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THE ECONOMICS AND POLICY IMPLICATIONS OF GOVERNMENT
INVESTMENT IN WATER AND TRRIGATION DEVELOPMENT IN ZIMBABWE

Charles J.G Hove
ABSTRACT

The study examines and analyses the Government of Zimbabwe's
investment policy in water and irrigation agriculture between 1980
and 1985 from an economic and policy approach. The approach
emphasises both the economic and policy implications that result
from such public investment. The major objective of the study is
to assess whether or not public investment in water and irrigation
has satisfied Government economic and policy objectives of 'growth
and equity'.

The cost-benefit framework has been adopted in the assessment of
the performance of the commercial irrigation sector. Using this
framework, the study seeks to show whether chosen policies have
optimized such economic benefits as economic growth, profitability,
foreign exchange earnings, and employment creation, for the costs
incurred.

Small-scale peasant schemes are assessed using cost-effective
analysis framework. Oon the basis of this method, the study
examines the extent to which chosen policy strategies and projects
have maximized equity objectives such as the increase in food
production, improvement in standard of 1living, and increase in
income earnings etc, at least cost of production.

Throughout the analysis of the two sectors, the role played by
public subsidies in all the cost structures is examined. 1In the
case of peasant schemes the costs are compared with those of the
rain-fed peasant agriculture in order to assess the incremental
equity, or lack of it, due to irrigation.

Social and environmental effects of these policies and their impact
on costs and benefits are also discussed both qualitatively and
quantitatively.

The whole analysis takes place against the background of national
economic decline, rising investment costs and rising public debt.
The question of the economy's ability to support a subsidy-based
investment policy is central in the whole study as this raises
serious implications for future investment. Alternative investment
strategies and future research areas are suggested.
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CHAPTER ONE
INTRODUCTION AND THE OBJECTIVES OF THE STUDY

INTRODUCTION

The aim of this study is to evaluate irrigation policy in
Zimbabwe; assessing both investment in bulk water storage
capacity and the allocation of available supplies between
consumers. Although attention will be focussed on activities
during the first six years of the post independence period,
current policy cannot be evaluated meaningfully without a
clear understanding of the historic development of irrigation
and agricultural land use, the legacies of which are still
critically important today. Nor can irrigation be assessed as
a purely technical or economic exercise; it must be firmly
placed in its political context.

Throughout, it will be necessary to make a distinction
between irrigation designed to serve peasant farmers and that
developed for commercial agriculture. In the former case,
irrigation was first developed as a reaction to land hunger
following the removal of African peasant farmers from land
that had been designated as 'European Areas'.

During the 1930s, the then Government of Southern Rhodesia,
through the Native Agriculture Department, became involved in
irrigation in a way which can only be viewed as an attempt to
politically control potentially violent landless peasants.
The forced settlement of peasants in dry and edaphically
marginal lands, in numbers exceeding the basic carrying
capacity of the land, that followed, produced a situation in
which irrigation was seen as the obvious solution to the
resultant food shortages. This process continued after the
passing of the infamous 193¢0 Land Apportionment Act, with
irrigation being expanded for political reasons at high cost
to the Government, at the neglect of economic considerations.
Only after all the best agricultural 1land had been
consolidated in European hands, and the African peasants had
been shifted to the so called 'Tribal Trust Lands' did the
Government begin to demand that small scale (peasant)
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irrigation schemes were only to be developed if they could be
justified economically. Thus during the 1960s,- and in the
early years after the Unilateral Declaration of Independence
(UDI) in 1965, support was withdrawn from peasant irrigation
agriculture development. High production costs and an
unfavourable product pricing system brought insolvency to
many farmers and set in motion the gradual abandonment of the
existing irrigation schemes; a process which was accelerated
by‘the disruptive war of ihdependence. As a result by 1980
virtually all small-scale irrigation projects had become
inoperative.

By way of contrast, the development of commercial irrigation
projects escalated during the 1960s. 'European' farmers
were attracted into irrigation by the potentially high profit
margins from crops such as sugar-cane, coffee and winter
wheat. Profitability was high not onlykecauseotlow input
costs, with cheap labour and highly subsidized water rates,
but alsobecausectlack of competition from the peasant sector
and the existence of a raéially determined crop pricing
system which favoured 'European' farmers. As a result
commercial large scale irrigation expanded rapidly until by
the early 1980s- when it accounted for 93% of all irrigation
activity in the country (World Bank 1983).

After independence, the present Government adopted, as its
overall policy objectives, the concept of 'Growth with
Equity'. To serve this objective it has revived the
development of small scale (peasant) irrigation schenes,
embarking on new projects and resuscitating the old abandoned
ones. However, this expansion is occurring only with heavy
public subsidy; thus compounding the financial problems of an
exchequer already heavily burdened by the <costs of
subsidizing commercial irrigation and other sectors of the
economy. A key theme of this study is that irrigation
development has taken on a life of its own, with 1little
assessment of its effectiveness in meeting the ultimate
policy objectives set out by the state and with 1little
evaluation of the opportunity costs of the resources
involved.
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A second major problem addressed in the thesis is the
potentially contradictory nature of the "Growth with Equity"
concept as it relates to irrigated agriculture. Maximization
of economic growth may not be compatible with distributive
equity. Indeed as the study will attempt to show, given the
inherited racially divided dual agricultural system, the
pursuit of growth may be a force for greater inequality, as
the already relatively rich farmers are better able to take
advantage of loans and subsidized inputs, including water, to
expand their production. Thus the major question running
through the thesis is; whether investment in irrigation can
be the best way to promote equity objectives and whether
other alternative measures would be more cost-effective
methods of achieving the Government's policy goals.

The Hypothesis

The main hypothesis of the study is to determine whether, for
both private commercial and small-scale peasant schemes,
public investment in water and irrigation agriculture in
Zimbabwe, has been the most cost effective and beneficial way
of achieving the public objective of ‘'growth' and income
equity, as defined in the Government's "Growth with Equity"
policy guide-lines of 1980.

The study will attempt to assess whether irrigation
development has the capacity to fulfill these policy
objectives given the constrains inherent in the structure of
the irrigation industry itself, its investment strategies and
operating practices. The study will also attempt to identify
sources of inefficiency within the industry and the extent
to which the following feature in the case of Zimbabwe:-

a. The tendency to over invest, that is, the extent to which
capacity has typically been developed prematurely. on an
over-ambitious scale before the farmers were prepared or
were able to pay the full costs involved;

b. The over reliance on water supply capacity extension to
solve water shortage problems instead of the adoption of
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water management techniques that would improve the use
of existing water resources by farmers, and the extent
to which use has been made of the price mechanism to
help solve short-term water shortages and to control
demand for water over time;

Whether the Ministry of Energy and Water Resources
Development (MEWRD) has developed excessive supply
safety margins, indicating the Ministry's extreme
aversion to the risk of supply shortfalls. In the
pursuit of supply safety margins, has capacity
construction normally taken place well ahead of
farmers' needs. to meet uncontrolled needs; and to guard
against infrequent (location~ specific) drought
occurrences? In the establishment of safety margins,
has attempt been made to evaluate the costs of this high

level of security against the derived benefits?

Do existing pricing policy arrangements encourage the
tendency to over investment in supplies and wasteful
and low value water 'usage? In addition, does the
likelihood therefore, exist that supplies are
misallocated between farmers and does the pricing system
typically operate to the disadvantage of those farmers

drawing water from costly new dams?,

To what extent is the water and irrigation industry
characterised by constant miscalculations of the costs
and benefits of investment? Are the benefits from
water supply and from irrigation over estimated? If
there is an over estimation of benefits, to what
extent is that based on the assumption that, as some
units of water are essential for plant growth, all
supplies to irrigation agriculture are equally
valuable, and that as irrigation water supply can help
solve crop failure problems, all irrigation projects
will act to remove the dangers of crop failure? In the
benefit/cost calculations is the assumption also that
water for irrigation alone can produce the expected
benefits, ignoring the plethora of other inputs (farm
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credit, extension services, fertilizers and so forth)
which are crucial to the success of projects? 1Is the
assumption by MEWRD, and by government true, that water
and irrigation projects can induce economic development;
and is there evidence to suggest that irrigation has
been the force for growth?

Have the operations of MEWRD and the Regional Water
Authority been characterised by deficiencies in demand
forecasting procedures? To what extent have estimates of
demand for water been based mostly on unresearched and
uncoordinated statements from farmers' organisations
(who have a high propensity to overstate the demand), or
on extrapolation of past trends at existing prices and
water management practices? 1Is it possible that such
forecasts tend to be made on a once-only basis, when the
need for further large scale investments is perceived.
Has any attempt been made to revise demand projections in
line with increased water charges or with other
determinants of demand such as product prices? Has the
relationship between water use, farmers behaviour and the
determining physical and socio-economic variables been
assessed?

Extrapolation is often based on the assumption that the
demand determinants will continue to operate in the same
way as they have done in the past. Clearly, misleading
projections will result if this assumption is not valid;

To what extent has cost-benefit analysis been used as a
project selection procedure? Is it assumed that the
development of all physically and technically feasible
schemes is desirable and that these will therefore be
constructed over time? Where cost-benefit analysis has
been employed, was it used to lend supposed objectivity

to preconceived notions or decisions?

To what extent is the existence of uneconomic management
practices linked to the dominance of, on the one hand,
engineers who see physical capacity extension as the
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answer to all water supply problems, and on the other
hand, the agronomists with a fervent mission to push
irrigation agriculture to every corner of the country,
regardless of the costs?

i. Finally, can it be argued that the pursuit of irrigation
agriculture has affected the mix of crops produced and
what implications, does the dominance of export crops
(sugar?cane, coffee, tea and cotton) has for development
planning, and on the development of crop production
technologies? To what extent have the technological
changes and developments to improve the productivity of
rainfed agriculture been neglected? Can it be argued
that an alternative to full-scale irrigation agriculture
development must be sought in the expansion and
improvement of less costly rainfed agriculture to its
full potential?

While the study does not argue for the removal of
irrigation agriculture per se, its continued existence in
Zimbabwe's agriculture system, must be justified (like
all other investment activities), in terms of its ability
to fulfill the set objectives of Growth with Equity’
through the most optimal use of scarce investment
resources.

Development of Research Interest

There has been a growing concern in the Less Developed
Countries (LDCg:.) and among donor agencies that massive
investments in water for irrigation have not produced the
expected benefits. This concern is taking place against the
background of heavy Third World indebtedness to international
banks and donor agencies, and of the cry for greater
efficiency in the use of scarce investment resources. 1In the
irrigation sector it has become evident that despite heavy
investment in numerous irrigation schemes, hunger and poverty
(as well as high levels of individual indebtednesé) have
tended to grow instead of decline and that most schemes have
tended to increase social income differences instead of
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narrowing this gap as evidence from The Green Revolution
shows. In addition, there is growing evidence of the
increase in water-based diseases around most schemes. In
some countries, the disease infested schemes have become the
source point for the resurgence of such vectors as mosquitoes
and snails in areas that had hither-to been declared safe
(Biswass 1978).

Early studies of water development tended to be uncritical
inventories of man's achievements in controlling the physical
system. It was simply accepted that irrigation brought major
beneficial gains and acted to generate regional economical
development. Little critical analysis occurred of the costs
of irrigation, the way the water was allocated between uses
and users, and of the distribution of the resultant benefits.
However, during the 1950's this unthinking acceptance of the
assumed benefits of irrigation began to be challenged, first
by economists and later by environmentalists. This more
critical appraisal was started in the USA by a number of
outstanding economists (Otto Eckstein, 1958; John Krutilla,
1955; Roland Mckean, 1958; Haveman, 1965; Margolis, 1957;
Moreel, 1956 and Hirschleifer et al 1960). Most of their
work resulted from an outrage, both within academic circles
and the political arena, over the massive scale of
investments undertaken by the Federal Government, the State
and Local supply agencies, in the water sector.

Investment in water for irrigation and flood control had
escalated until water development was the largest single item
in the whole Federal non-defence expenditure budget. 1In all,
expenditure was spread among 25 agencies (Eckstein 1958), but
by far the largest spenders were the Corps of Engineers and
the Bureau of Reclamation. Individual states, especially the
dry southern and western states were also taking keen
interest in water projects for irrigation. However, the low
returns on capital invested in water construction projects
became a matter of great public and political concern.
Eckstein and McKean (1958) noted that the political
justification for irrigation was to increase the income of
poor farmers and to encourage the occupation of the drier
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lands in the west as part of the frontier policy. These
political objectives submerged discussion on the economics of
irrigation, and it was established by the Hoover Commission
in 1955 that irrigation projects and schemes were only
repaying between one quarter and a third of the total capital
costs. Eckstein, McKean (1958) and Morrell (1955) in their
analysis of water investment programmes, criticized the
objectives adopted by the agencies, particularly by the Corps
of Engineers for the construction bias in their development.
They also criticized the investment appraisal techniques that
were employed to evaluate projects. The techniques were
found to be defective from the view point of economic
efficiency, a criterion that was increasingly being adopted
by Congress. Investment analysis had thus been abused, as an
evaluative tool, to justify the construction of non-economic
irrigation projects (Renshaw, 1957).

Studies on the efficiency of Federal irrigation schemes
concentrated on correct procedures of evaluation aimed at
achieving economic efficiency. However, these early analysts
were aware that all irrigation projects were designed to
serve multiple objectives, and they developed techniques
which allowed consideration of regional development as a
measure of the worth of an irrigation scheme, as well as the
assessment of the income redistributive effects of projects.
Haveman (1965) gave detailed analysis, as to why, despite
public and political concern over the construction of
uneconomic and inefficient projects, Federal expenditure
continued to be poured into those projects. The following
were some of the major reasons he cited for the continued
expenditure and these are equally relevant to this study:-

a) Delay in Plan Implementation
The time taken for project acceptance and the allocation

of appropriation funds tended to be so long, that given
the cost escalation in the construction industry, the
final cost far exceeded the original estimates. There
was furthermore,. no political commitment to pull-out
once the project was accepted.
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c)

d)

e)

10

Favourable Water Charges to Farmers
Given the political objective of increasing the income

of poor farmers, water charges were based on
affordability criteria and the rates were therefore set
low enough to leave enough income in the hands of the
farmers. The period of repayment of capital costs
extended over many years, starting only after 40 years.
Low water rates allowed the misuse of water to continue
and created problems associated with over application of
irrigation water.

Political Log-rolling
The committees that looked after irrigation projects were

headed by irrigation advocates, who supported projects in
constituencies of fellow politicians, in the hope of
receiving similar favourable treatment for their own
areas.

The Bureaucratic Impediment

The bureaucratic chain through which a project had to
pass through before permission to construct was granted

was time consuming, costly and sometimes wasteful as
a process of scrutiny. Moreover, it did not stop
politicians proposing uneconomic schemes.

Multi-purpose Objectives and over Investment
The arguments for investment in water resources had been

articulated politically in terms of multi purpose
objectives such as irrigation, electricity, domestic
water supply, regional develdpment, conservation etc.
Given this range of objectives, it was possible to load
the capital repayment costs onto electricity generation
and domestic water supply while irrigation, though taking
the largest share of the water (two thirds) was often
exempted from paying such overheads. The multi-purpose
argument had been used to justify investment with little
or no study of the cost allocation to prospective users
or of the benefits derived by each user class. 1In the
absence of optimal pricing policies for irrigation water,
problems of over investment, salinity and water
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wastefulness, were the result, with considerable
misallocation of water both between irrigation and other
water uses and within the irrigation sector itself.

f) Erroneous Calculation of benefits and costs:

The benefits derived from irrigation had typically been
over estimated primarily on the assumption that water
alone was the key constraining factor, and all other
inputs were treated as either cheaply plentiful or
available. The farmers were assumed to possess the same
high standards of agricultural competence, and that they
would automatically adjust their cropping practices to
maximize the profits from irrigation. It was also
assumed that water could induce economic and agricultural
development, although studies suggested that water was a
passive factor allowing but not stimulating growth.

Sometime has been spent outlining the factors promoting
uneconomic irrigation projects in the United States in the
1950s and 1960s because it is striking how similar they are
to the experience of the less developed countries today.
Little has been learnt from the United States case or from
the pioneering cost benefit appraisals of the 19508 .
Numerous studies have shown that irrigation far from being
the often assumed panacea can be an economic disaster,
yielding minimal returns on capital (see for example Davidson
1969 - Australia, Carruthers 1981 - Pakistan, Hazelwood 1978
- Tanzania, Hagen 1967 - India, Baron 1975 - Afghanistan,
Biggs 1977 - Bangladesh).

Clearly the problems of uneconomic investment are critically
important for poor nations where resources are scarce, rates
of capital formation are low and where there is limited
managerial capacity to make the most effective use of the
water resulting from such investments. Although it will be
argued that a more economically efficient approach to
irrigation investment is crucial in Zimbabwe and other LDCS, .

_ the current
study will depart from earlier assessments which took
efficiency as the sole objective of management by attempting
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to appraise government investment strategies for water and
irrigation as policy tools for the achievement of both
econonmic growth objectives and the social welfare objectives
of distributive equity. In order to achieve this goal the
study will investigate not only the costs of producing water
and of irrigation development, but also investigate the full
range of inputs required, as well as the human and
institutional chaggiih?gat have taken place, the role of the
state and the extent,these have contributed to or hindered
irrigation development.

The need to evaluate public investment in water and in
irrigation agriculture in Zimbabwe was due to a number of
observations made by the researcher as an employee of the
Government, responsible for the approval of most investments
in water and irrigation agriculture. It had become clear
that:

a) Appropriations for dam construction had continued to
grow, and that no attempt was being made to assess the
opportunity cost of these resources;

b) No assessment was being made of the cost to the economy
of an open ended subsidy policy;

c) Uneconomic small scale peasant schemes were being
embarked upon without questioning their viability, or
capacity to sustain themselves;

d) Government was experiencing financial constraints and
this had raised questions of efficiency in investment;

e) Zimbabwe's irrigation based export crops were being sold
in a price-depressed international primary commodity
market, but very 1little diversification had been
attempted; '

f) ' Irrigation increased social and environmental costs which
warranted research;
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g) The benefits and costs of irrigation agriculture had not
been systematically studied before,and in the absence of
any research, it had become accepted that irrigation was
beneficial; a belief that required verification.

In strict financial terms, investment in water for irrigation
is no longer a minor item of expenditure in Zimbabwe's
national appropriation accounts. The costs are even more
significant when consideration is also given to the fact that
the irrigation industry is a heavy user of machinery, spare
parts, fertilizers and insecticides, all of which are
imported at very high cost, requiring scarce foreign exchange
resources. For example, in the 1983-1986 National Plan, the
Government of Zimbabwe committed itself to spend over
Zimbabwean Dollars 500 million over a three year period on
the water industry, and this was 20% of the total national
budget of 2Z$2.5 billion over the same period. While the
worry over the ever increasing capital cost could be assuaged
by borrowings from international donors, it had become clear
that the heavy burden of operation and maintenance costs
could only be met by the developing countries themselves.
Available evidence (Carruthers 1977, Clark 1971, Blackie
1984, and Palmer-Jones 1976) showed that operation and
maintenance costs involved a massive commitment of resources
which very few poor countries had been able to provide.
Their scarcity had resulted in large scale abandonment of
schemes, so allowing costly canal and dam infrastructure to
lie idle, or to remain under utilized and thus unable to
repay the loans used for construction. No donor agencies or
banks lent for operation and maintenance costs, and the
recipient farmers were unlikely to be able to meet the full
costs involved. Clearly, implied in this is the fact that
irrigation could not on its own meet all the operation and
maintenance costs, and that LDC countries had to accept the
choice and responsibility of either having to continuously
subsidize irrigation agriculture, or scrap irrigation
agriculture altogether.

It also has not escaped expert notice that despite the
massive resources that have been injected into irrigation,
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poverty and malnutrition had continued to exist among the
irrigators; In some countries like India and Bangladesh, the
poor farmers had become heavily indebted to both rich farmers
and the banks, and in certain cases, had actually lost their
lands to their 1lenders. In Kenya, Swaziland and Sudan,
irrigation agriculture, because of the need to repay the
loans, had become wholly commercial, export crop based, with
little or no 1link to the food supply problems of the
countries, even‘during'years of drought. In addition, all
countries of tropical Africa that had embarked on irrigation,
had experienced a wide range of environmental effects such as
the widespread incidence of water-borne diseases such as
malaria and bilharzia. Clearly, irrigation agriculture could
worsen both social and environmental effects in the LDC's.

It has therefore been essential, given the foregoing
background, to ask in this study the question; can irrigation
as practiced in Zimbabwe be any different?

In attempting to answer this and many other questions the
study has been restricted to the period 1980 to 1985. The
choice of the period has been influenced largely by political
events, which have a strong bearing on policy formulation and
the economic development of the country. Zimbabwe became
constitutionally independent from the British Government in
1980; and saw the assumption of power by a socialist
government. The timing for this study on investment
efficiency in irrigation has been opportune in that it allows
for an in depth assessment of the post 1980 policy
formulation process against the background of the pre 1980
policies and investment activities. The new government
embraced a humanistic philosophy of 'growth with equity' as
the main framework for public and private investment. The
period of six years is adequate in that it allows the study
to follow the policy from its initiation through adoption and
implementation, and allows the results of most schemes
started and rehabilitated from 1980 on, to be assessed at
least preliminarily.
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Above all else, the study is the product of the researcher's
eight years 1interest in the area of efficiency in
government's investment policies, an interest that developed
as a student of development economics at Aberdeen University
in Scotland and was strengthened by the first few years of
experience as an employee of the government of Zimbabwe in a
ministry responsible for public investments. The study is
therefore raising more questions than answers. But before
the questions so far raised can be addressed, it is essential
that data sources consulted are reviewed, as they have a
strong bearing on the quality and authenticity of the
conclusions reached.

Data Sources

This study is not about irrigation as seen by an agronomist
or water as seen by an engineer. The study's interest in
water is not limited to its acquisition and storage only.
Water is essentially a passive flow resource, that acquires
usefulness only in its functional role. Benefits from any
investment in water, will therefore accrue outside the water
industry itself, that is, in the major water consuming
sectors of the economy. It is therefore necessary to attempt
to evaluate what role water plays in increasing the
productive output of water consuming sectors. However, this
is not an easy task since it is difficult to isolate the
benefits from water taken alone; a range of other inputs are
also necessary before water use can yield returns. Moreover,
it is always difficult to address what is essentially a
contingent question: What returns would have been produced if
the investment in water and irrigation had not taken place,
and funds used for other purposes?

In order to fully address all the issues raised above, a
considerable amount of dataare required. The task of
collecting such data was never underestimated right from the
beginning. The difficulties involved in data collection were
considerable, and inevitably there were major deficiencies in
the quality of available information. Among the many
problems, the most crucial were;
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1. The absence of any statistical data on small scale
schemes;

2. Discontinuity in the recordings of the activities of most
crop producers due largely to the 15 years of civil war.
In the commercial crop production sector data collected
and records are not disaggregated between rainfed and the
irrigated part of agriculture, and thé picture is further
distorted by the prevalence of supplementary irrigation
for most rainfed cereals. Even crop export figures are
not disaggregated between irrigation and rainfed except
for perenials like sugar and coffee, and as such it had
been difficult to visualize the singular contribution of
irrigation both to economic growth and to foreign
exchange earnings. At the end of UDI rule most
historical records contained in government files were
destroyed by the outgoing government together with all
records considered secret or damaging.

Perhaps most discouraging has been the unwillingness of the
corporate agribusiness to provide any detailed information
about their operations other than the information contained
in their annual reports. Although this information is useful
as a general pointer to the activities of the corporations,
it however provides a very partial picture. Discussions with
the major corporations in the irrigation sector bordered more
on the generalities and less on the specifics.

At the start of the field work, a number of data collection
methods were adopted; namely the use of postal
questionnaires, consultation of existing records, interviews
with various organisations and individuals in the water and
irrigation industry, written and telephone communication with
individuals and organisations, and through a number of visits
to schemes, dams and canals for on-the-spot evaluation and
assessment. The questionnaire method was largely abandoned
when it became clear that; issues involved were complex and
could not be recorded on the rigid frame of the
questionnaire, without losing the critical parts of the total
picture. For example, in the case of the small scale schemes
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the fact that their produce, mostly green mealies and
vegetables, were sold in small unmeasured Quantities at
irregular and unmonitored times, meant that yields volumes
could not be easily recorded on the questionnaire designed on
standard measurements.

Among the consulted records were the following:-

a) Central Statistics Organisation: various érop production
records for both the commercial and communal sectors for
the period 1980 to 1985, where such data existed;

b) Quarterly Reports of Government Statistics: information
on crop exports, imports, balance of payments and gross
domestic product up to 1985;

c) Medical Research Report from Blair Research Centre: data
on the incidence of malaria and bilharzia, and on the
cost and attempt at control;

d) Feasibility Study Reports on Irrigation: as part of
normal duties in the Ministry of Finance reading through
all feasibility study reports on irrigation and water
projects;

e) Data collected as part of the project appraisal exercise
of water and irrigation projects for the Department of

Irrigation (AGRITEX) ;

f) Data from Seminars, symposia and conference reports on
topical issues in the irrigation sector;

g) Agricultural Marketing Authority: annual reports on crop
deliveries and sales and on crop exports (1980-1985):;

h) Hippo Valley Estate; annual reports and budget statements
1980 to 1985;

i) Agriculture and Rural Development Authority (ARDA)
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Annual Reports: budget statements and production
statistics 1980-1985;

j) Regional Water Authority annual reports: end of year
reports and budget statements and problems (1980-1985);

k) The Zimbabwe Herald: occasional reports on the water and
irrigation sector;

l) The World Bank Sector Studies: irrigation agriculture
1983-1984;

The range of issues involved is so vast that many areas were
inevitably left out, and it is doubtful whether any effort
for a comprehensive coverage could have altered the
conclusions that have been reached on the basis of the data
used. Because of the absence of important items of data,
certgig conclusions will border on speculation and in some

cases, based on the author's personal experiences and
judgement.

Research objectives

As a result of UDI, 2Zimbabwe was 1locked out of the
International community for over 20 years. Over that period,
little or no research was conducted on various aspects of the
economy. Outside research interest 1in the country's
irrigation agriculture stopped in 1965, with Roder's work on
the Sabi Valley. At the same time, internal research within
Zimbabwe was curtailed physically by the turbulent political
situation, and institutionally by the racial policies of the
Government of the day. In the absence of any socio-economic
studies, the expansion of irrigation was 1left to the
politicians, and to the engineering and so0il scientist

dominated institutions. What 1little research and
investigation has been done is heavily biased towards the
physical  aspects of the industry; a lot of attention has
been directed towards studying river catchment behaviour,
soil erosion, sedimentation and plant-soil and water
relationships. The emphasis throughout these studies is on
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the increase of crop yield, and on further expansion of water
capacity, a situation exasperated by the recurrent cyclical
droughts. Studies of a critical nature have been conspicuous
by their absence until recent work by the World Bank,
especially the work on Chisumbanje Irrigation Scheme.

In view of the absence of previous comprehensive critical
work, there is a need first to review past policies and
practices and to establish the  historical causal
relationships behind the development of both water and
irrigation agriculture. The aim is to draw conclusions from
the past that may have a bearing on present policy and
investment strategies and direction.

In this essentially descriptive part of the study, special
attention is focussed on the historical reasons behind, on
the one hand, the demise of the small scale peasant
irrigation schemes, and on the other, the rapid growth of the
large scale commercial irrigation sector. This assessment
will be carried out against the background of the economic
fortunes of the country.

The next objective will be to review current investment
practices in the field of water and the expansion of
irrigation, especially the revival and the rehabilitation of
the small scale subsistence sector. The aim is to assess the
extent to which recent investment policies, and levels of
resources invested, can achieve economic growth and
distributive equity. In the process of fulfilling this
objective, uneconomic water and irrigation practices,
especiélly those unlikely to meet the political aims of
growth and of equity, will be assessed.

Before such an assessment is possible, it 1is clearly
essential to establish the nature of benefits that are
associated with this type of investment, to whom they will
accrue, the politically optimal way of distributing them and
their effect on further investment policies. It is also
essential to establish the costs involved, the allocation of
responsibility for meeting the costs and their effect on
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policies for the further expansion of irrigation. The
negative aspects (intangibles) inevitably associated with
investment in water and irrigation agriculture will also have
to be assessed, so as to bring into full view the total range
of social and environmental costs that have to be paid and by
whom.

And further, the most central objective is to assess the
institutional organisations that have been put in place for
plan formulation and implementation. It is important to
establish how these institutions are structured, work, and
formulate plans and projects, what criteria they use in
project appraisal and how they achieve the set goals of
growth and equity. During the analysis problems that impede
implementation and the realisation of set goals, will be
explored. Of interest is the role of public subsidies in the
industry and the effect of this on investment patterns and on
policy implementation especially with regards to
self-sustaining investments. The question of subsidization
is closely associated with water pricing and capital cost
recovery policies, both of which have a direct effect on
investment resource outlays.

The last objective of the study will be to look at the
physical and economic limits to the expansion of irrigation
in Zimbabwe, and to suggest alternative ways of achieving
economic growth and distributive equity, through either land
reform aimed at making land accessible to every able-bodied
rural person, or through greater exploitation of rainfed
agriculture to its fullest capacity, as well as recommending
for future study the assessment of the possibility of using
inter-regional food transfers. None of these alternatives
have been fully investigated in this study or tried, and
their consideration here is an attempt to point out that
alternatives to irrigation do exist, that they need to be
assessed and that they could offer greater benefits to the
majority of the peasants, at present overcrowded on
climatically marginal lands.
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Before embarking on the evaluation of policy and practice it
is necessary to establish an analytical framework. An
attempt will be made to do this in Chapter 2. 1In it the
theoretically optimal evaluative and analytical tools will
be considered. Throughout, the twin policy objectives of
growth and equity' are employed as the criteria against which
investments in water and irrigation are judged. Growth
implies increased output and high levels of reinvestment of
returns to promote a rapid expansion in the size of the
national economic cake. To achieve this, the Government of
Zimbabwe, in its choice of investment areas, will have to
select those areas of the economy where it can pursue an
'economic efficiency' policy. Scarce resources will be
invested to produce maximum financial and economic returns.
The chosen evaluative tools for this study are cost-benefit
analysis and cost-effective analysis, these will be employed
as frameworks to find out whether investments in water and
irrigation have been maximizing output, or financial and
economic returns. Equity, and in this case, distributive
equity, is more of a consumption policy objective, whereas a
growth  policy emphasizes savings and investment.
Government's commitment to equity means the achievement of a
more equal distribution of the rewards from investments for
the purposes of consumption. This consumption is measured in
terms of the size of the income of every consumer, which in
turn is a measure of the standard of living attained as a
result of the redistributive policy.

Public investment can be used to deliberately influence
either growth or equity, depending on the priorities of
government. But growth with equity, as a policy objective,
guiding national investment efforts, can be both
contradictory and arguably unachievable. It is clear that a
policy designed to promote growth must 1limit current
consumption.

This makes it essential that more attention be paid to
ensuring that scarce resources are used effectively. It may
be politically and ethically desirable for government to
diverge from an economically optimal investment strategy, as
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seems to be the case in irrigation, but if this is so, the
economic and financial costs of such departures should be
established, so as to be taken into account when policies are
formulated.

Chapter 3 traces briefly the causal factors behind the
history of development of the water and irrigation industry,
placing emphasis more on the shift of the policy frame and on
the practical fortunes of the schemes. This fairly narrative
part of the study also looks closely at the institutional and
political arrangements that have had lasting effect on the
industry. The aim is to elucidate from history, the origins
of the current investment policy. The chapter ends by giving
background to the economy during the period of the study
against which investment plans and programmes in water and
irrigation are evaluated.

Chapter 4 attempts to bring together all the cost outlays
involved in the commercial sector; namely the capital outlay
for the construction of water storage facilities for
commercial irrigation, canals and other relevant
infrastructure. But because water is not the only input
required for irrigation agriculture to produce benefits, the
cost of a range of other inputs, and their availability are
also assessed. This assessment takes into account allocation
of responsibility in meeting the costs involved, and
inevitably, the question of subsidies is addressed. The
organisational structures and their operations are also
analysed so as to understand the role they play in the losses
and or gains of irrigation agriculture. Most of the evidence
and reference in this chapter is drawn from the commercial
irrigation sector.

Following this discussion on the cost outlays, Chapter 5
assess the benefits arising from that expenditure. This is
done through the assessment of the agribusiness's financial
return for the period of the study, and the yields that the
use of irrigation has enabled to be realised. Since
commercial irrigation is expected to fulfil more the policy
objective of growth than of equity, the chapter will not only
concentrate on the profit margins accruing to the producers,
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but on the economic benefits or the linkage effects with the
rest of the economy. But since commercial irrigation is
export-crop based, the chapter will assess the international
market price behaviour for these crops , as this will
indicate the level of foreign exchange Zimbabwe has been
earning from exporting the <crops as well as the
self-financing capacity of the schemes.

Whereas Chapter 5 will discuss issues relating to growth
maximization, chapter 6 focuses on the small scale peasantry
sector. The central theme of the chapter is the extent to
which small scale irrigation agriculture has acted as an
effective system of producing equity benefits, compared to,
say, rainfed agriculture or any other system operating in the
economy. The question to be addressed is of the relationship
between public expenditure (mostly subsidies) in support of
small scale irrigation schemes and the nature and level of
benefits obtained. Since the Government expects small scale
irrigation to fulfil a multitude of objectives within the
peasantry sector, the chapter attempts to assess the degree
to which these are fulfilled.

Although almost all cost outlays are discussed in Chapter 4,
a set of peculiar costs are not discussed there. These costs
are collectively referred to as the intangibles' and in some
cases they also include benefits. Intangible costs and
benefits are the unplanned for outcomes concomitant on the
planned investments. Chapter 7 discusses the range of the
observed intangibles associated with irrigation agriculture
in Zimbabwe.

The aim is to assess the effect, the addition of these
intangibles to the appraisal and evaluation of irrigation
‘agriculture, will have on both the benefits and cost outlays,
and indeed on the justification for irrigation agriculture.
By their nature, most of these intangibles defy
quantification, and as such, they are qualitatively
discussed.
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Lastly, Chapter 8 attempts to draw together major conclusions
arising from the discussions in the previous chapters, and
alsb makes recommendations intended to point the way forward
in the light of the experiences discussed in the main text of
the study.
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CHAPTER TWO
THEORETICAL TREATMENT OF PROJECT ASSESSMENT TECHNIQUES

INTRODUCTION

The Government of Zimbabwe, 1like any other government
invests scarce material and human resources to meet or
realise set policy objectives.

It does not necessarily follow, that in the process of
investing these resources, the employment of the resources
would be effective. As McKean (1958) has already shown in
the experience of the United States of America, governments
are not necessarily guided by the economic ethos of
efficiency in resource employment. Resource
under-utilization, in opportunity cost terms, has been found
to be very wide spread (McKean 1958). However, this must
not be taken to mean that governments do not wish to realise
value for their resources, especially in the Third World
where resource scarcity is rampart.

It follows therefore that in the assessment of how the
Government of Zimbabwe has used scarce resources in the
water and irrigation sector to meet its objectives of
economic growth and of income equity, the key questions to
be asked are those pertaining to how the resources have been
used and whether this was the best way of using these
resources in relation to the benefits realised. Answers to
these central questions can not be arrived at easily. There
is therefore a need to employ some analytical tools that
would indicate whether the set objectives were being met and
at what price.

In attempting to assess the role of irrigation in meeting
government policy objectives, two analytical criteria have
been used as frameworks for analysis. No new criteria has
been developed for this study, and the criteria adopted here
have 1largely been employed as they are theoretically
developed by other researchers with minor modifications
where the absence of data did not allow for full adoption.
For the large-scale commercial sector, cost-benefit analysis
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(CBA), and the normal criterion of maximizing net benefits,
is adopted as a framework for assessment. However,
Cost-Effectiveness Analysis (CEA), as the criterion of cost
minimization, is used as a framework to assess performance
and goal achievement in the small scale irrigation sector.
The difference between the two methodologies is a matter of
degree. They are both rooted in the notion of economic
efficiency, but the 1latter is more suited to projects
designed to meet. the political objectives of equity.

In the small scale irrigation sector, production is mainly
geared towards meeting subsistencerequirements of individual
families, and any sales of the surplus are also for the same
purpose. The main characteristic of the sector is that
output is unquantified in money terms as no real measurement
takes place. It is however possible to estimate the level
of yield realised, and to apply some sort of monetary value
to it, although this is not done as a matter of procedure.
What perhaps is important in the assessment is not the yield
per se, but the level of output of consumables which can be
realised by irrigators from a given set of resource inputs.
In other words, the study is interested in finding out
whether small scale irrigation is the most cost-effective or
least cost method of fulfilling consumption requirements on
a self-sustaining basis for the peasantry sector. There is,
therefore, a comparative element to the assessment. In
Zimbabwe the small scale irrigation sector comprises, those
farmers both in the communal and resettlement areas with
land holdings of less than 5 hectares. The "widespread use
of public subsidies in this sector could distort the
economic choices to be made.

It is important to note that these two methodological
techniques are not actually employed by the government in
the selection of projects, even when donor agencies have
insisted on these as part of the pre-condition for financing
and implementing a project. Most of the nearly 183 small
scale projects and many large scale commercial projects have
already been selected on other grounds. By taking a sample
of these projects and assessing them using cost benefit
analysis and cost-effective techniques, it should be
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possible to establish how far the chosen projects have or
are 1likely to fulfil the objectives of ‘'growth' and
'equity'. In some cases the assessment can be reduced to
the hectare level using generalised costs and benefits for
any given crop. In addition, since one of the objectives of
the thesis has been to consider alternative methods of
achieving 'growth and equity' it has also been necessary to
consider the effectiveness of the Land Resettlement
Programme which is designed to develop dry land cultivation
and to promote an equitable share of production inputs such
as land, finance, capital and human capital. Equally
important is the consideration of intra-regional food
transfers, in so far as this concept recognizes the essence
of respecting climatic and edaphic characteristics in crop
production.

Cost-Benefit Analysis and its role in Commercial Irrigation
Development

Commercial irrigation comprises 93% of all irrigation
activity in Zimbabwe. The justification for the use of Cost
Benefit Analysis (CBA) for this sector lies in the fact that
the sector employs resources with the aim of maximizing
profit, that resources used are recorded in money values and
output is mostly for sale; the inputs and outputs are
therefore quantifiable in monetary values. The sector
therefore can appropriately be evaluated by employing the
economic efficiency criterion in the allocation of
resources. In the process of pursuing profit, high crop
productivity should be achieved, and hence economic growth
should be realised. However, whether growth maximization
actually occurs will depend on whether profits are actually
re-invested within the economy. This is a very important
consideration, especially when it is considered that the
dominant factor in Zimbabwe's commercial irrigation is the
existence of corporate multinational agribusinesses
producing high value export crops, and the high possibility
of externalisation of dividends.

As an investment assessment criterion, the notion of
economic efficiency is basic to neo-classical economics and
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provides one of the key rationales for the free market
system (Rees 1985). For this reason, it is chosen here in
the assessment of commercial irrigation, a sector still
strongly linked to the free market system. The assumption
is that ©private farmers and agribusiness have a
predisposition towards efficiency, albett - with some
recognized imperfections, which could, at least in theory,
be corrected. Furthermore, it is increasingly becoming
common for the govefnment to require public sector agencies
to work to the same objectives and to do so by adopting more
'‘commercial' attitudes. All parastatal bodies and state
farms in Zimbabwe have, at least at the level of rhetoric,
been encouraged to operate on private sector lines and to
show evidence of profitability (Zimbabwe Herald, February
1986) . The Commission of Inquiry into Parastatals set up in
1984/85 was conceived within this vein of thinking.
Although the results of parastatal operations have fallen
far below policy expectations, this does not however negate
the spirit of the intention.

Before cost-benefit analysis can be employed in the
assessment of Zimbabwe's commercial irrigation, it is
important to appraise the theoretical basis of the
methodology, so as to understand both its limitations and
strengths, and their implications for the present study.

The Theoretical Basis

Cost-Benefit Analysis is an application of the theory of
resource allocation. The rationale for such an analysis,
along with the allocation theory, can only be understood and
vindicated by reference to propositions at the centre of
welfare economics. Traditional welfare economics is
concerned with the maximization of social welfare, assuming
that individuals are the best judges of their own personal
utility functions. The concern is with the realization of
total welfare (present value) irrespective of the
~distribution between people. Theoretically, changes in
people's welfare should be measured by their willingness to
pay for the benefits of a project. These benefits and costs
borne by individuals are aggregated into benefits and costs
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by simple addition. However, because of the existence of
externality costs, governments intervene in order to attempt
to socialise the costs as well as the benefits, at national
level. Accordingly, a project is to be undertaken if its
social benefits exceeded its social costs, that is if its
'net social benefit' is positive.

However, public and private investments do not always seek
to maximise efficiency. There are problems of equity, the
solutions of which cannot be realized within the limitations
of this criterion. It is clearly evident, therefore, that
the limitations of the theory have rendered Cost Benefit
Analysis unable to fully address the equity issue, and these
have become very central to every investment process. Hence
the criterion is used in this study as a framework only

where key objectives of government, like equity, are less
important.

The Assumptions

The major theoretical assumption upon which Cost-Benefit
Analysis is built is that of a perfect competitive market.
For market mechanisms to automatically produce welfare
maximization, the following conditions must hold:-

1. Consumers of goods and services must be rational beings
and consistent in their pursuit of maximizing individual
utility from their consumption.

2. The consumers' (of project benefits) preference must be
such that their willingness to substitute one commodity
or benefit for another in response to price changes,
diminishes as more and more is substituted.

3. Consumers' preferences (reflected by their willingness
pay) must be independent of the purchasing activities of
others, for otherwise the consumption of one household
may violate Pareto Optimality rule, by leading to a loss
of satisfaction in another; an aspect which will not be
reflected in the prices of goods.
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The producers, on the other hand, must pursue
consistently the principle of profit maximization in
project implementation and general investment.

Production must be carried out under conditions of
decreasing returns so that there is no threat to
competition by large monopolistic corporations.

There must be no physical interdependence among the
production processes of different agencies, that is,
there should be no externalities resulting from
production.

The market where goods and services are exchanged must
be perfect. This means that all participants in the
market must have complete information about prices and
commodities, and that all of them, on both sides of the
market, are so small that they canforece no influence
on the prevailing prices.

In order for exchange to be possible, commodities must
be of a form which is marketable, that is the sellers
must be able to withhold the product from individual
buyers, and thus forcing the buyers to pay the market
price if they are to obtain goods and services.

The Pareto basis of the CBA model also pre-supposes
that the resultant distribution of income is
appropriate, and that exchange is taking place in a
state of economic stability or equilibrium.

The resources in the economy are assumed to be fairly
mobile, and moving to optimal uses. Such a movement is
regarded as a natural consequence of profit
maximization, which allows owners to sell to the
highest bidder. The cost of transport enters profit
maximization calculus in an optimal spatial flow of

resources.

There should be full employment of both human and
material resources.
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12. Most crucial of all, the price in the market is taken
to represent the value of the commodities, and
therefore consumer preference (expressed - by their
willingness to pay) reflects consumer sovereignty, in
the pursuit of individual welfare. Prices therefore
are regarded as a measure of the marginal social cost
and marginal social value.

While these assumptions are necessary for the theoretical
development of the CBA model, in practice none of these
assumptions can ever be fully met. Does this nullify the
usefulness of the model in the analysis of practical
situations? Not necessarily. Although the assumptions are
inapplicable, and can in some cases cause methodological
confusions and problems, it has to be accepted that the
assumptions play an important role which must be taken into
account in any practical Cost-Benefit Analysis. For
example, since all investors, public and private, would seem
to be concerned with the efficient use of resources
regardless of the objectives being maximized, the
assumptions would help by establishing conceptual frameworks
within which such thinking or <concern could find
expression. The real world operates under imperfect market
conditions where there is prevalence of monopoly, massive
unemployment of both material and human resources, political
interference in optimal decision processes, and acute
poverty and unequal distribution of incomes as well as
numerous unstable, inflation ridden economies. The
existence of all these factors that negate the theoretical
requirements for a CBA model, have not stopped the search
for the improvement of the CBA as a tool to aid efficiency
in decision making.

Recent Advances

Recent modifications of the CBA model, started as far back
as 1968 and are largely associated with developments in the
Less Developed Countries (LDCs). The use of CBA in these
countries has been associated with the activities of donor
agencies from the developed countries, such as the World
Bank (IBRD), Oxfam, IMF, UNDP, FAO, as well as bilateral aid
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agencies like the Overseas Development Administration (UK),
United States Aid for International Development (USAID) and
many others. The modifications and additions are nearly all
due to the fact that the basic Paretian assumption of the
perfect market upon which the CBA mode is founded, although
not fully applicable in developed countries, are
non-existent and inapplicable in all LDCs. In the LDCs
there is universal absence of economic stability, and all
governments, without exception, are heavily involved in the
economic activities through either a chain of fiscal
controls affecting domestic price fixing, export controls,
import restrictions, subsidies on domestic consumption and
various taxation measures, or through direct participation
in the production process using parastatal organisations.

Given that the criterion uses large sets of data, the
absence, in some countries of correct sets of data, and the
complete absence in others of:data collection tradition, has
meant that some modification of the model is inevitable.
Part of the drive behind the modification has been the need
'"to embrace the equity issues neglected by the classical
theoretical CBA, given the massive poverty in most LDCs and
chronic inequalities between the urban and the rural
communities. Because of this new concern for the poor,
donor agencies have sought to 1load CBA with tools to
interpret this bias.

Perhaps the most important factor has been the insistence by
donors for some mathematical logic and accounting system in
project formulation, planning financing and implementation.
Modifications have been carried out by economists and
analysts, working singly or for aid agencies as indicated on
Table 1. V

These contemporary methods focus attention upon questions of
relative valuations, timing and the incidence of costs and
benefits. The values of factor prices and outputs of
projections have been estimated by determining shadow rates
which represents the social opportunity cost of resources.
There has been less emphasis in LDCs upon simulating the
values of unpriced items. Analytical procedures have tended
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to cope with distorted market prices and have dominated the
rural planning literature at the neglect of risk assessment,
and hence there has been considerable divergence between
project expectations and outcomes.

TABLE 1
RECENT ADDITIONS TO PROJECT APPRAISAL METHODOLOGY

Main Little and Dasgupta Gittinger Squire and
Authors Mirrless Sen and Van Der Tak
Marrglin

Sponsoring
Organisation OECD UNIDO IBRD IBRD
Year 1968 1970-72 1972 1975
Main Research UN World IBRD
Users ODA (UK) Agencies Bank Research
KFW .
(West/ FAO
Germany)
Numeraire Foreign Consump- Value Public
Exchange tion added Income
At In In In
Disposal Domestic Domestic Foreign
of
Government Currency Currency Exchange
Main Consump- Consump- Economic
Thrust tion tion Efficiency Income
Vs vs Distribu-
Investment Investment tion

Evaluation of development experience in the LDCs since
Second World War has shown that although laudable increases
in Gross National Product (GNP) have been achieved in many
cduntries, the benefits from this economic growth have
and that the
differentials in real income between the richest groups and

failed to trickle-down to the poorest,
the poorest have widened (I D Carruthers, 1978). There