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The Management of Irrigation Systems in Sri Lanks: 
A Study in Practical Sociology* 

The purpose of thi.s paper is to demonstrate that a relatively simple 
and jar yon-free sociological analysis can provide some explanation of the 
workin~s  of one branch of the public service and indicate possible solu- 
tions to prob!eans of poor periormance. The branch of the public service 
studied deals with the construction and management of large- scale canal 
irrigation scllemes. For ease of reference the persons involved will be 
clescribed as the 'irrigation bus~aucrac~' .  The focus is on officials working 
directly on irrigation schemcs ra'her than on administlation, The discus- 
sion relates rna'n1.y to the more senior cadres. The cadres with whom we are 
conc,erncd perform a wide range of tasks. These tasks fall into two dis- 
tinct categories : investj.garion, desigri and construction (henceforth 'design 
and conjtruction') 03 the one hand, and operation (i. e. water manage- 
ment) and rn.~intenance on the other. The analysis sets out mainly to  
~xplain why leve!s of perf ornaance in operations and inanagement appear so 
much lower than in design and construction. In order to  render the 
a.rgurnents inte!l!gible to non specialists it  is necessary to  provide a con- 
siderable amount of background information on the operation of canal 
syseelns and on  the structure of the irrigaton buresucracy. This informa- 
tion is intended only to orient tihe present analysis, which dials with only 
one aspect of waJ:er management. The fact that othet aspects of the ~ubject 
are no:. disc.uvs.,ed does not mean that they are not  of equal importance. 

The importance of improved water management does not require 
much emphasis. The economic prospects of Sri tanka depend, to  a large 
extent: on the exploitation of th.e agricultural potential of the Dry Zone. 

* The author is deeply indebted,ro: a) a very !arge number of people in Sri Lsnka 
who provided infortnation; b) his colleagve, Robert Wade, whose research, as yet 
mostly unpublished, on the management of canal systems in India provided an 
invaluable st~mulus and introduction t o  the problem; and c) t o  Robert Chambers, 
Ron Dore, Marcus Karunanayake, Michael Lipton, John Sender and Robert Wzde 
for very helpful comments on an earlier draft of this paper. 
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And this in turn depends largely on the successful management of existing 
and planned large-scale irrigation schemes, Sri Lanka is not alone in 
finding that the performance of existing schemes is well below expectations 
and physical potential.' Although no strict performance comparisons have 
been made, informal estimates suggest that the level of management in 
Sri Lanka is among the worst in the world. This is in marked contrast to  
the excellent reputations of Sri Lankan civil engineers for design and con- 
struction of all kinds of schemes, including irrigation schemes. 

The factors leading to  poor management of irrigation schemes may 
be deeply rooted. Equally, and this can scarcely be stressed enough, the 
potential econon~ic and social bcnefits of improved performance are very 
large.2 7 hey have considerably increased as a result of the decision to  
accelerate the construction of the Mahaweli project, since there is concern 
about the adequacy of supplies of water t o  irrigate planned acreages. 
Supplies will be adequate only if rates of water use per acre can be reduced 
well below those current on other large schemes. 

One kind of reaction to poor water management has been e- seek 
ways of by-passing the problem. For example, in other parts of South 
Asia there has been a shift of private and public investment to  the exploit- 
ation of groundwater by the use of tubewells. This obviates the manage- 
ment problem of large canal organisations and gives the owners a direct 
incentive to  use water efficiently, since the use of water costs inoney. 
This is at best a very limited option for Sri Lanka since it  does nothing to  
generate a better return on enormous existing investment in canal systems. 
Further, in most areas of Sri Lanka's Dry Zone groundwater supplies are 
meagre, and they are often protected by layers of crystalline rock? 
Tubewells are not feasible. 

1. P. R. Crosson (1975) "Institutional Obstacles t o  Expansion of World Food Produc- 
tion", Science, 188, p. 5 2 2 ,  remarks that many Third World countries have been 

, 
disappointed with the results of large investments in  big canal irrigation schemes 
and that " . . . . irrigation building institutions have performed better than irrigation 
management institutions". 

2. R. Chambers, 1975 "Water Management and Pad;ly Production i n  the Dry Zone of 
Sri Lanka", Occusional Publication Series No .  8 ,  Agrarian Research and Training 
Institute, Co!ornbo, p. 64. 

3. The extent of usable groul~dwater supplies is controversial. C. M. Madduma Bandara 
("The Prospects of Recycling Subsurface Water for Supplen~entary Irrigation in the 
1 'ry Zone" in  S. W .  R. dc A. Samarasirigha (ed.) Agriculture in the Peasant Sector of 
Sri Lanka, Ceylon Studies Seminar, Peradeniya, 1977.) argues that the potential has 
been underestimated. However, the fact that  he uses the term "supplementary" 
iltdicates the limited extent of the potential. 
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Another suggestion is water charges t o  force farmers t o  economise 
on water use.4 This poses major technical and management problems. 
It would require very high levels of supervision, policing, maintenance of 
structures, observation and measurement of watet use, and water control. 
It will only become a policy option after the bureaucracy is in a position to  
control and measure the flow of water. At present they can do little of 
either. 

A third view is that one should concentrate on bringing the supposed 
beneficiaries of the system, the cultivators, into the management. It is 
commonly argued that, if made responsible for management, farmers would 
run the system effectively because they, unlike irrigation staff, have a 
direct material interest in doing so. There is a certain potential here. 
In several parts of South Asia it is being recognised that there are 
advantages in turning over local responsibilities t o  farmer organisations. 
These may be collectively responsible at the local level for the clearance 
and maintenance of channels and for water distribution among farmers.5 
In effect this amounts to a system of informal contracts between farmers' 
groups and the canal management: the latter contracts to supply water if 
the former maintain their part of the physical infrastructure and distribute 
water. Sri Lanka has moved a little in this direction with the recent 
decision t o  appoint 'Representative Farmers' to  oversee maintenance and , 

water distribution at the level of the individual field channel. The elerl~cnt 
of collective and contractual responsibility is however low. 

More could be done in Sri Lanka t o  develop responsible farmers* 
groups There are however three reasons fur believing that the main effort 
in water management must come from reforming the irrigation bureaucracy. 
The first is that there are major conflicts of interests between categories 
of farmers notably 'top-enders' and 'tail-enders' (see below), which 
seriously limit the potential for management by farmers. Such involve. 
ment of farmers n~ust  take place within a &steel framework' of overall 
control and discipline on the part of the irrigation bureaucracy, This leads 
directly to the second rLason. There are a series of vicious circles operating 
in respect of water management in most schemes; they are outlined 
below. In most cases the consequences are that the &irrational' or non- 
optiilial behaviour of one category, the farmers, only elicits corresponding 
behaviour from the irrigation bureaucracy and vice versa. Levels of trust 

4. e.g. International Labour ( ) f f  ice, Matching Employment Opportunities andExpectations: 
A Programme of Action for Ceylon, Geneva, 1971, p. 102. 

5 .  H. C. Hart, (1978) "Anarchy, Paternalism, or Co!lective Responsibility under the 
Canals", Economic and Political Weekly, Val 13 (51 & 52). 
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and goodwil'a between the two categories are low. Only the irrigation 
bureaucracy can take the initiative to  break these vicious circles of bad 
performance and bad faith. There is now wide agreement ariiong water 
management specialists that a dependable and well-regulated supply of 
water to  the farmer is a precondition for good water management at the 
farm level, while the reverse is not true: there is no causal link between 
good farm-level practice and better management of schemes as a whole.6 
The third reason is that farmers' organisations have a very poor record in 
Sri Lanka. The gap between acceptable and actual levels of performance 
is far greater in the case of farmers' organisations than in the case of the 
public service. It is thus thought that administrative resources should 
concentrate on problems where a solution seems nearest : within the public 
service. The implication of these arguments is thzt if water management is to 
be substantially improved, this must stem mainly from better performance 
sf the irrigation bureaucracy, 

Existing Practice 

There are in principle two main ways of scheduling the delivery of 
water to  fields under canal irrigation. They may he described as idemand 
scheduling' and 'supply scheduling' according t o  whether the main deci- 
sions lie with the user (the farmer), or the supplier (the management) 
respectively. 

Demand scheduling is practised in some countries, including the 
United States, Australia, Italy and Spain. The individual farmer decides 
how much water he requires and at what time. He informs the manage- 
ment of his requirements, and they meet them as nearly as possible and 
charge him accordingly. The successful operation of such systems depends 
partly on such variables as the physical area irrigated. The larger the area, 
the more important it is t o  have the use of advanced communications 
technology, so that by means of telephone or rcdio the individual farmer, 
the management office and the irrigation fieldsman can be in constant con- 
tact in order to  arrange details of the volume and timing of supplies. 
Another factor is farm size, absolute and relative to  the size of the scheme. 
The larger the amount of water used by each farmer, the more economical 
it is to  record and charge on an individual basis. Farm size (and physical 
layout of the channels) also affect the amount of water lost in conveyance 
through channels : if water is continually switched from one channel or 

-. . 
6. e.g. R. C. Lazaro, D. 6. Taylor and T. M. Wickna~u "Irrigation Policy and 

Management Issues: An Interpretive Seminar Summary" i n  International Rice 
Research Institute, Irrtgation Pol icy  and Management rn Southeast Asia, Los Banes, 
Philippines, 1.978~ pp. 4-5. 
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distributary to  another in relatively small quantities t o  meet thedemands of 
individual small farmers, then a great deal is lost in continually re-wetting 
channel beds and sides. Demand scheduling can never work in a pure 
form. Factors such as faults in the physical structures or in aggregate 
scarcities of water mean that the management cannot meet every demand 
for water. Bargaining has to take place over quantities and timing, and for 
this rtason as well a good commui~ications system becomes all the more 
important. In the absence of efficient field communications, aggravated by a 
preponderance of >very small farms, as in Sri Lanka, demand-scheduling 
obviously has at best very limittd application. 

The principle followed in Sri Eanka has always been that of supply- 
scheduling. The release of water conforms t o  a cultivation calendar agreed 
on before each season by a meeting of farmers and officials; water is 
provided for the agreed period of tillage; the supply is reduced during the 
period of crop growth; it is cut off altogether at the end of the agreed 
cultivation period - on the presumption that all farmers have sown a rice 
variety of the same duration and that all have planted on time. While this 
at least is what happens in principle, practice is somewhat different, and to  
some degree inevittably. The perfect functioning of a supply-scheduled 
system is, just as in the case of a demand-scheduled system, premised on 
either perfcct foreknowledge of total water supplies or of the existence of 
supplics which exceed the largest possible demand, and on the ability of the 
management to  actually control u ater distribution. It is rare that these 
premises are fulfilled. All water management involves, among other things, 
thc reconciliation of conflicts between the management and farmers and/or 
between farmers. 

What actually is done t o  reconcile these conflicts in Sri Lanlra varies 
from scheme t o  schemc;; a description could occupy many lzundreds of 
pages.8 The following brief sketch is adequate t o  characteris:: the general 
process and t o  provide a factual background for the later analysis of the 
working of the irrigation bureaucracy. 

8.  A great deal has been written about the management of canal systems in Sri Lsnka, 
but mostly in official docurr~ents and consultants' reports not widely svai!able. Tlbis 
may be one of the reasoris why the graviry of the  situation in the Dry Zone irrigation 
schemes is not generally appreciated. The only publicly-available critiques aTe by 
R. Chambers: op. cit. and "c,tr Substituting Political and Administrative W11l for 
Foreign Exchange: The Potential for Water Management in the Dry Zone" in S. W. 
R. de A. Samarasinghe (ed.) Aqrtcultuse in the Peasant Sector of Sri Lanka, Ceylon 
Studies Seminar, Peradeniya, 1977. The situation in India however is vety similar, 
and a series of  articles irr the Economic and Polilical Weekly provide a good introduc. 
tion to the issues. There are five by R. Wade in the followi~lg volumes: 10(26), 1975 
10 (44&45), 1915; 11 (13), 1976; 13 (123, 1978; and one by H. C. Hart in 
13,(51M52), 1978. 
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The following are the main points:- 

1. Only a small minority of cultivators actually attend the seasonal 
'water meeting', have any significant say in the decisions, or fed morally 
obliged to  obcy them. 

2. Mainly because of massive over-use of water by those nearest the 
tank - i. e .  those at the top ends of canals, distributaries and field channels- 
the aggregate supply of water is frequently inadequate, especially in the dry 
(Yala) cultivation season. Many farmers are uncertain about receiving 
supplies. 

3. For a variety of reasons decisions of the water meeting are not 
adhered to. Farmers till and sow late, o r  use a paddy variety of longer 
duration than agreed. They use political influence to  force the irrigation 
engineers to  supply water for longer than agreed. This is another cause of 
recurrent aggregate scarcity of water. 

4. Although water issues are in principle supply scheduled, actual 
day to  day decisions are to  a very large extent affected by the demands of 
users, in accordance with the %quawk factor': those who shout the loudest 
are most likely to receive more water all the time there is some available.9 
Those of some political or social standing are most likely t o  have their 
#squawks' heard. 

A detailed analysis of how the current situation of low levels of 
management, of water control and of trust between farmers and irrigation 
staff has been reached, is beyond the scope of this paper. I t  is however 
important to  point out that a functioning system of water management is a 
fragile plant from both the physical and institutional points of view. If 
one element in the system does not work then this tends to  have adverse 
effects on others, generating a series of vicious circles. It is difficult in 
any particular instance to  plot the trajectory of these vicious circles, but 
the following schematic reconstruction conveys a sense of the lcinds .of 
interactions involved: 

Water is uncontrolled, too much is permitted t o  flow through the 
distributary and field channels at the top  of the system-:, the banks 
of channels and control and checlc structures are washed out-> ample 
water reaches the field from all directions-> the cleaning and maintee 
nance of channels and other structures is neglected-> farmers at the top 

9. The term 'squawk factor' is borrowed from D. Leonard, Reaching the Peasant Farmer, 
University of Chicago Press, 1977, p. 188. 
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ends cannot manage with less water as the degradcd system cannot deliver 
to  all fields the amounts specified in the design-> ~op-enders'  use a 
great deal of water - 2 there is insufficient water at the bottom ends of 
the system- 3 channels are not cleared as water arrives so rarely that 
the efiort does not appear worthwhile--> the tail-end channels become 
silted, suffer high percolation losses, and receive even less water-> in the 
elfort to pdsh enough water down t o  the tail-cnds, the chsnnels are 
overloaded beyond design capacity, causing erosion, overflowing and 
waste lligh up the system-:, even less water is available for tail-cnders 
in the long run--> when water dots reach the tail-end, farmers scramble 
for ii-:, if attempts are made to rotate water in distributaries by locking 
gates, farmers destroy the gates to get as much as possible while water is 
in thc channel-> thc actual arrival water a t  the tail-end becomes even 
less predictable - > tail-end farmers cannot adhere to  cultivation 
schedules-> they agitate for watcr issues to  be made after the agreed 
%in,ll date- 3 the canal is not dry long enough between seasons for much 
lnainlcnance work t o  be done--> . a . 

The choice of a particular point at which t o  demarcate this set of 
vicious circles for purposes of description was made purely arbitrarily. It  is 
clear that to  assign causation ox blame in such circumstances is very 
difficult. Farmers of course do blanleworthy things, like breaking gates or  
neglecting to  clear field channels. But there are reasons why they' d o  these . 

things beyond greed and laziness. If a system is managed so aibitrarily and 
wastefully that a farmer cannot be sure of receiving water next week, then 
he is tempted to break the gate and take water whiie it is there. It makes 
little setzse to  clear a field chenncl if either (a) so much water is allowed to  
flow down that it will reach the fields anyway or, conve~sely, (b) if the 
chances of receiving water appear so small that clearing the channel would 
be a waste of effort, nullified in a few weeks by fresh growth of weeds and 
the treading feet of: men and buffaloes. Conversely, engineers have l:ttle 
incentive to make an effort to get a consensus agrecment of farmers cri a 
particular water distribution schedule if a dissatisfied group of farmers are 
able to  call upon a politician to interfere and thus secure more water and 
wreck the schedule. \ 

Although relationships between farmers and irrigation staff are central 
to the fmzlctioning of irrigatlon schcmes, it  is clearly implied in the section 
~ L o v c  that some of the causes of poor water manaeemcnt are not to  be 
found within the irrigation system narrowly d-fined. There arc two 
factorb of external origin which are of particular weight. The first, 
aortvnally termed ~cpolitisal. inrc.rEerence9', has been mentioned. The 
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bureaucracy IS to a large extent subordinate t o  the short-term demands of 
politicians respondir~g t o  pressures faom farmers, It has very little effective 
sancti~n over farnwrs ~ 7 h o  damage control structures- e. g. break gzies - in 
order to  obtain morc water. Attempts t o  prosecute offenders have been so 
often thwarted b y  the interference of politicians that, at the time of 
writing, such attemp.ts have almost ceased. The judicial process is anyway 
very slow and the iines levied on irrigation offenders have bee11 too small 
so serve as a deterrent. 2-Ire damage to  systems is high in many cases. The 
authnr was informed that on one scheme about 40% of all gates arc: 
ilestsoyed each year. Equally, political pressures frequently disrupt agreed 
schedules for water ~SSUC, The second external factor affecting water 
mar3agernent is .rhc inadequacy of maintenance budgets. A backlog of 
uscompleted maiirtenance leads to loss of water and a reduced capacity t o  
control it. Irnprovsn~ents in the functioning of the irrigation bureaucrzcy 
do not provide the sole key t o  better management. They are however 
potentially important, and it is to this subject which we now turn. 

Water Management 

In the preceding pages a fairly grim picture has been painted. It is 
not just that levels of water management are poor. In some cases there is 
no management at all! This conforms with the terminology which the 
author several times encountered during conversations with irrigation 
ijcrsonnel. It would, for example, be said: O h  yes, we are practising water 
management.' The content and tone imply that even t o  be making an 
attcmpt to manage water is a matter for approbation. 

Bta order to make sense of our analysis of the working of the irrigation 
bureaucracy it is necessary to give some indication of what is involved in 
water management, There is no unique answer, since there is a wide range 
of discretion abour ,the way and the degree in which water can be inanaged. 
A minimal programme might involve nothing more than opening and 
closing the sluices from the storage tanks at agreed timcs, lraving thc 
$istnbution of water between distributaries and field channels to  the 
combined effects of such factors as farmer behaviour, the losses th~ough 
$jamaged or poorly maintained structures, and the total volutne of watcr 
ttvnilable. At the opposite extreme, a rnaxirnal programme might involve a 
scf-ledu!e for the delivery of stated quantities of water to  individual fields 
OM a rotarion, system, and mechanisms to  monitor and ellfol-cc the iulli!. 
uncz,e of that sclledule. To bt: feasible any sitisfactory prograrnmc for Sri 
Lanka, wou7d $2 somewhere between these two extremes. It woirld 
prsb&:p involvi: the foliowin4 elements:- 
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1. An agreed and publicly-announced timing schedule for craltiv'dtion 
operations in each main tract under a tank. 

2. A clearly-btated schedule of the amclunt of water t o  be delivered t o  
each tract, adjustable according to levels of ra'afall a d  aggregate . water supply. 

3. The irzstallation and use of water measuring devices to anake it 
possible t o  deliver water by volume to defined areas (nct individual 
farms). 

4. Control devices on all outlets down t o  the levd of the field 
chaunel. 

5. A programme of rotation of deliveries at thc level of main canals, 
distributaries, and perhaps field channels. 

6. A monitoring mechanism to  report on the field situation indepen- 
dently of the 6squawk factor'. 

7. Effective sanctions against cultivators who break the rules. 

From the point of view of present concerns the important thing is not 
so much the precise content of such a programme as the razture of ths 
WOI:ZC it involves for the irrigation staff. Apart from involving rather a lot 
sf work,IO it requires three attributes in particular. The first is applied 
aiumeracy. 'This is necessary for the use of rneasurir~g devices,, for the 
calculation of irrigation rrquirellncnts by crop in the light ai: varying 
rainfall, for estimating the optimal pattern of distribution of water between 
different tracts, and for calculating the rates of water loss in conveyance 
due to  evaporation and seepage. 'She second qua1i.i~ required is human 
relations ability: t o  explain plans to colliagues z ~ d  farmers, elicit their 
vieivs and support, and help settle the inevitable disputes and misunder- 
s ta~ldin~s .  The third quality is closely related: it is flexibility or respons.ve. 
riess. All delivery schedules must be provisio~lal and' eant:nually adapted 
in she light of such factors as rainfall, aggregate water availability, and 
departures fro111 schedules caused by, for exarnplc, damage t o  strtlctures, 
the need to  close canals for urgent maintenance, or faulty oiigitlal 
ca.?culations. There is a strong case for formulating. and adhering as far as 
~iojsible to publicly agreed and widely known rdes to  govern water 
distrib.ation. However, rules' must be flexible to  deal with the largc degree 
0;' uncertainty inherent itz managing irrigation systems, 

100 There was a loca\ly-famous experinlent in very tight water control--under the 
Rajangana Tank (Anuradhapura District) i n  1976. In conditions of aggregate water 
scarcity, moat of ehe paddy crop was saved. Inspection of the files hov~ever reveals 
the truly eniarmous effort on the paxt of the i ~ ~ i g a t i Q n  staff which this involved. 



The Irrigation Bureaucracy 
When discussing the irrigation bureauracy we refer t o  two main 

categories of organisations. The first is the Irrigation Department, now 
responsible for the management of all except small-scale irrigation 
schemes.ll This is one of the oldest government departments, founded in 
1900. h the second category are the two special boards functioning in 
very large schemes still under construction: the Mahaweli Develop~ne~it 
Board for the Mahaweli project and the River Valleys Developmet~t Board 
for the Wda Walawe projcct. The Irrigation Department is the focus of 
this paper. The otlaer boards recruit from the same pool of potential staff 
as the Irrigation Department, often exchange staff and are in many ways 
sirnilar. The conclusio~~s reached about the Irrigation Department are of 
sufficien.t generality t o  apply in general terms t o  the special boards. 

There are four main cadres of Irrigation Department staff working 
directly on irrigation projects:- engineers; technical assistants; works 
supervisors; and labourers, including kar~ganies (foremen). Labourers 
have no educational qualifications. Most are casual employees. Karrga~~ies 
are recruited directly from among labourers. Kanganirs may be promoted 
UP to  works supervisors - 80% of works supervisors' posts are filled this 
way -- but they are required to  have in addition to 3 years service, at least 
four credits in the tenth grade school examination, including passes in , 

mathematics, physics and chemistry, The remaining 20% of vacancies are 
filled by open competition among those with the minimum educational 
qualifications. There is a narrow channel through which works supervisors 
can ascend to  the level of technical assistant: 10% of the technical 
assistant posts are filled by works supervisors with a t  least ten years9 
experience and six passes at the tenth grade school examination. The 
remaitzing 90% of technical assistants' posts are filled by holders of the 
.IT0 (Junior Technical Officer) certificate in civil engineering, which is 
obtained after following a full-time two year course. A small proportion of 
technical assistants can hope for promotion t o  engineer: 20% of engineers' 
po . t s  are rese~ved for technical assistants promoted strictly according to  
seniority. They are designated non - Professionally Qualified Engineers 
(NPQE), and cannot rlse beyond the lowest engineers' salary grade (Class 2, 
Grade 2). 'The great majority of engineers are recruited after obtaining a 
degree in civil engineering, usually flom within Sri Lanka. A few are 
~ecruited after obtaining equivalent qualifications in the form of chartered 
membership of the Sri Lankan or London Institution of Engineers. There 
are facilities for part-time study in Colombo, but following the course is not 
compatible with working outside Colombo. 

11. Large-scale schemes are defined as those with a command area of more than 200 acres. 
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Space does not permit a fuller elaboration of organisxtional, recruitment, 
training and reward syste'ms. However, drawing on the information in the 
above paragraph and related data, one can identify the following set of facts 
which are relevant to  the discussion below:- 

1. Possession of educational qualifications is not only necessary for 
appointment to each cadre; they are regarded as sufficient in themselves at 
the higher levels. Because of the shortage of trained staff anyone with a 
degree or a JTO certificate in civil engineering is more or less guaranteed a 
post as an engineer or technical assistant respectively. 

2. Only to a very limited extent do post-recruitment tests effectively 
discriminate between good and not so good workers. The main 
example of effective discrimination appears to  be the practical examination 
by which technical assistants can be promoted to  the rank of senior 
technical assistants. For an engineer to advance in his cadre it is essential 
to  obtain chartered membership of epiher the Sri Lankan or the London 
Institution of Engineers. This involves both written exams, practical (design) 
work and an evaluation of job performance. That this is not very discrimi- 
natory is evidenced by the fact thar almost allengineers receive membership, 
although some may have to  make several attempts. Even more nominal is 
the examination which newly-recruited technical assistants arc required to 
cake airer their first year as 'learners'. This must be passed if they are to  be 
appointcd. In the last examination for which data are available eight out of 
thirty-five examinees failed. This, it was said, was because they had not 
taken the examination seriously and had nor worked for it at all; it was 
expected thar all, or almost all, would pass at the second attempt. Thus in 
general the qualifications which really matter are those obtained in the 
formal education system. In-service examinations do not comprise a major 
barrier to  advancement after recruitment since they are set at such a level 
that most people will pass, even if some have to try several times. 

3. Of the three fin-service9 examinations mentioned above, two are 
taken soon after recruitment: the qualifying examinations for 'learner' 
technical assistants after one year, and the examination for chartered 
~nenlbership of the Institution of Engineers after a minimum of four years. - 
Insofar as the need to  pass these examinations constitutes an incentive for 
good work performance, this does not operate for more than a mall  
fraction of a person's career. 



4. Almost all salary increnses md advancement both within and 
betwe& ranks are governed by Icrxgth of service @.eniorityY). This is 
esgeslally true at lower levels. Some very Zimited rewards accrue t o  those 
who pass Oin-service' examjnationo (see above), and very little for good 
work performance per se. 

5. The promotion channels between cadres are narrow. Most 
recruits can expect to  f-nish their career in the cadre into which they entered 
servke. If promotion to  the next cadre is obtained, this occurs late in a 
person's working life, rilaking in almost impossible for him or her t o  
undertake furlher forrlkal education in order to acquire the same formal 
technical knowledge as colleagues in the same cadre. 

6. Each of the main cadres tend t o  form very separate social groups, 
since they d~ffer markedly in educational background, income, and, because 
of paucity of inter-cadre promotions, in work experience. The salary scales 
of works supervisors do overlap a little with those of technical assis- 
tants, while theirs in turn overlap witla those of engineers. But the averages 
are very d fierent. The gap is especially mzrked between engineers and 
others, Thus, while the mid point in the works supervisors' pay scale12 
i s  59%of that of the technical assistants, the mid-point in the tecl~nical 
assistants"pny sc ile is only 44% of that of engineers. Comparison of 
aninirnunl and maxnxinlurn points on the scale leads to  the same conclusion. 
The same pattern is apparent in respect of the predominant social class of 
origin of the members of tlae different cadres. 

Engineering (and medicine) comprise the most prestigious professions 
in Sni Eanlca, those recruited for training are from the best performers in 
schocsl science examinations, and belotig to the highest social strats. 
Adm':ssion to  the university engineering faculties is from those with the 
best school exarn'nation results in phvs'cs and maths.13 Good examination 
sesuZte in these subjects are concentrated in a few schools with good 
facilities and which serve inainly the children of the more wealthy.'4 

7 .  Irrigation Engineers comprise part of a civil eagi'neering profession 
which, by virtue of a relatively homogeneous social background and 
common educational experlcnce, comprises a relatively distinct social group 
with a strong sense of 'dentity. The behaviour and attitudes of engineers 

.R ._- 
12. All information on salar~ev rela~es  to the sca'es in force in October 1978. 
113. R. P. Dote, (1976) The Diploma Disease, London, George Allen and Unwin, pp. 59-60. 
14. Thc gars in b ~ t h  salary and socia! origin is greater between Works Superviso:ors and 

gec!~nical Assistants than it is between the latter and Engineers. 
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are strongly influenced by professional colleagues, and a reputation for 
professional expertise is a source of group esteem. In sum, there are 
important non-material kctors affecting engineers' work performance. 

8. Oespite the fact that political a d  personal factors sometimes 
affect promotion decisions at all levels, professional expertise, as well as 
seniority, do play a role in the appointment of engineers t o  senior posts. a 

Thls is almost unavoidable, shce the consequences of appointing incorn- 
petent persons could be very serious. Engineers have more incentive than 
technical assistants or more junior staff t o  work well, since they are more 
like:y to be rewarded by promotions. This receives implicit recognition in 
salary scales, which provide engineers with the greatest chance of advancing 
beyond their initial salary scale. At the bottom of the hierarchy, the 
rewards of labourers are almost fixed according t o  the number of clays 
they work, with some increases with seniority. For works supervisors the 
high~st salary is 182% of the initial salary; for technical assistants it is  
237%; and for engineers it is 297%." 

9. I t  is clear to  engineers that they are more subject t o  professional 
norms than, say, the technical assistants directly beneath them. This may 
strcngthcrz the view that technical assistants (and other subordinates): 
are, apart from being less skilled than engineers, also morally Inferior, 
being more prone, for example, to  the temptations of corrt~ption. 

10. The relatively homogeneous professional group t o  wl~ich itrigad 
tion engineers belong is a civil engineering profession. That is to say, 
almost all its work, training and prdessional esteem lies in investigations 
for a:nd the design and constrwtiom of physical infrastructure: roads, 
drait~sn,?:e system, buildings, bridges, dams, etc. However, irrigation cngi- 
news also have responsibilities for the operation and maintenance of 
irrigation systems. They receive very little training in these latter topics, 
and ~Zrnost flone at all in water managernent.i6 The same is true of thcse 
vjklo become rechnical assistants by takirrg the IT8 course. The exami. 
natrona of the Ixzstiiution of Engineers cover mainly design and coasttue 

15. The number of points on the salary scale is similar for each cadre: thirty-two for 
Works Supervisors, thirty-four for Technical Assistants, and thiry-eight for 
Engineers. 

16 - The Irrigation Department did tun a water management training course for its staff 
for a brief period in 1976-7, but for a number of reasons this has ceased to dunctlon. 
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tion ; operations and mafntenance of irrigation systems d o  not  feature." 
Thus irrigation staff receive little or no formal training in the operation 
and ma:wtenance of canal sybtems, and good performance in this area is 
not rewarded by esteem among their professional reference groups, 

11. The average engineer can expect t o  spend only a small fraction 
sf his or her working life engaged iaz water management, and thus has little 
incentive or opportunity to deve!op expertise in the field. Engineers' posts 
fall into three main categories: headcluarters work (design, experiments, 
adminibtratio~, etc.) ; on-site invest'gation, design and construction work; 
and territorial field posts (known as range posts). The country is divided 
into fifteen R.clngcs, each in the charge of a Chief Irrigation Engineer. 
Below them are fifty-nine Divisions, almost all in the charge of an Irriga- 
tion Engineer. It is only in range p ~ s t s  Ci. e. in Ranges and Divisions) 
that engineers are at all likely to have water management responsibilities. 
Yet not all range posts cover large irrigation schemes and, more importzntly, 
the primary duties of range engineers are for all small - scale new constr~ic- 
tion work in their areas. As of the end of 1978, just under 30% of all 
engineers in service with the Irrigation Department were in range posts, 
Since only a small proportion of their time is spent in water management 
one can see that the typical engineer will spend only a small fraction of his 
working life engaged il; water management. 

12. Technical Assistants and other junior staff tend t o  spend more 
of their working time in water management duties than d o  engineers. 

13. Irrigation Department staff, especially engineers, tend t o  live 
either in Colombo or in the currounding rural areas. Postings away from 
home are unpopular, and may so-netirnes be used as punishments. However, 
all large-scale irrigation schemes are in the Dry Zone and distant from 
C o h n b s .  Those range posts which have major water mnnagcm:nt duties 
are typ:cally unpopular. The holders tend t o  return home t o  the Colombo 
area as often as pos:b!e, perhlps Every weekend. Because of the travelling 
time involved they rnly not be avai'able for w o ~ k  for a large proporrion of 
the week, although neither farmers nor irrigation water are known to  rest 

' 

at weekends. Further, they do nor develop good social contacts with the 
populat'on of the area they serve. 

117- The reason for this is quite straightforward: since the cxsmination caters for the 
w h ~ \ e  civil ei~gineesing professior~ it cannot take cognisanceof a spec'ial kind o f  
activity -water management. -which is relevant to  only a fraction of the work 
achedule of a mirroairy of civil engineers. 
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The Effect of the  System on Work  Performance 

We now come to  the central part of the analysis : how certain aspects 
of the personnel structure of the irrigation bureaucracy impede efficient 
water management. It is argued that this works in five main ways. Firstly, 
patterns of recruitment and service impede effective social interaction 
between public servants and cultivators and encoursge the bureaucracy t o  
hold to  a colleztive view of water management problerns which is both false 
and arm impedirn n t  to more effeclive organisation. Secondly, the patterns 
of recruitment, rewards and promotion wichin the irrigation buresucracy 
impede the kind of internal communication and working relationships 
which are especially impor iant for water management. 

Thirdly, performance in formal written examinations, which is the 
maill criterion for recruitment of irrigation staff, is lrot always a good 
indicator of work abllitp, especially ability in water ma~~agelnent. 
Fourthly, there are in general few incentives for good work performance, 
this llas an especially adverse effect on water management. Fifthly, the 
organisation of the bureaucracy consibtenily if ~Liwittingly results in the 
devaluation of performince in respect of water nlatlagemellt and 
naainte~iance activities while correspol~d;tlglp p!ac:zlg high value on design 
and cs:utruction work, 

There are two themes intertwined it.! the analysis. One is thk factors 
conducive to  poor work performance in gmeral. The other is the factors 
which specifically disc,ourage good perfoxmance in the operation and 
mainttsiance of canal systems, leaving most incentives in the area of ilives- 
tigation, design and construction. 

Although the irr,igation bureaucracy is internally divided into clearly 
separate social-cum-occupa"L011al strata the bureaucracy as a whole is very 
distinct in backgrcund education and life experience from the mass of the 
cultivatirkg population affected by water managemeut decisions. This is 
especially true of the er~ginleers a r ~ d  technical assistarlts, who have had 
the experience of a lengthy hjgher education course. In the first place the 
possession of the school qualifi.cationb adtquate to  enter on higher educa- 
tion ifidicates in the great i~lajority of cases a social background 
corlsiderablv more elevated than that of the mass of dry zone farrners.l8 
Secondly, the actual experience of higher edvca:ion has a major socialising 
effect, tending t o  pramo.te a Etro1:g sense of identification with other 

18. The author is ro publish separately information showing ehe very high correspon- 
deuce even at village !eve1 between socio-economic status and achieved level of 
educational qualifications. 



educated people, especially those from the same or sin~ilar institutions. 
Thirdly, the educatcd tend to  be both born in or near the urban areas, 
and strongly attached t o  these areas, - especially Colombo ar:d Jaffna - 
which are remote from the main canal irrigation schemes. Those in govern- 
ment service do  not rlormally develop strong social roots in the dry zone 
areas to which they are r e l u c ~ a n t ? ~  posted. Their main social conracts 
while in field postingb are with other government servants. For zll these 
reasons the members of the irrigation bureaucracy, especially the more 
senior, tend neither t o  have nor t o  develop a sense of empathy wkh the 
problems of the farming pcipularion they serve. This lack of contact and 
trnpathy permits then1 to cling to dlsgnoses of water management problems 
which falsely lay all the weight of blame on the farmer. 

It was noted above how complex is the interaction of physical and 
institutional factors on canal irrigation schemes, how easy it is to  fall foul 
of vicious circies, and how difficult it is t o  attribute blame. Many engineers 
and technical assistants understand these kinds of points, but there are 
many who do nor. And the lack of empathy or contact with farmers 
preserves this ignorance. There is a tendency t o  blame farmers for all 
dzficiencies, and thus to conceive of irnprovernerlts in water management as 
beginning with exhortation or coercion of farmers.'g Yet it is unlikely that 
farmers wiiA activcly cooperate in water management except within a stable 
cnviron~nent. uf guaranteed water supply. The extent of social distance 
between farmers and irrigation sraff hinders the latter from even appreciat- 
ing the problems involved in water management. 

Our  second main argument though analogous t o  the first, applies to 
rclationstlips within the bureaucracy. Because of substantial differences in 
social background, education, work experience and exposure to  professional 
norms, the main cadres of staff tend to  form very separate social categories. 
Cornrnn~aicarion between groups is inhibited, and such communication as 
does t ake  place occurs in an environment of social, occupationnl and profe- 
ssional hierarchy. That is to say, communications from above tend to  take 
the form nf inst:uctions, and those: from below tobe reports or requests. A 

19. The professional journal of the Irrigation Department contains an arricle by a very 
senior Engineer which lays all the blame for poor water management on farmers or 
other institutions (apart from the Irrigation Department) serving farmers. 
(A. Mahtswaran "Et~gineers' Role in Water Management". Jalavrudhi 1 (Z), 1976). 
This closing of professiot~al ranks to  cast all blame o n  'unuducated', 'ignorant' 
farmers is not limited to  either Sri Lanka or irrigation. It does however seem 
prevalent in the irrigation cast. A study in the Phi!ippines revealed that common 
(and derogatory) stereotype' of fanners' use of irrigation water were simply false 
(R. 1'. de: Lo3 Reyes "Stereotypes and Facts in Irrigation Management: Preliminary 
Findings from a Case Study of a Philippine Communal Gravity System", in Interna- 
tional Rice Research Institute, op. cit.). 
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degree of command.-compliance is inevitable in a hierarchy, The point is 
!bas there tcnds to bi3 relatively little of ether kinds of communication, 
especially of an informnl or non-work nature. This may not matter much 
\rirh:?re the tasks can be prriorxned efficiently without much <feedback' fram 
Iower levels ~f staff. This is rnot the case in water managemerst. An 
efficient subordinate vaould not await a request or a formal reporting 
scheLlule to  advise o n  such matters as the impending breach in a canal 
bank, damage to  sluice gate, the fact tIlat a heavy overnight shower of rain 
occurred in a particular locacio~z, srraktng a reduction in canal. water 
supplies feasible, or the fact that a particular farmer appeared to  be 
preventing \.rater from rcactling the fieids of other farmers Iower down a -  
channel. The more informal and frequent are social relationships between 
cliffereart levels of: staff, ttre greater the likely =mount of such informal. 
reporting. 

Tbae third point can be stated very briefly. The main criteriorr for 
the recuilitialeilt: of irrigation staff, especially at seAior levels, is the ability 
to  pass ,written e?ia:ninxaticpns iri certairn kinds of - subjects. Ability to  pass 
examinations is not necessarijy inclicative of ability in tvhter management. 
In particular, iaciliry in human relationships and responsiveness to 
changing circumstances are irrrportnnt for water mansgement, but are not 
tested in the procedu.ies for staff srlection. The existence of applied 
numeracy fs probably eftectively tested in the formal educatioxr courses 
uxadergosnc by potential engineers and technical assistants. However, 
works supervisors and other jt~.:rior staff also require this skill if they are 
to  play an effective role in water management, and the evidence available , 

t o  the author suggests thar t:l~is is not cflCecriveTly tested in secondary level 
exams. A separate test is implied. 

If one i s  prepared to  take a thorough and critical look at the , 
relevance of formal cducseioz~ certificates to  work pertormance then one 
might come up wirtr sornc very disturhing but useful insights. A study of 
Kenyan agriculrurdl extensiorn staff has found thar formal education is 
actually associated with rel~elvely poor tvork performance. This is attribu- 
ted to the face that the educated have high expectations about their own 
abilities and j us t  rcwards, and react unfavourably t o  a relatively lowly 
rural-basd job reqi1iri:lg interaction with ordinary rural people. Those 
with lower edilca.tiomal. qualifications had fewer expectations to  frustrate, 
and acrcrnlly worked better. !t would not be totally surprising if something 
similar werr found to  appfy among junior irrigation staff in Sti Lanka. 

T!w fourth point Is equally briet: tlnat there exist few pclsitive 
incentive$: to  good work p?rformance, especially in water management. 
Professional norms apply mai!nly to engiraeers. Otherwise, as was drmsnsr- 
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rated above, neither promotion prospects nor 'in-sewice' examinations 
constitute major incentives t o  good work. Some of the main work 
fncentives are negative in nature: adverse personal reports which might 
jeopardise otherwise near-automatic salary increments; the threat of 
transfer t o  another post, with all the inconvenience which that entails; or 
the very rigid application by superiors of rules about such matters as 
requests for leave, times of reporting f ~ r  duty, etc. Faced with such a work 
errviaonnaent it is rational for staff to  concentrate on avoiding these nega- 
tive sanctions. And the best way to d o  this is to  avoid making detectable 
mistakes or inconveniencing one's colleagues or superiors.20 A good 
strategy is t o  concentrate efforts on tasks where pcrfoxrnance can be 
physically checked: e.g. constructing anicuts o r  repairing the wall of a 
canal once maintenancc funds have been allocated. The other important 
strategy is to  complete those taslcs which, simply because they result in 
tangible constructions, are likely to  be the subject of quantitative target 
accounting. This in particular applies to new construction. It  is the non- 
fulfilment of programmes for new construction which is especially likely 
to  attract the unwelcome attention of superiors and politicians.zl The 
range staff of the Irrigation Department are responsible for new construc- 
tion, maintenance and water management. The system of incentives tends 
to  emphasise mainly new construction; maintenance work occupies an 
intermediate position, while water management work is very little 
rewarded. 

The fifth point follows on closely. It is that the organisation of the 
~rrigation bureaucracy strongly reflects its preoccupation with investigation, 

, design and cdnstruction work, and in the process discriminates against the 
water management function. Most of the evidence has been given above. 
The main points may be briefly repeated: 

1. Capacity or  performance it1 water management is not sought or 
encouraged in the processes of selection, training, evaluation o r  promotion 

' '  of st atf. Ability and performance in investigation, design and conkruction 
are rewarcled to  some extent. 

20. One way of inconvenienci~rg superiors is by annoying farmers, perhaps by denying 
them water, and thus having them take their case to a politician, who is likely t o ,  
take it up at the highest level of decision-making to which he has access, somerimes 
ministerial level, 

21. It is possib!e that the Decentralised Budget, whereby allocations for new capital 
constructions (but not maintenance), are made at the district level, wil! exacerbate 
ehis trend by concentrating even more attent ion and resources on new construction, 
and correspondingly less on maintenance. 
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2. There is a strong correspondence between hierarchical rank, 
professional competence and lack of involvement in water management. 
For example, the promoted former technical assistants (professionally 
non-qualified engineers) who comprise 20% of the engineers cadre are 
sometilnes considered a positive embarrassment and tend to be placed in 
those range posts involving most water management, not only because they 
are most suited to the job, but as a way of keeping them out of the 
mainstream of engineers' work. 

3. There is no institutional provision for the promotion and 
development of a cadre of specialists in water management. The Water 
Management Division of the Irrigation Department has a purely advisory 
and research role, has only a handful of staff, -and is under the authority 
of a Deputy Director whose main task is the supervision of four out of the 
fifteen ranges. 

In the light of all these institutional disincentives t o  good water 
management the overall poor results from irrigation schemes appear less 
mystifying. However, the very paucity of serious attempts t o  manage water 
means that, given -a serious effort, there are very substantial possibilities 
for boosting agricultural production and incomes. And our analysis 
suggests that there are feasible strategies for improving the performance of 
the irrigation bureaucracy in water management: 

1. In staff recruitment, the partial replacement of academic achieve- 
ment criteria with tests of job-related capabilities, especially perhaps 
applied nuineracy and human relations ability. 

2. A more flexible occupational hierarchy with greater scope for 
promotion. This is required in order t o  reduce the social gap between 
cadres and thus improve con~rnunications, and t o  recruit into the higher 
ranks a larger proportion of staff with substantial field experience and 
thus understanding of water management. This could entail both 
recruiting staff at an earlier stage in their education than is now the rule 
and providing opportunities for professional training while in service. 

3. As a corollary of the previous point, but also,something valuable 
in its own right, greater promotion and other rewards for good work 

performance at all staff levels, 
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aspectbetween superior and subordinate, and the horizontal or #separatenessJ 
aspect of relationships between peers. The latter phrase refers to the fact 
that organisation charts typically permit only very limited contact, if any, 
between individuals or ccells' on the same level. The implicit theory is that 
individuals or lcells' (e. g. departments) on the same level have separate 
and defined areas of competence, that one shall not become involved in the 
work of the other and that communication between peers shall be mainly 
up through superiors and down again. 

Now of course organisations do not in practise work as the organisa- 
tion chart would seem to imply; neither could they. The organisation 
clzart abstracts from almost all reality. In the first place, it takes no 
cognisance of the complexity of work. In the second place, it does not 
adznit that the relationships in the organisation are social, and ultimately 

relationships, Subordinates do not respond to the nominal 
sanctions of superiors in the way they are supposed to. The sanctions may 
e:thcr be inadequate or, what may arnonut to the same thing, so drastic as 
to be iinpractical in many cases. Superiors may resort to a wide variety of 
'unofficial' strategems to get worlc out of subordinates.24 The relationship 
beco~nes one of implicit bargaining. Similarly, separate departments have to 
rcsort to 'scratching each other's back' in order to get assistance in comple- 
ting their work or pursuing other goals. Anyone in tlie public scrvice 
k.nows about this, and social scientists have built up a whole sub-discipline 
ol organisation theory devoted to examining how organisations actually 
operate as social and political organisms. In its applied or practical role, 
organisation theory is transmuted into management theory: the art of 
channelling and building upon social and political relationships within 
organisations in such a way as to serve the interests of management. 

I t  is nor the author's intention to argue for any particular aspect of 
nnanageinent theory. The point is that it is built on the commonplace 
obse~vation which is almost wholly if only implicitly denied by those with 
authority over Sri Lanka's irrigation bureaucracy: that the way in which 
the public service actually operates is likely to be consistently and substan- 
tially at variance with the formal organisation. Once one is prepared to 
Ioolc at the question in this light it becomes possib!e to investigate how the 
service operates Z~orn a ~ociological and political point of view. The adop- 
tion of this approach in the case of the irrigation bureaucracy could lead to 
the follo.nring kinds of concluslons and institutional innovations:- 

i 4 .  In the context of rural dtvelopnlent in the Third World, an especially.gcod piece of 

\.' reaeacckr, on this subject is D. Leonard, og. fit. 
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I, It would become clear that the lower levd staff have very little 
incentive to  work well and that checks from above are not very effective. 
One might beg'n to  experiment with 'payment by results systems', where 
eresults9 could be equx~ed to  areas effectively irrigated, etc. 

2. Ht couId be seen that the relationship between farmers and 
irrigation seaif is inst;tutionally very difficult. That is to  say, there is no  
mechanism by which implicit or formal performance bargains can be struck. 
If staff fail t o  deliver water, farmers have recourse only to  the blunt and 
destructive weapons of (a) destroying coni-rol structures or (b) calling on 
politicians, whose response is unpredictable, and whose intervention saps 
further the morale of the irrigation staff. Correspondingly, if f- armas 
destroy gales or da  not perform maintenance work on canals, irrigation 
staff only have recourse to  denying water or prosecution. These reacticns are 
very ineflective, unpredicarable and may incur the wrath of politicians. If 
the problem is recognised as a lack of bargaining potential, then it seems 
much more important to  pursue the strniegy mentioned above: to  promote 
farmers' groups able to trade off local level channel maintenance and water 
distribution agaillst guaranteed supplies of water.15 

3. It would become apparent that one reason for the ineffectiveness 
of the threat of prosecuJ~ioi~ of fasmers for &rnage to  irrigation infrastructure 
is that the authotities charged with prosecution - the police and the regular 
adnlinistration (Government Agents and ~ s s i s t a k t  Government Agents) - 
do not: pursue cases actively because they have nothing to  gain except 
unpopularity. I t  is orie thing to assign these duties to  a departmenq it is 
quite another t o  provide an incentive t o  perform then?. If prosecution 
could be viewed as a bargaining counter in the kind of farmer - bureaucracy 
relationship mentioned above, ,then it would become apparent that it should 
be in the hands of the Xrrigati.on Depare~ment, and that the Department 
should be staffed to  exercise it effectively. 

A more detailed analysis than that which the present author has 
been able to  conzduc.t may substantial1.y modify these recommendations. 
The point of raibin~g .the issue here is mainly to  point out the existence of 
two very different perspectives for examining an organisation - the formal 
and the sociological - and to suggest: that the latter is much more infor- 
mative and useful. 

25. Among the issues over which the bureaucracy and farmers' organisations cou!d 
usefully bargain is the question of  the optin~um timing of water supplies and thus of 
cultivation. The weight  of opinion in the irrigation bureaucracy favours uniform 
timing schedules for all cultivators in each scheme. There are however many rcasona 
why farmers should prefer 'staggered cultivation', a tract at a t ime (Chambe~s, op. cit 
pp. 37-40). Local bargaining could presumably produce a more informed decision 
than (widely-flouted) adrninistrraeive fiat. 



The Management of Irrigation Systems in Sri Lanka 

Conclusion 

It is now a commonplace observation that the procedures and structure 
of the public service in Sri Lailka still strongly reflect the colonial legacy, 
and that this is oriented much more towards control (internally and in 
relation to  the public) than to innovative and creative work of devdop- 
ment.l6 This conflict is epitomised in water management: effective work 
requires a kind of responsiveness and local/lower level initiative and 
responsibility alien to  the procedures of public administration. The 
paradox is however far less rooted than it might. at first appear. It is not 
difficult to envisage changes in personnel policies and organisation which, 
even in the context of a bureaucratic public service, should substantially 
improve performance. It may be true that the inherent constraints of a 
public bureaucracy mean that it is unlikely that, for example, water use 
efficiencies on Sri Lanka's irrigation schemes will reach world records. But 
this is not what is required: relatively small improvements in water manage- 
ment can yield a very large pay-off. A relatively simg!e sociological znalysis 
of the work situation of the irrigation bureaucracy makes a great deal seem 
possible. 

26. This issue is discussed in detail in W. A. Wiswa Warnapala, 1974, Civil Service 
Administration in Ceylon, Department of Cultural Affairs, Colbmbo. 
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