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PART I GENERAL BACKGROUND

1. INTRODUCTION

1.1 General Background

Zambia covers an area of 752,614 km2. It is a land 1locked
country, and 1is surrounded by Tanzania, Mozambique, Malawi,
Zimbabwe, Botswana, Namibia, Angola and Zaire. It lies mainly
on a plateau ranging from 900 - 1,500m above sea level. The
climate is sub-tropical but rather cool on the high plateau.

The rainy season is from November to April and rainfall ranges
from 700mm in the South and Southwest, 800 - 1,100mm in the
Central (including Lusaka and Eastern Province) to over 1,400mm
per annum in the North and Northwest regions. The dry season is
quite a Tong period from May to October for six (6) months.

According to the 1990 census on population, housing and
agriculture, the total estimated population was about 7.8 million
with an average annual growth rate of about 3.2% over the last
decade.

About 70% of the population 1is concentrated 1in the five
provinces, i.e. Southern, Central, Lusaka, Copperbelt and Eastern
mainly along the 1line known as the old rail. The country’s urban
population is estimated at 42% but much higher in the above
mentioned five provinces.

Administratively, Zambia is divided into 9 Provinces and 60
Districts. :

Zambia’'s economy experienced a continuous decline since the mid-
70s with a more serious condition in the last few years. The
economy is over dependent on copper export earnings which account
for more than 80% of the total GDP. The fall of copper prices
on the international market, which started in the mid-70s and the
excessive imports of goods for both consumption and production,
have gradually undermined the national economy. The Government,
therefore, has been relying heavily on the external borrowings
to pay for the imports. This has increased the national debt to
about US$7.0 billion by the end of 1993.

1.2 Agro—ecological Zone

The country can be broadly divided into three agro-ecclogical
zones as mentioned below;

(1) The Northern high rainfall zone which occupies about 46% of
the country and characterized by acidic soils and a Tow
population density, where shifting cultivation, and the
cultivation of sorghum, cassava and maize have been
predominantly practiced.



(2) The Central and Southern zone with the eastern plateau about
40% of the national land area, is characterized by the
permanent cultivation with the predominant production of
maize, groundnut and 1livestock.

(3) The zone of Western semi-arid lands and the Rift valley
which occupies about 14% of the national 1land area, is
characterized by the hot and dry climate, where agriculture
production is limited to the cultivation of sorghum, millet
etc., and extensive livestock rearing.

2. Agricultural Development Review

2.1 Existing Agriculture and Development

(1) Agricultural Production
Zambia has a high potential for agriculture with about 1.4
million ha cultivated annually out of the potential arable
land which is estimated to be over 42 million ha. Zambia's
agro-ecology permits a wide variety of farming systems and
crops and there is an abundance of natural resources. Very
1ittle structural change or diversification has taken place
in the agricultural sector.
Existing Area and Production of Major Crops (1890 - 1993)

(unit:’000ha/’000ton)

Year 1990/1991 1991/1992 1992/1993

Crops Area Products | Area Products | Area Products
Maize 580 1,448 661 483 633 1,598
Sorghum/
Millet 93 33 107 61 99 73
0i1 Seedsx* 217 129 124 29 130 91
Cotton 33 69 60 26 79 58
Tobacco 4 5 5 2 13 7
Rice 11 14 14 9 13 14

* included Groundnut, Sunflower, and Soybean
Source : Central Statistics Office and Early Warning Unit

Zambian agriculture is predomin&ht]y rainfed and rainfall is the
major determinant of the sector’s performance in a given year.

In 1993, Zambia experienced one of the worst drought periods in
its history. The production of maize (the staple food crop)
decreased to about one third of the planted area due to no
rainfall in January to February, the major rainfall and growing
period.



In Zambia the irrigation potentials with various surface water
resources are considered very high, but only 6% of these
potentials are currently utilized.

Therefore, the irrigation development could realize one of the
best options for diversifying the agricultural development in
large and small scales, and for promoting the sector of export -
oriented crops in the country. This would improve the export
earnings for the country if more high value crops were produced
for exporting. In addition, the country has a long dry period
which needs irrigation applications for farming proceedings.

(2) Crops
Maize is the main staple crop and occupies 60 to 70% of the
cultivated land in the country. Cropped areas and production

conditions of the main crops are described in the following. A1l
crops are domestically consumed except tobacco, coffee, flowers
which are for export purposes.

2.2 Irrigation Policy

The Government of Zambia considers the achievement of food
security and self sufficiency in food production as the prime
objective of agricultural development. To this end as well as
to diversify agricultural production including export orientation
the Government puts high priority to irrigated agriculture and
actively promotes irrigation developments.

2.3 Institutional Condition for Irrigation

The drrigation and Land Husbandry Branch in the Ministry of
Agriculture, Food and Fisheries is responsible for the task of
irrigation development through its Irrigation Section. But this
section lacks of adequate equipment and facilities as well as
technical staff to be fully functional and operational.
Institutional weakness of this section makes it difficult to
handle the development plans for idrrigation and related
development programmes caused by the lack of practical
experiences by the staff. The restructuring process under the
ASIP programme will meet most of these shortfalls. However
elaborate training programmes both at field (practical) and
theoretical levels will still be necessary.

2.4 Development Potential
(1) Natural Resources

{1) Climate
The mean annual temperature in Zambia is largely within the
moderate range of 18 C - 22 C. During December to February the
day time temperature vary between 20.4C - 26.3 C and the night
time temperatures vary between 17.3 C - 21.8 C. Maximum air
temperatures are not a limiting factor forgrowing most crops and
they are usually below 35C except in the major river valleys.
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The mean yearly relative humidity varies from 55% around the
shores of Lake Bangweulu in the north, although on a daily basis
to as low as 25%, in some areas particularly during the hot dry
season. During the main crop growing period {(rainy season) the
mean relative humidity of above 70% is observed in most areas.

In the higher rainfall areas sunshine may be less than optimum
for some of the annual growth there. However, even during the
rainy season the average sunshine generally exceeds 4 hours per
day.

Winds are generally abundant in Zambia. However, they do not
adversely effect the crop growth except during thunderstorms.
The recording periods on evaporation are rather short and
variable from station to station that it is difficult to draw a
meaningful conclusion.

Rainfall is very important 1in Zambia. The seasonal minimum
assured rainfall varies from 229mm at Katondwe Mission near the
Luangwa Zambezi confluence, to 1,103mm at Samfya on the shores
of Lake Bangweulu. However, many stations in Zambia have a
dependable rainfall ranging between 600 - 800mm, corresponding
to an average seasonal rainfall of about 850 - 1,000mm, but there
is no rainfall at all for a long period from May to October.

The Southern African region experienced a severe drought in
1991/1992 which is adversely affected the crop production. Maize
which is the staple food crop was severely affected by this
drought, resulting in a very low yield.. The drought was more
serious in the southern part of Zambia. It is believed that this
scale of drought occurs once in every 50 years by probability.

In ordinary circumstances, Zambia has a small scale drought once
every 2.5 years, a medium scale drought once every 5 years and
a serious drought once every 10 years.

(2) Water Resources

Zambia can be considered to be one of the fortunate African
countries as far as water potential 1is concerned. Water
potential is estimated at about 90 billion cubic meters (cu.m)
of annual run-off and about 150 billion cu.m in storage water
comprising of reservoirs, swamps and lakes.

(3) Land Resources

Land in Zambia is owned by the state and can be divided into two
categories of tenureship; State land and Traditional land. State
land which is about 6% is almost exhausted and 1is Tlargely
occupied by urban settlement and commercial farms. The current
and potential land utilization is shown below;



(2)

(3)

Total geographical 72,260,000 ha

Total land area 74,338,000 ha
(Forest reserve) (5,945,540 ha)
(National parks) (6,472,360 ha)
State land 4,515,000 ha
Reserved trust land & other land 70,745,000 ha
Agricultural Tland 37,620,000 ha
(Cultivable) (11,400,000 ha)
(Regularly cultivable) (5,670,000 ha)
(Annual crops) (2,670,000 ha)
(Perennial & shifting) (3,000,000 ha)
(Irrigable) (14,880,000 ha)

Human Resources

Population (1990 census) 7,800,000
Population Distribution
(0 - 5 years) (1,600,000)
0 - 15 years 4,000,000
15 - 64 years 3,708,000
Over 65 years 92,000

Labour Force

Total employed 1,000,000
Informal 500,000

(105,000 in agricultural sector)
Formal 500,000

(50,000 in agricultural sector)

It has been estimated that 54% of formal sector
participation have an educational level above grade 8 - 12.

Participation

There are estimated 466,000 subsistence farmers, 122,400
small scale farmers, 22, 100 small/medium commercial and 750
- 1,000 large scale farmers in the country.

women constitute 58% of the population and have
responsibility of about 75% of the labour on subsistence
farms, their primary responsibilities include Tland
clearing, tilling, planting, weeding, harvesting and
transportation. Men on the other hand clear and till and
help in planting.

Socio-economy

Abundant energy resources are available and the woodiand and
forest produce over 14 million cubic meters of wood fuel annually
contributing 66% of the total energy needed. The country has
over 1,750 MW generating capacity. Proven coal reserves exceed
30M tones and satisfy 9 ¥ of the demand.
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The country’s only major energy import is petroleum, sroviding
12% of the energy demand for which Zambia has a bulk supply
pipeline and its own refinery.

Copper is Zambia's 1leading export commodity and remains the
fulcrum of the country’s economy. Zambia has no oil, no natural
gas, 1ittle uranium oxide, some deposits of low grade coal but
rich in hydropower.

3. General Economic Environment And Policy
3.1 Economic Situation and Agriculture

Zambia’s economic environment during the last decade has been
characterized by a slow overall economic growth, declining
employment, falling real income, high inflation rates, heavy
dependence on copper exports which are declining on the
international market, large current account deficits, sizable and
growing external debts and 1large fiscal deficits. This
environment has had a damaging impact on agricultural growth in
Zambia. Consequently the importation of food has been necessary
once every three (3) years and the sector’s performance has been
shown as below potential. Since 1991 the Zambian economy has
been l1iberalized and state-owned enterprises have since been
privatized step by step, resuiting in a gradual change for a
healthy national economy.

3.2 Agricultural Strategy

Some analysis of strategic issues in Zambia agriculture provides
a reasonable basis foridentifying some strategic objectives and
policy options for agricultural development in the country for
the next four (4) years up to the year 2000 under the ASIP
programme. The following 1insists a necessary strategy for
increasing the agricultural production.

(1) Improve the incentive structure for all farmers through the
irrigation development.

(2) Enable smallholder farmers to participate in growth by
increasing their access to rural infrastructure and human
capital facilities and services.

(3) Encourage the use of labour on which most rural Zambians
depend for their income.

(4) Encourage 1increasing use of the most readily available
resources to most farmer’s land

(5) Promote the production and use of new adaptability among
smallholder farmers including resource disadvantaged

farmers.
(6) Promote the development of sustainable agricultural
programmes.



The challenge facing Zambia in its effort to develop agriculture
and transform it into a major economic growth is very large.
Achieving a pattern of agricultural development that can
successfully meet these long-term objectives will require the
Government to implement a carefully designed and prioritized
Agricultural Sector Investment Programme (ASIP). This programme
aims at providing the macroeconomics and institutional framework
for developing agriculture.

3.3 Agricultural Sector Investment Programme (ASIP)

This programme aims at addressing issues pertaining to policies
and institutional measures specifically intending to stimulate
the agricultural growth.

Zambia will have to implement a special and long term programme
to specifically increase the agricultural growth. Three priority
areas should underpin the design of these programmes;

(1) 1increasing sustainable agricultural productivity on
smallholder agriculture.

(2) development of new and sustainable sources of agricultural
growth.

(3) assuring wider participation of the poor in agricultural
growth.



PART II TERMS OF REFERENCE

1. Needs for Master Plan Study on Irrigation Programmes for
Rural Development.

The Ministry of Agriculture, Food and Fisheries does not have
enough manpower capability, technology and funds for irrigated
agricultural development. It also lacks an effective Irrigation
Engineering Section which will be responsible for the provision
of technical services on idrrigation institutional farming
enterprises and individual farmers.

The main constraint for understanding this study has been due to
lack of existing adequate data, no concept and justification of
projects for "drrigated agriculture” in the country and
agriculitural development 1in the future. The Ministry of
Agriculture, Food and Fisheries needs to prepare future plan to
strengthen agricultural development through a sub-sectoral
approach such as irrigated agriculture, developing and
institutional strengthening of the Irrigation Engineering
Section, in order to systematically achieve the following
targets;

(1) To increase the irrigated agricultural production in order
to attain the stabilized self sufficiency in food production
for the country by the year 2015.

(2) To improve the standard of 1living for the rural households
and guarantee more work for the population in he
agricultural sector.

(3) To strengthen institutional organization of the Ministry of
Agriculture, Food and Fisheries and strengthen the
irrigation engineering section in the Department of
Agriculture.

(4) To contribute to the effectiveness of the irrigation sub-
programme in ASIP.

As a matter of fact, this Master Plan Study will facilitate,
improve and enhance planning and invest in the agricultural
sector especially in the Irrigation Sub-sector and the IES in the
Ministry of Agriculture, Food and Fisheries.

2. Objectives of the Study

(1) To carry out a preliminary assessment of the agricultural
sector in Zambia and to collect data for agricultural
development.

(2) To evaluate the agricultural potential of the country on a
sub-sectoral basis 1in irrigated agriculture and the
irrigation engineering section.



(3) To formulate a strategy for effective exploitation of the
natural, agricultural resources 1in relation to agro-
sociological zone basis.

(4) To prepare development plans on the strengthening of
irrigation sub-sector and strengthening the 1irrigation
engineering section for the 2ist century on the basis of
this study.

3. Study Outlines
3.1 Proposed Study Methodologies

The proposed methods of the study is to formulate the Master Plan
of Zambia’'s irrigation development up to 2015 through
agricultural sub-sectoring on irrigated agriculture and building
up of the irrigation engineering section. The proposed master
plan study will be made by evaluating and/or assessing major
categories such as potential for irrigated agriculture, existing
crop production processing and marketing, resettlement and/or
environment, existing agricultural development and
infrastructure, rural development and women in development with
detailed analysis, potential growth capacity and possible
investment programme for sub-sectors in the framework of rural
development.

3.2 Project Prioritization

Priority projects will be identified and listed up to 2015 by
irrigated agriculture. Priorities will also be divided 1into
periodic categories as follows: (a) as short term up to 2000,

(b) medium term up to 2010 and (c) long term up to 2015 for the
important irrigated agricultural development projects. These
will indicate definite strategies for agricultural development
and will form the priorities for the projects to be implemented.

3.3 Preparation of Deve10oment Plans

Detailed irrigated agricultural development plans will be
prepared through the feasibility study, such as an establishment
plan for the irrigation engineering section which is the most
prioritized project by irrigation sub-programme in the ASIP and
rehabilitation or improvement plan for the proposed project with
high priority.

4. Scope of the Study
4.1 General

The Government of Japan and the Government of Zambia shall
jointly carry out the study. About eighteen months (18) is
required to carry out fundamental data collection and analysis,
field survey of existing project, evaluation and formulation of
new irrigation projects and how to construct the infrastructure
such as irrigation system for both the dry and wet seasons. The
study includes many components such as rural infrastructure,
meteorology, hydrology, soil capability, and marketing systems,
as well as environmental factors, social infrastructures and
other basic investigations.



4.2 Scope of the Study

In order to prepare a Master Plan on irrigation programmes for
rural development in the Republic of Zambia and to present
recommendations for the implementation of the irrigated
agriculture, emphasis in the study will be put on the
identification of bottlenecks and constraints for development and
the identification of solutions and development possibilities.
The development plans will be prioritized according to types of
irrigation schemes, i.e. small scale and large scale in the
framework of rural development.

(1) Fact-finding

In general, the following survey areas will be covered, and
settings and socio-economic situation in the country will be
studied to acquire basic information, data and useful reference
for sectional development.

- basic natural resources on climate, land and water
resources

- natural resources including human resources in the
country

- major past and present development activities by
foreign government and international organizations.

(2) Review of the Present Conditions for Development

The present situation of sector development 1in irrigated
agriculture and social infrastructure will be analyzed. Then
current bottlenecks and constraints for development will be
identified. :

- irrigated agriculture, infrastructure, processing and
marketing facilities

- physical conditions

- resources availability and 1irrigated agricultural
infrastructure

- current irrigated agricultural activities

- promotion policies and institutions

- social infrastructure

~ transportation

- public utilities

- land conservation, consolidation and elevation

- manpower

- irrigation engineering section and enhancement plan in
ASIP

(3) Assessment of Development
Development will be assessed on a sectoral basis from the

technical and economic point of view. Analysis of development
needs, capability, constraints and impacts will also be included.
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The analysis on the study results of the above (2) will be
reviewed in relation to the present state of development.

These will then be evaluated in order to improve the income level
and 1living conditions of the existing farmers through the
improvement of production per unit area.

- Irrigated agricultural development

- Irrigated agricultural infrastructure development

- Irrigated agricultural institutional development

- Irrigated agricultural processing and marketing system
development ‘

The requirements for future social infrastructures will also be
examined. Assessments on future social economic conditions of
the above examination are as follows:

- Projection on future socio-economic and industrial
situation

- Future transportation needs

- Future public utilities and energy

- Urban and rural structure plan and land conservation

(4) Preparation of Irrigated Agricultural Development Plan

Based on the above survey results, the proposal to strengthen
plan for irrigated agriculture and construction unit will be put
forward. Then, by 1integrating the related elements and
establishing the components, the irrigation/construction
development plan will be formulated with the priority projects
being identified. '

(5) Implementation and Investment Plans

The following areas will be studied for the above mentioned plan.
- Proposals for detailed study and/or basic design for
the implementation
- Preliminary cost estimates for identified projects
- Implementation schedule for identified projects

4.3 Study Plan

The irrigation master plan study on irrigated agriculture up to
2015 will be undertaken by both the Japanese study-team and the
Zambian counterparts—-team . This study will be divided into the
following three (3) phases;

(1) Phase I : Preliminary Investigation, Data Collection

Preliminary investigation and data collection will be made
on the following items;



- Review of Irrigation sub-sector in ASIP

@ Completed

! Master Plan Study on National Water Resources ZF
|

. v
‘ Master Plan Study on Irrigation Programmes
for Rural Development

Proposed

Phase I; Preliminary Investigation and Data Collection

- Review of IES established plan in ASIP

- Cataloging of existing project

- Evaluation of the old development and on-going
programmes

~ Assessing their impact on agricultural developments

- Assess the rehabilitation needs of old institutions and
irrigation infrastructures

Phase I1I; Project Formulation and Prioritization

- Preliminary analyses of IES establishment plan

- Study of optimum development strategy in irrigation
field

- Identification of existing constrains in irrigation

- Identification and evaluation of irrigation potential

- Examining the priority project

- Identification of priority projects

Phase III, Decision of plan and project evaluation

- Preparation of IES establish plan

- Preparation of rehabilitation or improvement plan for
the proposed project

- Infrastructure design and cost estimation

- mn?(ggect evaluation

Flowchart of the Study



- Identify the existing projects

- Evaluation of the old development and on-going
programmes

- Assessment of the 1impact of irrigated agricultural
development

- Assessment of the rehabilitation needs for old
institutions and irrigation infrastructures

(2) Phase II : Master Plan Study

This phase will comprise of new proposals for irrigated
agricultural development programmes. The study to formulate
short, medium and long term agricultural development strategy
in the country will be carried out using an irrigated approach.

The Projects requiring priority and urgent implementation will
be determined through the formulation of the master plan study.
An institutional building plan for the irrigation sector 1in
Department of Agriculture will be prepared in accordance with
ASIP.

- Preliminary analysis of irrigation engineering
establishment plan

- Study of optimum development strategy in the irrigation
sub-sector

- Identification of existing constraints in irrigation

- Identification and evaluation of irrigation potential

- Examining the priority among the projects in the sub-
sector

- Identification of priority projects for rural
development

- Preparation of the Master Plan

(3) Phase III : Feasibility Study

- Preparation of IES establishment

- Preparation of rehabilitation or improvement plan for
the proposed projects

- Infrastructure design and cost estimation

- Project evaluation

4.4 Work Schedule

The study will require approximately 18 months to execute all the
components of fundamental data collection and analysis, field
survey, existing projects evaluation and new projects
formulation, and project prioritization.



Tentative Work Schedule

Month in Order

Work Item

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Field
wWork
Phase I BT R RS
Phase 11 v e R
Phase 1I1II 2 T S S e
office Work N AN o N D
Reports Ic/R PR(1) PR(2) It/R PR(3) DF/R F/R

4.5 Expertise Requirement

The Zambian counterparts team and the Japanese study team are
required for the related surveys and studies. The whole study
procedure should work together by experts from various fields as
proposed below:

Experts and Study Team

Study Team

Field . Reguired man ~ month
Japanese Zambian

1. Project Leader 15 -
(Co-leader) - 15
2. Hydro—-Meteorologist 10 10
3. Irrigation Engineer 15 15
4. Agronomist/Extension Specialist 15 15
5. Soil Scientist/Land Use Planner 10 10
6. Inland-fisheries Specialist 08 08
7. Forestry & Environment Specialist 10 10
8. Marketing Specialist 10 10
9. Socio-Economist 10 10
10.Project Evaluator 15 15
11.Infrastructure Design & Cost Estimator 10 10
12 .Water Management Specialist 12 12
Total man-month 140 140

4.6 Reports

The study team will prepare the following reports in English to
the Government of Japan and the Government of Zambia in the
course of the study.
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- Inception Report : at the commencement of Phase 1

study
- Progress Report 1 : at the end of Phase I study
- Progress Report 2 : at the end of Phase 11 study
- Interim Report : at the beginning of Phase II11 study
- Progress Report 3 : at the end of Phase III study
- Draft Final Report : at the end of Phase III study
- Final Report : Final Report will be prepared

within one (1) month after the
submission of Draft Final Report

5. Expenditures/Cost Estimate

The Government of Japan shall meet all expenditure requirements
for the Master Plan Study including survey works, procurement of
materials, transportation, etc.

6. Training of the Study Team

It is requested that The Government of Japan will provide
training opportunities to the Zambian counterparts team
participating in the study including skills for preparations of
the related reports in the framework of technical transfer for
building up corresponding local expertise in Zambia’s Ministry
of Agriculture, Food and Fisheries.

7. Executing Agency

The Ministry of Agriculture, Food and Fisheries (Department of
Agriculture) shall execute the cooperation 1in the study
proceedings with assistance of the Japanese Government and the
Water Affairs, Ministry of Energy and Water Development.

The Coordinating Committee will comprise of the Planning Unit,
Ministry of Agriculture, Food and Fisheries i.e. Veterinary and
Tsetse Control Services, Fisheries, Forestry together with
Development of Water Affairs, Lands, Resettlement Department
under Vice-President’s Office and other related authorities of
the Government.
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