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Foreword

The surface water resources of continental sub-Saharan Africa are dominated by
several features that emphasize the need for intemational collaboration. The most salient
one is the fact that all countries have shared rivers and the seventeen major basins (with
areas of more than 100,000 square kilometers) are shared by no less than thirty five out of
the forty one continental countries. Three of these major basins are each shared by nine
countries which, with the exception of the Danube, is more than in any other part of the
world.

The overall role of the several RBOs reviewed in the report is to promote, through
international cooperation, studies and the construction of works that will lead to an
integrated, economically and environmentally sustainable, and technically sound
development of the water resources of a river basin. As part of that role some RBOs
have a mandate to develop formulas for the equitable sharing of waters and sometimes
they are also assigned the duty to ensure that the agreed allocations are correctly applied.

The performance of RBOs varies widely. Of the various functions assigned to
RBOs, planning has met with the least success except where it has been assigned to
international consultants. There is therefore a need to develop much greater planning
capacity if projects are to be objectively and well prepared for financing and
implementation. Data collection and processing by RBOs has met with mixed success
except where it has been sub-contracted to specialist national agencies. The raising of
funds for construction has been successfully undertaken once projects have been well
prepared. Against that, the raising of funds for the operational functions of the RBOs
themselves displays many serious shortcomings.

It is evident that all RBOs in sub-Saharan Africa depend largely on assistance from
extemal support agencies (ESAs) for their success. However, there is a need for better
collaboration among ESAs if the mistakes of the past are not to be repeated. There are
many important issues raised in the report that need to be considered by ESAs, as also by
some RBOs that have now lost direction.

Kevin Cleaver
Director
Technical Department
Africa Region





Abstract

This report has been prepared as a contribution to a concerted effort within the World
Bank to define more explicitly its policies towards water resources management. In
particular, it aims to assist the World Bank and other intemational organizations in their
pursuit of a more active role in helping sub-Saharan African countries improve the
management of shared water resources. At the same time, the report contains some
generic findings that should be of direct value to decision makers in riparian states
involved in such issues.
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1. INTRODUCTION

The rapid growth in the development of water resources over the last forty years has, in
many parts of the world, seriously depleted the remaining unexploited reserves. As a result,
governments and external support agencies (ESAs) are beginning to give much more attention to
the strategies and actions that should be pursued in order to ensure that future water demands can
be met in a cost-effective and technically sound manner. It is against this background that the
World Bank has recently published a Water Resources Management Policy Paper (World Bank
1993) which emphasizes the Bank's overarching objective to reduce poverty by supporting efforts
in developing countries to promote equitable, efficient and sustainable development of water
resources for all purposes - domestic, industrial, agricultural and power. As important elements
of its newly-defined policy, the Bank proposes to play a more proactive role, together with other
international organizations, in helping countries improve the management of shared international
water resources. Through technical, financial and legal assistance, the Bank, if requested, will
help governments to establish or strengthen institutions, such as river basin organizations (RBOs)
to address transnational water management activities. In its program to implement its policy, the
Bank will undertake a range of actions including the preparation of regional policy papers,
guidelines and papers on best practice and institutional capacity building. This report is part of
that implementation program with a specific focus on the roles and objectives of RBOs and on
the way in which the Bank and other ESAs can best support the fostering of African co-operation
in river basin development. This report, together with a similar reportl/ prepared on West
African RBOs in 1987, will form one of the building blocks of the water strategy paper for the
Africa Region of the World Bank, now in course of preparation. At the same time it is hoped
that this report will be useful within the World Bank for operational work in water project
preparation and will serve the aims of promoting co-operation at the regional level.

The following section of this report gives some indications on the RBOs visited, while
Chapter 2 describes the main characteristics of the international rivers of sub-Saharan Africa
(SSA). Chapter 3 analyzes the forms and objectives of the RBOs visited with a brief description
of their main features; a detailed description of each RBO is given in Annexes 1 to 10. Chapter
4 is a review of past achievements of the RBOs visited, while Chapter 5 proposes a future
perspective with ingredients for success. Chapter 6 offers some conclusions and
recommendations.

ORGANIZATIONS VISITED BY THE MISSION

The Mission visited the eleven organizations set out subsequently. They comprise seven river
basin organizations and three regional organizations associated with international river basin
development. In addition, the mission held discussions with the Department of Water Affairs,
Republic of South Africa (RSA), concerning their part in the several joint ventures in water
development with neighboring countries. Two of the regional organizations are Southern Africa
Development Community (SADC) units dedicated to specific aspects of water development, and
the other is Energie des Grands Lacs (EGL) an affiliate of Communaute Economique des Pays

1/ In March 1987, a World Bank mission visited four major West African RBOs covering
the Lake Chad, the Gambia, Niger and Senegal river basins, and the "Organization du
Liptako-Gouma," then in charge of a stretch of the Niger river; the May 20, 1987 report
gives a full and detailed report of that mission.



des Grands Lacs (CEPGL). The mission did not have either the resources or the time to visit all
the Nile countries and therefore this report excludes an objective review of international
collaborative efforts for Nile waters development.

WEST AFRICA

* Lake Chad Basin Commission, Ndjamena - LCBC
* Niger Basin Authority, Niamey - NBA
* Organisation pour la Mise en Valeur du Fleuve Senegal,

Dakar - OMVS
* Organisation pour la Mise en Valeur du Fleuve Gambie,

Dakar - OMVG

CENTRAL AFRICA

* Kagera Basin Organization, Kigali - KBO
* Energie des Grands Lacs, Bujumbura - EGL and its parent organisation Communaute

Economique des Pays des Grands Lacs - CEPGL

SOUITERN AFRICA

e Environment and Land Management Unit, Maseru (responsible for Surface Water Affairs
within SADC) - SADC/ELMU

* Zambezi Action Plan co-ordinating unit at ZESCO (the Zambia Electricity Supply
Commission), Lusaka - SADC/ZACPLAN unit.

* Lesotho Highlands Development Authority, Maseru - LHDA
* Zambezi River Authority, Lusaka - ZRA
* Department of Water Affairs, Pretoria - DWA

Reference is also made in this report to the Komati basin and the joint development proposals
between Swaziland and the RSA. (See Annex 10.)

On the completion of the discussions with the RBOs, visits were made to the African
Development Bank (AfDB) in Abidjan and to the Economic Commission for Africa (ECA) in
Addis Ababa to exchange views with the several experts concerned with international waters
affairs.

-2 -



2. MAIN CHARACTERISTICS OF THE INTERNATIONAL RIVERS
OF SUB-SAHARAN AFRICA

The principal surface water resources of sub-Saharan Africa lie in its many major
international river basins.2' Of all international river basins of the world exceeding 100,000
square kilometers in catchment area, seventeen, or almost one-third, are found in SSA. In
addition, there are eleven basins of between 30,000 and 100,000 square kilometers and about
another forty below 30,000 square kilometers that can be classified as international. The
seventeen major basins are shared by no less than thirty-five out of the forty-one countries in
continental SSA. The six exceptions are Equatorial Guinea, Guinea Bissau, The Gambia, Sierra
Leone, Liberia and Swaziland but each of these countries, and notably Swaziland, Guinea Bissau
and The Gambia share the resources of smaller, but nevertheless important river basins (see Table
2.1 and Map 25132). Of the seventeen major river basins, three are each shared by nine
countries - more than is found in any part of the world other than in the case of the Danube
which is shared by ten.

The major rivers of Africa have six important general characteristics which influence their
mode of development and have an impact on international co-operation. First, the concentration
of run-off is largely confined to limited mountainous areas which are subject to marked seasonal
and annual variations in rainfall (a feature of the inter-tropical convergence zone that traverses
most of SSA). Examples of such areas are the Fouta Djalon mountains of Guinea, the Jos
Plateau of Nigeria, the Cameroon mountains in West Africa and the Ethiopian Highlands in East
Africa (see Map IBRD 25132). The concentration of run-off generation in the upper reaches of
the river systems means that in most cases the downstream riparians, often with a dry climate,
are very dependent upon the actions upstream states may take to develop water resources, a factor
which emphasizes the need for good international collaboration.

Second, and as a direct consequence of climatic conditions described here, the seasonal and
annual flows in the river systems are subject to wide variations. Figure 2.1 shows the seven-year
moving average for some selected river basins and sub-basins. It will be noted that the moving
average has varied by a ratio of as much 2:1 over this century. Viewed on a year-to-year basis,
the ratio between the highest and lowest flows for these perennial rivers is commonly 3.5:1 and
can even reach a ratio of 10:1. The marked variations in flow necessitate the construction of
large storage reservoirs to regulate seasonal discharge if not also interannual discharge.
Furthermore, the very low flows that occur exacerbate the problems of water sharing between
riparians during droughts.

2/ In this report the terms "international river basin" or "international river" have been used
to describe a river system that is shared by two or more countries. Other agencies have
used different terms with a similar meaning. For example, the International Law
Commission of the UN (which inherited its current activities from an original navigation
focus) uses "international watercourse." The International Law Association uses
"international drainage basin." Some authorities use "transboundary" instead of
"international" in order to encompass interprovincial basins. Others refer to
"international inland waters" in order to avoid confusion with international coastal waters.
For this report, "international river basins" has been adopted as the preferred option since
it emphasizes the focus on surface waters, the topic presented here.
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TABLE 2.1: International Drainage Basins Of Sub-Saharan Africa

Average
Catchment Annual
Area Discharge

Name of .Sasin '(Xx Km2 billion m 3 Countries Sharing Catchment Area

With catchment area
in excess of 100,000 Km2

ZAIRE (CONGO) 3,690 1,250 9 Zaire, CAR, Congo, Angola, Cameroon,
Burundi, Rwanda, Tanzania, Zambia

NILE 2,850 84 9 Sudan, Ethiopia, Uganda, Kenya,
Tanzania, Rwanda, Burundi, Zaire*

NIGER - BENUE 2,230 180 9 Niger, Nigeria, Mali, Guinea,
Burkina Faso, Cote d'Ivoire, Benin,
Cameroon, Chad

ZAMBEZI 1,290 230 7 Zimbabwe, Zambia, Mozambique,
Botswana, Angola, Malawi, Tanzania*

VOLTA 390 390 6 Ghana, Burkina Faso, Cote d'lvoire,
Togo, Benin, Mali

LAKE CHAD 1,900 IDB 6 Chad, Cameroon, Niger, CAR, Nigeria,
Sudan*

LAKE RUDOLPH** 500 IDB 4 Ethiopia, Kenya, Sudan, Uganda*
SENEGAL 340 25 4 Senegal, Mauritania, Mali, Guinea
LIMPOPO 400 2 4 Botswana, Zimbabwe, RSA,

Mozambique
OGOOUE 220 NA 4 Gabon, Congo, Equatorial Guinea,

Cameroon
OKAVANGO 320 8 4 Botswana, Angola, Zimbabwe, Namibia
ORANGE SENQU 800 9 4 Lesotho, RSA, Namibia, Botswana*
JUBA-SHEBELLI 450 9 3 Somalia, Ethiopia, Kenya
RUVUNI A 150 NA 3 Tanzania, Mozambique, Malawi
CUNENE 110 NA 2 Namibia, Angola
AWASH 120 3 2 Ethiopia, Djibouti
SABIE (.SAVE) 103 NA 2 Mozambique, Zimbabwe

With catchment area between
30,0oo and 100,OXJ Km2

BARAKA 60 2 Sudan, Eritrea
CAVALLY 32 3 Guinea, Cote d'Ivoire, Liberia
COMOE. 77 2 Burkina Faso, Cote d'lvoire
CROSS 48 2 Nigeria, Cameroon
GAMBIA 78 4 Gambia, Guinea, Guinea Bissau, Senegal+
GASH 32 2 Sudan, Eritrea
KOMATI 46 3 Mozambique, RSA, Swaziland
MAPUTO 34 3 Mozambique, RSA, Swaziland
OUEME 48 3 Benin, Nigeria, Togo
PANGANI 35 2 Kenya, Tanzania
SASSANDRA 78 3 Guinea, Cote d'lvoire

* Very minor share
t* Now called Lake Turkana
IDB Inland Drainage Basin
NA Not Available
+ For this table the wider concept for the Gambia basin of the OMVG has been adopted, including two small

adjacent catchments (see map IBRD 25224).

Sources: Berthelot, R. 1991. Overview of International Rivers and Lakes in Africa. Canada: CIDA; Berthelot, R.
1988. "The Multi-donors Approach on Large Rivers and Lake Basin Development in Africa." Interregional
Meeting. Addis Ababa: ECA.
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Figure 2.1: Seven Year Moving Average Discharge of Selected
International Rivers in Sub-Saharan Africa
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Third, perennial watercourses that form the main stems and some of the tributaries of the
SSA river systems are widely spaced (see Map 25132). This means that there are limitations in
the extensive use of river waters for domestic, industrial and agricultural purposes, simply on
account of long conveyance distances involved. On the other hand, given large reservoir storage
(as in Kariba), SSA rivers provide excellent "poles" of production for hydro-electric power for
transmission over wide areas.

A fourth characteristic is that the water quality is high. The salinity is low and pollution,
being largely focal, so far presents smaller problems than in many other parts of the world.

Fifth, with the notable exceptions of the alluvial plains of the Nile basin and the inland
delta of the Niger, there are no extensive entities of irrigable land that are commendable from
the rivers such as are found in much of Asia. The irrigation potential of SSA is modest in
relation to the size of the continent (see page 16 and Annex 13).

Sixth, with the limited number of good tributaries, the best opportunities for water
resource development lie on the main stems of the large rivers. Such developments involve large
investments that are often beyond the capacity of a single country and there is thus a need for
international collaboration in project implementation to create "common works," as in the cases
of the Senegal dams, Kariba and the proposed Maguga dam in Swaziland.

- 6 -



3. THE SEVERAL FORMS OF RIVER BASIN ORGANIZATIONS
AND THEIR VARIOUS OBJECTIVES

There are three broad categories of organizations dealing exclusively or partly with
international water affairs:

Those focused on the development of water resources within defined river basins
or part thereof. (LHDA, OMVS, OMVG, ZRA, Komati Basin and NBA);
Those covering water and a range of other activities such as agriculture, energy,
transport, fisheries and forestry (LCBC, KBO, EGL);
Overarching organizations whose mandate includes water resource development
and other activities throughout its member states [SADC (Southern African
Development Community) and, to a lesser extent, CEPGL - which is the parent
of EGLI.

A brief description of each organization is given here and more detailed information is
given in the Annexes to this report.

ORGANIZATIONS FOCUSED EXCLUSIVELY ON WATER RESOURCES
DEVELOPMENT

The Lesotho Highlands Development Authority

In 1986, Lesotho and the RSA signed a treaty to undertake a project to transfer water
from the headreaches of the Orange river (see Map 25132) into the important industrial areas of
the RSA in the Pretoria-Witwatersrand-Vereeniging region. A Joint Permanent Technical
Commission (JPTC) was formed and two parastatal bodies were created, the LHDA in Lesotho
and the Trans-Caledon Tunnel Authority (TCTA) in the RSA. The two parastatal bodies are
entrusted with the implementation of that part of the project situated within their respective
territories.

The project comprising major dams, tunnels, and a hydro-electric power station is planned
to be developed in four phases at an eventual cost of US$7.5 billion*. The first phase, costing
about US$2.5 billion, is now under construction. The main benefits of the project to the RSA
is that it obviates the need to pump water from the low elevation where the Orange river enters
the RSA. The main benefits to Lesotho are royalties that it will receive from the RSA for the
water transfer rights.

A feature of this RBO is that the works are the property of the country in which they are
situated and their implementation is the sole responsibility of the owner. Financing is also the
responsibility of the owner but guarantees for loans to Lesotho are provided by the RSA for all
works that form part of the water transfer. Loans for the hydro-electric power component are
solely the responsibility of Lesotho.

* I billion = 1,000 million
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l'he performance of the tripartite organization (JPTC/LHDA/TCTA) is proving very
satisfactory. This success is attributed partly to the sound structure and governance of the RBO
and partly to good planning and the readiness of the member states to place the generation of
project benefits before political aspirations.

Organisation pour la Mise en llaleur du Fleuve Senegal

Formed in 1972, the OMVS is an important example of an RBO that has successfully
completed major works, namely two dams, Diama and Manantali. The OMVS is possibly the
most ar(lent adherent to the principle of a "community of co-riparian states." The dams are
"common works" jointly owned by the three member states, Mali, Mauritania and Senegal. The
dams have thus been developed and financed as regional projects with funding provided from
fourteen different multinational and bilateral sources, guaranteed in agreed proportions by the
member states.

It is unfortunate that the success in the efficient execution of the two dams has been
marred by the failure of the member states to execute in a timely manner the main associated
developments in irrigation without which the full benefits of the dams cannot be realized. The
power component of Manantali was deliberately postponed, but is expected to be constructed as
originally foreseen in the 1990s.

The OMVS is now in the process of transforming itself from a construction to an
operation and maintenance organization. Several institutional scenarios are being considered,
includirng possible private sector participation. Linked with this change in the mission of the
OMVS is the need to address the financial and economic problems that arise from the lack of
income from beneficiaries and from changes in the distribution of estimated proportional benefits
between states which form the basis for capital cost sharing.

Now that the two dams, Manantali and Diama, have been ready for over five years, the
OMVS should take stock of the situation, review the costs and benefits and examine the
environmental impacts. The latter will influence the mode of operation of the Manantali and
Diama reservoirs and may result in some conflicts with the operation of the power component
of Manantali when it is installed in a few years.

Organisation pour la Mise en Valeur du Fleuve Gambie

The OMVG was created in 1975 by Senegal and Gambia and was later joined by Guinea
and Guinea-Bissau. Its stated objectives focus on food self-sufficiency and on rural and industrial
development. The mandate of the OMVG covers the whole of the Gambia basin and two small
adjacent basins, the Kayanga-Geba and Koliba-Corubal (see map 1BRD 25224).

In the beginning, the OMVG endeavored to follow the pattern of the OMVS by adopting
a mainly subjective identification of major dams and other projects, in the hope that they would
attract international funding. However, times having changed, funding agencies wished to know
how such major projects would fit into the overall plans for basin development. The result has
been that the OMVG has now revised its program and is endeavoring to prepare master plans in
all three basins. So far it has secured funding for two of them and is seeking donors to finance
the master planning of the Gambia basin. This RBO is now using a more pragmatic strategy and
has reorganized itself to provide a compact secretariat with a satisfactory institutional structure
and governance.
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Zambezi River Authority

The ZRA is a bilateral RBO between Zambia and Zimbabwe in a river basin that has nine
riparian states. Its objectives are mainly to operate and maintain the Kariba dam, investigate new
projects, collect data and liaise with national utilities. The Kariba power stations do not come
within the mandate of the ZRA, being owned and run by the respective national utilities on whose
territory they are situated.

The role of the ZRA to operate, monitor and maintain the Kariba dam complex, to study
and construct new dams on the Zambesi river and operate, monitor and maintain them appears
to be well-defined in ZRA's enabling legislation. However, ZRA's performance has been
handicapped by the lack of qualified and experienced personnel. It has recently prepared a
capacity building program and is seeking financial assistance to gradually implement it. It makes
use of the services of consulting firms for project planning and preparation. The study on the
multibillion dollar binational Batoka Gorge dam is presently its principal activity.

Like the OMVS, the ZRA follows the principle of a community of co-riparians as
reflected in the joint ownership of the Kariba dam and an agreement that "the rights of the
contracting states in the use of the Zambezi River shall take precedence over all private rights."
If those principles can be extended to include other riparians, they should provide a sound
platform from which to launch several international projects in the Zambezi basin.

Niger Basin Authority

Established in 1964, this is one of the early RBOs of Africa and has the largest area of
operation. After various amendments to its mandate, its main objectives are to raise funds and
promote the study and implementation of works. A further objective is to run Hydroniger, a
project involving sixty-five data collection platforms for the measurement and retrieval of real
time hydro-meteorological data.

The NBA has a mandate that covers a geographical area of 2,200,000 square kilometers
with a population of about 100 million or almost 20 percent of the total population of sub-Saharan
Africa. About 30 million people live in the arid part of the Niger basin which is severely
affected by periodic droughts and by continual degradation of the ecosystem.

The Niger river, like many other rivers in sub-Saharan Africa, has highly variable
seasonal flows. Immediately downstream of the inland delta at Niamey, the average annual flow
in the river is 30,000 million cubic meters per year; yet in the low flow season, it is about two
or three million cubic meters a month and at times, there is no effective flow at all, a situation
which gives rise to serious concern for the long-term domestic, animal and irrigation supplies in
this region, including the urban supplies to Niamey.

The NBA has been beset with difficulties almost since its creation. As a result, it has
little to show for the considerable sums of money that have been invested in it (about US$30
million, 1993). Some of the main difficulties arise because there are too many member states
(nine) and because the objectives have often been diffuse without a clear identification of real
beneficial targets. At present, the NBA has ceased to be operational and the Hydroniger project
is in danger of similar collapse unless urgent action is taken.
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Before correct actions to be taken can be identified, it is necessary to carry out an in-
depth diagnostic study which should review not only the objectives of the NBA but also its
structure, constitution and program. There seems to be a need for a number of radical changes
before the NBA can become operational again and pursue an effective program.

ORGANIZATIONS COVERING WATER AND OTHER ACTIVITIES

Lake Chad Basin Commission

This Commission, formed in 1964, by the four states sharing the lake shore, Cameroon,
Chad, Niger and Nigeria, is one of the early RBOs in Africa. Its objectives are wide, including
the regulation and control of the utilization of the water resources and other national resources
as well as the initiation, promotion and co-ordination of projects and the settlement of disputes.

Although it could be said that the achievements of the Commission in twenty-nine years
of its existence are somewhat disappointing, it has shown commendable resolve in that it has
survived despite situations of war and economic depression within its member states.

The Commission's strategy and work program have recently been changed with the aim
of concentrating more on water-related projects and on projects of a regional character. Despite
these stated intentions, a Master Plan report prepared in 1992 includes a project list that contains
a number of wide-ranging projects including pest control, animal husbandry and agriculture. In
the meantime, there is a poor understanding of many essential water-related issues, including the
water balance of the Lake. Furthermore, the Master Plan is not a robust document; it presents
a choice of projects that is too subjective.

Provided that the LCBC remains committed to the implementation of its revised strategy,
it has a, good institutional foundation from which to pursue it. The LCBC will however remain
dependent upon external support, in particular for the enhancement of its planning capabilities
in water resources.

Kagera Basin Organization

The KBO was formed by Burundi, Rwanda and Tanzania in 1977 and was joined by
Uganda in 1981. The objectives of the KBO are to strengthen the existing economic co-operation
of the member states in the joint planning and development of the sub-regional potential in several
sectors. The role of the KBO is thus very wide, covering almost all resources and sectors
including water, transport, agriculture, forestry, fisheries, industry, mining, tourism and
education.

Its area of activity is very flexible, being the Kagera basin and any other geographical
area that may be assigned to it. With this kind of mandate, the KBO has attempted to cover, with
limited financial and human resources, several different sectors over a large geographic area.
Although a new policy has been adopted to reduce the range of the project portfolio, the KBO
is still involved in roads, tse-tse fly control, hydro-electric power and communications. The
KBO's main activity in water resources is the preparation of the Rusumo Falls hydro-electric
project on the Kagera for which it is now seeking finance. Thus, the broad mandate continues
to impose an onerous task on the KBO, both at the planning and project implementation stages.
The KBO may neec to decide between two options if it is to demonstrate more success. The
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choice may be either to adopt a clear concept of an RBO and focus on water-related development
within the geographic area of the Kagera basin or to become a regional development authority
without specific reference to the Kagera.

Energie des Grands Lacs

EGL is the energy component of the Communaute Economique des Pays des Grands Lacs
(CEPGL) with the objective of fostering co-operation in energy matters among the three member
states, Burundi, Rwanda and Zaire. Within its mandate, it is charged with the tasks of promoting
studies and implementing regional projects. EGL may be seen as an RBO only in that, through
its parent organization CEPGL, it is responsible, among other things, for hydro-electric power
development on the Ruzizi river linking Lake Kivu to Lake Tanganyika. Beyond that, it is a
regional energy planning organization.

Despite its mandate as a promoter of regional hydro-electric projects, the execution of the
recently completed Ruzizi II hydro-electric project was assigned to SINELAC, an international
public enterprise owned by the three member states. EGL mainly performs an electricity
planning role under the umbrella of CEPGL.

EGL has a competent and well-trained staff using up-to-date technology. It offers, as an
affiliate of CEPGL, an appropriate agency through which to formulate and develop joint river
basin projects between member states, should it be decided to use it for that purpose. However,
one problem is that it finds potential donors less interested in regional than in country programs.

OVERARCHING ORGANIZATIONS WITH A WIDE MANDATE

Southern African Development Community

SADC replaced SADCC (Southern African Co-ordination Conference) in 1992 when ten
member states (Angola, Botswana, Lesotho, Malawi, Mozambique, Namibia, Swaziland,
Tanzania, Zambia and Zimbabwe) signed a treaty with the main objectives of promoting
economic growth, self-reliance, interdependence and interaction between national and regional
development programs. One of the key objectives is to foster the sustainable utilization of natural
resources including water resources. SADC, like its predecessor, has a very small secretariat and
pursues its executive actions through a number of specialized units situated in the several member
countries. SADC's work in surface water resource development is assigned to its Environment
and Management Unit in Maseru. At present, this unit is engaged in two major hydrological
studies, the Zambezi Action Plan (ZACPLAN) and the UNDP/IBRD Hydrological Assessment
of sub-Saharan Africa.

SADC is presently pursuing the follow-up action to the Hydrological Assessment project
with particular reference to the proposed installation of a pan-African system of data collection
platforms (HYCOS). The ZACPLAN program contains some nineteen projects, all related to the
development of the water resources of the Zambezi.

The current phase of the ZACPLAN program concentrates on data collection by telemetry
from selected stations in the basin, drafting a protocol on environmentally sound water
management and water sharing and on establishing a monitoring unit for water sharing. The
ZACPLAN project has progressed more slowly than envisaged but appears to be proceeding on
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sound lines. SADC, through the ZACPLAN project and in other ways, is making a valuable
contribution to collaboration in the development of international waters.

Communaute Economique des Pays des Grands Lacs

This organization has a wide economic mandate. It was created in 1976 by the three
states, Rwanda, Burundi and Zaire. Its interest in water resources is essentially in hydro-electric
power, acting through EGL (see page 11). Other aspects of water resource development do not
appear as a priority in CEPGL's agenda except for navigation on some of the rivers in Zaire.
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4. RE VIEW OF PAST ACHIEVEMENTS

GENERAL CONSIDERATIONS

This review of past achievements provides some useful indications regarding the success
achieved by RBOs strictly in the fulfillment of their given mandates. It does not attempt to
evaluate RBOs in terms of their contributions to regional development, alleviation of poverty or
other socio-economic strategies.

From a consideration of eight RBOs in sub-Saharan Africa, as described in thiis report and
its Annexes, the main features exhibited by the most successful cases, in terms of fulfilling their
mandates, have been:

real need for development with emphasis on socio-economic benefits rather than
political aspirations;
well focused and technically sound objectives;
emphasis on the construction of works rather than on planning;
very few member countries;
strong commitment by member countries;
active support from ESAs.

In most cases, with the notable exception of the Kariba dam project on the Zambezi, it
is too early to enter into a serious evaluation of benefits and, furthermore, the task would have
been beyond the resources of the team that has developed this report. For major developments
such as those of the OMVS, it will be many years before the overall regional impact can be
judged. Like the Sennar dam and the Gezira irrigation scheme which came into service in 1925,
the OMVS project has been faced with declining agricultural product and energy prices for the
first five years of its useful life and indications are that a poor benefit flow may continue for
some years yet, as in the case of Gezira. The low output prices of today were not foreseen by
the OMVS at the time the Senegal basin project was launched in 1980; neither were they reflected
in the projections of international funding agencies, including the World Bank.

It must be borne in mind when considering the substance of this section of the report that
the framework in which success and performance are being judged, namely the mandate of the
RBO, may be less appropriate to the future than to the past because mandates should change.
This point is discussed in the next section of the report which addresses policies and principles
for RBOs with emphasis on a future perspective.

THE REAL NEED FOR BENEFICIAL DEVELOPMENT

Not only in Africa, but throughout the world, a real need for development has been the
prerequisite to any serious international action by both riparians and donors to develop
international river basins. Although this statement may seem axiomatic, there are several
examples of RBOs being assigned projects that were selected more on the basis of political whim
than on need.
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Kariba dam (now operated by the ZRA) was built in the 1950s to provide a much-needed
source of energy to what are now Zambia and Zimbabwe. The Lesotho Highlands Water Project
(LHDA) aims to fulfill urgent needs to:

(a) Provide essential financial revenues for economic development in Lesotho; and

(b) Increase water supplies to the important urban and industrial region of the RSA
around Johannesburg.

The proposed Komati dam is planned to stimulate rural development through irrigation
in some of the driest and poorest parts of Swaziland and the RSA. The Manantali and Diama
dams on the Senegal river were spurred by the needs of the riparian states to develop more
economic independence at a time of high energy and food prices. In the case of Lake Chad, the
LCBC was strongly motivated by the prolonged droughts of the 1960s and 1970s and the need
to have greater protection against similar events in the future but, as always, such ephemeral
needs are less politically impelling than the clearer, long-term needs found in the cases of Kariba
and the Lesotho Highlands Water Project.

The NBA is an example of an RBO that has not been motivated by real and urgent needs
for international projects within the basin. For the most part, the implementation of purely
national projects such as Kainji in Nigeria, and Selingue in Mali, has proved satisfactory. There
are, however, potential international developments on the main stem of the Niger that would
benefit two or three riparians and would fulfill real needs but that prospect does not enthuse a
number of the nine member states. For this and other reasons there is a need to review the
constitution, structure and objectives of the NBA (see pages 9 to 10).

WELL FOCUSED, TECHNICALLY SOUND OBJECTIVES

There is no doubt that the very specific, if not narrow, focus of the LHDA and the
OMVS on the construction of well defined works prepared to high technical standards has greatly
contributed to their current success in fulfilling their mandate. It may be argued that in the case
of the OMVS inadequate attention was given to the integrated planning of the Senegal river basin
and to the related economics but to some extent this was symptomatic of the times. Changing
attitudes may be seen in the OMVG where early attempts to take subjective decisions in favor of
major projects, as was done for the OMVS, have been rejected by funding agencies and it has
been necessary to take a step backwards and first justify projects within the framework of a
master plan. For the Orange river (LHDA) and Komati basins, sound planning and good project
formulation have been adopted from the outset. Among the least successful RBOs are certainly
those that have very wide objectives encompassing several sectors. Examples are the KBO,
NBA, and LCBC. The KBO's mandate, if fully pursued, would have involved a planning
operation of international and intersectoral dimensions almost beyond the competence of any
single organization to perform.

EMPHASIS ON CONSTRUCTION WORKS RATHER THAN PLANNING

Although, on present evidence, RBOs that concentrate on construction show more
progress than those that engage primarily in planning, it would be wrong to conclude that it
should be a strategic aim for RBOs to avoid planning in favor of construction. Planning is more
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difficult to accomplish than the construction of works. For one thing, planning involves a wide
array of political decisions at each step in the process which can give rise to continual delays and
debate. For the construction of works, once the initial political decisions are made, the RBO can
be charged with the relatively unfettered task of promoting and supervising the implementation
of the project. Most RBOs have a weak planning capability; planning involves a training and
experience that is not readily available. Those RBOs most successful in planning retain the
services of international consulting firms but at the same time take steps to ensure an effective
transfer of technology to their own staff (LHDA and EGL).

FEW MEMBER STATES

As would be expected, RBOs with two or three member states are more successful than
those with more membership -- this has been one of the most difficult problems for the NBA.
In the case of the Nile basin, despite various attempts by the riparians and by ESAs, there has
been no progress in joint action programs beyond the simple bilateral commnission established
between Egypt and the Sudan and the treaty between Egypt and Uganda concerning the operation
of Lake Victoria.

A STRONG COMMITMENT BY MEMBER STATES

The commitment of the member states is the driving force in any RBO and is closely
related to a clear identification of real needs for development (see pages 13 to 14). In sub-
Saharan Africa, the commitment to success in river basin ventures has been strong, for example,
in the cases of the OMVS, the ZRA and the LHDA tripartite organization'. By comparison,
commitment is weak in the cases of the LCBC and NBA, with predictable results. Donor
agencies are very conscious of this constraint and have understandably become unwilling to
provide the necessary motivation if the member states do not share it.

ACTIVE SUPPORT FROM ESAS

Where the commitment by riparian states is satisfactory and the needs for joint
development projects are real, active support from ESAs has always proved to be an essential
ingredient for success. This is evidenced in the cases of the Senegal basin and Lesotho Highlands
developments. However, it is doubtful whether the failure of an RBO to achieve sound objectives
is directly attributable to lack of support by ESAs. It is more often a case of poor commnitment
by member states coupled with unsound objectives that triggers failures. For example, the NBA
has received substantial sums from various sources over its lifetime of twenty-nine years,
amounting to some US$30 million (1993), but has little to show for it. It is now insolvent
because it has lost the support and confidence of member states and this has had a direct impact
on the attitude of donors. To a lesser extent, a similar analysis could be applied to the LCBC.
Unfortunately, there are times when unsound objectives have been supported by ESAs on political
or other grounds, such as the construction of two dams on the Senegal river at the same time
without sufficient regard for the construction of their associated irrigation infrastructure.

3/ For the Orange river project the RBO, formed by Lesotho and the RSA, comprises a
Joint Technical commission and two autonomous parastatal executive bodies, LHDA
in Lesotho and the Trans-Caledon Tunnel Authority (TCTA) in RSA.
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5. A FUTURE PERSPECTIVE: INGREDIENTS FOR SUCCESS

POTENTIAL FOR DEVELOPMENT

The main objectives in the development of the international rivers of Africa have been
multi-purpose in the northern and southern regions and predominantly for hydro-electric power
in the central regions. This trend is likely to continue but with a growing emphasis on domestic,
industrial and irrigation supplies in southern Africa. In many arid and semi-arid regions,
irrigation and water supply are prerequisites to any effective form of rural development.

The potential for hydro-electric power development, a valuable long-term asset for many
African countries, is very large. It is estimated that sub-Saharan Africa has a total potential in
excess of 300,000 megawatts, of which only about 15,000 megawatts or five percent has been
harnessed (see Annex 12). However, for the time being, its development is constrained by
economic factors. With low fuel prices and an opportunity value of capital assumed at more than
10 percent, capital-intensive hydro-electric developments compare unfavorably in many situations
with a thermal alternative.

In irrigation, the total extent of irrigable land in continental sub-Saharan Africa is small,
being no more than about 20 million hectares, of which about 25 percent has been developed in
varying degrees (see Annex 13). Despite the limits of its total potential, irrigation can make an
important contribution in many African countries, especially where intensive crop production is
adopted. Irrigation is an important issue in water sharing because, contrary to hydro-electric
power, it involves the consumptive use of water and, in addition, it occurs in regions of water
scarcity, as in the Sudan and part of southern Africa. At present, investment in new irrigation
projects has slowed down owing to low agricultural commodity prices, but there may be
substantial increases in the rate of growth by the early part of the of the next century, especially
in Africa, where demand for agricultural commodities will exceed supply.

Domestic and industrial supplies generally have a limited impact on the sharing of waters
of the major rivers. The notable exceptions are in southern Africa, as exemplified by the Lesotho
Highland scheme, and the proposals to convey Zambezi water southward into the water-short
areas of Botswana.

Navigation has never assumed major commercial importance except on the lower Niger
and Zaire rivers. It was proposed as an element in the development of the Senegal river but the
concept has, so far, proved uneconomic.

Rapid demographic growth, poor land resources, unfavorable climatic conditions and a
paucity of financial resources, have led to a fragile environment in much of Africa. The
protection of the environment is an essential development factor; it has been given prominence
in the mandates of most RBOs and, for example, is the focal point of the Zambezi ZACPLAN.
RBOs have an important role to play in all river basin environmental factors and notably those
of regional significance such as water quality, waterborne vectors, forestry and soil degradation.
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SEITING THE OBJECTIVES

The ultimate objective of any RBO must be directed to the development of a specific
potential, as outlined previously, to meet clearly identified demands. Too often, neither potential
nor demands have been objectively identified and projects have not been correctly set within the
macro-economic and political framework of the countries concerned. The result has been that
most projects put forward by RBOs have failed to reach the implementation stage and some that
have (Senegal basin), yield poor returns.

The objectives should be well focused. A wide, ambitious mandate, extending across
non-water related sectors and into areas outside the river basin concerned, should be avoided.
It is important to concentrate on projects that are regional in character and form part of a long-
term basin plan. RBOs should not undertake the promotion of national projects, whatever the
political pressures may be, because, in general, RBOs do not have a comparative advantage in
doing so. If the objectives are correctly set, the resulting collaboration between states should
contribute to a reduction in the incidence of disputes.

STRUCTURE OF RBOs

The structure of RBOs and their governance varies considerably according to their
mandate and financing arrangements. For example, where it is the intention to construct common
works with collective financing, a single executing agency is perhaps the most satisfactory
arrangement as in the case of the OMVS, OMVG and ZRA (see Figure 5.1). Where the works
are to be owned by the country in, which they are sited, even if jointly financed as in the case of
the Komati basin (see Figure 2.1), a single executing agency is again appropriate. However,
where each riparian owns and finances the works situated on its territory, it is logical to create
one executing agency for each riparian, as for the Lesotho project (see Figure 2.1). In this
example, the joiht commission has regulatory powers over each executing agency.

Although in most cases the general structure of governance of RBOs is satisfactory, there
are several cases where the structure is not put to good use. For example, the conferences of
Heads of States and the Councils of Ministers fail to meet with sufficient regularity and do not
effectively address the problems of the RBOs. A further problem is that the mechanisms for
collaboration between the RBOs and the national agencies responsible for water affairs (irrigation
agencies and water supply utilities) are weak and in some cases scarcely exist. As a result, there
is often a poor knowledge of user requirements.

In the case of the NBA (see pages 7 to 10 and Annex 5), it is necessary to reconsider the
whole structure of governance in order to address some of the problems created by its large nine-
state membership. Similar problems will arise when some form of RBO is created to deal more
comprehensively with the Nile or even just a part of it. There is a need to adopt a structure that
at one level embraces all riparians for policy and water sharing issues and at another level brings
together those riparians that have a direct interest in a specific project or mode of development.
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Figure 5.1: Structure of River Basin Organizations
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ENABLING ENVIRONMENT AND CAPACITY BUILDING

The Long-Term Perspective Study (LPTS) for sub-Saharan Africa carried out by the
World Bank in 1989 (World Bank 1989) postulated an overall rate of growth in agriculture of
four to five percent a year. To achieve such an ambitious target in a continent which had never
exceeded half that rate, the LPTS report stressed the need to first create the right enabling
environment. This, in turn, would demand institutional capacity building on a large scale
underpinned by an active and continual program of human resource development.

This report has referred to several weaknesses in the enabling environment of RBOs
which call for, among other things, a program of capacity building. Such a program would
involve more than human resource development. In several cases, there is a need for institutional
reform, revision of mandates and a more dedicated and understanding political direction of the
affairs of RBOs.

The Economic Development Institute (EDI) of the World Bank is embarking on a major
training program in water-related sectors (World Bank 1993) aimed at implementing some
proposed activities set out in the World Bank's recently published Water Policy Paper (World
Bank 1993). The EDI program provides opportunities for human resource development in RBOs.

FUNCTIONS OF RBOs

The functions of RBOs fall into eight main categories:

- data collection and processing;
- planning;
- water allocations;
- raising funds for studies and projects;
- cost sharing;
- implementation of projects;
- project operation and maintenance; and
i monitoring water use, control of pollution and protection of environmental

conditions.

Table 5.1 shows a list of functions assigned to the RBOs reviewed in this report. In all
cases, there is a mandate for a planning function, which is often weakly executed. Some
mandates cover almost all the listed functions as in the cases of the OMVS and the Komati Basin.
Few are directly engaged in data collection.

DATA COLLECTION AND PROCESSING

Data collection and processing is inherently the responsibility of each riparian state. Only
in exceptional circumstances should an RBO engage in the collection of primary data such as
river flows and statistical data required for planning purposes. On the other hand, RBOs can
provide useful centers of information that archive data and information provided by member
states and from other sources. These data are available both for project and master planning and
for outside users. Exceptional circumstances arise when specific data are required for special
projects that are being formulated by an RBO. This situation arose in the early days of the
Lesotho Highlands water project. Hydroniger is an example where a regional data collection
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system has been attached to an RBO - the NBA. The result has proved unsatisfactory partly
because the NBA has been burdened by an onerous task from which it derives no primary benefit.
Projects such as Hydroniger would be better undertaken by separate collaboration between the
national agencies concerned directly with hydrology, in order to enhance their capabilities and
sense of purpose.

Table 5.1: Principal Functions Of RBOs

Name of Member States 1 2 3 4 | 6 7 8
Organization M lIl Tl l
FOCUSED ON DEFINED RIVER BASIN

LHDA Lesotho and RSA 0 * 0 0 0
OMVS Mali, Mauritania and 0 * a * * 0

Senegal
OMVG Senegal, The Gambia, * * * o

Guinea, Guinea-Bissau
ZRA Zimbabwe and Zambia 0 0 0 0 0
NBA Benin, Burkina Faso, * * 0 a 0 0

Cameroon, Chad, Guinea,
Cote d'lvoire, Mali, Niger,
Nigeria

KOMATI Swaziland and RSA _ * S * _ * -

COVERING WA 7ER AND OTHER A C77V17ES

LCBC Cameroon, Chad, Niger and _ 0
Nigeria

KBO Burundi, Rwanda and *
Tanzania

EGL Burundi, Rwanda and Zaire * _

Key: 1. Data collection and processing
2. Planning
3. Water allocations
4. Raising funds for studies and projects
5. Cost sharing
6. Imp;ementation of projects
7. Project operation and maintenance
8. Monitoring water use, control of pollution and protection of environmental

conditions

* Principal activity
O Partial activity
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PLANNING

All RBOs have planning in their mandate and Indeed planning is often a prerequisite to
any project program. The Mission has, however, found that the planning capability of most
RBOs is weak and that, sometimes, it hardly exists. This weakness is particularly evident at the
basin level but also exists at the project level. There is a need to build up planning capability but
it must be approached with the clear recognition that there will be severe limitations for many
years to come. There are also economic and sociological constraints in that the preparation of
river basin plans demands considerable training yet does not offer continuity of employment for
RBO personnel. If it comes to competition for technical human resources, it is more cost
effective to build up competence in operation, maintenance and management activities, which
offer continuity of employment and are activities for which it is less appropriate to use expatriate
experts. In this context, RBOs such as LHDA, ZRA and the Komati basin commission have been
right to engage consulting firms for the main components of the planning studies. This does not
detract from the need to ensure that sufficient planning capability is developed within an RBO
to supervise studies by consultants, to co-ordinate national planning studies carried out by
member states and to undertake some in-house studies. Furthermore there is a need at all times
to ensure an adequate transfer of planning technology.

There is much debate whether, on the one hand, river basin master plans should be
prepared centrally by some internationally created planning unit, RBO or other agency, or, on
the other hand, should first be undertaken on a national basis by each riparian state and then
integrated into a basin-wide plan by a central agency. The final choice may be largely dictated
by technical and political considerations. In the ZRA, it is logical for Zambia and Zimbabwe to
adopt a central planning approach for the choice of the next dam to be built on the Zambezi after
Kariba, if only because separate dam projects on the main stem of the river for each country are,
prima facie, not viable. Similarly, a central planning approach was necessary to develop the
concepts for the two dams, Manantali and Diama, in the Senegal river basin. In many other
cases, however, and especially where several riparians are involved, the central planning
approach is not practicable. For the Nile, separate national plans for water resource development
were prepared by Tanzania, Kenya, Uganda, the Sudan and Egypt in the 1950s, but eventually
were drawn together only in the case of the Sudan and Egypt. It is this drawing-together process
that establishes the formula for water sharing.

For most international rivers in sub-Saharan Africa, there is a need to devote more effort
to planning. This applies particularly to the Nile, Niger and Zambezi where, so far, only partial
planning has been achieved. As an initial step, all riparians should be encouraged to prepare or
update their national plans, but taking into account the broad potential of the basin as a whole.
For the latter, in the case of the Zambezi, it should be possible to benefit from the current
activities of SADC. In the case of the Nile, it is to be hoped that the "Nile 2000" series of
conferences will pave the way for the creation of a "clearing house" or other form of basin-wide
planning forum.

WATER ALLOCATIONS (SHARING BETWEEN RIPARIAN STATES)

Agreement on water sharing, particularly during droughts, is one of the most irnportant
functions of RBOs. Furthermore, the monitoring of allocations after they have been made,
including the sharing of scarce resources during droughts, is a duty that should be assigned to
an RBO. Where both a commission and an executive organization are formed (see FigLre 5. 1),
the water allocations are made by the commission, but the commission may assign the monitoring
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role to the executive organization, if that agency is also international in its constitution. The basis
for water sharing is usually derived from comprehensive planning studies discussed in the
previous section. If this is done objectively, and the data base is sound, it is the most effective
path towards agreement on both water sharing and modes of development, thus avoiding the
difficult issue of dispute resolution.

RAISING FUNDS

RBOs have demonstrated that they can be successful in raising financing for studies and
capital works, mainly because the concept of regional co-operation that they represent appeals to
many donors. This applies to RBOs with both good and poor performance records. Each loan
has to be allocated in agreed proportions among the member states. Several multilateral and
bilateral funding agencies were prepared to adopt this procedure for the OMVS developments and
the World Bank adopted it for the Nangbeto project built jointly by Benin and Togo. For the
LHDA's Lesotho Highlands Project there are no common works as with the OMVS. Loans are
therefore raised by Lesotho for works on its territory, which remain national property (albeit such
loans are guaranteed by the RSA in respect of the water transfer component).

A willingness to lend for regional projects and common works in the pattern of the
OMVS seems necessary for all funding agencies that wish to support joint development projects
sponsored by RBOs.

COST SHARING

The issue of cost sharing begins with the sharing of costs for the running of an RBO itself
and goes on to the sharing of project capital costs and finally, the maintenance and operation
costs. The sharing of the costs of the RBO does not seem to have given rise to serious dispute
but the payments of dues by member states to maintain an RBO have been tardy in several cases.
The effect of tardy payments has been exacerbated by failure, on the part of RBOs, to plan for
arrears in payments (for an international organization, at any one time total arrears can often
exceed thirty percent of the total dues).

There are several criteria that can be used in the sharing of the running costs of an RBO.
Shares may be either on an equal basis or proportional to:

* estimated benefits such as water allocations;
* catchment areas; or
* population in catchment areas.

Finally, the derived proportions to be shared can be weighted to take account of the gross
national product (GNP).

Project cost-sharing formulae need to be well-established at an early stage and should be
based on durable criteria. Such formulae are usually based on the estimated distribution of
primary tangible benefits between the participating states. Benefits may be in monetary or
material terms (water- and energy-produced) or a combination of the two. As far as possible,
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dependence on commodity price projections should be avoided for water agreements.Y For the
sharing of capital costs, a formula based simply on the proportional share of water or energy is
perhaps the most durable arrangement. The OMVS has adopted a formula based on the
proportional share of estimated benefits but this Is subject to periodic revision.

The need for the sharing of operation and maintenance costs arises where the RBO
responsible does not generate sufficient revenue as is currently (1993) the case with the OMVS
for the Manantali and Diama dam projects. In these circumstances, it seems logical to share in
proportion to the original contributions to capital cost.

IMPLEMENTATION OF PROJECTS

Implementation of projects can be accomplished by an RBO as common works serving
and belonging to the several member states, as in the case of the OMVS. Or, the implementation
can be carried out by the RBO on behalf of the member states but for the ownership of a single
member state, as in the case of the proposed Komati Basin arrangement. Alternatively, projects
can be implemented by a single member state but with contributions to both planning and finance
from another riparian state, as in the case of the Owen Falls dam in Uganda and the Cunene
project in Angola. Of all activities undertaken by RBOs, implementation is proving to be the
most successful, albeit with few examples to date.

PROJECT OPERATION AND MAINTENANCE

Two of the RBOs reviewed in this report, the OMVS and the ZRA, are engaged in
O&M. Other RBOs have not reached that stage, or like EGL, have not been charged with the
responsibility for that stage (e.g. the Ruzizi II hydroelectric plant). Whereas in most African
organizations the record in O&M is poor, there is no evidence so far that this is so within the
RBOs. However, the OMVS will have a financial problem until it can generate more income
from beneficiaries. As other RBOs implement projects and move to the O&M stage, there will
be a need for O&M assistance and capacity building in most cases.

MONITORING WATER USE, CONTROL OF POLLUTION AND
ENVIRONMENTAL PROTECTION

None of the RBOs in Africa have yet embarked on the monitoring of water use and
control of pollution, with the exception of the joint water commission between the Sudan and
Egypt anid of the OMVS, which has a water commission (see Figure 5.1). Eventually, most
RBOs will need to assume such a role and there should be appropriate provision for it in their

4/ Water projects have a long-term time horizon -- often some thirty years from the
launch of a project to the time it reaches full maturity. For that reason, a dominant
factor in the economic and financial planning of resource allocations for multipurpose
projects is a forecast of relative movements in the value of the outputs. In the last
thirty years, major errors have been made by competent authorities regarding the
relative movements in the prices of energy and of agricultural produce which are
crucial to the evaluation of multipurpose water projects and it would be wrong to
suppose that similar errors will not be made in the future. For these reasons, political
need and subjective judgement will continue to strongly influence resource allocations
and cost sharing, however well the technical and economic evaluations have been
performed.
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statutes. This will call for complementary legislation in member states aimed at legitimizing the
authority and activities of an RBO at the national level.

Environmental protection is implicit in the stated objectives of most RBOs. It is given
prominence in the SADC/ZACPLAN for the Zambezi which, at its inception, had an
environmental focus. It was recognized as important by the OMVS but only recently has the
environmental eiffect of Manantali received detailed attention. The LHDA has taken steps to
ensure there is a full consideration of environmental factors and is currently studying the
environmental impacts of the next phase of the Lesotho Highlands Water Project. There are
detailed environmental and resettlement studies for the Komati Basin Project.

In any programs aimed to rejuvenate some of the least active RBOs, it will be necessary
to ensure that environmental impact studies are embodied in their action programs.
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6. CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

Background for International Collaboration

The opportunities for surface water development in SSA lie mainly with the international
rivers. All forty-one countries in continental sub-Saharan Africa share the resources of
international rivers and therefore water development depends considerably on international
collaboration.

While development has focused largely on hydro-electric power in southern Africa, the
emphasis is now moving towards multipurpose projects for domestic and industrial water and
irrigation supplies. A notable exception to this generalization is the Sudan where irrigation is the
primary purpose of river basin development.

The water resources of continental sub-Saharan Africa remain very undeveloped except
in the Sudan and the RSA. As mentioned earlier, the proportion of the hydro-electric power
potential that has been harnessed is only about five percent (15,000 megawatts out of 310,000
megawatts). With regard to irrigation, of a potential area of some twenty million hectares, no
more than about five million hectares have been developed in various forms and over one-third
of that is in the Sudan.

Except for the Zaire basin region and parts of the West Coast, the perennial rivers of
SSA are large but few and far between. For many African countries with small economies, the
large investment required for a single project on such rivers is beyond their capacity and domestic
demands are too small to absorb the full benefits in terms of either power or water. Many
projects are therefore not viable unless implemented jointly by two or more countries.

With the exception of the Nile, there is no current instance of development being held
up as the result of dispute over water sharing. There are, however, risks that if major water
resource projects continue to be built without proper consultation between riparian states, serious
conflicts will arise. More important, there are several cases of development being hindered and
constrained by a lack of collaborative effort at the planning and project preparation stages.

Role of RBOs

The overarching role of the several RBOs reviewed by the report is: to promote studies
and the construction of works that will lead to an integrated, economically sustainable and
technicalty sound development of the water resources of a river basin. As part of that role, some
RBOs have a mandate to develop formulae for the equitable sharing of waters and sometimes they
are assigned the duty of ensuring that the agreed allocations are correctly made.

It must be acknowledged that as yet there is little evidence that RBOs have achieved a
higher standard of efficiency than a system of development by separate national action. This is
pardy attributable to the general low level of development and to some of the weaknesses of
RBOs described in this report. However, there is evidence that once a project has been well
prepared and agreed upon amongst riparian states, RBOs can be equally, if not more, effective
than national agencies at the implementation stage, including regarding the raising of funds.
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Performance of RBOs

The performance of RBOs varies considerably from almost complete failure to success.
In terms of fulfilling their assigned mandate, the main ingredients for successful performance in
the past have been:

* real need for development with an emphasis on socio-economic benefits rather than
on political aspirations;

* well focused and technically sound objectives;
* strong commitment by member states;
* few country members;
* emphasis on construction work rather than on planning;
* active support from ESAs.

Of the various functions assigned to RBOs the degree and success has varied widely.

Data collection and processing by RBOs has had mixed success. In the Niger Basin, the
largeHydroniger satellitetransmissionscheme has encountered technical and financial difficulties.
In the OMVS, some difficulties in telemetry have been overcome by transfer from satellite to
radio transmission. On the other hand, project specific data collection (LHDA) and data
collection that is sub-contracted to specialist agencies have been generally successful.

Planning by RBOs has not reached an operational stage due to problems of institutional
capacity (LCBC, NBA, OMVS and OMVG), but planning by consultancy contract on behalf of
RBOs has been satisfactory (ZRA, Komati Basin and EGL).

Water allocations (sharing between states) has been successfully undertaken in the
Komati Basin and in other cases without reaching a state of conflict. .The only example of water
sharing that might be described as a product of 'conflict resolution' was between Egypt and the
Sudan regarding the Nile Basin (albeit between just two of the nine riparians).

The raising offunds has been accomplished by RBOs where the projects have been well
engineered and ready for implementation (OMVS and LHDA), even where some elements of the
program may have been economically marginal (a second dam for OMVS and the power
component for LHDA).

Cost sharing, inevitably, has given rise to considerable debate but does not appear to have
reached a stage of impasse anywhere. However, it is generally too soon to judge performance
in cost sharing because very few developments have arrived at a point where the issue of critical
cash flows arises. (he OMVS is likely to enter this situation shortly and is already discussing
a review of the cost sharing formula.)
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Implementation ofprojecas has, so far, been successfully carried out by RBOs, albeit with
few examples to date (OMVS, Kariba dam and LHDA). This is a function which seems well
suited to RBOs in that they can be given a well-focused mandate which is not significantly
constrained by political considerations.

Project operation and maintenance (O&M) is the responsibility of RBOs with common
works such as the ZRA and OMVS and may also eventually apply to RBOs that sponsor jointly-
promoted works in single riparian ownership (Komati Basin). The ZRA has inherited a well
established 0 & M organization. The OMVS is undergoing serious teething troubles in that it
is short of funds and needs O&M capacity building.

The monitoring of water use, control of pollution and environmental protection are
functions of RBOs that are mainly relevant to those few cases with mature projects. SADC is
giving considerable attention to all these functions for the Zambezi and other rivers. The OMVS
is beginning to evaluate in some detail the environmental effects of its dams. The LHDA is
giving priority to environmental studies for future phases of project development.

Structure and Governance

From an institutional point of view, most RBOs have a satisfactory structure but
governance, in many cases, is weak and lacks a sense of commitment and purpose. This problem
is exacerbated by the number of member states that are in arrears with their agreed budgetary
contributions.

RECOMMENDATIONS

Since most of the reliable surface water resources of sub-Saharan Africa, and hence the
development potential for water, occur in international rivers, there is a strong case for ESAs to
continue to give support to existing RBOs and to the creation of new ones. There is a case for
ESAs to be more proactive and persuade RBOs to focus on real needs and limited objectives
which can be implemented within a reasonably short-time horizon of about ten years. Unless
better-focused objectives are set, the present climate of "donor fatigue' is likely to persist.

The type of support required for existing RBOs varies widely. Some of the more
important examples drawn from this report and its annexes are as follows.

* LHDA has few needs for support that are not already being met but is seeking
further funding for environmental studies.

* OMVS has itself commissioned a review of its management functions with particular
reference to its current transition from a construction to an operating and
maintenance agency, for which it will need continued support. It also needs
continued support in its proposed Manantali power program and in the further
evaluation and monitoring of the envirownental effects of the Manantali and Diama
dams. More important, the OMVS needs a far-reaching stock taking, with a re-
evaluation of cost and benefits if it is to adopt a robust and sustainable management
strategy. In particular, the prospects for further irrigation development and the cost
recovery associated with it must be pursued vigorously with member states.
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* OMVG has objectively revised its program but urgently needs support in planning
and in finding donors to undertake the proposed master plan studies for the Gambia
basin.

* ZRA appears to be largely self-sufficient as an institution but requires some
assistance in further capacity building and its capital program will need substantial
financial support.

* NBA needs an in-depth diagnostic study of its objectives, functions and operations
with a view to the adoption of a more workable organizational structure and a direct
focus on priority needs.

* LCBC should have a review of its mandate which appears too wide. It also requires
assistance to strengthen its planning activities and to develop its human resources.

* KBO should commission a review of its objectives and, in particular, consider
whether it should concentrate on the role of an RBO or become a general regional
development agency. It will probably require some financial and technical assistance
for such a review. Its role in relation to that of EGL needs to be established.

* EGL performs a useful regional power planning function. It could provide a vehicle
for regional river basin planning within the CEPGL sphere of influence.

* SADC is sponsoring some valuable advanced work in the management and
sustainable development of international waters. The work is well managed and is
supported by good co-operation among member states. It should continue to receive
strong ESA support.

In any move to reorientate the objectives and operations of an RBO, a major
consideration should be to identify specific functions that address a few clear priority components
of future development. Where possible, those components should be essentially water related and
regional in character. National projects should be the responsibility of each member state and
the RBO should be concerned with them only to the extent that they have an impact on regional
development. A failure to comply with these principles has placed unrealistic and onerous
burdens on some RBOs (LCBC and KBO for example) and has been a major factor in their lack
of achievement.

There is a general need to assist RBOs in building up their planning capacity. In some
cases, it will call for a long-term human resource development program. It will involve more
intensive training both 'in post' and overseas. The most urgent need is to develop sufficient in-
house planning capacity to enable an RBO to, at least, supervise and respond to experts and
consulting firms who are currently retained to undertake planning work. Once that is achieved,
planning capacity should then be further enhanced to perform the normal long-term planning role
of an RBO. It is particularly important that local experts should be directly involved in strategic
planning; otherwise member states may have a poor sense of ownership of and commitment to
the strategy that is formulated. It is equally important that member states should create the
appropriate enabling environment to permit an RBO to carry out an effective planning function.

There is a need for RBOs to develop stronger linkages with the national agencies
responsible for water affairs, such as irrigation and water supply. Among other things, this
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would lead to a better understanding of user requirements and their impact on river basin
management.

The collaboration between the various ESAs involved in the support of RBOs in sub-
Saharan Africa, (notably UNDP, UNEP, UNESCO, FAO, the African Development Bank, the
Arab Fund, the World Bank and a number of bilateral agencies) needs to be strengthened. A
concerted effort should be made to address some of the issues raised in this report in a practical
manner, particularly in respect to some of the weak RBOs and those that have lost direction for
an array of political considerations.
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Annex 1: THE LESOTHO HIGHLAND DEVELOPMENT AUTHORITY - LHDA

BACKGROUND

In 1986, after some eight years of negotiation, Lesotho and the RSA signed a treaty
which approved a project to transfer water from the head reaches of the Orange river (called
Sengu in Lesotho) into the important industrial region known as Pretoria-Witwatersrand-
Vereeniging (PWV). The Lesotho Highlands Water Project (LHWP) is the most important
investment of its type ever undertaken in Lesotho. With the signing of that treaty, a binational
Joint Permanent Technical Commission (JPTC) was formed (to replace a former Technical
Committee), and at the same time two autonomous parastatal bodies were created, the LHDA in
Lesotho and the Trans-Caledon Tunnel Authority (TCTA) in the RSA. Each of these two bodies
was entrusted with the implementation of that part of the LHWP situated within its respective
territories. The JPTC retains monitoring and advisory powers concerning the activities of the
LHDA and the TCTA. The JPTC has equal representation from the two member countries
whereas the LHDA and TCTA are national bodies. The LHDA and its counterpart TCTA thus
form an overall tripartite organization with the binational JPTC to cover all aspects of project
development. The LHDA has a board of governors responsible for policy matters. In other
matters, the chief executive of LHDA has direct contact with the JPTC.

The Mission held discussions with the LHDA and with the Department of Water Affairs
in the RSA which sponsors the TCTA, but there was insufficient time to arrange a meeting with
the JPTC. This section of the report focuses on the LHDA.

THE LESOTHO HIGHLANDS WATER PROJECT

The project is designed to eventually convey 70 cubic meters of water per second from
the Upper Orange catchment under the northern watershed and across Caledon valley into the
PWV complex where 60 percent of the industrial production of the RSA is generated. The
project is to be implemented in four phases of which Phase lA is now well in hand. The
essential elements of this Phase IA, which will transfer 18.2 cubic meters per second, are:

* major dam (Katse) 180 meters high;
* transfer tunnel 48 kilometers long, 4.35 meters in diameter;
* 72 megawatt hydroelectric power station;
* tailpond dam (Muela), 55 meters high;
* delivery tunnel 37 kilometers long, 4.50 meters in diameter; and
* infrastructure to serve the project.

These works are scheduled to come into operation by 1996. The total cost of Phase IA
is estimated at US$2.5 billion and the overall cost of the final project, with a transfer capacity
of 70 cubic meters per second, is projected to be US$7.5 billion (1993) on completion of all four
phases in the year 2020. All the Phase IA works listed here are the responsibility of the LHDA
except for that part (21 kilometers) of the delivery tunnel which is situated in the RSA and is the
responsibility of the TCTA.



PROJECT BENEFITS

The main benefits of the project to Lesotho are:

(a) the receipt of royalties that the RSA has agreed to pay for the facility to transfer water
to the RSA at a much higher elevation than would be the case if diversions took place
within RSA territory, downstream of the Lesotho-RSA border;

(b) the production of up to 550 GWh a year of hydro-electric energy in Phase 1 (1250
GWh in all phases) which will be used to substitute for imports from the RSA; and

(c) secondary benefits arising out of the large initial and long-term investment in Lesotho.

The benefits for the RSA are the savings in pumping and pipeline costs if water were
abstracted from the Orange river downstream of the border and transferred from there to the
PVW region. These benefits provided the bargaining factors in the trade-offs that formed the
basis of the 1986 treaty.

SOME FEATURES OF THE LHWP TREATY

An important provision is that the works are the property of the country in which they
are situated. The implementation of the works is the sole responsibility of the owner and the
implementing agencies are national. The financing of the works is also the responsibility of the
owner but guarantees for the loans are provided by the RSA for all works in Lesotho that formn
part of the water transfer to the RSA. For the hydro-electric component, which is in Lesotho,
finance is raised and guaranteed by Lesotho. For the part of the water transfer works in the
RSA, funding is the sole responsibility of the RSA.

It will be noted for comparison with Annex 2 that these arrangements differ substantially
from those used by the OMVS for the Senegal river basin, where the works are implemented by
an international autonomous body and are owned jointly by the member states. They also differ
from the arrangements set out for the Komati where the implementing body (KOBWA) is
international but the ownership of the works is national as for LHDA (see Annex 10).

PERSONNEL OF LHDA

The total staff of the LHDA is about 250 of which over 85 percent are locally recruited.
The Authority has thirteen departments covering technical, planning, legal, administrative,
environmental and financial activities. Human resources development is a priority, with a
number of training programs and performance appraisals focused on counterpart development to
accede to posts initially held by expatriates.

FINANCE

For Phase 1A the total value of loans raised by Lesotho to finance the foreign exchange
components of the construction and consulting costs is estimated at US$750 million. In addition,
two large Central Monetary Area (Rand) facilities were signed in 1991 amounting to M3.4 billion
(US$1.25 billion) to finance local construction and administrative costs. The financing strategy
for the next phase of the project (IB) is now being developed.
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COMMENTS

The LHDA component of the tripartite arrangement, involving the JPTC and TCTA, is
proving very successful. Some of the reasons attributed for its success are:

* real need for economic development;
* strong commitments to the project by both governments;
* flexible approach to problems as they arise;
* readiness to put the generation of real benefits before political aspirations;
* clear demands regarding project outputs and participation of the consumers in the

project;
* robust political and economic framework;
* sound technical and financial planning base;
* high level of competence among the staff of the three bodies, LHDA, TCTA AND

JPTC coupled with an effective transfer of know-how from the original planners to
the implementation staff.

The mission did not identify any lack of collaboration that would hold up progress. There
is a shortage of funds for some of the environmental work and the LHDA planners would
welcome some guidance, by way of worked examples, for the evaluation of the secondary costs
and benefits of the type that arise in the Phase IB program, now in course of preparation.

It is understood from discussions with the Department of Water Affairs of RSA that as
Namibia has now become a riparian of the Orange river, consultations will be held with them
regarding the future program for the Lesotho Highlands Water Project.
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Annex 2: ORGANIZATION POUR LA MISE EN VALEUR DU
FLEUVE SENEGAL (THE SENEGAL RIVER DEVELOPMENT AGENCY)

BACKGROUND AND OBJECTIVES

Formed in 1972, the OMVS is an important example of an RBO in Africa in that it has
successfully built two major dams. Furthermore, among all RBOs, it is probably the most ardent
adherent to the principle of a 'community of co-riparian states." The statutes upon which the
OMVS is founded (1972) declare the Senegal river and its tributaries to be an "international
river" and establish that the three member states, Mali, Mauritania and Senegal, are joint owners
of the dams which are termed "common works." The funds for the common works were raised
by the OMVS acting on behalf of the member states which are required to guarantee loans in
agreed proportions.

The objectives of the OMVS are focused on the Senegal river and its tributaries. It was
given a clear mandate to build the two dams, but its responsibility for the associated
developments of the infrastructure, necessary to exploit the benefits from the dams, is less clear.
For example, in the vital matter of irrigation, it is required to examine projects prepared by the
member states and report on them to the Council of Ministers (its governing body). The OMVS
may also be charged by the member states to execute irrigation schemes on their behalf. The
OMVS has no mandatory role to ensure that major dam projects are linked to irrigation programs
which, in the event, are essential for the full realization of project benefits.

PERFORMANCE OF THE OMVS

The OMVS has been successful in the implementation of the two darn projects and, it
appears, in its role as a joint co-operative organization to pursue the principles of a community
of co-riparians. The program has however suffered from a major deficiency in that the main
associated development, irrigation, has lagged far behind the program foreseen at the time the
dam projects were launched. The less critical hydro-electric power component of Manantali dan
was intentionally postponed in the final planning stage but may well yet fall into the revised time
schedule foreseen at the start of dam construction.

The reasons for the delay in the irrigation program are several. First, there was no
objective program for the integrated development of irrigation with the dam construction and
hence no definite commitments on the part of the riparian states. Although not ignored, the
responsibility to pursue the irrigation program fell between two stools, the member states and the
OMVS. Furthermore, the funding agencies for the dam projects failed to appreciate the crucial
need for the expansion of irrigation at a rate that would adequately exploit the benefits of the two
dams. Another factor is that in the 1980s, when the dams were built, there was a sharp decline
in agricultural commodity prices which took the emphasis away from irrigation, even in the food-
deficient countries. Thus, there are several grounds upon which the OMVS can be defended
concerning this important and serious shortcoming in the project program. The net result is that
the OMVS which, it was planned, would be sustained by revenue from the supply of water from
the dam projects, remains essentially dependent on the member states for its budgetary support.
The member states, in turn, lack economic returns from the projects to meet the debt servicing,
even with the generous repayment terms applied by the funding agencies.
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Now that the two dams, Manantali and Diama, have been ready for over five years, it
is appropriate for the OMVS to take stock of the situation and enter into a revised projection of
economic costs and benefits. This analysis should take into account the environmental effects in
the Senegal valley, their costs and benefits.

In this deprived, arid region where the pre-project prevalence of malnutrition generally
exceeded 30 percent, the key issue is the development of irrigation. In the original plan, the
strategic aim was to progressively replace the low-yielding, ephemeral traditional flood irrigation
with modern systematic irrigation, thus following the classical pattern of irrigation development
that has taken place in the Nile valley, the Middle East and much of Asia. In the meantime,
Manantali would be operated to release an artificial flood so as to permit a transition from
traditional to modern irrigated crop production. Only when the transition is completed will it be
possible to operate the reservoir in an optimal manner in the interests of both irrigation and
hydro-electric power.

Associated with the operation of the reservoir are a number of environmental effects
which are being addressed but will call for more investigation and action. For example, the
regulation of river flows will alter the habitat provided by the main stream which has altered the
incidence of diseases such as malaria and bilharzia. On the other hand, incremental irrigated crop
production should eventually alleviate malnutrition which is the main contributor to the death
rate. These and other environmental issues will call for joint action by the OMVS and national
agencies and most of them will influence the mode of reservoir operation.

A TRANSMON PERIOD

The OMVS is now in a transition period when it has to adopt the role of a maintenance
and operation agency rather than that of constructor. It has proved itself in the latter role and
may well go on to successfully implement the power component of Manantali.

In respect of the operation and maintenance role, the OMVS has created a 'provisional
cell' to cover the two dams with about 100 staff. The intention is to develop this cell into the
managing agency that it was ostensibly agreed should be formed a few years ago. It is important
to take early steps to establish such an agency with a robust structure and funding mechanism.

THE POWER COMPONENT

The power component from Manantali (200 megawatts) was deferred when the darn
construction was being launched in the late 1970s because it was then foreseen that the energy
could not be economically transmitted to either of its two major load centers, Barnako or Dakar,
by the time of dam completion (1988). It was judged that a more appropriate time would be the
late 1990s, depending on load growth, oil prices and other related factors, all of which were very
unclear at the time of the oil crisis of the late 1970s.

In recent years, the OMVS has examined various options for the development of the
power component and the current proposal is to build the Manantali power station, as originally
foreseen, and construct transmission lines to Bamako and to Dakar in particular.

At present, there are several consulting firms engaged in studies of the various aspects
of the power development including the power plant, transmission, tariffs, institutional structure,
public health, and environmental effects. The work is currently co-ordinated by the OMVS.
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There has been considerable debate concerning the transmission line route and whether
it should be built with a single or double circuit. The OMVS has favored a double circuit with
a view to developing a run-of-river hydro-plant downstream of Manantali as an extended source
of energy. Such run-of-river schemes would benefit from the massive regulating capacity of the
Manantali reservoir and have always been part of the long-term development plan for the river.
Otders believe that the cost of a double circuit line (about 50 percent more than a single circuit)
would unduly increase the cost of energy delivery to the Dakar-Nouakchott regions.

Another subject of debate is the extent to which the private sector might be involved in
the power component including finance, construction, operation and management. This issue is
amnong those being studied by the OMVS and its consultants at present.

FINANCE

Capital costs are shared between member states in proportion to the estimated shares of
benefits. The formula was modified when, in 1985, it was decided that Mauritania should receive
some of the power benefits. The formula is again under review to take account of further
changes in the estimated proportional distribution of benefits. The distribution of debt servicing
may remain unchanged as far as the funding agencies are concerned, but with internal 'cross
debt" adjustments made by member states among themselves.

The OMVS currently raises small sums from water dues both for water supply and
irrigation but they are minor compared with the cost of operation and maintenance. Furthermore,
the full weight of O&M costs for Manantali have not yet been felt. At the present time, the
deficit in the balance of revenue and expenditure is met by member states, albeit with tardy
payments resulting in serious liquidity problems for the management.

COMMENTS

The evolution of the OMVS and its present transitional state reveals an issue that will
eventually arise for all RBOs formed to sponsor major river basin developments in Africa. In
most cases, there will be no continuity of construction work. Once a major project is built, the
RBO must be reoriented to the functions of operation and maintenance and the staffing must be
restructured to suit the evolving situation.

Linked with such a change in the mission of the OMVS is the need to solve the financial
and economic problems that arise from the paucity of benefit flows. The World Bank and other
donors have lent considerable support to the OMVS for the preparation of master plans for the
irrigation and power components. There is a need for the ESAs to continue such support in order
that benefits may be derived from the large investments that have been made in the two dam
projects.

As regards hydro-electric power, all parties seem to agree that the time has come to add
the power facility to Manantaii dam (200 megawatts) and transmit the energy to Barnako and to
the Dakar-Nouakchott region (although cost may offer only a marginal advantage in the coastal
regions over conventional thermal power).
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It is important that neither the member states nor the OMVS itself should allow the power
component to detract from efforts to develop the much more crucial component of irrigated
agriculture which remains the dominant objective of the original project to build the two dams.
Without a substantial benefit flow from irrigated agriculture, the OMVS project will face
economic and financial failure.
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Annex 3: ORGANIZATION POUR LA MISE EN VALEUR
DU FLEUVE GAMBIE (THE GAMBIA RIVER DEVELOPMENT AGENCY)

BACKGROUND AND OBJECTIVES

Efforts by the riparian states to develop the Gambia basin date from 1964 when a joint
commission was created by Senegal and Gambia. Its main objectives were food self-sufficiency
and rural and industrial development for the region through the exploitation of its water
resources. In 1978, it was decided to form a permanent organization to pursue these objectives
and the OMVG was created, which was joined by Guinea in 1980, and by Guinea-Bissau in 1983.
The convention signed in 1978 follows the pattern of that concluded for the OMVS (see Annex
2) but appears less committed to the principle of a community of co-riparian states. For example,
the river is not declared international but one of "regional interest within the national territories
for the riparian states".

The governing bodies comprise a conference of the heads of the member states which sets
policies, and a council of ministers which reviews programs and their progress. The OMVG is
directed by an executive secretary and has a small secretariat.

The area covered by the OMVG's mandate was originally the 78,000 kilometers of the
Gambia basin. It was later extended by 37,000 square kilometers to include two additional
neighboring basins which discharge into the sea in Guinea-Bissau, the Kayanga-Geba and the
Koliba-Corubal, and now amounts to 115,000 square kilometers (see Map IBRD 25224).

The mandate, structure and area of activities of the OMVG have changed from time to
time, but the objectives remain basically the same, that is:

"...the promotion and the co-ordination of studies and works to develop the
resources of the Gambia, Kayanga-Geba and Koliba-Corubal rivers on the
territories of the member states..."

The OMVG was substantially restructured in 1990. Its status was changed from that of
a High Commission to an Executive Secretariat. The personnel was reduced from forty to fifteen
and grouped into three departments:

(a) studies, planning and infrastructure;

(b) agriculture and environment; and

(c) administration, finance and legal.

The reduction in personnel was not however reflected in staff costs which remain about
the same.

PERFORMANCE

In the early years, the organization made various attempts to pursue major planning
studies which at one stage had an estimated capital cost of US$227 million. These proposals
were largely rejected by the donor community as being too ambitious. By the 1980s, the OMVG
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had become focused on the construction of major dams with three priority projects at Balingho,
Kekreti and Kouya in the Gambia basin. In 1982, a planning unit was established and by 1986
it had prepared an Indicative Plan for the sub-region with assistance from several donors.
Particular emphasis was placed on the silt exclusion barrage at Balingho, the Kekreti dam and
an associated irrigable area.

During the 1980s the OMVG achieved a number of things. These included:

* cartographic surveys of the Gambia basin;
* soil surveys in all three basins;
* socio-economic and environmental studies;
* identification of hydrological investigations (to be pursued by member states);
* feasibility study of Kekreti dam which is a storage and hydroelectric project situated

about 800 kilometers upstream of the mouth of the river. This is the principal work
in the OMVG program. It would produce about 200 GWh a year of electricity and
would irrigate 70,000 hectares. The capital cost was estimated at US$160m in 1984;

* engineering and economic studies of a salt exclusion dam at Balingho near the mouth
of the Gambia river;

* engineering studies of the Kouya dam on the Gambia river in Guinea
* pre-feasibility studies of some small dams;
* engineering studies of the Saltinho dam on the Corubal river;
e river basin model studies.

By 1990, some US$27 million had been expended on these and other studies. The World
Bank mission in 1987 felt that too much emphasis had been given to the construction of the dams
and not enough to planning and economics with the result that donors would not be convinced
of the merits of the proposals. This view was endorsed by a UNDTCD/UNDP consultant
mission in the same year, which drew attention to the absence of a clear planning framework into
which the dams would fit and to the very limited treatment of the economic factors.

PRESENT SITUATION

The strategy that had evolved with the OMVG rested essentially on the development of
the water resources of the three river basins with a view to a co-ordinated and rational
exploitation of the economic potentialities for the benefit of the member states. Taking account
of the magnitude and breadth of the task, in 1991, the Conference of Heads of State adopted a
reduced, minimum' program coupled with some restructuring of the organization. The
"minimum' program has the general objectives of:

* improved North-South communications;
* environmnental protection;
* improved navigation;
* stabilization of human settlement with a reduction of rural emigration; and
* control of saline intrusion.
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In November 1992, the OMVG was in the process of launching four main studies:

(a) The Gambia river bridge study (one-and-a-half years);

(b) Master Plan for the Gambia basin, including a review of the potential modes of
development for water and land and the operational function of Kekreti dam (four
years);

(c) Study of the energy market; and

(d) Master planning studies for the Kayanga-Geba and Koliba-Corubal basins.

The African Development Bank is taking up initiatives (a) and (d) and is giving assistance
in finding a donor to support initiative (c). The Master Plan for the Gambia basin was the subject
of a Project Document for UNDP finance, but funds are not available and another source of
finance is being sought. The total cost of these four studies is estimated at US$11 million (1992).

FINANCE

Annual budgets for 1991 and 1992 are shown in Table A3. 1. Revenue is entirely by
subscription from member states. The total 1992 budget amounts to about US$400,000 of which
about 75 percent is attributable to staff and transport costs.

Financial management systems are rudimentary; accounts are maintained on a single-entry,
cash basis, similar to public accounts; there is no capital accounting and consequently no
permanent recording or means of ensuring the custody and fixed assets. Any institutional
strengthening program should include the adoption of double-entry accruals-based accounting and
full recording of assets and liabilities.

COMMENT

As reported by the UNDP consultant mission in 1987, the Kekreti dam is the centerpiece
of the OMVG's plan to develop the Gambia basin. However, there is a need to evaluate its
economic viability in much more detail before a decision can be made to prepare detailed designs
and contract documents for this project. The UNDP consultant mission is correct in advising that
the economic evaluation should include a power market survey and a consideration of alternative
sources of food supply for the sub-region, other than that resulting from local irrigation through
the dam.

The Bank's 1992 mission did not receive an evaluation of the Gambia bridge project but
it would seem that the case for it is sufficiently evident to justify the steps now being taken for
the proposed study.

The proposed preparation of master plans for all three river basins is sound. It is
something that should have been done, at least for the Gambia river basin, at the outset. The
AfDB's contribution for the studies of the Kayanga-Geba and the Koliba-Corubal basins is
welcome. It is hoped that finance can be found for the master plan study of the Gambia basin,
which is important in itself, but is a prerequisite to any final conclusion on Kekereti. The
OMVG has made substantial progress and is being encouraged by UNDP and the AfDB. It is
thinking on the right lines, taking the correct steps to pursue its mandate and is doing so with a
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compact organization and a modest budget. The crucial issue in the main program of the OMVG
seems to be the economic merit of the Kekreti project. This has been correctly linked to the
master plan studies for the Gambia river by the Committee of Experts in their report to the
Council of Ministers meeting in January 1992.

POSSIBLE ACTIONS BY ESAS

UNDP and the AfDB are pursuing the right course in their support of the OMVG and
there are opportunities for other ESAs to contribute to the evolution of this RBO. In particular,
ESAs should consider supporting the master plan studies for the Gambia basin. (It is understood
from the OMVG that a request has already been made to the World Bank.) Only through the
preparation of master plans will it be possible to form a clear understanding of the potentialities
of the basin, the feasible modes of development and their appropriate timing. At the same time,
the master plan studies will identify the role of the Kekreti dam and will give a clearer indication
of its technical and economic viability. International river basin planning of a comprehensive
nature, as is proposed in this case, should be encouraged in Africa. There is a need for several
such studies on the international river basins of Africa and a start here could set a useful
precedent and provide a valuable example of international collaboration.

Table AM3.: Organisation pour la Mise en Valeur du Fleuve Gambie (OMVG)

ANNUAL BUDGE75 (CFA mn)

Years ended 30th June 1991 1992

Contributions 21.84
Gambia, The 26.20 33.56
Guinea 26.20 40.28
Guinea Bissau 13.10 20.14
Senegal 26.20 40.28

Totals 87.34 134.26

Operating Expenses
Staff costs 48.58 47.56
Office supplies 1.00 1.80
Communications 3.00 4.00
Transport 16.65 27.80
Conferences 5.52 5.52
Training . 2.28
Utilities 3.70 3.70
Repairs & mtce 6.91 5.00
Audit fees 0.60 1.70
Sundry exs 0.35 2.80

Totals 86.31 102.16

Capital costs
Office equipment 1.50
Residence furniture 5.00
Vehicles 25.00

Nos employed 38 16
Exchange rate FCFA:USS 250 250

Staff costs per employee in
USS 5113 11890
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Annex 4: THE ZAMBEZI RIVER AUTHORITY

BACKGROUND AND OBJECTIVES

The ZRA is a statutory body jointly owned by Zambia and Zimbabwe. It was formed in
1987 to succeed the Central African Power Corporation. Its main objectives are to ensure the
effective use of water and other resources of the Zambezi river basin and, more particularly, that
part of the Zambezi river common to the borders of the two contracting states.J/ At present,
the one dam that comes within the activity of the ZRA, Kariba, is a 'common works' jointly
owned by Zimbabwe and Zambia whereas the associated hydro-electric power stations are owned
and run by the states in whose territories they are situated. The ZRA is governed by a Board of
Directors which is subject to the overall direction of a Council of Ministers. The Board is
responsible for the policy, control and management of the ZRA.

The reference to "other resources' in the main objectives of the ZRA, quoted here,
appears to find no application at the present time and the organization is devoted to water affairs.
Among the functions of the ZRA listed in the Agreement on the Utilization of the Zambezi river,
the main activities at present are:

* operation, monitoring and maintenance of the Kariba dam complex;
* investigation of new dam projects;
* collection and processing of hydrological and environmental data;
* liaison with other (national) utilities;
* various administrative functions involved in staff employment and management.

The main project in the preparation stage at present is the Batoka Gorge hydro-electric scheme
on the main stem of the Zambezi upstream of Kariba. This project is now moving into the
feasibility stage.

PERFORMANCE

The resources of the ZRA have been devoted largely to the operation and maintenance
of the Kariba Complex which engages most of the staff of 190. This operation and maintenance
role, inherited from the predecessor organization, the Central African Power Corporation, is now
a well-established activity.

Planning and project preparation is mainly assigned to consulting firms working under the
general supervision of the ZRA which has its own in-house planning capability. There appear
to be no problems with this arrangement, although it may not yet have resulted in a very effective
transfer of planning technology. There is a need for further capacity building through staff
training programs.

FNANCE

The funding of the ZRA is provided by the two contracting States. There have been some
delays in disbursements which have resulted in problems in the settlement of staff salaries.

I/ Aims and Objectives, ZRA Annual Report 1990/91.
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STAFF

Out of an establishment of 225, there are currently 189 staff of whom 22 are senior
professionals. It is proposed to recruit more staff for some activities such as hydrology. There
are no foreign staff.

COMMENT

The ZRA appears to be well established in its role as an operation and maintenance
organization. For planning and project preparation, it follows the policy of its predecessor
organization and makes full use of the services of various reputable consulting firms. This is a
wise strategy because operation and maintenance is a continuous and vital task which can only
be undertaken by a permanent local organization, whereas project work involves a more
trarisitory load that can conveniently be assigned to outside consultants. It is correct to place an
emphasis on operation and maintenance which so often has proved to be a weak area of
management in Africa.

Like the OMVS (see Annex 2), the ZRA follows the principle of a community of co-
riparians reflected in the common ownership and management of the Kariba dam complex and
the agreement that 'the rights of the Contracting States in the use of the Zambezi River shall take
precedence over all private rights.' If these and other principles embodied in the current
agreement between the two contracting states are extended to other riparian states, they should
provide a sound platform from which to launch several international projects in the Zambezi
basin.

ESA SUPPORT

The ZRA appears to be largely self-sufficient as an institution but requires some assistance
in further capacity building; also, its capital programs will need substantial financial support.
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Annex 5: THE NIGER BASIN AUTHORITY

BACKGROUND AND OBJECTIVES

The Niger Basin Authority (NBA) Is one of the early RBOs of Africa and dates from the
time when its former organization, the Niger River Commission (NRC), was created by nine
member states6/ in 1964. The general aim of the NRC was to foster, promote and co-ordinate
studies and programs relating to the development of the Niger basin. The stipulations of the
agreement to establish the NRC (and of the 1963 Treaty of Niamey to which it was linked),
covered, in general terms, a wide range of matters including navigation rights, regulatory
procedures and environmental factors.

The agreement was amended at various times and notably in 1980 when the NRC became
the NBA. The specified technical activities of the organization were then extended but were still
presented in the same general terms as in the 1964 agreement. These covered data collection,
planning, regulation of water use and of navigation, environmental matters and irrigation
development and even agro-pastoral development. The Authority was to raise funds and promote
the study and implementation of works. It was implied that these works might be jointly owned
"common works" but the text of the agreement is not specific on the point.

A further objective was added to the NBA in 1983 with the launching of Hydroniger, a
project designed to enhance data collection and processing through a satellite transmission system
comprising sixty five data collection platforms.

The general objectives remained operative until 1987 but, in practice, little happened.
It was then decided to concentrate on four basic activities:

- co-ordination of national development plans and policies;
- river basin planning;
- promotion, preparation and implementation of projects of common interest; and
- implementation of the Hydroniger project.

These four activities remain the objectives of the NBA today, but, as explained
subsequently, the operations of the Authority have, in the event, been insignificant and, since
1987, even the Hydroniger activity has not been seriously pursued.

The area of activity of the Authority is very large, extending to 2.2 million square
kilometers (1.9 million square kilometers for the Niger main branch and 0.3 million square
kilometers for the Benue). The estimated population (1993) of the basin is about 100 million or
half the total population of the nine member states and almost 20 percent of the total polpulation
of sub-Saharan Africa. Eight percent of the total population of the Niger basin is in three states,
Mali, Niger and Nigeria.

6/ The agreement was signed by nine basin states, Benin, Burkina Faso, Camerooni,
Chad, Guinea, Cote d'Ivoire, Mali, Niger and Nigeria. From a topographic point of
view, Algeria is a basin state but the desert territory involved has no hydrological
significance for the Niger river.

- 43 -



Table AS.I shows the proportion of the basin area in each member country and the
estimated population within the basin in each country. From a population point of view, all
countries except Chad and COte d'Ivoire are large stakeholders in the water resources of the
basin.

Table A5.1 Basin Area and Population by Country

Country Proportion of Estimated Proportion of
Mger Basin Area Population In Population in

(percent) Basin Basin
(1989) (millions) (percent)

Benin 2.5 2.25 45
Burkina Faso 3.9 2.25 25
Cameroon 4.4 2.40 20
Chad 1.0 0.10 2
C6te d'Ivoire 1.2 0.84 7
Guinea 4.6 2.40 40
Mali 30.3 4.00 50
Niger 23.8 2.80 40
Nigeria 28.3 74.00 65

100.0 91.04

Totl aeasof Niger basins (excluding Algeria) - 2.2 million km'

Table A5.2: Main Economic Indicators of Member States (1989)

GDP GNP Average* Average*
US$m US$ per cap GDP Growth Inflator

(percent) (percent)

Benin 1,600 380 1.8 7.5
Burkina Faso 2,460 320 5.0 4.6
Cameroon 11,080 1,000 3.2 6.6
Chad 1,020 190 6.3 1.5
Cte d'Ivoire 7,170 790 1.2 3.1
Guinea 2,750 430 - -

Mali 2,080 270 3.8 3.6
Niger 2,040 290 -1.6 3.4
Nigeria 28,920 250 -0.4 14.2

'Period 19801989
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The Niger may be divided into three climatic zones. The first is the upper basin
upstream of the Mali inland delta where annual rainfall varies from 2,300 millimeters in Guinea
to 600 millimeters at the entrance to the inland delta. The second is the reach from the delta to
Kainji reservoir in Nigeria which is an arid zone with a rainfall of 100-700 millimeters. The
third zone is humid and covers the lower Niger and the Benue basin. At least one-third of the
population of the basin, or some 30 million people, living mainly in the second zone, are severely
affected by periodic droughts and by continual degradation of the ecosystem.

The Niger river, like many other rivers in sub-Saharan Africa, has highly variable
seasonal flows. Immediately downstream of the inland delta at Niamey, the average annual flow
in the river is 30,000 million cubic meters per year, yet in the low flow season it is about 2-3
million cubic meters a month and at times there is no effective flow at all, a situation which, as
mentioned in the main study of this report, gives rise to a serious concern for the long-term
domestic, animal and irrigation supplies in this region, including the urban supplies to Niamey.

The upper Niger basin in Guinea and Cote d'Ivoire supports rainfed agriculture, some
irrigated crop production, forestry and animal husbandry. The middle reach of the Niger with
100-700 millimeters rainfall supports some precarious rainland cropping and the people are
largely dependent on animal husbandry. This is a part of the basin that is most affected by
desertification and degradation of the ecosystem and where the river plays a very important part
in the lives of the population.

Further downstream and in the Benue valley, there is more rainland crop production,
but irrigation of paddy rice and sugar cane is also important. In this region, millet, sorghum,
cotton and peanuts are among the main rainfed crops. There are also large areas of forests.

PERFORMANCE

In the first ten years of its existence, the NRC promoted a number of studies but none
led to fruition. In 1976, the World Bank sent a mission to Niamey to review the NRC's
activities. That mission recommended there should be a limited diagnostic study to review the
objectives, activities and program of the NRC with a view to formu'lating a clearer strategy. This
led to a series of donor meetings which were attended principally by UNDP, CIDA, USAID,
FAC, FAO and the NRC. The proposed diagnostic study was bypassed by the donors who
moved straight to an action plan. A consensus was reached on the broad lines of the plan for
which the study and survey costs were estimated at US$27.5 million. The plan included a wide
range of projects including comprehensive water resource assessments and planning, surveys and
mapping, and agricultural development studies. An attempt was made to launch a part of the
action plan as a priority package but this failed to occur in any real sense because the member
states were unable to fulfill certain conditions relating to their financial contributions and to the
assignment of counterpart staff. Some work was, however, accomplished by FAC, CIDA and
USAID. Unfortunately, the action plan was stillborn mainly because the enthusiasm of the
donors in the mid-1970s built it up to a size that was quite beyond the counterpart implementation
capacity of the then NRC or indeed of the member states themselves.

The transformation of the NRC into the NRA in 1980 triggered a new attempt to launch
an action program. Again, a very ambitious plan was prepared, from which a two-year plan was
identified with an estimated cost of US$56 million. This plan was adopted at a technical
consultative committee of donors in July 1981. At a subsequent donor meeting, it was claimed
that the pledges received amounted to US$22 million. These pledges were to cover activities in
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planning on the main course of the Niger, mapping, navigation, irrigation, socio-economic and
environmental studies. USAID appropriated US$13 million for sedimentation studies and FAC
provided assistance for several projects. Only the first phase of the USAID study and some of
the FAC sponsored projects proceeded. Once again success had eluded the Authority.

By 1984, the Council of Ministers (governing body) decided that the NBA was not
performing satisfactorily; it replaced the Executive Secretary and instituted a number of changes.
In 1985, an attempt was made to recover the situation but all efforts failed and donor support fell
away. In 1986, the Council of Ministers reduced the responsibilities of the NBA. It would now
concentrate on an overall planning function for the basin as a whole. Selected projects would
become the responsibility of the states concerned for their implementation. The NBA would no
longer aim to collect data but would depend for its database on information provided by member
states. In effect, this decision seems to have limited the activities of the NBA to macro planning,
a function it was ill-equipped to perform.

In 1987, UNDP and FAO reviewed the structure of NBA and its on-going work,
prepared a five-year program and proposed a new funding formula for the contributions of
member states. Fundamental to the launching of the five-year program was a restructuring of
the NBA so that it should:

(a) become a morc effective instrument for the co-ordination of development planning

(b) work in closer collaboration with national organizations, and

(c) have an adequate operational budget.

In terms of activities, the five-year program proposed, as priority projects, the
rehabilitation of the documentation and information center, the extension and transfer of the Niger
River mathematical model to NBA, the second phase of the Hydroniger project and the creation
of a data bank. As a second priority, the NBA was to embark on a case study to demonstrate
its competence as a co-ordinator of river basin development planning. A third priority was to
pursue water resource assessments in order to provide a sound basis for the formulation of long-
term development policies and strategies. In parallel with the foregoing activities, the five-year
program included a number of small-scale, short-term projects such as local flood control,
groundwater abstraction and the management of wetlands.

As part of the 1987 report, revised budgetary contributions of member states were
proposed and, with slight modifications, they were adopted by the member states in 1987.
However, they have not yet (1993) come into effect. The recommendations of the UNDP/FAO
mission were thus consistent with the strategy proposed by the Council of Ministers in 1986.

The recommendations of the UNDPIFAO mission were adopted by the Council of
Ministers in 1988 and with the appointment of a new Executive Secretary the proposed program
was deemed to be in place. In the event, apart from the Hydroniger project, there has been no
operational activity since that time and the staff of the NBA has comprised little more than the
Executive Secretary, his deputy and few support staff.

The Hydroniger project was for a time deemed to be one of the few successes of the
NBA but even that has now run into problems. The general objective of the project was to use
real-time forecasting to give warnings of damaging flood, guide agriculture practices in the
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context of impending droughts and to facilitate the operation of hydro-electric reservoirs. The
project was launched in 1979 and by 1987 some sixty five DCPs had been installed. Though it
received almost US$15 million funding from UNDP, EEC, OPEC and member states of the
NBA, the project was falling into decline by 1988. User demand was weak, the objectives
questionable and the funds provided for Hydroniger through the NBA were not being passed on.
In the event, UNDP has become the sole supporter of Hydroniger. It is not known how the
project will be sustained and on what scale. To continue at the originally planned scale calls for
an estimated US$1.5 million a year.

FINANCE

Since the departure of the chief accountant two years ago, no accounts have been
maintained and none were locatable, at the time of the mission's visit, for earlier periods. All
utility services and telecommunications have been severed owing to non-payment of accounts.

COMMENTS

The NBA has ceased to be effectively operational. Its associated organization Hydroniger
is in danger of suffering the same fate. The basic reason for the failure is that the NBA has
never been seen by its member states responding to a clearly-defined need. The objectives, from
the formulation of the founding protocols onwards, have never gone much beyond generalities
and rhetoric. When it was realized that the work of the NBA should have a narrower focus, it
was directed toward a macro-planning role which, for an organization representing so many
member states, would have been onerous by any standards and quite beyond the human and
financial resources available to the NBA. Thus, the NBA never acquired a corporate expertise
likely to be sought after by the member states.

Whatever objectives are set, there are too many member states. Only a few of the nine
states are ever likely to share a common interest in any one mode of water resource development
in the basin. In this context there is no significant connection between the Niger and the Benue
sub-basins which could be more conveniently covered by two independent, but collaborative,
RBOs.

T-he NBA is never likely to succeed in its present form. It needs to be reconstituted into
two or more smaller units, each with specific and practical objectives that respond directly to the
perceived needs of member states. The need for a thorough diagnostic study by experienced
international consultants is just as strong as it was when the World Bank made its
recommendations in 1976. Such a study should among other things:

* Make an assessment of the main water related development problems and needs of
the two sub-basins;

* Prepare a concept plan of the actions that should be taken to address these problems
and needs;

* Assess the areas of activity where the NBA would have a comparative advantage in
the formulation and promotion of plans and projects to respond to those problems
and neede.

The diagnostic study should finally prepare scenarios for the constitution, structure and functions
of a reconstituted RBO (or RBOs). The NBA, in particular the Governrment of Niger, is at
present endeavoring to find ways of convening a meeting of member states followed by a donor
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meeting in the hope of reactivating interest and gaining support for some elements of dormant
programs prepared in 1987. It is very doubtful whether such a procedure will promote interest
among donors. Tho time has come for a thorough stock-taking and objective analysis of the
NBA, taking into account the points made here, and this should be completed before p
constructive proposal for support can be presented to the donors.

SUPPORT FROM ESAS

The NBA has already received considerable support from ESAs amounting to some
US$30 million (1993) plus substantial technical assistance from bilateral sources. Despite the
litany of failures described here, there are many positive aspects to be considered and at this stage
it is a question of how to salvage the past outputs and build on the progress that has been made.
This is one of the most important river basins of sub-Saharan Africa encompassing about 20
percent of its total population. The river system passes through large arid and semi-arid zones
and the climate is subject to wide fluctuations. Several major works have been built including
the irrigation system of the Mali delta; the Selingue dam in Mali; Kainji, Jebba, Shiroro and
several other dams in Nigeria; extensive irrigation developments have been launched throughout
the two sub-basins and navigation plays a significant part in transportation. Water will become
an ever more crucial element in the development of this region of Africa.

Tme mission feels that ESAs and member states should review the situation in a new
light. It is necessary for all concerned to take a step backward, set aside old concepts and
undertake the proposed diagnostic study in an objective manner. There must be a readiness to
abandon some of the unproductive programs of the past and to approach the future with more
specific focus on projects for which true benefits and socio-economic needs will take precedence
over political aspirations.

The ESAs should help the member states to model a program on these lines and provide
financial and technical assistance in the execution of the proposed diagnostic study. The next
steps after that will, of course, depend on the results of such a study.
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Annex 6: THE LAKE CHAD BASIN COMMISSION

BACKGROUND AND OBJECTIVES

The Lake Chad Basin Commission (LCBC) was established by convention and statute in
1964 by the four states sharing the Lake shore: Cameroon, Chad, Niger and Nigeria. The
activities of the Commission are limited to what is termed 'the conventional basin' with a total
area of 427,000 square kilometers, or about 20 percent of the geographic basin (see map IBRD
25223).

T'he objectives of the Commission are to:

(a' to regulate and control the utilization of the waters and other natural resources of the
basin

(b) to initiate, promote and co-ordinate natural resources development projects and
research within the basin area; and

(c) to promote the settlement of disputes.

The Commission is governed by eight commissioners, two from each state, and they
report to a council of heads of state.

The distribution of the conventional basin among the member states is Chad-42 percent;
Niger-28 percent; Nigeria-21 percent and Cameroon-9 percent.

The climate of the conventional basin is very dry with a mean annual rainfall that varies
from 100 millimeters in the north to 1,200 millimeters in the south and is subject to wide annual
fluctuations. Most of the population is engaged in agriculture in which nomadic animal
husbandry plays an important part. Rainland and crop production is essentially limited to the
southern parts of the basin. Flood recession crop production is widely practiced in the region
around Lake Chad where rainfall is too low for dry-land cropping. Some irrigation has been
developed but remains a small contributor to total crop production.

PERFORMANCE

During the period 1964-1980, the LCBC carried out a number of pre-investment studies
and finally arrived at the Action Plan of 1981. Assistance was received from UNDP, USA,
France, Italy and the Netherlands. The studies mainly related to an agriculture pilot project;
training and other centers in agriculture and fisheries; forestry centers for nursery stock;
exploratory boreholes for water supply; cattle watering points and other activities. Thus, it
seems, the Commission placed little emphasis on the water- related component of its objectives
mentioned previously.

With unrest in Chad and the temporary move of the Commission from Ndjamena to
Maroua, in Cameroon, in the period 1981-1982, very little was achieved in the 1980s and the
1981 Action Plan remained dormant. Of the nineteen projects included in that plan, of which ten
were designated for early execution, only a few pilot projects survived in the program, with
funding from the Commission's own resources.
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REORGANIZATION OF THE COMMISSION IN 1990

By 1987, the states decided that there was a need to review the objectives, structure and
flnancial contributions of the member states. The reorganization was to be based on a very
logical reorientation of the Commission's objectives. Henceforth, it would stay with the general
objectives set out in 1964 but with the first priority being given to projects that were international
or regional in character and were essentially water related.

The main activities proposed were:

(a) preparation of a Master Plan;

(b) planning and management of the water resources of the basin;

(c) modelling groundwater resources; and

(d) co-ordination of national activities in plant protection and animal health.

The 1990 reorganization included staff reductions of about thirty percent.

PRESENT ACTIVITIES

With the redefinition of its strategy in 1990, the Commission has tended to focus on
master planning. A draft Master Plan was proposed in 1990, complemented by a new Action
Plan. The two reports were combined into a single Master Plan report in 1992. The report
recommends thirty 3ix regional projects covering a wide range of activities from the assessment
and planning of water resources to agriculture, animal husbandry, fisheries, communications,
tourism and environmental matters. All the projects seem to have merit but the evaluation lacks
detail and is largely subjective. In any case it is questionable whether the LCBC will have either
the resources or the competence to tackle a portfolio of projects that cuts across so many different
sectors and disciplines. Whereas the Master Plan is consistent with the part of the new strategy
that aims to concentrate on projects with a regional, rather than national, character, the other
Important strategic aim, which is to focus on water-related matters, is not evident.

In water affairs the Master Plan put forward three major projects:

(a) the Lake Chad Multi-Purpose Project;

(b) a Feasibility Study of Water Transfer into the Lake Chad Basin; and

(c) the CharifLogone Multi-Purpose Project.

Projects (a) and (c) have sound and fundamental components that are essential to any clear
understanding of the water resources of the Lake Chad Basin. Project (b), on the other hand,
is a very long-term concept involving water transfers into the Chad Basin from the Congo Basin
in the Central African Republic (CAR).
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Although the Master Plan does not appear to the mission as a, robust document, it does
represent an objective attempt to provide a general basis for an action program by the
Commission. The lack of detail and basic preliminary economic considerations mean that before
any of the projects are selected for formal representation to donors4 a substantial amount of
additional work needs to be done.

FINANCE

Table A6.1 gives a summary of accounts for the years 1984 - 1991. Accounts are
prepared on a regular basis and subjected to an annual control which falls short of being an audit.
Althbugh the controller's reports are unqualified, the extent to which they can be relied upon is
difficult to judge owing to shortcomings in accbunting records and no indication of the auditing
standards followed.

There is much room for improvement. The lack of a double-entry accounting system
casts doubts on the reliability of information produced. In the absence of a balance sheet and
formal audit, much information is missing. The LCBC should be equipped with an accounting
and financial management system that would permit its management to take timely decisions.
Management personnel will require training in such systems and in commercial-style management
procedures.

COMMENTS

The Commission has demonstrated considerable resolve in that it has survived for almost
thirty years as an organization for international co-operation despite the serious problems of war
and economic depression experienced by some of its member states. The Commission has
reorientaited its activities to pursue a more pragmatic strategy and although it would be prudent
to narrow its focus further, it has nevertheless taken an important step in the right direction.
(vhis is not a criticism of the earlier strategy which responded to the serious drought of the late
1960s and early 1970s, when the decimation of animal husbandry and crop production
overshadowed most other developmental considerations.)

Tne Commission is right in adopting a strategy that concentrates on water resources and
should exercise care not to depart from this principle -- whatever the local political pressures may
be. It also is correct in divesting itself of projects of a national, rather than international,
character. It should however keep itself informed on the progress of all water-related projects
undertaken by member states in order to assess any regional implications and facilitate the
exchange of experience and information.

Lake Chad is in a region where the effects of drought are as critical as in any part of
sub-Saharan Africa, if not in the world. Drought events worse than those recently recorded will
certainly occur at some future time and, as human demands for water increase, the effects will
be more severe. Bearing in mind the long time-horizohs involved in the planning and
development of water resources, it is vital to support the maio water-related objectives and basic
strategy now adopted by the Commission.
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Table A6.1: Lake Chad Basin Commission - Annual Budgets

A,maa Operating Expens FCFA m
(w,audUed)

Years ended 31 t December 1924 1935 1986 1937 1983 1999 1990 1991

Personnel 119 133 127 132 137 123 102
Social charges 45 62 31 36 42 31 33
Tranport and misaions 30 36 40 33 27 24 10
Rents and Utilitiea 43 56 42 73 72 56 50
Communications t 10 7 7 7 4 5
Other consumables 46 50 40 35 39 36 12
Conferences & meetings 50 S0 70 50 37 25 16
Fixed ua"s 43 37 30 1 6 -

Mi.cellaneous 2 2 1 1 1 1 1

TOTALS 391 471 388 368 368 0 300 229

Member Srates Contribadons
(wtaudfted)

Years ended 31 t December 1937 19SS 1989 1990 1991

CAMEROON
Afrea January 1 145 306 436 0 122
Contribution due for year 161 155 0 162 103

306 461 436 162 230
Paid 0 25 0 134 122

Arrear Docember 31 306 436 436 23 103

AWER
Arrea January I 02 363 913 0 24
Contribution due for year 111 105 0 43 32

913 973 913 48 56
Paid 45 60 0 24 0

Arreas December 31 S68 913 913 24 56

NIGERUA
Arrear January 1 43S 512 837 0 0
Contribution due for year 461 455 0 318 212

899 967 837 318 212
Paid 337 130 0 31t 169

Arrears December 31 512 337 337 0 43

CHAD
Arreas January 1 711 S17 892 0 0
Contribution for year III 105 0 72 43

822 922 892 72 48
Paid 5 30 0 72 38

Arrear December 31 317 892 392 0 10

TOAL
Arrea January 1 2096 2503 3073 0 146
Contribution for year 344 820 0 600 400

2940 3323 3078 6 546
Paid 437 245 0 543 363

Arrears December 31 2503 3078 3078 52 183
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Invitations have been issued to CAR from time to time to join the Commission. Whereas
CAR's participation would clearly enrich the Commission, its absence should not detract from
the Conunission's immediate program unless there remains an insistence to give priority to the
Congo Basin - Lake Chad water transfer project.

From the administrative point of view, the secretariat of the LCBC has been streamlined
and made more responsive to the Commission's revised objectives. Regular accounts are
prepared and are subject to controller audit. However, there is a need for the secretariat to be
equipped with a commercially-based accounting and management system that could allow the
production of more timely and reliable information for management.

ESA SUPPORT

The LCBC requires immediate and considerable support to strengthen its planning
activities and also some support in a review of its overall objectives which appear too wide.
Longer term support will depend on the results of any review of objectives. Two projects which
appear to justify support are the Lake Chad Multi-Purpose Project and the Chari/Logone Multi-
Purpose Project referred to above.
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Annex 7: THE KAGERA BASIN ORGANIZATION

BACKGROUND AND OBJECTIVES

The Kagera Basin Organization (KBO) was created in 1977 by Burundi, Rwanda and
Tanzania. In 1981, it was joined by Uganda.

The objective of the Organization is to strengthen the existing economic co-operation of
the member countries in the joint planning and development of the sub-region's potential in
several sectors. The mandate of the organization is very wide and covers the development of
almost all resources and sectors including water, transport, agriculture, forestry, fisheries,
industry, mining, tourism and education but with a priority for energy, transport, agriculture and
training. Equally, the area of activity is very flexible being the Kagera basin (59,000 square
kilometers) and any other geographical area that may be assigned to the KBO.

The Kagera proyides the main single source of inflow to Lake Victoria arnounting to 6.4
billion cubic meters a year which is 28 percent of the net outflow from the lake at Owen Falls.
The Kagera river is thus an important source to the riparians of the Nile and in particular to those
of the Upper Nile and any pollution or weed infestation arising in the Kagera basin could have
a significant impact on Lake Victoria. A feature of the sub-region that has strongly influenced
the objectives and the activities of the RBO is its land-locked situation, being more than 1000
kilometers from the Indian Ocean. This is reflected in the emphasis placed by the KPO on
transport and communications, factors that are linked more to the sub-region in general than to
the river and its basin.

PERFORMANCE

The KBO made a rapid start in 1978 and in the following year prepared an Indicative
Basin Development Plan which was presented to a meeting of donors. The meeting concluded
that the Plan was too incomplete for funding cqnsideration and a large multi-donor mission was
formed to evaluate the situation in more detail. This mission produced an action program of ten
projects in agriculture, hydro-power, transport, communications and environment with a pre-
investment cost of about US$40 million and a capital cost of US$3 billion (1979). Following the
presentation of the action program, a start was made on a pre-feasibility study of the transport
system, but it was not followed up in its second phase owing to lack of donor support.

A new building was constructed for the KBO headquarters and occupied in 1985. At
about the same time, the KBO made several economies, including the closing of its country
offices in Burundi, Tanzania and Uganda.

In the late 1980s, the KBO continued to pursue a program of large projects that called
for much preparatory work for which the available resources proved inadequate. The most
successful was a telecommunications project to establish international radio links between the
domestic networks of the member countries. This project, which was financed by the Af;B, is
now substantially complete. The KBO co-ordinated the preparation of the project and was
designated as the executing agency.
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Two other projects that have advanced are the tse-tse fly control project and the Rusomo
Falls hydro-electric dam and power station. The Tse-tse Fly Eradication Project has gone
through a preparatory stage involving extensive field studies and the KBO is seeking funds (about
US$7 million) to launch a large-scale eradication program. The Rusomo Falls hydro-electric
project has been the subject of several studies over the last twenty five years. An initial study
was made in 1967 followed by a pre-feasibility study in 1976 and a further, more detailed pre-
feasibility story in 1979. Finally, the study was taken to contract document stage in 1989. It is
now proposed to seek finance for the implementation of the project. To enhance donor interest,
the project needs:

(a) environment and resettlement aspects to be studied;

(b) economic justification to be established; and

(c) institutional aspects to be analyzed.

The Rusumo Falls project as presently conceived would have an installed capacity of 61.5
megawatts and produce 308 GWh/year of energy which would be shared about equally between
Burundi, Rwanda and Tanzania.

The economic justification for the Rusomo Falls project is yet to be established. In the
present evaluation, tariffs have been used as a proxy (rather than a comparison with the least-cost
alternative source of energy). Resettlement is recognized as a problem and such considerations
contributed to the concept of adopting a lower dam to that originally planned. The environmental
effects call for careful examination in the submergence of wetlands and in the possible
propagation of weeds.

A further project to which considerable resources have been devoted by the KBO is the
railway project which would connect Rwanda and Burundi through two branch lines with the port
of Bukoba on the west shore of Lake Victoria. This project has been taken to the feasibility stage
but for the present, as part of a policy to reduce its project portfolio, is not being pursued further
by the KBO. The KBO is promoting two major road projects amounting to a total of about 400
kilometers in length, engineering studies have been carried out by consultants and by the KBO
and some further studies are in hand.

STRUCTURE OF THE KBO

The KBO has the usual system of governance found in many other RBOs. Its supreme
authority is a Conference of the Heads of State; below that the Council of Ministers, guided by
a council of international experts. The secretariat is divided simply into two departments-one
for project planning, preparation and execution and the other for administration. The total staff
of the secretariat is now thirty-nine.

FINANCE

Table A7. 1 gives an indication of the very difficult situation of KBO's finances with large
operating deficits in fiscal years 1990 and 1991.
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Table A7.1: KBO - 1990 and 1991 Accounts

Balance Sheets

31st December 1991 ($000) 1990 ($000)

Fixed Assets 5,876.6 5,681.5
Current Assets

Stocks 2.8 4.6
Receivables 101.0 101.8
Unpaid dues 2,328.5 2,719.1
Cash & Bank 97.7 73.9

2,529.9 2,898.8

Current Liabilities
Payables (418.2) (374.5)

Working Capital 2,111.8 2,524.3

Total net assets 7,988.3 8,205.8

Capital 24,520.7 23,814.0
Accumulated losses 16,532.3 15,608.2

Total net liabilities 7,988.3 8,205.8

Operating Statements

Years ended December 31 1991 ($000) 1990 ($000)

Income
Rental income 23.7 21.4
Other income 74.8 28.8

Total income 98.4 50.2
Expenditure

Operating expenses 132.1 134.4
Personnel costs 731.6 1,046.5
Other expenses 231.4 251.9

Total expenses 1,095.1 1,432.8

Operating deficit (996.7) (1,382.6)

- 56 -



COMMENT

The KBO is a river basin organization only in name. With the exception of the Rusumo Falls
hydro-electric project, its activities have been devoted to developments that go well beyond the
Kagera river basin. Furthermore, as mentioned earlier, the mandate of the KBO encompasses
a wide range of sectors, which places a considerable burden on the Secretariat. Early attempts
to create an indicative plan for the sub-region became no more than an inventory of desirable
projects. The resources required to create a sound and complete indicative plan of such wide
scope would be beyond the resources and competence of almost any single organization. The
KBO is an example of an RBO which has suffered from a severe handicap, by having been
charged with an over-ambitious prograrn. Despite that handicap the KBO has performed well and
has clearly promoted strategic thinking and achieved some material success in such matters as
transportation, tse-tse control and cormmunications. As for the Kagera river itself, the activities
of the KBO seem to have been focused more on specific project development than on an overall
development strategy. Little effort seems to have been devoted to the hydrology of the river, the
ecosystem provided by its basin and the preservation of the quality of its waters. The KBO has
to be evaluated more as a regional development agency than as aan RBO, but with river basin
development as one of its activities. Placed in that context, the KBO is unlikely to succeed. It
will not prove possible to muster the multi-disciplinary human resources, let alone the financial
resources, to fulfill such a wide-ranging task. The result will be, as before, that project
preparation and presentation will not be adequate to satisfy the requirements of potential ESAs.

It is open to question whether a relatively small river basin, such as the Kagera, is the correct
unit for general development planning across a range of sectors. This view seems to be
supported by the very flexible way in which the KBO has treated its area of activity. The choice
may be either to adopt a clear concept of an RBO and focus on water-related development within
the geographic basin of the Kagera or to become a regional development authority without
specific reference to the Kagera basin. From experience elsewhere, the narrower focus on the
river might prove more productive and more compatible with the resources likely to become
available. In any event, more must be done to stimulate donor interest if the KBO is going to
maintain an active program.

ESA SUPPORT

T'he KBO needs to review its very wide objectives and consider whether it should concentrate
on the role of an RBO or become a regional development agency. It should also review its role
with that of EGL. In these activities, it may require ESA support.
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Annex 8: ENERGIE DES GRANDES LACS
(THE GREAT LAKES ENERGY AGENCY)

BACKGROUND AND OBJECTIVES

The origin of this organization was an agreement signed in 1970 by Burundi, Rwanda and
Zaire to co-operate in the specific sector of hydroelectrical energy, in particular the development
of the Ruzizi river. This was followed by the creation of EGL in 1974. In 1978, EGL was
integrated with the Communaute Economique des Pays des Grands Lacs - CEPGL, an
organization with a wide development mandate. In 1979, EGL was formally recognized as the
energy component of the CEPOL organization enjoying administrative, financial and technical
autonomy.

The objective of EGL is to ensure co-operation between member states in the whole of the
energy sector. For national projects, it is to inform and advise member states in order to co-
ordinate development policies. For regional projects, EGL will be designated the promoter for
studies and implementation of projects.

To fulfill its mandate, the EGL is charged with various tasks including the preparation of
inventories of energy resources and demands; studies of modes of development and of linkages
between energy production and economic growth. The EGL is not a river basin organization.
Its connection with river basin development is through its parent organization CEPGL, to which
It is responsible for energy affairs including hydro-electric development.

MANAGEMENT AND STRUCTURE

Within CEPGL, the supreme authority for the management of EGL is the General Assembly
composed of ministers and commissioners from member states. The day-to-day management is
provided by the Management Committee with full-time representatives from each member state
and chaired by the Director-General. The budgetary control is monitored by a finance committee
(college des commissaires aux comptes).

The chief executive of EGL is the Director General who is responsible for the management
of the organization subject to consultation with members of the Management Committee. There
are three operational divisions, Planning, Projects and Information. All these come under the
Director of Energy. In addition, there is an administrative and financial division with its own
director.

PERFORMANCE

EGL has mainly performed an energy planning role under the umbrella of CEPGL. Despite
its mandate to be the "promoter of studies and of the execution of projects," the execution of the
Ruzezi [I power station was assigned to SINELAC, an international public enterprise owned by
the three member states. SINELAC's responsibilities included the construction and now the
management, operation and maintenance of the Ruzezi II power station. EGL played a leading
part in the preparation of the project and later in the transition from the construction to
operational stages of the project.

- 58 -



The main recent product of EGL has been the Master Plan for Regional Electrification
for which TRACTEBEL of Belgium was retained with finance from the European Development
Fund (EDF). The Master Plan was published in 1993 and sets out demand projections till the
year 2010 together with scenarios for modes of production and transmission systems to satisfy
the demands. Another recent study is a transmission stability analysis prepared by Laymeyer of
Germany, also with finance from the European Development Fund.

EGL complains that among its constraints are:

(a) the late payment of dues from member states; and

(b) the failure of donors to appreciate the full value of the regional approach in the
planning of energy systems.

FINANCE

The total budget of EGL is about US$2 million a year, of which approximately half is
for operating expenditures.

COMMENTS

As stated previously, EGL is only a river basin organization to the extent that, within
CEPGL, it is responsible for all energy matters including hydro-electric power. For the Ruzizi
11 power station, EGL was engaged in the identification and preparation of the project and its
presentation to the participating states and to the funding agencies.

EGL's role within CEPGL (which was not reviewed in any detail by the mission) is a
logical one. Collaboration in energy matters between neighboring countries is essential for the
small systems of Rwanda and Burundi if economies of scale are to be achieved. CEPGL, with
EGL, offers an appropriate mechanism through which to formulate and develop joint projects.
EGL has a competent and well-trained staff and makes full use of up-to-date technology in its
own work and through the retention of reputable consulting firms.

EGL needs to link its work closely with the energy-related activities of the Kagera Basin
Organization (KBO) especially at this stage when choices arise between the hydro-electric
development potential of the Kagera and the Ruzizi rivers.

ESA SUPPORT

The case for ESA support to EGL has to be viewed against its general energy mandate
which is a topic outside the mission's terms of reference. Viewed solely from the river basin
development standpoint, EGL, as stated in the ESMAP report dated February 1989 (World
Bank/UNDP/Bilateral Aid 1989), has a number of opportunities to assist its three member states
in energy development on the Great Lakes Region, including hydro-electric power. The scope
of EGL's activities in hydro-electric power needs to be reviewed against the future planned
activities of the Kagera Basin Organism (KBO) as there seems to be some potential for the
duplication of activities.
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Annex 9: THE SOUTHERN AFRICAN DEVELOPMENT COMMUNITY

BACKGROUND AND OBJECTIVES

SADC succeeded SADCC (Southern African Development Co-ordination Conference)
in 1992 when ten member states (Angola, Botswana, Lesotho, Malawi, Mozambique, Namibia,
Swaziland, Tanzania, Zambia and Zimbabwe) signed a treaty with the main objectives of
promoting economic growth, self-reliance, interdependence and interaction between national and
regional development programs. One of the key objectives is to foster sustainable utilization and
natural resources including water resources.

The main water-related activities promoted by SADC are:

* the Zambezi Action Plan - ZACPLAN; and
* the Hydrological Assessment of sub-Saharan Africa

All SADC work relating to these projects has been primarily assigned to the SADC
Environment and Land Management Unit, Maseru. This unit has reassigned one of the
ZACPLAN projects, ZACPRO1, a telemetry hydrometric network, to the ZACPLAN Co-
ordinating Unit with the Zambia Electricity Supply Company (ZESCO) in Lusaka.

SMUCTURE AND GOVERNANCE

SADC, like its predecessor organization SADCC, has a very small secretariat and
pursues executive actions through a number of specialized units situated in the several member
countries. Its institutional structure comprises a summit of Heads of State, a ministerial council
and an advisory committee of high-ranking officials. At this stage, SADC is a flexible
organization poised to respond to a wide range of demands including co-operation with South
Africa in the post-apartheid period.

ZAMBEZI ACTION PLAN

ZACPLAN was formulated in 1983 with the objective of meeting both short- and long-
term goals in the further development of the Zambezi river system. In the mid-1980s, a program
of nineteen projects was drawn up with the object of creating a basis for a master plan for the
Zambezi basin. Eight of the nineteen projects are short-term and are focused on data and
information gathering; the preparation of a protocol on the environmentally sound management
of Zambezi waters and on water sharing; a monitoring system; and the preparation of water
management plans together with training and public relations.

The other eleven projects (Category II) are scheduled to be commenced once the
Category I projects are substantially complete. They cover a wide range of activities including
watershed management; public health; energy conservation; system operation of hydro-electric
plant; vector control and inter-basin water transfers.
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Important components of the Category I program now in hand are the:

* creation of a sound hydrological data base including telemetric data collection
(ZACPRO 1);

* drafting a protocol on environzentally sound water management and water sharing
(ZACPRO 2);

* establishment of a monitoring unit for shared waters, pollution control, etc.
(ZACPRO 5); and

* preparation of water resources development master plans for those member countries
that do not already have one.

The Zambezi River Authority (See Annex 4) will collaborate with the Unit in all four activities.

PERFORMANCE

Progress with the four activities listed previously is briefly as follows.

* The data base has fallen behind schedule owing to delays in the disbursement of
funds, but hardware and software have been purchased and staff is being trained
ready to install forty-five data collection platforms in the Zaznbezi Valley (financed
by CIDA).

* The protocol on water sharing was originally drafted as two documents on water
sharing and environmental management. It is now being redrafted as a single
document on 'The shared watercourse systems of the Southern Africa Region" (still
restricted).

* Good progress has been made in the establishment of a monitoring unit, which will
deal with water allocations, pollution and other environmental effects. It will also act
as an advisor to SADC and then to the environment and land management unit.

* Masterplanning for those countries that do not already have such plans is in its early
stages. The plan is expected to extend over at least five years.

HYDROLOGICAL ASSESSMENT OF SUB-SAHARAN AFRICA

SADC has performed a valuable role in assisting the executing agent (World Bank) in
setting up and executing this project. It is now pursuing the follow-up actions to this project
including a proposal to establish systems of data collection by telemetry (the HYCOS project).

COMMENTS

ZACPLAN has progressed more slowly than envisaged. This may be partly attributed
to SADC's changing role in the context of the emergence of 'New South Africa." Some good
progress is being made on the Category I projects.
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The ZACPLAN projects are very appropriate to the sharing of international waters.
They fall into two categories. First, the data collection project is directly connected to the
sharing of the international waters of a single river basin. Second, hydrological assessment,
protocol and master planning studies relate more to collaboration in regional water development
where a river basin only becomes the unit of analysis where it covers an entire country (as in
Zambia).

SUPPORT FROM ESAS

Viewed within the context of water resource development, SADC is a useful and
effective vehicle to promote jointly with ESA's regional studies and projects. It has already
demonstrated this capability with the Hydrological Assessment of sub-Saharan Africa and is
performing some concrete groundwork for the development of the Zambezi basin. SADC is
potentially one of the most effective regional organizations for the implementation of international
river basin work; its activities of SADC in the water sector fulfill a real need and should be
supported by ESAs.
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Annex 10: THE KOMATI RIVER PROJECT

BACKGROUND AND OBJECTIVES

The Kingdom of Swaziland and the Republic of South Africa (RSA) established two
treaties in 1992. One covers a Joint Water Commission (JWC) which deals with all water matters
between the two states. The other deals with the specific development of the Komati river basin,
for the design, construction, operation, and maintenance of the Komati Project and with the
establishment of a second RBO, KOBWA (Komati Basin Water Authority), which has the
mandate to implement, operate and maintain the project. KOBWA is answerable to the JWC.
The initial phase of the Komati Project is to construct two major dams, Maguga and Driekoppies,
on the main stem of the Komati and on a major tributary, the Lomati respectively. The basic
purposes of these projects are to give firmer water supplies to existing water uses and to increase
the supplies available for irrigation and urban purposes. There is also a small hydro-electric
element. The principal use of the water is for irrigation to enhance rural development in the poor
regions of both countries. The treaties set out, among other things:

* water allocations to the states;
* apportionment of capital and running costs for the initial phase;
* structure and functions of the KOBWA; and
* procedures for settlement of disputes.

A feature of the treaties is that while each state contributes to the capital costs of the two
dam projects, the dam structures will be owned by the country in which they are situated,
Driekoppies by RSA and Maguga by Swaziland. However, the construction will be the
responsibility of KOBWA.

PERFORMANCE

Progress in the creation of the two RBOs has been satisfactory over the last few years,
the treaties have been ratified and the two countries have entered into commitments to build the
two dams. In parallel with the finalization of the treaties, the Govermment of Swaziland engaged
consultants to prepare plans for all components of the project together with financial and
economic evaluations up to full feasibility standards. The feasibility report was submitted in mid-
1993.

As in the case of the OMVS, (see Annex 2) all associated development of the irrigation,
and urban water supplies is a national responsibility. There is a clear recognition that irrigation
development and dam construction should proceed simultaneously and with a fully integrated
program; otherwise, there are severe risks of poor cost recovery. The Swaziland government is
in the process of launching enquiries among estate developers and smallholders for the
implementation of the irrigation component.

The Komati Basin project has been supported by a UNDP/IBRD program to provide the
Government of Swaziland with a panel of experts.
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COMMENTS

Both, the governments of Swaziland and RSA have made good progress to date but the
project is still in its very early stages. One potential difficulty is the low projected level of
agricultural product prices which depresses the estimated rate of return on the irrigation
component. On the other hand, there is no other identifiable solution to the enhancement of the
rural economy in the impoverished regions of southern Africa since rainfall is too low for reliable
crop production. An important secondary benefit of the project is that the two proposed storage
dams will improve the overall management of the water resource of the river basin, including an
assured minimum supply to Mozamnbique. Mozambique signed an accord in 1991 with the two
governments which enabled the joint development of the Komati basin to be pursued.
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Annex 11: NOTE ON MEETING WITH DEPARTMENT OF WATER AFFAIRS (DWA)
REPUBLIC OF SOUTH AFRICA

GENERAL POLICIES

There is a growing realization in the RSA that water resources must be managed on a
sub-continental basis which necessitates the strengthening of relations in water affairs with its
neighboring states. In this context, several joint permanent technical commissions have been
formed between the RSA and neighboring countries to provide a forum for international
collaboration.

The RSA has accepted that negotiations on the joint use of water must recognize the
principle set out in the Helsinki Rules (1966) of the International Law Association which embody
the concept of the best joint utilization of the resources of an international river.

APPROACH TO RIVER BASIN PLANNING

The DWA favors a procedure for the planning of international river basins where in the
first stage the basin is looked upon as having no international boundaries and planning concepts
are applied to the basin as a whole. In the next stage, each riparian state reviews and modifies
the planning concepts to suit its own planning perspective and objectives. The third, and final,
step is to negotiate in order to modify and harmonize the several national perspectives to arrive
at a rational and agreed basin plan.

IMPACT OF WATER RIGHTS

Water rights can be a serious constraint on international negotiations. There is now a
need to review private riparian water rights against the background of future water management
needs - both national and international. In line with most European countries, the RSA is moving
away from the control of water resources by private individuals. It is considered important for
the efficient and comprehensive management of the total resource that the state should regain
control.

RSA EXPERIENCES IN INTERNATIONAL WATER AFFAIRS

The DWA quoted several experiences in international collaboration for the joint
development of water resources. The most outstanding example at the present time is the Lesotho
Highlands Water Project which will transfer some 70 cubic meters of water per second from the
upper catchment of the Orange (Sengu) river in Lesotho to the upper Vaal region of the RSA (see
Annex 1).

Namibia has now become a riparian of the Orange river because the border, which was
originally proposed as the high water level on the north bank, is now defined as the center of the
main stream of the river. The RSA recognizes that there is now a need to discuss the Lesotho
Highlands Project's future program with Namibia.
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KOMATI BASIN

Another successful venture that is in its early stages is the Komati Basin Project (see
Annex 10). The Komati Project Is essentially bilateral with Swazlland but the third riparlan,
Mozambique, is kept fully informed. Furthermore, the RSA is promoting a comprehensive study
of the whole Komati basin. A protocol between the three riparian states was signed in 1991.
The RSA is currently awaiting formal approval by Mozambique for the basin-wide study so that
the designated consultants can be given the order to start work. In the meantime, some
developments in the RSA and Mozambique have been held up pending completion of the studies.

LIMPOPO RIVER

This river is of special importance in that it flows through a very arid region along the
Botswana/RSA border before reaching Zimbabwe and Mozambique. It has a modest mean annual
run-off of 2 billion cubic meters on leaving Zimbabwe. The RSA and Botswana have set up a
Joint Permanent Technical Commission, but despite several attempts, have not yet been able to
establish a commission with Zimbabwe. The RSA and Botswana have carried out both joint and
separate surveys of a number of dam sites on the Limpopo system.

With its very modest total resources in a region of growing domestic and industrial
demands, there is clearly a need to establish a sound forum for collaboration between the riparian
states of the Limpopo.

ZAMBEZI DIVERSION SCHEME

This scheme is to abstract water from the Zambezi in the reach around the Caprivi strip
and to convey it by pipeline and/or canal through Botswana into the RSA. It is proposed that
there should be a meeting of all parties concerned in Botswana in the near future to discuss the
project. This project has not yet been adopted by the SADC.
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Annex 12: HYDRO-ELECTRIC POWER POTENTIAL OF SUB-SAHARAN AFRICAV

7btal technical lIstalld
Aydro powunra hydro ,Lioal1) V

Coxwmy MW cm MW

Anola 23,000 100,000 553
Benin 500 1,500 0
Botswana 1 5 0
Burkina Faso 200 300 14
Burundi t00 4.000 12
Cameroon 23,000 100,000 723
Cape Verde 0 0 0
Centr. African Rep. 2,000 9,000 19
Chad 30 150 0
Comoro Islands Rep. 10 50 1
Congo 11,000 50.000 90
Djibouti 0 0 0
Ethiopia 12,000 60,000 366
Equatorial Guinea 2,000 6,000 0
Gabon 1,000 30,000 164
Gambia, Tle 0 0 0
Ghana 2,000 10,000 1,072
Guinea 5,000 30,000 40
Guinea-Bissau 60 300 0
Cote d'lvoirm 3,000 14,000 614
Kenya 6.000 30,000 599
Lesotho 450 2,000 0
Liberia 2,000 11.000 63
Madagascar 7,800 44,000 106
Malawi 900 6,000 144
Mali 2.000 10,000 50
Mauritani 0 0 0
Mauritius 65, 113 60
Mozambique 15,000 72.000 2,253
Namibia - - 240
Niger 235 1,330 0
Nigeria 12,400 38.000 1,938
Rwanda 600 3,000 53
Sao 'roum & Principe 50 200 2
Senegal 500 2,5C0 0
Seychelles 4 20 1
Sierra Leone 1,309 6.t00 2
Somalia 50 200 0
Sudan 2,700 19,000 240
Swaziland 600 3,000 S0
Tanzania 9.500 40,000 334
Togo 270 100 64-
Uganda 1,200 6,000 150
Zaire 120,000 530,000 2,440
Zambia 12,W06 54,000 1,641
Zimbabwe 3.S00 20,000 666

Tot a 302,025.00 1,365,070.00 14,04.00

i/ Excluding the Republic of South Africa.
_/ Source: World Bank. The Future Role of Hydroelectric Power in Developing Countries.

Paper No.17. Energy Department, Washington, D.C.
g/ As of December 31, 1992.
d/ Jointly owned and shared with Benin.
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Annex 13: IRRIGATION POTENTIAL OF SUB-SAHARAN AFRICA

Table A13.1 gives an estimate of the irrigation potential of continental sub-Saharan
Afrlca. The flgures are very approximate because few detailed surveys have been made. They
take account of a combination of both land and water availability.

Table A13.1: Irrigation Potential Of Sub-Saharan Africa

Irrigation Potential Irrigation Potential
Couruiy ('000 ha) Country ('000 ha)

Angola *1000 Mali 350
Benin 90 Mauritania 150
Botswana 100 Mozambique *1000
Burkina Faso 300 Namibia 100
Burundi 50 Niger 120
Cameroon 250 Nigeria 2000
Central African Rwanda 50
Republic 100 Senegal 350
Chad *600 Sierra Leone 100
Congo 350 Somalia 200
Ethiopia 650 South Africa 2000
Gabon 100 Sudan 3300
Gambia, The 70 Swaziland 50
Ghana 120 Tanzania *1500
Guinea 100 Togo 90
Guinea Bissau 70 Uganda 400
COte d'lvoire 150 Zaire *1000
Kenya 350 Zambia *2000
Lesotho 10 Zimbabwe 400
Liberia
Malawi 300 TOTAL 19920

Note: Owing to the scarcity of data the figures for most countries are very approximate
notably those marked with an asterisk.

Sources: Food and Agricultural Organization of the United Nations. 1985. FAO Report 111/85
CP SSA2. Rome, Italy; ICID and other sources.

The opportunities for extensive irrigation are very limited in Africa. Vast alluvial
plains, such as those of the lower Nile valley do not occur in other regions of Africa. Table
A13.1 shows that the estimated total potentially irrigable area is no more than about 20 million
hectares, of which 'about twenty-five percent has been developed in varying degrees. Although
the total potential is small, irrigation will always be an important consideration in water sharing
on international rivers if only because there is a high consumptive use of the diverted flow.
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Despite a general shortage of food which becomes critical in times of drought, progress
in irrigation development in sub-Saharan Africa has been slow and often not very effective
outside the Sudan, Swaziland, South Africa and parts of Zimbabwe and Zambia. The most
successful modern irrigation schemes are those based on cash crop production as, for example,
the sugar estates of Swaziland. Traditional irrigation is successful but with low yields. There
are long-term dangers in allocating scarce land and water resources to low-yielding traditional
irrigation in countries where the prospects for food security are poor. The decision-makers for
the Komati basin in Swaziland are very conscious of this dilemma.

Most irrigation developments in sub-Saharan Africa are costly by world standards
except for southern Africa where the construction industry in irrigation projects is more
developed and the prices competitive. However, the smallness of the entities of irrigable land
leads, everywhere, to an absence of economies of scale.

Superimposed on these constraints is the overarching consideration that in most of sub-
Saharan Africa, the cultivators have no long tradition in irrigated crop production like that found
in North Africa and the Middle East. They are content with low yields and during periods of
good rainfall tend to forsake the irrigated plots for traditional rainfed cropping, however
ephemeral it may be.

Eventually, these several constraints must be overcome in a continent where growth in
agriculture production continues to lag seriously behind demographic growth. With a target of
"food security" rather than "self sufficiency, " it matters little whether irrigation is devoted to cash
or food crops. The important consideration is rural development and overall economic return.
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