
Preface 

Any s e l f - r e s p e c t i n g management s p e c i a l i s t w i l l know that my t i t l e 

i s dead at the s t a r t i n g gate. Is i t not by now w e l l known that the 

appropriate form of o r g a n i z a t i o n f o r c a r r y i n g out a s p e c i f i c set of tasks 

depends on the nature of the environment? That is s a i d to be the e s s e n t i a l 

message of 'contingency theory', which is widely proposed as the s i n g l e 

most important advance in o r g a n i z a t i o n a l theory over the past two decades. 

I have been making an excursion through the l i t e r a t u r e on 

o r g a n i z a t i o n a l theory and management science to see what could be brought 

back to use in t h i n k i n g about how to improve the performance of l a r g e 

surface i r r i g a t i o n systems. The economist James B e r l i n e r made a s i m i l a r 

excursion through the d i s c i p l i n e of anthropology some years ago, and came 

back with the message that 'the f e e t of the natives are l a r g e ' (196__). My 

f i n d i n g about the management l i t e r a t u r e i s , I have to say, l e s s 

complimentary. The n a t i v e s of management science and organisational 

theory seem q u i t e capable of s u b s i s t i n g on a d i e t of e i t h e r u n i n t e r p r e t e d 

case studies (of the Harvard Business School type) or abstract 

c a t e g o r i z a t i o n s w i t h l i t t l e e m p i r i c a l s p e c i f i c a t i o n . Take as j u s t one of 

many examples Robert Duncan's d i s c u s s i o n of contingency theory (1982) i n an 

a r t i c l e e n t i t l e d 'What i s the r i g h t form of o r g a n i z a t i o n a l s t r u c t u r e ? ' . 

The World Bank, Room N1045, Washington, D.C.; (202)676-0105/(202)965-1122. 
T h i s is a very p r e l i m i n a r y d r a f t , on which I more than welcome comments. I 
have g r e a t l y b e n e f i t t e d from d i s c u s s i o n s with Harald Frederiksen in 
f ormulating the argument, but it is more than u s u a l l y important to 
d i s s o c i a t e him from the r e s u l t . 
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I f , as he says, the a p p r o p r i a t e form or o r g a n i z a t i o n depends on the 

environment, we must know how to s p e c i f y the environment. The environment 

of an o r g a n i z a t i o n , Duncan t e l l s us, can be broken down along two 

dimensions: simple or complex, and s t a t i c or dynamic. Any p a r t i c u l a r 

environment can t h e r e f o r e be l o c a t e d in a simple 2x2 m a t r i x , as 

s i m p l e - s t a t i c , simple-dynamic, complex-static or complex-dynamic. Each of 

these four types of environment is a s s o c i a t e d w i t h an appropriate form of 

o r g a n i z a t i o n , or at any r a t e w i t h key c o n s t r a i n t s on the appropriate form 

of o r g a n i z a t i o n . The problem is that n e i t h e r Duncan nor others who use 

t h i s framework seem to be much i n t e r e s t e d i n specifying the c r i t e r i a f o r 

e m p i r i c a l l y i d e n t i f y i n g environments in terms of these c a t e g o r i e s . One can 

read many a r t i c l e s on how the environment a f f e c t s the o r g a n i z a t i o n without 

g e t t i n g any idea as to whether the environment of an i r r i g a t i o n 

o r g a n i z a t i o n might be c l a s s e d as simple or complex, as. s t a t i c or dynamic. 

At l e a s t one l e a d i n g p r a c t i t i o n e r of o r g a n i z a t i o n a l design has 

come, l i k e myself, to the co n c l u s i o n that organizaton theory does not have 

much to o f f e r on the question of appropriate design. W i l l i a m Smith, who i n 

1980 wrote a long paper c a l l e d 'The design of o r g a n i z a t i o n s f o r r u r a l 

development—a progress r e p o r t ' , which set out a very a b s t r a c t framework 

f o r that purpose, has i n the In t e r v e n i n g years come to the conclusion that 

no g e n e r a l i z a t i o n s are p o s s i b l e about a p p r o p r i a t e o r g a n i z a t i o n a l 

arrangements. The only p l a u s i b l e g e n e r a l i z a t i o n s are those to do with the 

process by which an appropriate form of o r g a n i z a t i o n may be discovered f o r 

each unique case. But that is to throw the baby out with the bathwater. 

Smith's s u i generis method seems to r u l e out drawing upon g e n e r a l i z a t i o n s 

about experience w i t h d i f f e r e n t forms of o r g a n i z a t i o n elsewhere, as w e l l as 
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(such a s c r d i t , f e r t i l i z e r , a g r i c u l t u r a l e x t e n s i o n ) . Others a t the other 

extreme say that it should be a single-purpose agency, concerned only w i t h 

the supply of water and maintenance of the water supply f a c i l i t i e s . We 

could c a l l these two camps the ' i n t e g r a t i o n i s t s ' on the one hand, and the 

' s p e c i a l i z a t i o n i s t s ' on the other. 

I s h a l l discuss these issues o f h o r i z o n t a l o r g a n i z a t i o n f i r s t , 

and come back l a t e r to the important but l e s s contested questions of 

v e r t i c a l o r g a n i z a t i o n . 

HORIZONTAL ORGANIZATION 

The i n t e g r a t i o n a l i s t case 

The extreme i n t e g r a t i o n a l i s t p o s i t i o n is simply t h a t , s i n c e 

production from an i r r i g a t e d area depends on the use of s e v e r a l i n p u t s in 

a d d i t i o n to water as w e l l as on roads and marketing f a c i l i t i e s , t h e r e f o r e 

the i r r i g a t i o n agency should a l s o i n c l u d e w i t h i n i t s r e s p o n s i b i l i t i e s the 

p r o v i s i o n of these other n e c e s s i t i e s , or at l e a s t as many as can 

conveniently be managed. L i k e the in t e g r a t e d r u r a l development p r o j e c t s of 

the 1970s, the assumption is that the more n e c e s s i t i e s whose supply is 

a d m i n i s t r a t i v e l y c o n t r o l l e d by one hierar c h y the b e t t e r , because the more 

l i k e l y a l l the n e c e s s i t i e s w i l l be sup p l i e d when needed. 

This may sound extreme, but it is in f a c t the underlying 

p r i n c i p l e of the governmental i r r i g a t i o n o r g a n i z a t i o n most commonly used 

i n North and Sub-saharan A f r i c a . The B r i t i s h used i t i n the Gaz i r a scheme 

in the e a r l y twentieth century, the French followed s u i t with the O f f i c e du 
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Niger in 192_, and subseqent developments adopted the same model. In some 

Sub-saharan c o u n t r i e s the s i n g l e o r g a n i z a t i o n which runs the i r r i g a t i o n 

f a c i l i t i e s a l s o provides so many other inputs and marketing s e r v i c e s that 

the farmer i s e s s e n t i a l l y a wage l a b o r e r working under the agency's 

d i r e c t i o n , without the s e c u r i t y of a wage. This i s true of SAED's p r o j e c t s 

in Senegal and the Semry p r o j e c t in the Cameroons, f o r example; a l s o of the 

Mwea pr o j e c t i n Kenya. 

I have not done the h i s t o r i c a l research which would be needed to 

e s t a b l i s h why, in the minds of the o r g a n i z a t i o n a l designers, t h i s form of 

o r g a n i z a t i o n was used. It seems p l a u s i b l e that two reasons were 

uppermost: 

( i ) The c o l o n i a l governments wished to have the schemes pay f o r 

themselves ( i n terms of government expenditure and revenue), and 

therefore required that the farmers not only grew the crops 

s t i p u l a t e d by the government but a l s o that they s o l d them through 

government marketing channels, a l l o w i n g the government to recoup 

costs before passing the r e s i d u a l on to the farmers. 

( i i ) The c o l o n i a l governments saw the farmers as u n f a m i l i a r w i t h 

i r r i g a t i o n and unresponsive to p r i c e i n c e n t i v e s , and t h e r e f o r e in 

need of s t r i c t t u t e l a g e . 

In South and Southeast A s i a , government involvement in i r r i g a t i o n 

has a much longer t r a d i t i o n than i n A f r i c a , and large systems have 

t y p i c a l l y been constructed, operated, and maintained by narrowly-focussed 

I r r i g a t i o n Departments operating w i t h a s t a t e - or province-wide 

j u r i s d i c t i o n . But there are a l s o a number of examples of basin a u t h o r i t i e s 

with a more comprehensive scope, s i m i l a r to those i n A f r i c a . The Muda 
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scheme i n Malaysia i s a case i n p o i n t . For an i r r i g a t e d area of about 

00,000 hectares ( n e t ) , the Muda a u t h o r i t y not only supplies i r r i g a t i o n 

water and maintains the f a c i l i t i e s , but a l s o provides, from i t s own s t a f f , 

a g r i c u l t u r a l e x t e n s i o n , c r e d i t , and marketing. It has a monopoly over the 

supply of a g r i c u l t u r a l extension and c r e d i t but not over marketing. 

(CHECK). I t has been i n e x i s t e n c e since 1 9 . 

The Command Area Development A u t h o r i t i e s i n India are another 

example. They were s t a r t e d as part of the Command Area Development 

Program, i n i t i a t e d from the c e n t r a l government i n the e a r l y 1970s. The 

A u t h o r i t i e s ' scope and r e l a t i o n s h i p to the I r r i g a t i o n Department v a r i e s 

from s t a t e to s t a t e w i t h i n I n d i a . In those states where the idea has been 

taken f u r t h e s t , the A u t h o r i t y at p r o j e c t l e v e l has power f o r running and 

maintaining the i r r i g a t i o n system, not the I r r i g a t i o n Department. Often 

but not always, the head of the Agency has been seconded from the 

I r r i g a t i o n Department; but the same agency has 'wings' to provide f o r other 

complimentary i n p u t s , such as an a g r i c u l t u r a l extension wing and an 

a g r i c u l t u r a l c r e d i t wing, w i t h s t a f f seconded from t h e i r r e s p e c t i v e l i n e 

departments. This too Is an attempt to provide complimentary i n p u t s v i a a 

s i n g l e a d m i n i s t r a t i v e u n i t . 

In the P h i l i p p i n e s the N a t i o n a l I r r i g a t i o n A u t h o r i t y (NIA) over 

the 1970s l i k e w i s e broadened i t s scope. From about 197 NIA began 

employing i t s own 'community o r g a n i z e r s ' , to organize water users' 

a s s o c i a t i o n s f o r s m a l l - s c a l e p r o j e c t s ; and from 197 it began employing i t s 

own a g r i c u l t u r a l extension e x p e r t s , under the name of 'water management 

t e c h n i c i a n s ' . 
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A l l these cases have In common that they attempt to 

a d m i n i s t r a t i v e l y i n t e g r a t e water supply w i t h the supply of (some) 

complimentary i n p u t s . In other words, the attempt is to broaden the scope 

of the water supply o r g a n i z a t i o n so that those who c o n t r o l the water a l s o 

c o n t r o l the compliments to water. This c o n s t i t u t e s an enlargement of the 

' c o n t r o l l e d environment' of the water supply o r g a n i z a t i o n (Smith et a l . 

1980). 

However, attempts have a l s o been made to move i n the same 

d i r e c t i o n but l e s s f a r , by expanding the ' i n f l u e n c e a b l e ' environment of the 

water supply o r g a n i z a t i o n . So in the case of NIA in the P h i l i p p i n e s , at 

the same time as i t was expanding the range of i t s ' c o n t r o l l e d ' environment 

(as described above), it was a l s o p u t t i n g in place a p i l o t monitoring and 

e v a l u a t i o n system on one l a r g e p r o j e c t . The c e n t r a l object of the 

monitoring and e v a l u a t i o n system was to provide a wide range of i n f o r m a t i o n 

about what was happening i n the command area at various places and at 

various times, i n terms of farmers' cropping pa t t e r n s , f e r t i l i z e r use, pest 

at t a c k , y i e l d s , and so on. The i n f o r m a t i o n was to be provided at l e a s t 

three times a season: f i r s t , before the p l a n t i n g , to f i n d out about 

farmers' i n t e n t i o n s and s t a t e of preparedness, second, some weeks a f t e r the 

p l a n t i n g to determine a c t u a l cropping p a t t e r n and input use, and t h i r d , 

a f t e r the harvest, to f i n d out about cropped area, input supply problems, 

marketing problems, e t c . This i n f o r m a t i o n was to go to a c o o r d i n a t i n g 

committee, composed of sen i o r r e p r e s e n t a t i v e s of a l l the l i n e departments 

concerned. 

In the Phitsanuluk p r o j e c t in Thailand ( hectares 

n e t ) , a r e v i s e d v e r s i o n of the NIA monitoring and e v a l u a t i o n i n f o r m a t i o n 
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system has been e s t a b l i s h e d , i n c l u d i n g a c o o r d i n a t i n g committee i n v o l v i n g 

s e v e r a l departments; but no attempt to broaden the scope of the Royal 

I r r i g a t i o n Department i t s e l f (the ' c o n t r o l l e d ' environment) has been made. 

Behind these developments in South and Southeast A s i a is an 

argument which runs as f o l l o w s : I r r i g a t i o n departments in these c o u n t r i e s 

grew out of a p u b l i c works department, not out of an a g r i c u l t u r a l 

department. Their h i s t o r y has been anchored in the c o n s t r u c t i o n of new 

p r o j e c t s , with the operation and maintenance of those projects t r e a t e d as a 

secondary i s s u e . Now f u r t h e r c o n s t r u c t i o n o p p o r t u n i t i e s are running out, 

while the demand f o r food keeps r i s i n g with population and income growth. 

E x i s t i n g i r r i g a t i o n systems are producing f a r l e s s than they were expected 

to or than present experience elsewhere suggests they could. Both because 

of the need to improve e x i s t i n g systems and because c o n s t r u c t i o n 

o p p o r t u n i t i e s are s h r i n k i n g , the I r r i g a t i o n departments of South and 

Southeast A s i a are faced with the need to r e o r i e n t t h e i r mandate away from 

c o n s t r u c t i o n to production as the primary o b j e c t i v e . This means, at the 

minimum, that there must be much stronger c o o r d i n a t i o n arrangements between 

I r r i g a t i o n and complimentary departments—such as l i a i s o n committees; or 

the even stronger c o n t r o l arrangements made possible by merging 

complimentary f u n c t i o n s i n the same o r g a n i z a t i o n . A v a r i e t y of ways might 

be used to e f f e c t such an o r g a n i z a t i o n a l merging: by b r i n g i n g together 

s p e c i a l i s t s from d i f f e r e n t d i s c i p l i n e s , i n separate h i e r a r c h i e s w i t h i n the 

same o r g a n i z a t i o n ; or by t r a i n i n g engineers i n complimentary d i s c i p l i n e s , 

notably agronomy; or by c r e a t i n g a whole new cadre s p e c i a l i z e d in water 

supply and i r r i g a t e d crop production. 
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One big advantage of a strong c o n t r o l arrangement (so it is 

argued) i s a c c o u n t a b i l i t y . There i s a c l e a r locus o f r e s p o n s i b i l i t y f o r 

crop production from i r r i g a t e d areas. 

Whether there are c o o r d i n a t i o n arrangements or c o n t r o l 

arrangements, an i n f o r m a t i o n system must be put In place with a scope as 

wide as that attempted in the P h i l i p p i n e s and Thai p r o j e c t s d e s c r i b e d 

e a r l i e r . To see why t h i s i s so, consider the case where stronger 

c o o r d i n a t i o n arrangements are i n t r o d u c e d , such as a l i a i s o n committee. 

With a l l departments taking increased production from a given i r r i g a t i o n 

system as a common g o a l , i t i s p o s s i b l e to decompose a range of p o s s i b l e 

production t a r g e t s i n t o the a c t i o n s that they imply f o r each department, 

and f o r n e g o t i a t i o n about the target to be conducted on the basis of what 

each department t h i n k s it is able to do. Once a target increase in 

production and i t s associated departmental requirements is agreed upon, the 

coordinating body then r e q u i r e s i n f o r m a t i o n about what is happening w i t h 

respect to those areas of concern in the command area. If one department 

i s seen to be f a l l i n g behind, the others can bring pressure to bear upon i t 

to perform, in the i n t e r e s t s of a c h i e v i n g the o v e r a l l agreed-upon t a r g e t . 

In other words, the e s s e n t i a l r a t i o n a l e f o r c o l l e c t i n g the wide range of 

i nformation about the whole range of a g r i c u l t u r a l operations, as in the 

P h i l i p p i n e and the Thai p r o j e c t s , i s that without i t there i s n o c o n t i n u i n g 

basis f o r c o o r d i n a t i o n between separate l i n e departments o r , in the case of 

an i n t e g r a t e d a u t h o r i t y , between parts of the same o r g a n i z a t i o n . 

Notice that of the Asian cases mentioned above, a l l of them have 

had the strong backing of the World Bank. That i s , the Bank has been a 

leading source of i n f l u e n c e to broaden the mandate of the water supply 
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o r g a n i z a t i o n . (CHECK MUDA) India's Command Area Development Programme was 

indeed conceived in the Bank and promoted against the r e s i s t a n c e of parts 

of the Indian government. The person i n s i d e the Bank who d i d most to 

encourage the P h i l i p p i n e s ' NIA to r e d e f i n e i t s r o l e in terms of production 

had e a r l i e r been the o r g a n i z a t i o n a l designer and then manager of Kenya's 

National I r r i g a t i o n Board (whose r e s p o n s i b i l i t i e s , despite the t i t l e , were 

i n p r a c t i c e l i m i t e d to the Mwea p r o j e c t , the only s i z a b l e scheme i n the 

country). The monitoring and e v a l u a t i o n system drawn up f o r the NIA p i l o t 

scheme was the work of World Bank s t a f f members. The Phitsanuluk p r o j e c t ' s 

monitoring and e v a l u a t i o n system, in Thailand, was stimulated and 

o p e r a t i o n a l l y guided by one of the Bank s t a f f members who had e a r l i e r 

worked with the NIA p i l o t scheme i n the P h i l i p p i n e s . 

Weaknesses in the i n t e g r a t i o n i s t case 

The case f o r a more f u n c t i o n a l l y - s p e c i f i c form of o r g a n i z a t i o n 

f o l l o w s from s e v e r a l weaknesses in the i n t e g r a t i o n i s t case. 

( i ) It is too easy to diagnose 'poor c o o r d i n a t i o n ' as the source of 

d i f f i c u l t i e s i n any bureaucratic o r g a n i z a t i o n . Since what 

c o n s t i t u t e s 'good' or 'adequate' c o o r d i n a t i o n is never d e f i n e d , 

almost any bureaucratic s i t u a t i o n can be s a i d to need more 

c o o r d i n a t i o n . The number of times 'poor c o o r d i n a t i o n ' or 'need 

f o r c o o r d i n a t i o n ' is mentioned in a program f o r b u r e a u c r a t i c 

reform is an i n v e r s e i n d i c a t o r of the amount of thought that has 

gone i n t o the program. 
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( i i ) More c o o r d i n a t i o n not only brings b e n e f i t s , but a l s o brings more 

c o s t s , and the costs are g e n e r a l l y not considered. J u s t why the 

stronger forms of c o o r d i n a t i o n between l i n e departments are so 

expensive is not c l e a r (we could l a b e l our ignorance 

' t r a n s a c t i o n s c o s t s ' ) . R i v a l r i e s between d i f f e r e n t p r o f e s s i o n a l 

groups (engineers and agronomists, for example) are part of the 

problem. NIA in the P h i l i p p i n e s only accepted the 'community 

o r g a n i z e r s ' program' a f t e r heated i n t e r n a l c o n f l i c t , i n which 

many engineers s a i d that NIA, as an engineering agency, should 

have nothing t o d o with i t . 

( i i i ) Whether f o r these or other reasons, the a c t u a l r e c o r d of success 

of the 'Integrated Rural Development p r o j e c t s ' which the World 

Bank h e a v i l y promoted during the 1970s has been poor on the whole 

(SOURCE AND EVIDENCE) 

( i v ) When strong c o o r d i n a t i o n i s required between departments of very 

d i f f e r e n t management c a p a b i l i t y , the coordination arrangement can 

impair or paralyze both, l e a d i n g to l e s s o v e r a l l a c t i o n than 

would be l i k e l y with l e s s c o o r d i n a t i o n . Commonly, the 

A g r i c u l t u r a l Extension departments are poorly managed and the 

I r r i g a t i o n Departments w e l l managed (even i f w e l l managed f o r 

design and c o n s t r u c t i o n rather then water supply t a s k s ) . A 

requirement of strong c o o r d i n a t i o n may simply cause the 

I r r i g a t i o n Department to slow down with no e f f e c t on the 

performance of the A g r i c u l t u r e Department. 

(v) The i n t e g r a t i o n i s t argument that weaknesses in the e x i s t i n g 

A g r i c u l t u r e departments r e q u i r e the water supply agency to b u i l d 
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up i t s own a g r i c u l t u r a l extension e x p e r t i s e can be challenged by 

the argument that those weaknesses should be t a c k l e d on t h e i r own 

ground. If the i n t e g r a t i o n i s t argument were accepted f o r water 

and e x t e n s i o n , one would have no grounds f o r r e j e c t i n g the 

understandable wish of an A g r i c u l t u r a l C r e d i t Department to have 

i t s own extension s e r v i c e i n order to make sure that farmers use 

the c r e d i t e f f e c t i v e l y . 

( v i ) I f a g r i c u l t u r a l extension i s merged o r g a n i z a t i o n a l l y w i t h 

I r r i g a t i o n , t h i s d i s t o r t s p r i o r i t i e s f o r a g r i c u l t u r a l e x t e n s i o n . 

What tends to happen i s t h a t , i n the name of avoiding overlap and 

d u p l i c a t i o n , the l i n e d e p a r t m e n t o f A g r i c u l t u r a l Extension gets 

l e f t with the r u m p — r a i n f e d a g r i c u l t u r e . Since the i r r i g a t e d 

areas are normally more prosperous than the r a i n f e d areas, s t a f f 

and budget money tend to move from the r a i n f e d areas i n t o the 

i r r i g a t e d areas, and the i r r i g a t e d areas tend f o r t h i s reason to 

end up w i t h the bulk of the resources f o r a g r i c u l t u r a l 

extension. This is no way to set the p r i o r i t i e s f o r a g r i c u l t u r a l 

e xtension. 

( v i i ) Commonly the i n t e g r a t i o n i s t approach c a l l s f o r the O&M 

o r g a n i z a t i o n to enforce cropping patterns and/or to promote 

a g r i c u l t u r a l advice which the farmers may not l i k e . This runs 

against the p r i n c i p l e that those who are in a s e r v i c e r o l e — i n 

t h i s case, p r o v i d i n g w a t e r — s h o u l d not a l s o have a p o l i c i n g or 

c o e r c i v e r o l e , f o r the l a t t e r prompts evasive r e a c t i o n s on the 

part of the c l i e n t s which i n t e r f e r e with the maintenance of 

confidence on the part of the farmers in the s e r v i c e c a p a b i l i t i e s 
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o f the s t a f f ; s p e c i f i c a l l y they l o s e confidence that i f they d o 

not tamper with the p h y s i c a l s t r u c t u r e s the water w i l l come when 

and i n the q u a n t i t i e s i t i s meant to come. 

( v i i i ) The more c o o r d i n a t i o n attempted, the l e s s accountable i s any one 

o r g a n i z a t i o n f o r o v e r a l l performance. This seems p a r a d o x i c a l i n 

r e l a t i o n to the e a r l i e r i n t e g r a t i o n i s t argument that strong 

c o o r d i n a t i o n allows the c o o r d i n a t i n g agency to be held 

r e s p o n s i b l e f o r c l e a r l y defined production t a r g e t s . The catch i s 

that when, to take an extreme case, I r r i g a t i o n and A g r i c u l t u r e 

are put under one management ( f o r each s p e c i f i c p r o j e c t or at 

s t a t e - l e v e l ) , then each tends to blame the other f o r poor 

performance. I r r i g a t i o n avoids a c c o u n t a b i l i t y f o r water s e r v i c e 

by c l a i m i n g that f a i l u r e to meet production targets i s due to 

poor performance of the A g r i c u l t u r e p e o p l e — o r to acts of 

G o d — r a t h e r than to poor water s e r v i c e . And v i c e versa. 

( i x ) The i n t e g r a t i o n a l i s t view on the r i g h t form of i r r i g a t i o n 

o r g a n i z a t i o n stems from a f a i l u r e to see the d i f f e r e n c e between 

the r i g h t form of design o r g a n i z a t i o n and the r i g h t form of O&M 

o r g a n i z a t i o n . The o r g a n i z a t i o n that designs i r r i g a t i o n systems 

has to have w i t h i n i t s e l f (or be able to draw r e l i a b l e from other 

o r g a n i z a t i o n s ) a l a r g e amount of knowledge about agronomy, 

weather, farmers' cropping p r a c t i c e s , economics, and so on. The 

problem i s that those who recommend on the r i g h t form of 

o r g a n i z a t i o n f o r O&M tend themselves to be p r o f e s s i o n a l l y 

concerned with the design of the systems; and they tend to 

e x t r a p o l a t e from the r i g h t form of o r g a n i z a t i o n f o r design to the 
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r i g h t form f o r O&M. That i s , it is assumed that O&M should be 

organized much as the planning and design was organized, by the 

same kind of m u l t i - f a c e t e d o r g a n i z a t i o n . 

The s p e c i a l i z a t i o n i s t case 

The s p e c i a l i z a t i o n i s t argument i s that the i r r i g a t i o n agency should 

concentrate on water supply only: on supplying an agreed upon water 

s e r v i c e and maintaining the f a c i l i t i e s . (What l i n k s i t should have w i t h 

the c o n s t r u c t i o n f u n c t i o n we come to s h o r t l y . ) The single-purpose e n t i t y 

is e a s i e r to create because the f u n c t i o n of supplying and removing water, 

and maintaining the f a c i l i t i e s , i s c a r r i e d out i n p h y s i c a l s e p a r a t i o n from 

a l l the other farmer support a c t i v i t i e s . O&M, in other words, can be 

treated as a separate p h y s i c a l system, with a c l e a r and s p e c i f i c output or 

s e r v i c e , which g r e a t l y f a c i l i t a t e s a single-purpose o r g a n i z a t i o n . The 

outstanding advantages of the single-purpose form are (a) s p e c i a l i z a t i o n , 

and (b) a c o u n t a b i l i t y . A secondary advantage is (c) e a s i e r cost recovery. 

T y p i c a l l y where m u l t i - f a c e t e d o r g a n i z a t i o n s run canal systems, there 

i s l i t t l e s p e c i a l i z a t i o n on canal O&M. In the Indian case, f o r example, an 

engineer in charge of a D i v i s i o n or S u b - d i v i s i o n ( t y p i c a l l y of the order of 

300,000 acres and 80,000 acres of gross i r r i g a t e d area, r e s p e c t i v e l y ) may 

have almost no previous O&M experience before being assigned to h i s c u r r e n t 

job. The bulk of h i s previous career w i l l have been s p e n t on the other 

tasks that the I r r i g a t i o n Department c a r r i e s o u t — n o t a b l y , design and 

c o n s t r u c t i o n . Yet canal O&M is a matter where experience more than theory 

i s very important, and f o r which the normal q u a l i f i c a t i o n s i n c i v i l 

engineering are of no help. 
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A c c o u n t a b i l i t y is an even more important advantage. The essence of 

a c c o u n t a b i l i t y is that there should be a c l e a r and s p e c i f i c d e f i n i t i o n of 

what s e r v i c e the o r g a n i z a t i o n i s meant to provide. This becomes d i f f i c u l t 

where the o r g a n i z a t i o n is meant to provide a wider rather than narrower 

range of s e r v i c e s . With a narrower range, escape by blaming poor s e r v i c e 

of one kind onto poor s e r v i c e of another kind i s more d i f f i c u l t . So i f the 

i r r i g a t i o n agency's performance is to be monitored p r i m a r i l y by y i e l d s , or 

aggregate production, i t s water supply a c t i v i t i e s w i l l remain 

unaccountable. So many other f a c t o r s determine y i e l d s and production that 

one or more of them can always be blamed f o r f a u l t s which are i n r e a l i t y 

the r e s u l t of poor water supply. 

Cost recovery is a l s o eased by a narrow d e f i n i t i o n of 

r e s p o n s i b i l i t y . The farmers must understand what they are paying f o r . 

They are more l i k e l y to pay f o r i t i f they are unambiguously sure they want 

i t . They may w e l l not be sure they want the a g r i c u l t u r a l extension 

a c t i v i t i e s which the m u l t i - s e r v i c e agency t r i e s to provide, or the 

p r o h i b i t i o n s on cropping patterns it may be required to enforce. 

Unwillingness to pay f o r these parts can r e a d i l y be t r a n s l a t e d i n t o 

u nwillingness to pay any water r a t e . 

One would have a water d e l i v e r y s e r v i c e s p e c i f i e d in terms of how 

much water, at what discharge, i s to be provided i n a given p e r i o d ; d u ring 

the r a i n y season, t h i s may be f u r t h e r s p e c i f i e d i n terms of how many days 

a f t e r the l a s t r a i n s the given s e r v i c e w i l l be resumed. Just how, 

o r g a n i z a t i o n a l l y , the s e r v i c e should be defined is a separate question 

which we come back to; here the point Is simply that a s e r v i c e does have to 

be c l e a r l y s p e c i f i e d . The operating plan should s p e c i f y the d e t a i l s f o r 
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each o u t l e t from the c a n a l , or at l e a s t f o r each t e r t i a r y o f f t a k e . The 

e s s e n t i a l next step is that the agency must p u b l i s h the measurements of the 

water a c t u a l l y d e l i v e r e d , so that not only the r e c i p i e n t s but others as 

w e l l can know what has happened. This should be done weekly or 

f o r t n i g h t l y . There has a l s o to be some a u d i t i n g process by which the 

accuracy of the agency's measurements can be checked, and some mechanism of 

appeal when farmers b e l i e v e the measurements are i n a c c u r a t e . 

One has to remember that water has the unusual property of being 

not only v i t a l i n a r i d lands but a l s o manipulable by human agents i n a way 

that other n a t u r a l resources are not. The people who c o n t r o l the water can 

use t h e i r power to r a i s e l a r g e amounts of money f o r themselves, sometimes 

by i n c r e a s i n g farmers' u n c e r t a i n t y about water supply so that farmers w i l l 

o f f e r them more money to s h i f t the u n c e r t a i n t y onto somewhere e l s e . I f , 

however, the above a c c o u n t a b i l i t y mechanism i s i n p l a c e , i t becomes much 

more d i f f i c u l t f o r the water supply to be manipulated f o r p a r t i c u l a r i s t i c 

ends. In the Indian context (outside the Northwest) the s i n g l e step of 

p u b l i s h i n g the a c t u a l supply to each o u t l e t (or d i s t r i b u t o r y 

o f f t a k e ) weekly or f o r t n i g h t l y , in such a way that the r e s u l t s can be 

e a s i l y and widely known, would make very much more d i f f i c u l t the o p e r a t i o n 

of the 'corruption system' I have described in another paper (Wade 1982). 

O&M and c o n s t r u c t i o n 

The other issue of h o r i z o n t a l scope concerns the r e l a t i o n s h i p 

between the o r g a n i z a t i o n of O&M and that f o r c o n s t r u c t i o n . What degree of 

o r g a n i z a t i o n a l s e p a r a t i o n should be aimed at? The disadvantage of having 
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both sets of f u n c t i o n s c a r r i e d out in a s i n g l e o r g a n i z a t i o n is that 

c o n s t r u c t i o n tends to backwash O&M. The O&M budget normally being a small 

f r a c t i o n of the c o n s t r u c t i o n budget, and the O&M posts normally being a 

small f r a c t i o n of the number of c o n s t r u c t i o n posts, the department's 

a t t e n t i o n tends to be on c o n s t r u c t i o n to the o c c l u s i o n of O&M. But the 

standard operating procedures of a c o n s t r u c t i o n - o r i e n t e d agency tend to be 

much more geared to e x e r c i s e top-down c o n t r o l than is needed i n an O&M 

agency. So the O&M part of the work tends to be marginalized in terms of 

prestige and p r o f e s s i o n a l s k i l l s . 

This argues f o r some degree of o r g a n i z a t i o n a l s e p a r a t i o n . The 

more s e p a r a t i o n , however, the greater the danger that those who design and 

construct w i l l not take r e s p o n s i b i l i t y f o r the performance of the system, 

and w i l l not l e a r n from a c t u a l o p e r a t i o n a l experience; feedback i s 

blocked. There is a way around t h i s problem, which I describe l a t e r . Here 

the conclusion is that whatever the o r g a n i z a t i o n a l form, the O&M and 

c o n s t r u c t i o n s t a f f should be separate enough so that there is not frequent 

r o t a t i o n of i n d i v i d u a l s from one side to the other. Only in t h i s way can 

O&M s p e c i a l i z a t i o n develop. 

VERTICAL ORGANIZATION 

The main design i s s u e of v e r t i c a l o r g a n i z a t i o n is the degree of 

d e c e n t r a l i z a t i o n o f a u t h o r i t y . 

There are two broad o p t i o n s . One can e i t h e r have a s i n g l e 

o r g a n i z a t i o n f o r operating and maintaining a l l canal systems (above a 

c e r t a i n s i z e ) w i t h i n a major p o l i t i c a l u n i t , such as a n a t i o n - s t a t e or a 
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s t a t e in a f e d e r a l system. Or one can have d i s t i n c t o r g a n i z a t i o n s based on 

catchments or on sub-state a d m i n i s t r a t i v e u n i t s ( p r o v i n c e s , c o u n t i e s ) , w i t h 

some kind of n a t i o n a l apex o r g a n i z a t i o n . Within the f i r s t o p t i o n , there i s 

a f u r t h e r o p t i o n of a conventional main-line government department (as in 

I n d i a , or T h a i l a n d ) , or a n a t i o n a l p a r a s t a t a l agency responsible t o , say, 

the M i n i s t r y of A g r i c u l t u r e (as i n P h i l i p p i n e s and many Sub-saharan 

c o u n t r i e s ) . 

The advantage of a p a r a s t a t a l is s p e c i a l l y in f i n a n c i n g . The 

budget of the p a r a s t a t a l can be kept d i s t i n c t from ordinary government 

revenue and expenditure. This not only allows a c l e a r e r f i n a n c i a l 

a c c o u n t a b i l i t y , but more important f a c i l i t a t e s e f f o r t s to b r i n g water 

charges i n t o l i n e w i t h the costs of p r o v i d i n g the water s e r v i c e . This is 

because i t i s much e a s i e r f o r water charges to go d i r e c t l y to the 

p a r a s t a t a l rather than i n t o general government revenue and there f o r e much 

eas i e r to i d e n t i f y how much of expenditure i s being covered by user 

charges. On the other hand, i t may w e l l be d i f f i c u l t p o l i t i c a l l y to 

transform a main-line departmental s t r u c t u r e i n t o a p a r a s t a t a l s t r u c t u r e 

where i r r i g a t i o n accounts f o r a l a r g e part of p u b l i c spending; c u t t i n g 

loose so much funding from clo s e government s c r u t i n y may be seen as too 

dangerous. Such a change may be more f e a s i b l e i n a r e l a t i v e l y small 

country w i t h r e l a t i v e l y l i t t l e i r r i g a t i o n . 

A p a r a s t a t a l may have a n a t i o n a l or state-wide j u r i s d i c t i o n ; or a 

basin or catchment-wide j u r i s d i c t i o n . The advantage of the l a t t e r is that 

i t f a c i l i t a t e s the build-up o f l o c a l experience, and experience o f l o c a l 

c o n d i t i o n s — o f c l i m a t e , of hydrology, of farming p r a c t i c e s , and so o n — i s 

( I hypothesize) a major f a c t o r i n e f f e c t i v e canal management. Each 
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p a r a s t a t a l h i r e s i t s own s t a f f , and i t s s t a f f expect to spend most of t h e i r 

working l i v e s in that one agency. The i d e n t i f i c a t i o n between s t a f f and area 

is enhanced. The disadvantage of the l o c a l l y - c i r c u m s c r i b e d r a t h e r than 

n a t i o n a l p a r a s t a t a l i s that i t may f i n d i t d i f f i c u l t t o obtain t e c h n i c a l 

support and advice. A l s o , without any p r o v i s i o n f o r a d d i t i o n s to the 

budget independently of water charges, there may be an i n t e r - r e g i o n a l 

equity problem, such that farmers in poor r e g i o n s , where a g r i c u l t u r a l 

p r o f i t s are low, have to pay the same f o r water as farmers i n r i c h r e g i o 

ns, depending on the o v e r a l l costs of each p a r a s t a t a l . 

This d i s c u s s i o n of the v e r t i c a l dimension of o r g a n i z a t i o n s l a y s 

out the main o p t i o n s . Now l e t us bring together the d i s c u s s i o n of the 

h o r i z o n t a l and v e r t i c a l dimensions to define the r i g h t s t r u c t u r e f o r 

i r r i g a t i o n o r g a n i z a t i o n . 

THE RIGHT STRUCTURE 

The f i r s t and most important p r i n c i p l e i s to separate out the 

or g a n i z a t i o n f o r water supply and system maintenance from the o r g a n i z a t i o n 

f o r the supply of other complimentary i n p u t s . 

This has an important i m p l i c a t i o n f o r the design of management 

information systems. The managers i n an i r r i g a t i o n o r g a n i z a t i o n s t r u c t u r e d 

by t h i s p r i n c i p l e do not need to have i n f o r m a t i o n about y i e l d s , cropping 

p r a c t i c e s , f e r t i l i z e r use, c r e d i t needs of farmers, and so on. This 

information should be c o l l e c t e d by the a g r i c u l t u r a l s t a t i s t i c s agency. 

I t i s indeed v i t a l at the stage of d e f i n i n g what water s e r v i c e 

the i r r i g a t i o n agency should supply. At that stage there must be c l o s e 
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p a r a s t a t a l h i r e s i t s own s t a f f , and i t s s t a f f expect to spend most of t h e i r 

working l i v e s in that one agency. The i d e n t i f i c a t i o n between staff and area 

is enhanced. The disadvantage of the l o c a l l y - c i r c u m s c r i b e d r a t h e r than 

n a t i o n a l p a r a s t a t a l i s that i t may f i n d i t d i f f i c u l t t o obtain t e c h n i c a l 

support and advice. A l s o , without any p r o v i s i o n f o r a d d i t i o n s to the 

budget independently of water charges, there may be an i n t e r - r e g i o n a l 

equity problem, such that farmers in poor r e g i o n s , where a g r i c u l t u r a l 

p r o f i t s are low, have to pay the same f o r water as farmers i n r i c h r e g i o 

ns, depending on the o v e r a l l costs of each p a r a s t a t a l . 

This d i s c u s s i o n of the v e r t i c a l dimension of o r g a n i z a t i o n s l a y s 

out the main o p t i o n s . Now l e t us bring together the d i s c u s s i o n of the 

h o r i z o n t a l and v e r t i c a l dimensions to define the r i g h t s t r u c t u r e f o r 

i r r i g a t i o n o r g a n i z a t i o n . 

THE RIGHT STRUCTURE 

The f i r s t and most important p r i n c i p l e i s to separate out the 

org a n i z a t i o n f o r water supply and system maintenance from the o r g a n i z a t i o n 

f o r the supply of other complimentary i n p u t s . 

This has an important i m p l i c a t i o n f o r the design of management 

information systems. The managers i n an i r r i g a t i o n o r g a n i z a t i o n s t r u c t u r e d 

by t h i s p r i n c i p l e do not need to have information about y i e l d s , cropping 

p r a c t i c e s , f e r t i l i z e r use, c r e d i t needs of farmers, and so on. This 

information should be c o l l e c t e d by the a g r i c u l t u r a l s t a t i s t i c s agency. 

I t i s indeed v i t a l at the stage of d e f i n i n g what water s e r v i c e 

the i r r i g a t i o n agency should supply. At that stage there must be c l o s e 
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i 

c o o r d i n a t i o n between those r e s p o n s i b l e f o r i r r i g a t i o n design and those 

responsible f o r complimentary i n p u t s . Once the s e r v i c e is d e f i n e d , however, 

the managers of the O&M p a r a s t a t a l s do not need to know t h i s a g r i c u l t u r a l 

i n f o r m a t i o n , and so they do not need to ensure i t s c o l l e c t i o n through t h e i r 

own i n f o r m a t i o n system. What they do need information about is (a) cropped 

area, and (b) how much water i s being discharged from each o u t l e t ; as w e l l 

as (c) the s t a t e of r e p a i r of the p h y s i c a l f a c i l i t i e s . 

The second p r i n c i p l e is that planning, design and c o n s t r u c t i o n 

should be undertaken by an o r g a n i z a t i o n separate from the O&M o r g a n i z a t i o n ; 

or if not, then there should be two d i s t i n c t h i e r a r c h i e s w i t h i n a u n i f i e d 

I r r i g a t i o n Department such that r o t a t i o n between h i e r a r c h i e s is not 

common. T h i r d , I r r i g a t i o n systems should be operated and maintained by 

p a r a s t a t a l bodies based on catchments (or if not, f a i r l y small 

a d m i n i s t r a t i v e u n i t s ) . There should be two kinds of o r g a n i z a t i o n s at the 

n a t i o n a l or s t a t e l e v e l complimenting the l o c a l p a r a s t a t a l s . One of 

t h e m — t h i s i s the f o u r t h p r i n c i p l e — s h o u l d s p e c i a l i z e i n planning, desig n , 

and c o n s t r u c t i o n f o r the whole n a t i o n or s t a t e . I d e a l l y , t h i s same 

or g a n i z a t i o n would cover a l l water use, i n c l u d i n g municipal water supply, 

f l o o d c o n t r o l , and so on; but t h i s requires a very s o p h i s t i c a t e d 

a d m i n i s t r a t i v e c a p a c i t y , and in p r a c t i c e an o r g a n i z a t i o n l i m i t e d to 

i r r i g a t i o n and drainage would s u f f i c e . The same o r g a n i z a t i o n would provide 

t r a i n i n g courses f o r the s t a f f of the p a r a s t a t a l s . The other n a t i o n a l 

o r g a n i z a t i o n should be responsible f o r — t h e f i f t h p r i n c i p l e — l a y i n g down 

the general framework of r e g u l a t i o n in which the p a r a s t a t a l s are to 

operate, and monitoring t h e i r performance. It would p u l l together data on 

y i e l d s and production f o r each i r r i g a t i o n system and r a i s e questions w i t h 
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the management when the trends were unfavorable; it would set g u i d e l i n e s 

f o r the maximum pro p o r t i o n of t o t a l expenditures to be spent on 

a d m i n i s t r a t i o n , or the minimum to be spent on maintenance; and would c a r r y 

out p e r i o d i c a u d i t s of the accounts. It would be a channel of redress of 

grievances i n cases where farmers f e l t that the measurements of water 

supplied to them were not accurate. 

If the o r g a n i z a t i o n which designs and constructs canal systems is 

separate from the o r g a n i z a t i o n ( s ) which runs them there is a danger that 

feedback from o p e r a t i o n a l experience to the designers w i l l be blocked. 

This danger can be reduced b y — t h e s i x t h p r i n c i p l e — h a v i n g the c o n s t r u c t i o n 

o r g a n i z a t i o n i t s e l f operate and maintain the system f o r the f i r s t two or 

three years, during which a l o c a l s t a f f is g r a d u a l l y b u i l t up and t r a i n e d 

by the c o n s t r u c t i o n o r g a n i z a t i o n . At the end of the period the system is 

handed over to the newly c o n s t i t u t e d p a r a s t a t a l , in good running order and 

with a s t a f f which already has experience of i t . 

Suppose, however, it is not p o s s i b l e to have a b i f u r c a t e d 

s t r u c t u r e o f l o c a l o p e r a t i o n a l p a r a s t a t a l s plus n a t i o n a l planning, 

c o n s t r u c t i o n and monitoring o r g a n i z a t i o n s . Suppose, that i s , one is stuck 

with an e x i s t i n g s i n g l e organization, such as the I r r i g a t i o n Departments of 

Indian s t a t e s or the Royal I r r i g a t i o n Department of Thailand. In t h i s 

context, one should aim a t — t h e seventh p r i n c i p l e — a personnel t r a n s f e r 

system which allows a s t a b l e set of s t a f f to remain on any given system f o r 

several years at a time (as w e l l as put O&M in a separate h i e r a r c h y from 

the other a c t i v i t i e s of the department). 

My question now to those who know about e i t h e r i r r i g a t i o n O&M or 

management scien c e : what i s wrong with t h i s p r e s c r i p t i o n ? 


