
Chapter 2 
Literature Review

2.1 Pricing Water
P r o v i d i n g  i r r i g a t i o n  s e r v i c e s  f o r  f r e e  o r  l i t t l e  c h a r g e  p l a c e s  a  g r e a t  f i n a n c i a l  

b u r d e n  o n  t h e  g o v e r n m e n t  to  t h e  e x t e n t  t h a t  t h e  i r r i g a t i o n  s c h e m e s  in  m a n y  c o u n t r i e s  
m a y  n o t  b e  s u s t a i n a b l e  in  f u t u r e  y e a r s .  M o r e o v e r ,  g r o w i n g  d e m a n d  f o r  i r r i g a t i o n  
w a t e r  is  t h r e a t e n i n g  e n v i r o n m e n t a l  s u s t a i n a b i l i t y  o f  w a t e r  r e s o u r c e s .  T h e  p r e s e n t  
s u b s i d i s e d  p r i c e s  e n c o u r a g e s  t h e  d e m a n d  f o r  i r r i g a t i o n  w a t e r  t o  f a r  e x c e e d i n g  a v a i l a b l e  
s u p p l y  in  m o s t  d e v e l o p i n g ,  a n d  a l s o  d e v e l o p e d ,  c o u n t r i e s  ( A s i a n  P r o d u c t i v i t y  
O r g a n i s a t i o n ,  1 9 9 1 ) .

F o r  c o u n t r i e s  l ik e  T h a i l a n d  w h e r e  t h e  s u p p ly  o f  w a t e r  is  l i m i t e d ,  r e s t r u c t u r i n g  
o f  i r r i g a t i o n  w a t e r  p r i c i n g  s c h e m e s  h a s  b e e n  d i s c u s s e d  a s  a  p o t e n t i a l  s o l u t i o n .  P r i c i n g  
w a t e r  a t  h i g h e r  r a t e s  c o u ld  b e  a n  e f f e c t i v e  e c o n o m i c  m e a s u r e m e n t  t o  c o n t r o l  t h e  
g r o w i n g  d e m a n d  a n d  r e f o r m  t h e  i r r i g a t i o n  s c h e m e s  t o w a r d  m o r e  e f f e c t i v e  a n d  e f f i c i e n t  
w a t e r  m a n a g e m e n t  p r a c t i c e s .  P r i c i n g  w a t e r  h a s  t w o  e s s e n t i a l  b e n e f i t s :
1. . I t  w i l l  e n c o u r a g e  f a r m e r s  to  u s e  w a t e r  m o r e  e f f i c i e n t ly ;  a n d
2 . I t  w i l l  r a i s e  r e v e n u e  f o r  o p e r a t i o n  a n d  m a i n t e n a n c e  o f  i r r i g a t i o n  s y s t e m s  t o  

i m p r o v e  t h e i r  s e r v i c e s  ( E S C A P ,  1 9 9 6 a ) .

I n  r e c o g n i s i n g  t h e  b e n e f i t s  o f  p r i c i n g  w a t e r ,  h o w e v e r ,  t h e  d i f f i c u l t y  r e m a i n s  in  
d e t e r m i n i n g  a p p r o p r i a t e  p r i c e s  f o r  i r r i g a t i o n  w a te r .  I n  th e o r y ,  i f  t r e a t i n g  i r r i g a t i o n  
w a t e r  a s  a  m a r k e t  g o o d ,  t h e n  it s h o u ld  b e  p r i c e d  a t  t h e  l e v e l  w h e r e  t h e  c o s t s  o f  
d e v e l o p i n g  a n d  d e l i v e r i n g  i r r i g a t i o n  w a t e r  r e s o u r c e s  c a n  b e  r e c o v e r e d .  T h e  W o r l d  
B a n k ’ s  p a p e r ,  W a te r  R e s o u r c e  M a n a g e m e n t :  A  P o l i c y  P a p e r ,  a m o n g  o t h e r  s i m i l a r  
r e p o r t s  a n d  s tu d i e s ,  a d v o c a t e s  fu l l  e c o n o m i c  p r i c in g  o f  w a t e r  t o  b e  a p p l i e d  w h e r e  
f e a s i b l e  in  o r d e r  t o  a l l o c a t e  s c a r c e  w a t e r  r a t i o n a l l y  ( J o n e s ,  1 9 9 5 ) .  O n  t h e  o t h e r  h a n d ,  
a n  i m p o r t a n t  q u e s t i o n  is  h o w  m u c h  f a r m e r s ,  t h e  c o n s u m e r s  o f  i r r i g a t i o n  w a t e r ,  w o u l d  
b e  a b l e  t o  a n d  w i l l i n g  t o  p a y  f o r  w a te r .  I r r i g a t io n  s e r v i c e s  in  m a n y  c o u n t r i e s  h a v e  
b e e n  p a r t  o f  t h e  g o v e r n m e n t  a s s i s t a n c e  to  r u r a l  d e v e l o p m e n t .  T h e r e f o r e ,  in  
d e v e l o p i n g  c o u n t r i e s ,  i r r i g a t i o n  a g e n c i e s  a r e  c o n c e r n e d  m o r e  a b o u t  f a r m e r s ’ 
a f f o r d a b i l i t y  t h a n  s u s t a i n a b i l i t y  o f  i r r i g a t i o n  p r o j e c t s  ( E S C A P ,  1 9 9 6 b ) .
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2 .2  W illingness to Pay, Affordability and Equity
W i l l i n g n e s s  t o  p a y  c o n c e r n s  h o w  m u c h  m o n e t a r y  v a l u e  f a r m e r s  w o u l d  g i v e  t o  

w a t e r  w h e r e  i r r i g a t i o n  s e r v i c e s  h a v e  b e e n  p r o v id e d  f o r  f r e e  o r  f o r  s m a l l  c h a r g e s .  
F a r m e r s ,  w h o  l a c k  t h e  k n o w l e d g e  a b o u t  t h e  c o s t s  o f  w a t e r  r e s o u r c e s  d e v e l o p m e n t  a n d  
a r e  u n f a m i l i a r  w i t h  t h e  i d e a  o f  p a y in g  f o r  i r r i g a t i o n  w a t e r ,  m i g h t  n o t  i n d i c a t e  a n y  
f i g u r e s  c l o s e  t o  w h a t  i r r i g a t i o n  w a t e r  r e a l l y  c o s t s .  S o m e  s u g g e s t  t h a t  f a r m e r s  w o u l d  
b e  w i l l i n g  t o  p a y  f o r  b e t t e r  m a n a g e d  i r r i g a t i o n  s e r v i c e s .  I n  m a n y  c a s e s ,  i r r i g a t i o n  
w a t e r  is  f r e e  o r  a l m o s t  f r e e ,  b u t  a t  t h e  s a m e  t im e ,  t h e  s u p p l y  o f  w a t e r  is  o f t e n  
u n r e l i a b l e .  I f  t i m e l y  s u p p l y  o f  t h e  n e c e s s a r y  a m o u n t  o f  w a t e r  c o u ld  b e  a s s u r e d ,  
f a r m e r s  w o u l d  b e  w i l l i n g  to  p a y  f o r  w a t e r  ( E S C A P ,  1 9 9 6 a ) .  W a t e r  a v a i l a b i l i t y  is  
b e y o n d  w a t e r  u s e r s ’ c o n t r o l  u n d e r  m a n y  l a r g e  s c a l e  i r r i g a t i o n  s y s t e m s ,  w h i c h  g i v e  
f a r m e r s  s t r o n g  i n c e n t i v e s  t o  r e f r a in  f r o m  c o n t r i b u t i n g  t o  O & M  o f  t h e  s y s t e m s  ( O s t r o m ,  
1 9 9 2 ) .

B e s i d e s  h o w  m u c h  f a r m e r s  v a l u e  w a te r ,  a n o t h e r  i m p o r t a n t  f a c t o r  d e t e r m i n i n g  
t h e i r  w i l l i n g n e s s  to  p a y  is  t h e i r  a b i l i t y  t o  p a y  ( P e r r y ,  e t  a l. 1 9 9 7 ) .  I t  h a s  b e e n  a  
c o n t r o v e r s i a l  i s s u e  w h e t h e r  f a r m e r s  c a n  a f f o r d  to  p a y  f o r  t h e  c o s t s  o f  w a t e r  r e s o u r c e s  
d e v e l o p m e n t  a n d  m a n a g e m e n t .  S o m e  a r g u e  in  f a v o u r  o f  f a r m e r s ’ a b i l i t y ,  w h i l e  o t h e r s  
b e l i e v e  t h e  o p p o s i t e .  F o r  e x a m p l e ,  a  W o r ld  B a n k  e v a l u a t i o n  s t u d y  o f  i r r i g a t i o n  
p r o j e c t s  r e p o r t s  t h a t  e m p i r i c a l  e s t i m a t e s  o f  t h e  v a l u e  o f  i r r i g a t i o n  w a t e r  s u p p o r t s  
f a r m e r s ’ a b i l i t y  t o  p a y  in  i m p l e m e n t i n g  c o s t  r e c o v e r y  p r o g r a m m e s  f o r  i r r i g a t i o n  
d e v e l o p m e n t  a n d  r e h a b i l i t a t i o n  p r o j e c t s  ( Y o u n g ,  1 9 9 6 ) .  O n  t h e  o t h e r  h a n d ,  m a n y  
l a r g e  s c a l e  i r r i g a t i o n  p r o j e c t s  h a v e  n o t  b e e n  s u s t a i n a b l e  d u e  t o  p r o j e c t s  c o s t s  e x c e e d i n g  
p r o j e c t  b e n e f i t s  ( O s t r o m ,  1 9 9 2 ) .  T h e r e  is  a  s tu d y  o n  i r r i g a t i o n  s y s t e m s  in  f i v e  A s i a n  
c o u n t r i e s ,  w h i c h  c o n c l u d e d  c o s t s  w o u ld  e x c e e d  b e n e f i t s  i f  f a r m e r s  w e r e  p a y i n g  f u l l  
c o s t s  o f  i r r i g a t i o n  w a t e r  ( W a d e  a n d  S e c k le r ,  1 9 9 0 ) .

T h e r e  is  a l s o  t h e  i s s u e  o f  e q u i t y  in  r e l a t i o n  to  f a r m e r s ’ w i l l i n g n e s s  t o  p a y  a n d  
a f f o r d a b i l i t y .  U n d e r  f r e e  i r r i g a t i o n  w a t e r  s u p p ly ,  e v e r y o n e  c a n  h a v e  w a t e r  a s  m u c h  a s  
t h e y  n e e d ,  a t  l e a s t  in  p r i n c i p l e .  W h e n  w a t e r  h a s  c e r t a i n  p r i c e s ,  f i n a n c i a l l y  b e t t e r - o f f  
f a r m e r s  c a n  a f f o r d  t o  b u y  t h a n  p o o r  f a r m e r s .  T h is  is  w h e r e  t h e  e q u i t y  i s s u e  c o m e s  in . 
E q u i t y  is  a  v a g u e  c o n c e p t  a n d  t h e r e  m i g h t  b e  n o  a g r e e d  d e f i n i t i o n  o f  e q u i t a b l e  
d i s t r i b u t i o n  o f  i r r i g a t i o n  w a t e r .  A  s tu d y  o n  i r r i g a t i o n  d e s c r i b e s  t h e  c o m p l e x i t y  o f  t h e  
e q u i t y  i s s u e  in  i r r i g a t i o n  m a n a g e m e n t .

D o e s  e q u i t y  s i m p l y  m e a n  a l l  u s e r s  a r e  e n t i t l e d  t o  a n  e q u a l  a m o u n t  o f  
w a t e r  p e r  u n i t  a r e a .  O r , d o e s  e q u i t y  i m p ly  t h a t  a l l  u s e r s  a r e  e n t i t l e d  t o  
e n o u g h  w a t e r  p e r  u n i t  a n d  to  m e e t  t h e  u n s t r e s s e d  n e e d s  o f  t h e i r  c r o p s  a n d ,  
w h e n  w a t e r  is  s h o r t ,  a ll  u s e r s ’ c r o p s  a r e  s t r e s s e d  e q u a l l y  ( A s i a n  
P r o d u c t i v i t y  O r g a n i s a t i o n ,  1 9 9 1 ) .
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2.3  Types o f Water Charges
B e s i d e s  c o n s i d e r i n g  h o w  m u c h  w a t e r  s h o u l d  b e  p r i c e d  a t ,  t h e r e  n e e d s  t o  b e  

r e s e a r c h  to  e x p l o r e  p r a c t i c a l  m e a s u r e s  o f  c o l l e c t i n g  f e e s  f r o m  w a t e r  u s e r s  ( A s i a n  
P r o d u c t i v i t y  O r g a n i s a t i o n ,  1 9 9 1 ) .  T h e r e  a r e  m a n y  w a y s  t o  c h a r g e  f o r  w a t e r ,  a n d  e a c h  
i r r i g a t i o n  s c h e m e  s h o u l d  d e v e l o p  a  f e e  c o l l e c t i o n  m e c h a n i s m  t h a t  s u i t s  l o c a l  
c o n d i t i o n s .  S o m e  m a j o r  f a c t o r s  t h a t  s h o u l d  d e t e r m i n e  w a t e r  f e e s  m a y  i n c l u d e  t h e  
f o l lo w i n g :

•  P u r p o s e  o f  w a t e r  u s e / t y p e  o f  c r o p
•  T y p e  o f  w a t e r  r e s o u r c e
•  L e v e l  o f  s e r v i c e s
•  W a t e r  q u a l i t y
•  S e a s o n  in  t h e  y e a r  a n d  t i m e  in  t h e  d a y
•  D i s t a n c e  f r o m  w a t e r  s o u r c e
•  T o p o g r a p h y
•  O t h e r  c r i t e r i a  d e p e n d i n g  o n  t h e  e c o n o m i c  u s e  o f  w a t e r  a n d  t h e  a b i l i t y  o f  t h e  u s e r  

t o  p a y  f o r  t h e  w a t e r
(ES CAP, 1996B).

I r r i g a t i o n  w a t e r  c h a r g e s  c a n  b e  d i v i d e d  i n t o  t w o  m a j o r  c a t e g o r i e s :  f i x e d  
c h a r g e s  a n d  v o l u m e t r i c  c h a r g e s .  F i x e d  c h a r g e s  c o u ld  b e  s e t  b a s e d  o n  a r e a s  i r r i g a t e d ,  
c r o p s  t o  b e  g r o w n  a n d / o r  s e a s o n s .

E x a m p l e s  a r e :

1. P a y m e n t  p e r  u n i t  o f  i r r i g a t e d  l a n d ,  w h e r e  t h e  f a r m e r  w i l l  r e c e i v e  a l l  t h e  
w a t e r  h e  w a n t s ,  b u t  w i l l  p a y  o n ly  a c c o r d i n g  t o  t h e  a r e a  s e r v e d .  T h e  
m a in  d i s a d v a n t a g e  o f  t h i s  m e t h o d  o f  p r i c i n g  is  t h a t  i t  d o e s  n o t  
e n c o u r a g e  f a r m e r s  to  u s e  w a t e r  e f f i c i e n t ly ;

2 . P a y m e n t  o n  t h e  b a s i s  o f  c r o p ,  w h e r e  a  f ix e d  p r i c e  p e r  c r o p  p e r  h e c t a r e  
is  c h a r g e d  a n d  c o l l e c t e d  a t  t h e  e n d  o f  t h e  s e a s o n .  C r o p  r a t e s  a r e  o f t e n  
i m p o s t  b y  t h e  G o v e r n m e n t  to  e n c o u r a g e  t h e  p r o d u c t i o n  o f  c e r t a i n  
c r o p s  a n d  d i s c o u r a g e  t h a t  o f  o th e r s .  T h e r e  a r e  g o o d  r e a s o n s  f o r  t h i s ,  
s in c e  s o m e  c r o p s  r e q u i r e  m u c h  m o r e  w a t e r  t h a n  o th e r s ;

3 . P a y m e n t  p e r  s e a s o n ,  w h ic h  r e f l e c t s  t h e  d i f f e r e n c e  in  t h e  v a l u e  o f  w a t e r  
b e t w e e n  t h e  r a i n y  s e a s o n  a n d  t h e  d r y  s e a s o n  ( E S C A P ,  1 9 9 6 B ) .

O n  t h e  o t h e r  h a n d ,  v o l u m e t r i c  c h a r g e s  a r e  c o l l e c t e d  a c c o r d i n g  t o  t h e  a c t u a l  
a m o u n t  o f  w a t e r  w i t h d r a w n ,  a n d  t h e r e f o r e ,  c a n  b e  u s e d  o n l y  w h e r e  t h e  a m o u n t  o f  
w a t e r  w i t h d r a w a l  c a n  b e  m e a s u r e d  a t  t h e  f a r m  le v e l .  V o l u m e t r i c  c h a r g e s  a r e  
a p p l i c a b l e  t o  p u m p i n g  a n d  t u b e - w e l l  i r r i g a t i o n  w h e r e  i n d i v i d u a l  m e t e r s  c a n  b e  
i n s t a l l e d  t o  m e a s u r e  e a c h  f a r m e r ’ s c o n s u m p t i o n  o f  w a t e r  ( E S C A P ,  1 9 9 6 B ) .  
C o m p a r e d  t o  f i x e d  c h a r g e s ,  v o l u m e t r i c  c h a r g e s  h a v e  a n  a d v a n t a g e  o f  e n c o u r a g i n g  
f a r m e r s  t o  u s e  w a t e r  e f f i c i e n t ly .  O n  t h e  o t h e r  h a n d ,  d i s a d v a n t a g e s  a r e  t h a t  t h e  c h a r g e s  
c a n  b e  a p p l i e d  to  o n ly  l i m i t e d  t y p e s  o f  i r r i g a t i o n  s y s t e m s ,  a n d  n e c e s s a r y  e q u i p m e n t  a n d
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management costs are expensive. Some argue that for small-scale irrigation systems, 
volumetric metering at the farm level is too costly (Perry, et al. 1997).

2 .4  M anagement Regim es
In order for the water pricing schemes to be effective, irrigation management 

issues must also be addressed to complement the improvement of irrigation schemes. 
There are two major management issues often discussed: decentralisation of 
management responsibilities to local water users’ groups; and improvement of 
institutional capacity of the water users’ groups.

Irrigation systems in most cases are managed by state irrigation agencies, 
whose performance in O&M of irrigation systems is often found to be of poor quality. 
Many studies on irrigation schemes indicate inefficiency of the government in water 
resources management. For example, a paper published by the International 
Irrigation Management Institute (11MI) concludes that with a few exceptions, the 
public sector has failed in irrigation water management due to, among other reasons, 
rent seeking, the divorce of incentives from performance and “by the book” 
administrative operations (Perry, et al. 1997).

Poor O&M causes low productivity of irrigation systems, which is, as stated 
earlier, one of the main reasons for wasteful use of irrigation water. Poor O&M is 
partially caused by insufficient budget allocation to O&M. While planning, design 
and construction of irrigation systems are normally well financed, inadequate funds are 
allocated to O&M (Wade and Seckler, 1990). Some argue that when adequate water 
charges are collected, it will raise enough budget for O&M of irrigation systems. 
Others question the causality between water charges and O&M. There are two 
reasons why collecting adequate water charges may not assure good O&M: collected 
charges are normally sent to the central treasury, thus there is no financial link between 
water charges and O&M; secondly, even where the financial link exists, the irrigation 
agency may not have an incentive to link between the O&M budget and good O&M 
for the irrigation agency (Jones, 1995).

As a solution for the poor O&M and inefficiency of irrigation systems as a 
consequence, decentralisation of irrigation management from irrigation agencies to 
local water users’ groups is suggested. Transferring O&M responsibilities from the 
public bureaucracy to the users of small irrigation systems seems to increase efficiency 
i n  irrigation management (Asian Productivity Organisation, 1 9 9 1 ) .  A  study on 
irrigation projects conducted by the International Irrigation Management Institute also 
supports the idea of decentralising the administration of irrigation projects to one 
agency to handle O&M of the main irrigation system and water users’ groups to be 
responsible for the rest of the system (ADB, 1 9 8 6 ) .

Decentralised management at the field level is expected to be more effective 
and efficient compared with management by the central irrigation agencies.
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Transaction costs, such as the cost of collecting water charges, are much higher for 
large-scale projects compared with small-scale projects in which face-to-face 
communication is not so difficult (Ostrom, 1992). Furthermore, when a water users’ 
group is given financial autonomy to collect fees and use them for O&M, O&M is 
likely to improve (Jones, 1995).

In many cases, those water users’ groups existed even before irrigation 
agencies came in to manage irrigation systems. Sociologists and anthropologists tend 
to recommend that new irrigation systems be built upon the basis of the existing 
organisations unless equity is hindered by preserving traditional arrangements (Cernea 
and Meinzen-Dicks, 1995). Ironically, however, many irrigation specialists are 
unaware of traditional water users’ organisations and their rules and regulations 
regarding allocation of irrigation water (Perry, et al. 1997). Therefore, few 
traditional water users’ groups have been encouraged to take a significant role in water 
resources management. In Thailand, especially in the North, traditional water users’ 
associations used to manage local water use and allocation. Many of these 
associations, however, have lost their function in water management due to land use 
modification, modernisation of agriculture and other socio-economic changes.

In order to achieve effective farmers’ participation, irrigation management 
institutions at different levels should have favourable basis for farmers’ participation:

1. the national policy level where the participatory approach is made legitimate;
2. the agency level where government officials must develop a close working 

relationship with farmers; and
3. the village level where villagers organise to solve local problems and become 

more involved in implementing “their” irrigation project (Wade and Seckler, 
1990).

It may have to be clear that collected water charges will be used for O&M of the 
irrigation facilities (Wade and Seckler, 1990). This is one of the accountability issues 
of the management of water users’ groups.

In order to collect water fees, irrigation agencies need to have adequate data on area 
irrigated and crops grown (Wade and Seckler, 1990).

If water users contribute their labour for O&M of irrigation systems, it will reduce the 
financial burden on irrigation agencies and increase water users’ capacity to pay for 
water (Wade and Seckler, 1990).

2 .5  Institu tional Arrangements
In recognising the potential roles of water users’ groups in irrigation 

management, institutional arrangements of those groups become more important. 
Traditional water users’ groups mentioned above might have lost their institutional
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Strength since their roles in irrigation management has diminished after expansion of 
large scale irrigation development by the state. On the other hand, there exist 
relatively new water users’ groups that were formed under state irrigation schemes. 
These groups lack a long history of communal water management and therefore need 
to develop their capacity to take over the responsibility in water management from 
irrigation agencies. Many have discussed types of institutional arrangements that are 
necessary to assure the sustainability of irrigation management. Some important 
components of the institutional arrangements, among others, are summarised below:

1. clear boundaries of the field served by the irrigation system;
2. membership of the water users’ group who receive the benefits of irrigation water 

and bear the costs of irrigation management;
3. secure property rights to use irrigation water;
4. autonomy of the group in managing irrigation to prevent interference by the state;
5. effective monitoring of physical conditions of the irrigation system and group 

members’ water use;
6. appropriate sanctions for the members who violate the rules; and
7. conflict resolution mechanisms to solve disputes among members.

(Asian Productivity Organisation, 1991, Jones, 1995, Ostrom, 1992, Perry, et al. 
1997).

1. Clear boundaries of the field served by the irrigation system

The Northeast Small Scale Irrigation Project (NESSI), for example, divided 
irrigation systems into two boundaries, namely the main system and the on-farm 
system, and the Royal Irrigation Department was assigned O&M responsibility for the 
former, and while water users’ groups were assigned responsibility for the latter. 
Operation criteria were adopted as follows (Team Consulting Engineers, 1989).

Main canal: by RID staff 
rotation within canal
discharge to be adjusted on a monthly basis 
constant flow during each month

Main ditch: by water users 
full supply flow
fixed supply duration, variable supply interval
no rotation within main ditch; all farm ditches receive water from the main 
ditch at the same time

Farm ditch: by water users 
full supply flow 
rotation within farm ditch

O&M responsibilities divided between RID and water users’ groups based on 
two clearly defined boundaries of irrigation systems eased RID’s staff and budget
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shortage and resulted in relatively reliable water supply delivery and equitable water 
allocation (Team Consulting Engineers, 1989).

2. Membership of the water users’ group who receive the benefits of irrigation 
water and bear the costs of irrigation management

Four alternative principles for organising water users into groups are suggested 
as follows.

1. hydrological: field neighbours sharing water from a common facility, such as 
a turnout or watercourse;

2. residential: village neighbours, such as those from a given settlement;
3. social unit: membership in user groups based on primary ties, such as 

kinship;
4. ownership: membership based on joint investment (Cernea and Meinzen- 

Dicks, 1995).

Under the NESSI Project, water users were organised into groups at three 
levels, namely chaek groups, main ditch groups and main canal groups. Chaek 
groups adopted elected leader for each group, who were assigned to develop a water 
delivery plan, schedule for water rotation and a maintenance plan, supervise O&M 
activities on the farm ditch, resolve conflicts over water or refer to them to RID staff, 
oversee the collection of O&M and other fees, and convene group meetings as 
necessary. About six chaek groups on average formed a main ditch group, which 
would meet and discuss labour mobilisation and main ditch maintenance. Main ditch 
groups belonging to the same main canal were then organised under a main canal 
group that takes care of issues of the particular main canal. A study on the NESSI 
Project commented that the management structure including water users’ groups was 
too complex (Johnson, 1989).

3. Secure property rights to use irrigation water

Land tenure and water rights are important factors to encourage farmers to 
invest in management and improvement of irrigation facilities (Wade and Seckler, 1990). 
Water distribution rules also need to clearly define how water is distributed to users; it 
is recommended that the rules contain the following:

• The persons or groups of people to whom water is to be delivered (the user)
• The amount of water to be delivered to each user (water quantity or discharge)
• When water is to be delivered to each user (delivery period)
• The person(s) or group(s) empowered to make decisions about water deliveries

(the system managers) (Brewer, et al. 1997:2).



18

4. Autonomy of the group in managing irrigation to prevent interference by the 
state

The NESSI Project was designed to let water users’ groups make decisions in 
irrigation water management. In practice, however, the function of water users’ 
groups remained to maintain irrigation facilities, except for one main ditch group 
whose leader sometimes had access to the key to open the water gate. Otherwise, 
RID officials controlled water distribution (Johnson, 1989).

5. Effective monitoring of physical conditions of the irrigation system and group 
members’ water use

Farmers active participation in O&M of irrigation systems can be expected 
when other farmers’ contribution is assured (Wade and Seckler, 1990). The Northeast 
Water Management and Systems Improvement Project (NEWMASIP) is an example of 
well functioning water users’ groups that have a better record in preventing overuse by 
head land farmers (Rice, 1997).

6. Appropriate sanctions for the members who violate the rules

If irrigation rules are viewed to be legitimate by water users, there may not be 
many cases of violation, and therefore serious sanctions may not be needed (Ostrom, 
1992). Some even propose that in cases where strong community pressure to pay 
water fees exists among water users, a direct penalty may not be necessary (Wade and 
Seckler, 1990).
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