


















































































































































































































































































SIMULATION AND MODELLING FOR TRAINING IN IRRIGATION MANAGEMENT 

M. A. Burton and T .R. Franks 

INTRODUCTION 
It is widely recognised that many irrigation schemes in developing 

countries have not performed as well as expected. In older schemes 
the procedures for management have remained, though the ability to 
control them has deteriorated: productivity in newer schemes is 
constrained by a lack of trained staff. Throughout the spectrum of 
irrigated agriculture there is no doubt that significant increases in 
productivity can be obtained by improving management. This applies 
particularly in Africa where there is often a shortage of skilled 
manpower and little experience of irrigation. 

The basic objective of irrigation management is to ensure that 
schemes operate effectively, so that the best use is made of the 
available resources. As the rate of new development decreases, 
increasing interest is focussed on training for improved irrigation 
management. Simulation and models have been found to be useful as 
components in a training programme, their use in training in 
irrigation management is expected to increase. 

The distinction drawn between models and simulations in this paper 
should be noted. Simulations are intended as likenesses, rather than 
models, of the real life situation. Thus in a training situation it 
might be acceptable to exaggerate certain features of a real life 
situation in order to make a point. Models on the other hand should 
reflect as closely as possible the actual real life situation and as a 
consequence are usually more sophisticated than simulations. 

THE SCOPE OF IRRIGATION MANAGEMENT TRAINING 
The requirements for irrigation management training can be divided 

into two parts. The first is training in the scientific knowledge and 
physical techniques which must always form the basis of efficient 
operation and management. This encompasses aspects from an 
understanding of soil and management to the characteristics of gate 
operation, and includes such matters as monitoring, budgeting and cost 
control. The second part is the development of new managerial skills 
such as critical planning, interpretation of available data, 
organisation, staff motivation and a better understanding of human 
relations and needs. The training approach within these two parts may 
be further sub-divided into categories of staff who analyse data and 
make decisions and a separate group who collect data and implement 
instructions. 

The scope of training thus includes at least the following major 
areas:-

Objectives of irrigation development; 
System design and operation; 
Soil - plant - water relationships; 
Field irrigation; 
Monitoring and evaluation; 
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Financial management and planning; 
Motivation and communication. 

Such training may be required for personnel with a wide range of 
education and experience. They may extend from senior scheme 
management through to canal superintendents, agricultural extension 
officers, gate and pump operators, and water bailiffs. 

The discussion in this paper is restricted to the training of 
management staff. As a consequence training and extension work to 
farmers, with its many wide ranging issues, is not discussed. The 
authors consider that a significant part of the training required for 
irrigation management staff is the development of an understanding and 
appreciation of agriculture and the farming community. Simulations 
and models offer exciting opportunities in training precisely because 
they are ideally suited to providing such understanding, and are able 
to link the technical and social features inherent in irrigated 
agriculture. 

THE USE OF SIMULATIONS AND MODELS IN TRAINING 
Simulations and models are used in a wide range of situations. 

Applications may range from scaled down models of large hydraulic 
structures such as river barrages to sophisticated war games or 
business management games. Increasingly, simulations and models are 
being used for technical training, and are often comput-er based. 

The principal features of simulation which make it such a useful 
training aid can be summarised (after Walford and Taylor 1981) as:-

i) Participants perform under guidance in a non-critical 
environment. They experience simulated consequences which relate to 
their decisions and performances. 

ii) They monitor the results of their actions and reflect on the 
relationship between their own decisions and the ·resultant 
consequences. If their performance is inadequate they cannot help 
·knowing it and have already done some learning. 

iii) Based on their own knowledge and experience participants can 
make decisions, learn from them, adjust them and progress towards a 
solution. By developing this process themselves the retention of the 
knowledge is better assured. 

iv) Events and relationships occur and are created in a compressed 
time period. As a result participants are able to experience, see the 
consequences of, and learn from situations which would take 
considerably longer in the real world. 

v) Participants are forced to take part and adopt roles. These 
roles are representations of roles in the real world, and decisions 
are made in response to the participants' assessment of the setting in 
which they find themselves. 

The use of models in training offer many of the same advantages as 
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simulation . Whereas the part of role playing in the running of a 
computer-based model is minimal, the model may be used as a more 
powerful means of conveying a technical or physical message. Running 
of a model by a participant may t ake t he place of practical hands-on 
training which is so i mportant a part of learning. As a Chinese 
aphorism puts it :-

If I hear it, I forget 
If I see it, I remember 
If I do it, I know. 

Simulations and models allow participants an opportunity to "do it" 
i n a speeded-up , non-critical environment where they can assess the 
r esults of their actions and their effect on their environment, 
without fear of the consequences. The two techniques complement one 
another well in covering the full scope of training requirements for 
irrigation management. Last, but by no means least, they increase the 
participants' interest and involvement in the training programme. 

EXAMPLES OF SUITABLE SIMULATIONS FOR TRAINING IRRIGATION MANAGEMENT 
STAFF 

One of t he authors i n cooperation with Dr.Ian Carruthers at Wye 
College, University of London has developed a training programme for 
trai ning irrigation management staff incorporating a series of 
simulations. (Burton and Carruthers 1982). These simulations 
i nclude:-

(a) In-Tray Exercise, in which the participant is given an in-tray 
with various letters, memoranda, and radio-telephone messages which 
simulate i n a concentrated time period the variety of problems that an 
irrigat ion system manager might encounter during his working life. 

(b) Main Canal Case Study, in which the participant experiences the 
possible problems that can occur in the field with control and 
measurement of irrigation supplies. 

(c) Rotation of Water Supplies, in which the participant has to 
devise a time-share table for a given head discharge, making due 
allowances for cropped areas, filling times and losses. 

(d) Scheduling of Crop Planting Dates, in which the participant 
sub-divides a command area into three or four divisions so that a 
portion of the area can be pl anted once the river water supply begins 
to rise at the start of the season. The remaining areas are 
subsequently irrigated when there i s sufficient supply. 

(e ) Prediction of Dry season Flows, i n which the participant uses a 
recession curve to predict the likely dry season water supply and 
makes r ecommendations to the water users on the type and area of each 
crop to grow. 

(f) Irrigation Management Game, in which participants adopt the 

133 



roles of Operation and Maintenance Assistants or village Water 
Distribution Officials. The game demonstrates to the participants how 
directly the actions of these officials affect the livelihood of water 
users in an irrigated agriculture system. The Irrigation Management 
Game has been adapted and used on several occasions with undergraduate 
and postgraduate students at the National College of Agricultural 
Engineering, Silsoe; the Institute for Irrigation Studies, University 
of Southampton; the workshop on Irrigation Management Games, 
Bangalore, India (10-12 January 1983); the Department of 
Administrative Studies, University of Manchester; and on a Water 
Resources Development and Management training programme, University of 
Lund, Sweden. 

The training package which includes these simulations has been 
designed for irrigation systems in East Java, Indonesia with a clearly 
defined level of participant in mind. The level chosen is that of 
head of a sub-section who is responsible for the organisation and 
water distribution for a total command area of approximately 5,000 ha. 

A fair degree of knowledge and education on the part of the 
participants is therefore assumed: obviously the scope and complexity 
of simulations must be adjusted to take account of the prior knowledge 
of the participants. 

Though the simulations described here were developed for the 
situation on East Java, many of the principles incorporated within the 
simulations are relevant to Africa. The package could quite easily be 
restructured to suit the situation found in tropical Africa. 

THE USE OF MODELS IN TRAINING 
Models offer similar exciting opportunities in training. The 

present discussion is confined to the use of digital models, though 
the use of analog or physical models should not be discounted. 
Whatever types of model are developed they are potentially extremely 
powerful training tools; and for the same reason as simulations, that 
they allow participants to take decisions and to operate the system in 
a non-critical environment and to experience the effect of different 
inputs on the performance of the system in a compressed time period. 
Good models can allow different levels of operation and therefore 
provide different levels of training. Over a long period they can 
provide feedback to the scheme operators so that they can relate the 
model results to those of the real scheme. A particular attraction of 
the approach of using numerical models in training is the increasing 
availability, adaptability and ruggedness of micro-computers. 
Increasing expertise in computer graphics enhances their use as 
training tools particularly for lower grades of technical staff. 

The basic objective of a model for training irrigation management 
staff is to simulate the operation of a scheme in such a way that the 
relationship of the various key parameters to one another is 
accurately represented. 

The model can then be run under various ranges of input conditions 
and the participants (scheme managers and operators) can observe the 
effect of these variations, and thus gain experience of the decisions 
which must be taken for successful operation of the scheme. Such a 
use of a main system simulation has been discussed by Chapman (1981). 
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There are, of course, already · many models which simulate the 
operation of water resource and irrigation systems. Two noteworthy 
ones are the Victoria Rivers Model developed by the State Rivers 
Authority in Australia, ~ whieh is used as a highly sophisticated aid to 
operaton in a' complex· river system, and the Anderson-Maas model 
developed in America. · This latter model simulates decision-making at 
several levels 9.f: act~'vJ t{ J n l:!.n irrigation system, from the operators 
of the water distribution system to the farmers, and takes into 
account t he resp.onse of different crops to irrigation water. 
Different decision-making activities are assigned to sub-routines in 
t he general program, the essence of which is to parallel the actual 
distribution and use of irrigaiton water within a system throughout an 
i rrigati on season. (Anderson and Maas 1978) 

Such models as these, however, run the risk of being too complex 
for use i n training programmes. Firstly the participants may be 
overwhelmed by the scope of the computer program itself and therefore 
unable to comprehend its function or its relevance to the everyday 
r eality of the scheme. Secondly a really comprehensive model may 
i nclude so many variables and interactions that it is impossible to 
demonstrate fundamental concepts clearly. Thus key features which the 
training programme requires to demonstrate (for instance the 
r elationship of crop response to water availability and distribution) 
may rapidly become obscured, particularly for lower levels of 
management. The great advantage of using models is to show the 
interactions of the key parameters and this advantage may be lost if 
too much is attempted within one model. 

Figure 14 shows the flow chart for a suitable scheme model for a 
small irrigation system with pumped supplies from a river. The two 
way process being represented consists~ in one direction, of the 
calculation of field water requirements for each field unit, allowance 
for field losses, summation of the field outlet requirements, 
allowance for canal losses and hence calculation of scheme head 
requirements. In the other direction the available water must be 
allocated down the system, making due allowance for losses, and 
distributed between crops to give the soil moisture balance and crop 
response required for that period. 

Such a Scheme Model can be used both as a training tool and an 
operating tool so that scheme managers, canal superintendents, 
agricultural officers and others involved in the operation of the 
scheme can test it under varying conditions (cropping patterns, 
i rrigation schedules crop priority policy, etc.) and can thus become 
familiar with the physical response of the system to these variations. 

For a comprehensive training programme a set of models is required 
comprising a Scheme Model, Canal System Model and Agricultural System 
Model whose relationship to one another is shown by Figure 15. 
Although the Canal System and Agricultural System Models are in effect 
sub-routines of the main Scheme Model, they are different from 
sub-routines in that they each include parameters which are not 
represented in the Scheme Model. These are parameters which are of a 
lesser order of importance to the operation of the particular system. 
Such a parameter in the Canal System Model may be transient flow 
conditions and sedimentation in canals, while the Agricultural System 
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FIGURE 14 FLOW CHART FOR SCHEME MODEL 
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FIGURE 15 
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Model might include fertiliser uptake with irrigation supplies and 
other factors of relevance to the agricultural management of the 
scheme but only of indirect importance to its overall performance. Of 
course considerable further complexities exist and could be built in, 
either to the System Model or to the Scheme Model. What is being 
discussed here is the essential structure of the models: the skill in 
their development for training purposes lies in accurate assessment of 
the required degree of complexity. 

Nevertheless, the criticism may be made at this stage that such 
models still grossly oversimplify important aspects of irrigation 
systems, particularly on the social side. To an extent, this is 
deliberate since the complex social interactions of farmers with 
respect to the water distribution system of an Indian or Indonesian 
system are not present in those African systems of which the authors 
have knowledge (which are either tenant or state farms with highly 
regulated cropping patterns). Moreover it is emphasised that such 
simplification is required if the basic physical processes of soil -
plant - water relationships at the heart of the irrigation system are 
to be adequately demonstrated by the models for training purposes. 
Simulations involving role-playing are powerful tools in conveying the 
human aspects of the management of irrigation schemes. In the 
following section we suggest how models and simulations can be used, 
in association with other more traditional techniques, to provide a 
comprehensive training package for irrigation management staff. 

AN APPROACH TO TRAINING FOR AN IRRIGATION SCHEME IN TROPICAL AFRICA 
The modelling and simulation approaches described in previous 

sections provide an excellent framework for a training package 
suitable for irrigation management staff. Most aspects of the scope 
of management training can be adequately covered by one or other of 
the techniques; as suggested previously models are more suited for 
demonstrating technical or physical responses whilst simulations are 
better adapted for demonstrating social interactions, but this is by 
no means a hard and fast division. In either case the normal method 
of use would be to run the simulation or model early in the training 
programme so that the participants can put each element of the 
training in overall perspective. The course then consists of 
lectures, seminars, practicals, audio-visual aids and other methods as 
appropriate. Finally the models and simulations are run again at the 
end of the course to reinforce the training. Throughout, the emphasis 
is on learning rather than teaching, an approach assisted by the use 
of models. Each model has certain applications for certain topics at 
certain levels of expertise and the approach must be modified for each 
training situation. The important features of each approach and its 
relevance to the overall training programme are discussed briefly 
below: 

(a) The Scheme Model 
This is the basic package for all participants. It shows how the 
major inputs interact but it is of particular value to senior scheme 
management in allowing them an overview of scheme operation. Major 
features covered under this model are: 
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- scheme design and operation 
- cropping patterns and water use 
- principles of water allocation and distribution 
- yield of response to water 
- monitoring and evaluation 

Treatment of these matters in the subsequent training package would 
be mainly conceptual in approach for this relatively senior group. 
Detailed exercises where necessary would be covered by the other 
models. 

(b) The Canal System Model 
This model forms the framework for the package for all those involved 
in the operation of the canal system. The main external inputs are 
the water requirements at the field outlets and the water availability 
at the system head. The model simulates the actual operation of the 
canal system. Major features covered under the model include: 

- system layout 
- channel levels and discharges 
- backwater effects 
- regulator operation 
- conveyance efficiencies 
- principles of water allocation 
- rainfall 
- drainage 
- flood control 
- sedimentation 
- maintenance 

Lectures, reinforced by exercises, form the basis of the subsequent 
training programme. Much of this training programme is very suitable 
for question-and-answer routines on visual display units where 
computer graphics can be a particularly powerful aid in training on 
such aspects as system layout. 

The Canal system package can be used in appropriate parts by all 
levels of management from the scheme managers through the canal 
supervisors to the gate operators. 

(c) The Agricultural System Model 
This forms the framework for the agricultural training package. 
Further development is required by specialists, but it appears that 
simplicity may require that the model be divided into two parts:-

i) the input model 
ii) . the output model 

The input model would cover crop water requirements, labour 
requirements, agricultural inputs and basic agronomy and the model 
could be used to test various croPPing patterns in respect of these 
parameters and to demonstrate to Participants their interaction. The 
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output model would cover basically principles of water allocation, 
field irrigation methods and crop response to water. Soil - plant -
water relationships would be a basic feature subsumed in both models. 

As in the case of the Canal System package, subsequent training 
would take the form of lectures and exercises. Exercises on, say, 
crop response to water would be essential to ensure that the matter 
was properly understood and had not been obscured by computing 
techniques. Many of the aspects covered by the Agricultural System 
Model can of course be most convincingly demonstrated by practical 
means. 

(d) Role-Playing Simulation 
Role-playing simulations, similar to the Irrigation Management Game, 
form a vital part of the overall training approach. They provide an 
integrative function in bringing together the administrators, 
engineers, agriculturalists and others who are responsible for 
operating the scheme. By simulating processes and adopting roles the 
participants are able to obtain a clearer understanding of the complex 
interactions of the irrigation scheme, particularly with regard to 
such aspects as the need for communication. They are able to discuss 
the results and agree communally on the major constraints and 
requirement for action. Whilst it would be time consuming to develop 
a game suitable for every individual scheme, the development of a game 
suitable for application over wide areas of tropical Africa would be 
relatively easy. 

In a slightly different, though related, vein the authors are 
developing a computer-based design and operation simulation for use by 
designers of irrigation systems. The objective of the simulation is 
for designers to design a system and then operate it for a simulated 
five year period within the constraints of their design parameters. 
This exercise encourages them to think more actively of the 
operational procedures involved in irrigation systems and to design 
accordingly. The data base of the simulation is a 2,000 ha project in 
East Africa which has passed through feasibility and design stage and 
is currently under construction. The scheme has surface and sprinkler 
irrigation for cotton, maize, sugar cane and soya bean crops, and 
forms a sufficiently small and straight forward layout with which to 
perform the exercise. 

FUTURE DEVELOPMENT 
The use of models and simulations, though already well established 

in many other disciplines, is still in its early stages for the 
training of irrigation management staff, and future developments are 
unclear. Without doubt increasingly sophisticated irrigation models 
will be constructed. For example, the authors are associated with a 
computer-based Irrigation Management Game being developed under the 
auspices of Wye College, University of London. This will be similar 
in concept to the highly successful Wye Farm Game (the Wye Farm Game 
formed the basis of the annual United Kingdom farmscan competition 
sponsored by ADAS and Barclays Bank Ltd. between 1979 and 1981, 
Youngman 1974) and will involve high level administrators, planners 
and academics from many different countries "playing" the game 
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simultaneously, sending and rece1v1ng results by post. Such a game is 
likely to be conceptual in nature, rather than representative of a 
particular scheme. It is also likely to be based on an East Asian 
rice system model and hence not be directly applicable to African 
systems. Nevertheless participation in the game could be of great 
indirect benefit to this level of management in Africa since many of 
the concepts (for instance water distribution and losses, timeliness 
of supply and crop response to water) are of universal applicability. 

SUMMARY AND CONCLUSIONS 
The relevance and application of simulations and models 

i ncorporated in training programmes for irrigation management staff 
have been outlined. These techniques for encouraging participants to 
learn for themselves and to appreciate different points of view are as 
yet little developed in this field. The authors have experience of 
the development and use of simulations and models and feel that they 
can be a valuable tool with which to tackle the multi-disciplinary 
problems encountered in irrigate agriculture. Their future 
development and application is expected. 
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EPILOGUE: PRESPECTIVES ON AFRICAN IRRIGATION 

W.M. Adams and A.T. Grove 

INTRODUCTION 
These papers represent the formal part of the proceedings at the 

workshop in Cambridge in March 1983. An equally important element was 
the discussion and informal contributions to the debate. No attempt 
was made at the workshop to establish a consensus, or to draw 
conclusions to which all participants could subscribe. Even so, it is 
important to draw together some of the recurrent threads of debate as 
a contribution to future work. Most of the ideas and conclusions 
discussed here were put forward by participants in the workshop. They 
do not, however, constitute a summary or consensus of views. They are 
essentially our personal views. 

STUDYING POOR PERFORMANCE 
Most irrigation schemes in Africa, particularly those in Nigeria, 

have performed poorly. There is a worrying gap between predicted and 
actual performance. Schemes which were convincing on paper look 
dismal in practice, beset by problems of low participation by farmers 
or even open opposition from them, slow expansion of irrigated 
cropping, and disastrously low rates of return. It is easy to 
categorise the majority of schemes as 'failures' to some extent, and 
to castigate developers with their inadequacy. As Henry (1978) put 
it: 

"we don't fly in airplanes (sic) with a 50~~ failure rate. 
Villagers don't want machines which can't be repaired". 

1978:365 

By the same token, failed irrigation schemes are worse than useless. 
But is this conclusion of almost universal failure valid? Quite 

apart from the potentially unhelpful and pejorative overtones of the 
word "failure", there are a number of reasons for caution. The first 
is that it is too easy to draw sweeping conclusions from a few case 
studies, and there are still too few adequate accounts of irrigation 
schemes in Africa. There may be marked regional variations: the 
lessons of Nigeria, for example, may not necessarily be applicable to 
the rest of the continent. Second, any discussion of scheme failure 
must start by setting the criteria of judgement, and these can vary. 
Some of the schemes described at the workshop seem to have performed 
badly in anyone's language, but a more detailed definition of the 
objectives of irrigation development, and value-judgements about its 
aims and the interests it ought to be serving, are needed if relevant 
criteria to judge success or failure are to be established . Schemes 
can meet, or ostensibly attempt to meet, objectives of social welfare, 
rational economics or commercial interests, or can serve political 
ends at various levels. Unless there is a clear understanding of who 
is trying to get what out of an irrigation scheme, then words like 
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"success" or "failure" are as flexible and weak as the nebulous 
"development" the schemes are probably being marshalled to achieve. 

More f ield studies of i rrigation schemes and more reliable data are 
r equir ed urgently if the debate about irrigaion is to progress. These 
studi es must be firmly based in the practical experience of firms, 
deve l opment agencies and governments, and above all their results must 
be disseminated and discussed. There must be a lot more integration 
of research and policy discussions , or else academics will continue to 
criti cise from the sidelines while practitioners plough on regardless, 
seemi ngl y deaf and blind to the problems. Some argue that social 
s cientists are too ready to pounce on new initiatives in development 
and highlight their initial failures. After all, as Chambers (1980) 
comments: "we earn more points professionally by writing about 
failure than about success" (p. 96). It is probably true that 
academics are too quick and too sweeping in their criticisms of 
irrigation, and not well-enough informed about practicalities. The 
focus on "failure" is, however, potentially very productive, since the 
problems highlighted are serious. 

FAULTY PLANNING 
A number of the problems on African irrigation schemes can be 

attributed to shortcomings of the project planning process. The 
papers on soil survey alone show how many pitfalls there are even in 
this time-honoured and highly technical input to planning. The 
practical difficulties Wayne Borden outlines in this volume will be 
familiar to anyone who has had experience in the field, but the 
theoretical limitations of the survey methods their sheer 
inappropriateness to either developer or developed described by 
David Dent and John Aitken truly give one pause. 

Frequently, and to a serious extent, the cart is being put before 
the horse in irrigation planning. Indeed, the problem is common to 
all development planning. Political structures and means of 
communicaion that would enable the needs and desires of local people 
to be expressed at the national or even the project management level 
are usually inadequate. Development projects are consequently being 
imposed from above, with all the attendant agonies of trying to fit 
square pegs (traditional farmers and established farming and 
socio-economic systems) into round holes in the shape of the new 
irrigated cropping patterns and lifestyles. There are rarely adequate 
socio-economic surveys at the early stage of irrigation planning. If 
done at all, they are perfunctory, stereotyped and late in the 
planning process. Their results are not integrated into planning 
important fundamental constraints on what is or is not feasible, but 
they are generally used instead as a kind of ornament, or at best fine 
tuning of plans drawn up on economic or · engineering criteria. Too 
often socio-economic surveys are used to reveal the source of likely 
opposition to irrigation so that appropriate extension techniques can 
be developed, rather to examine the roots of and reasons for those 
attitudes. 

Obviously, the idea of development from below (cf. Pitt 1976) is 
attractive in theory, but can it be applied in practice? There is 
evidence that it can; even the more technical elements of surveys for 
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project planning such as soil survey can be usefully influenced by the 
consideration at the earliest stages of planning of needs of local 
people, the projects' future participants, as the work of the War on 
Want Project in Mauretania shows (Bradley et al. 1977, Bradley 1980, 
1983). 

On a more general scale, all irrigation projects should start with 
a survey of the perceived requirements of the local community, rather 
than simply canvassing opinion on one scheme or on a small group of 
pre-planned options for development. This demands that social science 
becomes the lead discipline in deve lopment planning. This is a major 
reversal of roles vis-a-vis the established disciplines of 
engineering, agronomy, soils and economics and is likely to be a 
painful transformation. Nonetheless, if it is the social and economic 
aspects of schemes which are pre-eminently responsible for poor 
performance, they cannot simply be planned away by more socio-economic 
studies, there has also to be a shift in emphasis in the established 
procedure of project planning. The corollary of this, of course, is 
that the social sciences must seek procedures which can convert raw 
information, however interesting, into a practical land management 
system that will work. In other words, the established irrigation 
planning disciplines have to give the social sciences a chance; the 
latter must then come up ·with solutions. 

EVALUATION 
More evaluation studies of irrigation schemes in tropical Africa 

are needed. Too little is known about the performance of schemes, 
certainly outside the agencies and companies immediately involved, and 
there is little dissemination of experience which can be applied to 
new schemes. Three sorts of evaluation studies seem to be needed. 
First, internal monitoring of scheme performance is important . The 
"information problem" is a significant factor in poor performance 
(Wade 1981) and there is clearly a future for action research 
combining evaluation with trying out solutions to revealed prob lems 
(cf. Bottrall 1981). Second, independent evaluation is needed, and 
comparative studies of different schemes, to put scheme performance 
into a wider context. Third, there is a need for retrospective 
studies of established working and defunct schemes , using archival or 
oral sources to establish how they worked and where problems occured. 

Of these three the last is perhaps the least considered and the 
most immediately promising. It is a field where academic research may 
be able to make a valuable contribution, and the considerations of 
responsibility for shortcomings may be less acute. It is also 
possible that retrospective studies of management and performance 
could be i ntegrated into the technical rehabilitat ion work which is 
seemingly a growing feature of irrigaition scheme design and 
management. In the long run, however, it is the integration of 
evaluation at successive stages which will be the most important. It 
is vital that mechanisms be deve loped for proper assessment, and for 
aborting schemes which go astray. 

APPROPRIATE DEVELOPMENT 
Consideration of irrigation schemes in tropical Africa raises a 
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series of questions about the speed and the scale of development. The 
r ate at which new schemes have been conceived, and the speed with 
which they have been planned and executed in the last decade, must be 
seen as factors contributing to the lack of success some of them have 
suffered. The construction of the Bakolori Project in Nigeria for 
example was deliberately rapid, an at tempt to offer "instant 
development" ostensibly cutting out the delay and inefficiency of 
s lower developments. That very speed of development left little or no 
r oom for manoeuvre once shortcomings i n planning and design over 
questions of l and in particular were revealed (Bird, this volume and 
Adams, this volume). Rapid development of individual schemes 
accentuates problems of implementation and management. Rapid 
development of irrigation on a wider scale can lead to shortages of 
skilled manpower, and certainly does not help the process of careful 
evaluation and dissemination of experience that would seem to be 
necessary to make irrigation a success. 

There are questions also about appropriate size in irrigation 
schemes. Small-scale schemes have certainly become fashionable ; 
recently, and are being promoted by the World Bank, among others. To 
an extent this may be a fashion, the supposed benefits unproved by 
case studies. Nonetheless, they would seem to have several real 
advantages over large-scale schemes: 

"the strongest argument in favour of small-scale irrigation is that 
it is easier than large-scale development because the human problems 
are reduced to a manageable scale" 

(Stern 1979, p. 23) 

In addition there would seem to be more chance of trying out 
''bottom-up" approaches to development, that is the involvement of 
farmer participation, in small-scale schemes. Problems of corruption, 
endemic on large-scale schemes, may be reduced on smaller ones. 

The environmental impact of schemes must not be neglected. Disease 
hazards, the availability of fuelwood (Hughes, this volume), and 
salinity and drainage problems can add enormously to costs in the long 
term and yet they receive inadequate attention in the planning 
process, in the course of project implementation and monitoring, and 
from researchers in Africa. 

THE ROLE OF CONSULTANTS 
The role of consultants, construction companies and individual 

operators is crucial to the study of irrigation schemes. In Africa 
the majority of pre-feasibility, feasibility, design, construction, 
supervision and evaluation studies are made by expatriate consultants. 
It is not unusual for consultants to have access to, and to be 

equipped to make use of, more data, more technical expertise , and even 
a wider planning perspective than the client government or agency. In 
such circumstances, the consultant's approach to the development 
problem and the solution, or range of solutions, he offers will to a 
large extent predetermine the decision taken on the development. In 
other cases, terms of reference may be prepared which constrain the 
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development options so that the consultant's decision to accept them 
means that he finds his own work too narrowly constrained, and 
desirable options that become apparent are outside his mandate. 

Either way, the consultant is a key factor in determining the 
direc~ion of development. Many of the less successful schemes in 
Africa have enjoyed or suffered from the involvement of consultants at 
successive stages: it is sobering that the problems with the schemes 
were either not recognised or, more disturbingly, not pointed out at 
an earlier stage. The reason for this is not in general any lack of 
expertise, though myopia and amnesia do seem to beset irrigation 
planning; the problem is that the consultant is not free, as the 
academic is too prone to assume, to do as he wishes. The constraints 
of commercialism and the demands of contracts should not be 
underestimated. The effects exaggerate the myopia and amnesia, and 
can contribute to poor irrigation schemes. Irrigation planning is in 
part an academic exercise, but for a consultant it is business. "We 
bring ·solutions or pr omises of solutions and exchange them for money", 
wr i tes Watson (1981, p. 8). In this respect it should be noted that 
the commercial company is no more constrained than the academic out in 
the world selling his skills (Penning-Rowsell, 1981). 

There comes a point where professional concern overrides commercial 
considerations, but that point is not always clearly recognisable to 
more than a few individuals. One approach to a new order in 
irrigation consultancy might requi r e consultants not to engage in a 
project preparation exercise unless socio-economic surveys have 
ascertained local community concerns, and unless there 1s provis ion 
for proper maintenance and staff training. The notion of socially 
responsible research (Preston, 1982) might be applied to consultancy 
with good effect. 

BEING WRONG AND BEING REALISTIC 
Commercial factors and the constraints of confidentiality greatly 

limit our freedom and willingness to accept our mistakes. In the 
field of irrigation: 

"we worship intelligence, but far too often intelligence i s thought 
of as the quality of avoiding being demonstrably wrong about anything" 

(Chambers 1977, p. 111) . 

Very often, as Robert Chambers poi nts out, the most significant 
insights into what is really going wrong with an irrigation scheme are 
kept confidential: the studies are made but they are marked "not for 
quotation" (Chambers, 1981 p. 8). Obviously, honesty about poor 
scheme performance, and a forum where such things can be discussed, 
are prerequisites for improved performance. 

Other elements, some of them equally painful, are also important in 
the learning process. One is the humility to admit how little we 
really know. Fyfe (1980) has described the r epeated efforts of 
successive governors and experts to develop agriculture in Sierra 
Leone in the nineteenth century: 

"plainly it appears that once experts' insights are firml y 

146 



entrenched they need no aid from empirical evidence - indeed they can 
light heartedly ignor e empirical evidence entirely" (Fyfe 1980 p. 11). 

There are bar r i ers between disciplines, barriers between academic and 
consultant, and above all barriers between expatriate 'expert' of 
what ever camp and Afr ican government and agency. All must be 
dismant led befor e t here i s much hope of tackling with any success the 
t ask of cooperati ng with Afr i can farmers t o increase agricultural 
product i vity by means of irrigation. One of the hard questions raised 
by t he workshop was whether we are in fact, for all the experience 
t hat has been gained, getting any better at planning, building, or 
managi ng irrigation schemes. It is a disturbing thought that we may 
not. 
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