KH�UHVXOWV�RI�WZR�UHJUHV-
VLRQ�UXQV�DUH�VKRZQ�LQ�7DEOH����5HJUHVVLRQ���LQFOXGHV�
DOO�YDULDEOHV�WKDW�LQWXLWLYHO\�FRXOG�DIIHFW�KRXVHKROG¶V�
EHKDYLRU��5HJUHVVLRQ���UHWDLQV�PDLQO\�WKH�YDULDEOHV�
WKDW�WXUQHG�RXW�WR�EH�VLJQL¿FDQW�LQ�UHJUHVVLRQ���
� ([SHFWHGO\��WKH�FRHI¿FLHQW�RI�%LG�LV�VLJQL¿FDQWO\�
QHJDWLYH��7KLV�PHDQV�WKDW� WKH�KRXVHKROG�ZRXOG�EH�
PRUH� OLNHO\� WR�YRWH� IRU� WKH�&'25%�UHKDELOLWDWLRQ�
DQG�SUHVHUYDWLRQ�SURJUDP�LI�WKH�FRVW�RI�WKH�SURJUDP�
WR�WKH�KRXVHKROG�LV�ORZHU��7KLV�LV�FRQVLVWHQW�ZLWK�WKH�
ODZ�RI�GHPDQG�LQ�HFRQRPLFV��+RXVHKROG�LQFRPH�GLG�
QRW�WXUQ�RXW�WR�EH�D�VLJQL¿FDQW�IDFWRU��:KLOH�JHQGHU�
RI�WKH�UHVSRQGHQW�GRHV�QRW�DIIHFW�WKH�OLNHOLKRRG�RI�
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YRWLQJ�DQG�FRQWULEXWLQJ�IRU�WKH�SURJUDP��DJH�GRHV��
7KH�\RXQJHU�WKH�UHVSRQGHQW��WKH�KLJKHU�WKH�SUREDELO-
LW\�RI�YRWLQJ�IRU�WKH�SURJUDP��)XUWKHUPRUH��UHVSRQ-
GHQWV�ZKR�WKLQN� WKDW� WKH�FXUUHQW�VWDWH�RI� WKH�&'2�
5LYHU�%DVLQ�LV�DODUPLQJ�DQG�WKDW�WKHLU�OLYHOLKRRG�LV�
DIIHFWHG�E\�LW�DUH�PRUH�OLNHO\�WR�YRWH�IRU�WKH�SURJUDP��
5HVSRQGHQWV�LQGLFDWLQJ�WKDW�WKH\�ZRXOG�EH�ZLOOLQJ�WR�
FRQWULEXWH�PRQH\�IRU�WKH�SUHVHUYDWLRQ�RI�WKH�IRUHVWV�
LQ�%XNLGQRQ�LI�WKHVH�DUH�SDUW�RI�WKH�&'2�5LYHU�%DVLQ�
DUH�DOVR�PRUH�OLNHO\�WR�YRWH�IRU�WKH�SURJUDP��([SHUL-
HQFH�ZLWK�ÀRRGLQJ��ZDWHU�UDIWLQJ��NQRZOHGJH�RI�UDUH�
¿VK� VSHFLHV�� DQG� IDPLOLDULW\�ZLWK� WKH�&'2�5LYHU�
%DVLQ��WKH�&RXQFLO�DQG�LWV�SODQ�DUH�QRW�VLJQL¿FDQW��
� 7KH�QRQ�SDUDPHWULF�HVWLPDWH�RI� WKH�PHDQ�:73�
IRU�WKH�&'2�5LYHU�%DVLQ�UHKDELOLWDWLRQ�DQG�SUHVHU-
YDWLRQ�SURJUDP�LV��������RI�WKH�ZDWHU�ELOO��$�SDUD-
PHWULF�HVWLPDWH�XVLQJ�WKH�FRHI¿FLHQWV�RI�UHJUHVVLRQ���
LV��������
� :LWK� PHDQ�:73� SHU� KRXVHKROG� UDQJLQJ� IURP�
�������WR���������DQG�ZLWK�D�WRWDO�KRXVHKROG�SRSX-
ODWLRQ�RI���������LQ�&'2�������&HQVXV��DQG�D�PHDQ�
PRQWKO\�ZDWHU�ELOO�SHU�KRXVHKROG�RI�3K3�������WKH�
WRWDO� YDOXH� RI� WKH� EHQH¿WV� �VWDEOH� VXSSO\� RI� JRRG�
TXDOLW\�ZDWHU��ÀRRG�FRQWURO��¿VKLQJ�DQG�UHFUHDWLRQDO�
YDOXH�� ELRGLYHUVLW\�� WKDW� FDQ� EH� GHULYHG� IURP� WKH�
UHKDELOLWDWLRQ� DQG� SUHVHUYDWLRQ� RI� WKH�&'2�5LYHU�
%DVLQ�ZRXOG�EH�3K3���������PLOOLRQ��86���������
��������� SHU� PRQWK� RU� 3K3������������ PLOOLRQ�
�86���������PLOOLRQ��SHU�\HDU�

Conclusions
7KHUH�LV�D�VXEVWDQWLDO�DPRXQW�WKDW�FDQ�EH�SRWHQWLDOO\�
FROOHFWHG�IURP�KRXVHKROGV�LQ�&DJD\DQ�GH�2UR�&LW\�
RQ�D�UHJXODU�EDVLV��&ROOHFWLRQ�RI�WKLV�DPRXQW�LQ�WKH�
IRUP�RI� DQ� DGGLWLRQDO�ZDWHU� FKDUJH� VKDOO� HQVXUH� D�
VXVWDLQDEOH�ÀRZ�RI�IXQGV�WR�UHZDUG�WKH�XSODQG�FRP-
PXQLWLHV�WKDW�ZLOO�XQGHUWDNH�ZDWHUVKHG�UHKDELOLWDWLRQ�
DQG�SUHVHUYDWLRQ�HIIRUWV��7KXV��D�PRUH�VXVWDLQDEOH�
SD\PHQW�IRU�HQYLURQPHQWDO�VHUYLFHV��3(6��VFKHPH�
IRU�WKH�ULYHU�EDVLQ�PD\�EH�UHDOL]HG��&XUUHQWO\��IXQG�
FRQWULEXWLRQV�LQ�WKH�3(6�VFKHPH�EHLQJ�LPSOHPHQWHG�
E\� WKH� &'2� 5LYHU� %DVLQ� 0DQDJHPHQW� &RXQFLO�

�&'25%0&��LV�RQ�D�YROXQWDU\�EDVLV��&'25%0&�
DSSURDFKHV� SRWHQWLDO� GRQRUV� �PRVWO\� QRQ�JRYHUQ-
PHQW�RUJDQL]DWLRQV�DQG�VRPH�SULYDWH�FRUSRUDWLRQV�
DQG�LQGLYLGXDOV��WR�PDNH�RQH�WLPH�GRQDWLRQV��7KLV�
DSSURDFK� HQWDLOV� VXEVWDQWLDO� WUDQVDFWLRQ� FRVWV� DQG�
PD\�QRW�\LHOG�VXI¿FLHQW�IXQGV�IRU�FRQWLQXLQJ�ZDWHU-
VKHG�SUHVHUYDWLRQ�DFWLYLWLHV�
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Table 1  Binary Logit Regression Results

9DULDEOH 'HVFULSWLRQ
&RHI¿FLHQW

5XQ�� 5XQ��

&RQVWDQW ����� �����

%LG 3URJUDP�SULFH�WR�KRXVHKROG�DV���RI�ZDWHU�ELOO ������ ������

+RXVHKROG�,QFRPH PRQWKO\�LQ�3K3 ����� �����

5HVSRQGHQW�*HQGHU� ��LI�PDOH����LI�IHPDOH ����� �����

5HVSRQGHQW�$JH LQ�\HDUV ������ ������

5HVSRQGHQW�(GXFDWLRQ ,Q�\HDUV ������ ������

:DWHU&RQVXPSWLRQ +RXVHKROG�ZDWHU�FRQVXPSWLRQ�IURP�PDLQ�VXSSOLHU ����� -

'ULQNLQJ:DWHU� ��LI�UHVSRQGHQW¶V�KRXVHKROG�EX\V�ERWWOHG�ZDWHU�RU�IURP�UH¿OOLQJ�VWDWLRQV�IRU�
GULQNLQJ�ZDWHU����RWKHUZLVH� ������ -

(QYLURQ*US0HPEHU ��LI�KRXVHKROG�LV�D�PHPEU�LQ�DQ�HQYLURQPHQW�UHODWHG�JURXS ������ -

6HPLQDU3DUWLFLSDWH ��LI�UHVSRQGHQW�KDV�WDNHQ�SDUW�LQ�D�VHPLQDU�RQ�ZDWHUVKHG� ������ ������

)DPLOLDU&'25% ��LI�UHVSRQGHQW�LV�IDPLOLDU�ZLWK�WKH�&'25% ������ -

+HDUG&'25%0& ��LI�UHVSRQGHQW�KDV�KHDUG�RI�WKH�&'25%0& ������ -

+HDUG&'25%3ODQ ��LI�UHVSRQGHQW�KDV�KHDUG�DERXW�WKH�&'25%�UHKDELOLWDWLRQ�DQG�SUHVHUYDWLRQ�
SURJUDP ������ -

)RUHVW/RVV6HQGRQJ ��LI�UHVSRQGHQW�WKLQNV�ORVV�RI�IRUHVW�FRYHU�ZDV�D�PDLQ�FDXVH�RI�6HQGRQJ�ÀRRGLQJ ������ -

/LYHOLKRRG(IIHFW ��LI�UHVSRQGHQW�WKLQNV�WKDW�WKH�FRQGLWLRQ�RI�WKH�&'25%�DIIHFWV�WKHLU�OLYHOLKRRG ����� �����

%XNLGQRQ)RUHVW3DUW ��LI�UHVSRQGHQW�LV�ZLOOLQJ�WR�FRQWULEXWH�LI�%XNLGQRQ�IRUHVW�LV�SDUW�RI�WKH�&'25% ����� �����

&'25%6WDWH$ODUP ��LI�UHVSRQGHQW�WKLQNV�WKDW�WKH�FXUUHQW�VWDWH�RI�WKH�&'25%�LV�DODUPLQJ ����� �����

6HQGRQJ)ORRG9LFWLP ��LI�KRXVHKROG�H[SHULHQFHG�ÀRRGLQJ�GXULQJ�6HQGRQJ�DQG�3DEOR ������ -

'XP)ORRG5DUHO\ ��LI�KRXVHKROG�UDUHO\�H[SHULHQFHV�ÀRRGLQJ�LQ�FXUUHQW�SODFH�RI�UHVLGHQFH ������ -

'XP)ORRG$OZD\V ��LI�KRXVHKROG�DOZD\V�H[SHULHQFHV�ÀRRGLQJ�LQ�FXUUHQW�SODFH�RI�UHVLGHQFH ����� -

:DWHU5DIWLQJ ��LI�KRXVHKROG�PHPEHU�V�KDV�KDYH�JRQH�ZDWHU�UDIWLQJ ����� -

.QRZ$KDDQ ��LI�UHVSRQGHQW�NQRZV�DKDDQ ����� -

.QRZ3LJRN ��LI�UHVSRQGHQW�NQRZV�SLJRN ����� -

/RJ�OLNHOLKRRG

1R��RI�REVHUYDWLRQV

�1RWHV��� �VLJQL¿FDQW�DW�Į ������� �VLJQL¿FDQW�DW�Į ������� �VLJQL¿FDQW�DW�Į �����


