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Quote 

 
 
 
 
 

“The trouble with water – 
and there is trouble with 
water – is that they’re not 

making any more of it. 
They’re not making any less, 

mind, but no more either. 
There is the same amount of 
water on the planet now 

as there was in prehistoric 
times” 

 
(De Villiers 2000). 
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Executive Summary 

1.1 The Efficient Water Use for Agricultural Production project aimed at bringing together 
regional and national stakeholders to develop a common shared vision on increased availability 
and efficient use of water for agricultural production. The main thrust of EWUAP was to establish 
a forum to assist stakeholders at regional, national, and community levels to address issues related 
to efficient use of water for agricultural production in the basin. 

 
1.2 EWUAP commissioned a study on some established river basin organisations in and 

outside of Africa to provide some points that could be used in defining modalities for formulating 
a sustainable framework for the management of agriculture and agricultural water for the future 
Nile Basin Commission/Organisation. 

1.3 A desk study was done to review River Basin Organisations (RBO’s) formed since 1870 and 
which deal with water issues by defining their mandate, institutional and legal structures and their 
key agricultural activities. 

 
2.1 There are approximately 263 international watersheds with mandates to handle the different 

stages of development and management of the river basin including like planning and project 
design, development and use, and or operation and administration. 

2.2 The Mekong River Basin Commission is an RBO formed under the auspices of The 
Greater Mekong Sub-Regional Economic Program, with an agricultural sectoral program that 
plans the basin wide agricultural activities for implementation by the relevant riparian governments. 

2.3 The Senegal River Basin Organisation (OMVS), has a joint program for basin wide 
planning and development. It is a unique RBO where the riparian nations have ceded the 
mandate for basin development to the regional organ giving it an avenue to generate its own 
income. Irrigation, fishing, livestock farming and hydropower generation are the key programs run 
by the organisation. 

2.4 The Indus Water Treaty of 1960 grants India the unrestricted right to use the water of the 
Eastern Rivers, namely, the Ravi, the Beas and the Sutlej, while permitting it to make domestic 
non-consumptive uses from the Western Rivers, uses for run-of-the river hydroelectric plants and 
specified agricultural use and construction of storage works. Pakistan received the right to use the 
waters of the Indus River and its Western tributaries, the Jhelum and Chenab rivers. Planning and 
development of the basin is vested in institutions within each country with provisions for a conflict 
resolving Commission constituted by a representative from each of the riparian countries. 

2.5 The Niger Basin Authority is a development project whose objective is to enhance regional 
coordination, development and sustainability of water resources management in the Niger River 
Basin. The authority aims at (i) improving institutional coordination for regional management and 
development of water resources in the Niger River Basin; (ii) improving the performances of 
rehabilitated hydroelectric plants in targeted areas; (iii) Improving irrigated agriculture in targeted 
areas; and; (iv) Improving watershed management.  

2.6 The Orange-Senqu and The Zambezi are managed under a framework developed by Southern 
Africa Development Cooperation’s where the member countries agreed in principle, on integrated 
and cooperative management of transboundary river basins. Several bi-national and multi-national 
joint agreements exist for the development and management of specific projects in the basin all 
operating under the auspices of the basin wide river basin organisation. Extensive irrigation 
projects and hydropower programs have been co-developed under different frameworks providing 
a basis for increased agricultural production and adequate power supply in the region. 
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3.1 Three Models and five management styles are reviewed: In model one; riparian countries 
reach an agreement on a legal framework that leads to the establishment of river basin organization 
with a full development mandate.  The second type of cooperative arrangement follows the SADC 
model, where a comprehensive protocol on shared watercourses is agreed at the regional 
coordination level, providing the legal basis for forming river basin organizations while the third 
model, riparian countries embark on confidence-building measures through the development and 
implementation of shared vision programmes, before establishing the legal institutional framework. 

 
 The river basin organisations reviewed provide contrasting management styles that were developed 

on the basis of geo-political, economic and hydrological considerations. The management styles 
observed operate under five formal principles: Watershed Management, River Basin 
Management, International Boundaries and Waters Commissions, Bi-national or tri-
national river basin commissions and Regional Cooperation. 

 
3.2  Some key agricultural activities that could be carried out by river basin organisations 

include; provision of an institutional and legal framework for joint planning, development and management of the 
agricultural sector, planning and development, capacity building through research, training and funding, setting and 
management of an agricultural information management system and networking, markets and cross border trade. 

 
3.3 The future Nile River Basin can be formulated based on any or a combination of any of the 

models and management styles reviewed. 
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1. Introduction 
1.1 Background   

The Nile riparian countries realizing their common concerns and interests over water resources took a 
major step towards cooperation and established the Nile Basin Initiative (NBI) in 1999.  The NBI is 
guided by a Shared Vision “to achieve sustainable socio-economic development through the equitable 
utilization of, and benefit from, the common Nile basin water resources.”  In order to translate this 
shared vision into action, the NBI launched a Strategic Action Program (SAP), comprising two 
complementary parts:  

1) A basin wide Shared Vision Program (SVP); and  

2) Subsidiary Action Programs (SAP).   

The SVP comprises a series of technical, socio-economic, confidence, and capacity building projects that 
are being implemented basin-wide to help establish a foundation for trans-boundary regional cooperation 
and create an enabling environment for investments and action on the ground.  The Efficient Water Use 
for Agricultural Production (EWUAP) project is one of the eight projects of the Nile Basin Initiative’s 
(NBI) Shared Vision Program (SVP). 

Agriculture plays a major role in the lives and livelihoods of households in the Nile basin and contributes 
significantly to economic growth and Gross Domestic Product (GDP).  The riparian countries rely on the 
Nile waters to meet needs for basic domestic use and for economic growth. The changing climate is 
causing countries to show greater desire to utilize this water for development purposes.  Agriculture is the 
dominant user of water in the basin but the lavish use cannot be sustained because of the growing and 
competing demands from other sectors. Hence, the overall productivity of the agricultural sector must be 
improved meaning more crops per given volume of water and land if the system is to remain viable. 
Issues of such nature can best be addressed in a comprehensive manner, that is, by finding basin wide 
solution to the problem. 

The Efficient Water Use for Agricultural Production project is a first step in bringing together regional 
and national stakeholders to develop a common shared vision on increased availability and efficient use of 
water for agricultural production. The main thrust of EWUAP is to establish a forum to assist 
stakeholders at regional, national, and community levels to address issues related to efficient use of water 
for agricultural production in the basin.  The project is expected to meet its objectives by bringing 
regional and national stakeholders together to have a common view and understanding on ways and 
means of improving water use and develop a shared vision on common issues.  The project will create a 
framework to promote basin-wide cooperation and awareness, and build capacity by focusing on the 
common and basic issues related to water harvesting and irrigation.  The project will help establish 
forums to discuss development paths; improve an understanding of the relationship between water 
resources and agricultural development; and enhance basin wide agricultural management capacities. The 
project intends to: 

� Establish regional dialogue on Water Harvesting (WH); 

� Strengthen regional consultation on Community-Managed Irrigation (CMI) and enhancement of 
overall awareness on efficient water-use; 

� Strengthen regional consultation on Public and Private-Managed Irrigation (PMI) and the 
enhancement of awareness on efficient water-use; 

� Explore, document and disseminate information on best practices in water harvesting, community 
and private-public managed irrigation; and  
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� Build national capacity for a sustainable management and efficient use of water 

Some of the challenges that have to be overcome to ensure sustainable management of the water 
resources within the Nile basin include:  
i.  Inadequate structures for promoting a shared understanding of the functioning of the basin 

system(s) and of the present and future pressures likely to be placed on the system(s) 
ii.  Promotion and maintenance of communication and dialogue across the basin, both vertically and 

horizontally at all different levels 
iii.  Building capacity of stakeholders to interact and to speak on behalf of their interests as well as in 

the basin’s interest 
iv.  Identifying options and opportunities for sustainable development across the basin 
v.  Developing shared agendas and objectives within national borders and across them 
vi.  Generating and making available to all stakeholders appropriate information on which planning 

and strategies can be based 
vii.  Harmonizing policies and legislation 
viii.  Developing good governance systems at all levels, that ensure the equitable inclusion in decision-

making of multiple stakeholders, particularly local resource users 
ix.  Addressing root causes of environmental problems such as poverty and inappropriate policy and 

legislation 
x.  Promoting sustainable management and use of resources at local level 
xi.  Promoting integrated multi-sectoral approaches to management and development 
xii.  Providing appropriate forums and mechanisms for conflict resolution within and across national 

boundaries, and getting the correct focus 

1.1.1 Objectives and Scope of the Review 
As one of the eight SVP projects, the EWUAP is working to provide a sound conceptual and practical 
basis to increase the availability and efficient use of water for agricultural production. It is in this context 
that analysis and evaluation of the services provided by some established river basin organisations in and 
outside of Africa was commissioned to provide some points that could be used in defining modalities for 
formulating a sustainable framework for the management of agriculture and agricultural water for the 
future Nile Basin Commission/Organisation.  

The review evaluated the current existing structures (legal and institutional), the status of agriculture and 
agricultural water use in some selected basins across the world. A scoping of some of the 263 River Basin 
Organisations was done from which five River Basin Organisations were selected for a detailed review to 
provide a framework for proposing feasible structural options that could be adopted by the Nile Basin 
Initiative to set up the yet to be formed Nile River Basin Commission/Organisation.  

The reviewed basins were selected from the two hundred and sixty three international watersheds based 
on the following criteria; 
 

� Existence or intended development of integrated organisation of water management in the basin. 
� Availability of some basic data on the existing resources and the uses of water in the basin 

particularly on agriculture and agricultural water.  
� Extent and complexity of the basin with preference given to basins with diverse political and 

geographical coverage. 
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The Five River Basin Organisations selected and reviewed were, Mekong and Indus form Asia, Senegal, 
Niger, the Zambezi and the Orange-Senque Commissions from Africa (Section 2). A synopsis of some 
143 RBO’s are provided in A.1and A.2. 

1.1.2 Methodology 
A desk study was done to review RBO’s formed since 1870 and which deal with water issues. Table 2-4 
lists the treaties chronologically providing a summary of the general findings while the selected RBO’s 
were qualitatively and quantitatively assessed for their provisions regarding the following criteria: basin 
involved; principal focus; number of signatories; method and amount of water division, agricultural water 
allocation and use, if any; and the date signed.  A further section was added to highlight the issues and 
activities governing the agricultural sector in some of the studied basins. 

2. River Basin Organisations 
2.1 Introduction 
There are approximately 263 international watersheds covering about one-half of the globe's land surfaces 
with rivers that either demarcate or cross international political boundaries. A total of 145 countries 
contribute territory to the international basins. Thirty-three nations, including such sizeable countries as 
Bolivia, Chad, the Democratic Republic of the Congo, Niger, and Zambia, have more than 95% of their 
territory within the hydrologic boundaries of one or more international basins. 
 
The complex physical, political, and human interactions within international river basins do make the 
management of these shared water systems difficult. Issues of increasing water scarcity, degrading water 
quality, rapid population growth, unilateral water development, and uneven levels of economic 
development are driving many countries to develop co-riparian water relations (Table 2-1). These 
relations form the basis for the development of River Basin Organisations that among others;  

a. integrates the development of the whole river basin sustainably,  
b. Develops and manages its natural resources, and 
c. Develops and manages the water resources either through a multi-sectoral or a sectoral approach.  

 
The RBO could also handle the different stages of development and management of the river basin 
including;  

a. planning and project design,  
b. development and use, or  
c. Operation and administration. 

 
The UN Food and Agriculture Organization identified more than 3,600 treaties relating to international 
water resources dating between AD 805 and 1984, the majority of which deal with some aspect of 
navigation.  Since 1814, states have negotiated a smaller body of treaties which deal with non-navigational 
issues of water management, flood control, hydropower projects, or allocations for consumptive or non-
consumptive uses in international basins.  
 
The Helsinki Rules list eleven hydrographic and socio-political factors which ought to be taken into 
account as a whole in water allocations; the 1997 Convention lists seven, but does suggest that the 
"requirements of vital human needs" be given "special regard."  However, most treaties focus on 
hydropower and water supplies: fifty-seven (39%) treaties discuss hydroelectric generation and fifty-three 
(37%) distribute water for consumption. Nine (6%) mention industrial uses, six (4%) navigation, six (4%) 
agriculture and six (4%) primarily discuss on pollution. Thirteen of the 145 (9%) focus on flood control. 
One treaty primarily discusses fishing (less than 1%). Of the twenty-one multilateral treaties/agreements, 
developing nations are parties to thirteen. 
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Few treaties allocate water with clearly defined allocations accounting for fifty-four (37%) of the 
agreements (Table 2-2). Of that number, fifteen (28%) specify equal portions, and thirty-nine (72%) 
provide a specific means of allocations. All but three multilateral agreements lack definite allotments, 
although a few establish advisory and governing bodies among states. 

There are four general trends in those treaties which specify allocations:  

i. A shift in position often occurs during negotiations from "rights-based" criteria (whether 
hydrographical or chronological  in favour of "needs-based" values (based on irrigable land or 
population, Table 2-3 );  

ii. In the inherent disputes between upstream and downstream riparians over existing and future 
uses, the needs of the downstream riparian are more often delineated (agreements mention 
upstream needs only in boundary waters accords in humid regions), and existing uses, when 
mentioned, are always protected; 

iii. Economic benefits are not explicitly used in allocating water, although economic principles have 
helped guide definitions of "beneficial" uses and have suggested "baskets" of benefits, including 
both water and non-water resources, for positive-sum solutions; and  

iv. The uniqueness of each basin is repeatedly suggested, both implicitly and explicitly, in the treaty 
texts. 

Table 2-1: Unique Allocation Practices 

PRINCIPLE  PERCENT (NUMBER) OF TREATIES  
Half of flow to each of two riparians 6% (9/149)  
Absolute sovereignty on tributaries 2% (3/149)  
Relinquish prior uses 0.6% (1/149)  
Prioritize uses  3% (4/149)  
Equal allocations of benefits  1% (2/149)  
Compensation for lost benefits  7% (10/149)  
Payments for water  3% (4/149)  
 

Table 2-2: Prioritizing Uses  
   

 
USA/Mexico 

Boundary Waters 
(1906, 1944)  

USA/Canada 
Boundary Waters 

(1910)  

Indus Waters 
Treaty (1960) 

Mekong Agreement 
(1975)  

Order of 
priorities: 1) domestic 1) domestic and 

sanitary 1) domestic 1) domestic and urban 
uses 

 2) agriculture 2) navigation 2) non-
consumptive 

2) other criteria from 
Helsinki Rules w/out 
priority 

 3) electric power 3) power and irrigation 3) agriculture  
 4) other industry  4) hydro-power  
 5) navigation    
 6) fishing    
 7) other beneficial uses    
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Table 2-3: Examples of Needs-Based Criteria 

Treaty  Criteria for Allocations  

Egypt/Sudan (1929, 1959, Nile) "Acquired" rights from existing uses, plus even division of any 
additional water resulting from development projects 

Johnston Accord (1956, Jordan) Amount of irrigable land within the watershed in each State  

India/Pakistan (1960, Indus)  Historic and planned use (for Pakistan) plus geographic 
allocations (western vs. eastern rivers)  

South Africa (Southwest 
Africa)/Portugal (Angola) (1969, 
Cunene) 

Allocations for human and animal needs, and initial irrigation  

Israel-Palestinian Interim Agreement 
(1995, shared aquifers) Population patterns and irrigation needs  

One example of an international cooperation over shared water is the Indus Waters Treaty, signed in 
1960 by India and Pakistan. It is an international water treaty signed by two enemies, and that has lasted 
through two Indo-Pakistani wars to the nuclear era, in 1998, in the Indian Subcontinent. The intervention 
of the World Bank, as good officer, was critical to the process that finally led to the Treaty.  

One explanation for such international cooperation is water rationality. This concept presupposes that 
cooperation on water use would exist even in time of war because war does not lead to long term national 
water security. Such security is only possible through good water management at the national and 
international levels. The need for fresh water is so great that countries will cooperate with their co-
riparians whatever the public rhetoric used by the politicians.  

The most important factors leading to the Treaty are the fact that the disputants had the space to explore 
cooperative measures safely and the governments' political will to compromise and reach a settlement. 
Obviously, if the governments in question are willing to explore ways to cooperate, then cooperation will 
be more likely. Technical, legal and environmental factors are second to political will.  

Furthermore, if direct bilateral negotiations are proving unsuccessful, the intervention of an impartial 
mediator can assist communication between the disputants. Lastly, even enemy countries are more likely 
to enact policies that are “water rational” than go to war with their co-riparians in an effort to make their 
water dispute more manageable 
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2.2 Mekong River Commission (MRC) 

2.2.1 Geography 
The Mekong or Cuu Long   is 4,220 kilometres long and, is one of the 12 great rivers of the world and the 
longest river in south-east Asia. From its source in the Tibetan plateau, it flows through the Tibetan and 
Yunnan regions of China, forms the boundary between Laos and Myanmar as well as between Laos and 
Thailand, divides into two branches - the Hau River and Tien River - below Phnom Penh, and continues 
through Cambodia and the Mekong basin before draining into the South China Sea through nine river 
mouths known as the Cuu long (nine dragons). The river is heavily silted and is navigable by seagoing craft 
of shallow draft as far as Kompong Cham in Cambodia. A tributary entering the river at Phnom Penh 
drains the Tonlé Sap, a shallow freshwater lake that acts as a natural reservoir to stabilise the flow of 
water through the lower Mekong. 
 
 The so-called ‘lower basin’ covers some 600,000 km2 and includes parts of four countries -Thailand, Laos, 
Cambodia and Vietnam. While the river carries huge volumes in the wet season, the flows in the dry 
season are such that the competing needs of all four countries could present both water quantity and 
quality problems in the future and could well be a limiting factor in the development plans of all the 
countries.  
 
The Mekong River Commission (MRC) was created in its present form with the signing of the historic 
’Agreement on Cooperation for the Sustainable Development of the Mekong River Basin’ in April 1995. 
Signatories were the Kingdoms of Cambodia and Thailand, the Lao People’s Democratic Republic and 
the Socialist Republic of Vietnam. MRC’s principal role is to coordinate and promote ‘cooperation in all 
fields of sustainable development, utilisation, management and conservation of the water related 
resources of the Basin’. 

2.2.2 Legal Status of the Commission 
In Article 2 of the 1995 Mekong Agreement, the parties agreed : ‘to promote, support, cooperate and coordinate in 
the development of the full potential of sustainable benefits to all riparian States and the prevention of wasteful use of 
Mekong River Basin waters, with emphasis and preference on joint and/or basin-wide development projects and basin 
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programs through the formulation of a basin development plan, that would be used to identify, categorize and prioritize the 
projects and programs to seek assistance for and to implement at the basin level. 
 
The Agreement represented a milestone in international water resource management treaties due to its 
emphasis on joint development, ecological protection, and a dynamic process of water allocation. The 
Agreement established the Mekong River Commission (MRC), articulated the principles of cooperation, 
and outlined a set of rules for the reasonable and equitable use of the basin’s water resources. The upper 
riparian countries of the Mekong Basin, China and Myanmar, are not members and were designated 
“dialogue partners” in 1996 and began to participate in various MRC activities. Customary international 
water law played an important role in the negotiations by providing a framework of principles, which 
guided the negotiations; the negotiators accepted the basic principles of international water law and then 
negotiated on how to actualize the principles in the specific context of the Mekong river basin 

 
Figure 2:1: Mekong River 

2.2.3 Institutional Structures  
Basin Wide Structure 

The MRC consists of three permanent bodies: 
� The Ministerial Council, responsible for policy development and decision-making; 
� The Joint Committee, responsible for implementing Council’s policies and decisions;  
� The Secretariat, responsible for providing technical advice and administrative services to the council 

and the Joint Committee 
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� The Council, which meets once a year, consists of one member from each country at ministerial 
or cabinet level. The Council makes policy decisions and provides other necessary guidance 
concerning the promotion, support, co-operation and co-ordination of joint activities and 
programmes in order to implement the 1995 Agreement. The Council has overall governance of 
the Mekong River Commission.  

� The Joint Committee (JC) consists of one member from each country at no less than Head of 
Department level. The Joint Committee is responsible for the implementation of the policies and 
decisions of the Council and supervises the activities of the Mekong River Commission 

 
Figure 2:2: Mekong River Basin 
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� The Secretariat (Figure 2:3) which is a body that functions as a board of management. The 
MRC Secretariat is the operational arm of the MRC. It provides technical and administrative 
services to the JC and the Council, and is under the direction of a Chief Executive Officer (CEO) 
who is appointed by the Council under the supervision of the Joint Committee. The CEO is 
responsible for the day-to-day operations of around 120 professional and general support staff.  
The main counterparts for MRC activities in the four member countries are the National Mekong 
Committees (NMCs). The NMCs coordinate MRC programs at the national level and provide 
links between the MRC Secretariat and the national ministries and line agencies.  

 
The principal implementing agencies of the MRC programs and projects are the line agencies of the 
riparian countries in the Lower Mekong Basin. They are served by the respective National Mekong 
Committee Secretariats in each country which though not covered by the agreement, are essential for 
effective MRC operations in each member country. There are two water utilization sub-committees, 
dealing with Water Quantity and Water Quality respectively. The MRCS also renders technical and 
administrative services to the sub-committees 

In June 1998, the MRC, with assistance from UNDP, prepared its first “Strategic Plan (1999-2003)”, 
which sets out visions, goals and strategies both for the Lower Mekong Basin and for the MRC. It, within 
the broad MRC mandate of the Mekong Agreement, identifies five medium-term goals: 
 

 
 

Figure 2:3: MRC Organisational structure 

(i) Establish the “Rules”: this includes, inter alia, establishing minimum flows on the Mekong River 
and the review of proposed water uses. 

(ii) Formulate the Basin Development Plan: To be used as a general planning tool for Sustainable 
management and development of the Mekong Basin. 

(iii) Establish MRC environmental management policies and guidelines. 
(iv) Complete on-going programs and projects, and initiate new activities. 
(v) Improve the capacity of the MRC. 
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The planning is done by the regional Integrated Water Resource Management Support Programme that 
supports regional cooperation for sustainable development of water and related resources in the Mekong 
River Basin. The components of the planning process are illustrated in Figure 2:3. The IWRM-based 
Basin Development Plan comprises three elements (Figure 2:4): 

� Development Scenarios, which assess the potential and constraints for the further development of 
some of the water resources in the various parts of the Mekong Basin. The results will guide the 
formulation of the IWRM-based Basin Strategy and the project portfolio.  

� An IWRM-based Basin Strategy, which provides a long-term view of how the Mekong Basin may be 
developed in a sustainable manner for poverty reduction. The strategy will also guide the 
implementation of the IWRM at basin, national and sub-basin levels, and assist line agencies with 
preparation of plans and projects that are sensitive to resource protection issues.  

� A project portfolio of structural (investment) projects and supporting non-structural projects, as 
envisioned in the 1995 Agreement, to develop some of the Mekong Basin’s water and related 
resources and minimise harmful effects that might result from natural occurrences and man-made 
activities.  

 
Figure 2:4: IWRM Support Programme 
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Figure 2:5: IWRM BDP Elements 

The Strategic Plan identified four Key Result Areas (KRA) or “Core Business Areas”: (i) Natural 
Resources Planning and Development; (ii) Environmental Management and Social Considerations; (iii) 
Database and Information Systems; and (iv) Organization Management and Cooperation. Specific 
strategies and performance indicators are defined for each KRA, which drives the formulation of the 
MRC five-year indicative work plan and the 1999 work program. The Strategic Plan and the priority 
programs were extensively discussed with key stakeholders, including national line agencies. The MRC 
Council approved, in October, 1998, the Strategic Plan and the work plan, which were then presented at 
and widely supported by the Consultative Meeting after the Council meeting. 
 
The Mekong River Commission, as mandated by the Mekong Agreement, has initiated two key program 
areas: formulation of the Basin Development Plan and Rules for Water Utilization. These activities 
contain the seeds of both conflict and cooperation, and the MRC will attempt to manage these tensions 
within the framework created by the Mekong Agreement. The ultimate success of the Agreement will 
depend primarily on the political goodwill of the governments involved. The MRC is also working 
towards developing a Transboundary EA procedure for the basin. In 2002, the environmental resources 
management unit of the Mekong River Commission (ERM) proposed a policy on transboundary EIA for 
the Lower Mekong Basin, based on formats of Draft North American agreements on Transboundary 
EIA.  

2.2.4 Agricultural sector in the institutional framework of the MRC 
Since 1992, the countries of the Mekong River basin—Cambodia, People’s Republic of China (PRC), Lao 
People’s Democratic Republic, Myanmar, Thailand, and Viet Nam—have been pursuing a program of 
regional cooperation to foster their sustained economic and social development under the auspices of the 
Greater Mekong Sub-region (GMS) Economic Cooperation Program.    

11 
 



2.2.4.1 Activities in the agricultural sector of the Mekong 
a) Joint political cooperation and formulation of a strategic focus on agriculture 

A Working Group on Agriculture (WGA) was initiated under The GMS’ Tenth Ministerial Conference in 
November 2001 to serve as an advisory body to GMS Ministerial-level Conferences on agricultural issues.  
An Inception Workshop was held in July 2002 to define the framework and the scope for regional 
cooperation in agriculture.  
 
The GMS Eleventh Ministerial Conference held in September 2002, confirmed the need to establish a 
working group on agriculture (WGA). The WGA reports to the Ministerial Conference and the respective 
governments.  
 
The WGA received clear directions at the 2nd GMS Leaders’ Summit in Kunming, PRC, on 4–5 July 2005. 
GMS leaders pledged to  

(i) accelerate cooperation in the agriculture sector, giving priority to improving farmers’ livelihoods 
and ensuring food security for the poor through technical assistance;  

(ii) focus on collaboration on cross-border dimensions of agriculture; and  
(iii) Take up issues of prevention and control of animal diseases and epidemics among GMS 

countries. They saw the need for a strategic framework for enhancing sub-regional 
cooperation in agriculture, exploring new opportunities, and helping overcome constraints to 
growth and rural poverty reduction in the GMS. 

 
b) Management activities and outcomes of the WGA 

  
� Formulation of WGA’s Mission Statement  

“To help poverty reduction in the GMS through partnerships with rural communities to promote agricultural 
trade, food security, and sustainable livelihoods”  

 
� Formulation of WGA’s main objective  

To provide a forum for identifying and realizing opportunities to increase GMS 
cooperation in the agriculture sector with the aims of:  

• reducing poverty;  
• promoting equitable economic growth;  
• promoting sustainable use of natural resources in GMS agriculture; and  
• ensuring that the benefits of other GMS initiatives reach rural communities.  

� Formulation of the Strategic Focus of WGA   
• Markets and market institutions  
• Transfer of know-how, experiences and technology  
• Public-private partnerships in the subsectors of: crops, livestock, fisheries, and forest and 

water resources.  
� Formulation of guidelines that are followed in selecting WGA initiatives which were; 

• Policy, institutional and/or technical issues that contribute to poverty reduction  
• Improvements in the sustainability of agriculture  
• Benefits accruing to two or more GMS countries, and  
• Opportunity to address a given issue on a sub-regional basis.  

� Formulation of criteria for prioritizing WGA Projects which were 
• Ownership and commitment  
• Potential for reducing poverty and development impact  
• Value contribution to agriculture  
• Markets/market development  
• Capacity building: training and education  
• Contribution to regional integration  
• Cooperation with private sector  
• Information sharing  
• Relieving policy constraints  
• Linkages to other GMS initiatives  
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• Avoiding duplication of efforts  
• Contribution to sustainable development  

 
� Definition of membership and operations of the WGA management unit 

Membership of the WGA consists of senior GMS government officials from the respective 
Agriculture Ministries of the GMS countries. Additional representatives may be invited to attend 
WGA meetings, depending on the issues to be discussed. The private sector, the Consultative 
Group of International Agriculture Research Institutions (CGIARI), relevant United Nations 
institutions, other international and bilateral agencies, and civil society may be consulted in 
planning and implementing WGA activities. GMS countries have designated their respective 
focal points for WGA activities and have established national committees to coordinate national 
consultations on WGA issues and priorities. WGA activities are being closely coordinated with 
other GMS working groups and other regional and international organizations. 

 
The WGA in principle meets at least once a year, but may meet more frequently, depending on 
its work program. WGA meetings provide opportunities to help:  

• Identify and discuss emerging GMS agriculture issues and needs which currently include; 
� new cross-border links;  
� new policies, regulations, and incentives;   
�  new capacity needs at all levels;  
�  new crop choices;  
�  new risks; and  
�  new ways of effective engagement with smallholders  

• Establish priorities for WGA activities.  
• Mobilize resources to implement activities.  
• Facilitate implementation of studies. 

In line with the overall GMS strategy, a Strategic Framework for Sub-regional Cooperation was 
developed whose Agricultural goal is a GMS that is more prosperous in agriculture, more 
integrated in agricultural trade, and more equitable in sharing the gains of agricultural growth.  

 
The objectives of the strategic framework in the agriculture were formulated under these auspices as:   

� To accelerate and strengthen sub-regional cooperation in agriculture; 
� To contribute to food security and poverty reduction in the sub-region; 
� To facilitate cross-border trade and investment in agriculture; 
� To facilitate the transfer and adoption of improved agricultural technologies; 
� To ensure the protection of the environment and sustainable use of shared natural resources; 
� To ensure surveillance and control of transboundary animal diseases to mitigate social and 

economic impacts and  
� To develop human resources and competencies to address cross-border concerns  

 
c) Development of the agricultural support program 
In support of strategic framework objectives, the WGA  
i. developed a Core Agriculture Support Program for the period 2006–2010, consisting of five 

components  
a. Facilitating Cross-border Agricultural Trade  and Investment,  
b. Promoting Public-private Partnerships in Sharing Agricultural Information,  
c. Enhancing Capacity  in Agricultural Science and Technology,  
d. Establishing Emergency Response Mechanisms for Agricultural and Natural Resource 

Crises and 
e. Strengthening Institutional Linkages and Mechanisms for Cooperation;  

  And 
ii. Set up a Secretariat to coordinate activities, mobilize resources, and promote participation of 

development partners, private sector, and civil society, 
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iii. Defined the objectives, rationale and mission of the agricultural sector. These were defined as; 
 
Safe food production, high value and high employment generated by agricultural water use. The 
sector features prominently under the operations division of the commission as agriculture, 
irrigation and forestry programme. 
 
The goal of GMS cooperation in agriculture was to help rural communities in the GMS reduce 
poverty through partnerships aimed at promoting food security and increased commercial 
income generating opportunities in agriculture. To this effect the WGA aims to improve sub-
regional cooperation in agriculture and serves as an advisory body to GMS Ministerial-level 
Conferences on agricultural issues.  
 

d) Planning and developing the agricultural sector in the basin 
Within the Nam Rom sub basin, the land and climate conditions are well suited for agriculture. WGA 
conducts studies and uses the results to plan the activities to be carried out by individual country 
institutions. 
 
For instance, the basin wide present and projected land use distributions have been assessed as 
presented in Table 2-4. In the assessment, of the forest area, 95 percent is classified as natural forest, 
while the rest is plantation forest. This assessment formed the basis for the present development that 
focused on increasing forest cover. Ownership of the developed forests is being transferred to the 
residents on a pilot basis.  
 
Other basin wide assessments revealed agriculture as the greatest consumer of water in the basin 
(Table 2-4, Figure 2:6) 

 
Table 2-4: Present and projected demand of water 

Sector 2000 Mm3/year 2010 Mm3/year 
Domestic 2  8  
Agriculture 67  88  
Industry 1  5  
Total  70 101  
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Figure 2:6 : Water use per sector 

Agricultural development is carried out by individual country institutions and farmers. Land use varies 
according to topography. In the upper part of Nam Rom basin paddy rice production is practiced while 
shifting cultivation is predominant within the hill slopes ( Figure 2:7 & Figure 2:8). 

e) Agricultural water use and management activities in the basin 
The key agricultural water use issues being addressed by the WGA include; 

• Increased irrigation water use efficiency  
• Land suitability / capability studies to identify the most promising areas for irrigation expansion  
• Expansion and development of irrigation in priority areas  
• Restoration and modernization of existing irrigation schemes  
• Assessment of the feasibility of inter- and intra-basin transfer of water to priority areas  
• Higher returns from irrigated and rain-fed agriculture, through improved farming practices, 

promotion of high quality production (rather than mass production), intensification and 
diversification of crop types and livestock, and support to processing, distribution and marketing.  

f) Funding mechanism 
Funding by some donors is directed to the core elements of the Agreement including water 
utilization planning, basin development planning and environmental safeguards. 

2.2.4.2 Current Status  
• Irrigated area in the Lower Mekong Basin (LMB) in 2002 was around 2.1 million ha in the dry 

season, and 5.34 million ha in the wet season.  
• Irrigated agriculture is by far the largest water user – total annual withdrawals for agriculture were 

estimated at around 57,000 MCM, of which over 60% is extracted in the Vietnamese delta.  
• Irrigated agriculture in the LMB is estimated to be worth about $650 - $700 million annually  
• Differences in value extracted, depending on crop grown, market prices and access, labour inputs 

etc. Estimates vary from around $6,200 /MCM in Mun Chi, to $14,600/MCM in Vietnamese delta.  
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• Dry season withdrawals are at critical levels in NE Thailand, where water shortages occurs in some 
years; and in the Vietnamese Delta where large irrigation withdrawals in the dry season have 
resulted in intrusion of sea-water, threatening crops.  

• Much of the irrigation infrastructure in the region is old, poorly maintained and inefficient.  

2.2.5 Development opportunities and constraints  

2.2.5.1 Concerns and prior ties i
a. At the regional level, it is an important aim to preserve the Mekong Delta as a freshwater regime. 

This requires maintenance of a certain minimum flow, estimated at 2 l/s/km2 (for the entire 
Mekong Basin) 

b. Other important regional considerations are being addressed via the MRC Programmes: BDP, 
EP, WUP, etc.  

c. Imminent, general concerns comprise droughts; ordinary low flows; and floods. These effects 
can be enhanced by global warming, and/or El Niño events, and/or other meso-scale climate 
fluctuations 

d. Both raw water and agricultural lands are finite, and development should aim at quality and value, 
as much as quantity. Water allocation should be managed with a view to the value generated by 
the raw water, within different sectors, and in terms of selection of crops, particularly secondary 
crops. 

e. There is an urgent scope for (i) forest protection in general; and (ii) protection (against erosion) 
of headwater areas of reservoirs in particular. 

f. Due consideration should be given to preservation of the groundwater quality, considering the 
long time required for natural restoration (if once polluted), and the scope for future utilisation 
for domestic and industrial supplies, as well as for irrigation 

2.2.5.2 Opportunities  

� There is a scope for rehabilitation of existing irrigation structures and networks, and for efficiency 
improvement (by structural as well as non-structural) means 

� There may (possibly) be a scope for review and further adjustments of the cost recovery schemes that 
have already been implemented in relation to the irrigation services 

� There is a scope for development of new multi-purpose reservoirs, and for multi-purpose 
� operation of existing reservoirs  
� There is a scope for strengthened monitoring, including monitoring of morphological cause effect 

relationships 
• Except in the Vietnamese Delta and more mountainous parts of Lao PDR, land suitable for 

irrigation is not limiting  
• Access to markets is limiting for development in many areas, as well as access to land and 

water.  
• Construction of both Chinese and LMB dams will result in significantly increased dry season 

flow, presenting opportunities of increased irrigation.  
• Without offsetting storage, extraction and diversion of water for irrigation development 

results in a significant decrease in dry season flows and a concomitant increase in the area 
affected by salinity intrusion  

• Major development of irrigation will thus require construction of regulatory storages; but due to very 
seasonal nature of rainfall, even construction of very large storages will not completely remove risk of 
water shortages.  
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� Use of groundwater for irrigation is not highly developed except in Central Highlands of Viet Nam. 
The groundwater resource is not well studied – there may be significant opportunities for conjunctive 
use to relieve pressure on surface water supplies in critical periods in some areas. However, 
groundwater irrigation potential in the Korat Plateau is limited due to salinity and low supplies.  

2.2.5.3 Constraints and challenges of the MRC 
The Mekong River, which provides livelihoods for a significant majority of the basin’s 65 million people, 
is often taken as a symbol of the Greater Mekong Sub-region’s transboundary environmental challenges. 
There are other major international rivers in the sub-region, e.g., the Red River (People’s Republic of 
China–Viet Nam), and the Irrawaddy River (PRC-Myanmar) with decisions made at many scales of 
management in many places.  

In recent years, a deteriorating environment in the Mekong River basin has led to a greater awareness. 
Though the transboundary environmental challenges of the Mekong are complex, all the six riparian 
countries of the sub-region are eager to boost their development by using the Mekong River basin's water 
and related natural resources effectively. This they desire though they have competing and different 
perspectives. The MRC has limited authority with member states holding on to individual decision 
making.  There is limited trust among member states with key upstream riparian countries not being 
members of MRC. 
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Figure 2:7: Paddy cultivation in the upper part of Nam Rom Basin 

     Figure 2:8:  Shifting cultivation in the upper part of Nam Rom Basin 
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2.3 Indus Water Treaty  

2.3.1 About the Indus Basin 
The Indus River is one of the world’s great rivers that rise from Mansarovar at an elevation of about 5182 
m in the Tibetan plateau of the Himalayas. It flows firstly north westwards and then turns southwards to 
flow throughout the whole of Pakistan over a distance of about 2880 km to its outfall into the Arabian 
sea via the Indus Delta, east of Karachi (Figure2:9). The Indus basin extends over an area of 11,650,500 
sq. km across the countries of Tibet (China), India, Pakistan and Afghanistan.  
 
It is bounded on the north by the Karakoram and Haramosh ranges, on the east by the Himalayas, on the 
west by the Sulaiman and Kirthar ranges and on the south by the Arabian Sea. The upper part of the 
basin lying in Jammu and Kashmir and Himachal Pradesh is mostly mountain ranges with narrow valleys. 
In Punjab, Haryana and Rajasthan the basin consists of vast plains which are the fertile granary of the 
country of India and Pakistan. 
 
Snowmelt from seven glaciers feed the Indus providing 80 to 90 percent of its capacity. It is the primary 
source of water for Pakistan with the Indus Delta covering an area of 5,000 km2, of which 2,000 km2 is 
protected. The Indus Delta is the sixth largest delta in the world and supports a population of over 
130,000 people, whose livelihoods are directly or indirectly dependent on the Indus River. 
 
In India, its principal tributaries are the Sutlej, the Beas, the Ravi, the Chenab and the Jhelum. The 
drainage area lying in India is 321289 sq. km. which is nearly 9.8% of the total geographical area of the 
country.  The length of the river in India is 1114 km. The principal soil types found in the Indian part of 
the basin are submontane, brown hill and alluvial soils with a cultivable area of about 9.6 M.ha equivalent 
to 4.9% of the total cultivable area of the Indian country. 

2.3.2 Status of the Indus Water Treaty 
The water resource development in the Indus basin is governed by various provision of the Indus Water 
Treaty of 1960. According to this Treaty, the water of the Eastern Rivers, namely, the Ravi, the Beas and 
the Sutlej, shall be available for the unrestricted use by India. India has also been permitted to make from 
the Western Rivers, domestic non-consumptive uses, uses for run-of-the river hydroelectric plants and 
specified agricultural use and construction of storage works. Pakistan received use of the waters of the 
Indus River and its Western tributaries, the Jhelum and Chenab rivers.  
 
No permanent joint institution was set-up for the administration of the treaty but there are provisions and 
modalities for regular consultations and monitoring of the compliance with the treaty. Under the Indus 
Waters Treaty 1960, India and Pakistan have created two permanent posts of Commissioner for Indus 
Waters, one each in India and Pakistan, who are the representatives of the respective Governments for all 
matters arising out of the treaty and serve as the regular channel of communication with regard to 
implementation of the Treaty. The two Commissioners together form the Permanent Indus Commission, 
which holds periodical meetings, and also undertake tours of inspection to projects/ works in India and 
Pakistan.. 

2.3.3 Country institutional structures and their functions in managing agriculture 

2.3.3.1 Ind a i
In India, the Central Water Commission (CWC), an apex organization in the country in the field of Water 
Resources has the mandate to; 

� undertake necessary surveys and investigations as and when required,  
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The Central Water Commission (CWC) is headed by a Chairman, with the status of Ex-Officio Secretary 
to the Government of India.  The work of the Commission is divided among 3 wings namely, Designs 
and Research Wing (D&R), River Management Wing (RM) and Water Planning and Projects 
Wing (WP&P).  The Organizations responsible for irrigation is governed under the WP&P Wing 
(Figure 2:10 and Figure 2:11). 
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� advise the Government of India on all matters relating to the Inter-State water disputes 
 

 

 

� advise the Government of India and the concerned State Governments on the basin-wide 
development of water resources; 

� advise the Government of India in respect of Water Resources Development, regarding  rights 
and disputes between different States which affect any scheme for the conservation and 
utilization and any matter that may be referred to the Commission in connection with river valley 
development; 

� advise and assist, when so required, the State Governments (Commissions, Corporations or 
Boards that are set up) in the investigation, surveys and preparation of river valley and power 
development schemes for particular areas and regions; 

� undertake construction work of any river valley development scheme on behalf of the 
Government of India or State Government concerned;  

� prepare designs and schemes for the development of river valleys in respect of power generation, 
irrigation by gravity flow or lift, flood management, environmental management, rehabilitation 
and resettlement, soil conservation, anti-water logging measures, reclamation of alkaline and 
saline soils, drainage and drinking water supply;  

 

Figure 2:9: Indus catchment area 
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The major institutions that govern the water sector at the federal level in both countries are; (i) Ministry 
of Water and Power, (ii) Department of Chief Engineering Adviser (CEA), (iii) Indus River System 
Authority (IRSA), (iv) Pakistan Commissioner for Indus Water (PCIW), (v) Federal Flood Commission 
(FFC), (vi) Water And Power Development Authority (WAPDA), and (vii) Pakistan Meteorological 
Department (PMD).  
 
At the Provincial level in each country, the basin is managed through; the Provincial Irrigation 
Departments (PIDS), the Provincial Agriculture Departments (PADS) and the Provincial Environmental 
Agencies (PEA). 

2.3.3.2 Pakistan 
Farming is Pakistan's largest economic activity. In 1993, agriculture, and small-scale forestry and fishing, 
contributed 25 percent of GDP and employed 48 percent of the labour force.   Although there is 
agricultural activity in all areas of Pakistan, most crops are grown in the Indus River plain in Punjab and 
Sindh. Since independence, the amount of cultivated land has increased by more than one-third. This 
expansion is largely the result of improvements in the irrigation system that makes water available to 
additional plots.  
 
The scant rainfall over most of the country makes about 80 percent of cropping dependent on irrigation. 
Fewer than 4 million hectares of land, largely in northern Punjab and the North-West Frontier Province, 
are totally dependent on rainfall. An additional 2 million hectares of land are under non irrigated 
cropping, such as plantings on floodplains as the water recedes. Non irrigated farming generally gives low 
yields, and although the technology exists to boost production substantially, it is expensive to use and not 
always readily available. 

a) Planning and development 

After the treaty was signed, Pakistan began an extensive and rapid irrigation construction program, partly 
financed by the Indus Basin Development Fund of US$800 million contributed by various nations, 
including the United States, and administered by the World Bank. Several immense link canals were built 
to transfer water from western rivers to eastern Punjab to replace flows in eastern tributaries that India 
began to divert in accordance with the terms of the treaty. The Mangla Dam, on the Jhelum River, was 
completed in 1967. The dam provided the first significant water storage for the Indus irrigation system. 
The dam also contributes to flood control, to regulation of flows for some of the link canals, and to the 
country's energy supply. At the same time, additional construction was undertaken on barrages and 
canals.  

A second phase of irrigation expansion began in 1968, when a US$1.2 billion fund, also administered by 
the World Bank, was established. The key to this phase was the Tarbela Dam on the Indus River, which is 
the world's largest earth-filled dam. The dam, completed in the 1970s, reduced the destruction of periodic 
floods and in 1994 was a major hydroelectric generating source. Most important for agriculture, the dam 
increases water availability, particularly during low water, which usually comes at critical growing periods.  

Despite massive expansion in the irrigation system, many problems remain. The Indus irrigation system 
was designed to fit the availability of water in the rivers, to supply the largest area with minimum water 
needs, and to achieve these objectives at low operating costs with limited technical staff. This system 
design has resulted in low yields and low cropping intensity in the Indus River plain, averaging about one 
crop a year, whereas the climate and soils could reasonably permit an average of almost 1.5 crops a year if 
a more sophisticated irrigation network were in place. The urgent need in the 1960s and 1970s to increase 

23 
 



crop production for domestic and export markets led to water flows well above designed capacities. 
Completion of the Mangla and Tarbela reservoirs, as well as improvements in other parts of the system, 
made larger water flows possible. In addition, the government began installing public tube wells that 
usually discharge into upper levels of the system to add to the available water. The higher water flows in 
parts of the system considerably exceed design capacities, creating stresses and risks of breaches. 
Nonetheless, many farmers, particularly those with smallholdings and those toward the end of 
watercourses, suffer because the supply of water is unreliable.  

Water management is based largely on objectives and operational procedures dating back many decades 
and is often inflexible and unresponsive to current needs for greater water use efficiency and high crop 
yields. Charges for water use do not meet operational and maintenance costs, even though rates more 
than doubled in the 1970s and were again increased in the 1980s. Partly because of its low cost, water is 
often wasted by farmers.  

Good water management is not practiced by government officials, who often assume that investments in 
physical aspects of the system will automatically yield higher crop production. Government management 
of the system does not extend beyond the main distribution channels. After passing through these 
channels, water is directed onto the fields of individual farmers whose water rights are based on long-
established social and legal codes. Groups of farmers voluntarily manage the watercourses between main 
distribution channels and their fields. In effect, the efficiency and effectiveness of water management 
relies on the way farmers use the system.  

The exact amounts of water wasted have not been determined, but studies suggest that losses are 
considerable and perhaps amount to one-half of the water entering the system. Part of the wasted water 
could be lost through seepages in the delivery system. Even greater amounts are probably lost because 
farmers use water whenever their turn comes even if the water application is detrimental to their crops. 
The attitude among almost all farmers is that they should use water when available because it may not be 
available at the next scheduled turn. Moreover, farmers have little understanding of the most productive 
applications of water during crop-growing cycles because of the lack of research and extension services. 
As a result, improvements in the irrigation system have not raised yields and output as expected. Some 
experts believe that drastic changes are needed in government policies and the legal and institutional 
framework of water management if water use is to improve and that effective changes can result in very 
large gains in agricultural output. 

b) Drainage 
The continuous expansion of the irrigation system over the past century significantly altered the 
hydrological balance of the Indus River basin. Seepage from the system and percolation from irrigated 
fields caused the water table to rise, reaching crisis conditions for a substantial area. Around 1900 the 
water table was usually more than sixteen meters below the surface of the Indus Plain. A 1981 survey 
found the water table to be within about three meters of the surface in more than one-half of the cropped 
area in Sindh and more than one-third of the area in Punjab. In some locations, the water table is much 
closer to the surface. Cropping is seriously affected over a wide area by poor drainage, water logging and 
by accumulated salts in the soil.  

c) Farm ownership and land reform issues and activities 
At independence Pakistan was a country with a great many small-scale farms and a small number of very 
large estates. Distribution of landownership was badly skewed. Less than 1 percent of the farms consisted 
of more than 25 percent of the total agricultural land. Many owners of large holdings were absentee 
landlords, contributing little to production but extracting as much as possible from the sharecroppers 
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who farmed the land. At the other extreme, about 65 percent of the farmers held some 15 percent of the 
farmland in holdings of about two hectares or less. Approximately 50 percent of the farmland was 
cultivated by tenants, including sharecroppers, most of whom had little security and few rights. An 
additional large number of landless rural inhabitants worked as agricultural labourers. Farm labourers and 
many tenants were extremely poor, uneducated, and undernourished, in sharp contrast to the wealth, 
status, and political power of the landlord elite.  

Land reforms remain a controversial and complex issue. Large landowners retain their power over small 
farmers and tenants, especially in the interior of Sindh, which has a feudal agricultural establishment. 
Tenancy continues on a large-scale: one-third of Pakistan's farmers are tenant farmers, including almost 
one-half of the farmers in Sindh. Tenant farmers typically give almost 50 percent of what they produce to 
landlords. Fragmented holdings remain a substantial and widespread problem. Studies indicate that larger 
farms are usually less productive per hectare or unit of water than smaller ones. 

d) Cropping production activities 
In the early 1990s, most crops were grown for food. Wheat is by far the most important crop in Pakistan 
and is the staple food for the majority of the population. Between 1961 and 1990, the area under wheat 
cultivation increased nearly 70 percent, while yields increased 221 percent.    

Rice is the other major food grain. Rice yields also have increased sharply since the 1960s following the 
introduction of new varieties. Nonetheless, the yield per hectare of around 1.5 tons is low compared with 
many other Asian countries. Pakistan has emphasized the production of rice in order to increase exports 
to the Middle East and therefore concentrates on the high-quality basmati variety, although other grades 
are also exported. The government increased procurement prices of basmati rice disproportionately to 
encourage exports and has allowed private traders into the rice export business alongside the public-
sector Rice Export Corporation.  

Other important food grains are millet, sorghum, corn, and barley. Corn, although a minor crop, gradually 
increased in area and production after independence, partly at the expense of other minor food grains. 
Chickpeas, called gram in Pakistan, are the main non grain food crop in area and production. A number of 
other foods, including fruits and vegetables, are also grown.  

In the early 1990s, cotton was the most important commercial crop. Yields increased substantially in the 
1980s, partly as a result of the use of pesticides and the introduction in 1985 of a new high-yielding 
variety of seed. During the 1980s, cotton yields moved from well below the world average to above the 
world average. Outputs are normally affected by floods and insect infestations. Other cash crops include 
tobacco, rapeseed, and sugarcane.  

The critical challenges facing agriculture and agricultural water in Pakistan include: 
• Increase in demand of water for food, fibre and hydropower 
• Reduction in water availability due to sedimentation in the Existing reservoirs 
• Inefficient use and inequitable distribution of water 
• Deteriorating water quality 
• Environmental degradation of irrigated lands 
• Safe disposal of saline drainage effluent to the sea 
• Mining of ground water 
• Lack of integrated water resource development and management 
• Inadequate stakeholder participation 
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• Low private sector investment in the sector 

2.3.4 Agriculture and Agriculture Water Issues  
This is the sixth largest river of the world whose agriculture-centred civilization belongs to the fifth 
millennium BC, only second to that of Euphrates/Tigris of 7th millennium, but older than Nile’s of 4th 
millennium, or that of Huang Ho (Yellow river) of 2nd millennium. In terms of water carried, the Indus 
flow is three times Nile’s, ten times Colorado’s and equal to Columbia’s. 
 
In the early 1990s, irrigation from the Indus River and its tributaries constituted the world's largest 
contiguous irrigation system, capable of watering over 16 million hectares. The system includes three 
major storage reservoirs and numerous barrages, head works, canals, and distribution channels. The total 
length of the canal system exceeds 58,000 kilometres; there is an additional 1.6 million kilometres of farm 
and field ditches.   The Salient features of irrigation network include: 

• 3 major storage reservoirs (existing live storage 11.74 million cubic meters) 
• 19 barrages  
• 12 Inter-river link canals   
• 45  Independent irrigation canal commands (Figure 2:12) 
• 84 small dams   

Thus, the Indus River irrigation system forms the world’s largest integrated irrigation scheme.  

 

Figure 2:12: Irrigation canal in the Indus Basin 

2.3.5 Constraints and challenges of the Indus treaty 
The expanding population, which is growing at a rate 3%, and the extremely low rainfall, has meant that 
most areas in Pakistan cannot grow rain-fed crops. With a growing population, the supply of irrigation 
water for food production is a top political priority, as is water for industrial and domestic use. There is a 
need to develop a formal management strategy of the Indus River System. Currently management 
strategies for efficient and sustainable utilisation of the Indus water are not in place.  
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2.4 The Organisation for the Development of the Senegal River (OMVS) 

2.4.1 The Basin 

Senegal River (SR) is the second longest river in West Africa at 1,800 km (Figure 2:13) long providing a 
lifeline to 300 Sq km area of the Sahel through its 450 sq. km basin area shared by the four nations of 
Guinea (11%), Mali (53%), Mauritania (26%) and Senegal (10%) and serving a population estimated at 3.5 
million people, 85% of whom live near the river. 

The river rises from the rainy uplands of Fouta Djallon plateau of Guinea and is then conveyed northwest 
through Mali and from there through increasingly arid lowlands in the west forming the border between 
Mauritania in the north and Senegal in the south flowing onwards towards the mouth of the river on the 
Atlantic Ocean. The border between Senegal and Mauritania lies on the right (northern) bank, meaning 
that the river belongs to Senegal but Maurtiania has permission to use the river. 

 

Figure 2:13: Senegal River Basin 
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Table 2-5: Senegal Spatial Basin Area 

 
 
In the upper basin, SR is formed by three main tributaries: Bafing (contributing about 50% of the river 
flow), Bakoye and Faleme. The Falame and Bafing rivers rise in the sandstones of the Fouta Djallon 
plateau in Guinea, while the Bakoye rises in western Mali. The Bafing and Bakoye meet at Bafoulabe in 
Mali to form the Senegal. The stream is than joined by the Falame, near Bakel in Senegal. From Bakel 
(800 km from its mouth) the river meanders in the low lands where it forms a huge and fertile floodplain.  
 
The basin has three distinct parts: the upper basin, which is mountainous, the valley, and the delta, which 
is a source of biological diversity and wetlands. Topographical, hydrographical and climatic conditions are 
very different in these three regions and seasonal temperature variations are extensive. The Bafing and 
Falame sources receive about 2,000 millimetres of rainfall annually, mostly from late March to early 
November; the Bakoye basin receives less. The Senegal River Valley proper receives 250 to 750 
millimetres of rain annually, from late May to mid October, with mean maximum temperatures of about 
410 C in April, and mean minimum temperatures of about 170C in January. The Rain diminishes 
downstream. Each year, toward the end of the rainy season (August to October), the floodplain is 
inundated by the floodwater of the Senegal River covering up to 500,000 ha during years of high rainfall. 

2.4.2 Status of the Organisation 
The Organization for the Development of the Senegal River (Organisation pour la Mise en Valeur du 
Fleuve Sénégal) (OMVS), established on 11 March 1972, groups the three riparian countries of the river 
i.e. Mali, Mauritania, and Senegal. It provided the impetus for the building of two dams, Manantali and 
Diama that have partly regulated the river since 1988 and made the OMVS, the only RBO in Africa, with 
its own major revenue generation capability. Guinea joined the organisation in 2005. All the four 
countries are former French colonies who gained their independence in the early 1960s. 
 
The first institutions to develop the Senegal River valley were created during the colonial period. In 1963, 
shortly after independence, Guinea, Mali, Mauritania and Senegal signed the Bamako Convention for the 
Development of the Senegal River Basin, that declared the Senegal River to be an 'International River' 
and created an 'Interstate Committee' to oversee its development. In 1968, the Labé Convention created 
the Organization of Boundary States of the Senegal River (OERS, Organisation des Etats Riverains du 
Sénégal) to replace the Interstate Committee, broadening the field of sub regional cooperation. 
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As drought conditions in the area worsened in the early 70s, Mali, Senegal and Mauritania formed the 
Organization for the Development of the Senegal River (OMVS). The OMVS was created to increase food 
production and secure food and water for the peoples of the Senegal River basin.  
 
The objectives of the OMVS are: 
i. Promotion of inter-country co-operation 
ii. Co-ordination of technical, economic studies and other activities related to the Senegal river 

development such as navigation, irrigation, hydropower generation, environmental protection and 
conservation, etc 

iii. Regulation of river flow for irrigation, flood control, power generation and other purposes. 
 
The history of cooperation among the countries concerning the Senegal River best characterizes basin 
management. The Senegal River Basin provides the seemingly rare example of countries working together 
to negotiate an optimal outcome for all involved.  The convention that established the OMVS declared 
the joint infrastructure investments as common properties of the OMVS member states. Senegal River is 
therefore regarded as a model through its innovative thinking and experiments.  

• The OMVS model has inspired many efforts towards transboundary cooperation on 
Water (SADC Water Protocol; NBI; etc…);  

• O
MVS hosts the Secretariat of the African Network of Basin Organisations  

• The OMVS is reputed for the adoption of the first ever River Basin Water Charter in Sub Saharan 
Africa  

• The basin has established a unique Observatory of the Environment;  
• It provided a model on thinking on ecosystem water needs and on ways of responding to such 

needs while pursuing development objectives through testing the artificial flood releases from the 
dams. 

Three fundamental conventions define the juridical and institutional framework for cooperation between 
the Senegal riparian countries.  The convention of March 11, 1972 established the OMVS and defined the 
status of the river, while that of December 21st 1978, established the status of the shared infrastructure. 
The convention of May, 12th 1982 on the other refined this agreement by defining modalities for 
financing the infrastructure.  In May 2002, the Senegal River Water Charter was signed and this 
established the legal and regulatory framework for governing the status of the river’s water. The 
conventions and the charter clearly state that the river water must be allocated to the various use sectors. 
The resource is therefore not allocated to riparian states in terms of volumes of water to be withdrawn, 
but rather to uses as a function of possibilities. Te charter stipulates that that all water distribution must 
be made on the basis of resource availability, regional cooperation and integrated water resource 
management.  The various uses can be for agriculture, inland fishing, livestock, fish farming, tree farming, 
fauna and flora, hydroelectric energy production, urban and rural drinking water supply, health, industry, 
navigation and the environment. 

2.4.3 Institutional Structure and functions 
The highest authority is the Conference of Heads of State and Government which determines the general 
policies of development and cooperation. The Council of Ministers is the legal representative of the 
OMVS and determines the general management policy of the river, the development of its resources and 
interstate cooperation and the financial contributions of the member states. It also approves the budget 
and Rules of Procedure of the High Commissioner. The Office of the High Commissioner is the 
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executive organ of the OMVS and consists of four departments of Administration and Accounting, 
Foreign Relations, Technical Matters and the Regional Documentation Centre under a Secretariat. 
 
The OMVS has established three consultative bodies: The Permanent Water Commission, the Advisory 
Committee, and the Regional Planning Committee.  
The Permanent Water Commission is the consultative body of the Council of Ministers and consists of 
representatives of the member states. Its main task is the definition of the water allocation among the 
member states and sectors, namely: industry, agriculture, and transport. The Advisory Committee is the 
consultative body of the OMVS and is composed of representatives from governments, financial 
institutions and the OMVS. The Regional Planning Committee advises the OMVS whether the available 
water resources can meet the regional development plans of the member states. The member states have 
established National Offices that are represented in the Advisory Committee of the OMVS. They assist 
the organization in implementing its projects and coordinating its activities in the member states. 

2.4.4 Agriculture and Agricultural water situation in the OMVS 
One of the two conventions signed by the contracting parties addressed specifically rational management 
of natural resources in the basin. This encompassed environmental protection, conservation and water 
quality management as well as agricultural and industrial activities in the basin. The convention provided a 
good legal foundation for the development of agriculture in the basin.  

Water management is the driving force behind the productivity of the ecosystems of the Senegal River 
Estuary and floodplains. It is dependent on human decision-making, but has been separated from the 
River’s flooding since the building of the Diama Dam. The current objectives of OMVS is mainly turned 
towards the development of irrigated agriculture on the former floodplains and since 2002 the production 
of hydroelectric power at Manantali.  
 

2.4.4.1 Agricultural development and activities in the basin 
 
The first major attempts to control the Senegal River discharge were made in the 1940s in order to grow 
rice in the delta. But it was not until 1973 that the State Company for Agricultural Development (SAED, 
Société d’Aménagement et d’Exploitation des Terres du Delta du Fleuve Sénégal) decided to increase this 
activity by building dikes around 10,000 hectares of flood land and created, in 1975, an irrigated area of 
650 hectares. 
 
Thereafter, small irrigated areas were rapidly created as a means to combat the drought cycles in the 1970s 
that made it almost impossible to grow rainfed and flood recession crops. On the left bank, the surface 
area of community-based irrigated fields grew from 20 hectares in 1974 to 7,335 hectares in 1983 and 
12,978 hectares in 1986. Irrigated agriculture rapidly expanded after the new dams were filled (between 
1986 and 1988).  

2.4.4.2 Agricultural sectoral objectives and activities 

The OMVS’s agricultural sectoral objective was to improve food supply for Senegal, Mauritania and Mali 
by creating 375 000 ha (hectares) of irrigated land: 240 000 ha in Senegal, 126 000 ha in Mauritania and 
9000 ha in Mali. The annual yield of these hydro-agricultural schemes was forecast to be 12 tonnes per 
hectare, in addition to a farming-sector growth rate of 10% per annum. 
 

a) Joint irrigation planning and development 
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Irrigated agriculture rapidly expanded immediately after the two new dams (Diama and Manantali) were 
filled (between 1986 and 1988). Today, irrigation is the motor of development in the basin, notably in the 
valley and in the delta, due not only to improved technology, but also to the wider variety of produce 
grown (rice, onions, tomatoes, potatoes, sweet potatoes). About 100,000 hectares of land are now 
cultivated in the basin: 60,000 hectares during the rainy season (June-September) and 20,000 during the 
dry season (March-June). 
 
Rice is grown in the flood plains of the Senegal, Saloum, and Casamance rivers, but is mainly produced 
along the Senegal River Valley where irrigation water is readily available (Figure 2:14). It is estimated that 
approximately 45 percent of the harvested rice area in Senegal is irrigated from recessional floods 
along the river banks (Figure 2:15), and another 45 percent is irrigated by controlled flooding.  

Rice in Senegal is typically planted from June to July and harvested from November to January to take 
advantage of Senegal’s rainy season that falls in June-October. It is cultivated mainly on small 
landholdings with limited large-scale production. There is however large scale production of rice and 
sugarcane at the Richard Toll irrigation scheme located near the Senegal River delta.   

 
Figure 2:14: Major Irrigation Schemes on Senegal River 

b) Traditional husbandry activities in the basin 

Livestock husbandry has also always been a major economic activity in the basin. Due to the existence of 
rather high-potential pasture land, combined with the carrying capacity of the grasslands and the flood 
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plains, the riparian populations, and even those living elsewhere, practice transhumance and extensive 
cattle, sheep and goat raising. 

 
c) Assessment and management of the fishing sector 

Fishing, in terms of the income of the work force that it employs, is undoubtedly the largest economic 
activity in the basin after agriculture, notably for populations living near the river in the valley and the 
delta. Today, however, the future of this sector is in question because for several years now there has 
been a steady drop in the tonnage caught throughout the OMVS region (i.e. the basin area shared by Mali, 
Mauritania and Senegal). Some observers link this to the river development projects (dams, dikes) and to 
their impact on the environment (significant decrease in salinity, proliferation of floating water weeds, 
eutrophication etc.). A recent OMVS study of fish resources indicates, however, that while it is true that 
some old species have disappeared, new fish species have appeared. It would even seem that the invasive 
aquatic plants are breeding grounds, which at the same time does not prevent them from seriously 
hindering the mobility of fishermen. 

2.4.5 Constraints and Challenges of the OMVS 
Productive and environmental constraints: So far Irrigated agriculture has covered only 125 000 ha of 
land with yields plummeting to an average of 4 t per hectare after three years’ cultivation due to seawater 
intrusion caused by 

� Alteration of flow regime which disorganized the traditional waalo production systems 
� Altered ecology of the floodplain, with negative impacts on the  flora(case of the Acacia nilotica) 

and fauna (case of fisheries) 
� Double flood peaks which damaged recession agricultural activities  

The situation was compromised further with the phasing out of direct subsidies and indirect incentives 
which impacted negatively by reducing the rate of expansion of irrigated land. As a result, the proportion 
of land cultivated to that which is fallow decreased on both banks in the early years of inception. The 
absence of drainage systems on much of the deltaic lands caused them to be waterlogged increasing 
salinity after only a few years of irrigation. 
These constraints were addressed by managing flood releases from Manantali to allow for traditional 
recession agriculture in the floodplains to continue especially in the years of important natural floods. 
This compensatory measure attenuated the negative impacts of the dams on the quality of life of the 
traditional floodplain users. Problems however persist during double peaked floods that wash away the 
first recession plantings.  
 
The artificial releases were expected to be rapidly phased out as irrigation replaced traditional uses but this 
has been reviewed following increased understanding - within the donor community and OMVS - of the 
economic, social and environmental benefits of the artificial floods. Changing agricultural traditions from 
flood recession farming to irrigated plot farming proved to be much more difficult than initially planned.  

Rice which was envisioned as the crop to be grown to feed locals and sell on the market, was not 
embraced fully by the farmers since though they (farmer’s) were the most affected by alteration of 
Senegal’s flow, they were never included in any of the decision-making processes at the planning stage.. 
 
The flood plain ecosystems were affected by construction of the dams. In less than ten years, the 
degradation of the environments and the consequences on the health of the local population were 
dramatic. Other problems arose from increased competition between agricultural land and firewood. As 
marginal land on slopes and river banks was cleared, there was increased erosion. In addition, large areas 
of the basin were denuded due to overgrazing.  
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 Political constraints associated to the transboundary nature of the SRV: Diverging interests of riparian 
countries meant that a compromise had to be reached in prioritizing water use and infrastructural 
development (Figure 2:16). This constraint was overcome through a joint management and development 
of infrastructure as prescribed in the three conventions. 

Constraints related to power imbalances among stakeholders: 
� Voices of the rural poor vs voices of the influential urban dwellers and industrial sector 
� Voices for development (irrigation, electricity, navigation, water supply) vs Voices for nature 

conservation 
 
The OMVS has begun to resolve these issues by attempting to replicate flood conditions to allow a return 
to flood recession farming practices while shifting to a more inclusive policy-making approach to include 
all stakeholders. 
 

 

Figure 2:15: Recession Floods Irrigated Rice on the Senegal 

 
Figure 2:16: Diverging Interests Cause Political Constraints 
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The Senegal River’s future management is a challenging task since the river is shared by four nations, 
various ethnic groups, and the two sets of development goals: national and local, which continue to pull 
in opposite directions. The river management since the 1970s was not carried out in an integrated 
manner. In developing the Senegal River, the most challenging issue will be the discord between the 
national and local level development goals.  
 
These issues could be resolved through participatory approaches involving all stakeholders based on a 
framework that; 

� Uses local knowledge, especially on the pre-dam hydrology and its ecological and socio-
economic dimensions 

� Formulates  
an all inclusive management plan   

� Improves 
existing infrastructures built by OMVS 

This new approach has seen a slight increase in rice production in the basin since the year 2000 (Figure 
2:17).  

2.4.5.1 Benefits of the cooperation  
The Senegal basin countries show that regional cooperation—rather than unilateral development of a 
shared resource, can improve the possibilities for tackling poverty. Driven by the idea of pan-African 
unity, Guinea, Mali, Mauritania, and Senegal realized that they could get more from the Senegal River 
by cooperating in its development, and at a lower cost to each country, than they could by 
proceeding unilaterally. 
 
By jointly owning and operating the Manantali and Diama dams, the OMVS countries have increased 
their electricity and water availability. This in turn is supporting economic growth by reducing investment 
risk and also reducing poverty by increasing income-generating activities across sectors. 
 
Applying the Shanghai framework to the Senegal basin highlights how the countries’ innovative 
Cooperation has created an enabling climate for investments and social inclusion. 

� Commitment and political economy for change. The countries have repeatedly shown their commitment 
to change in their policies and declarations. National policies encourage private sector 
involvement through deregulation, and privatization is under way in the basin’s energy sector. 

� Institutional innovation. The OMVS institutions allowed member countries to give up some 
sovereignty for the basin’s greater good. The countries own the infrastructure jointly; decision 
making is based on equality, with the benefits and burdens of development shared equitability. 

� Learning and experimentation. Since 1963, there have been three different basin organizations, each 
with mandates that evolved with experience. 

� External catalysts. The countries captured the political opportunities in the post-independence 
drive for pan-African unity. The severe droughts of the 1970s were another external catalyst. The 
2003 floods prompted the OMVS system to further coordinate its activities with local 
communities. 
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Figure 2:17: Trends in Rice Production 

 
2.5 Niger Basin Authority (NBA) 

2.5.1 About the Niger Basin 
 At 4,200 km, the Niger River is the third longest river in Africa (after the Nile and Congo). Its unusual 
‘boomerang’ shape was probably produced by two ancient rivers joining together. The Niger Basin, which 
covers 2.2 million km2, spreads over nine countries {Benin (2 %) Burkina Faso (2%) Cameroun (4 %) 

Chad (1 %) Cote D’Ivoire (1 %) Guinea (6 %), Mali (25 %), Niger (21 %) and Nigeria ( 32 %) and 
includes a human population of more than 100 million, embraces different climatic zones, 

topographies and rainfall patterns, which lead to a complex and variable flow pattern for the river 
( 

 

 

Figure 2:18). The basin includes the Niger River which originates from Guinea with its tributaries of Bani, 
Gouroval, Dargol, Sirba, Gouroubi, Diamamgou and Tapoa, all originating from Burkina Faso. The other 
tributaries include Mekrou, Alibori and Sota originating from Benin and Benue from Chad (Figure 2:19). 
 
In the floodplains and delta wetlands along the river, a specialized flora has evolved that is adapted to 
extreme fluctuations in water levels. The river basin also supports a wide variety of fascinating animals. 
Black-crowned cranes rely on floodplain wetland habitat throughout the basin. In addition, the braided 
wetlands that form Niger’s “Inner Delta” in Mali support hundreds of thousands of migratory birds. The 
Niger River system also sustains remarkable biological communities. The river has 36 families and nearly 
250 species of freshwater fish, of which 20 are found nowhere else on Earth. Eleven of the 18 families of 
freshwater fish that are endemic to Africa are represented in the Niger River. Manatees can still be found 
in several pockets of suitable habitat that remains along the river and hippopotami and crocodiles are still 
present. The river’s true delta in Nigeria contains West Africa’s largest mangrove forest. 
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Figure 2:18: Niger River Basin 

A combination of human population growth, unsustainable resource use and development, and 
desertification are threatening the Niger River’s ability to supply crucially needed natural resources to the 
people of West Africa. River flows in the basin are decreasing at the same time that fishing pressure is 
increasing, leading to drastic declines in the productivity of the Niger’s fisheries. The effects of 
deforestation and farming of fragile soils is leading to sedimentation of river channels.  

Competition over scarce water resources or transboundary areas has been a source of tension between 
the basin countries. Drought and reduced water availability have forced rural communities, such as 
farmers and cattle herders, to migrate south to more humid conditions increasing pressure on the 
remaining floodplains and wetlands. With this migration, traditional resources management have given 
way to survival needs that are ecologically unsustainable and lead to declining biodiversity and 
productivity of natural habitats.  

A circular relationship between poverty and environmental degradation characterizes the region. Regional 
poverty is a severe limiting factor and compromises the ability of the countries to invest in costly yet 
necessary state of the environment monitoring. Human pressures on the resource base include 
deforestation, bush burning, and unsustainable agricultural practices. This combination of increased 
human pressure and drought then exacerbates desertification and the cycle continues. 

Economic growth is heavily dependent on the performance of two primary sectors – agriculture that 
contributes 40 percent of GDP in the basin, whereas mining contributes over 10 percent. In many parts 
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of the basin, inland navigation provides essential transport for people and goods. The basin’s rural 
economy depends heavily upon natural resources. However, the environment is under severe stress, 
threatening rural livelihoods and increasing the rural population’s social and economic vulnerability. 
Consequently, the economic implications for the basin’s development are significant. 

 

 
Figure 2:19: Niger River Basin Riparian Countries 

2.5.2 The Status of the Niger Basin Authority 
The Niger Basin Authority (NBA) is one of the oldest intergovernmental organizations and was created 
in 1964 as the River Niger Commission (RNC) with the aim of "encouraging, promoting and co-
ordinating the studies and programmes related to the development of the basin resources". 

The River Niger Commission functioned for 17 years and the results achieved were considered 
unsatisfactory.  Consequently, it was transformed into the Niger Basin Authority (NBA) by a 
Convention agreed to by the nine member states (Chad, Cameroon, Benin, Cote d’Ivoire, Burkina Faso, 
Guinea, Mali, Nigeria and Niger) in Faranah in 1980 (The expected outcomes would include:  
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(i) improved institutional coordination for regional management and development of water 
resources in the Niger River Basin;  

(ii) improved performances of rehabilitated hydroelectric plants in targeted areas;  
(iii) Improved irrigated agriculture in targeted areas; and  
(iv) Improved watershed management.  

In addition, Niger and Nigeria by signing the Maiduguri Agreement in 1990 have established a joint 
commission to monitor and assess development options, in particular water resources development, in 
the four major sub-basins common to the two countries. However, the implementation of the Agreement 
has been ineffective so far. 

 
 
 
 
Table 2-6).  The NBA includes nine of the ten countries in the basin, excluding Algeria, which is neither a 
significant contributor nor a major user of basin water.  The NBA aims at  promoting cooperation among 
the member countries and to ensure integrated development of the basin in all fields through 
development of its resources, notably in the fields of energy, agriculture, forestry exploitation, transport 
and communications and, industry.  

However the financial and institutional crises continued in spite of a mandate reviewed in 1987, which 
assigned to the NBA the following objectives: 

� harmonising and co-ordinating national policies for the development of the Basin's 
resources;  

� participating in planning and development by drafting and implementing a plan for the 
basin's integrated development;  

� promoting and participating in the design and exploitation of infrastructures and joint 
projects;  

� controlling and regulating any form of navigation in the river, its tributaries and sub-
tributaries in accordance with the "Niamey Act";  

� Participating in the formulation of requests for assistance and in the mobilisation of funds 
for the studies and works required for developing the basin resources.  

The specific objectives of NDA include: (i) promoting cooperation and harmonization of water resources 
policies and programmes, (ii) planning sub-regional and bilateral projects and, (iii) designing, 
implementing and maintaining common infrastructure 

The preparation in 1998 of a three-year action plan (2000-2002) and its implementation enabled 
NBA to gradually boost its activities. The statutory meetings are regularly held, most countries pay 
their contribution and the development partners have restarted their assistance. 

The Niger River Basin countries came to understand that they could not rely upon unilateral approaches 
to development if they were to meet the challenge of providing for the growing population using the 
reducing resource base. A new cooperative approach evolved around the revitalization of the basin 
organization – the Nile Basin Authority (NBA) – and to seek support as they moved towards cooperative 
management at the regional, national and local levels. 

2.5.3 NBA mandate:  
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The project development objective is to enhance regional coordination, development and sustainability of 
water resources management in the Niger River Basin. 

The expected outcomes would include:  

(v) improved institutional coordination for regional management and development of water 
resources in the Niger River Basin;  

(vi) improved performances of rehabilitated hydroelectric plants in targeted areas;  
(vii) Improved irrigated agriculture in targeted areas; and  
(viii) Improved watershed management.  

In addition, Niger and Nigeria by signing the Maiduguri Agreement in 1990 have established a joint 
commission to monitor and assess development options, in particular water resources development, in 
the four major sub-basins common to the two countries. However, the implementation of the Agreement 
has been ineffective so far. 

 
 
 
 

Table 2-6: List of Niger Basin Treaties 
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2.5.4 Institutional Structure 
As an Intergovernmental organisation, the NBA functions as follows (); 

� Summit of Heads of State and Governments 
� The Council of Ministers 
� Technical Committee of Experts 
� NBA Executive Secretariat 

 

� The Niger Basin Authority (NBA) is being strengthened through institutional reforms which include 
a new organizational chart for the Executive Secretariat with enhanced staff and a new system of 
national focal bodies. 

� Implementation institutions in place include one regional project management unit, and nine national 
project units. The project’s consultative bodies include a Regional Steering Committee, a 
Scientific/Technical Committee, nine National Steering Committees and nine Local Coordination & 
Monitoring Committees. 

� A National Steering Committee (NSC), which will meet at least once a year, has been formed in each 
of the nine riparian countries. The NSC’s membership includes Niger Basin Authority and Global 
Energy Facility Fund (GEF) focal points, (including Small Grants Program representation) concerned 
ministries from each country, local communities, NGOs and resource specialists as needed. 

� Appropriate administrative and financial mechanisms are in place for project management at regional 
and national levels as well as for micro grants disbursement. 

� A full TDA was prepared in 2008 through environmental studies in five of the nine countries (Benin, 
Guinea, Mali, Niger and Nigeria). The updating of this TDA to confirm the results from the 
preliminary TDA will be complemented with studies in the other countries (Burkina Faso, Cameroon, 
Chad and Côte d’Ivoire). The SAP process, which was set to start after the completion and 
endorsement of the full TDA, according to the implementation plan, was set to run from May 2008 
till November 2008. It was expected to submit the SAP for adoption by December 2008. 
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Figure 2:20: Organisational Structure of Niger Bain Authority 

 

2.5.5 Institutional arrangement and activities 
The Niger River Basin Integrated Water Resources Management (IWRM) project addresses the 
transboundary environmental management and capacity building of the shared water and land resources. 
It focuses on the increment needed to integrate management of the basin’s resources, representing the 
major environmental element of the concurrent Strategic Shared Vision and Sustainable Development 
Action Plan (SDAP) for the Niger River Basin.  

The major components for cooperation are:  

a) Capacity building  

Through the capacity building components, the Project supports integrated regional capacity 
building of the Niger Basin Authority (NBA); national institutions to increase their 
knowledge base, and decision-making capacities for strategic management of, and 
development in the Basin; and local capacity building to manage local resources, through 
community-based implementation of micro-grant supported interventions; 

b) Planning and management of the land and water resources  

The project’s principle focus is to enable the countries to build a robust partnership to 
reverse land and water degradation trends of the Niger River Basin, through an integrated 
and participatory approach to upper and lower basin to land-water and environmental 
management. The project’s technical components, through the micro-grant-supported 
demonstration activities, have been designed to develop an understanding of better land 
management practices in agriculture, forestry, and other relevant sectors; and define 
mechanisms to improve water quality while reducing degradation of the regional biodiversity 
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and ecosystem. In this way the project is offering possibilities for cumulative rural socio-
economic benefits for communities that depend on the land and water resources for their 
livelihood. These possibilities include eco-tourism development as, despite the basin’s 
potential, there has been limited development of the tourism sector. Eco-tourism may be 
able to provide alternative livelihoods with negligible environmental impacts.  

c) Transboundary increment.  

The project strategically addresses the incremental costs associated with converting the 
project’s national decision-making capacity and individual national issues, which could be 
transboundary in nature, into a regional operational context through a Strategic Action Plan 
(SAP), to achieve global benefits. 

d) Funding mechanism and joint programs 

The project is being jointly implemented by the World Bank and UNDP. World Bank 
components include: institution building; data and knowledge management; and transboundary 
diagnostic analysis (TDA) and strategic action plan (SAP) preparation. UNDP components are: 
capacity building and public awareness; development of a regional forum; and demonstration 
pilot projects and micro-grant program. 

e) Program development 

Legal documents, institutional reviews, etc. were under preparation as part of the NBA shared 
vision process, which was in its second and final phase and was expected to be completed by the 
end of 2008. The shared vision objective defined long-tem objectives and commitment to a 
program of action for sustainable development of the basin. The Council of Ministers adopted a 
Sustainable Development Action Plan (SDAP) for the Niger River Basin in July 2007 and 
Investment Plan to be operated until 2027 in November 2008.  

The validation of a legal framework (Water Chart in Niger River Basin) for the sustainable development is 
currently in process. The shared vision will also provide a framework to address some of the key MDGs 
and objectives of the New Partnership for African Development (NEPAD) and World Summit on 
Sustainable Development (WSSD). The project will support the MDG 7 by promoting integration of the 
principles of sustainable development into country polices to reverse the loss of environmental resources. 

 

2.5.6 Evolution of agricultural development in the Niger riparian countries 
The total irrigation potential in the basin is about 2.8 million ha of which about 930,000 ha are presently 
irrigated. Public irrigation in the Nigerian context means schemes run either by River Basin Development 
Authorities (RBDAs) or by the States. By 2004, only about 20 percent of the area planned for public 
sector irrigation had been developed and only 32 percent of the developed area was being irrigated.  

The poor utilization of the developed irrigation area in the public irrigation sector can be attributed to a 
number of factors including: i) the lack of a coherent irrigation subsector development policy and 
strategy; ii) insufficient attention to management systems; iii) inadequate funding (including poor cost 
recovery); iv) high capital and operating costs; v) inadequate farm support services; vi) poor operation, 
repair and maintenance; vii) a low level of project ownership acceptance by the direct beneficiaries; and 
viii) uncertain financial and economic viability. Because of these lapses, a number of schemes have already 
deteriorated badly and are in urgent need of major renovation and repair, less than 20 years after their 
construction. 
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Traditionally many farm families in the Niger cultivate small areas in fadamas during the dry season, using 
water manually drawn from shallow wells or streams. Major fadama areas are located along the flood 
plains of the Niger river. The promotion of pumps and tubewells, which allow for the extraction of 
greatly increased amounts of water, began in the late 1980s through Agricultural Development Projects 
(ADPs) in Nigeria. 

The sharing of resources for the benefit of local and rural communities by the Niger Basin Authority has 
led to: 
i. Increased supply of drinking water to rural communities 
ii. Promotion of female market gardening 
iii. Promotion of pisciculture 
iv. Adoption of the Principle of New Shared Vision 
 
The adoption of the principle of shared vision is a clear demonstration of the willingness of Countries to 
share resources for the benefit of the local communities in the basin. This is providing a new impetus to 
the NBA. 

2.5.7 Constraints 
NBA has carried out many studies, but these have not yet been translated into real activities for the well-
being of the riparian populations. Indeed, NBA suffered from: 

� Insufficiency of technical and operational capacities to formulate and implement actions 
related to the objectives assigned to the NBA.  

� Lack of dialogue and co-ordination between the NBA and the member Countries regarding 
the planning and implementation of development actions in the basin.  

� Lack of concerted and joint actions to test the legal and institutional mechanisms, defined in 
the NBA, and to be a catalyst for concerted global co-operation on the basin scale, that 
could have led to appropriate sub-regional strategies, based on a clear shared vision of the 
Niger basin development.  

This situation led the executive body of the NBA to take some corrective measures and to organise an 
institutional and organisational audit. The World Bank entrusted this audit to the International Office for 
Water. The results of this audit will help to restructure and strengthen the NBA. It is a case of a basin 
authority which started with good intentions but lacked the political will to boot. The trend is however 
changing with the new interventions being undertaken by the NBA. 

2.6 SADC Protocol on Shared Watercourse Systems 
Southern Africa’s important rivers include the Zambezi, the Limpopo and the Orange-Senqu. Water 
resources in parts of the region are scarce and unevenly distributed. The fourteen SADC member 
countries have undertaken several important initiatives aimed at making shared river courses sources of 
cooperation rather than conflict. They have agreed, in principle, on integrated and cooperative 
management of transboundary river basins. The general framework for such cooperative endeavours is 
provided by the (Revised) SADC Protocol on Shared Watercourse Systems (1995/2000) and the SADC 
water sector (established 1996). In addition, sixteen agreements related to transboundary water courses 
are in place, including agreements establishing general watercourse commissions, agreements concerning 
single watercourses and agreements dealing with specific watercourse projects (e.g. dams). Several bilateral 
and multilateral general water course commissions, specialized river and lake basin commissions, technical 
committees and development authorities responsible for integrated water resources management (IWRM) 
of transboundary river courses have been set up by the SADC governments.  
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Southern Africa's water vision for the 21st century is “an equitable and sustainable utilization of water for 
social and environmental justice, regional integration and economic benefit for present and future 
generations.” Several sub-vision statements focusing on equitable social and economic development, 
equal access to quality water, sanitation, energy and food security, sustainable environment and integrated 
water resources management have also been developed. The SADC Water Vision was presented to the 
World Water Forum and Ministerial Conference in The Hague in March 2000. It was agreed in this 
conference that achieving water security requires cooperation between different water users and between 
those sharing river basins and aquifers. This has to be done within an environment that allows for the 
protection of vital eco-systems. Since the World Water Forum, SADC Water Sector together with GWP 
SATAC began preparation of the framework for action for the region. 

The trans-boundary nature of southern African rivers called for international water management 
mechanisms. These have evolved into joint technical committees, river basin authorities and river basin 
commissions. Some of these authorities are: Okavango Commission (OKACOM), Orange – Sengu 
Commission (ORASECOM), Limpopo Basin Permanent Technical Committee (LBPTC), Permanent 
Technical Committee for Incomati, Maputo and Mbuluzi etc. SADC intends to set up more river basin 
commissions to oversee a co-ordinated and sustainable use of international shared waters.  

The commissions work, in addition to the SADC Protocol, within the 1966 Helsinki Rules that serve as 
the basis for agreements between states for the purpose of allowing each state an equitable share of 
international water and to use water within its territory reasonably. The rules were updated in 1994 to 
include an obligation not to cause harm to another state.  

2.6.1 Zambezi Watercourse Commission (ZAMCOM) 

2.6.1.1 The Basin 
Zambezi basin is one of the largest river basins in Africa and is shared by eight basin states namely; 
Angola, Botswana, Malawi, Mozambique, Namibia, Tanzania, Zambia, Zimbabwe (Figure 2:21).  The 
basin covers a 1,570,000 km2 area, is 2,650 km (Table 2-7) long with a population of over 100 million 
with 38 million inhabitants living directly in the basin witnessing an annual growth rate of 3%.  The total 
rainfall in the basin varies from 1,800 mm/year in the north to 550 mm/year or less in the south of the 
basin.  
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Figure 2:21: Zambezi basin 

2.6.1.2  The status of the ZAMCOM 
Under the SADC Protocol on shared water courses as an umbrella regional framework, the riparian 
countries established ZAMCOM, in July, 2004 (Table 2-8). This followed the adoption of the Action Plan 
for the environmentally sound Management of the Common Zambezi River System (ZACPLAN) by the 
governments of Botswana, Mozambique, Tanzania, Zimbabwe and Zambia, in 1987.ZACPLAN was 
subsequently joined by the three remaining riparian states of Angola, Malawi and Namibia in early 1990s. 
ZAMCOM, also co-exists with  the  Zambezi River Authority (ZRA) which is an autonomous  corporate 
body jointly owned by the Governments of Zambia and Zimbabwe and primarily mandated to operate, 
monitor and maintain the Kariba Dam, its reservoir and any other installations owned by the Authority.  

Table 2-7: The Zambezi Basin Riparian Countries 

 
Table 2-8: Development of Zambezi Treaties 
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The objective of the Commission is to promote the equitable and reasonable utilization of the water 
resources of the Zambezi watercourse, and their efficient management and sustainable development. The 
ZAMCOM advises the member states on the planning, management, utilization, development, protection, 
and conservation of the Zambezi. The Commission also advises on measures necessary to avoid disputes 
between the member states and assists in the resolution of conflicts. ZAMCOM collects, evaluates, and 
disseminates information and data relevant to the implementation of the agreements and fosters greater 
awareness for the efficient and sustainable management and development of the Zambezi among the 
population. Furthermore, ZAMCOM aims at promoting, supporting, coordinating and harmonizing the 
management and development of the water resources and the national water policies. 

2.6.1.3 Institutional Structure 
 ZAMCOM consists of the council of ministers, a Technical Committee and a Secretariat. The Council is 
composed of one delegate from each member state. A Chairperson and Vice-Chairperson are elected on 
the basis of rotation. The Technical Committee is made up of three representatives from each member 
state and are primarily responsible for implementing the Council’s decisions and developing the River 
Basin Management Strategy. The Secretariat is headed by an Executive Secretary and is responsible for 
the technical and administrative support of the Council. 

2.6.1.4 Agriculture in the Basin 
With a total irrigation potential of about 3.2 million ha only about 1.2 million ha are currently under 
irrigation. 

2.6.1.5 Constraints 
Very large underdeveloped basin, rampant poverty, hydropower/irrigation potential partially tapped, 
environmental impact assessment required, Zambia (41% of basin area) not a member of ZAMCOM, low 
stakeholder involvement and limited financial resources, lack of basin-wide organization for water 
resources management, inadequate political dialogue on IWRM, lack of common vision, inadequate 
funding and lack of cooperation mechanism. 
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2.6.2 Orange-Senque River Commission (ORASECOM) 

2.6.2.1 The Basin 
The Orange River, (called the Senqu River in Lesotho), originates in the Lesotho Highlands in the vicinity 
of Mount Machache some 3,300 m above sea level where the average annual precipitation can exceed 
1,800 mm, with a corresponding average annual potential evaporation of 1,100 mm. The river stretches 
2,300 km from the source to its mouth (Alexander Bay/Oranjemund) on the South Africa/ Namibia 
border, where the average annual precipitation drops to below 50 mm, while the average annual potential 
evaporation rises to over 3,000 mm (Figure 2:22).  
 

 
Figure 2:22: The Orange-Senqu Basin 

 
The Orange River basin is the largest river basin in southern Africa, with a total catchment area in the 
order of 1,000,000 km2, of which almost 600,000 km2 lies within the Republic of South Africa with the 
remainder in Lesotho, Botswana and Namibia. The effective catchment area is difficult to determine, 
since it includes many pan areas and also several large ephemeral tributaries, such as the Molopo and 
Nossob in Botswana, that rarely contribute to flows in the main river.  
 
The Orange-Senque River is joined by the Makhaleng, Caledon, Vaal and Fish Rivers (Figure 2:22). In its 
catchment area, four large dams have been constructed under the Lesotho Highlands Water Project 
(LHWP) (Table 2-9).  The Vanderkloof Dam is the most significant storage structure on the downstream 
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portion of the Orange River and effectively controls the flow of water along the 1,400 km stretch of the 
river between the dam and Alexander Bay on the Atlantic Ocean. 

2.6.2.2 The Status of the Treaty 
In 1992, South Africa and Namibia established a Permanent Water Commission (PWC) to advise the 
governments on the development of the Lower Orange River. The PWC replaced the Joint Technical 
Committee, which was established in 1987. Namibia also entered into an agreement with South Africa on 
the establishment of a joint authority for an irrigation scheme that is linked with the PWC on the Lower 
Orange River. 

 Lesotho and South Africa signed an agreement on the Lesotho Highlands Water Project (LHWP) in 
1986, which eventually led to the establishment of the Lesotho Highlands Water Commission (LHWC). 
The Lesotho Highlands Water Project, LHWP, Treaty was signed by the Governments of Lesotho and of 
the Republic of South Africa in 1986 (Table 2-10, and Figure 2:23). The project aimed at harnessing the 
water resources of the highlands of Lesotho to the mutual advantage of South Africa and Lesotho, by 
transferring water to South Africa to alleviate its water shortage while providing Lesotho with facilities to 
generate its own electricity. After completion of all phases by 2020 the project will convey 2.2 km3/yr (66 
m3/s) of water to South Africa. The Treaty provides for negotiations to be held between Lesotho and 
South Africa before further phases of the LHWP can be implemented. Such negotiations are ongoing, 
and as South Africa has reduced its forecasts for population growth, the water demand is growing more 
slowly than previously expected and Phase II of the LHWP will start later.  

After a long process of negotiations, the Orange-Senqu River Commission (ORASECOM) was 
established as the first multinational, multilateral institution dealing with the management of the trans-
boundary water system. Lesotho, together with Botswana, Namibia, and South Africa, share the Orange 
River basin, and consequently are members of the Orange-Sengu River Commission (ORASECOM) 
created in 2000. 

Table 2-9: Orange-Senqu River Basin 

 

 
ORASECOM through the Council serves as technical adviser to the Riparian Countries on the 
development, utilization, and conservation of the water resources of the basin. The Commission was 
mandated to develop a comprehensive perspective of the basin, study the present and planned future uses 
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of the river system, and determine the requirements for flow monitoring and flood management. The 
main objective was the realization of the principle of equitable and reasonable utilization, as well as the 
principle of sustainable development with regard to the River System. 
 
ORASECOM is the fourth basin-wide regime to be established in southern Africa and the first under the 
SADC Protocol on Shared Watercourse Systems. The ORASECOM Agreement recognises the Helsinki 
Rules, the United Nations Convention on the Non-Navigational Uses of International Watercourses and 
the SADC Protocol on Shared Watercourse Systems. It also refers to the Revised Protocol on Shared 
Watercourses with respect to definitions of the key concepts “equitable and reasonable” and “significant 
harm”. A dispute resolution mechanism is formally vested in the SADC Tribunal, which is a first for 
regime creation in the regional water sector. It is within this legal and institutional framework that 
ORASECOM has to balance the interests of the different riparian states in a cooperative manner. 
 

Table 2-10: Orange-Senque Treaties 

 
 

 
Figure 2:23: The Chronology of Orange-Senqu Treaties 
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2.6.2.3 Status of the agricultural sector in the Orange-Senque 
Assessment of the irrigation potential for the basin estimates it at 390,000 ha of which 303,000 ha are 
presently irrigated, mainly in South Africa. Estimates of irrigation potential in Lesotho, considering only 
the available water resources and taking into account the reduced availability due to the LHWP, reckon 
that a minimum of 3 500 ha and up to 7 000 ha could be brought under irrigation if the Senqu River 
potential is fully exploited. However, others still, taking into account the high cost of irrigation 
development in the country, conclude that irrigation potential is limited by the market for high value 
crops and put the potential for new irrigation at about 1 000 ha. 
 
The banks of the Orange River downstream of Vanderkloof Dam are heavily developed in many areas, 
with irrigation being the principal use. Both the Gariep and Vanderkloof dams are used to regulate river 
flows for irrigation as well as to produce hydro-electricity during peak demand periods. Very little Orange 
River water is used for domestic or industrial purposes with the exception of that used in the Vaal River 
basin. 

Lesotho 

In Lesotho, almost 50% of the population sustains their livelihoods from crop cultivation and agriculture 
accounts for around half the country’s income. The main commercial agricultural zone is the western 
lowlands but small-scale agriculture is also practiced wherever the terrain of the Maluti Mountains allows. 
There is a high reliance on rainfed agriculture, with only around three percent of the total irrigable area 
under water management. 

The more successful irrigation projects in Lesotho, such as the small-scale irrigation and water harvesting 
projects, are based on an individual approach to communally owned irrigation schemes, where farmers 
control the on-field crop production activities. Private irrigation, consisting mainly of home gardens and 
small market gardens, is successful and is contributing to meeting household food security needs, as well 
as supplying rural markets. 

The interests of Lesotho in the Orange River lie in sharing the benefits of using the Orange’s water. In 
fact it can be said that Lesotho is not actually selling South Africa its water – rather it is selling hydraulic 
pressure and the advantages of high altitude storage in a deep dam with lower evaporative losses than 
possible elsewhere in the basin. Rather than allowing the surplus water to flow downstream unregulated 
across the border into South Africa, Lesotho benefits from the controlled delivery of the water to South 
Africa through LHWP infrastructure. The financial benefits from the project to Lesotho, in the form of 
royalties, has improved the infrastructure in the country and makes a contribution to raising the living 
standard of Lesotho’s predominantly poor population. Thus, Lesotho has a strong interest in continuous 
international cooperation regarding the utilisation and management of the Orange River Basin. 

Botswana 
Water availability in Botswana is mostly a function of erratic rainfall patterns. Due to prevailing, extremely 
arid conditions, it is estimated that up to 80% of precipitation is lost to evaporation. Only 2% constitutes 
surface runoff, and a meagre 1% reaches the groundwater table. The balance, 17%, is utilized for biomass 
generation and is productively lost through evapotranspiration. Thus the internal water resources of 
Botswana are ephemeral in nature, and comprise the impoundment of summer rainfall surface rainfall 
runoff in the normally dry rivers, groundwater and the utilization of unconventional water resources. 
Although the limited surface water resources may seem attractive for reservoir development, the 
efficiency of dams would be very low because the largely ephemeral river flows are too variable, the 
topography too flat for good dam sites, and evaporation is so high. Groundwater is the source of 
freshwater for approximately 80% of the population and for livestock. The long-term sustainable yield for 
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groundwater resources is estimated to be 200 cubic Mm/a, of which 130 cubic Mm/a have been 
developed. Wastewater re-use is a potential source of supplies as demand increases, as is a focus on 
demand side regulation. 
 
Botswana realizes that augmentation of its internal water resources through the utilization of 
internationally shared supplies (border-rivers and perhaps transboundary aquifers) will become extremely 
important over the next decade. An International Water Unit has been established within the Ministry of 
Natural Resources to provide technical support for the management of shared river basins. The Unit 
represents Botswana at meetings pertinent to the Orange River Basin – ORASECOM, the JPTC, and the 
JPWC - as participants in water related fora created by SADC. 
 
Namibia 
In Namibia, an extremely arid hydro climate results in an immediate loss of approximately 83% of 
precipitation to evaporation. Only two percent of rainfall supplies end up as surface run-off and a mere 1 
% becomes available in the groundwater table. The balance, 14%, is utilized for biomass generation and is 
productively lost through evapotranspiration. The international water resources are situated along the 
northern and southern perennial border rivers. The Orange River is in the south.  
 
The main user of the Orange River water allocated to Namibia (currently 110 M m3/yr until 2007) is 
irrigated agriculture, most notably the table grape farm at Aussenkehr. 
 
South Africa 
South Africa is by far the biggest user of the water resources of the Orange River Basin. Overall, most of 
the water is used for irrigation purposes, with mining, industry and domestic consumption being the other 
main users. Whilst irrigation is the main utilisation along the main stem of the Orange River, mining, 
industry and domestic consumption are the main factors in the Vaal River Basin. 
 
A significant amount of water from the Orange River is transferred from the Gariep dam into the Fish 
River catchment in the Eastern Cape to supply irrigation requirements for about 51 500 ha in this 
province as well a part of the requirements of the city of Port Elizabeth. When released from the Gariep 
and Vanderkloof dams the water is used for hydropower generation and forms part of Escom’s (the 
national electricity supplier) capacity to meet peak electricity demands. 
 
In the Lower Orange River area, (the area from the Orange/Vaal confluence to the river mouth at 
Oranjemund), the significance of commercial agriculture as a user sector is great. There are no large urban 
areas in this region and the water requirements for the inland towns served by supply schemes from the 
river, are comparatively small. Although mining is an important economic factor in this region, the 
amount of water used by mining operations is negligible compared to the amounts required for the 
various irrigation schemes along the river. Irrigated agriculture accounts for 94% of the current total 
requirement for water of 1, 130 million m3/yr. 
 
In the Middle Orange, most irrigation is used for the production of lower value crops such as grains and 
fodder, while irrigated agricultural production in the lower parts of the basin concentrates on high value 
crops such as citrus, table grapes as well as pistachios and pecan nuts. As far as commercial agriculture is 
concerned, the value created per unit of water is thus much higher in the lower part of the basin than in 
other parts of the basin. 

2.6.2.4 Constraints 
The challenges are posed by the nature of the river which though being perennial is seasonal in nature 
and the demands placed by   South Africa’s growing industrial development, rising demand for irrigation 
water, environmental impacts of abstraction, construction of infrastructure necessitated by high water 
demand and a secretariat in a difficult operationalization phase.  
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The accelerating uses of the waters of the Orange River basin are rapidly outstripping the region’s 
institutional ability to cope. While there are several Commissions that currently have responsibility for 
management of the system, and the principal Commission, ORASECOM, is an entity with international 
legal status, none of the Commissions has a permanent Secretariat and thus there is quite limited capacity 
to jointly identify and undertake the many anticipatory actions that will be necessary for the countries to 
effectively and jointly manage this key international resource. 
 
The development and implementation of the Orange River Development Plan (ORDP), undertaken by 
South Africa and driving many of the current uses of the waters of the system, took place at a time when 
public participation and involvement were not seen as the imperatives that they are today. As supplies in 
relation to current and projected uses continue to narrow, and as the need to adjust to predictable and 
non-predictable use questions arise and need to be addressed at all levels, the provision of effective and 
ongoing public information systems, and comprehensive public involvement vehicles for all affected 
stakeholders will become management imperatives. 

2.6.3 Synthesis of the key agricultural activities within the Orange-Senqu Basin 

2.6.3.1 Setting o  the institut onal frameworks on agricultural water  f i
a) Setting-up the Orange River Development Project (ORDP) 

The ORDP is the culmination of proposals for irrigation projects in the semi-arid climate conditions in 
the Orange basin brought forward as early as the 1920s. The development scheme sought to bring 
substantial benefits for South Africa, the Orange basin and particularly white farmers during the heyday 
of apartheid. The main objectives of the project were: 

� irrigation for increased agricultural production, 
� supply of water for municipalities and industry, 
� generation of hydro-electric power, 
� flood prevention, 
� recreational facilities, 
� promotion of further settlements in the area, 
� creation of employment   

The proposed measures to reach these goals were to be implemented in six phases and included the 
construction of several major dams (completed to date are the Gariep dam and the Van der Kloof dam), 
canal systems for water distribution and drainage purposes, water tunnels connecting catchments with 
abundant water resources with water scarce-irrigation areas, as well as various hydropower stations. 
Hence irrigated agriculture was identified as a key component for the development of the basin. 
 
The key issue governing the effective management of agricultural water in this basin is the 
involvement of many players that include farmer based water user associations.  A strong 
legislative framework governed by supportive policy and Legal Acts provide for effective 
participation of the water users in the management of the water resources. These are enhanced 
by the following instruments: 

� education and awareness creation of water users and stakeholders,  
� the enabling of poorer, historically disadvantaged people to actively participate,  
� determination of the capacity of users and stakeholders, 
� continuous and consistent approach to public participation throughout the basin,  
� Encouragement of the establishment of representative stakeholder groups in each water 

management area. 
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b) Operations of the agricultural sector 
Prior to the establishment of ORASECOM, international cooperation between the riparian states on 
matters concerning the Orange River Basin was usually bilateral. The first (bilateral) agreement in the 
Orange River Basin was signed in 1978 when a Joint Technical Committee (JTC) was established between 
South Africa and Lesotho to investigate the feasibility of the proposed LHWP (Figure 2:23). In 1986 the 
Lesotho Highlands Water Project Treaty was signed – establishing two autonomous statutory parastatal 
bodies. The Lesotho Highlands Development Authority (LHDA) is responsible for the management of 
the dam construction and related issues within Lesotho itself while the Trans-Caledon Tunnel Authority 
(TCTA) is responsible for the management of the complex set of delivery tunnels into South Africa. In 
addition to these, a Joint Permanent Technical Commission (JPTC) was established, consisting of 
delegates from both riparian states, with the responsibility of coordinating the two parastatals, as well as 
to report back to their respective governments. This regime was further strengthened in 1999 with the 
agreement of what became known as Protocol VI of the Lesotho Highlands Water Project Treaty, which 
upgraded the JPTC into the Lesotho Highlands Water Commission (LHWC). 
 
The success of the commercial farming sector in South Africa rides on the strong institutional framework 
established to develop, run and maintain the inter basin water transfer system under the LWHP. 

2.6.3.2 Water allocation and inter basin transfer 
The water resources of the Orange River basin are used for various purposes, with irrigation, mining, 
industries; power generation and domestic consumption being the main user groups (Figure 2:24). The 
type of use differs from region to region, with agriculture being a major user of water on the mid to lower 
reaches while industrial and municipal uses predominate on the upper reaches, of the Vaal River (Figure 
2:25). 
 

 
Figure 2:24: Water use by sector 
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Figure 2:25: Water use per sector basin wise 

To ensure equitable and reasonable allocation and use of water within the basin, the water is allocated to 
each country according to its demand and needs. This is achieved through the joint Orange River Re-
planning Study done under the auspices of ORASECOM. These allocations are achieved through an 
elaborate inter basin transfer mechanism to ensure that water is availed at the point of need with minimal 
losses (Figure 2:26). 
 

 
Figure 2:26: Water demand, allocation and transfer in Orange-Senqu 
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2.6.3.3 Agricultural Production Activ ties i
The agricultural water use (by 2002) from the Lower Orange, downstream of Vanderkloof Dam, 
(excluding the Vaal), was 1 375 million m³/a and it was estimated that up to 20%, i.e., 277 million m³/a 
could be saved and used for irrigating new areas.   
 
A pilot project is being implemented to establish the costs and benefits, which could be achieved 
by initiatives to improve water use efficiency. The success of water conservation and demand 
management measures will largely dependent on adequate incentives to farmers, the legislative and 
administrative regime in South Africa, as well as on significant attention to education and training 
activities for, and acceptance among numerous private sector irrigators. 
 
Hence the key activities being undertaken to ensure sustained and improved water use efficiency in the 
basin, particularly in the South African side are; 

� Formulation and establishment of an enabling and supportive legislative and administrative 
framework, 

� Provision of incentives to farmers to encourage them to use water efficiently 
� Education and training of farmers on use of water saving technologies 
� Encouraging private irrigators to adopt water saving techniques 
� Increased focus on producing high value crops on the lower reaches of the basin where water 

scarcity is more pronounced while the less valuable cereal crops are produced in areas with 
abundant rainfall and water 

3. Synthesis of Agriculture in River Basins 
In the past, governments, with the assistance of regional and international partners, have developed 
models for cooperative frameworks that have led to the establishment of river basin organizations 
(RBOs). The list of existing RBOs and a brief description of their mandates and activities is given in 
Annex 1 & 2.  
 
The river basin organisations reviewed provide contrasting management styles that were developed on the 
basis of geo-political, economic and hydrological considerations. The management styles observed across 
the world operate under five formal principles; 

i. Watershed Management; which provides a framework for rural development within its 
boundaries or downstream effects in a hydraulic structure or hydrological regime. The Central 
government or a bi-national or tri-national commission would normally be the executing body.  

ii. River Basin Management ;normally established to coordinate the action of government and non 
government institutions in order to solve overriding problems in the basin, usually pollution and 
to implement water resources management needs and protect the environment.  The executing 
agencies could be a government agency, municipality, community group or civil society. 

iii. International Boundaries and Waters Commissions which provide forums for resolving 
transboundary water conflict issues or implementing an international treaty. The executing 
agencies are normally the Foreign Ministries and relevant government technical departments 
drawn from the riparian countries. 

iv. Bi-national or tri-national river basin commissions formed to manage specific projects within a 
river basin. 

v. Regional Cooperation, which are autonomous organisations that could be created for 
decentralised public administration or environmental management. 
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The kind of cooperation desired should guide in selecting the appropriate management style to adopt. In 
the Nile Basin, various management systems are in place calling for the establishment of a basin wide 
management system that could coordinate and streamline the activities of these various organisations to 
reduce duplication of activities and gain synergy. Such a system in the agricultural context could be 
tailored to provide;  

3.1 Institutional Models and Approaches 
Three main types of models for developing institutional frameworks have emerged from cooperation on 
transboundary water resources management across the World.  The underlying principles for effective 
water management at the basin level however remain as the need to build confidence among riparian 
countries and the capacity of the RBOs.  

i. In the first model, riparian Countries reach an agreement on a legal framework that leads to the 
establishment of river basin organization with a full development mandate. The OMVS and NBA 
have been established following this approach.  Should the Nile Basin opt for this approach, 
then, there will is a need to look at the Nile Waters as a common resource whose harnessing 
require a coordinated approach. A basin wide development plan could be developed with specific 
agricultural model and mandate as witnessed in the Mekong case. 

ii. The second type of cooperative arrangement follows the SADC model, where a comprehensive 
protocol on shared watercourses is agreed at the regional coordination level, providing the legal 
basis for forming river basin organizations. Such an arrangement could be coordinated within the 
Nile Basin under the auspices of an economic forum like COMESA.  In such an arrangement, 
the basin could plan agricultural development to meet the food security, trade and market needs 
across the basin and take advantage of comparative productive advantages existing within the 
trading block. The GMS approach and the SADC examples could provide a framework for 
developing such cooperation. 

iii. Under the third model, riparian countries embark on confidence-building measures through the 
development and implementation of shared vision programmes, before establishing the legal 
institutional framework. The NBI is a transitional arrangement established under this approach.  

 
Development of a joint program requires that the characteristics of the basin in all of its bio-physical, 
socio-economic, and geopolitical complexity be understood. This should then be followed by 
identification of the potential positive-sum solutions based on the disparate interests of each party. 
Occasionally, this comprehensive approach allowed riparian countries to move beyond looking at water 
as a commodity to be divided on a zero-sum, rights-based approach  and rather to develop an approach 
that equitably allocates not the water, but the benefits derived from it.  
 
Agreements developed under the Boundary Waters Agreement between Canada and the United States of 
America; the OMVS and the NBA, for example, allocate not water, but equal benefits, usually defined by 
hydropower generation, flood control, irrigated agriculture and fishing. This allocation of benefits results 
in the seemingly odd arrangement that power may be exported out of the basin for gain, but the water 
itself may not. In the 1964 treaty on the Columbia, an arrangement was worked out where the United 
States paid Canada for the benefits of flood control and Canada was granted rights to divert water 
between the Columbia and Kootenai rivers for hydropower. The model derived by the OMVS hinges on 
this principle too. It addressed the varied interests of the riparian countries (Figure 2:16) by looking at 
the resource and the needs as a joint issue and the planning and development was therefore done at the 
Watershed level. 
 
The watershed or river basin council approach is recommendable as it establishes an integrated water 
resources management strategy and plans water resources assessments nationally and sub-regionally. It 
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also allows for the establishment of basin committees or councils to coordinate the actions of several 
overlapping national organisms and administrative jurisdictions and to promote the role and responsibility 
of the various interest groups in the basin, and facilitates concentration as a problem-solving mechanism. 
It is also a useful mechanism for achieving greater involvement by the stakeholders and provides a basis 
for agreement on schemes to account for opportunity costs. In the sub-regional domain, this approach 
may be useful in solving problems related to water resources management of transboundary river basins, 
as a vehicle to promote sub-regionally coherent water policies and legislation.  
 
In the second scenario, some treaties simply divide water equally or proportionally between riparians as is 
the case with the Indus Water Treaty and while some divide the benefits derived from the waters equally 
proportionally as is the case with ORASECOM and the OMVS. Some treaties favour the existing uses, 
and/or provide guarantees to down-stream riparians with no regard to the upstream riparian.   
 
One interesting pattern which emerges is that while many international water negotiations begin with 
differing legal interpretations of rights, whether measured by hydrography or chronology, they often shift 
rather to needs-based criteria for water allocations, as measured by some mutually agreeable parameter 
such as irrigable land or population.   
 
The OMVS experience proves that water resources management at the basin level can work in Africa and 
that it is possible to create reliable socio-economic entities based on the joint and cooperative 
management of transboundary basins. 
 
The Indus treaty is an example of a shared water resource with the harnessing and development of 
infrastructure vested in individual countries. The treaty suits countries that live in acrimony over diverse 
issues but who find a common recourse in sharing the vital water resource. 
 
The new Mekong Agreement that was signed in 1995, after a relatively short period of negotiation 
benefits from a shared data base, long-established relationships, and the familiarity of the key players. The 
agreement has led to a rapid development of agricultural production in the basin leading to increased 
productivity per drop of water. The Basin Wide Approach to planning borrows heavily from the 
internationally accepted principles of integrated water resource management with national plans being 
developed on the basis of a common basin vision.  
 
3.2 Development of Water for Food Security in the Nile Basin 
During the past three decades, agricultural production in the basin has increased by no more than two 
percent per year, while population has risen at about three percent. Agricultural productivity per capita 
has not kept pace with population increase and the region is now in a worse position in terms of nutrition 
than it was 30 years ago. In most parts of Eastern Africa, the number of people lacking food security 
almost doubled. Cereal imports are expected also to rise.   
 
It has been estimated that a 3.3% increase in annual agricultural output is needed to achieve the region’s 
food security objectives. In the past, additional food in Africa came from increases in the amount of land 
cultivated, but as good land becomes less available, the region will be forced to increase yields per hectare. 
Both rain-fed and irrigated agriculture will need to be intensified. While rain-fed agriculture would benefit 
from technology inputs on moisture management, it is irrigated agriculture that has a higher potential for 
intensification. 
 
Currently, three countries control more than 90% of the irrigated areas while the other six countries, 
share a mere five percent of the irrigated areas. These numbers demonstrate that there is a very wide 
scope for the expansion of irrigated areas in the region by increasing the proportion of cultivated land 
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under irrigation. In line with this, a recent FAO projection assumes that in sub-Saharan Africa, 73% of 
the growth expected by 2030 will come from the intensification of cultivated land. .New research from 
the International Food Policy Research Institute (IFPRI) shows that policy choices and investments made 
now could either substantially improve or else further worsen the prospects of food security in Africa.  
 
A key question now in relation to management of the river basin is to move away from the ‘stability 
equilibrium’ of the Nile river system to ‘metastability equilibrium’. This calls for the Nile river managers 
to understand the dynamic nature of the river systems and evolve flexible institutional and technical 
options for the river basin management. This ‘threshold approach’, would involve ‘process-oriented’ 
investigation of the river management problems and efforts to plan and manage them need a site-specific, 
national driven but basin planned approach. Significant efforts should be placed on evolving the river 
basin institutions, through a combined watershed and sub-basin development. 
 
3.3 Lessons from the Basins 
Cooperative development of the Senegal, Orange, Niger and Mekong Rivers has benefited the economies 
of the riparian countries by increasing the reliability of key inputs such as electricity and water and 
improving agricultural development. 

� Grasping opportunities through cooperation. The countries’ success in collectively raising external 
investment shows what can be done if all parties cooperate rather than acting unilaterally. 

� Engaging top political leaders. Political will is fundamental to engendering trust among basin 
countries and with key international partners. 

� Sharing a vision for development. From the outset, the basin’s development should be based on an 
agreed plan that reflects the countries’ priorities through a regional approach. 

� Engaging all stakeholders. To tap regional opportunities, stakeholders at all levels need to participate 
in identifying and developing opportunities, and then in sharing the benefits. 

� Looking at different scales of development. Outcomes at the local, national, and regional levels from 
development must also be assessed. 

� Binding cooperation with legal instruments. Legal instruments are needed to capture the agreements and 
bind future cooperation. 

� Promoting private sector involvement. Maintaining a consistent policy for private sector involvement is 
critical. 

� Defining the Agricultural sectoral strategy. Mainstreaming the agricultural sector into the legal and 
institutional framework of the river basin is necessary for effective and concerted development of 
this sector.  

3.4 Agricultural issues and activities in the future Nile Organisation 
The role of the future Nile RBO will be to realize the stability and development of the agricultural sector 
through appropriate management of water resources through efforts that will acquire the confidence of 
people and riparian residents.  
 
The RBO should be the main component of institutional framework in performing integrated water 
resources management. The RBO should be a professional institution having sufficient capacities and 
supported with adequate budget to implement water resources management and facilities management in 
the basin. Capacity development for this purpose is of utmost importance. 
 
Based on the success stories seen in the reviewed water basins, for agriculture to continue to play its 
significant role in the economies of the Nile riparian countries, the following activities/roles should be 
defined; 

� Establishment of a clear institutional structure within the Nile basin with a mandate to 
develop and manage the agricultural sector. This structure could be modelled around the two 
principles governing the systems operating in the Mekong and the Orange-Senqu basins viz;. 
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o An agricultural program with inter ministerial management structure established to 
formulate basin wide policy and development plans to be adopted by riparian country 
structures. This will guide in the development and management of the agricultural sector 
in the basin. 

o Bi-lateral and basin wide agreements and structures developed to complement the 
agricultural program with a clear role of planning and allocating water for the competing 
sectors according to basin needs to ensure that demand for agricultural water and its 
effective usage is catered for. 

� Within the auspices of the wider water shed management, ensure that the agricultural sector 
activities are carried out throughout the basin through; 

o Advocacy and raising awareness to integrate agriculture as a key issue in the 
development of IWRM plans in the future Nile RBO, riparian countries’ water sector 
apex bodies, and leading water sector agencies in the region,  

o Sharing of information, good practices, and lessons learned on agricultural 
development among the participating organizations and countries,  

o Provide a forum for  the management of databases and web sites for information 
exchange on equitable and reasonable use of the Nile waters for agricultural production,  

o Supporting Nile riparian countries to improve water governance, including 
establishing enabling policy, institutional, and legal framework for agricultural water use, 
and the formulation of action plans,  

o Building capacity of individual country institutions to implement  good 
techniques on agricultural production, mainly through staff exchange and training 
among participating institutions,  

o Supporting institutions with technical advice in regard to the planning, 
conservation, development, and the proper and efficient operation and maintenance 
of water resource facilities, to bring agricultural programs to best practice status within 
the basin,  

o Fostering of regional cooperation for improved management of water resources 
management in the Nile river basin. 

� Twinning agricultural development within the framework of existing regional trade and economic 
organisations like COMESA and PTA.  

 
4. Constraints and Limitations to the Review 
This work took time to accomplish due to a variety of factors. Information flow from contact sources 
was slow and the internet based search provided limited information on issues to deal with agriculture.  
 
However within the limits of the data gathered, the review gives an initial attempt at addressing key issues 
that need to be considered when formulating the future Nile Basin River Organisation. Among the key 
issues would be the formulation of an institutional and legal framework to govern the agricultural sector, 
determining the important sectoral program and activities. 
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A.2  African water basins draining more than 30,000 km2  
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