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���,QWURGXFWLRQ��

7KH�SXUSRVH�RI�WKLV�UHVHDUFK�LV�WR�UHYLHZ�DQG�
DVVHVV�WKH�FRVW�LWHPV�LQ�RSHUDWLQJ�DQG�PDLQWDLQLQJ�
WKH� LUULJDWLRQ� DQG� GUDLQDJH� VFKHPHV� WR� GHOLYHU��
ZDWHU�WR�YDULRXV�XVHUV�LQFOXGLQJ�WKH�FRVW�GDWD�DQG�
FRUUHODWLRQ�DPRQJ� WKH� FRVW�YDULDEOHV�FRQVWLWXWLQJ�
LUULJDWLRQ� VHUYLFH� SULFH�� 7R� GHPRQVWUDWH� WKHVH�
objectives,�the�data�on�O&M�costs�of�41�provinces�
LQ���VRFLDO�HFRQRPLF�UHJLRQV�RI�9LHWQDP�DUH�XVHG��
,W�LV�FRQFHUQHG�WKDW�DIWHU�WKH�QHZ�ODZ�RQ�K�GUDXOLF�
ZRUNV� EHLQJ� HIIHFWHG�� WKH� ODZ�V� RULHQWDWLRQ� LV�
WKDW�LUULJDWLRQ�DQG�GUDLQDJH�VHUYLFH�PDQDJHPHQW�
LV� VKLIWHG� IURP� IHH� WR� SULFLQJ� PHFKDQLVPV� DQG�
WKH� VHUYLFH� XVHUV� KDYH� WR� SD�� FRVWV� RI� ZDWHU�
VHUYLFH� WR� SURYLGHUV�� ,W� LV� UHDVRQ� IRU� HQKDQFLQJ�
UHVSRQVLELOLWLHV�DQG�DWWHQWLRQ�RI�VHUYLFH�SURYLGHUV�
in� using� ef�ciently� �nancial� resources� towards�
saving� cost,� optimizing� bene�t� and� the� water�
XVHUV� ZLOO� KDYH�PRUH� DFWLRQV� IRU�VDYLQJ�ZDWHU�
�VVHVVLQJ�WKH�LUULJDWLRQ�DQG�GUDLQDJH�SHUIRUPDQFH�
LQ�QHZ�FRQWH[W� LV�QRW�RQO��FRQVLGHUHG�RQ�EDVLV�RI�
HIIHFWLYHQHVV�RI�WHFKQLFDO�FULWHULD�EXW�DOVR�RQ�FRVW�
ef�ciency.� Thus,� with� objectives� of� suitable� use�
DQG�HIIHFWLYH�DOORFDWLRQ�RI�EXGJHW�DPRQJ�D�QXPEHU�
RI�FRVW� LWHPV��WKH�UHVHDUFK�LQLWLDOO��DVVHVVHV�DQG�
identi�es� cost� utilization� ef�ciency� by� items� of�
RSHUDWLQJ�FRVWV��PDLQWHQDQFH��GPLQLVWUDWLYH�FRVWV�
and�other�reasonable�costs;�those�distributions�in�
WKH� WRWDO� FRVW� DQG� SDLU� FRUUHODWLRQ� EHWZHHQ� FRVW�
YDULDEOHV� FRQVWLWXWLQJ� LUULJDWLRQ� VHUYLFH� SULFH� LQ�
9LHWQDP�LUULJDWLRQ�VHFWRU��

2.� Sustainably� �nancing� irrigation� and�
drainage�in�Vietnam�and�its�ef�ciency

,Q�WUDGLWLRQDO�FRQFHUQ��DVVHVVLQJ� WKH� LUULJDWLRQ�
and� drainage� scheme’s� ef�ciency� always� based�
RQ� WKH� WHFKQLFDO� FULWHULD� VXFK� DV� ZDWHU� YROXPH�
GHOLYHUHG� �ZDWHU� ORVV� UDWH��ZDWHU� YROXPH�XVHG� LQ�
D� FXOWLYDWHG� DUHDV� RU� FURSV� LUULJDWHG� DUHDV� LQ� D�
V�VWHPV�RU�D��HDUV��HQYLURQPHQWDO�SURWHFWLRQ��RQ�
IDUP�ZDWHU�LUULJDWLRQ��PXOWL�ZDWHU�XVHUV�SURYLGHG�
�'LQK�9X�7KDQK��HW��DO����������:KHQ�ZDWHU�VHUYLFHV�
DUH�SULFHG��GHOLYHU��RI�ZDWHU� VHUYLFHV�WR�XVHUV�RU�
farmer� �elds� are�also� considered� by� satisfaction�
OHYHOV�RI�ERWK�SURYLGHUV�DQG�UHFHLYHUV��,W�LV�PDLQO��
based�on�the�economic�or�cost�ef�ciency�in�water�

XVH�� ,W� PHDQV� WKDW� DQ�� LWV� FRVW� IDFWRU� LV� YDOXHG�
RQ�EDVLV� RI� LUULJDWLRQ�VHUYLFH�XVHG� E��YROXPH�RU�
areas�(Mike�Bryant,�et.�Al,�2003).�The�ef�ciency�of�
VFKHPHV�ZLOO�DOVR�EH�PHDVXUHG�E��D�VHW�RI�VRFLR�
HFRQRPLF�DQG�WHFKQLFDO� LQGLFDWRUV��7KH�FRVW�XVH�
and� revenue� ef�ciency� are� also� considered� as�
D� NH�� GHFLVLRQ� IRU� LPSOHPHQWLQJ� WKH� DJUHHPHQW�
RI� LUULJDWLRQ� VHUYLFH� SURYLVLRQ� HVSHFLDOO�� SXEOLF�
LUULJDWLRQ�VHUYLFHV�ZKLFK�DUH�VXEVLGL]HG��'RDQ�7KH�
/RL��HW��DO��������

7KH� FRVWV� RI� ZDWHU� VHUYLFHV� DUH� VXJJHVWHG�
DV� IXOO� FRVWV� LQ� ZKLFK� PDNH� VXVWDLQDEOH� ZDWHU�
VXSSO�� �5RJHUV� HW� DO�� ������� 7R� GHOLYHU�� RI�
irrigation�water� to�users,� the�costs�are� identi�ed�
XQGHU�GLIIHUHQW�H[SHQGLWXUH� W�SHV� LQFOXGLQJ�2�0�
RI� LUULJDWLRQ� VFKHPHV� DQG� LWV� FDSLWDO� FRVWV� SDLG�
E�� LUULJDWLRQ� HQWLWLHV�� �QG� WKHUH� DUH� VRPH� RWKHU�
FRVWV� VXFK� DV� RSSRUWXQLW�� FRVWV� DQG� HFRQRPLF�
DQG�HQYLURQPHQWDO� H[WHUQDOLWLHV�DVVHVVHG�DV� WKH�
IXOO�HFRQRPLF�FRVW��EH�RQG�WKH�VFRSH�RI�WKLV�VWXG��
EHFDXVH�LQ�WKH�9LHWQDPHVH�FRQWH[W�DW�OHDVW��WKHVH�
W�SHV�RI�FRVWV�DUH�QRW�DFFRXQWHG�DV�FRPPRQ�YLHZ�
of�the�irrigation�sector�(Rogers�et�al.�1997;�Robert�
&��-RKDQVVRQ�HW��DO��������

6KLIWLQJ�WR�FRPPHUFLDO�DJULFXOWXUDO�SURGXFWLRQ��
LUULJDWLRQ�ZDWHU�ZLOO�EH�RQH�RI�LQGLVSHQVDEOH�LQSXW�
IDFWRUV� DQG� EH� UHTXHVWHG� ZLWK� KLJKHU� VHUYLFH�
quality� such� as� more� accuracy,� �exibility� and�
reliability,�and�then�its��nance�also�will�be�included�
IXOO�FRVWV�RI�LUULJDWLRQ�VHUYLFH�SURYLVLRQ��7KHVH�ZLOO�
EH� WKH� FKDOOHQJHV�DQG� RSSRUWXQLWLHV� IRU�9LHWQDP�
LUULJDWLRQ�VHFWRU�EHFDXVH�PRVW�RI�LUULJDWLRQ�V�VWHPV�
�DERXW� ���� V�VWHPV�� ZDV� FRQVWUXFWHG� LQ� ������
years� ago� target� to� paddy� �elds� but�absence�of�
�ow�measurement�and�control�devices,�extensive�
�eld� to� �eld� irrigation� (Annual� report� of� MARD,�
�������0RUHRYHU�� WKH�2�0�RI�WKHVH�V�VWHPV�DUH�
PDLQO�� LPSOHPHQWHG� E�� LUULJDWLRQ� VWDWHRZQHG�
HQWHUSULVHV� �SRSXODUO�� FDOOHG� ,0&V�� E�� ZKLFK�
WKHLU� UHYHQXHV� GHSHQG� RQ� LUULJDWLRQ� VHUYLFH� IHH�
VXEVLGL]HG�E��JRYHUQPHQW���OWKRXJK�WKH�VXEVLG��
VXVWDLQHG� UHYHQXHV� IRU� ,0&V�� LW� KDV� ZHDNHQHG�
,0&V��UHVSRQVLELOLW��ZLWK�WKHLU�FOLHQWV�VXFK�DV�SRRU�
LUULJDWLRQ�VHUYLFH�SURYLVLRQ����DQG�,W�DOVR�LPSURYHV�
IDPHUV�� ZHOIDUH� EXW� UHGXFHG� ZDWHU�VDYLQJ�
DZDUHQHVV� LQ� FURSSLQJ�EXVLQHVV�� 7KH� VXEVLG��
DOVR�HOLPLQDWHV�PDUNHW�EDVHG�IHDWXUHV�RI�LUULJDWLRQ�
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SURGXFWV�� VHUYLFHV�� 0RYHPHQW� IURP� LUULJDWLRQ�
VHUYLFH�IHH�VXEVLGL]HG�WR�ZDWHU�SULFLQJ�PHFKDQLVP�
is� imperative�and�speci�ed�in�new�Laws�(Law�on�
��GUDXOLF�:RUN��������

%HIRUH� ������ WKH� LUULJDWLRQ� VHUYLFH� IHH� ZDV�
GLUHFWO��SDLG�E��ZDWHU�XVHUV�EXW�WKH� ,0&V�GLG�QRW�
FROOHFW� HQRXJK� LUULJDWLRQ� IHH� IURP� WKHP� WR� FRYHU�
WKHLU� 2�0� FRVWV� UHVXOWLQJ� WKH� LUULJDWLRQ� VHUYLFH�
ZDV�JUDGXDOO��SRRUO��SURYLGHG�DQG�VFKHPHV�ZHUH�
GHJUDGHG�� ,Q� ������ XQGHUVWDQGLQJ� WKH� UHYHQXH�
RI� ,0&� IURP� WKH� LUULJDWLRQ� IHH� FROOHFWHG� LV� WRR�
VPDOO� FRPSDULQJ� WR� SD�PHQW� RI� JRYHUQPHQW� IRU�
RWKHU� HFRQRPLF� VHFWRUV� DQG� VWDWXV� RI� SRRU� UXUDO�
IDUPHUV�� WKH� JRYHUQPHQW� GHFLGHG� WR� SD�� WKLV�
IHH� LQVWHDG� RI� IDUPHUV� E�� VXEVLGL]LQJ� GLUHFWO�� WR�
,0&V��7KLV�VXEVLG��RQO��FRYHUV�WKH�2�0�FRVW�IRU�
RSHUDWLQJ� DQG� PDLQWDLQLQJ� KHDGZRUGV�� SULPDU��
DQG� VHFRQGDU�� FKDQQHOV� DQG� ZDV� XQGHUVWRRG�
DV� WKH� SDUWLDO� FRVW� UHFRYHU��� 'HSUHFLDWLRQ� FRVW�
DUH� DOVR� SDLG� E�� JRYHUQPHQW� WKURXJK� H[WUDFWLQJ�
from�process�of��xed�assets’�capital�cost�saving.�
)RU� WKH� H[FHHGLQJ� FRVWV�� ,0&V� KDG� WR� FRQWLQXH�
FROOHFWLQJ� IURP� WKH� XVHUV� RU� UHFHLYLQJ� IURP� ORFDO�
JRYHUQPHQW��VXSSRUWV���QG�2�0�FRVWV�RI�RQ�IDUP�
LUULJDWLRQ�VFKHPHV�ZDV�SDLG�E��WKH�VHOI�IDUPHUV��,Q�
SUDFWLFDOO���DOO�2�0�FRVWV�RI�,0&V�ZHUH�FRYHUHG�E��
annual� �xed� subsidy� of� government�without� any�
UHYHQXH�IRUP�IHH�FROOHFWHG�

�V� UHJXODWHG� LQ� QHZ� ODZ�� ZDWHU� VHUYLFHV� LQ�
Vietnam� are� classi�ed� into� two� groups� of� public�
VHUYLFHV� SURYLGLQJ� LUULJDWLRQ� VHUYLFHV� IRU� VPDOO�
medium� individual� farming;� and� other� services�
SURYLGLQJ� ZDWHU� IRU� WKH� RWKHU� VRFLDO� HFRQRPLF�
SXUSRVHV���QG�UHJXODWLQJ�WKDW�ZDWHU�FKDUJHV�VKRXOG�
FRYHU� IXOO� FRVWV� IRU�2�0�RI�VFKHPHV�DQG�HQVXUH�
VXVWDLQDEOH�EXVLQHVV�RI�LUULJDWLRQ�HQWLWLHV���RZHYHU��
LW�LV�QRW�SULPDULO��UDLVHG�ZLWKRXW�SHUPLVVLRQ�RI�ORFDO�
JRYHUQPHQW�DQG�LV�LQ�D�SULFLQJ�IUDPH�UHJXODWHG�E��
Ministry�of�Finance.�Currently�government�has�just�
VXSSRUWHG�D�SDUW�RI�ZDWHU�FKDUJHV�WR�WKH�,0&V�IRU�
WKHLU� LUULJDWLRQ� SXEOLF� VHUYLFHV� SURYLVLRQ���OWKRXJK�
XQGHUVWDQGLQJ� WKH�HQKDQFHPHQW�RI�FRVW� UHFRYHU��
ZDV� FRUUHODWHG� ZLWK� WKH� VWDQGDUGV� DFKLHYHG� LQ�
RSHUDWLQJ�DQG�PDLQWDLQLQJ�LUULJDWLRQ�VFKHPHV�DQG�LI�
WKH��DUH�LQDGHTXDWHO��PDLQWDLQHG�LUULJDWLRQ��IDFLOLWLHV�
will�be�deteriorated�rapidly� (Baum,�W.�C.;�Tolbert,�
6��0����������%XW�� SUDFWLFDOO��� VXEVLG�� RI�9LHWQDP�

JRYHUQPHQW� FRXOG� QRW� FRYHU� DOO� WKH� 2�0� FRVW�
FDWHJRULHV�DQG�DOORFDWLRQ�WR�WKH�LWHPV�VHHP�WR�EH�LQ�
HTXDOLW��DPRQJ�FRVW�IDFWRUV�UHVXOWLQJ�FRVW�XWLOL]DWLRQ�
ef�ciency�reduced�and�schemes�deteriorated.�The�
irrigation� �nancial� managers� meet� dif�culties� in�
DGPLQLVWUDWH� WKH�EXGJHW� DPRQJ� WKH� FRVW� LWHPV� WR�
JHW�WKH�VXVWDLQDELOLW��RI�WKH�EXVLQHVV�

��� �KDUDFWHULVWLFV� RI� FRVWV� LQ� LUULJDWLRQ�
VHUYLFH�SURYLVLRQ�DQG�VWXG��PHWKRGV

�V� UHJXODWHG� LQ� QHZ� SROLFLHV�� WKH� SULFH� RI�
irrigation� services� is� classi�ed� by� 5� main� cost�
JURXSV� LQFOXGLQJ� RSHUDWLQJ� FRVWV�� PDLQWHQDQFH��
GHSUHFLDWLRQ��DGPLQLVWUDWLYH�DQG�RWKHU�FRVWV��7KH��
are� the� �nancial�and�economic�costs� ensuring�a�
VXVWDLQDEOH� SURYLVLRQ� RI� LUULJDWLRQ� ZDWHU� VHUYLFH�
�5RJHUV�HW�DO���������7KLV�VWXG��LV�FRQFHUQHG�ZLWK�
the�identi�cation�of�the��nancial�costs�involved�in�
WKH�SURYLVLRQ�RI� LUULJDWLRQ�DQG�GUDLQDJH�VHUYLFHV��
�RZHYHU�� WKH�GHSUHFLDWLRQ�DQG�UHQHZDO�FRVWV�GLG�
not�be�adequately�identi�ed�in�the��nancial�sheets�
RI� ,0&V� DQG� H[WHUQDOLWLHV�� RSSRUWXQLW�� FRVW� RI�
capital�are�not�also�accounted�for.�Reliable��nancial�
GDWD�ZHUH� REWDLQHG� IURP� SURYLQFLDO� VWDWH� RZQHG�
LUULJDWLRQ� DJHQFLHV� RI� ��� SURYLQFHV� IURP� �����
������ 7KH�� ZHUH� VHOHFWHG� WKURXJK� D� SXUSRVLYH�
VDPSOLQJ�SURFHVV��ZLWK���VRFLR�HFRQRPLFDO�UHJLRQV�
LQ�ZKROH�FRXQWU���7KLV�JHRJUDSKLFDO�UHSUHVHQWDWLRQ�
ZDV�RQVLGHUHG�LPSRUWDQW�JLYHQ�YDULDELOLW��LQ�ZDWHU�
UHVRXUFHV�� LUULJDWLRQ� PDQDJHPHQW� DQG� VRFLR�
HFRQRPLF� FKDUDFWHULVWLFV�� )RU� H[DPSOH�� LQ� WKH�
QRUWKHUQ� PRXQWDLQRXV� DUHDV�� LUULJDWLRQ� VFKHPHV�
are� closed� and�small� scale� systems;� in� the�Red�
River�Delta,�the�schemes�are�large�scale�pumping;�
LQ� WKH�0HNRQJ� UHJLRQ�� WKH�VFKHPHV�DUH�RSHQLQJ�
V�VWHPV�DQG�DYDLODELOLW��RI�ZDWHU� UHVRXUFHV� IURP�
river�systems;� in� the�highland,�central� and�south�
HDVW� UHJLRQV�� WKH� VFKHPHV� H[SORLW� ZDWHU� IURP�
UHVHUYRLUV�E��SXPSLQJ�RU�JUDYLW��LUULJDWLRQ�UHJLPHV��
7KH�ZDWHU� XVHUV� LQ�0HNRQJ� DQG�KLJKODQG� DUHDV�
DUH� TXLWH� IDPLOLDU�ZLWK� WKH�ZDWHU�PDUNHW�ZKLOH� LQ�
RWKHU�UHJLRQV��WKH�IDUPHUV�VWLOO�NHHS�WKHLU�PLQG�RI�
GHSHQGHQFH�RQ�VXEVLG��VRXUFHV�RI�JRYHUQPHQW�

'DWD� FROOHFWLRQ� LQVWUXPHQWV� OLNH� EDODQFH�
VKHHWV� ZHUH� GHVLJQHG� DV� WHPSODWHV� WR� JDWKHU�
a� comprehensive� set� of� costs� classi�ed� into� 5�
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JURXSV�RI�FRVW� FDWHJRULHV�VXFK�DV�WKH�RSHUDWLQJ��
PDLQWHQDQFH�� GHSUHFLDWLRQ�� DGPLQLVWUDWLYH�� RWKHU�
UHDVRQDEOH� FRVWV� �WDEOH� ���� 7KH� GDWD� FROOHFWLRQ�
WHPSODWHV�ZDV�SLORWHG�LQ�VRPH�SURYLQFHV�DQG�WKHQ�

re�ned�prior�to�use�for�collecting�cost�data�at�other�
SURYLQFHV���V�WKH�IRFXV�ZDV�RQ�WKH�FRVWV�LQFXUUHG�
E�� WKH� VHUYLFH� SURYLGHUV� VXFK� DV� SURYLQFLDO�
LUULJDWLRQ�FRPSDQLHV��ERDUGV�DQG�FHQWHUV

Table�1.�Summary�of�measures�of��nancial�viability�

&RVW�FDWHJRULHV����� 'HVFULSWLRQ

7RWDO�2�0�FRVWV� 7RWDO�RI�DOO�H[SHQVHV�IRU�2�0�DFWLYLWLHV

����2SHUDWLQJ�FRVWV

��:DJHV�DQG�VDODULHV
3D�PHQW�IRU�ODERU��DOORZDQFHV�DQG�SD�PHQW�UHODWLQJ�WR�VDODULHV�RI
labors�such�as�social�and�health�insurance;�union�fee…�what�are
SDLG�E��WKH�LUULJDWLRQ�HQWHUSULVHV

��5HODWLYH�FRVW�IRU�ODERU
Payment�for�staff�training�fee;�scienti�c�research;�adaptation�of�new
technologies;�Labor�safety�and�protection;�Unemployed�pension
DQG�LQVXUDQFH�

��2WKHU�RSHUDWLQJ�FRVWV
Flooding�monitoring�and�structural�protection;�bulk�water�fee;�cost
of�water�fee�collection�from�areas�not�being�subsidized;
contingency;�others.

��3RZHU�HOHFWULFLW�� 3D�PHQW�IRU�HOHFWULF�SRZHU�XVHG�IRU�UXQQLQJ�WKH�SXPSLQJ�V�VWHPV�

��0DWHULDOV�FRVWV� )XHO��RLO��FOHDQLQJ�PDWHULDOV��DLPLQJ�

����0DLQWHQDQFH�FRVW

��0DLQWHQDQFH�FRVW� Regular�maintenance�and�repairs;�some�medium�repairs

����'HSUHFLDWLRQ�FRVW
DQQXDO�GHSUHFLDWLRQ�ZDV�FDOFXODWHG�EDVHG�RQ�D�VWUDLJKW�OLQH�PHWKRG
applied�to�capital�expenditure,�but�it�is�dif�cult�to�estimate�with
LUULJDWLRQ�VFKHPHV�LQ�9LHWQDP

����0DQDJHPHQW�FRVW

��0DQDJHPHQW�FRVWV
3D�PHQW�IRU�PDWHULDOV�VXSSRUWLQJ�DGPLQLVWUDWLYH�PDQDJHPHQW�
workshop�and�meeting�participation,�external�expenditures;
VWDWLRQDU���RWKHU�SD�PHQW�E��FDVK��IHH��WD[�

����5HDVRQDEOH�FRVWV

��2WKHU�FRVWV

Financial�payment;�rewarding�and�welfare�funds;�depreciation�of
�xed�assets,�reservoir�monitoring�and�evaluation;�communication,
protection�and�others;�technical�economic�cost�norm
HVWDEOLVKPHQW�

�����&RVW�FDWHJRULHV�DUH�EDVHG�RQ�UHJ�ODWLRQV�LQ�GHJUHH���������1��&3�RQ�GHWDLOHG�UHJ�ODWLQJ�RQ�LUULJDWLRQ�VHUYLFH�SULFH�
DQG�FRVW�V�SSRUWLYHQHVV�IRU�S�EOLF�LUULJDWLRQ�VHUYLFH�

���'DWD�DQDO�VLV�DQG�GLVFXVVLRQ

)LQDQFLDO�GDWD�ZDV�GUDZQ�IURP�YDULRXV�VRXUFHV�
DQG�HDFK�GDWD� VKHHW�� LQGLYLGXDO� FRVW� LWHPV�ZHUH�
DJJUHJDWHGDQG� DVVHVVHG� IRU� HDFK� FDWHJRU�� DV�
de�ned�and�regulated�in�the�Degree�96/2018/ND-
CP�and� in�concepts�of��nancial� costs�by�Rogers�
HW� DO�� ������� DQG� -� 5REHUW� &�� -RKDQVVRQ� HW� DO��
�������� �OO� FRVWV� ZHUH� FRQYHUWHG� WR� 86� GROODUV�
in�2016�by�applying�de�ator�factors�and�a�period�

DYHUDJH� H[FKDQJH� UDWH�RI�86'� �� HTXDO� WR�91'�

������� �:RUOG�%DQN� ����D�� ����E���7KH� DQQXDO�

GHSUHFLDWLRQ�ZDV�GHWHUPLQHG�EDVHG�RQ�D�VWUDLJKW�

OLQH� PHWKRG� DSSOLHG� WR� FDSLWDO� H[SHQGLWXUH� EXW�

WKLV� LWHP�ZDV� H[FOXGHG� LQ� WKH� FRVW� FDWHJRULHV� LQ�

managing��nance�in� irrigation�sector� in�Vietnam.�

7KH� SHUIRUPDQFH� PHDVXUHV� HYDOXDWHG� LQ� WKLV�

study�were�cost�ef�ciency�of�the�schemes�referred�

IURP�0DODQR�DQG�%XUWRQ���������WDEOH����
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Table�1.�Summary�of�measures�of��nancial�viability

&RVW�FDWHJRULHV����
,QGLYLGXDO�FRVWV�DV�DSHUFHQWDJH�RI�WRWDO

H[SHQVHV����
3HUIRUPDQFH�PHDVXUHV��86'�KD�RU�P��

���2SHUDWLQJ�FRVWV

2SHUDWLQJ�FRVWV��YHUDJH
RI�WRWDO�2�0�FRVWV

2SHUDWLQJ�FRVWV�WRWDO�RI�DUHDV�RU�FXELF�
PHWHU�FRQYHUWHG�WR�ULFH�LUULJDWLRQ

��:DJHV�DQG�VDODULHV

��5HODWLYH�FRVW�IRU�ODERU

��2WKHU�RSHUDWLQJ�FRVWV

��3RZHU�HOHFWULFLW�

��0DWHULDOV�FRVWV

���0DLQWHQDQFH�FRVW� 0DLQWHQDQFH�FRVW��YHUDJH�RI�WRWDO�2�0�
FRVWV

0DLQWHQDQFH�FRVW��WRWDO�RI�DUHDV�RU�FXELF�
PHWHU�FRQYHUWHG�WR�ULFH�LUULJDWLRQ��0DLQWHQDQFH�FRVW�

���'HSUHFLDWLRQ�FRVW�
'HSUHFLDWLRQ�FRVW��YHUDJH�RI�WRWDO�2�0�

FRVWV
'HSUHFLDWLRQ�FRVW��WRWDO�RI�DUHDV�RU�FXELF�

PHWHU�FRQYHUWHG�WR�ULFH�LUULJDWLRQ

���0DQDJHPHQW�FRVW� 0DQDJHPHQW�FRVWV���YHUDJH�RI�WRWDO�2�0�
FRVWV

0DQDJHPHQW�FRVWV��WRWDO�RI�DUHDV�RU�FXELF�
PHWHU�FRQYHUWHG�WR�ULFH�LUULJDWLRQ��0DQDJHPHQW�FRVWV�

���UHDVRQDEOH�FRVWV� 0DQDJHPHQW�FRVWV��WRWDO�RI�DUHDV�RU�FXELF�
PHWHU�FRQYHUWHG�WR�ULFH�LUULJDWLRQ

2WKHU�FRVWV��WRWDO�RI�DUHDV�RU�FXELF�PHWHU�
FRQYHUWHG�WR�ULFH�LUULJDWLRQ��2WKHU�FRVWV�

7RWDO� FRVW� FDOFXODWHG� IURP� WKH� REWDLQHG� GDWD�
VHW�DYHUDJHG�������86'�SHU�KHFWDUH�RI�LUULJDWLRQ��
DQG� GUDLQDJH� DUHDV� ZKLFK� DUH� FRQYHUWHG� E��
ZDWHU� YROXPH� FRQVXPSWLRQ� RI� RWKHU� FURSV� WR�
ULFH� FXOWLYDWLRQ� SHU� VHDVRQ� ZLWK� ����� VWDQGDUG�
GHYLDWLRQ�� 7KH� UHVXOWV� RI� DYHUDJH� WHVWHG� DW�
signi�cant�level�of�95%�(P>0,05)�reveal�that�there�
DUH� ���� RI� VDPSOHV� KDYLQJ� DYHUDJH� WRWDO� 2�0�
FRVW� UDQJHG� IURP� 86'����� WR� 86'������� 7KH�
RSHUDWLQJ� FRVW� LV� 86'������ SHU� ULFH� KHFWDUH� LQ�
ZKLFK�WKH�KLJKHVW� OHYHO�EHORQJV� WR�WKH�ZDJH�DQG�
VDODULHV� DQG�PDLQWHQDQFH� FRVWV� FDWHJRULHV�� 7KH�
DYHUDJH�WRWDO�FRVW�SHU�YROXPH�LV�86'����SHU������
FXELF� PHWHU� ZLWK� VWDQGDUG� GHYLDWLRQ� 86'�����

And�at� the�signi�cant�95%�level,� there�are�about�

���� RI� VDPSOHV� DYHUDJHG� IURP� 86'� ���������

Assessing� �nancial� data� among� years� from�

�����������WRWDO�RI�PDQDJHPHQW�FRVWV�DQG�RWKHU�

FRVW� JUDGXDOO�� UHGXFHG�� ,Q� FRQWUDVW�� RWKHU� FRVW�

FDWHJRULHV�ZHUH�LQFUHDVHG�ZLWK�D�VPDOO�UDWH�EHLQJ�

HTXDO�WR�WKH�LQFUHDVLQJ�OHYHO�RI�RWKHU�VHFWRUV��7KH�

UHDVRQ�ZDV� WKDW� DPRXQW� VXEVLG��RI�JRYHUQPHQW�

KDVQ�W�FKDQJHG�VLQFH������ZKLFK�ZHUH�UHJXODWHG�

LQ� 'HJUHH� ��������1'�&3� RQ� UHJXODWLQJ� WKH�

VXEVLG�� OHYHOV� IRU� LUULJDWLRQ� SXEOLF� VHUYLFHV� DQG�

UHYHQXHV� IURP�SURYLGLQJ�RWKHU� VHUYLFHV�SURGXFWV�

LV�QRW�LPSOHPHQWHG�

1R 9DULDEOHV 0HDQ 6WG��(UU� >����&RQI� ,QWHUYDO@

,
�YHUDJH�2�0�FRVW�SHU�DUHD�

�86'�KD�

� 7RWDO�2�0�FRVWV ����� ���� ����� �����

� :DJHV�DQG�VDODULHV ����� ���� ����� �����

� 5HODWLYH�FRVW�IRU�ODERU ���� ���� ���� ����

� 2WKHU�RSHUDWLQJ�FRVWV ���� ���� ���� ����

� 3RZHU�HOHFWULFLW� ���� ���� ���� ����

� 0DWHULDOV�FRVWV ���� ���� ���� ����

� 0DLQWHQDQFH�FRVWV ����� ���� ����� �����

�
0DQDJHPHQW��GPLQLVWUDWLYH�

FRVWV
���� ���� ���� ����

� 2WKHU�FRVWV ���� ���� ���� ����
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1R 9DULDEOHV 0HDQ 6WG��(UU� >����&RQI� ,QWHUYDO@

,,
�YHUDJH�2�0�FRVW�SHU�YROXPH�

�86'������FXELF�PHWHU�

� 7RWDO�2�0�FRVWV ��� ��� ��� ���

� :DJHV�DQG�VDODULHV ��� ��� ��� ���

� 5HODWLYH�FRVW�IRU�ODERU ��� ��� ��� ���

� 2WKHU�RSHUDWLQJ�FRVWV ��� ��� ��� ���

� 3RZHU�HOHFWULFLW� ��� ��� ��� ���

� 0DWHULDOV�FRVWV ��� ��� ��� ���

� 0DLQWHQDQFH�FRVWV ��� ��� ��� ���

�
0DQDJHPHQW��GPLQLVWUDWLYH�

FRVWV
��� ��� ��� ���

� 2WKHU�FRVWV ��� ��� ��� ���

The� �gure� 1� shows� that� costs� of� wage� and�
VDODULHV� DQG� PDLQWHQDQFH� LWHPV� FRQVWLWXWHG� WKH�

major�O&M�cost�categories,�amounting�to�46%�and�

����RI�WKH�DYHUDJH�FRVWV�LQ�UHVSHFWLYHO���IROORZHG�

E�� DGPLQLVWUDWLYH� FRVWV� �������� 7KH� ZDJH� DQG�
VDODULHV� FRVWV� LQFUHDVHG��HDUO��GXH� WR�D�QXPEHU�

RI� ODERU� ZDV� QRW� UHGXFHG� ZKLOH� JRYHUQPHQWDO�

SROLFLHV� UHJXODWHG� WKH� �HDUO�� LQFUHDVH� RI� VDODU��

LQGH[HV��7KH�SD�PHQW�IRU�WKH�HOHFWULFLW��GHSHQGHG�
RQ�VWDWXV�RI�LUULJDWLRQ�V�VWHPV�RI�HDFK�SURYLQFH��LI�

WKHUH�ZHUH�PDQ��SXPSLQJ�LUULJDWLRQ�V�VWHPV��WKH�

UDWH�RI�HOHFWULFLW��FRVWV�RFFXSLHG�DW�WKH�KLJK�OHYHO��

6RPH� SURYLQFHV� LQ� FHQWHU� DUHDV� ZKHUH� PRVW� RI�
LUULJDWLRQ�LV�HOHFWULFLW�� SXPSLQJ�VWDWLRQV��FRVWV� IRU�

HOHFWULFLW��XVH�DYHUDJHG�DW��������LQ�WRWDO�VXFK�DV�

LQ�7KDQK��RD��1JKH��Q�DQG�'D�1DQJ�SURYLQFHV��

�YHUDJH�RI�RWKHU�FRVW�SHUFHQWDJH�LV�DERXW��������

EXW� LQ� SUDFWLFDOO�� VRPH� SURYLQFHV� SD�� IRU� WKHVH�

FRVWV� DW� ������� RI� WKH� WRWDO� �� 'RDQ�7KH� /RL�� HW�

DO��������� HVSHFLDOO�� DW� OHYHO� RI��������ZLWK� WKH�

4XDQJ�1JDL�SURYLQFH�

�V� PHQWLRQHG� DERYH�� DOPRVW� RI� WKH� LUULJDWLRQ�

LQIUDVWUXFWXUHV� ZHUH� LQYHVWHG� DQG� FRQVWUXFWHG�

E�� JRYHUQPHQW� IXQGV� DQG� WKHLU� LQLWLDO� FDSLWDOV�

were� very� huge;� therefore� their� depreciation� cost�

VHHP�QRW�HVWLPDEOH�DQG�ZHUH�QRW� LQFOXGHG� LQ� WKH�

IXOO� FRVW� RI� 2�0�� 3UDFWLFDOO��� JRYHUQPHQW� ZLOO� EH�

responsibility� in� this� investment.� For� the� speci�c�

LUULJDWLRQ�VFKHPHV�IRU�WDUJHW�RI�SURYLGLQJ� LUULJDWLRQ�

VHUYLFHV�WR�FRPPHUFLDOV�RU�KLJK�YDOXH�DJULFXOWXUDO�

SURGXFWLRQ��WKHLU�GHSUHFLDWLRQ�FRVW�ZLOO�EH�LQFOXGH�LQ�

WKH�WRWDO�FRVW�ZKLFK�DOVR�EH�FKDUJHG�WR�WKRVH�XVHUV��

Anyway,�their�full�cost�will�be�signi�cantly�increased.

)LJ�UH����3RUWLRQ�RI�2�0�FRVW�E��YDULDEOHV�FRQVWLW�WLQJ�LUULJDWLRQ�VHUYLFH�SULFH�IURP��������������



,����������������I������������������������������������������������������������
������������������������������������������������� ��

,Q� SUDFWLFH�� SXPSLQJ� VFKHPHV� VSHQG� PXFK�
PRUH� ODERU� DQG�PDWHULDOV� WKDQ� JUDYLW�� V�VWHPV� LI�
KDYLQJ�PRUH�SRVVLEOH� FRQGLWLRQ�ZKLFK�ZLOO� UHGXFH�
signi�cantly� the� costs� of� the� provincial� irrigation�
sector.� There� are� relative� high� staf�ng� levels,�
and� dif�culties� to� adjust� the� workforce� as� legal�
UHJXODWLRQV��EHFDXVH�KLJK�SHUFHQWDJH�RI�WKHP�ZDV�
ORZ� WUDLQHG� DQG� HGXFDWHG� DV� SUDFWLFDO� LUULJDWLRQ�
UHTXHVWV��7KHUHIRUH��WR�LPSURYH�ODERU�SURGXFWLYLWLHV�
DQG�UHGXFH�WKH�ODERU�FRVWV�DQG�WKHLU�UHODWLYH�FRVWV�
VKRXOG�EH�ZHOO�SODQQHG�DQG�EHFRPH�PRUH�LPSRUWDQW�
IRU�DLPV�RI�PRGHUQL]DWLRQ��:RUOG�%DQN��������

)URP� ��JURXSV�RI�FRVW� FDWHJRULHV�� WKHUH�ZHUH�
��FRVW�YDULDEOHV�JURXSHG�LQ�ZKLFK�WKH�WRWDO� FRVW�LV�
D� GHSHQGHQW� YDULDEOH� DQG� RWKHUV� �� LQGHSHQGHQW�
YDULDEOHV� EHLQJ� IURP� �� FRVW� FDWHJRULHV�� 7KH�
operating�cost�categories�were�also�classi�ed�into�
��YDULDEOHV�RQ� EDVLV�RI� WKHLU� SUDFWLFDO� HIIHFWV� DQG�
UDWH�LQ�WKH�WRWDO�FRVW��7KH�SDLU�FRUUHODWLRQ�DQDO�VLV�
PRGHO�ZDV�XVHG�WR�WHVW�DQG�DQDO�]H�WKH�GDWD�VHW�
DQG� LGHQWLI�� WKH� UHJUHVVLRQ� EHWZHHQ� YDULDEOHV� DV�
SDLU�FRVW�YDULDEOHV�FRUUHODWLRQ��7KH�67�7��SURJUDP�
ZDV� XVHG� DV� LQVWUXPHQW� IRU�SURFHVVLQJ� GDWD� DQG�
FULWHULD�FDOFXODWLRQ��

&RUUHODWLRQ� DVVHVVPHQW� RI� FRVW� YDULDEOHV� DW�
signi�cant� 99%� (P>0,01)� reported� that� almost� of�
FRVW� YDULDEOHV�RI�5HODWLYH� FRVW� IRU� ODERU� ����� DQG�
2WKHU�FRVWV������KDG�D�ELW�OLJKW�FRUUHODWLRQ�ZLWK�WKH�
WRWDO�FRVW�YDULDEOH�DW� OHYHOV�RI�����DQG�������� LQ�
UHVSHFWLYHO���7KH�VWURQJHVW�FRUUHODWLRQ�ZDV�������
ZLWK�:DJH�DQG�VDODULHV������DQG�ZLWK�RWKHU�YDULDEOHV�
ZHUH�DW�OHYHOV�RI��������FRUUHODWLRQ��

:LWK� SDLU� FRUUHODWLRQ� EHWZHHQ� LQGHSHQGHQW�
YDULDEOHV�ZHUH�GLIIHUHQW��WKH�SDLU�YDULDEOHV�EHWZHHQ�
0DLQWHQDQFH� FRVWV� ����� DQG� 5HODWLYH� FRVWV� IRU�
ODERU� ������ 2WKHU� RSHUDWLQJ� FRVWV� ������ 3RZHU�
HOHFWULFLW�������0DQDJHPHQW�FRVWV������DQG�2WKHU�
costs� (X9)�are�not� correlations�at� signi�cant� level�
RI� ���� �3�������� 7KH� SDLU� FRPSDULVRQ� EHWZHHQ�
2WKHU� FRVWV� ����� DQG� ���� ��� DQG� ��� ZHUH� DOVR�
not�correlation�at�signi�cant�95%,�even�correlation�
co-ef�cient� was� minus� but� this� variable� was� not�
FRUUHODWLRQ�

7KH�:DJH�DQG�VDODULHV� YDULDEOH� ����� VWURQJO��
correlated� with� all� other� variables� at� igni�cant�
����LQ�ZKLFK�ZLWK����DQG����YDULDEOHV�EHLQJ�OLJKW�
FRUUHODWLRQ�DW�OHYHOV�RI����DQG������LQ�UHVSHFWLYHO��
7KH�5HODWLYH�FRVW�IRU� ODERU�YDULDEOH������ZDV�OLJKW�
FRUUHODWLRQ� ZLWK� YDULDEOHV� RI� ���� ���� ��� DQG� ���
ORZHU� ����� 2WKHU� RSHUDWLQJ� FRVWV� YDULDEOH� �����
VWURQJO��FRUUHODWHG�ZLWK����DQG�����DQG�OLJKWO��ZLWK�
���

7KH� VWURQJ� SDLU� FRUUHODWLRQ� DPRQJ� ZDJH� DQG�
VDODULHV� DQG� RWKHUV� YDULDEOHV� ZDV� VXLWDEOH� ZLWK�
9LHWQDP�V�LUULJDWLRQ�FRQGLWLRQ�ZKHQ�DOPRVW�RI�WKHP�
DUH�ROG�DJH�IURP��������HDUV�DQG�KLJK�GHPDQG�RI�
PDLQWHQDQFH�DQG�UHSDLUV��7KH��DOVR�VHHP�QRW�KDYH�
WKH�FRQWURO�DQG�PRQLWRULQJ�GHYLFHV��2SHUDWLQJ�WKHVH�
V�VWHPV�QHHG�PXFK�PRUH�QRUPDO�ODERU�IRUFHV�DQG�
DOVR�KLJK�DPRXQW�RI�PDWHULDOV�IRU�PDLQWHQDQFH�DQG�
RSHUDWLRQ�FRPSDULQJ�ZLWK�RWKHU�IHZ�QHZ�XSJUDGLQJ�
V�VWHPV��7KH�LQFUHDVHV�RI�ODERUV�FRVWV�LQ�2�0�FRVW�
VWUXFWXUH�ZLOO� UHVXOW� WR�PRUH�XWLOL]DWLRQ�RI�PDWHULDOV�
DQG�IXHOV�DV�ZHOO�DV�RWKHU�UHODWLYH�H[SHQGLWXUHV�
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9DULDEOHV� �� �� �� �� �� �� �� �� ��

����7RWDO�2�0�RVWV ����

����:DJHV�DQG�DODULHV �������� ����

3�W ������

����5HODWLYH�FRVW�RU�ODERU �������� �������� ����

3�W ������� ������

����2WKHU�RSHUDWLQJ�
FRVWV

�������� �������� �������� ����

3�W ������� ������� ������

����3RZHU�OHFWULFLW� �������� �������� �������� �������� ����

3�W ������� ������� ������� ������

����0DWHULDOV�FRVWV �������� �������� �������� ������� �������� ����

3�W ������� ������� ������� ������� ������

���0DLQWHQDQFH�FRVWV �������� �������� ������ ������ ������ �������� ����

3�W ������� ������� ������� ������� ������� ������

���0DQDJHPHQW�FRVWV �������� �������� ������� �������� �������� �������� ������ ����

3�W ������� ������� ������� ������� ������� ������� ������

����2WKHU�FRVWV �������� �������� ������ �������� �������� ������ ������� �������� ����

3�W ������� ������� ������� ������� ������� ������� ������� ������

**�Correlation�is�signi�cant�at�the�0,01�level,�*�Correlation�is�signi�cant�at�the�0,05�level.

����RQFOXVLRQ�DQG�LPSOLFDWLRQ

7KH� FRVW� GDWD� RI� 2�0� PDQDJHPHQW� RI�
LUULJDWLRQ� VHFWRUV� LQ� ��� SURYLQFHV� LQFOXGHG� WKH�
�nancialcosts�without� the� capital� charges.� There�
DUH� DOVR�GLIIHUHQW�GLVWULEXWLRQV�DPRQJ�FRVW� LWHPV�
and�categories�of��xed�subsidy�sources�and�even�
WKH�� ZHUH� QRW� IRUPXODWHG� DQG� UHFRUGHG� ZHOO� DV�
the� �nancial� balance� sheets.� The� �nancial� cost�
RI� 2�0� PDQDJHPHQW� IRU� RSHUDWLQJ� LUULJDWLRQ�
VFKHPHV� KDYH� EHHQ� FDOFXODWHG� DQG� FRQVLGHUHG�
DW�DYHUDJH�RI�������86'�SHU�KHFWDUH�RI�LUULJDWLRQ�
DQG�GUDLQDJH�DUHDV�RI�ULFH�FXOWLYDWLRQ�SHU�VHDVRQ�
ZLWK� ����� VWDQGDUG� GHYLDWLRQ� DQG� DYHUDJH� RI�
86'���� WRWDO� FRVWSHU� ����� FXELF� PHWHU� ZLWK�
VWDQGDUG� GHYLDWLRQ� 86'���� LQ� ZKLFK� ODERU� FRVW�
DQG� PDLQWHQDQFH� FRVWRFFXSLHG� DW� WKH� KLJKHVW�
OHYHOV� ����� DQG� ����� LQ� UHVSHFWLYHO���� ,Q� WHUP�
RI� FRQVLGHUDWLRQ� RI� FRVWV� FDWHJRULHV�� GLVWULEXWLRQ�
UDWH�DQG�GULYHUV�RI� WKRVH�FRVWV�� WKH� VDODULHV�DQG�
ZDJHV�DQG�PDLQWHQDQFH�FRVWV�DUH�PDLQ�GULYHUV�LQ�
2�0�FRVW�FRPSRQHQWV�ZKLFK�KLJKO��LPSDFWHG�RQ�
the�other�cost�items�and�cost�utilization�ef�ciency�
LQ� LUULJDWLRQ�SXEOLF�VHUYLFHV�SURYLVLRQ��3UDFWLFDOO���
WKHUH�ZHUH�DOVR�WKH� LQDGHTXDWH�DOORFDWLRQ�DPRQJ�

WKH� FRVW� LWHPV� ZKHQ� XVHG� VXEVLG�� VRXUFHV� IRU�
RSHUDWLQJ�WKH� LUULJDWLRQ�VFKHPHV��7KHUHIRUH��WKH��
DUH� FOHDU� LPSOLFDWLRQV� IRU� SROLFLHV� DQG� SUDFWLFH�
RI�2�0�FRVW�PDQDJHPHQW� RI� LUULJDWLRQ� VFKHPHV�
LQ� LUULJDWLRQ� VHFWRU� RI� 9LHWQDP�� 7KH� UHVXOWV� DOVR�
EHFRPH�WKH�YDOXDEOH�UHIHUHQFH�SRLQWV�IRU�FHQWUDO�
DQG� ORFDO� JRYHUQPHQW� PDNLQJ� UHOHYDQW� SROLFLHV�
GHFLVLRQ��7KHQ��WKH�JRYHUQPHQW�LQ�9LHWQDP�QHHG�
WR�LQYHVW�LQ�HYLGHQFH�EDVHG�SURFHVV�WR�UHFRJQL]H�
WKH�UHDO�FRVWV�RI�LUULJDWLRQ�VFKHPHV�RYHU�WKH�ORQJ�
WHUP�DQG�XVH� WKHVH� WR� LQIRUP�QDWLRQDO� IUDPHV�RI�
WHFKQLFDO� HFRQRPLF� QRUPV� DQG� DSSURSULDWH� WDULII�
VWUXFWXUHV� DQG� IUDPH�� DQG� VXEVLGLHV� IRU� SXEOLF�
LUULJDWLRQ� SURGXFWV� DQG� VHUYLFHV��7KH� HFRQRPLFV�
RI�RSSRUWXQLW�� FRVWV� IRU�ZDWHU�DQG�HQYLURQPHQWDO�
H[WHUQDOLWLHV�VKRXOG�EH�FRQVLGHUHG�LQ�QHZ�FRQWH[W�
of�price�mechanism�application.�Ef�cient�concepts�
RI� WKH�2�0�PDQDJHPHQW� RI� WKH�VFKHPHV� LV�QRW�
RQO�� RQ� EDVLV� RI� DUHD�� ZDWHU� YROXPH� EXW� DOVR�
SURGXFWLYLW��RI�ODERU�DQG�FRVWV�LWHPV��

7KH� UHVXOWV� DOVR� VKRZQ� WKH� SDLU� FRUUHODWLRQ�
DPRQJ�YDULDEOHV�RI�ODERU�ZDJH�DQG�VDODULHV��[����
maintenance�(x7),�materials�(x6)�have�signi�cant�
correlation� with� the� total� cost� (x1)� at� over� 70%;�
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EHWZHHQ�SDLU�FRUUHODWLRQ�EHWZHHQ�YDULDEOHV�RI�ODERU�
ZDJH�DQG�VDODULHV��[���DQG�PDQDJHPHQW�FRVW��[����
RWKHU�RSHUDWLQJ�FRVWV��[����HOHFWULFLW���[���DUH�WLJKW�
at�over�85%;�and�variables�of�regular�repairs�(x7)�
ZHUH� QRW� FRUUHODWLRQ� ZLWK� RWKHU� RSHUDWLQJ� FRVWV�
�[����HOHFWULFLW�� �[����PDQDJHPHQW�FRVWV��[���DQG�
other�costs�(x9).�All�of�them�correlated�at�signi�cant�
OHYHO�����DQG������3������DQG�3��������7KH��ZLOO�
EH�HYLGHQFH�IRU�QH[W�VWHSV�RI�DQDO�]LQJ�FRVW�GDWD�
VHW� E��PRGHO� RI� 3DQHO� 'DWD��QDO�VLV� )L[HG� DQG�

Random� Effects� as� assumption� of� identi�cation�
RI�HIIHFWLYH�OHYHOV�RI�GHSHQGHQW�DQG� LQGHSHQGHQW�
variables�to�cost�utilization�ef�ciency�and�irrigation�
SHUIRUPDQFH� RYHU� WLPH�DQG� DOO� LUULJDWLRQ�VHFWRUV��
7KHQ�� WKH� QHZ� UHVHDUFK� UHVXOWV� ZLOO� SURYLGH� WKH�
HYLGHQFH�EDVH� IRU� GHVLJQLQJ� WKH� VFHQDULRV� RI�
LPSDFWV�RQ�FRVW� LWHPV�FRQVWLWXWLQJ�SULFH�RI�SXEOLF�
LUULJDWLRQ�SURGXFWV�DQG�VHUYLFHV�DQG�JLYHQ�RXW�WKH�
VROXWLRQ�SROLFLHV�RQ�WKH�ZDWHU�WDULII�VXSSRUWLYHQHVV�
E��JRYHUQPHQW�
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