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PREFACE

The global concern over water is reflected in the United nations Millennium Development
Goals (MDGs), adopted in 2000, whereby 189 countries pledged to halve the proportion of
people without sustainable access to safe drinking water by 2015. Since then, the developing
countries, including IDB member countries, are seeking new plans and new strategies to
counteract the looming global water crises.

The growing volume of water-related operations in the Bank's portfolio, which historically
account for around 20 percent of IDB total commitments in project finance and technical
assistance operations, clearly reflects the Bank's growing recognition of the importance of this
sector to the development of member countries. The recently approved IDB Group Strategic
Framework suggests, albeit implicitly, a renewed focus on the water sector. The Strategic
Framework has also identified the promotion of cooperstion amongst member countries, as a
strategic objective. Although trade in goods and services is expected to be the main nstrument
for promoting stronger ties amongst member countries, the management of trans-boundary
natural resources, especially water, provides further incentives for regional cooperation

In view of the importance of water related-issues in promoting cooperation between member
countries, the IDB Board of Executive Directors endorsed the proposal for preparing an
occasional paper on ‘Managing Water Resources and Enhancing Cooperation in IDB Member
Countries. Accordingly, Dr. Shawki Bargouti of the World Bank, was invited by the Islamic
Development Bank, as an external expert, to prepare the paper according to detailed terms of
reference and outlines prepared by the Bank. Dr. Abdel-Hameed Bashir of the IDB was
designated as the coordinator of the occasional paper, and the EPSP Department as the
technical forum for reviewing the document. The views expressed in the paper are those of
the author and do not necessanly represent the views of the DB, its Management, Board of
Executive Directors, or Member Countries. :

The paper analyzes the major water issues in IDB member countries and highlights current
and future challenges facing different sub-regions. The paper also proposes actions for
cooperation and improved water management based on best practices conducted by different
countries, Indeed; IDB member countries present a great diversity with regard to their
physical and natural resources endowments, and their water conditions also vary with time
and space.

The IDB hopes that the paper would be found useful by those interested in the subject,
especially policymakers, donor agencies, specialized institutions, academics, students and
officials of the water agencies in the member countries. We also hope that ideas discussed in
the paper will generate interest for future research in this important area.
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Managing water resource and
Enhancing Cooperation in IDB Member Countms

Executive Summary

1. Poverty reduction and sustainable investment: The main challenge in all IDB
member countries is to sustain and expand achicvements already made in the water sector.
Investment in the sector has expanded the delivery of water supply to millions of poor
households, and expanded imrigation to benefit millions of small farmers and improved the
assets of poor cultivators in marginal areas. Small towns and villages in many IDB member
oountries, especially in Africa and South Asia have taken the lead in developing local water
resources and improving the delivery services to their communities. Governments have
supported local actions and provided financial and institutional assistance to these
communities. The challenge ahead is to develop and sustan the water sector through new
organizational structure capable of addressing emerging needs to protect water quality, its eco
system and the environment.

2. More than 500 million people in IDB member countries, mainly rural households
and poor communities in Sub Sgharan Africa and South Asia, are still without adequate water
services. Governments have to double their efforts to meet the millennium development goal
to halve, by 2015, the proportion of people without sustainable access to safe drinking water.
Many challenges may delay achieving this objective, including tight public financial and
budgetary allocation to the water sector, and over extended institutions with limited capacities
and resources. Investment in the water sector in IDB member countries in Sub Saharan Africa
has been relatively modest Much of the investment has been in expanding water supply to
urban households. More investment 1s needed to expand this service to the larger segment of
the population still living in rural areas.

3. Countries in West Asta and North Africa, and South and East Asia have allocated
substantial resources for the development and management of water for imrigation, and have
realized significant economic growth and poverty reduction. The economic benefits of
expanding irigation have been shared by millions of small and poor farmers in most IDB
member countries except in Sub Saharan Africa where investment in irrigation has been slow
and inadequately financed. Expansion of irrigation has slowed down in recent years in all IDB
member countries. Additional investment is needed to ensure that benefits can be obtained
from increasing water use efficiency. Further investment is needed to modemize existing
irrigation production and delivery systems. Irrigation is by far the largest user of water in IDB
member countries, consuming about 80% of the annual consumption of water resources. But
these achievements could be at risk because of the increasing complexity in managing water
resources.

4. Several IDB member countries may have adequate water supply per capita, at least
for the short run. Malaysia Indonesia, Bangladesh, Turkey, and Albania, do not face



immediate watei- shortages. They are following a thoughtful approach for managing this
resource which would allow them to avoid damage to the environment, ensure equity of water
services and distribution to all houscholds, especially the poor, and increase the efficient
utilization of water in irrigation for poverty reduction and rural development

5. Managing water scarcity in West Asia and North Africa (WANA): Available
renewable water resources per capita in the WANA region is among the lowest in the world.
This challenge will intensify with expansion of economic growth and the burgeoning
population in the region. The severity of water shortages is forcing several countries in the
region to augment water resources through expensive investment in tapping less favorable
water systems and non conventional water sources. These sources include seawater
desalination and waste water treatment, and tapping deep water aquifers. Most Countries have
been tapping deep groundwater aquifers to meet the growing demand for water. Members of
the Gulf Cooperative Council have been investing in substantial plans to increase seawater
desalination. The annual cost of seawater desalination in several IDB member countries is
estimated at $§ 34 billion. Recent reports predict that investment in seawater desalination in
IDB member countries is likely to be between $15 tol6 billion in the next decade. The bulk of
this water is allocated to cities and towns, while groundwater is allocated to agriculture. These
countries are encouraged to adopt stringent management of groundwater resources, reduce
allocation to the agricultural sector, and address water pricing as a tool to better manage water
conservation and allocation among competing sectors.

6. Droughts and scarce water resources in Sub Saharan Africa and Central Asia:
Frequent droughts increase risk, and aggravate the already vulnerable water resources in
several of IDB member countries. Water resources in Sub Saharan Africa and Central Asia are
coming under further pressure because of climate change and frequent droughts. Most IDB
member countries suffer from variable precipitation, and large areas in these countries are arid
or semi arid or desert. Average rainfall in these countries exhibits a large varability as
messured by the average departures of ‘about 20-40 percent from the long term annual mean.
The variation in the flows of major rivers: The Nile, The Niger, the Senegal, The Jordan, The
Syr and Amu Darya are around 3:1 and can reach 10:1 subject to the variability of seasonal
rainfall. Flow vanations have a dramatic influence on local production systems, on millions of
farmers and their crops and livestock, on pastoralists and fishermen, and on wildlife and the
, Soosystems. The impact of repeated droughts on IDB member countries in West and Central
- Asia, and in Sub Ssharan Africa has been recciving increasing attention by development
"#“agencies to support affected communities to better deal with interrupted water flow, damaged
iirigation systems, and the substantial harm caused to local communities. Member countries
which built reservoirs, large water storage facilities, and water tanks have been successful in
mitigating the serious impact of the droughts. Member countries in SSA need assistance in
building such facilities.




7. International cooperation and joint development among IDB member
countries: Many countries are withdrawing more water than that annually renewed within
therr national boundaries. Several countries are dependent on renewable water from rivers
which originate outside their borders and are fed by water drained from watersheds in other
countries. Water secwrity in many IDB member countries depends on international
cooperation, and could be at nisk in times of conflict. Immediate action is needed to articulate
water policies and to guide rules and regulations designed to conserve water, improve its
management; and sustain its resources.

8. IDB can lead a crucial process of intemational cooperation among its member
countries to address emerging issues in joint management of shared water resources. Because
the bulk of surface water running in IDB member countries is shared by many communities,
IDB should advise these countries to take the lead in establishing joint development projects
to better manage transboundary river basins in these countnes. This cooperative effort should
be supported by intemational treaties monitored by competent institutions, and information
sharing systems and joint water development project. A strong political commitment from all
riparian ocountries facilitated by IDB can provide technical and economic platform to
strengthen cooperation among ripanian countries. With the occurrence of droughts in IDB
member countries as a fact of life, with serious impact on water flow ion shared rivers, a major
challenge facing IDB ant its member countries is to devclop cooperative early waming system
for drought management, share hydrological and weather data and information, improve water
security, and invest in building reservoirs and community water tanks. The challenge is to help
these communities sustain their economic activities without being uprooted in search for water
~ for themselves and therr livestock.

9. IDB should encourage governments at the highest level to establish national and
international cooperation for water allocation. They should strengthen legal agreements and
cooperation among water users to go beyond sharing water resources to design joint
development and management corporations. Governments could facilitate, at the macro-level,
international commissions for river basin planning and management. At the local level,
governments could facilitate strong partnership with water users and the active participation of
communities representing the beneficiaries in this process.

10. Integrated policy framework and capacity building: IDB member countries are
restructuring public water agencies and related water policies. The organizational structure of
" many public water agencies has traditionally been heavily dominated by experts in water
infrastructure. Many of these experts believe that most water problems can be solved though
more infrastructure. Public water agencies should attract a balanced skill mix of experts in
different specializations needed for designing strategic national water plans and updating and
monitoring national and regional policies for sustaining use of water resources.

1. Demand management and water allocation: The water policies of many IDB
. member countries have allowed unrestricted use of this precious resource, and have caused
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weak financial viability of urban and rural water supply and imigation. Prevailing low prices
and high subsidies on capital investments and on operations and maintenance have allowed for
week demand menagement and should be reevaluated. The present budgetary burden is not
conducive to raising substantial financial resources needed to meet the growing demands. A
key motive for reforming water pricing policies is the mtensifying competition among
domestic, industnal, and irigation and environmental uses, especially n arid and semi-arid
regions. Policy makers may face risks when raising water prices, because they may adversely
affect the poor, or reduce the potential for increasing food production. These concerns should
be carefully reviewed, and appropriate policy framework be articulated to guide this process.
Pricing policies prevailing in many IDB member countries are likely to encourage more waste
in water allocations, and could delay the necessary reforms urgently needed to increase water
efficiency and availability to millions who have been deprived because of poorly targeted
investment in the water sector. -

12. The presstre to reallocate water among competing water users and sectors is likely to
intensify in the coming decades in most IDB member countries. Some countries are scarching
for a reasonable solution to reducing the allocation of fresh water to agriculture. They are
faced with urgent demands from the growing populaﬂon in both urban and rural communities,
some of which have serious political, economic, and social dimensions. The pressure to satisfy
the urgent demands may result in hurried reallocation decisions with little attention to the long
term implications on the society in both social and economic terms. Public agencies are being
presswed to improve the delivery of safe and clean water to the burgeoning rural and urban
population. A more aggressive water allocation. policy, based on the concept of integrated
water resources management, could be coordinated with land use policies to regulate
unwanted growth i already crowded urban centers. Special incentive in water allocation
could be used to encourage local industries and housing schemes to move to targeted poor
regions, where they can create jobs and economic opportunities. Instead, several governments
are still investing in large water conveyance projects to bring additional water to the growing
cities, '

13. The growth in population in the coming two decades, some 90 percent of which will
occur in urban areas, will increase the political pressure to meet this demand especially for
domestic and industrial use. The challenges for water supply and sanitation will be to respond
to the backlog of demands, especially in rural areas and poor communities, while meeting the
needs of growing population with rising incomes. To adequately address these challenges,
these countries need to articulate new water policies, invest more in the water sector, and
develop new approaches for better water management and allocation.




Chapter One

Introduction
1. Objectives of the paper:

The water sector in many IDB member countrics is facing complex challenges. Most donors,
regional development banks, and international organizations have recognized the crucial role
of water in advancing national development and poverty reduction. IDB has recognized the
importance of water in national economic growth, and has, since its inception, allocated about
20% of its financing and technical assistance to this sector in its member countries. Over the
last three decades, [DB has provided more than $1.9 billion for 220 projects costing more than
$ 10 billion. About 60% of this investment went to supporting projects designed to improve
water supply and sanitation, 35% went to imgation and drainage, and the remaining 5% to
hydropower. Other development agencies have been supporting mvestment in the water sector
because of its important contribution to economic growth and improvement of the quality of
life. Several issues are affecting the efficiency of investment and performance of this sector,
and its contribution to the national economy.

The global concem over water is also reflected in the United nations Millennium
Development Goals (MDGs), adopted in 2000, whereby 189 countries pledged to halve the
proportion of people without sustainable access to safe drinking water by 2015. Since then, the
developing countries, including IDB member countries, are seeking new plans and new
strategies to counteract the looming global water crises.

This study starts reviews the water situation in IDB member countries with a special focus on
salient regional issues. The main challenging issue in most IDB region is increasing water
scarcity. Most countries in the Middle East and North Africa (MENA), Sub Saharan Africa
(SSA), and Central Asian Republics are facing vanable water supplies because of declining
resources and repeated droughts. Addressing this challenge is rather serious especially in
meeting the millennium development goals in expanding water supply and sanitation to
millions of poor households, and on sustaining economic growth and poverty reduction, and
efficient management of natural resources. This paper is an attempt to highlight the impact of
water services on a number of MDGs, especially poverty reduction, health, environmental
sustainability, education, and gender equity.

More specifically, the main objectives are to:

e Bring into focus the major water issues facing [DB member countries, and their
implications on the socio-economic development of these countries.



o Highlight the current state of affairs in relation to member countries responses to this
challenge. '

e Prescribe curative measures, especially where collective action is desirable, while
identifying the role of IDB and its partners could play in this context. In particular, the
paper would emphasize the need for enhancing cooperation in the management of
shared (fransboundary) water resources, and integrated water resources managemnent
(IWRM), including demand management.

This study attempts to identify challenging issues and assess their impact on the performance
of the water sector on poverty reduction and economic growth in IDB member countries. The
study reviews the water situation in [DB member countries and presents current and future
challenges facing the main geographical regions. Some of these issues are common to most
regions, but variations exist in terms of impact and priority actions. The study proposes
actions- for improved water management: based on best practices conducted by different
countries. IDB member countries presents a great diversity with regards to their physical and
natural resources endowments, their water conditions also vary with time and space. Given the
constrains in time, and limited availability of detailed country level water reports, this study
would attempt to group the countries by regions and where possible, present overarching
water issues affecting the sector. It will review regional or selected country level experiences
in addressing these issues.

The study attempts to clarify the differentiated aspects of the multi dimensionality of the water
sector in economic development and its contribution to the protection of the environment, and
to conflict resolution among water users. The study highlights factors affecting the role of
water as an important dnver of social development, because improved water services to
millions of households, especially the poor, could result in improving the quality of life and
protecting health and hygiene.

Chapter 2-looks at the current situation of the water sector in most IDB régions and highlights .

prevailing issues and indicators in the water sector in general with selective reference to IDB
regions where possible. This chapter also reviews the IDB portfolio in the water sector and
assesses its strategic contribution. Chapter 3 looks at achievements in delivering water supply
and sanitation, and Chapter 4 reviews issues affecting the performance of irrigation in IDB
member countries. Both chapters assess the impact of these achievements on poverty
reduction. Chapter 5 focuses on water scarcity which is facing many IDB member countries,
and describes the development of non conventional sources of water in IDB member countries
and the need for more cooperative approach and equitable utilization of this precious resource
among various users. The paper discusses the implication of scarcity on managing frequent
droughts in IDB member countries in this chapter. Chapter 6 presents alternative approaches
to enhancing cooperation among riparian countries along intemnational river basins mainly in
The West Asia, North Africa, and Sub Saharan Affica This approach would require new




paradigm for intenational cooperation. IDB can lead as a facilitator well equipped to set
agenda for cooperation in joint management of international river basins, improving water use
cfficiency, and facilitate exchange of data, policy and strategic planning needed to meet
emerging challenges in combating repeated droughts and increasing water scarcity.

Chapter 7 presents risks facing the sector especially the financial stability and related pricing
policies and the impact of these policies on the efficient use of water for irrigation and
implication on water quality, the environment. The chapter elaborates on the need for a
balanced exploitation of water and the long term requirements for sustainable resource
management. Chapter 8 presents the case thal to efficiently manage these risks; fresh
approaches are required to institutional services and restructuring of public water agencies.
Central to this approach is decentralization, financial autonomy, support for research and
technology development, and building partnership with water users and the private sector.
Chapter 9 proposes strategies for future actions and international cooperation among IDB and
other multilateral development banks (MDBs) and other donors to sustain this sector.

2. Framework of analysis:

The study is based on existing sources of information and reports from the international and
national studies of the water sector. It relies on studies conducted largely by the World Bank
and other organizations. The study benefited from several regional studies conducted on water
and urigation, and relied on thematic reports presented at workshops and seminars on water in
Sub Saharan Africa, the Middle East and North Africa. The study suffers from major
limitations. First it relies on secondary data from restricted sources. Data on water issucs are
mostly global, and country and regional data are only available where investment in the water
sector has been significant. This study is short on country level analysis because of the paucity
of national water data and public expenditure reviews and country evaluation reports. It
attempts to analyze generic regional issues and their impact on the sector. The study assumes
that several major issues affecting the water sector are universal in nature, and do not fall
within specific regional boundaries. The study will attempt to present these issues, and where
possible, explore what has been done to address them and lessons leamned.

Because investment m the water sector has received significant support from intemnational
development eand investment agencies especially the World Bank, the study relies on data
available from these agencies, some are more relable than others. The study attempts to
identify best country level practices in managing water resources and would present them as a
tool for sharing of information and to facilitate cooperation among IDB member countries in
dealing with this important sector.



Chapter Two

Water Issues and Indicators in IDB member countries
1. Emerging issues:

Among alternative investment options to advance the process of national development, and to
improve the livelihood of the poor in IDB member countries, the water sector is the most
important dimension with a significant impact on the quality of life!. Water is used for
drinking, cooking and sanitation, and is essential for agriculture and food production. It is
instrumental for managing risks against climatic vanability and associated frequent droughts
in Sub Sahara Africa (SSA), the Middle East and North Africa (MENA), m Central Asia and
Caucasus (CAC), and South and East Asia (SEA). Water plays a crucial role in protecting and
attaining a balanced ecosystem much needed for sustaned management of natural resources
and the environment. Water is also a source of energy and power generation, and waterways
could be further utilized for increased shipping and transport.?

The regional water problems in IDB member countries are rather universal, but vary in
intensity and impact. For example, the 21 member countries in Sub Saharan Africa share
common problems in water scarcity, poor investment i irrigation, and limited coverage in
water supply and sanitation. The priority challenge in this region is to extend basic water
services to the millions of households, especially in the rural areas. The five member
countries in North Africa have expanded water supply to most citizens, and allocated
substantial investment in irrigation. In most countries, there is no room for expansion of
urigation, and most water resources have already been committed. The priority issues are
more related to efficient management and equitable allocation of water resources through
responsive water policies and pricing.

Most of the 15 countries in West Asia and the countries in Central Asia are facing increasing
water scarcity which is likely to impose new restrictions on the sector. Controlling allocation
to irrigation and pricing policies are essential to reducing waste and damage to the resources

"There are about 48 references to the contribution of water to life in the Koran, (Al Quraan Al Kareem). For
example, “In the water which God sends down from the sky, and with which He revives the carth after its death,
dispersing over it all mammer of beasts”, Al Baqarah, 164). “And we made from water every living thing™ (Al
Anbiya’ 30). “He sends down water from the sky which fills the riverbeds to overflowing, so that the torrent
bears a swelling foam that mounts up to the surface”, (Al Ra’ad, 16). *“The earth is barren and lifeless, But when
We pour down the rain on it, it is stirred, and it puts forth every kind of beautiful growth in pairs”’( Al Hajj, 5)

* In disoussing salient issucs in the main regions of IDB member countries, the paper will rely on an IDB report
“Water for Living”, a note on Bank’s involvement in the sector. The use of this note will be selective, and
highlighted where nceded. It will point to the importance of each issuc to the respective IDB region. Limited data
may preclude adequate quantification of the impact of such issucs on the performance of the sector. Data on these
issues have been distilled from various documents written on the water sector by international experts, donor
agencies, and occasional reports on water in IDB main regions.
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base. Member countries in Europe and South and East Asia do not face immediate water
shortages. The main chalicnge in these countries is to improve the performance of existing
investment in the water sector, especially in irrigation, achicve universal coverage in water
supply and sanitation, and address emerging issues in water quality and risks to the
environment.

Several organizations have also recognized the importance of this sector in their cffoii in
reducing poverty and enhancing the environment As an issue of global importance, donors
and several United Nations Agencies including UNDP, UNEP, FAO, UNESCO, and the
international end regional development banks and several bilateral donors supported
international inutiatives to monitor and protect the water sector such as the World Water
Commission, the World Water Council, and the Global water Paxmexs}ﬁpJ.

The mamn water policies and strategies being promoted by the international and bilateral
development agencies and several national programs have focused on the following issues:
Options for comprehensive management of water as an integrated ecological resource,
policies, rules and rcgulations to protect the public good dimension of water especially as
resources are declining in both quantity and qualty, the institutional framework for efficient
implementation and monitoring of these policies and regulations; the economic role of water
in increasing agricultural productivity and food security, the impact on the poor, managing
water supplies, demands, and allocations among various users within an integrated and
participatory approach, water pncing , financing and water nights; and river basin planning
and international cooperation. This paper will address a selection of these issues and their
implications on the performance of the sector in [DB member countrics.

2- Water and poverty reduction:

Investment in the water sector has received high priority in most development countries.
Donors and multilateral development banks (MDBs) have allocated substantial resources to
develop the water sector. As will be seen later in this chapter, lending to operations in this
sector constitutes about 20% of overall IDB portfolio. The dniver for this investment is the
crucial contribution of water development to poverty reduction. Water supply services
contribute directly to income generation, to health and education, and to improving the quality
of life. Consensus is growing worldwide that water and water services are essential because
they touch on almost all the millennium development goals (MDGs). Several studies will be
cited in this paper which confirm that investment in water infrastructure, to protect agamst
droughts and floods, produce renewable energy, and provide water supply to cities and rural

3Many international agencies and bilsteral donors are increasing focus on the water sector and have established
specialized depariments to monitor cvolving issues. They also support activitics designed to increase the
exchange of information and facilitate communications among concemcd experts. The growth of international
activitics related to this sector has significantly increased since the Earth Summit held in Rio de Janciro in 1992,
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mixed, because intervention in the water sector is a complex process. Some countries face
difficulties in articulating clear water policics. One reason is the lack of clear development
objectives of the water sector. As mentioned earlier, the water sector can serve several
development goals, and they need to be carefully articulated, prioritized, and accompanied by
realistic action plans to achieve them. Not all of these objectives are equal. Many countries
face difficulties in setting priorities among these objectives. Priority setting should also be
supported by reliable performance indicators to measure the results of the new policy
framework. Many countries have been reforming the sector, but have not yet articulated field
tested indicators needed to assess the impact of the newly recommended policies on the
performance of the water sector within national and local setting.

These indicators can be measured at the policy and institutional level. This task is carried out
by reviewing reforms and changes in the policy framework. Legal indicators include actions,
rules and regulation approved and enacted, and measures taken to enhance the capacity of
institutions created to manage various dimensions of the water sector.

Others indicators relate to the social impact on affected people ncluding improved delivery of
drinking water and associated improvements in quality of life, and health and hygiene
benefits. These indicators measure the extent to which water services have been extended to
all segments of the population, especially the poor. Other social indicators could be the extent
of ownership and participation among the users, (also included in some cases indicators
related to the impact on those directly affected by the construction of new facilities such as
dams and canals, and the adequacy of compensation for resettlements and relocation of
affected communities).

The performance of the sector could also be measured by direct economic and financial
indicators. These factors could be assessed by measuring the increase in revenue from
costumers, by the rising rate of cost recovery, and the appreciation in the value of productivity
of water in agriculture, and the type and extent of the participation of the private sector. Other
indicators may be designed to assess the impact of the new policies on protecting the
environment, reducing pollution, and restoring natural habitat and biodiversity to areas
affected by the construction of water project.

The above attributes could form an assessment framework and define actions needed to
improve the performance of this important sector. The new investment paradigm has largely
emerged in the 1990s when the United Nations organized a special iternational conference on
water in Dublin. The outcome was adopted during the Earth Summit held in Rio de Janeiro in
1992. Box 1 summarizes the Dublin Principles which have guided investment in the water
sector in many IDB member countries.
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Box 1: Water on the Global Development Agenda: The “Dublin Principles”

Main issues related to the water sector were articulated during the Rio Earth Summit in 1992
and forged global consensus to adopt the Dublin Principles. These principles were stated
during the United Nations sponsored “International Conference on Water and the
Environment” held in Dubln in 1991. The consensus stated that modern water resources
management should be based on three fundamental principles:

First is the ecological principle, which argues that independent management of water by
different water using sectors is not appropriate, that the river basin should be the unit of
analysis, that land and water should be managed together, and that much greater attention
needs to be paid to the environment. Second is the institutional principle, which argues that
water resources management is best done when all stakeholders participate, including the
state, the private sector, and civil society; that women need to be mcluded; and the resource
management should respect the principle of subsidiary, with actions taken at the lowest level.
Third is the investment principle, which argues that water is scarce resource and that greater
use needs to be made of incentives and economic principles in improving allocation and
enhancing quality.

5- New water resources: scarce, expensive, and unconventional:

For all IDB member countries, new water resources are expensive to exploit. Many countries
are exploiting deep water aquifers, at high pumping and transport cost, and others are
expanding investment in desalinetion of seawater. The pressure to reallocate water among
different users is likely to intensify in the next decade. Since imrigated agriculture is the main
user of these scarce resources, pressure is mounting in several countries in the Middle East,
North Africa, and South Asia, to adjust water allocation to agriculture. The justification is to
meet the growing demands of the increasing population, satisfy the expanding urban centers,
and supply new industries with water. In addition, more water would have to be allocated to
address serious impact on the environment and ecology which have been caused by
investments in previous years which ignored allocation of water for environmental protection.

Some countries are searching for a reasonable solution to reducing the allocation of fresh
water to agriculture. They are faced with urgent demands from the growing population in both
urban and rural communities. Serious political, economic, and social dimensions are shaping
the debate on water allocation. The pressure to satisfy the immediate demands may result in
hurried reallocation decisions with little attention to the long term implications on the society
in both social and economic terms.

Paralle] to this pressure would be the increasing demands for expanding sanitation and
additional treatments of wastewater. But the existing systems of urban water supply and
sanitation in meany countries already fail to provide adequate services, and the problems posed
by urban pollution are likely to grow.
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Urbanization and industrialization will also increase the demand for energy and hydropower.
These developments pose a great challenge for governments in their effort to better manage
water resources to meet the MDGs in the next decade. The challenges for water supply and
samitation will be to respond to the backlog of demands while meeting the needs of growing
population with rising incomes. To adequately address these challenges, these countries necd
to articulate new water policies, mvest more in the water sector and develop new approaches
for better water management and allocation.

Public agencies are being pressured to improve the delivery of safe and clean water to the
burgeoning rural and urban population. The growth in population in the coming two decades,
some 90 percent of which will occur in urban areas, will increase the political pressure to meet
these demands especially for domestic and industrial use.

Most suitable and accessible fresh water sources have already been developed. The cost of
building new dams and storage reservoirs continues to increase rapidly. The mounting
opposition from environmentalists and non govemment organizations has virtually prevented
many governments and international development agencies from financing new dams or
reservoirs. The rising cost of new dams combined with increased deteriorations and
sedimentation of existing reservoirs, net water storage is stagnant or declining in many
countries, Governments do not have the resources to invest in building new water storage
facilities. Instead, governments have allowed for expanded exploitation of ground water
resources {0 meet the growing demands for water, especially in the burgeoning urban centers
and crowded cities in IDB member countries. Overdrafting of groundwater resources has
intensified in several river basins in IDB countries. The declining water tables make extraction
cost too high.

A recent study by the Asian Development Bank estimated the average tariff charged by water
utilities in 38 large Asia cities rose 88 percent between 1993 and 1997. In Amman, Jordan, the
average incremental cost from groundwater sources was about $0.41 per cubic meter during
the 1980s, but with shortages of groundwater in the 1990s the city began to rely on surface
water pumped from a site 40 kilometers away at an average incremental cost of $1.33 per
cubic meter (Rosegrant 2002). Several studies in Sub Saharan Africa also confirm this trend.
An analysis of incremental cost based on a sample of previous and new water supply projects
by the World Bank in SSA indicates that the unit cost of water supply would almost double
and some cases increase by three times under new water development projects. In this study,
the average incremental cost of new water project in Senegal increased from 0.60 to about
$1.80 per cubic meter. The study listed the reasons for the cost increases as more distant
sources have been developed, more complex source work and treatment plans were
constructed, and lack of flexibility in allocation of lower cost water from other users. (The
World Bank, 1995).

Similar trends have been reported about the cost of new imrigation systems in several IDB
member countries. Real cost of Indonesian imigation more than doubled from 1970 to 1990;

14



and in Pakistan they more than doubled between 1980 and 1990. In Affica, imigation
construction costs are even higher than in Asia because of numerous physical and technical
constraints. The average investment cost of medium or large scale irrigation with full water
control was estimated to be $ 8,300 per hectare in 1992 dollars. The average cost of immgation
systems in Sub-Saharan Africa increased to $18,300 per hectare if the typically high indirect
costs of social infrastructure, including roads, houses, electricity grids, and public services
facilities, are included. (Rosegrant 2002). The reasons for the high costs include the possible
construction of storage work to regulate nver flow, severe climate variability requiring high
urigation duties and expensive flood control, schemes built in remote locations requiring high
transportation cost and basic infrastructure, insufficient local engineering expertise to design
" and supervise construction works, and the work is likely to be carried out through small
contracts because big contractors usually prefer bulk contracts for big schemes and avoid
competing for scattered small schemes where risk could be high and profit margin iow.

Also a World Bank study reported that the average unit cost to develop a hectare of imgated
agnculture has more than doubled between 1980 and 1990. More than 25 percent of irrigation
systems in the world cost 3.5 times morc than the average. The study also concluded that new
construction projects are costlier than rehabilitation. Gravity schemes are costlier than pump
schemes, and rice schemes are costlier than non-rice schemes. The study also reported that
irrigating an hectare in publicly devcloped systems which is mainly surface imigation is three
times as expensive as irrigating an hectarc m privately developed systemns (mamly from
groundwater) (World Bank, 1994). Other studies cited poor management as one of the reasons
for rising cost of investment in water resources both for irrigation, and household water supply
in rural and urban communities.

Despite the nsing cost of developing new water resources, many governments still prefer
expanding supply which has led to investment in infrastructure that could have been avoided
or postponed. Water users.in both industrial and developing countries often pay little for their
publicly supplied irrigation water. They have few incentives to refrain from growing water-
intensive crops or to conserve water. In some arid areas, water prices are so low that it is
attractive to grow low value crops. Similarly, many towns and cities charge fees that provide
no incentive to conserve water. A recent review by the World Bank of municipal water
supply projects found that the price charged for water cover only about 35 percent of the
average cost of supply, and charges in many imgation systems are much less. The benefits of
this cheap water go largely to the middle class and the rich. The poor usually depend on water
vendors, and may pay many times more for water than the well off who usually enjoy piped -
water. It is therefore believed that cross-subsidies whereby the richer customers cover part of
the cost of serving the poor can be achieved by incorporating a ‘progressive taniff schedule’,
but in practice subsidies are often poorly targeted. (Rosegrant 2002).
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6- The millennium development goals (MDGs) and the water sector:

Box 2 lists a summary of the MDGs, which includes a specific reference to improving water
supply and sanitation® An indication of the looming crises is that most member countries in
Africa and several in-South Asia have not delivered the basic water services to large sections
of the society, especially the poor who always suffer most for lack of investment in water
Tesources. -

Box 2:
Millennium Development Goals:

- Eradicate extreme poverty and hunger
Achieve universal primary education
Promote gender equality and empower women
Reduce child mortality
Combat HIV/AIDS, malaria and other diseases
Ensure environmental sustainability: ( The Water and Sanitation Targets are (T)
Integrate the principles of sustainable development into the country policies and
programs and reverse the loss of environmental resources; (i) Halve by 2015 the
_proportion of people without sustainable access to safc drinking water; (iii)
Achieve by 2020 significant improvement in the lives of 100 million shum
dwellers.
o Develop a global parmership for development.

Sources: Urited Nations Millennium Declaration, September 2000

For example,-'féble 1 provides data on the provision of piped water services to households in
all IDB regions and to irrigated areas. Specific references to large countries are also listed in

the table. The table confirms that significant number of poor and rural population in most IDB

member countries lack access to this basic service. Most of the poor live in marginal and rural
areas and have largely limited or unreliable access to water to drink or even for subsistence
farming. As indicated in the table, less than 40% of the rural household in member countries
in Africa and in Afghanistan, Pakistan and Bangladesh are connected to pipe water supply in
2000. The table also shows the areas under irrigation have not expanded in the last decade.

830x 3 describes the importent contribution of the water sector to achieving the other goals, and confirms the
vital role of water in poverty reduction as targeted by the MDGes.
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Table 1 Areas under irrigation and Percentage of
Households with access to piped water in 2000

Country Total Rural % with Urban % with  Irrigated
Population Million  piped Million piped Areas
Million water water Million
000Ha
Central Asia 54 31 78 23 97 10,212
Kazakhstan 17.5 7.1 97 104 98 2,313
Kyrgyzstan 45 28 66 1.7 98 1,077
Uzbekistan 238 14.2 78 9,6 96 4,309
West SSA 133 85 30 48 66 1,200
North SSA 133 104 17 39 29 2,200
East SSA 89 70 40 19 83 2,500
Egypt 65 35 86 30 97 3,200
Turkey 61 10 70 43 92 4,500
WANA 215 85 57 130 92 12,550
Pakistan 125 81 28 43 86 17,000
Bangladesh 125 97 36 28 80 4,300
Indonesia 198 127 48 70 82 6,800
Malaysia 20 9 94 11 98 . 5200
Afghanistan 207 16.8 11 39 19 3,100
Developing 4600 2900 30 1650 76 na
countries
Developed 1300 340 89 960 97 na
countries

Sources: World Water and Food to 2020, Mark Rosegrant, Ximing Cai, Sarah A. Cline, International Food Policy
Research Institute (2002)

The table also confirms that of the more than one billion people in the world who are deprived
of access to water of sufficient quantity and quality, about S00 million are m IDB member
countries.(IFPRI 2000). If IDB member countries are to keep pace with meeting the
Millennium Development Goals for Water Supply and Sanitaton and seek to halve the
proportion of people without sustainable access to safe drinking water by 2015, they have to
reach at least 250 mullion people in the next 10 years. If they also want to sustain secure food
production and to maintain a commercially viable agricultural sector, [DB member countries
need to also invest in modem water saving methods and m related modem agncultural
technology. If they are to successfully meet the growing needs of all water users within a
socially and environmentally sustainable framework, they would need to develop
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Environmental concerns have led, in recent years, to increasing demand for financing water
pollution control projects (e.g., wastewaler treatment plants), especially in the Middle East and
North Africa, where treated sewage is increasingly used for irrigation purposes.

Support to Afnca. In sub-Saharan Africa, the Bank’s assistance has targeted primarily rural
areas, where water supply and sanitation coverage is often low and agnculture is the main
source of .income. As a result, major water components have featured regularly in Bank-
financed agricultural and rural development projects—it is estimated that over 10,000 "water
points" and rural water supply schemes were financed in Sub-Saharan Africa. Furthermore,
this region' has received around a third (36 ‘percent) of the Bank’s investrment in irrigation and
drainage  and, given its vast hydropower potential, more than half (60 percent) of its
investment in hydropower.

Support to Central Asia. The Bank is also actively involved in Central Asia, where the water
sector has attracted around a quarter (27 percent) of the*Bank’s overall assistance to this
region. The Bank’s assistance has been more or less equally divided between water supply and
sanitation (55 percent) and imgation and drainage (45 percent) projects. In water supply and
sanitation, the Bank’s financing has generally been used to upgrade decaying water-related
infrastructure and improve the delivery of water services in both rural and urban areas.
Similarly, the Bank’s financing has tarpeted the rehabilitation of lmgauon and drainage
infrastructure as well as the development of new irrigation schemes. '
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Recent Developments. Over the years, the Bank has been giving greater attention to the social
and environmental dimensions of water projects, through increased water user participation,
improved water use efficiency, cost recovery and financial sustainability, and institutional and
capacity building. Also, the Bank's experience has also shown that water issues need to be
tackled in a comprehensive and integrated manner to ensure social welfare, environmental
integrity and economic efficiency.

Some Lessons Leamnt. Since its inception the Bank's Operations Evaluation Office (OEO) has
filed some twenty reports on Bank-financed water-related projects. In 1997, it reviewed the
Bank's experience in rural water supply in sub-Saharan Africa. Three major lessons can be
safely drawn from the Bank's involvement in the water supply sector. First, Bank’s
involvement, more often than not, occurred late in the project cycle, leaving the Bank with
little say over project design. Second, inadequate (low) user charges often threatened the
financial sustainability of projects. Third, the lack of ownership, especially in the case of rural
water supply projects, was a major cause for the poor operation and maintenance of physical
assets.
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Chapter Three
Achievements in water supply and sanitation

Associated with IDB portfolio in the water sector is gradual progress in delivering water to
millions of urban and rural households in recent years. DB member countries have increased
their focus on reducing poverty by improving the efficiency and sustainability of water supply
and sanitation especially to the poor communities. They invest in this sector because it

contributes to improving the quality of the life of the poor. Recent data indicate that more than

80 percent of the urban population in IDB member countries (the percentage in SSA countries
is smaller) have reasonable access to clean water (piped water supply). Less than forty percent
of the rural population has similar services. While coverage is expanding relatively well, it can
not keep pace with population growth. The implications are particularly harsh for the poor,
because the unserved will most likely be in rural communities, or in the high density, ofien
informal settlements on the edge of the city margins. Box 3 elaborates the indicators of the
contribution of the water séctor water to the overall MDGs listed in Box 2. Theses indicators
confirm the valuable contribution of adequate water supply to reducing poverty and improving
quality of life and to major social development attributes listed in the major MDGs.

1- Water supply in IDB member countries in Sub Saharan Africa:

a) Expansion of water services: As table 2 confinns, this region is facing mountmg
challenges in meeting the MDGs in this sector. More than 60% of the rural population in SSA
is without water services, and more than 20% of the urban population suffers from similar
inadequate scrvices. Recent studies on water supply dnd sanitation in several countries in
Africa confirm that some of IDB member countncs are at the forfront of innovations in water
supply and sanitation for the last twenty years.'® This includes simple and easy to operate and
maintain technologies, supported by participatory management system based on community
ownership, and inicreasing participation of the private sector. For example, Senegal, Mali and

w'Ihesmdiawmmmedbyscvaaldmoragndesmiwu’csmmmimdinadmﬂdoummt,‘%ﬁioakcgiaml
Action Plan for- Water Supply and Sanitation”. The document was discussed by donors in 2004. This chapter inchudes
main isues and data presented in the draft document. The importance of this sector in achieving the MDG in poverty
reduction has aftracted scversl domors and associated voluntary agencies and non governmental organizations to
provide services to poor communitics in many countries in SSA. The challenge is-to sustain these cfforts, and to ensure
that such grants based and voluntary work is mainsreamed and sustained in the national water plan. To address
Africa’'s watar problems, a series of cortinental/regional responses have been designed in recert years, notably, the
AﬁimWatﬂ'Vlsnm,whchwasptamzedmtheZdWaidWatﬂ'menmﬂtHaganathOOO Fulfilling the
Vision, which basically aims to achicve universal coverage by 2025, will require US$20 billion of water mvestment
annually through 2025. The Vision, supported by the MDGs and NEPAD, led to the cstablishment of the African
Water Task Force (AWTF) and subsequently the African Ministers Council on Water (AMCOW).
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Box 3:
Indicators to monitor the contribution of water services to achieving the MDGs:

Water Supply and Sanitation

Key Ingredients in MDG

Goal 1 Eradicate extreme poverty and hunger
"Water is essential for improving the quality of lifc — for health (drinking, eating and bathing)
and for economic development (manufacturing and business). Increases productive activities
though reduced sick days and saved drawing time. «

Goal 2 Achieve universal primary education

Access to good quality water saves time and keeps children fit so that they can attend school
regularly. Sanitation and water facilities underpin a healthy school environment.

Goal 3 Promote gender equality and empower women

Saved time allows women to take better care of themselves and their families. Community
water supply provides an excellent opportunity for women to break into management.

Goal 4 Reduce child mortality

Safc water for dnnking and personalhousehold hygiene and excreta disposal reduces
infant/child morbidity and mortality, improves their nutritional status and their ability to do
better in school. The marginal price of improved hygiene and sanitation promotion makes
them oost effective health interventions.

Goal 5 Improve maternal health

Reduces physical stress and improves health status of pregnant women, reducing
miscarriages, maternal deaths, and adverse impacts on fetuses and newboms.

Goal 6 Combat HI V/AIDS, malaria, and other diseases

Prevent vector borne disease related to water sources (guinea worm, onchocerciasis, and
schistosomiasis) and diseases related to excreta contaminated water and poor hygiene
(cholera, typhoid, and diartheal diseases).

Goal 7 Ensure environmental sustainability

Communities that are organized to manage their water supplies can extend their skills to
better manage their local environment and water resources.

Goal 8 Develop a global partnership for development

Provides opportunities for governments, donors, private NGO/businesses to work together to
achieve the MDG.

Source: Draft Action Plan for Water supply for Sub Saharan Africa, 2004
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Burkina Faso have substantial experience establishing such services with a high coverage rate
in both rural and urban population, and in contracting the private sector to run major urban

water supply systems with satisfactory results. More needs to be done in thesc countries to
articulate a national program for this sector.

These countries are also addressing main problems related to water supply and sanitation
services such as inadequate financial resources needed to expand the services, and to
efficiently operate and maintain existing facilities. They are restructuring public utilities to
adequately address overstaffing, poor incentives, and weak institutional and regulatory
capacity among public employees.
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Box 4: Senegal case study in water supply and sanitation:

A recent country assessment of water supply and sanitation in Senegal illustrates progress
achieved in delivering water services to a large segment of the population, especially the
rural poor. Senegal opted to select small pipe networks which consist of one borehole, one
storage facility, and a small network supplying both house connections and public stand
pipes. This simpie technology allowed for providing and extended urgently needed services
at low cost. There are about 1100 small networks serving rural Senegal with more than
80% in good operating conditions. An estimated $ 170 million was spent to provide water
to the rural sector in the last 10 years. Little was spent on sanitation. The total coverage
| increased from 60% in 1990, to 67% in 2001, The increased coverage scrved additional two
million people at an average cost of about $85 per person. The cost of providing similar
services to the urban population is about $103 per person. The water supply in rural areas
and small towns are managed by water users associations which are encouraged to
outsource the 'day to day management and maintenance to the private sector. The roles of
women, who are always affected by the services, were given a prominent role in managing
community partnership. The national public water utility has been converted into a public
asset holding company. A private company has been formed to ensure regular services in
the urban water supply sector. The average expansion of water services for both rural and
urban areas is about 270000 persons annually.

The case for Senegal has been repeated in several African and Asian countries which are
moving rapidly to extend coverage of water services to the various sectors in the society.
‘While impressive, progress is rather slow. The pace of expansion is not keeping up with the
needs of the growing population. To achieve the Millennium Development Goal in 2015,
water supply should reach more than 5.5 million people in Senegal At the current rate of
implementation, more than two million people will still be without water services in the
next decade.

Source: Millermivm Development Goals for water and sanitation; Seregal, The World Bank, 20003

Data from SSA indicate that in the last 15 years, water supply services have just kept up
with the population growth such that the proportion of persons served has remaned at
about 40% in rural areas. This is partly because of relatively low investment levels but also
because many facilities have fallen into disrcpair due to lack of spare parts and
maintenance support. In urban areas most households have access to water but many of the
poor pay very high rates to vendors and many others have irregular service. It’s estimated
that about 80% obtain reasonably good service now, but investments will need to keep
-pace with a rapidly growing population. To achieve the MDG in Africa, the number of
people in IDB member countries served will have to double in the next 15 years, going
from 150 to 300 people served, half each in rural and urban areas. This is a formidable
task, in terms of investments, but more so in terms of capacity building.
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Recent studies and country reports indicate that Uganda and Benin have the most mature rural
water and sanitation programs. Mozambique, has been actively implementing national
programs for several years. Senegal, Mali and Burkina Faso have substantial experience and
relatively high coverage rates, but lack national programs.

Overall the key success factors in rural water supply and sanitation are widely supported
by sector professionals and relevant government authorities, but investments are rather ad
hoc, depending on individual decision makers within the countries and donor
organizations, rather than national prioritics.

b) Reform in the water services in SSA: Most IDB member countries in SSA have
embarked on a reform process to improve the delivery of water services to their populations.
Cotc d’Ivoire, Senegal, Burkina Faso, Guinea, Mali, Niger, Uganda, and Mozambique have
contracted private water operators to run their major urban water supply systems. Further
countries must commit to the reform agenda and to meeting the goals, and must use their own
money to pay for a large part of their water supply facilities. The scale of investment required
to meet the MDG will require substantial funds.

Experience to date shows that the following factors must be addressed:

Genuine government commitment to reform.

Thorough analytical work of the water sector by government and partners.

Consensus building between government and donors on policies, sub-sector strategies
and investment programs.

Incorporation of investment program into budget framework.

Solid background work on procurement, financial management, monitoring/evaluation,
and quality control.

Elements of the reform are summarized in boxes on progress made in Senegal and Guinea.
The country case studies in Box 4 & 5 illustrate the dynamic process underway in many
member countries in Affica to expand water services to the poor communities despite limited
financial resources. Two cases from Senegal (Box 4), and Guinea (3Box 5), demonstrate the
benefits of strong participation of users, community’s leaders and the private sector.
Govermnments could expand the delivery of water supply to consumers through this partnership
which is crucial to the reform agenda.

The case study from Senegal confirms that beneficiaries have demonstrated that they are
willing to allocate time, energy and resources to develop their own water supplies and
sanitation. But public utilities responsible for these scrvices in most ocountries are moving
slowly, partly because of water scarcity, and partly because shortage in political commitments
to allocate public finance needed to build infrastructure:
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Box 5: Village Water Supply in Guinea:

In 1979, an estimated 30 percent of Guinea’s rural people had to walk over 2 kilometers to reach a
water source. Improving this statistic was the challenge facing the Service National d’Aménagement
des Points d’Eau (SNAPE), when it was founded in 1980the service had developed an ambitious
program to provide 22,000 new water points in rural areas, including a sizeable emergency
component targeted to 2,600 critically deprived villages in the driest rcgions Buta tight budgetary
support meant that the program was falling behind schedule. IDB agreed, in 1985 to join with other
agencies in helping the SNAPE to meet its schedule.

IDB focused assistance in three districts-——Duinguiraye, Dabola and Faranah—that form a north-south
transect in the remote and poor interior of Upper Guinea. This arca has a long dry season, lasting up to 9
months. Most of the traditional wells from which people draw their water run dry by January, well before
the rains begin in June. People resort to distant rivers and ponds, which are often stagnant and dirty. As
the temperatures climb into the high 30s, they long for cool, clear water, close to home.

But providing village water points wouldn’t merely quench thirsts and wash the dry-season dust off
bodies and clothes. A survey conducted by SNAPE before the project began showed how urgently clean
water was needed to improve human health. In several villages fewer than half of all children lived
beyond the age of 5, a shockingly high leve! of mortality caused mainly by water-borne diseases.

The three partners implemented the project on time and below cost. The main cost savings were due to
the devaluation of the Guinean franc, which fell sharply in 1987-88. A further factor was that water was
found closer to the surface than had been expected, reducing the time required for dnlling as well as its
costs. And there was a lower rate of failure than had been anticipated, due to the judicious choice of
drilling sites by the consultant. As a result, the project was able to install 20 percent more pumps than had
been planned, while still underspending by $2.1 milkion.

Nine years after the completion of the project, IDB staff retumed to the three districts to find out whether
the project could be rated a success. Villagers randomly interviewed agreed that the project had brought
substantial benefits.- Al villagers now had year-round access to fresh water—a change they said had
transformed their lives. The consumption of water had increased six-fold. Women especially appreciated
the shorter time it now took to collect water—reduced from 1-2 hours to a few minutes. This freed up
their time for other, more productive tasks, such as growing crops, tending livestock, cooking food or
going to market.

Respondents also emphasized the project’s health bencfits. They reported reduced incidence of diarrhea,
once a major killer of children. Intestinal worms and skin discases had also become less frequent.
Because women were no longer so exhausted they were more resistant to disease and so more productive
in their work. They also had the time to prepare hot meals instead of cold, reducing the risk of infection
from food and providing all members of the family with a healthier, more digestible dict to fuel their
daily. Nine years later. Only two percent of pumps were out of order and no major breakdown or
stoppage had yet been reported for the rest.

Saurce: IDB, Water for Living, 2002,
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The other best practice is based on IDB support to rural water supply in Guinea. The lessons
leamed from this experience are the need for accurate technical information about suitable
water points, the beneficiaries should be committed to taking responsibility for
implementation and follow up including operation and maintenance. The village water supply
in Guinea also confirms that, oncc empowered, the villagers can sustam the service long after
the project funding is completed. Women in the villages were main beneficiaries from the new
water services.

¢) Cooperation to expand water supply in SSA'": By 2015, almost half of the population in
Sub-Saharan Africa (SSA), would be living in urban center; many of them are supported by
only marginal basic social scrvices and inadequate water supplies.

The experiences of Guinea, Senegal demonstrate that the poor are willing to participate in and
to pay for building and operating water services needed by their communities. They also
demonstrate that small towns and cities can attract private sector to play a larger role in
managing this service. Greater participation of both water users and the private sector offer an
effective means to expand and sustain these services

The main challenge for IDB is to assist its member countries in Sub Saharan Africa to expand
water services to all households in rural areas. This is an ambitious goal which requires strong
partnership with many players. Elements of strategic partnership have been articulated
through several international conferences and country studies. IDB could establish a program
with national leadership, engage regional organizations in promoting and monitoring action
plans and water operations, strengthen govemment commitment and increase the use of own
resources supplemented by donors credit, coordinated donor support, and extended knowledge
of best practices through regional/international consultants to help with reform, strategies,
implementation, and capacity building.

While there has been considerable progress over the last fifieen years in leaming the
ingredients of successful water and sanitation in villages, towns and urban centers, and there is
broad consensus on these factors amongst sector professionals in IDB member countries in
SSA, business as usual will not achieve the Millennium Goals. More efficient use of existing
IDB resources and better coordination with other donors would help. A campaign and
collaborative partmership among partners will be needed to make the difference. With local
leadership, govemments and civil society to embrace an agreed reform agenda, IDB and
interested donors can articulate agreed strategic agenda, provide technical and financial
support, and assist in implementaton. The strategic focus would be on self govemnance,
resource mobilization, capacity building, and more efficient monitoring and evaluation. The

""The 2002 Ouagadougou Declaration on IDB Group Cooperation with Africa pledged US $2 billion in
assistance to least developed Africen member countries over a five year period in key sectors. It has committed
Bank Group support to the water scotor. The declaration clearly emphasized the importance of ensuring the
efficient and sustainable usc of water resources for both domestic and agricultural purposes.
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A major factor in the decline of these services is the absence of an efficient cost recovery
system and low domestic tariffs and poor revenue collection, combined with excessive
leakages, and loss rates of about 50%of unaccounted for water. The extremely low tariffs
encourages consurners, households, industry, and public agencies to waste water as there is no
incentive to conserve this precious resources. Low domestic tariffs and poor revenue
collection, combined with the loss of subsidies has led to an unprecedented financial crisis in
the sector. In addition to inadequate maintenance and depreciation levels, low taniff seftting,
and practices such as barter and offsets have exacerbated the financial situation' of many
utilities, demp to an accumulation of large debts to their suppliers, most notably electricity
providers.

Encouraging experiences are reported about expanding water supply to poor communities in
member countries - South Asia Poor communities are ‘receptive to new innovations and
willing to share the financial burden. Bangladesh has expanded water services to many poor
communities especially in the rural areas. The wide adoption of tube wells and small pumps in
Bangladesh and Pakistan has allowed for widespread coverage of water services to mullions of
rural households. -The coverage is still low. Many communities need assistance to acquire
reliable services. The role of public agencies has been rather imited due to shortage of funds.
A major area of concern regarding the adoption of tube well services is the weak monitoring
of water quality. This issue will be discussed in chapter six. The rchablhty and quality of
service has detenorated alarmingly in the past decade.

Coverage in urban areas in most cities in this region is generally higher than in rural areas, but
intermittent service is common.'?> Moreover, inadequate functioning of water treatment plants
and badly deteriorated distribution networks have made drinking water unsafe in many urban
centers, leading to a nse in water-bome diseases such as typhoid and diarthea Rural water
supply services are largely in a state of total disrepair. The ability to mobilize resources for the
sector is severely limited as govemmmt budgets are even more constrained and the capacity
of people to pay islow.

Water systems in most IDB member countries in this region already exist—with the notable
exception of Afghanistan—albeit in poor condition as described above, and can only deliver
services after substantial rehabilitation of facilities and reform of institutions. While rural
water supplies are generally considered to be lagging behind the urban ones with respect to
access indicators, both are facing crises with respect to safety reliability, quality, and
eﬁiclency of services.

12 N '
The 2003 Human Settlement Report indicates that major citics in South and South East Asia suffer from high

percentage of an accounted for water. The report identifics Karachi, Dhakn, and Jakarta as cities with high interruption

‘in water supply and more than forty percent in un accounted for water.
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Estimated overall cost for meeting the MDGs for water supply and sanitation in the Central
Asian member countries, excluding Afghanistan, if rehabilitation is done in the short-term
would be to the tune of US$4 billion. However if systems are allowed to deteriorate further,
the costs of reconstructing the collapsed systems is expected to reach as much US$14 billion.
The issue now is how to keep the existing systemns functioning and prevent them from
collapsing. The consensus amongst donors is that investment must focus on rehabilitation
rather than expansion. Where feasible, focus will be on improving productivity and efficiency,
coupled with policies that promote financial sustainability. Where capital mvestment in water
supply is critical, priority will be given to restoring and extending distribution systems and
improving efficiency, rather than simply rehabilitating water treatment plants.

3-Water supply in MENA countries:

Several IDB member countries in this region have, over the last few years, prepared water
action plans which also highlight the importance of water in equitable economic growth and in
sustained environmental management Water resources assessment and the reform of water
policies and institutions have been camried out or under way n Yemen, Jordan, Tunisia, Saudi
~ Arabia, and Egypt. The main features endorsed by this framework are to manage national
water resources as integrated system of hydrology and development, introduce
decentralization as the basis of management services, and articulate rules and regulations and
incentives to increase the participation of stakeholders, the private sector, and local
communities in water management. Several countries have encouraged local communities to
assume more responsibility, authority and control over improvements and operations of water
services and to develop local water resources to meet local needs. Rural communities have
also been empowered to address evolving community demends. This partnership would
ensure equitable management of water for irrigation and water supply through community
action in cooperation with water users and public service institutions.

It is estimated that in the year 2000, more than 31 million people in MENA region lacked
access to safe water, and more than 51 million lacked access to safe sanitation. Governments
tend to approach this problem through narrowly focused but simple to design and implement
incremental project approach Such procedure may allow for urgent terms of engagement for
the implementing agencies, and immediate rewards for the benefiting communities. But the
long term relability and sustainability may suffer if such investment is carried out without an
integrated development strategy for the water sector.

The task of achieving universal coverage of water supply and sanitation is becoming more
challenging because several IDB member countries are experiencing tight financial control on
public budget. The service institutions are extended beyond available technical and financial
resources. They can hardly sustain efficient services to the curmrent populations, which are
growing at 2-3% annually. Most of this growth is adding pressure on already crowded and
inadequately serviced cities and towns.
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In most MENA countries, large portion of the water supply is not accounted for, and, as
described by the Human Settlement Program, many cities in the MENA region are leaking
buckets. The poor bear the disproportionate share of the impact of inefficient water and
sanitation services. As table 1 indicates, fewer poor people (only 28% of the rural population)
are connected to piped water supply. When they do have access, the installation has to be
shared among many more people. The poor in most MENA cities pay high prices for water
supply, generally more than those paid by more affluent households connected to the piped
system. "

The countries in the MENA region are trying different approaches to addressing failing water
and sanitation services to the poor communities. Some attempt to improve services overall, on
the promise that making services work for all is necessary for making them work for the poor.
Some government, cspecially in North Africa and in GCC countries are inviting the private
sector to assist in this effort. The results are not always successful. Governments worldwide
deem it their responsibility to provided, finance, regulate, and build water infrastructure. They
do it for two good reasons: market failures and equity concern. The MENA region is
advancing decentralization of water services to local governments, town councils, and

_communities. This process is in its early stage, and more is needed to strengthen ownership
and accountability of services, especially to poor communities.

Another concem in the provision of water services in MENA is the increasing dependence on
non conventional sources of water especially in the GCC member countries, Desalination of
seawater is an expensive process with long term implication on the environment and the
economy in may GCC countries. During the last three decades, the countries of the Arabian
Peninsula have become increasingly dependent on desalination to meet growing water
requiremnents. Thepresent annual designed desalination capacity of the seven countries has
reached more than three billion cubic meters, some if it includes private sector ownership for
industrial or other purposes. The cost of prov1dmg water to the growing populanon in the
region will be determined by advancement in technology and improvement in maintenance
and modemization of production units, and in establishing appropriate tools for cost recovery
and water recycling, - -

The 2004 World Development Report “Making Services Work for the Poor” provides detailed analysis as to the
reasons behind the inadequate services to the poor. It argues that the providers of services arc genecrally
accountablc to the policy makers than the clients. The poor clients have no political voice and often have no
choice among service providers.
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Chapter Four

Achievements in irrigation and agricultural productivity
1. Expansion of irrigation:

Development and expansion of irrigation in the last 30 years has been concentrated in areas of
high population density and high population growth in most IDB member countries. Where
population density was low but population growth was high, agriculture expanded mainly by
bringing new lands into cultivation. Yet this horizontal expansion was minor compared to the
vertical expansion brought about by improvement in agricultural technology and imgation.
The vertical intensification, mainly in wheat and rice production, that began in the late 1960s
has been called the "Green Revolution". Expansion of irrigation was instrumental in setting
the green revolution in motion. Thanks to building dams and developing irigation, the
devastating impact of repeated droughts and failure of the seasonal rains have been brought
under reasonable management systems. Several IDB member countries have been successful
participants in this remarkable process of change. Total imigated areas in IDB member
countries have expanded over the last 30 years to about 75 mullion hectares), or about 20
percent of the total global imgated land world wide  (Turkey, Pakistan, Indonesia and
Malaysia and Central Asia) invested heavily in horizontal expansion.

fmigation may take many different forms from large dams and canals to small systems of
shallow tube well, to pressurized small sprinkler and drip irrigation systems. There are
different management systems in imgation: large-scale fanmung which is common in a number
of IDB member countries such Egypt, Synia, Iraq, Indonesia, Morocco, Bangladesh, Pakistan,
Sudan, and Mali. Such systems are usually developed along the major river basins
downstream from dams. Most large schemes have an ancient history of development Many
schemes have combination of public and private land ownership. Several large-scale, fully
urigated schemes have emerged in recent years that are privately financed, owned and
operated. There are millions of small scale-imigation, found scattered in small areas
throughout the countries such as in Oman, Saudi Arabia, Tunisia, Niger, Pakistan and
Indoncsia and Bangladesh™,

On the aggregate level, IDB member countries have kept pace with the annual growth of
global imrigated areas of around two percent a year in the 1960s and 1970s, slowing to one
percent in the 1980s. The 370 million-hectare currently under irrigation world wide, (2.5 times

“Among IDB member countrics, Pakistan, Iraq, Egypt, Indonesia, Bangladesh, Malaysia, Sudan, Central Asia,
and Turkey have developed significant large scale irrigation systems. As table 1 indicates, Pakistan has developed
the largest irrigated arcas among IDB member courtries. About 90% of all imrigated arcas in IDB member
countries are located in WANA, Central Asia, South and East Asia. See Armex 2 for detailed data on imgated
areas and methods used in these regions. The remaining 10% are located in SSA.
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self sufficiency, have encouraged investment in irrigated agrlculture Successful subsidies and
incentive programs have resulted m large scale expansion of fannmg activities  with
substantial water requirements. The current water demand for agriculture is more than 22
billion' cubic meters, provided mainly from deep aquifers. The authors present data to indicate

" that deep water aquifer levels are declining, pumping cost are increasing, saltwater intrusion is
contaminating the aquifers and causing disturbance of the dynamic 'equilibrium among
aquifers. These factors have led to the abandonment of farm land, decline in agricultural
productivity, and increase rural rmgrauon

As water scarcity intensifies, irrigated agriculture and associated reliable food production
systems are at risk, unless serious effort and investment is made to modemize irrigation and
diversify agriculture. Prevailing ixrigate_d production system in several IDB member countries
. in MENA would have to undergo serious adjustment process. Because most of these countries

would be forces 10 make adjustment in the agricultural sector to cope  with increasing
 globalization and associated liberalization of trade in agncultural commodities.

The pressure on the irrigated sector is likely to intensify to meet challenges created by water
scarcity, and the declining role and contribution of the agricultural sector to the national
economy.. The. role of agriculture in the national economy varies from less than 3 percent in
the GCC countries to 29 percent in Yemen, but employs a relatively large segment of the labor
forces. This adjustment” process needs to be carefully planned and implemented within a
"comprehensive water policy, which also recognizes the importanoe of incentives in guiding
smooth transition ‘in agnculture and related adjustment in traditional water rights and
allocation.

Efforts are underway in' several MENA countries to treat wastewater and allocate it to
irigation in. exchange for fresh water diverted from this sector to meet the growing demands
for urban and rural water supply. The process is complex and some countries have rushed into
. this exchange with little attention to possible high risks related to environmental and health
hazards associated with the use of wastewater.

The issue facmg the reallocation of water out of agriculture in the MENA region is mainly
political, economic, and social. Most farmers have acquired the nghts to the water they use to
irrigate their lands over several generations. Also political Jeaders in some countries would
like to emphasize the need for achlcvmg hlgh rate of food self sufficiency. Achxevmg this goal
may be unreahstlc _

YAl Alswi, Jamil, and “Abdulrazzsk, Mohammed, 1994“ Water in the Arabien - Peninsula: Problems and
. Perspectives” provide detailed discussion on the status of water in the Peninsula, and the emerging challenge
. between wtrmt water supplics and the growing demands in the countries in the region.
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3- Poverty reduction, irrigation systems and economic growth in South, Central, and
East Asia:

Despite aggressive government policies to adopt modem imgation technologies, less than five
percent of totals irrigated areas in IDB member countries are equipped with systems designed
to incrcase water use efficiency. Substantial irrigated areas are still served by the traditional
system especially in Pakistan, Malaysia, Bangladesh, Central Asia, and Indonesia and
consume more than 80% of the renewable water resources. Central Asian countries and
Pakistan have some of the largest irrigation schemes in the world. In Pakistan, the Indus Basin
irmigation system is the largest contiguous imigation system in the World. Irigation in these
countries expanded at a rate of 1.5-2 percent a year in the period from 1950s to the 1980s.
Area expansion has slowed down i the last decade because the development of water
resources is reaching its limits. But the irrigation systems suffer from poor maintenance.
Water supply has become unreliable m many areas, and tail end farmers suffer from repeated
water shorlages caused by decaying water infrastructure. As a result yields per hectare have
dropped, and the benefits of the green revolution are diminishing. Lack of investment in
drainage has caused mncreased water logging and salinity which in tumn, cause further decline
in yields, and render large tracts of land barren.'®

Management of irigation system is undergoing substantial changes in these countries. Water
users associations are being established to better manage community level imigation systems,
and are encouraged to collect fees to recover the cost of operations and maintenance.
Decentralized management structure is being introduced and water policies are recciving
attention at the highest level of policy makers in the countries. Investment in imrigation has
made significant contribution to poverty reduction in the regions. Imigation increased yields of
staple and commercial crops, expanded cropping areas, increased cropping intensity (average
number of crops grown per year on the same plot of land), and increased the production of
high value crops, which also increased employment. Irrigation also increased the stability of
farming systems through the construction of better water storage faciliies which helped
reduce adverse consequences of repeated droughts. However, expansion of irigation came at
some costs; the most visible and politically sensitive are environmental damage, depletion of
water resources, changes in the water table, increase salinity, water logging, and destruction of
natural habitats (Rosegrant, 2002)

lz‘lFor detailed analysis of the irrigation sector in Pakistan scc Rashid Farugee, 1999, “Strategic Reforms for
Agricultural Growth in Pakistan”. Farugec argucs that the sector suffers from rigid system design, inadequate
drainage, low delivery efficiency, incquitable distribution, increased water logging and salinity, and over

wploitation of groundwater in Pakistan. For detailed analysis of immgation in Central Asia see Bucknell and
others, 2003, “Irrigation in Central Asia”. The analysia concluded that the impact of irrigation on poverty
reduction is significant. This contribution is at risk because of the serious decay in the system. The cost of
rehabilitation is beyond d the resources available to the countries. Foreign assistance is urgently needed.
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Several studies conducted on the contribution of irrigation in South and East Asia confirmed
the substantial’ benefits of this investment, and quantified the impact on poverty reduction.
Some studies cautioned that irrigation may gave adverse effects on some groups, especially in
the possible marginalization of the landless and the poor farmers in rainfed areas. The studies
also warned that the benefits from umigation may accrue more to large landlords, and that
small farmers may be deprived from equitable market share of commodities produced under
imigation. Studies on irrigation in Malaysia and Indonesia reported significant improvement in
‘water management which allowed for increased diversification of production systems beyond
staple food to high value crops (Barghouti, 2004).

Irrigation is stil essential for growth, poverty reduction and increased productivity in IDB
member countries in this region. A recent study by IFPRI to examine water allocation of the -
Brantas River in Indonesia, analyzed a wide variety of economic, institutional, and hydrologic
factors, farmers production decisions, food production, urban and industrial water demand,
and resource degradation. The study also cxamined the potential benefits and impacts of
different national-level macroeconomic policies, and the implications of alternative water
management regimes. The study found out that national level crop input and output price
policies’ have major effects on water allocation at the basin level. Public investment in
irrigation accounted for 23 percent of the increase in agricultural output between 1985 and
2000, making it the single most important source of output growth. Private irrigation pumps
accounted for-6 percent more growth. The study concluded that a good case exists for
resuming investment in irigation in Indonesia where public financing for imigation has
declined in recent years. Such investment should be balanced between physical infrastructure
and irrigation management reform, with increasing emphasis on the latter (IFPRI, 2004).

Several studies conducted in the- South and East Asia Regions agree that the impact of
itrigation on poverty reduction has been significant, especially where investment in irrigation
was also complemented by supportive research on modern crop varieties, adequate farm input
such as improved seeds and fertilizers, and supportive local research. These benefits were
quantified in the following areas: i) increase productivity. All irmigated crops produce higher
yields, and irrigation allows for multiple cropping, thus increase land and labor productivity.
i) The second impact is on employment. Construction of irrigation infrastructure usually
provides work opportunities to landless and rural poor houscholds. Also improved
productivity as a result of imigation stimulates demand for additional farm labor and allows
for longer scasonal employment because of increased cropping seasons. iii) The third is
increase food supplies which may result in lower food prices. The experiences from Pakistan,
Bangladesh, Malaysia, and Indonesia confinm that the poor befitted directly from increased the
production of staples, especially rice. The share of expenditure tends to fall among rural and
poor households as a result of increased food supply at lower process. iv) Another important
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benefit is that imigation increases the sccurity of farming. While rainfed crops may fail,
irrigation acts asa buffer against drought years and poor seasonal variation in rainfall.

IDB member countries can increase the efficiency of existing imigation system. Currently
most of the traditional gravity irmigation systems which provide water to more than 94% of all
urigated lands n IDB member countries are based on conveyance of water in unlined canals
and on running water freely over the land surface. The application efficiency of these systems
is less than S50 percent and m many cases even less than 40 percent. Most of the irngation
systems in Pakistan, Bangladesh, and Indoncsia suffer from low efficiency. New imigation
techniques, by which water is delivered in closed conduits and applied in small quantities at
high frequency directly to the plant at a controlled rate, can improve water use efficiency.
These new systems offer greatest opportunities for conservation of water. The initial cost of
nstalling these systems is rather high (about $1000-2000 per hectare). But the long term
benefits justify the expenses. Because the new water delivery technology allows for
significant water saving. For example, the total water requirement for one hectare of cotton
would be reduced by one half and the yields would be much higher. They also increase
flexibility in agricultural diversification into high value crops, and for reducing run off, water
logging, and land degradation.

4- Expansion of irrigation in IDB member countries in Sub Saharan Africa:

The Gizra and Managel in Sudan (about 1.3 million hectare of contiguous irrigation), and the
Office de Niger in Mali are the largest schemes in this Region. The Gizera scheme was built in
the 1920s and few years later, the Managel was built to assist Sudan utilize its agreed water
share from the Blue Nile. The Office de Niger was built two decades later. Sudan added
several hundred thousand hectares of irigation based on large scale pumping for the Rahad,
the New Halfa, the White Nile and the Blue Nile schemes. These schemes were among the
carly innovations in irigation in developing countries. For several decades, they efficiently
- produced commercial and food crops and made substantial contribution to agricultural growth
and developnsant in both countries. But these schemes were allowed to deteriorate due to poor
operations and mantenance, and because ad hoc management, and intervention by the
government failed to modemnize the water system and to motivate the farmers to take
increasing responsibilities for sustainable operations of the water services™.

19_F0i' detailed analysis of thc impact of irrigation on poverty sec the analysis provided by Rosegrant and others
(2002) in World Water and Food to 2025. Also see Lipton and others, draft 2004 “The Impact of Irrigation on
Poverty”. Also see Farugee ( 1999) on the impact of irrigated agriculture on food production and poverty
reduction in Pakistan ) : .

®Donors have provided support for thesc schemes with little progress because the main focus was on
rehabilitating the infrastructure. More critical is the need to restructurc management, redefinc the role of the
public sector in managing farming activitics, upgrade the facilitics and modernize water delivery systems. These
issucs arc being addressed in recent reviews conducted to of rehabilitate these schemes.
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Since then African countries have financed little investment to better utilize available water
resources for agriculture or water supply. Recent reports by the United Nations Food and
Agriculture Organization (FAO, indicate that there are about 15 million hectares of land
suitable for year around irrigation, but many African countries need assistance and substantial
investment to develop these attractive resources over the next decades (FAO 2004). But to
make investment in irrigation attractive, productivity and yield increases must be achieved and
sustained through continued research and successfiul adoption and dissemination of new
agricultural technology. Should public investment in agriculture, particularly in research on
agricultural and water continue to decline, the aggregate food situation in IDB member
countries would significantly worsen. Sub-Saharan Africa is of special concern. During the
past three decades, Africa’s food production has grown at the rate of 2 percent annually, whilst
its population has been 3 percent. Given these alarming statistics, evidence from the gap
between production and market demand for cereals in SSA is expected to double to 27 million
tons in 2020. Because of widespread povetty, the gap between food production and need will
be even larger. It is unlikely that the region will have the capacity to commercially import its
food needs or that enough food aid will be available to bridge this gap.

Priority attention should be given to sustaining the current capacity to improve productivity of
agriculture in IDB member countries in an environmentally sustainable manner, as well as to
increase the capacity of poorer countries in SSA to produce food and to improve the
performance of the irmigated agriculture in the region”'. Better utilization of water for food and
increasing productivity of other agricultural commodities is essential for reducing poverty in
this region. Progress in alleviating poverty in Sub Saharan Africa has been relatively slow for
many reasons. But a glaring factor is the poor performance of the agricultural sector which is
the source of growth and income generation for poor million rural families in SSA.
Agriculture in SSA is the largest sector in the national economy, hence its performance on
poverly reduction in the region needs further support and assistance. The experience in South
and East Asia, where poverty has continued to decline in the last two decades, points to the
important role agricultural growth played in achieving this progress. South and East Asia
allocated significant financial resources for investment in irrigation and were supported by the
World Bank and many development agencies in building dams, imgation schemes, and
strengthen institutions which deal with the water sector.

As mentioned earlier, the experience of several IDB member countries in expanding irmgation
and stabilizing productivity of agriculture through better control on water delivery systems
was not always carried out in a satisfactory manner. Several investment operations did not
perform well, and the rate of return was initially relatively low in the early years because of
weak institutions and inadequate local capacities to implement and maintain new investment.
But these countries, such as Pakistan, Bangladesh, Indonesia and Malaysia stayed the course,

HAn important recc dation presented by Khan in “Grain Production in IDB Member Countries” is to
increasc investment in small scale irrigation, and devolve water management responsibilities to water users. (
Khan, 2003)

44



PR

improved the performance of the imrigated sector, and eventually realized significant gains as
the benefits and economic returns from investing in imigation improved. They also leamned
valuable lessons about the cost of poor management of water resources, because of the
absence of appropnate policy framework, especially in terms of environmental damage and
waste in resource allocation.

These lessons could be of a great value as IDB member countries in SSA embark on sertous
mvestment in imngation and better water management and development Recent irmgation
development projects in Niger and Mali indicate that such lessons have been put to good
results. Small scale imgation farmers have successfully managed schemes in Mali, Niger, and
Senegal. These new projects hold the promise of being sustained by the farmers. Niger is
advancing tube well irmigation technology to small farmers with remarkable success in the last
five years. Mali embarked on drastic reform in its public irrigation system managed by Office
de Niger which serves morc than 60 thousand hectares of irmgated agriculture. The reform
included the establishment of secure land tenure for farmers, liberalization of pricing and
marketing policies, and redcfinition of the role and responsibilities of the Office de Niger as a
public agency. The rcform empowered the water users to take increasing responsibilities for
operations and maintenance and the efficient application of water delivery at the field level.
The reform also limited the role of the Office de Niger m commercial agriculture and in crop
production activities. The results of this reform have transformed the region into a promising
productive area with strong contribution to the local and national economy (Aw, and Diemer,
2004). sy
[ #:3
Still, concerted effort is needed to support IDB member countries in Sub Saharan Affica in
their effort to improve the performance of the agricultural sector through higher and carefully
designed investment in small scale irrigation. The lessons leamed from Bangladesh and
Pakistan in expanding the adoption of water pumps and tube well irrigation could be applied
in many African countries.

§- Irrigation- and food production In IDB member countries:

The more than 70 million hectares of irrigated land annually produce about $25- 30 billion
worth of agricultural commodities. The expansion of irmigation is expected to slow down in
most countries because most suitable lands have already been developed and most available
water resources have been utilized. The growing cost of constructing new irrigation systems is
likely to be too high to justify additional investment as long as world agricultural commodity
prices remain relatively low. Some policy makers in several IDB member countries are
challenging the high-water allocation to agriculture because the declining contribution of this
sector to the national GDP of many IDB member countries.

Despite the declining importance of agriculture to the national income and employment in

many IDB member countries, most governments continue to subsidize water for irrigation in
an effort to promote food self sufficiency. But many member countrics are in fact,
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increasingly ‘reliant on world markets for their basic food supplies, especially grains. The
dependency on foreign supplies of food grain in the Middle East and North Africa is more
than 40%, and in Sub-Saharan Africa is close to 25%, (IFPRI 2002). For detailed analysis of
the current grain production in IDB member countries, see Khan comprehensive study which
.confinns the increasing deficit in grain production and the widening gap between local
production and national grain requirements in many [DB member countries (Khan, 2003).

Table 3. Food Produced From Irrigated land
% Food produced from irrigated

Region " land
Asia ) 60
Pakistan 80
Indonesia - 50
Central Asia 45
Malaysia 60
Bangladesh 40
Middle East &North Africa 33
Egypt 98
Iran S0
Sub-Saharan Africa 9

Source: Wallingford 1997

The dilemma in debating policies related to food self sufficiency is the conflicting
requirements to better conserve the water sector, especially in countries where water scarcity
is at the weming level, and at the same time, meet the growing demands for basic food
commodities especially grains. Food policy issues require fundamental assessment because of
the increasing globalization in agricultural trade associated with the removal of trade barriers
and improve wide access to competitive markets for importing grains.” The allocation of
substantial and precious amount of water to produce agricultural commodities that can be
imported from water rich or highly subsidized regions should be carefully analyzed. The
concept of food security and food self sufficiency in the current global market needs urgent
assessment, because of the implications ‘on the water sector. The trade offs between achieving
food self sufficiency, and sustaining water security in several IDB member countries is an
important issue which requires careful debate and policy analysis and objective assessment of
national priorities. Some governments may treat the importation of grains as acquiring virtual

2y his extensive review of grain production in IDB member countries, Khan argues that the increased
liberalization of tradc in agricultural products, governments should recognize that food security canmot be
increased by focusing on sufficiency without taking into acoount the level of productivity and production cost of
grain The regional consortia for productivity cnhancement and the trade in grains between member countries
should receive high priority inn the strategic plans for the Bank and govemments (Khan, 2003),
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water. Each ton of grain (wheat or barely) would require 2000- 3000 cubic meters of water
(based on the cfficiency of irmigation methods used). In his analysis of grain production in IDB
member countrics, Khan presents data which indicate that self sufficiency in cereal production
is less than 50 percent in several countries in SSA, in most countries in West Asia, except
Turkey and Iran, and in all countries of North Africa except Egypt.?

Table 4 illustrates the significant volume of virtual water imported as cereals in IDB member
countries. West Asia and North Africa imported in 2000/2001 the equivalent of the annual
flow of the Nile and double of the annual flow of the Euphrates. As the food gap is likely to
increase because of population growth and increased income (which would allow for
increased and diversified agricultural pmducts including high quality small grains and
livestock products.

Table 4: Value of imported cereals by IDB regions in year 2000/2001in virtual water

Region Cereal Imported * Equivalent in virtual
water**
000 tons

| Million cubic meters
West Asia 32,368 64,736%**
North Affica ‘ 26, 687 53, 374% %%
East and Southern Africa 1,645 3,290
West Affica 5,382 10,764
Central Asia 794 1,588
South Asia 2625 5,250
South East Asia 9,795 19590

*Based on Table A 4 Cereal production, trade, and supply in IDB member countries, in Khan (2003). **Asume that
omlonofccealreqmmZOOOcublcmdmofwatcr. *%* Fquivalert to double the annual flow of the Euphrates, ****
Eq&nvalaﬁtoﬂ:cmnmlﬂwd’ﬂlcNﬂemEgypt

Khan presents clata that Egy};t and Iran each imported about 10 million tons, and Saudi Arabia close to 6.5
million tons of cereals in 2000-2001.Assuming that each ton of grain requires about 2000 oubic meters of water,
each of Iran and Egypt would have imported about 20 billion cubic meters of virtual water, an amount equivalent
to the annual flow of the White Nile. Similarly, Saudi Arabia would have imported about 13 billion cubic meters
of virtua] water, the equivalent of the flow of the Euphrates into Iraq.
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This debate should assess the benefits of various policy options regarding the advantageous
aspects of imported food grains. This debate would also require that countries develop long
term food security based on proper management of grain stocks and storage facilities, rather
than in investing in developing expensive and scarce water resources to increase food.

A recent report by the International Food Policy Research Instimte (IFPRI) links global food
security to efficient management of water and natural resources. IFPRI forecasts that demand
for food grains and livestock products will grow fast in developing countries because of more
rapid population and income growth. In the next 30 years, developing countries, according to
IFPRI, will increase their total demand for food grains by 75 percent and for livestock
products by 155 percent. This appears to be a substantial increase, but because of population
growth, demand for food grains per persons is expected to increase by only 11 percent to 266
kilograms i 2020 and for meat by 56 percent to 26 kilograms. In Sub-Saharan Affica,
however, the amount of food demand per person will show wvirtually no change, which is a
cause for serious concern as per capita food consumption is currently low in that region
(IFPRI, 2002).

Urbanization and nising incomes are associated with more diverse diets: people are eating
more livestock products and fewer cereals, and they are shifting to more processed foods.
Asians are eating more livestock products and shifting from eating rice to wheat. Sub-Saharan
Afiicans are moving from eating coarse grains and roots and tubers to wheat and nce. Per
-capita demand for rice is likely to grow at half the rate for wheat and maize. Much of the
growth in global demand for meat is driven by changes in dietary pattemns and places strong
pressures on the livestock industry and, indirectly, on food grain production.. Demand for feed
grain is growing rapidly in developing countries. (IFPRI, 1995).

In the next 25 years, the IDB member countries will be challenged to produce more food and
other agricultural commodities to feed an additional 20-25 million people each year, as well as
to meet increasing and changing food needs due to rising incomes and changing lifestyles.
These needs will have to be met from more efficient use of land already under cultivation, as
significant expansion of cultivated area is not an economically or environmentally sound
option in most of these countries. Food will have to be produced where it is most needed in
developing countries, not simply to increase food supplies, but also to generate incomes and
employment through agriculture and economic growth.

Waming signs, however, suggest that growth in food production has begun to lag. According
to IFPR], rises in food production did not keep pace with population growth in more than 50
developing countries; many of them are IDB members, in the 1980s and early 1990s. The rate
of growth of global grain production dropped from three percent in the 1970s to 1.3 percent in
the 1990s, and the amount of gram produced per person has fallen in the past decade. Growth
rates in yields of rice and wheat have begun to stagnate in Asia (including Indonesia,
Malaysia, Pakistan, and Bangladesh, as major producers). A long-term decline in rice yields
can be attributed to the combined effects of increased pest pressure, the rapid depletion of soil
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micronutrients, changes in soil chemistry induced by intensive cropping, and increase reliance
on low quality rrigation water.

Yield increases will be the source of most of the food production increases as cultivated area is
likely to decline because of the encroachments of cities and urban centers which are bemg
built on good agricultural lands in most of the Middle East and North Africa, and Central
Asia. The lack of land use planning has allowed the conversion of large tracks of productive
agricultural land for urban development. Lack of adequate policies for land use planning and
urban development is causing double losses to the nations. Agriculture around several urban
centers in IDB member countries is gradually disappearing as substantial areas of productive
agricultural lands have been converted to urban housing and suburbs. The new urban
settlements demand water which has to be diverted from agriculture.
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Chapter Five

Managing water scarcity under high risk conditions

The previous sections presented progress made in developing the water sector in IDB member
countries. Millions' of houscholds are being served with clean water, and millions of hectares
of agricultural areas are being irrigated. The future of water projects in most IDB member
countries is uncertain and investments made in irrigation and water supply are at risk.
‘Different countries confront different problems with their water sector. Some countries have
too litle water, or no scope for additional supplies without massive technological and
financial inputs. Others have adequate supplies, at least for the short run, but manage their
reserves poorly. The common features of the water sector in [DB member countries are
defined by extensive public sector investment, informal allocation and pricing procedures, and
limited access by the poor communities to both clean and safe water supply, or to irrigation
needed for stable agricultural production system.

Water scarcity could be caused either by inadequate infrastructure to better utilize it
(reservoirs storage and water tanks), or because of poor endowment in natural resources. As
mentioned earlier, at least 21 IDB member countries have reached the limit in tapping their
renewable resources and are classified as countries in water stress (most countries along the
Senegal, Niger, Nile, and Juba and Shebili Rivers in Africa, the Euphrates, the Jordan, and the
Aral Sea basins with less than 1667 cubic meter of renewable water resources per capita), or
facing water crises (less than 1000 cubic meter of renewable water resources per capita). The
situation is becoming more challenging as the riparian counfries along these rivers are
addressing the growing challenges with little coordination or collective action, **

While countries in MENA and Central Asia cover 14% of the total area of the world and
contains 10% of its population, their water resources are only about 2% of the total renewable
water resources of the world. North-Eastern Africa and the Arabian Peninsula have very
limited water- resources, with less than average rainfall, and suffer severe water scarcity, with
values per inhabitant varying between 200 and 700 m*year.

*1ssue related to managing scarce water in the Middle East and North Africa has been the subject of several
studies. The Arab Fund for Economic and Social Development in cooperation with Harvard University organized
a special study of water in the Arab World. The findings of the study were edited by Peter Rogers and Peter
Lydon and published in 1994 ** Water in the Arab World” Detailed data on water resources in different parts of

the Arab World were presented by Yahia Bakour about the Mashrek, countrics, by Mohammed Jellali and Ali-

Jebli about the Meghreb countrics. Main issucs pr d in these studies are pr d here with additional data
from recent data banks at FAO and the World Bank.
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Annex 2 provides water balance sheets for IDB regions.
1- High rates of water withdrawals The Middle East and North Africa:

IDB member countries n the MENA regions have a poor endowment of water resources. Per
capita fresh water availability fell from about 3,300 cubic meters in 1960 to about 1,200 cubic
meters in 2000, and could fall by one-half to about 650 cubic meters as early as 2025 for all
uses, agricultural, domestic and industrial. The region is also experiencing high annual
population growth of more than 2.6 percent. The decline of annual water availability would
have adverse effects on the local economies and the environment. Extraction of groundwater
1s around 160% of renewable resources in Jordan, 140% in Yemen, and 99% in Tunisia.

Table S Countries with Internal Renewable Water Resources (IRWR) below 500

m*/inhabitant. per year 1995
Country Internal renewable water Actual renewable water
resources per mhabitant resources per mhabitant
m>/year m>/year
Countries with IRWR < 500 and ARWR < 500:

- Kuwait 0 13
Bahrain 7 206
United Arab Emirates 79 79
Qatar 93 96
Libya 111 111
Jordan 124 161
Seandi Arabia 134 134
Yemen 283 283
Tunisia 396 463
Oman 455 455
Countries with IRWR < 500 and ARWR > 500:

Egypt 29 926
Mauritania 176 5013
Turkmenistan 244 17 321
Syria 477 1791
Algeria 498 512

Sources: FAQO Statistics Data Base:
hatp./fwww.fao.org/ag/agl/aglw/aquastat/regions/neast/index4.stm

Table 5 presents countries with low internal renewable water resources. Table 5 lists five
countries where water withdrawal is above the intemal renewable resources, and six countries
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where water withdrawal is above all renewable resources. These countries are obliged to seek
non conventional sources of water.

As these tables confirm, the intemal renewable water resources per inhabitant in the MENA
countries are among the lowest in the world. The average for the region is 1,100 m?*Anhabitant
per year, as against over 7 000 m*year per inhabitant for the whole world. It ranges from near
zero for Kuwait, which has practically no internal renewable water resources, to about 10 000
m’/mhabitant per year for Taj dustan and Kyrgyzstan.

For 15 of IDB member countries the internal renewable water resources per mhabltant are
below S00m?*year and for 10 of them even the total actual renewable water resources are
below 500myfyear. The Gulf Cooperation Council Countries (GCC), (Kuwait, The Arab
Emirates, Qatar, Bahrain, Oman, and the Kingdome of Saudi Arabia) are among the driest in
MENA countries.

These countries have been mining their non renewable fossii water resources, and have
invested heavily in desalination of water from the sea or from brackish ground water, an
expensive investment which would have to expand in the coming years to meet the growing
demands in the region. The picture is even more challenging when reviewing the scope of
annual water withdrawal among IDB member countries which is, in several cases, more than
the water renewed within their borders (Table 6).

Only in a few countries Turkey, Iraq, Kyrgyzstan, Tajikistan. Pakistan, Bangladesh, Malaysia,
Indonesia, and Afghanistan, the intemal renewable water resources per inhabitant are above 2
000 m’/year. Three of them act as 'water towers' for the region, with large amounts of water
flowing to downstream countries. They are: Turkey (the Euphrates and the Tigris rivers
mainly), Kyrgyzstan and Tajikistan (the Amu Darya and the Syr Darya). Two countries, Syria
and Sudan, are intermediate countries in that they depend to a large extent, around 80%, on
upstream countries for their renewable water resources (mainly the Euphrates from Turkey
and the Nile from Ethiopia). On the other hand they are located upstream from other countries
depending on the same rivers (Iraq and Egypt respectively). Five countries depend for over
90% on other countries for their renewable water resources: Turkmenistan, Egypt and
Mauritania for surface water, and Kuwait end Bahrain for groundwater. To a lesser extent, but

still over 50% dependent on other countries are Somalia and Iraq. Data on withdrawal rates

among countries using the Niger and Senegal rivers were not available.

The percentage of water withdrawal over internal renewable water resources is an
indicator of the importance of inters country flow for some countries. Libya, Tunisia,
Morocco and Algeria have almost no water flow from other countries. The rate of
utilization of internal water resources is high. This situation requires strict management of
the resources and proper handling of possible conflict cause by competition among the
sectors of water use. ‘
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Table 6. Countries with total water withdrawal greater than the internal renewable
water resources and contribution of other sources of water to total water withdrawal

Country Water withdrawal Use of non-conventional water and
groundwater depletion as % of total water
withdrawal
n% of RWR || mn%of non- groundwater total
ARWR | conventional depletion

Countries with water withdrawal above IRWR, but below ARWR:

Egypt 3061 95 04 25 29
Turkmenistan 2280 32 - - -
Mauritania 408 14 0.1 - -
Syria 206 55 26 126 15.2
Iraq 122 57 - - -
Countries with water withdrawal above IRWR and above ARWR:

Kuwait IRWR negligible 2690 526 46.5 91.1
Bahrain 5981 206 218 402 62.0
United Arab 1405 1405 234 70.9 - 943
Emirates

Libya 767 767 37 90.0 93.7
Saudi Arabia 709 709 55 797 852
Qatar 559 538 435 14.9 584
Jordan 145 112 53 17.5 228

IRWR: Internal renewable water resources; ARWR.: Actual renewable water resources.

Sources: FAO Statistics Data Base: http:/fwww.fao.org/ag/aglagiw/aquastat/regions/neast/index4.stm

In Libya, annual water withdrawal is higher than the volume of renewsable resources, the
difference coming from non-renewable resources (fossil water). Egypt and Mauntania also
withdraw more water than is produced on their territory, but benefit from transfer from other
countries through the Nile and Senegal rivers respectively. Niger, Somalia, and Chad, have
few mternal renewable resources but benefit from mportant transfers. In these countries,
withdrawal is still less than their internal resources, but some of it is already taken from
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incoming water. Pakistan, Iran, Sudan and Afghanistan, and Bangladesh have high rates of use
of their internal renewable water resources (between 48 and 63%), but benefit from importent
" internal resources as well as from incommng water. Tunisia and Yemen also use most of their
internal renewable water resources (87 and 72% respectively), but they cannot benefit from
additional internal resources or incoming water. It is likely that these two countries will have
to rely increasingly on alternative sources of water in the future (table S).

2- Groundwater abstraction:

In many IDB member countries, groundwater extraction has increased exponentially with the
spread of energized pumping for imrigation and to provide drinking water for the millions of
rural communities which are not connected to national water carriers. In Bangladesh and
Pakistan, millions of pumps have been installed to tap the shallow water table for both
irrigation and water supply. Expansion of pumping technology has often resulted in dramatic
declines in the water table in areas of low or zero recharge. Great improvements have been
made in the methods of drilling in recent years, thanks largely to technology developed by the
petroleum industry. Powerful pumps eneble the users to draw large volumes of water via deep
boreholes, thus affecting the water table beyond the confines of their property and depleting
distant wells formerly considered to lie safely beyond the drilled zone.

Many countries recognized this problem and have mtroduced regulations for the groundwater
sector. But the implementation of these regulations needs enforcement. Also groundwater, like
surface water, is a fluid that recognizes no national boundaries. Conflict is common over
groundwater use among both privatc owners or among sharing nations. Critenia for
establishing rights and equity in sharing groundwater resources are not adequately clear or
well defined in many countries. Where groundwater flows naturally from one state to another,
cooperation is needed in areas such as the exchange of information and data required to better
monitor and manage both water quality and quantity, and to enforce agreements reached.
Especially important is the sharing of information on water recharge, and other changes in
water tables in order to coordinate and adjust withdrawal rates among the riparian owners or
states.

Yemen, for example, has expanded abstraction of groundwater with the widespread adoption
of tube well technology to better deliver groundwater for agriculture and household use. The
groundwater is being pumped at a rate approximately four times that of natural recharge. As a
result, some productive valleys are experiencing drastic shortage of water and hence being .
abandoned. Conflict over groundwater sharing and allocation is spreading among the
competing users. The overexploitation was the result of decentralized process of drilling wells
without adherence to a national water plan. Such pian would have required careful monitoring
and data gathering, and regulations which would guide drilling and define priority water use
and allocations. The country is now preparing, with the assistance of several donors, a
comprehensive water resources management plan which would provide some guidelines to
regulate the process of groundwater use and allocation.
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A large percentage of the over-all water supply in the Gulf Cooperation Council Countries
comes from groundwater resources, mostly non-renewable in nature. (Only m Oman does
renewable groundwater represent a significant portion of the water supplies used for domestic
and industrial purposes). The water is derived from deep aquifers located in Saudi Arabia and
Oman. The water in these aquifers is mamnly fossil water which was deposited in these
formations millions of years ago. The volume of water stored in these aquifers is largely
undetermined, though considerable modeling has been done and more is currently being
carried out by the GCC countries. These reserves contain large but unknown volumes of
brackish water, and the depth of usable water exceeds S00 meters. There are no tariffs on
groundwater abstraction in GCC countries, which led to the cultivation of low value crops
such as grains, and high water consuming crops such as alfalfa and green forage for livestock
and dairy production.”

The over extraction of groundwater beyond safe yield levels has resulted in the pollution of
existing groundwater aquifers, due to intrusion of saline seawater and the up-coming of
brackish and saline water supplies from lower aquifers. This is particularly serious in Oman,
Bahrain and Qatar where major deterioration of groundwater quality has been observed and
measured over the last few years. Recovery of the aquifers, even with the introduction of
appropriate measures, may take generations. The responsibility of the public water agencies is
to ensure that these resources are better protected and sustained for future generations. But
available technical skills are limited, and the enabling policy environment is largely restricted.
The expansion in and unrestricted use of non-renewable groundwater supplies in many
countries (Jordan has also allowed farmers to use the groundwater from the Disi non
renewable aquifer) demonstrates the impact of inadequate policies and misguided investment
in this sector. The absence of a strategic national water framework to protect the non-
renewable water supplies, especially for future generations, is causing many IDB countries to
waste precious water resources on activities, such as cultivating low value crops, which have
not received adequate economic or environmental assessment and evaluation.

The overexploitation of groundwater may cause serious problems of saline intrusion or ground
subsidence. Little information is available on how to effectively manage groundwater
abstraction, especially in the internationally shard aquifer such as the Nubian Sandstone
Aquifer used by Chad, Egypt, Libya, and Sudan.

This situation could be addressed through carefully developed and articulated integrated water
management approaches specifically designed to change the way groundwater being

Main issues related to water resources in the Arab World, with a special focus on the development and use of
groundwater and desalination were presented in a special study sponsored by The Arab Center for the Study of
Arid Zones (ACSAD), the Kuwait Funds for Arab Economic Development, and the Arab Fund for Economic and
Social Development (AFESD). The findings were presented in a special session in March 1997 and were
published in Arabic in 1997 by the AFSED “Water Resources and their Use in The Arab Countrics”. Main issics
and data preentded in these studies have been utilized in this chapter.
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abstracted and used. This requires appreciation that groundwater is part of the integrated water
cycle in the country, and that it is part of the river basin which includes both surface and
below groundwater flow networks. This recognition would be to harmonize water use among
high priority social and economic objectives, within a framework that also takes in
considerations the water needs of future generations. Efficient management of groundwater
resources recognizes that some of the tapped aquifers are connected with the national
hydrological network of both surface and underground, and they may also be recharged by the
imigation networks distributing surface water to the fields. As such, managing groundwater
becomes an integral part of national water plans.

In Jordan, for example, the public water agency recogmzed the important fact that aquifers
systems and sub systems are intimately connected with portions of the overall hydrological
system in the country, and. that the pattems of groundwater uses are usually interconnected
and often sequential. The govemment introduced new policy framework to regulate and
manage the groundwater subsector. The average annual abstraction from groundwater in all
sub basins in the country is about 160% of the annual renewable average of recharge. The
recently enacted national water policy is being supported with tough regulations. It prevents
the issuing of new licenses for new or to renewal of existing wells; imposes full control on
water drilling throughout the country, only hospitals and educational institutions would be
permitted to renew their license to abstract groundwater. About 90 percent of all wells are
equipped with meters to enforce new volumetric water pricing on abstracted groundwater.
Also included in the new framework is new mechanism designed to regularly monitor the
status of groundwater resource through observation wells, and identify and enforce actions
required for water resource protection and quality controL

The new procedures clearly define the development priorities for each sub basin, set
guidelines for water allocations, introduce specific policy tools to install and measure
absfraction, and enforce targeted rules to prevent illegal dnlling. The policy also provides
support for long term research on water quality, on managing shared water aquifers, and on
communication and education to the public.

3- Desalination:

The Arabian Peninsula and the GCC countries in particular have historically been faced with
extreme shortages of reliable water supplies. The Gulf region is underlain by large deep
aquifers which contain non rencwable supplies of fossil water. This source has provided
agricultural development in some parts of the Gulf, but has a finite life and quality limitations.
Because of these limitations, all of the GCC countries have resorted to desalination of both sea
water and brackish water to provide high quality and reliable water supplies to their citizens
(Table 7).

Seawater desalination in the Arabian Peninsula has been carried out since the 1950s. The
process initially’ used was based on distillation. The scale of operations was usually small.
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Reverse Osmosis (RO) plants came on stream m the 1970s. But the technology became
commercially well established in the 1980s. The case of water management in the GCC
countries is interesting because of the allocation of scarce resource to agriculture to increase
food self sufficiency. At the same time these countries are facing rapidly expanding demands
for high quality water to support expanding populaton and growing mdus‘(nes the
governments have been providing subsidies to expand irrigated agriculture.

Table 7 Summary of Desalination & Wastewater Capacity and
Production in GCC Countries, 2002

Treated
Installed Desalination =~ Wastewater Treated
Capacity Production Production Wastewater
Country Mm3/year Mm3/year Mm3/year Used Mm3
Bahrain 138 138 24 24
Kuwait 522 444 258 250
Oman 103? 103* 10° 9
Qatar 178 158* 44 a4
Saudi Arabia 1278° 1022° 475 n/a
UAE 952 811 227-265 205
Source: Based on data provided by GCC countries
' MEW gives an estimate of 115
? Other sources give estimates of 51 and 48 Mm’ respectively.
? Muscat only

* The Planning Council estimates production at 132 Mm*

* Water consumption from all sources is around 2500 Mm®

(The World Bank, From Scarcity through Reform to Security, Draft Policy paper on Water reforms in the Middle
East and North Africa, presented at the third World Water Forum, Kyoto, Japan,

March 2003.

The total use of desalinated water in the MENA is estimated at more than 3300 mullion
m’fyear. At an average cost of one US dollar per cubic meter of desalinated water, the region
spends more than $ 3.5 billion annually on -obtaining water from these sources. In absolute
terms, three countries, Saudi Arabia, the Unitéd Arab Emirates and Kuwait, are by far the
largest users of desalinated water with 77% of the total for the region, with Saudi Arabia alone
accounting for 41% (World Bank, 2004 €).

The private sector has been playing an important role in the desalination of water in the GCC
countries at an annual current cost of about $3-4 billion annually. Until the 1960s, desalination
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plants were expensive and difficult to run. By the 1970s the new Multi-Stage Flash (MSF)
distillation process was developed. MSF has been the basis for seawater desalination
expansion in other GCC states as well. MSF is the method most widely used on large scale
and there is still room for improvement by better computer modeling, make use of low grade
heat, and extend the plant’s life. Because it can utilized low grade heat MSF is usually
installed as part of a dual-purpose plant, along with power generation function. MSF has the
advantage over reverse osmosis (RO) because it requires less specialized technical expertise
and is much more robust. MSF is more suitable for seawater desalination which has 35,000
ppm (particle per million) of salt or more, while RO is more suitable for desalination of
brackish water which has between 5,000 and 10,000 ppm of salt.

The economic analysis for desalination is realized around the issues of production cost and
price, and affordability of drinking water. The cost can be subdivided into capital cost and
production cost. Capital cost is related to capital investment, whereas production cost is
composed of the variable items that make possible the running of the desalination plant. The
most single cost of water desalination is energy, followed closely by capital cost. Often 20
year lifespan is assumed for capital, bud some MSF some MSF plants have been operating
satisfactorily in Kuwait for as long as 26 years, because of efficient operations and
maintenance.

A recent study on the cost of desalination in Saudi Arebia concluded that the production of
one cubic meter is one US dollar. It has been estimated that investment of about $16 billion is
needed by 2020 to meet the water demand at the current per capita production rate of 300
liters per day.. (Future Strategy for Water Resources Management in Saudi Arabia, prmted
at the Symposium of the Future Vision of the Saudi Economy in the year 2020, held in
Riyadh, 19-23, October 2002).%

Many governments in GCC countries see private sector participation as the way forward for
managing and operating desalination facilities. The key drivers for private sector participation
are: increase access to private capital investment, increased managerial and technological
capabilities, increased operating efficiency, and reduced need for subsidies. Criteria for
determining the right option for the private sector participation in the provision of desalination
services are whether or not capital investment are required, whether or not assets are to remain
publicly owned, to what extent the governments want to keep control over the operations, and
which risks the governments want to trensfer to the private sector.

Blnvetment in desalination is likely to expand inn several IDB member countries. The teohnology is largely
being developed by the private sector. More coordination is required among users to commission private rescarch
institutes to develop efficient tools to advance this technology and adapt it to the needs of small towns and
communities in DB member countries.
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A set of rules and regulation need to be adopted, defining the roles and responsibilities and
transparent process for award of contract to service providers. Where governments design this
process, it is to be directed by a regulator, which could be independent or government body.

Table 8. Water Availability and Usage in Middle East and North Africa Countries

Amual Availability Arnnual Water Usage % Use by Sector
Courntry Natral  Desalinate Wastewste PerCapita  Bm® Asa%of Domestic  Industry ~ Agriculture
Renewable  d Water rReuse  Renewable Total water
Resowrce  BmVyear BmYyear Availabilit Resources
BmYyear y M 2000
Algeria 11.50 0.07 na. 380 4,59 40 25 15 60
Bahrain 0.11 0.14 na. 214 0.25 170 26 3 7
Djibouti 0.02 0.00 na. 24 0.02 113 88 0 12
Egypt 61.90 00.06 5.90 1060 73.1 108 6 8 86
0
Iran 129.00 0.11 n.a. 2028 703 54 6 2
0
Iraq 80.00 0.03 n.a. 3441 42.8 48 3 5
0
Jordan 0.87 0.00 0.07 193 0.98 104 26 7 68
Kuwait 0.11 0.65 0.12 438 0.76 87 37 2 60
Lebanon 320 0.00 na 740 1.29 40 28 4 68
Libya 0.80 0.03 na 157 3.89 469 4 87
Morocco 20.00 0.02 0.07 760 16.8 84 S - 95
4
Oman 1.60 0.12 0.02 687 12z 9 1 9
Qatar 0.05 0.12 na 293 0.28 23 3 74
Saudi 2.50 228 0.15 162 17.0 506 9 1 90
Arabia 0
Syria 18.70 0.00 0.26 1122 14.7 78 9 1 87
0
Tunisia 335 0.14 365 2.53 72 12 4 84
UAE 020 0.95 0.14 307 1.60 180 24 10 67
West 0.76 0.00 0.01 260 0.4 57 51 49 58
Bank &
Gaza
Yemen 2.50 0.02 0.03 145 3.20 126 b) 2 9

Source: The World Bank, From Scarcity through Reform to Seaurity, Draft Policy (The World Bark, From Scarcity
through Reform to Security, Draft Policy paper on Water reforms in the Middle East and North Afvica, presented at the
Third World Water Forwm, Kayota, Japan, March 2003.

A common approach for the private sector participation is the Build- Operate- Transfer
(BOT) option, where the private sector party is attracted to develop, design, construct, and
operate a facility, against a fixed amount per period or against a fixed amount per cubic meters
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of water produccd After a predetermined period (usually between some 10-30 years), the
infrastructure is handed over to the government, typically at no cost. Several cities around the
world have developed this type of partnership with the private sector to provide desalination
services. Under the BOT structure, the private sector has the sufficient control and guarantees
to assure this financing. The economic analysis of the of the desalination services would
require careful consideration of mechanisms applied for demand management, assessment of
current water losscs, and tariff structure.

The total quantity of reused treated wastewater in the Near East is estimated at 1200 million
m’/year.- Syria, Saudi Arabia, Jordan and Egypt are the largest users of treated wastewater in
absolute terms, accounting for almost 66% of all the wastewater reused in the region, with
Syria alone accounting for almost 31%. Several countries in North Africa are also investing in
wastewater treatment and utilization.

Considering the use of both desalinated water and treated wastewater, five countries account
for almost 80% of the total for the Near East (Table 8). It is also the sub-region where the
ocontribution of non-conventional sources of water to total water withdrawal is greatest (8%).
Central Asia and SSA countries use the smallest quantity of desalinated water and treated
wastewater. The contribution of non-conventional sources of water to water withdrawal is also
lowest in this sub-region (0.004%). The contribution of non-conventional sources of water to
total water withdrawal is over 30% in three countries Qatar, the United Arab Emirates and
Bahrain (Water resources and their utilization in the Arab World, 1997).

4- Drought and associated water risks:

The limited water resources in several of IDB member countries are coming under further
pressure because of frequent droughts. Most [DB member countries suffer from variable
precipitation, and large areas in these countries are arid or semi arid or desert. Average rainfall
in these countnies exhibits a large variability as measured by the average departures of about
2040 percent from the long term annual mean. The variation in the flows of major rivers
(Nile, Niger, Senegal, Jordan, Amu Darya and is around 3:1 and can reach 10:1 subject to the
variability of seasonal rainfall These flow vanations have a dramatic influence on local
production systems, on millions of farmers and their crops and livestock, on pastoralists and
fishermen, and on wildlife and the ecosystems. The impact of repeated droughts has been
receiving increasing attention by development agencies to support affected communities to
better deal with mterrupted water flow, damaged imigation systems, and the substantial harm
caused to local communities.

A recent study. by the World Bank on the impact of drought on the countries in Central Asia
and the caucuses indicates that there is a decline in precipitation of 5 to 15% over the last 70
years. There is increase in temperature in all countries and an increase of 2 to 6 degrees
Centigrade is predicted. The study predicts that water deficits and descrtification processes
would accelerate in Kazakhstan, Uzbekistan, and Turkmenistan. The study assessed the
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impact of the drought which affected Central Asia in 2000-2001 and concluded that
precipitation levels reached only 40-60% on normal, and river flows dropped by 35-40%
below average levels. Imigation water scarcity became progressively worse during the
cropping seasons of 2000-2001, and almost no irigation water was available for Karalpakstan
in the north of Uzbekistan. And the decline in groundwater sources was widespread that
trucking drinking water became necessary for many communities.

The study concluded that drought management in Central Asia requires substantial effort in
policy reform and capacity building, and more investment in water resources management,
including water storage and water tanks. New water allocation mechanism 1s needed to
address the emergency needs of the vulnerable populations. The repeated droughts in this
region has caused serious coonomic, social, and environmental damage such as the loss of
vegetation, the loss of domestic livestock and wild life, and associated reduction in
agricultural productivity. If the available estimates are reasonably accurate, the drought in
Central Asia had significant effects upon the cconomy as a whole. Some countries lost as
much as 5-6 percent of GDP as a result of the drought of the year 2000 (The World Bank,
2004 d).

Unfortunately similar trends have been reported from Sub-Saharan Africa. The frequent
droughts have been associated with declining rainfall pattern since the 1940s. Climatic data
and rainfall indices in several countries show that this large variability in ranfall pattems is
here to stay, with major implications on water systems and irrigated agriculture.

The droughts in Sub-Saharan Africa have also disrupted the lives of millions of people,
converted milkions of hectares of agricultural lands into desert, a drop of several meters in
ground water table levels, and decrease flow rates in all nvers. Sudan has suffered from
frequent droughts in recent years. Western Sudan which is traditionally verdant with grasses
and shrubs has parched beyond recognition by the droughts of the 1970s and 1980s. The
grazing land was deserted, and the communities in most towns and villages migrated in search
of water and grass for their livestock. The displaced communitics settled temporarily in the
Gezira Scheme m search of work and water, adding pressure on already extended water
system.

The irrigated area in the Gezira was already drastically reduced. The schemes are irrigated
from the Blue Nile which drains the rainwater of the Ethiopian highland. Ethiopia also
suffered from the same drought cycle, and the water supply throughout the Nile valiey was too
low. All the basin countries are at risk in the years of drought. The impact of the drought
knows no national boundaries, as the cases from Central Asia and the Nile Valley have
demonstrated in recent years.

With the occurrence of droughts in IDB member countries as a fact of life, a major challenge
facing these countries is to develop early waming systems for water management and to guide
actions to mitigate the damaging effects of the drought on agriculture and water supplies.
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Investment in supplementary imigation would deliver much needed water to the affected
communities and to help them sustain their economic activities without being uprooted in
search for water for themselves and their livestock.

Managing drought and associated risks under conditions of increasing competition for water
increasing sharply, while demand for water to sustain food supply continues to add pressure
on already poorly managed resources. Also growing demands for energy adds more to the
complexity of water management.
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Chapter six

Cooperation in managing international river basins

Increasing scarcity, as presented in the previous section, is subjecting the water sector in many
IDB member countries to serious adjustment problems because issues of management and
allocation extend beyond local communities, but appropriate political and technical basis for
collective action is not well established. The bulk of surface water running in IDB member
countries is shared by many communities. As Table 9 indicates, several member countries
depend on water originated outside therr borders. The concept of shared international water
can be expanded to include watersheds dramning into international rivers, and aquifers shared
by several countriecs. The interaction between the concrete international waterways and
adjoining watersheds and groundwater can not be ignored when discussing shared river

basins.

Table 9. Countries with a renewable water resources dependency ration above 50%

Country Internal Actual Dependency Main source of
Renewable Renewable ratio’ % incoming water
Water Water :
Resources  Resources
million million
M’/year M’/year
Kuwait 0 20 100.0 Groundwater from Saudi
Arabia
Turkmenistan 1000 71000 98.6 Amu Darya river
Egypt 1800 58300 9.9 Nile river
Bahrain 4 116 9.6 Groundwater from Saudi
Arabia
Mauritania 400 11400 96.5 Senegal river
Syna 7000 26260 80.3 Euphrates
Sudan 35000 88500 773 Nile river
Somalia 6000 15740 619 Shebelli, Juba rivers
Iraq 35200 75420 533 Euphrates, Tigris rivers

“The Dependency ratio is equal to the part of the renewable water resowrces which originates outside the country.

Sources: FAO Statistics Data Base:

http:/fwww . fao.org/ag/agl/aglw/aquastat/regions/neast/index4.stm
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For example, In Affica, the number of international basins and countries that share them offer
one way to measure the scale of management challenge presented by African’s international
nivers. There are at least 34 rivers shared by two countries, and 28 shared by three or more.
The largest ten niver basins ~ the Congo, Limpopo, Niger, Nile, Ogooue, Ojkavongo, Orange,
Senegal, Volta, and Zambezi are shared by four or more African nations. The Niger River
rises in the Futa Jalon Mountains in Guinea Conakry, and flows across all the Sahelian West
Affica to its estuary in southeastern Nigeria.

The Nile River, the longest niver in the world, depends on the flow of the White Nile from its
major source in Lake Victoria i east central Africa, through Uganda and into Sudan where it
meets the Blue Nile at Khartoum, which rises in the Ethiopian highlands. From the confluence
of the White and the Blue Nile, the river continues to flow northwards into Egypt and on into
the Mediterranean Sea. Egypt gets 97 percent of its water from the river. Sudan receives
substantial amount from both the Blue Nile and the White Nile before they join near
Khartoum. As the countries in the upper Nile basin continue to use more water given rising
population and increasing economic growth, Egypt share could be affected.

The greatest rivers in West Asia, the Tigris and Euphrates originate scarcely 30 kilometers
from each other, and wend their ways through Turkey, but the rivers are fed with tributaries in
Syria and Iran. The Jordan River drains the watersheds in Syria and Lebanon, which
contribute more than 60 percent of the annual flow. Syna is in mid strearn on the Euphrates
and the Orontes ( Al Asi), but upstream on the Jordan. The Yarmouk forms part of its
boundary with Jordan.

The Indus basin begins in Tibet, and flows through India and Pakistan. The conflict over water
in the Indus is on going, with water tables dropping because of groundwater over pumping
and basins running dry for portion of the year (Postel 2001).

1- Cooperation in joint management of river basins:

A river basin is the geographical unit determined by the watershed limits of a water system,
including surface and underground water. Some of these basins are well developed at the
national level. So far, much of the discussion has been on sharing resources according to a
wide set of agreements and regulations designed to reduce harm to riparian countries, and to
protect acquired rights for water use. Encouraging trends are emerging such as the initiatives
being discussed for the Nile and the Niger Rivers which would signal increasing cooperation
among riparian countries in joint management of the shared the river basin, IDB has financed
joint development projects on the Senegal River, an innovative approach that IDB could
advance to include the development of the entire basin. The innovation is in moving beyond
the concept of sharing to joint management and could be applied to several basins shared by
IDB member couniries.

64



IDB could advise its member countries to lead this trend because a few of the transboundary
river basins in these countries are effectively jointly managed. IDB could assist in facilitating
an intermational platform for its member countries to discuss desirable formal and informal
treaties. By focusing on these issues [DB may encourage member countries to strengthen
political commitment, establish competent commissions and specialized institutions, and
. facilitate the sharing of information. IDB could also encourage these countries to raise funds
to build joint waster projects along the shared river basins.

For example, the Indus Basin Treaty between India and Pakistan concluded in the early 1960s
helped reduce conflict over water sharing but provided no guidelines for joint management.
Almost 40 years after the agreement went into effect, problems caused by drainage and water
logging in the basin are not easily managed because they require joint action by both parties.

While agreements to divide water resources among nparian countries are desirable tools to
reduce possible conflict, they are not adequate for the long term sustainable management of
the water resources. When the Indus water agreement was negotiated, little attention was
given to the future needs of the basm. Since then, the population dependent on the water in the
Indus have more than doubled, the populaton in the growing cities and towns have
dramatically increased and the irmigation systems have expanded and caused serious changes
in the hydrological cycle and salt balance in the basin.

Similar experiences reported from the Jordan River. When informal agreements allowed for
the diversion of nver water among the riparian countries, the total population in the river
basin was about six million people and only few thousands hectares under irrigation. Now
more than 20 million people live in numerous towns and urban centers demanding water from
the basin, in addition to tens of thousands of hectares of irrigated agriculture which have been
developed mn the last 30 years. The individual concem of each of the riparian countries for
water use and the limited approach to cooperative water sharing and development along the
basin is causing serious challenges to the riparian countries. Especially problematic is the
difficult situation each riparian i1s facng in its efforts to balancing water allocation to
agriculture and thc growing population. This situation is compounded by progressive
depletion of groundwater resources. A new strategy for managing the river basin is urgently
needed.

In comparison, the Danube River in Europe is jointly managed by the riparian states (more
than 10) through more than 120 international treaties covering almost all aspects of water use
including navigation, water transport and freight, flood control, hydro?ower, pollution control,
treatment of waste water and effluence flow from abutting communities.” o

27Worldwidc:, some 286 intemnational fluvial end other fresh water treaties have been concluded. Of those two
thirds concern North America and European river systems, the rest are scattered around the globe.
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2-Potential areas for cooperation:

It would be desirable for IDB member countries to establish a suitable model of international
cooperation and joint management among riparian states which are also IDB member
countries, for example on the Nile, the Euphrates, the Tigres, the Jordan, the Yarmouk, the
Orontes, the Senegal, and the Niger Rivers. IDB can take the lead and establish a specialized
unit in the Bank to facilitate and motivate member countries to embark on this process of
cooperation and joint development

This cooperation is particularly urgent for member countries in Sub Saharan Africa. Many of
the international river basins in Sub Saharan Africa are marginally developed. The growing
population and the need for rapid economic growth i the continent would require new
approaches to developing the intemationally shared river basins. These essential resources
need to be properly utilized and managed to meet the immediate needs, and to fulfill the
aspiration of the people. Several development agencies are supporting renewed investment in
major hydrological infrastructure such as dams, canals, dykes and interbasin transfer schemes,
to provide water security against climatic variability in Africa and other regions in developing
countries.

The Africa Water Resources Management Initiative® sought to strengthen the legal and
institutional capacity of African countries to expand investment in water resources. This
initiative is based on full stakeholders’ participation and ownership. A product of this work is
the Nile Basin Initiative which is led by the council of ministers of water affairs of the ten
countries sharing Nile Basin®. The Initiative strategic action program is guided by a shared
vision to develop the basin through equitable utilization of the Nile Basin water resources. The
Initiative includes a basin wide program for technical assistance, and sub basin investment
programs that will promote poverty alleviation, growth, and improves environmental
management. (The World Bank, 2004d, and 1998). The Nile Basin Imtiative (NBI) was
launched in 1999. It provided an agreed basin-wide framework to fight poverty and promote
economic development in the region. A draft text of cooperative framework was produced in
early 2000. The immediate objective is to aftain a regional cooperative framework acceptable
to all Basin countries to promote Basin wide cooperation in integrated water resources

ZThe initiative has been supported by several donors including the World Bank, UNDP and other bilateral aid
ics.

g’?l: ten countries sharing t.hc Nile ulabhshed a forum for a process of legal and institutional dialogue in 1997.
The UNDP provided initial funding of about US$ 3.2 million to finance cooperative activities. The Nile Basin
Initiative (NBI) was launched in 1999. Cooperation between Egypt and Sudan in managing the Nile water has
been productive since the 1920s. Egypt supported Sudan in building Jabal Awliya Dem on the White Nile to
better utilize its share of the water. In the 1959 agreement between the two countrics, Sudan and Egypt agreed
on scasonal sharing of the Nile water for agricultural production through which Egypt produce cotton in the
spring and summer months ( flood season), and Sudan grows cotton in the winter months. Egypt and Sudan
cooperated in building the High Dam, and Egypt supported Sudan in building the Atbara Dam and the New Halfa
irrigated schemes to help settle affected people who lost their land under Lake Nasser.
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planning and management The NBI comprised of a council of ministers of water affairs of
the Nile Basin (Nile-COM), a technical Advisory Committee (Nile-TAC), and a secretariat
(Nile-SEC) located in Entebbe. The basin wide shared vision program includes seven projects.
Four of these are thematic in nature, addressing issues related to the environmental
management, power trade, efficient water use in agriculture, and water resources planning and
management. The remaining three are facilitative, supporting effort to strengthen confidence
building and stakeholders’ involvement, applied training, and socio-economic development
and benefit-sharing. Two subsidiary action programs are being developed: The Eastern Nile
currently includes Egypt, Sudan, and Ethiopia, and the Nile Equatorial Lakes Region includes
the six in the southem portion of the Basin as well as the downstream riparian Sudan and
Egypt These subsidiary groups have identified joint investment opportunitics which warrant
further investigation and preparation. An international consortium for the cooperation on the
Nile has been established to support the NBI action program.

The international river basins in North Africa, West, Central and South Asia have largely been
developed and exploited. The uses of the international rivers in these regions by the respective
riparian communities or states are for the most part, being carried out peacefully. But the lack
of adequate cooperation and outright disputes among some nparian hinder the optimal
utilization of many international water ways to the detriment of all their basin states. Effort are
underway by several organizations to address these issues and replace the old divergent
approaches representing conflicting interests of upstream and down stream riparian, by an
approach that emphasizes intemational partnership for cooperative and comprehensive
management, which would benefit all the riparian communities while ensuring  efficient and
environmentally sound uses of river basins.

The Bank, while recognizing the political nature of the process, should nonetheless encourage
its member countries to develop basin-wide water resources development and protection
programs for which funding can usually be used more effectively—attracting funding could
be a strong incentive for inducing stronger cooperation amongst ripanian states. It should use
its leverage over the Coordination Group to bring in more support to regional programs such
as the Nile Basin Inittative (NBI) and the Niger River Basin—by their very nature, regionat
water programs are capital-intensive, making it virtually impossible for the Bank to shoulder
the burden alone. Other basins where DB can take the lead are the Euphrates, the Tigris, and
the Senegal rivers.

The attractive feature of this approach would be for IDB to convince the riparian countries
sharing the water course to assess the value of the water, not in its limited scope defined by the
purpose of its allocation ( agriculture, water supply or energy), but in terms of system wide
value for the sustainability of the shared water. The system value incorporates economic
values, social benefits, environmental advantages, and the protection of the resources for
future generations. The total basin wide value is likely to be more than the sum of the
individual values captured by each user. The basin wide approach to water management
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recognizes the need to support upstream communities to implement watershed protection
programs, protect soils and reduce sedimentation, control pollution and waste discharge in
joint water courses, and to share the economic benefits realized by downstream users. The
shift in focus from assessing the individual user’s value of water to enhancing the basin wide
value of water is a complicated process (Sadoff and Gray, 2002). Special political and
management cfforts are needed to strengthen this approach and to develop reliable
environmental, economic and social research models and field studies, to assess the trade offs
of this approach for the riparian countries.

Experts from_ countries where such cooperation has been in place could be invited to share
their experience. For example, experts from Europe working on joint management of the
Danube River, or from several states in Western United State could be invited to share their
experience with water experts from IDB member countries. This cooperative approach has
achieved substantial results in restoring the vitality of the joint water courses for agriculture
and water supplies, for tourism, for environmental protection and management, and for
energy. The Colorado River, for example, is being managed by seven states to serve more
than 30 million people in the United States. The management program includes banking of
water underground to use in trading river water entitlements, address common concerns for
the environment, and coordinate actions needed to manage resource allocation of water to
agriculture. Successful cases on joint river basin management have also been reported for
several rivers in Europe and Australia.

3- Existing models of cooperation:

The main requirement to achieve this desirable change is a strong political commitment from
all riparian countries. IDB has a crucial role in facilitating such commitrment and to provide
the technical and economic platform needed to objectively assess the needs and benefits of
each riparian. This role should also include strengthening the analytical tools needed to assess
the costs and benefits likely to be obtained as a result of the synergy of cooperation, as
compared to the cost of competition for water in terms of lost opportunities especially in years
of crises such as floods, droughts and other natural disasters which may affect all or some of
the riparian countrics. Such events, which have no regard for national boundaries, are
occurring more frequently in recent years.

IDB and its member countries can draw on international agreements already confirmed and
supported by international fora. The case of 1994 intemational agreement adopted for the
“Aral Sea Basin Plan” is a good example. Recognition by the international community of the
importance of bilateral regional and multinational legal strategies has been evident in the
recent conclusion of the number of treaties, protocols, and conventions on intemational water
courses.

Such instruments include the 1992 Helsinki Convention on the Protection and Use of
Transboundary Watercourses and Lakes. The 1996 Helsinki Rules of the waters n
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International Rivers signaled a major shift in emphasis from water allocation to the
distibution of benefits, stating, “Each basin State is entitled, within its temritory, to a
reasonable and equitable share in the beneficial uses of the waters of an international drainage
basin” More recently, the focus on joint benefits, rather than only water sharing was
supported by the World Commission on Dams in its report “Dams and Development” (2000).
Other intemational agreements have endorsed this approach such as the 1994 Convention on
the Cooperation and Protection and Sustamnable Use of the Danube River, the 1995 the
Agreement on the Cooperation for the Sustainable Development of the Mekong River Basin;
and the 1995 Protocol on Shared Watercourses systems in the Southern Africa Region; the
1996 Mahakali and Ganges treaties; and the adoption in 1997 by the United Nations General
Assembly of the Convention on the Non-Navigational Uses of international watercourses. An
understanding of the magnitude of benefits associated with cooperative menagement of
international rivers will provide critical information for negotiating agreements and joint
investments.

At the national level, cooperation among the ripanan countries will pursue the benefits of
cooperative management only if the proposed implementation agreements are perceived to be
feasible and farr. There are, however, no clear intemnational standards for cooperative
management of international .waters (Sadoff, Whittington, and Grey (2002). The conclusion
of the various intermnational instruments listed above, is a strong evidence of both, the
recognition by the international community of the importance of international legal noms for
enhancing cooperation and managing conflict, and the need for cooperative arrangements to
resolve the quanfitative and qualitative problems associated with water sharing. (The World
Bank, 1998).

At the local, improving cooperation in managing international water ways can only be
effective if it is complemented and accompamied by strong participation of local beneficiaries
and water users at the national level Several countries are empowering their local
communities to take increasing responsibilities in managing water use and allocation at the
local level, and developing altemnative institutions to complement national public concemn for
water resources with local actions and participation. Turkey, Egypt, Pakistan, Yemen,
Bangladesh. Pakistan, Niger, Mali, and Indonesia have established participatory water
management systems. This experience is still young but more needs to be done to build strong
partmership between institutions responsible for better management of the public good aspects
of water and local mstitutions responsible for efficient utilization and application of water for
economic and social benefits.
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Chapter Seven

Managing financial and environmental risks in the water sector

The sustainability of water as a precious and scarce resource is being challenged by three
important factors. The first is financial, because new water resources are increasingly
expensive, existing resources are poorly managed and the demands of the growing population
are urgent The second is environmental, because of declining water quality and increased
industrial, urban, and agricultural pollution. The third is institutional, because of weak
regulatory and legal framework required to efficiently implement policies regarding
allocation, ‘management, and pollution of the increasing diversity of water resources.
Addressing these challenges requires a cooperative approach, because these issues are
complex, affect several players, and requirc joint actions among the riparian partners and
users. No single development agency can address these issues alone, and complexities require
specialized experience not always.available among IDB member countries

Many development agencies including the Global Water Partnership and other international
agencies are advocating that such policy be prepared within an integrated resources
management framework. The blocks for building this framework should be clearly designed
and articulated. For example, to reach the MDG in water supply and sanitation, IDB would
work with other agencies to assist the member countries achieve the required targets by 2015.
A framework for this partnership would include attention to the financial viability of the
service and the sustainable management of the resources base

1- Pricing policy and financial risks:

As discussed. earlier, the cost of developing new water sources is high and the efficiency of
managing existing water systems is low. The approach to water pricing is affecting the
performance of the sector. Water is a public good commodity needed to sustain the lives of
people, their hivestock and their plants, and their ecosystem. It is considered a divine gift of
nature to which all citizens have inalienable right to access to meet their basic needs. Yet,
water is also a utility with important economic value for agricultural production, for energy,
for transport and tourism. The challenge facing the IDB and its member governments is to
articulate national policies which would define the necessary interventions in the water sector
and to protect those areas which are public good in nature such as the delivery of basic water
supply services to all households, especially the poor. Public support is also needed to protect
the environment, and to better manage national water ways and deltas. At the same time
governments need to devise suitable policies and regulatory framework required to guide
investment and management of water as a utility which should be conserved because it is
needed to generate economic opportunities, and could cause conflict among competing water
users.
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The signals for appropriatc water pricing policies are mixed. The economic cost of water was
conceived as simply the cost of building and maintaining the infrastructure necessary to
supply this resources; the water running through the system was generally not considered to
have a separate economic value. Water scarcity, however, necessitates the recognition of the
opportunity cost of water for particular purpose. If a certam amount of water, for example, is
used to irmigate crops, the opportunity cost of this water would be the forgone benefits that
could have been generated had that water been used for livestock, to produce electricity, or to
meet domestic needs, whichever valuc is highest Scarcity obligates policy makers when
assessing options for water resource development, to look beyond the traditional capital-
focused least cost approach to the broader issues of costs. The environmental, social, and
cconomic results brought about by water projects represent real costs top society and should
be incorporated into the decision making analysis of water resources management and
development options.

The cost of supplying water can be estimated according to the cost of construction of capital
and the expenses incurred on operation and maintenance. But this method may not present the
actual and full cost of water to the society, because it does not take into account the cost of
developing new and most likely expensive sources of water, or the cost to the environment, or
the risks and benefit to the health and safety of the population. ’

Direct and indirect subsidies that lower the price of water for irigation below real cost
generally result in excessive use, and unsustainable services. Current water infrastructure in
most public irrigation systems in many IDB member countrics needs substantial investments
for rehabilitation, modernzation, and operation and maintenance. The financial
unsustainability of these wrigation systems is the result of poor cost recovery, inadequate
pricing of water, lack of accountability, and weak financial and management autonomy of
public water mstitutions. Most of the public imigation systems are perfommng poorly. They
suffer from low imgation efficiency, low cropping intensity, unreliable water supply, and non-
completion of schemes, and are increasingly becoming a financial burden on govemment's
budget. Pricing water for imgation well below its economic value is prevalent in most IDB
member countries..

Most governments prefer to dam new water course, tap another aquifer, build another water
pipeline, or engineer another interbasin transfer. The supply side policy makers give priority to
investment in new infrastructure and to developing new water resources. However, IFAD
evaluated the impact of pricing on sustainable services to the poor in the in the Communal
Irrigation Development Project in Indonesia ( IFAD 2000) , and the World Bank carried
similar evaluation ( World Bank 2004 d). Both findings argue that water pricing are necessary
tools for equity distribution and sustainable poverty reduction, particularly in communities
facing scarce water conditions. Both institutions concluded that the poor are willing to pay
when the services are reliable. IFPRI argues that new water development is not a primary to
water resource challenges in the region. One needs to instead focus on water policy and
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management to improve efficiency and equity of imigation and water supply system. (IFPRI
2004)%°

Pricing water is a complex process and requires thoughtful consideration of local conditions
and the purpose for which water is used. Pricing water should be designed as a national policy
with special consideration for equity and fair use and utilization. Strict monitoring of the
water volumes used and imposing realistic prices in proportion to the amount taken generally
cause the recipients to use the water sparingly and to practice water conservation. Most
effective are policies that charge for water progressively, in increasing proportion to the
amount used. Reasonable water pricing is a mechanism for recovering the cost and to maintain
the reliability of the system. Many argue that users do not pay because the delivery system is
unreliable. Pricing water per unit volume requires the nstallation of and maintenance. of
metering devises, which can be easily sabotaged or by passed. Data from many cities around
the world confirm that the poor pay for water sometimes twice as much as the better off
residents. in urban centers. Many farmers buy water from tube wells and willingly pay much
higher rates than government imposed prices. IDB could facilitate objective debate on the role
of pricing policies and efficient use and management of water resources in its member
countries. Such debate could define the scope of services required by the poor users, and
articulate the roles of partners and users in sustaining the viability of water services, especially
as-public financial resources are lirited.

2- The envirorimental risks of water projects:

The quality and quantity of water running in rivers and streams are highly affected by the
watersheds through which water is dramed into its final course. Overgrazing, deforestation,
and inappropriate agricultural practices account for most of the degradation of the watersheds
and the drainage land which feed the water ways. To a large extent, these problems result
from, or are exacerbated by, inadequate property rights, poverty, population pressure,
inappropriate government policies, and lack of access to markets and credit, and inappropriate
technology. Crop productivity losses from degradation are significant and widespread in hilly
areas, dryland cropping areas, rangelands, and irrigated areas. In the absence of concerted
efforts to protect non degraded soils and to restore currently degraded soils, increasing
population and persisting poverty will hasten soil degradation between now and 2020.

Major areas of concern include the watersheds of Ethiopia which drains water into the Blue
Nile; the Lake Victoria region which supplies the water into the White Nile; and the Lake
Ched Region which drains the water into much needed streams in the semi arid West Africa.

Several studies confirm that water markets, cspeoially from tube wells are active among small farmers. Public
irrigation systems, which are largely subsidized, do not always befit small farmers. Altcrnative water sources
include purchasing water from well owners on neighboring farms. Small farmers pay for such services to the well
owners. Séveral studies confirm that residents in poor neighborhoods in many towns in IDB member countries
pay higher prices for water from private vendors than residents provided water from public services.
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These watersheds have been allowed to degrade because little investment has been allocated
to protect their vegetation, and regulate the flow of increasing wastewater from intensified
agriculture. Indeed conditions in the Lake Victoria region are so worrisome that the Global
Environment Facility (GEF) and the World Bank, and several donor agencies arc helping the
riparian countries to better manage the swrounding watersheds. The highland areas of East
Afiica, where only few ready sources of further productivity increases exist are being
overexploited by the growing population in Kenya, Uganda, and Tanzania The lake is
infested with alien plants, water hyacinth, and degraded shores. The water quality and flow are
seriously affected. The border zone between subhumid and semiarid areas in Africa drains
into the Niger and the Senegal rivers. This zone is already being degraded and migration of
poor communities is adding considerable pressure on the natural resource base in this zone.

The natural hydrological conditions in the Sengal and Niger nivers allow for the deposit rich
sedimentation in the flood plains during the flood season. These arcas mitigate the
downstream flooding and recharge the shallow aquifers. Vegetation supports large and diverse
wild life population. The development of the flood plains for intensified irrigated agnculture is
causing conflict with conservationists and local communities concemed about the
environment and wetlands. Soil fertility and soil erosion which cause much sedimentation in
water ways and reservoirs is a particularly scrious problem m Africa where a lack of
replenishment of nutrients 1s leading to rapid deterioration of the vegetative cover and loss of
top soil. The mmportance of better management of the watersheds has been recognized by
downstream users including power companies and umgation farmers. Sustaining the
cooperation between the up stream communities requires adequate incentives be made
available to them to motivate them to implement protective practices in the upper watersheds
needed to protect the flow of clean and reliable water supplies down streams.

Also of concemn are the deteriorating basins of the Indus, Tigrs, and Euphrates where
continued salinization could threaten regional water supplics and agncultural productivity. In
the Indus basin, the increasing diversion of niver flows has significantly changed the
hydrological balance of the irmigated areas in the past century. Initially, irmigation systems were
developed without any provision for drainage. Seepage from irrigation canals and water
courses, and the deep percolation of this water have gredually raiscd the groundwater table,
causing water logging and salinity The government of Pakistan has becn investing large
amount to manage the rising water table, currently estimated at close to three million hectares.

Many irrigation projects in Pakistan, Indonesia, Sudan, Bangladesh, Iraq, and the countries of
Central Asia lack drainage components. They have caused water logging and concentrated
large quantities of salts that have severely damaged imgated land around the world.
Productivity of about 10 percent of all irrigated land has suffered from the twin menace of
water logging and salinity. The salinization of fertile croplands is ruining between one million
and one and a half million hectares a year. Moreover, when water is diverted upstream for
imigation and other uses, downstream areas that support sensitive water-dependent
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ecosystems, mcluding wetlands, become less able to fulfill their valuable functions, such as
filtering pollutants. and supporting biodiversity. Important river fisheries have been eliminated
by such diversions, and important deltas have been impaired by low flows. Some development
projects have displaced indigenous population and deprived poor people, particularly the rural
poor, of access to water of adequate quality and quantity to sustain them and their economic
activities. This suffering has occurred when traditional riverine communities have not
participated in planning and implementing projects and when their needs have not been
incorporated in them.

3- Managing the ecology of river basins:

The poorly managed and maintained urigation system in [fraq, combined with misguided
water, management policies have caused substantial damage to marshes in the lower reaches of
the Euphratm and Tigris. Watér logging and salinity have affected about 60 percent of the
mgated areas in Iraq. Acoondmg to some reports, the total area under imrigation shrank from
about 7.5 million hectares in the early 1970s, to about 6 million in the 1980s. Despite its great
agricultural potential, Iraq has in the last decade become a net importer of grains to feed its
population. Therefore an imperative need has risen to replace the old piecemeal salinity-prone
imrigation system. In the early 1990s, Iraq completed the construction of a regional cenal
(about 565 kilometers long from Mohmudiya, just south of Baghdad, to thc Basra “river”. The
regional drainage canal is draining the reedy swamps. This large drainage system threatens to
destroy an entire ecosystem as well as the way of life of the Marsh Arabs." A water policy
with a realistic strategy is urgently needed, supported by well designed operations that would
alleviate the damage already caused by ignoring the ecosystem and other issues of national
concem.

Another area of concern is the Aral Sea which 1s shared by five riparian countries. Before the
1960s, the level of the Aral Sea was relatively stable. When the Soviet assigned Central Asia
the role of producing cotton, irrigation became necessary in the lower reaches of Amu and Syr
Darya. Irrigated arcas expanded from 4.5 million hectares in the 1960s to about 8 million in
the 1980s. The intensification of irrigated agriculture has led to major water logging and
salinization. . These problems were caused by low imgation efficiencies, poor canal
construction, and the absence of drainage work. This problem was further aggravated by the
fact that farmers in the Aral Sea basin used high level of subsidized inputs such as fertilizers
and pesticides which caused damage to the quality of groundwater  but the extensive
withdrawal from the Amu Darya and Syr Darya have caused the traditional ecosystem of the
two deltas to perish. The marshes and wetlands and therr rich biodiversity which covered more
than half a million hectare are giving way to sand deserts. More than 50 small lakes, covering
the deltas, have dried up. The Aral Sea is drying up. Its level has dropped by 17 meters, its
water surface by a half, and its volume by three quarters.

At their independence in 1991, the five newly emerging Central Asian Republics, Kazakhstan,
Kyrgyz Republic, Tajikistan, Turkmenistan, and Uzbekistan, recognized the urgency for

76



action. At their request, UNDP, UNEP, the World Bank, The European Union, and other
international agencies provided support in assisting the five countries in elaborating their ideas
for long term solutions. This action culminated in the adoption by the five Central Asian
Republics of a comprehensive Aral Sea Basin Program (ASBP) in January 1994. Donors
have already met to help the countries implement salient features of this program which
include: stabilize the environment of the Aral Sea Basin, rehabilitate the disaster zone around
the sea, improve the management of the international waters of the basin, and build capacity of
regional institutions to plan and manage thesc programs. The program is likely to cost billions
of dollars and will take years to complete.

A similar case of damage 1o the environment as a result of over use of water for irrigation is
now unfolding in the Jordan River basin. After years of diverting water to irrigate thousand of
hectares in the riparian states, the flow of the Jordan River into the Dead Sea is almost
insignificant. The Dcad Sea is drying up. The surface area of the Dead Sea was about 1000
square kilometers. Since the diversion of the northem streams that had fed it over centuries,
the level of the Dead Sea has fallen over the last three decades by some 20 meters (from 390
1o 410 meters below sea level. Consequenty its area has shrunk to little over 700 square
kilometers. The Dead Sea will continue to shrink as long as the amount of water evaporating
from it exceeds the amount flowing into it. It 1s estimated that the evaporation rate is about 1.6
billion cubic meters per year) (Hillel 1994). The hydrological balance in the valley has been
altered. Deep saline groundwater is contammating water wells, and farmers are facing
difficulties in using brackish water for high value, but mostly saline sensitive crops.

The Government of Jordan is currently mobilizing support to solve this problem through an
expensive and ambitious plan to build a water carrier to draw water from the Red Sea to the
Dead Sea to replentsh the lost flow of the Jordan River.

4- International cooperation to manage the environment:

The cases described above illustrate the high environmental cost of developing extensive
imigation without sustainable water management The poor management of water mn -
agriculture has caused many agencies to question the wisdom of this investment To avoid the
repeat of these glaring failures and associated damage to the environment, IDB could
coordinate with other donors to assist member countries to strengthen safeguards in all water
projects. These safeguards could involve riparian countries, especially those sharmg drainage
watersheds and waterways. IDB could assist in building strong partnership among these
countrics and ensure that such investments in water projects do no cause harm to the
environment that all potential risks are carefully identified and mitigation measures are in
place to address possible negative side effects.

The cost of addressing these requirements have added both financial and technical burdens on
water agencies and may cause further delays in aftracting financing from investors or public
budget to implement much needed water improvement schemes. Irmigation in particular could
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be the results of these-issues. However, this decline in investment in the water sector may
cause more problems for future generations. The large investments already sunk in
developing' water and irrigation schemes have created valuable asscts for IDB member
countries. But these assets require upgrading and modemization, without which the benefits of
this investment would gradually vanish, and indeed may cause losses to the national economy.
New management tools are needed to maintain these assets, and to sustain ‘them in high
performing shape for future generations. Future generations are likely to meet harder choices
to expand end devclop future water resources. The old investments need new supplies of
modem technology, add value to existing systems, and remedy problems created by
unforeseen negative impact when these investments were planned and implemented. IDB in
coordination with other donors could - assist member countries in upgrading their water system,
improving their management, and implementing the required safeguards.
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Box 6: Managing water Quality: Bangladesh Arsenic Contamination of groundwater

Another case from Bangladesh is the mitigation plan to address arsenic contamination of ground
water. Arsenic contamination is threatening to undo past achievements in the delivery of safe water
supply. The arsenic-induced health crises in Bangladesh have its roots in the country’s successful
story in implementing the UN International Water Decade for water supply and sanitation. With the
assistance of different donors and voluntary and non government agencies, Bangladesh managed to
shift water supply, especially in rural areas, from surface water that was generally highly
contaminated with fecal microbes, to microbiclogically pure groundwater. The shift to tube well-
water in Bangladesh, presently supplying 97 percent of the drinking water to the rural population,
has been credited with dramatically decreasing the incidence of diarrhea and cutting in half the rate
of child mortality related to water bormne diseases.

Now that the unanticipated problem of arsenic contamination has surfaced, the government is
determined to preserve those gains, and to build on the lessons leamed during the last decade, while
preparing to confront a serious problem of chemical contamination of groundwater of such
magnitude. Without exception, the poor suffer most from this problem. It is estimated that about 20
million people in Bangladesh are presently exposed to dangerous amount of arsenic through
groundwater. The govemnment has approached these issues through stronger involvement of local
governments and communities. The contamimation crises is causing drastic institutional reforms for
transforming government agencies from “providers” of services to “facilitators”, assisting local
government and communities help themselves. The govemnment is searching for innovative
institutional arrangements and service delivery systems that clearly define new roles and
responsibilities for user communities and local government institutions; the goal is to bring them to
the forefront of activities related to planning, implementation, management, and accountability for|
water services.

An important lesson leamed from this experience is the participation of the private sector, which
promoted the sale of water pumps and encouraged rural communities to invest in drilling water
wells. This was a welcomed partnership in expanding water services. The private sector, however,
could not assist in solving the contamination problem. It highlights the importance of the
government in managing the water sector, in designing policies and legal frameworks for rules and
regulations to protect the consumers, and to acknowledge that market forces alone do not always
address serious issues related to the delivery of safe water to the poor communities. While
acknowledging that the wide adoption of innovative water supply technology including inexpensive
pumps were made possible by the active participation of the private sector and voluntary agencies,
government intervention should be balanced, carefully defined, and targeting areas where public
safety and health are concemned, and not to replace the dynamic role of the private sector in
delivering on this service. Govemments alone can not meet the growing demands for safe water|
supplies for millions of households.

Source: Groundwater- Legal and Policy perspective World Bank 1998
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Chapter Eighf §

Institutional structure for allocation and decentralized management
1. Fragmentation vs. Decentralization:

Many governments have revisited their approach to water resources management, and
introduced elements which allow for comprehensive management of the sector. But some
countnes are more committed to this holistic approach than others. Usually government
activities are generally organized so that each type of water use is managed by a separate
department or agengy -- for example, irrigation, municipal water supply, power, and
transportation -- each responsible for its own operations and independent of the others,
without strong linkages among them. Issues related to the quantity and quality of watcr as well
as health and environmental concems arc also considered separately, as are matters related to
surface and groundwater. Problems of uncoordinated and fragmented decision making are
numerous. Several IDB member countries are consolidating. water agencies under one
ministry as is the cumrent situation in Jordan and Saudi Arabia. But other countries have to
restructure their water departments.

Resolving these problems is particularly difficult in a federal government structure, where
states or provinces have jurisdiction over water in their territory. In such cases, individual
states may develop the same water source without considering the impact on other states.
Similarly, dornestic, industria], and commercial supplies often are. provided by local-
government umts, which are not coordinated with provincial or national water departments.
This detachment may lead to situations in which different agencies are developing the same
water source for different uses witin an interdependent systep. Curmrent planning and
investment in the water sector failed to take account of the interdependencies among agencies,
jurisdictions, and sub-sectors.

Many IDB member countrics would benefit from conducting a critical review of the current
structure of their public water agencies with the objective of restructuring them to better meet.
current and future challenges facing the sector. Restructuring of water agencies requires a
strategic framework defining priority the functions of the public water agencies, and the
priority skills needed to perform these functions. This reorganization and shift in functions
should be treated more than a bureaucratic approach to manage fragmented staff and offices.
Departments responsible for water planning are usually less qualified to conduct for
momtormg and evaluation, enforcing rules and regulations, and conduct rescarch on salient
issue of water management and development.

There are several examples from [DB member countries where conflicing planning have
affected efficieat water allocation and utilization. In some countries, departments responsible
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for lend management promoted the need for expansion of irmigated areas in order to fulfill
political and equity objectives. The expansion could happen without adequate field studies and
critical consultation to ensure that there is indeed enough water to efficiently irrigate the new
lands and to ensurc that investment in new irmgation is economically justified. But in some
cases the expansion has added pressure on already over committed water in the existing
command areas. Inadequate water availability has resulted in low cropping intensity and low
economic rate of return on nvestment in irrigation.

There are possible causes for these inefficiencies. Governments tend to base their plan to
extend irrigation or to build water projects on political and social drivers rather than on well
studied and sound technical and economic factors. Govemnments have traditionally designed
water policies and mveslment plans, developed irrigation schemes, operated and maintained
them, and allowed the users to become progresswely dependent on government support. Also
the heavy involvement of the public agencies in all aspect of water management from
planning to operation and maintenance has stretched an already over committed and poorly
resourced public services. Their performance would eventually be of low quality, or deliver
services not always reliable. In many cases users are not invited to take responsibilities for
designing and developing water operations which would affect their lives.

A recent report on water management in the GCC countries identified several institutional and
legal constraints. Except for Saudi Arabia and Oman, where decisions regarding the water
sector are coordinated by one central public agency, water management in other GCC
countries is highly fragmented. This frequently results in conflicting policies, political
competition among agencies, and the lack of a comprehensive and coordinated policy for the
allocation, management, and use of water supplies. (World Bank, 1993, 2004 ¢).

The structure of many public water agencies is still heavily dominated by experts engaged in
building water infrastructure, designing investment projects, and operating and maintaining
such schemes. Many of these experts believe most water problems can be solved though more
infrastructure. There is a need to bring a balanced structure between infrastructural
development ard * management, and policy plenning, strategic analysis. And 1mpact
assessment and modeling of various policy options.

2- Managemient beyond water crises:

Water issues usually attracts the concern of political leaders, both at the national and local
levels, especially in times of crises, and these are many because of repeated droughts and
associated water shortages and scarcity. High level public officials in the water sector are
frequently engaged in water crises management, thus leaving little time to concentrate on long
term strategic planning in partnership with other players form affected sectors. It would be
desirable to establish specialized multidisciplinary teams of expert to handle problem solving
and crises management, and devolve the responsibilities to the local levels, guided by national
stratégic goals. By doing so, the main function of public agencies would become mainly
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focused on policy planning and monitoring strategic dimensions of implementation, especially
as related to nules and regulations designed to improve and protect water resources. The case
for increasing decentralization becomes stronger as IDB member countrics attempt to meet the
MDG in extending water supply and sanitation to mullions of therr citizens. Since most of the
households live in scattered commumities, mainly rural, the source of water is likely to be
local. Most countries do not have centralized national water carries with branches to reach
scattered communities. The decentralization allows for efficient response to the local needs,
and to design realistic structure suitable to meet the local conditions.

Most investment programs and associated reform packages provide support for institution
building and capacity enhancement. The challenge here is to articulate a comprehensive
framework to manage the water sector and to engage major stakeholders, including the private
sectors and consumers, into the decision making process needed to better sustain the services.
Other elements of this approach include a shift in planning from only engineering and
construction of new facilities to a more comprehensive planning of the economic, financial
and social needs of the water sector. This shift should be supported by increasing reliance on
decentralized services and management system at the local level. The decentralization process
should be supported by a clear legal framework for cach partner

The integrated framework should also articulate policies to guide water and power pricing and
cost recovery. Power is increasingly used for pumping water from deep aquifers. Subsidy on
power prices adds more distortion to the national effort to better mange water resources.
Reform in water policies can not be carried out in isolation from reform in the agricultural
sector, especially in commodity pricing and trade. Because governments tend to justify
subsidies to irrigation on the grounds that farmers are required to sell portions of their
production to govemment agencies at pre-determined prices. Pricing policies in water supply
and agriculture in many developing countries tend to favor subsidies and to promote
inefficient, inequitable and environmentally non-sustamable .allocation of scarce land and
Walter resources.

The water situation is usually volatile in many countries. It requires dynamic management to
address changes from season to season, such as better management of drought and scarce
seasonal supplies, dealing with flood and natural disasters and water quality. In addition
visionary management is crucial to handle the nomal planning and implementing long term
operations, and at the same time articulate policies and investment plans to sustain the
resource base. The overall functions should be carried out within national strategic goals for
the water sector, such as strategic shifts in water allocation among sectors, introducing new
pricing policies, draft new rules and regulations to address evolving situation in groundwater
abstraction, design plans to clean public water ways from industrial waste and pollution.
These functions are dynamic and require the regular updating of staff skills, and the
recruitment of new types of expertise. It is difficult to expect that public water agencies which
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remain traditional in-their approach to staffing and to managing water would be able to lead
this sector as it faces mounting challenges described earlier.

Most irrigation and water supply and sanitation projects financed by donors in developing
countries reported management problems because of rapid turnover, overstaffing, and political
appointments of senior staff. An important recommendation resulied from this experience is
that services be decentralized, and investment projects be administered at the local level, with
strong engagement of the benecficianics. For this recommendation to be credible and
implementable, project finances should also be decentralized. This issue received much
attention when discussing water prices and cost recovery, and also when discussing the case of
reforming the Office de Niger in Mali, described earlier, provides good field example for
actions being taken by many countries to reform the institutional structure of public water
agencies. Where pricing and cost recovery have been introduced, there is a common complain
by the users that they have not seen the money invested in improving or maintaining their
‘water system. Instead the money is usually sent to the central treasury department.

3- Financial autonomy:

There are experiences where public water agencies perform their services within a corporate
structure. The agency raises its own funds and collects fees for operations and maintenance
from the users.. The agency is obliged to act like a corporation and strive to_achieve a high
level of -efficiency by keeping only needed staff, and respond quickly to the users needs.
Govemnment financial support for the agency is determined by the scope of public services and
duties carried out for strategic national objectives. It is essential for public agencies to succeed,
that they enjoy financial autonomy with strong public participation to ensure transparency and
accountability. »

Among the ‘important duties of the public agency arc to deliver quality service and to set
prices and collect them. Users generally do not pay if the service is poor. Studies show that
poor people are also willing to pay as long as the services are reliable. This corporate model is
being advocated by many development agencies to ensure that water services are efficiently
delivered and its cost is adequately recovered to sustain the quality services. The financial
viability of the national public water agency is a necessary but not sufficient factor to measure
success. Other aspects of the performance deal with social and environmental issues such as
delivering water to the poor, managing and delivering water for environmental objectives such
as sustaining biodiversity and wetland habitats, and managing, testing and monitoring water
safety and quality to reduce health hazards.

The overall performance of public agencies is measured by a complex set of indicators of
which financial. sustainability and improving cost recovery is only one dimension. Other non
economic and non financial dimensions are becoming more important within the context of
comprehensive water resources management which is being strongly advanced by many
countries. Weakness in the non financial dimension may render the policy shallow and divert
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decision makers from paying attention to the long term impact and possible negative
consequences. There are main areas where the institutional capacity can be monitored and
improved:

4- Water allocation and management:

The trend for water demand, as discussed earlier, is the rapidly increasing usage for
household, inclustrial and other purposes. Community needs will double, and industrial and
power requirements will multiply. Competing sectors create further demands without much
cffort on their side to rcform and to restructure themselves to become more responsive to the
changing conditions in the water sector and in the social and economic framework which
guide the allocation process. Some argue that the establishment of a market approach with
proper pricing mechanism for water as a utility would allow the allocation process to provide
water to the most efficient users. But market falures in water services are many. The
complexity of water use for social and environmental purposes requires innovative tools and
guidelines to allow for equitable water allocations, including future generations. Policy
plenners and water practitioners tend to give prionty attention to present water demands and
supply, with little concemn to also managing water resources as a trust for future generations.
The allocation issue, especially as related to groundwater management, and investment in the
construction of infrastructure that could affect the flow of rivers and deltas, should consider
the long term impact on the society and the environment.

Water allocation among competing sectors is a difficult issue in many IDB member countries,
because of political intervention, poor pricing policies, and weak operational capacity. Water
and immigation agencies in many countries have become progressively more outdated in both
technical and management skills. Sectoral needs, including multi-sectoral planning have
become urgently needed. New management framework is needed to address the increasing
diversity in water resources and water quality in many countries some countries such as
Jordan, Saudi Arabia, Egypt and others. These countries are using water from surface water,
from groundwater, both deep aquifer and brackish water, seawater desalination and from
treated wastewater. Managing and allocating such diversity of resources require new
institutional framework and new skills.

Water allocation has become a highly specialized task with major implications on the health of
people and the economy of many countries. For example, allocation of wastewater to
agricultural crops has caused farmers to lose important markets which do not allow the
importation of agricultural commodities contaminated with waste water. Meeting high food
‘standards and food safety requirements in export markets requires close coordination between
public agencies serving agriculture and water. The allocation of scarce fresh water to
agriculture, cven to irrigate high value crops such fruits and vegetables for both domestic and
export market, while economically attractive for some producers, may have negative effect on
other sectors especially the quantity and quality of water supply for the households in nearby
urban and rural communities.
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The management of treated wastewater is also a growing concern for many countries. Some
costly mistakes have been committed in handling wastewater. Jordan for example lost the use
of King Talal Dam for storing much needed fresh water from the Wadi Zarqa. The dam was
converted to store treated wastewater from nearby towns and urban centers. The fresh water
lost to the dam was probably more valuable than the treated water collected and stored. The
decision 0 convert the dam was the result of poor coordination between the expansion of
treatment facilities, and the utilization and disposal of treated wastewater. A more thoughtful
solution could have been to evaluate the risks and benefits of other options, such as, for
example, the construction of special piped networks to transfer treated wastewater to well
defined areas according to agrecd set of standards, rules and regulations. The country learned
the difficult and expensive lessons of managing wastewater over several years of tal and
error. Such efforts should be subjected to careful research and planning, and be subjected to
extensive analysis and evaluation of altemative options.

As wastewater is likely to become a major source of water m many IDB countries, their use
and allocation would require special policies and action plans based on scientific framework.
Such effort would go beyond the engineering design and altemative technical treatments of
wastewater to cover issues related to health, environment, and users concem and priornties.
Most GCC countries have invested in this sub sector and are allocating wastewater to irrigate
non food crops such as fodder, and to irrigate urban parks and public gardens. The use of this
water suffers from low efficiency and poor targeted objectives.

Properly designed water allocation policies also assist in long term conflict resolution over
water nights. Recent rules regulating water allocations in meny IDB member countries have
their roots in Islamic laws which have evolved a sophisticated set of principles to regulate
water management in order to minimize conflict. Accordingly, wells are protected by
specifying that the digging of additional wells must be distanced apart sufficiently to avoid
mutual interference. The right of upstream for water use is protected as long es it allows
downstream users their basic needs (Hillel, 1994). The concept of water allocation should also
be treated as a dynamic process which has to respond to changes in demography, industry,
environment and economic activities. Governments traditionally approach the process of
allocation as a dependent variable needed to satisfy the growing demands of powerful interest
groups such as farmers and land lords in urban centers. These users usually demand the
allocation of more waler to protect and advance their assets. But water allocation can also be
used as a powerful tool to guide the process of future planning of agnculmre urbanization and
industrialization throughout the country in an effort to reduce the mounting pressure on
already crowded mega cities in IDB member countries. and aocelerate rural development and
non farm employment in rura] areas.

5- Implication of water allocation on land use planning:

A more aggressive water allocation policy could be coordinated with land use policies to
regulate unwanted growth in already crowded urban centers, and to provide incentives to build
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new housing projects, and encourage local industries to move to targeted, less populated and
economically poor regions. The objective 1s to use water as an incentive to attract investors
who can create jobs and economic opportunities in these regions. Instead, several
governments are investing in large water conveyance projects to bring additional water to the
already crowded cities. This vicious circle deprives the distant population from much needed
water, and creates incentives for more people to migrate to large towns where water is
delivered, and where better social and economic activities are available. The unplanned
growth in most urban centers in IDB member countries has been made possible by providing
more water for new expansion of suburbs, many of them could be of marginal living quality.

Pobcy makers concemed with urban water supply and sanitation could be encouraged to use
the increasing water scarcity as a tool for better management of unchecked urban population
growth. By using water allocation as a powerful tool to direct and define city planning, policy
makers would tum the concept of delivering water services from being a dependent sector
expected to serve other demanding sectors, to an independent and powerful player in the
development process in many [DB member countnes. Traditionally, managing water
allocation has been considered by policy planners as a subservient sector at the service of the
growing urban and industrial needs. Time has come to reverse the process, employ the water
sector to define the priorities and guide the urban and industrial development process.
Historically communities settied close to the water resources, such as springs and water
steams. Modemn technology has allowed for expansion of communitics away from these
FCSOUrCes.

It is also common to observe in many [DB member countries the ad hoc nature of land use and
city planning which makes water delivery services more expensive. The cumrent pattern
followed by many IDB countries to build and expand urban centers, and to extend irrigation
by constructing long water conveyance projects may have reached the limit of economic and
environmental sustainability. In addition, lack of proper land use planning encouraged land
lords to sell highly productive agncultural lands for urban development. There are many cities
in IDB member countries which have been expanding at the expense of surrounding
agricultural lands. Policy makers could insist that urban growth should be encouraged to
expand only in marginal or in poor rural areas rather than to expand around existing mega
cities. The current expansion has been achieved at the expense of nearby agricultural
communities. This growth is largely fueled by migrants from poor areas in search of
employment and better social services such as schools and drinking water supplies. Many
countrics are concemed about the increasing encroachments of cities on agricultural lands, and
to compensate for this loss they propose the development of irrigated agriculture on marginal
lands- a more expensive altemative than keeping irrigated agriculture where it can excel
economically and biologically.

Water is becoming more precious and scarce. New thinking and stratcgic approaches should
guide a new way to managc thc water sector as a determinant factor in the national
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development plans. Urban development and expansion, and agricultural growth should be
encouraged only if they are built next to available and sufficient sources of water. The shift in
strategy in using water allocations as an instrument for realistic long term urban, industrial,
and agricultural planning could be achieved with strong partnership with public agencies
responsible for land management and registration.

Using water allocation as a tool to guide equitable development can be accomplished by
supporting large investment in developing rural water resources and to encourage small
business and industry to expand in rural areas, using targeted incentives, and restrict
allocations of subsidized water to crowded urban centers. This shift, if acceptable by policy
makers, is likely to be a long term process which requires the engagement of both the political
leadership and the macro economic planners in the country. Allocating water resources to
guide long term national urban, industrial and agricultural development plans is too important
afunction to be left to the urban or water experts alone.

6- Institutional cooperation and partnership: -

The participation of the beneficiafies has been’ found to increase ownership, improve
performance, and establish sustainable environment for project impacts. Projects which
empowered the communities to take incressing responsibility in the design and
implementation were found to be more effective in addressing local needs. The beneficiaries
also made important contribution to improving the services delivered by public agencies. In
the case of water, empowering the beneficiaries could result in more efficient delivery,
reduced tension and conflict over water use, and higher rate of recovery for services rendered.
The new models of enhancing community ownership and empowerment allows the
‘establishment of reliable partners who can share the responsibilities for delivering, operating
and maintaining water services, and reduce the burden on already extended and poorly
resourced public water agencies, But partnership in water projects should be carefully guided,
because other dimensions of water services, such as drainage, waste treatment, and protection
of the public goods such as the environment would require strong support from the national

public agencies.

Public water agencies need to be sclective in the responsibilities they assume for water
resources. The principle is that nothing should be done at a higher level of government that
can be done.satisfactory at the district or community level. Water agencies need to position
itself along the continuum of services which include responsibilities to delivering  public
good services, allowing for strong community ownership through the full engagement of
~ water users and the beneficiaries and their supporters in ‘the informal sector and non-
government organizations, and with the private sector. The objective is to  enhance
opportunities to expand services and to sustain the efficient management of water resources.

a) Water users and grass roots management: Experience gained from
implementing several water projects in IDB member countries and elsewhere indicates that
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efficient water services could be achieved with increasing the financial autonomy of the water
agencies. As reported earlicr, the success of rural watcer supplies in Senegal and Bangladesh
was largely caused by strong participation at the grass root Operation and maintenance of
rural water supply, and also of imigation systems do not improve if they are dependent on a
central water ‘agency, which most of the time is dependent on budget allocation unrelated to
fee collections and, often, to performance. The financial decentralization of the water
agencies in Morocco, Tunisia, and to some extent in Egypt, Indonesia, Niger and Mali, has
provided a practical model for institutional change and restructuring of public imgation
authonties. This mode! is based on reorganizing the irmigation agency into commercial water-
service units that are public with consumers strongly involved in management. It was also
observed from these projects that when their budgets depended on the collection of water
charges, the agencies took interest in what the payers wanted done and how the payers
evaluated the agencies work. Often financial autonomy means assigning both the collection of
fees and responsibility for operation and maintenance to users' group.

The results of these projects also confirmed that the participation of users in planning,
managing, maintaining, and operating water facilities brings many benefits. This participation
increases the likelihood that these operations will be well maintained and contributes to
community cohesion and cmpowerment in ways that can spread to other development
activiies. This approach justifics the need to consistently promote the organization and
strengthening of water user associations as a means to enhance participation and effectiveness
in water management. In addition, govemments benefit directly. Financial and management
burdens on govemment that result from administering water allocation can be reduced through
user participation in both urban and rural arcas. Depending on the social context and local
conditions, such participation can progressively increasc in intensity over the project cycle,
from consultation at the design stage to the actual operation and management of some parts of
the system. In projects in Pakistan, Bangladesh, Niger, Mali and Senegal, users not only
participate in cstablishing rural water and sanitation systems but also operate and manage
them.

In irrigation and rural water supply projects, user’s participation helps promote sustainability
by ensuring that design choices and operational practices are consistent with local farming
requirements and capacity. Such projects are more likely to be valued and maintained by the
local population than projects without these elements. Governments realized that by involving
strong water user assoclations in project management and fee collection at the local level, they
can use the capacity of community members to exert social pressure on their neighbors to pay.
Equally, because association-managed systemns have a consumer orientation, they are likely to
provide better services and improve willingness to pay. There are early signs of significant
progress in using water uscr associations, especially in small- and medium-size systems to
manage and operate and also allocate water among users. Governments can play an important
role in fostenng user participation by providing technical training for water user associations
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and community or institutional organizers. Local Non-Government Organizations (NGOs) can
also help organize and train water users.

There is growing support to build and manage water projects through community participation
and empowerment. Many development and funding agencies provide funds to strengthen and
empower local communities to take full responsibilities for development of water resources in
their locations. Several successful projects have indicated that empowering local communities
and establishing users group is necessary but not sufficient for successful implementation and
sustainability of the investment = A recent review of the this expericnce mdicates that while
desirable, local participation and users engagement should be supported by a clearly defined
national strategy which defines the role of these groups and how they could complement and
be integrated into the larger national plan for water resources management. The sustainability
of these groups is also at risk, because their functions were financed by projects largely
supported by outside agencies. Also noted that that strong technical assistance is needed to
strengthen both the organizational skills of the users, and improve their technical capacities to
manage and operate their schemes.

The Niger private imrigation promotion project which started in 1977 demonstrates the
successful partnership with water users association. The Niger association for promotion of
private irrigation grow from a small group of farmers to include more than 13, 500 small
farmers. The association provided training, extension, and technical assistance to member
farmers in designing irrigation schemes and selection of appropriate water technology where
needed. The association promoted the adoption of treadle pumps and promoted modem
pumping and on farm water delivery system. Farmers paid the full cost. Areas under
cultivation increased by about 63 percent, and yields of cultivated high value crops mcrease
between 27-32 percent The project made significant contribution to the irngation sector in
Niger. Such partnership confirmed that, properly designed, small imigation in Africa can
succeed, and that community ownership. of such initiative is essential to its success. '

b) The informal sector: None govemnment organizations (NGOs) and civil society
are active players in the delivery of water supply and sanitation, especially to the poor. They
can lead and advise actions at community level. Water agencies in some developing countries
are doing therr jobs better by increasing the involvement of the informal sector in the
preparation and implementation of watcr projects. An increasing number of NGOs are
involved in the early stages of water projects (identification and design). They provide crucial
background information on social and environmental conditions during the early stage of
strategic and project planning. In Egypt, Bangladesh, Pakistan, Mali, and Niger, local NGOs
have been participating in water projects and ensured that the views of people who will be
directly affected by projects are taken into account. These NGOs work with local
communities to prioritize and develop action plans, organize users' groups and involve them in
the design and management of water and natural resource development activities.
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¢) The private sector: During the next ten years, the financial requirements for
investment in irrgation, hydropower, and water supply and sanitation in IDB member
countries are likely to reach several billion dollars. The public sector has been the primary
source of investment capital for the water sector. The future investment needs require that the
share of the private sector to substantially increase. The move toward greater reliance on
financially autonomous entities, private firms, and water user’s organizations should open up
new sources of private capital Some of the autonomous entities and holders of operator
contracts, once they prove to be financially viable, will be able to borrow from local and
international capital markets. Water user associations would be able to' obtain some
investment funds from their members. ‘

The legal hurdle facing the private sector when investing in water would be mainly in securing
water rights. Appropriate legal and institutional reforms in the water sector must provide
securc water rights vested in individual water users or group of water users. - In some countries
these rights should bc tradable, which further increases the incentives for efficient water use
and the increasing participation of the private sector. Such reform can empower water users,
provide investment incentives, and increase flexibility in managing and allocating water.

Untl recently, private sector participation in the water supply sector was limited. In the GCC
countries the private sector owns some desalination plans, and in administering the production
of electricity and desalinated watcr. However, n the past few ycars the private sector has
increased investment in the water sector where water nghts and legal framework have been
established for trading in water.

Various innovative forms of investment have emerged. The most common form consists of
concessions secured through competitive bidding. Typically, facilities arc leased to the private
operation, who contributes investment capital and who operates and maintains the facilities for
a period of twenty to thirty years. Such arrangements are common in Cote d' Ivorre, Niger,
Sencgal, Jordan. France, Guinea, Portugal, and Spain and have been recently adopted m other
countries. Many countrics in Eastern Europe and Latin America are contemplating similar
approaches. Early in Chile’s reform of water service delivery, the public water company in
Santiago began using private contractors to read meters, maintain pipes, and handle billing.
This shift raised staff productivity to the highest level among water and sanitation companies
n Latin America.

For sewerage systems, even in countries with a long history of private sector participation as,
for example, in France, concession contracts are relatively rare.  The predominant form of
private involvement in sewerage systems is public investment coupled with a private
management contract typically for ten years. In imigation, private sector participation has had
notable successes in the sale, operation, and maintenance of tube wells, especially in
Bangladesh, India, and Pakistan.
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While new sources of funding is necessary for expanding and sustaining the delivery of water
services to the millions of people in IDB countries, the role of the private sector is likely to be
limited, (World Bank 2004 d). The pnvate sector showed strong interest in investing the
water sector in the 1990s and targeted low risk markets in East Asia and Latin America, and
was largely. But this interest has declined since the later part of the 1990s. Worldwide only
about 5 percent of water services are provided by the private sector. The argument promoted
by some water experts about the need for private sector engagement is that it delivers efficient
services, and it can raise additional funds from commercial financial mstitutions.

‘The engagement of the private sector requires drastic reforms in pricing water, in water rights
and water markets. There are crucial areas where partnership with the private sector can be
encouraged mcluding the desalination of sea water and brackish groundwater, in wastewater
management and treatment, and in joint construction of multipurpose water projects involving
encrgy and power generation. It is argued that partnership with the private sector to operate
and managing watcr supplies and water delivery system should be handled with full
transparency and objectivity. The experience of several countries which contracted
commercial water agencies to manage their city water supplies and reduce wastc and
unaccounted for water which was usually used by costumers, some of them poor, did not
reduce the financial burden on the public budget. There is a notable decline in the engagement
of the private sector in this service.

Selling water to costumers in many urban cities and their slums is not an atiractive
commercial venture for the private sector. This sector could become engaged if capital
investment is financed and subsidized by public funds. Some countries like Jordan, Tunisia
and Lebanon, and the GCC countries are reforming their rules and regulations to allow for
stronger partnership with the private sector within a framework which serves public good
purposes, and within clearly defined roles and responsibilities. Such reform is strongly
desirable as different water resources, such as saline seawater, wastewater treatment and
utilization, abstraction from deep groundwater aquifer would require partnership with the
private sector to assist in developing and managing this complex process. :

7. Research and development:

The complexity of waler management and allocations requires an aggressive
approach to long term planning based on strong research and scientific tools for developing,
delivering, and managing water resources. There is an important role for research on the
design and modeling of supply and demand and other expected changes in the society.
Several academic and research institutions have developed useful models to study the water
requirements under alternative options of water planning, population growth, changes in water
use and quality, and other economic and social changes likely to take place in the society over
several years. Also field research and modcling has been adapted to study the future water
capabilities of niver basins to meet growing needs under altemative scenarios of growth and
development. Research models are also needed to study salt balance in water courses and
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dramage network, and to assess modem technology for desalination and disposal of salt
residucs in many IDB member countries on regular basis. Such tools are essential to better
understand the technical, economic and environmental issues affecting the water sector, and
devisc proper plans to adequately manage and utilize the mix of different water resources.

The future water needs of the growing population in IDB member countries will not be solved
through construction of new water projects alonc. Management increases its competence and
credibility if it is based on updated empirical research data and information about water issues
and the technological innovations available to address. IDB membcr countries could do more
to support investment in public rescarch on water issues.

European countries and the United States have invested heavily in research on water
development, on the improvement of water quality, on management and utilization of poor
water resources, on river basin planning and development, and on technology for mproving
water supply and irrigation, on water and the environment, and many other water related
1Ssues.

The water sector is facing complex challenges in the years ahead, and policy makers should
develop scientific frameworks to guide national plans to address these challenges. Only a few
countries have invested in this type of research such as Egypt, Kuwait, and Palastan. More is
needed, especially that many small countries can not afford investment in rescarch because of
lack of resourccs, qualified experts are in short supply, and limited capacity to build
specialized research facilitics in these fields

The Consultative Group for International Agricultural Research (CGIAR) is made of 15
international research centers supported by more than 60 countries to search for technologies
and scientific solution to the growing demands for food and sustainable natural resources
management. Donors also advocate that the success of the CGIAR center can only be possible
if it is supported by capable institutions at the national level which could test and adapt new
technologies to local needs..IDB member countrics should invest in their national research
systems to increase and to strengthen their capabilities in studying water management and
modem technology.

Water issues arc becoming more complicated and can only be solved through a systemic
process of scientific discovery. A desirable solution to this problem is to establish a regional
water research center to serve the member countries This mstitution could expand the limited
but important research work currently being carried by the IDB funded International Center
for Bio Saline Agriculture (ICBA). Located in Dubei, (ICBA) has established strong
reputation among international centers of excellence on the use of saline water for agricultural
production. Additional support could be targeted to build on the foundation already
established by ICBA. Such an approach would allow ICBA to expand its mandate, go beyond
the concem for bio saline agriculture to cover the wide water front, and establish strong
partnership with the national rescarch institutes, such the Water Research Center in Egypt, and
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the Kuwait Institute for Scientific Research (KISR), and The Water Research Institutes in
Pakistan and Bangladesh, and other water institute in the countries of Central Asia and Sub-
Saharan Africa. Also mmportant is to build partnership with the private sector research
programs which have produced innovations in waste water treatments and utilization, in
improving watcr quality, in managing groundwater and monitoring its quality, and in
desalination of seawater and brackish water. Such partnership would also allow for guiding
investment in upgrading and modemizing existng water facilities including imgation
technology and water supply and sanitation.
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Chapter Nine

Strategies for the future

Major Conclusions:

The discussion in the previous sections can be clustered in threc important areas which could
enhance the impact of the water sector on poverty reduction. This objective can be achieved
through efficient management of water scarcity, strengthen international cooperation mn
managing shared water resources, and support strong partnership among institutions involved
in the water sector. IDB member countries and the Bank have crucial roles in advancing a
productive agenda in thesc areas.

1) The challenge for IDB member countries:

IDB manber countries, cspecially those facing increasing water scarcity require support to
adequately address the mounting challenges. They need to take several steps to imtiate the
process of sustainable management of the sector that would benefit from:

a) Integrated water resources management. IDB member countries need to adopt a
comprehensive water planning and institution building, suitable pricing policies 0 sustain
investment, combat water scarcity and conduct efficient drought management. International
cooperation is crucial among [DB member countries to share knowledge and especially thosc
sharing international water ways and aquifers, to implement joint water development
projects...

b) Modemized water delivery system and restructured water institutions: Countries
should strengthen partnership with beneficiaries and the private sector. Governments should
encourage joint investment by the private sector and the community of beneficiaries to mvest
in modemn, timely controlled, well monitored and metered water delivery services. Also
important is increased in decentralization, empowering water users associations, and
devolving responsibilities to manage and operate local services to the communities of
beneficiaries. Reform in imgation system in several IDB countries can be carried out only
through strong coordination with the reform in the agricultural sector. The credibility of the
reform can be enhanced through investment in modern irrigation technology and facilities, and
agricultural production systems.

¢) Reaching the rural poor: IDB member countrics should recognizc the important goal of
reaching the poor, and expand water services to all communities, especially in the rural areas. .
Prionity attention should be given to extending water services to .vulnerable communities and
encourage local initiatives in building and managing such services.
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2) Agenda for IDB:

The Bank can assist member countries to improve the mmpact of the water sector on poverty
reduction: To achieve this objective, the Bank should generally support the formulation and
implementation of policies enforcing demand management in its member countries. In doing
so, it should focus on both infrastructure and institutional aspects within the framework of
integrated water resources management described in the previous chapter.

a) Support demand management: The Bank should support its member countries which are
poorly endowed with renewable water resources. Managing water scarcity is a long term
challenge. It requires new approaches and new strategies and efficient national water
management system based on strong, competent, and multi-skilled institutions, guided by
clear policies, and. appropriate market and price signals. The main objective should be to
reduce waste and increasc cfficiency of water delivery and utilization. Achieving this
objective requires financial resources to modemize water facilities and associated services,
and capacity building to acquire needed skills. Most countries in WANA, in Sub Saharan
Africa and Central and South Asia would need to address this challenge.

The Bank should encourage member countries to strengthen water demand management. As
mentioned previously, the water "crisis” must be tackled on two fronts: on the supply side and
on the demand side of the equation. While the importance of the supply side cannot be
overstated, the cffectiveness of demand management is now universally accepted, especially
where water is scarce and unnecessarily wasted. Ensuring the efficient use of available supply
may yield significant ‘benefits and may often prove to be more cost-effective a solution than
traditional supply management measures. Efficient demand management is often less capital-
intensive and; therefore, more cost-effective, but also better adapted for dealing with
“emergency” situations. Better demand management reduces waste and unaccounted for
water, improves leakage control, and improve quality and reliability of water services. Key
measures for promoting demand management include regulation, new technology for water
delivery and agricultural production systems and measures that induce behavioral change such
as financial incentives including metering and volumetric pricing, and raising public
awareness.

One of the most critical demand management issues is water re-allocation, particularly from
agriculture. This objective requires that effective policy guidelines be developed which would
improve the performance of this sector which is by far, the largest user of water, averaging 80
percent in most IDB member countries. Such issues include increasing investments to upgrade
the traditional irrigation systems through the adoption of modemn water delivery technology.
This technology improves productivity of water (crop per drop, or cash retumn per unit of
water delivered), and could increase diversification and commercialization of agriculture. The
process of achieving this. objective should be gradual, involving the beneficiaries, and
selective in converting traditional systems into high performing delivery networks.

98



b) Assist member countries build water storage facilities: The Bank should finance the
rehabilitation and upgrading of water delivery systems—be it through a domestic or an
international private operator. In the same wvein, it should support more forcefully water
pollution control projects (e.g., wastewater treatment plants, sewerage systems).

The development of new water resources is not optional but necessary in many member
countries facing severe water (and power) shortages. These countries urgently need to increase
therr water storage capacity, in order to meet rising water demand, most especially during the
dry season; and electricity demand.

The Bank should support dam and water storage. There is a growing consensus amongst
donors on the need to restore a more balanced view on the merits of large hydraulic
infrastructure projects, which developing countries have persistently been calling for.

Another area of interest for the Bank is to assist member countries to explore desirable options
for cross country water transfer. (The United States constructed large conveyance system in
California which extends over more than 450 km. China has been constructing mter basin
water transfer over large tracks of central and western China). Similarly, can Turkey share a
volume of its water with Syria and Jordan? Can Iraq deliver water to the GCC countries? Such
options are likely to be expensive and would require careful studies and thorough analysis.
The looming crises would suggest that such options can not be ignored and that IDB should
explore alternatives for water transfer with its member countries and assist them in carrying
out objective assessments of risks and benefits of these options. Such assessments could be
carried out within a framework of international cooperation with the Bank can help estabhish
among concerned member countries.

¢) Support member countries exchange of information and best practices: The Bank
should also promote, through regional fora, the exchange of experience and best practices in
demand management amongst its member countries. The Bank should cautiously assess the
sustainability of irrigation and water projects in terms of compliance with safe guards, and the
availability and reliability of water supply source, both in quantity and quality and the’
potential impact on other water user groups.

Public investment in the water sector should consider the multidimensionality of water, and
the interrelationship among the competing users, and be supported by reliable tools to measure
the short and long term impact on the society. Such investment may also have drastic effects
on the water resources in the country which have to be carefully considered in assessing the
cost and benefits of the investment projects on current and future users of the water
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d) DB can support international cooperation in the water sector:

The Bank can initiate several initiatives among member countries to support integrated river
basin planning and joint water development projects: Effective water management can also
be achieved when governments adopt the river basin management approach. The objective of
such an approach is to protect the integrity of water system. This objective can be
accomplished by recognizing the need to protect the total hydrological cycle which is usually
contamed within the river basin. © This includes water catchments, watershed and related
drainage systems. Such intervention is essential for the sustainability of shared water
resources, Governments at the highest level should establish water commissions to enhance
national and international cooperation for water joint water development and allocation. They
should strengthen legal agreements and partnership among water users to go beyond sharing
water resources to design joint development and management corporations.

Promoting cooperation amongst member countries is one of the three Strategic Objectives
identified in the /DB Group Strategic Framework The management of shared natural
resources, especially water, can be a strong incentive and an effective tool for promoting
regional cooperation—conversely, if mishandled, it can also become a source of contention
and potential conflict. However, despite the complex issues surrounding the management of
shared water resources, the Bank should strive, whenever and wherever feasible, to promote
stronger regional cooperation amongst its member countries, especially if it is requested by the
concerned riparian states to do so.

The Bank should also support interested governments in setting-up regional commissions or
task forces, and assist concemned riparian states to assume full ownership of these initiatives.
The Bank should work with other donors to provide support only to jointly-agreed programs
and projects. Unfortunately, experience shows that it is not so unusual for deserving regional
bodies to be-basically left to their own devices: As a result, they enter into a vicious circle of
unpaid dues and subsequent under-delivery, making even harder to justify the payment of
dues—a case in point is the Niger Basin Authority, which despite having a very good legal
framework became basically ineffective over the years due to lack of resources; this situation
is now being reversed thanks to a World Bank/GEF grant awarded in 2004. There is a
growing consensus amongst donors that unilateral approaches are simply unsustainable—the
looming water crisis is also dictating the need for a stronger (basin-wide) cooperation for
sharing water resources.

€) Assist in improving the impact of water on the environment: Investment in extensive
water projects has also resulted in high environmental cost Poor management of water in
agriculture and the damage to the environment such as increasing water logging and salinity,
decline in biodiversity, and polluted water ways and river deltas, has caused many agencies to
question the wisdom of this investment. To avoid the repeat of these glanng failures and
associated damage to the environment, The Bank should work with other donors to assist
member countries build adequate safeguards in all water projects. The costs of addressing
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these requirements have added financial and technical burdens on water agencies and may
cause further delays in attracting investors or public financing to implement much needed
water improvermnent schemes.

f) IDB should strengthen strategic partnership with other donors and multilateral
development banks (MDBs): The Bank, in its effort to assist member countries in the areas
listed above, should maintain strong partnership with major donors and international
development banks engaged in the water sector. Donor agencies have established global units
to monitor the water sector such as the Global Water Partnership, the World Water Council,
and the World Water Forum. Because the Bank is a major player in supporting the water
sector in critical regions of the world, partnership with these specialized units would allow the
Bank to shape the global water agenda and build productive support for its member countries.
The Bank should increase its engagement with other donors to conduct regional water studies
and to prepare regional water strategies. Such participation would lead to joint financing of
water projects which are, by their very nature, capital-intensive, especially water resources
development schemes, and often require the pooling of donor resources. The Bank should
work with member countries and interested donors to increase joint co financing of projects.
Among the major and bilateral donors is the World Bank which is carrying extensive work on
developing water a strategy and investment program for the Middle East and North Aftica, the
African Development Bank which is increasing its support to the water sector in Sub Saharan
Africa, and the Asian Development Bank which is active in South and East Asia, and is
expanding its water portfolio in Central Asia.

This partnership should also provide support to improve project implementation and portfolio
quality. Questions are frequently asked about the efficiency of investment and impact on the
ground. The Bank should coordinate with other donors to ensure that jointly financed project
enjoy good quality at entry, and are well monitored and evaluated during implementation.

3) Future emphasis in IDB water portfolio:

Based on the discussion in the previous sections, The Bank can assist member countries
through well targeted investment operations responsive to the main issues facing the water
sector in these countries. The portfolio should be designed within strategic framework based
on strong partnerships and synergies with development partners, including multilateral and
bilateral donors, and is guided by the following principles;

a) Clear Focus on poverty alleviation and health improvement,

b) Water quality and quantity issues should be considered simultaneously,
¢) Improving water use efficiency should be accorded a high priority,

d) Strong stakcholders' participation to ensure ownership and commitment,
€) Ensure environmental sustainability,

f) Promote integrated water resources management,

g) Support the decentralization of water services delivery,
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k) Support "poiluter-pays” principle (for industry and major polluters), ix) support
private sector involvement, especially the domestic one,

1) Maintain a balanced approach between the economic and social dimensions of water,
depending on context—user charges should cover O&M costs; support we]l-targeted

(pro-poor) subsidies.

Priority areas where investment in the water sector is needed based on the issues discussed so
far include:

1-Rural water supply and sanitation, most especially in sub-Saharan Africa—there is an urgent
need to generally re-engage the water supply and sanitation sector in sub-Saharan Affica,
which has been somechow neglected in the past few years. This will require a more proactive
approach on the part of the Bank for translating existing needs into mature projects.
2- Small scale irrigation in Sub Saharan Africa to improve production of high value crops, and
be based on strong partnership with the beneficiaries.

3-Wastewater management in urban areas, particularly in the Middle East and North Africa—
this sector is less likely to attract external (and private) funding than urban water supply.

4- Rehabilitation of urban water supply systems in Central Asia and, to a lesser degree, in the
Middle East and North Africa—assistance should focus on secondary towns and cities.

5- Water demand management programs, focused on improving modern irrigation system to
reduce water waste and rationalize allocation of water to this sector, especially in the Middle
East and North Aftica.

6- Rehabilitation and modemization of irmigation and drainage systems in Central Asia and, to
a lesser degree, in sub-Saharan Africa—the focus should be on improving water use efficiency
and production yields rather than expanding imigated areas.

7- Water storage facilities and multi-purpose water schemes especially in Sub Saharan Africa.

8- Feasibility studies to assess joint management of shared river basin. Priority should be
given to the Senegal, Niger, Euphrates, and Tigris rivers.

9- Capacity building in integrated water resources management and public water utilities
managemeni, including demand management—this is most relevant to borrowing member
countries in-and and semi-arid areas, and where improving water use efficiency is a high
priority.
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Annex 2

Water resources, Water Balance, and water use in IDB member countries

The following tables were adapted from FAO data base:
http://www.fao.org/ag/agl/aglw/aquastat/regions/. Areas for individual countries not
included in the tables such as Pakistan and Bangladesh, Turkey. And Albania can be
obtained from this site...

The survey concentrated mostly on renewable resources by regions. Distinction is made
between the water resources generated from precipitation falling on the territory of the
country or internal renewable resources, and global renewable resources which
includes transfers from neighboring countries (mostly through rivers). In both cases, the
figure represents the maximum potential water resource irrespective of development
potential, such as regulation of stream flow, or extractable groundwater.

TABLE 1 - Regional distribution of water resources in Sub Saharan Africa:

TABLE 2 - Regional distribution of water withdrawals, by sector, in Sub Saharan Africa
TABLE 3 - Regional distribution of irrigation methods in Sub Saharan Africa

TABLE 4: Renewable surface water resources of the Aral Sea basin

TABLE 5 - Sub-regional distribution of the renewable water resources in West Asia and .

North Africa and Central Asia

TABLE 6- Sub-regional distribution of water withdrawal, by sector, in West Asia, Norlh
Africa and Central Asia

TABLE7: Water withdrawal as percentage of total internal renewable water resources
(IRWR) in West Asia, North Africa, and Central Asia

TABLE 8 Sub-regional distributions of irrigation methods in West Asia, North Africa, and
Central Asia

TABLE 9 - Origin of irrigation water by sub-region in West Asia, North Africa and Central
Asia

TABLE 10 sub-regional distributions of the main irrigated crops (based on partial
information) :
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TABLE 1 - Regional distribution of water resources in Sub Saharan Africa:

Region Area Precip. Intemal renewable resources

(1000 km?) | (km*Am) | (km*yr) (mm/yr) %oftotal | % of precip.
Northern 5753 411 50 8.7 12 122
Sudanc-Sahelian 8591 2878 170 198 43 59
Gulf of Guinea 2106 2965 952 4520 238 32.1

TABLE 2 - Regional distribution of water withdrawals, by sector, In Sub Saharan Africa:

Region Withdrawals by sector
Agriculiure | Communities | Industries Total As % of As % of
. . : total internal resources

<AOm'hr | 10w | x10mhyr | x1CPmiAyr % %

Northern 65 000 5 500 5800 76 300 50.9 1526
(85%) (7%) (8%) (100%)

Sudano- 2 600, 1200 300 24100 16.1 14.2
Sahelian (94%) (5%) (1%) (100%)
Gulfof 3800 1600 700 6100 41 06
Guinea ©2%) | - 26%) (12%) (100%)
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TABLE 3 - Regional distribution of irrigation methods in Sub Saharan Africa:

Irrigation Other Flood
Fullor | Spate | Gaquipped | Tom | Cuiivatod j recession -
A L U= | wetlands/ | cropping Total
partial | irrigation | wetlands/ | irrigation valley
Region control valley botto
8 bottoms s
‘000ha | '000ha | 000ha | '000ha | '000ha | '000ha |['000ha| as%%of | as%of
total cultivated
land
Northern 5610 305 - 5915 - -1 5915 41.5 248
(95%) (5%) ()] (100%) G (-) [ (100%)
Sudano- 2263 212 9 2484 97 29| 2877 202 12.1
Sahelian a9 % O] (86%) %)  (10%) | (100%)
Gulf of 307 - 163 470 193 730 1393 98 40
Guinea (22%) () (1% (33%) (14%) | (53%) { (100%)
TABLE 4: Renewable surface water resources of the Aral Sea basin
frCountry or Amu Darya basin | Syr Daryabasin | Aral Sea basin
P Zone
km? % of %of [kmPper| %of |km*per| %of | km’per | %of
i basin country year | basin | year | basin year basin
| area area
! South- 540 000 28 20 T00] aso] 2] aso] 39
Kazakhstan
Turkmenistan 466 600 24 9% 0.98 12 - 00 098 08
Uzbekistan 447 400 23 100 470 6.0 484 13.0 9.54 83
North- 234 800 12 36 6.18 19 - 00 6.18 53
Afghanistan
Tajikistan 141 670 7 99 6290 80.2 0.40 1.1 63.30 548
Kyrgyz 117 500 6 59 1.93 25] 2725] 734 2018 252
Republic
Total 1947970 100 7669 9771 3699 996! [1368| 983
Basin * 7846] 10007 37.14) 1000] 11560 1000

E * Time series and methods used for water resources computation for the basin as a whole and for each country

{ may vary, which explains the difference between the total of countries and the value for the whole basin.
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TABLE 5 - Sub-regional distributionof.the renewable water resources in
West Asia and North Africa and Central Asia:

1 Region Area | Population Annual 1 Annual internal renewable water resources
b 95 precipitation :
1 | thousand | thousand mm | km* | mm | as%of | m?per
k |k inhabitants . | precipitation { inhabitant
: Moghrer | 5777 | Tisu4 | 86 495 | 8 s | 98 | em
North-eastern ( 4168 | 100856 | 306 | 1275 | 10 [ 43 4 | aw
; Arabian | 3103 | 39110 ’rw 26 | 2 | 8 31 197
; Peninsula | | ; )
A [MiddleBast | 1512 | 106635 | 421 [ 637 [1e2 | 25 | 384 | 229
] [ConmalAsia [ 3926 | 243316 [ 304 [ 1195 [138 | sa1 | 453 | 2226
| Total Near East | 18486 | 61461 | 208 [ 3848 | 48 | 885 | 230 | 157
[world | 134223 [ 5716407 [ 820 [110000 | 298 [ 40000 [ 364 | 70
N.Eastas%of | 13.8 ’ l l 35 r l 22 r [ 25
world » |
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TABLE 6- Sub-regional distribution of water withdrawal, by sector, in
West Asia, North Africa and Central Asia:

Region [ Water withdrawal by sector % py rp’/yeqr per
i [ [ ||
1 k@ | Yoof km’per‘ % of . Km’per‘ % of total | km? per year
| per | total | year | total | year ’
1 year i i : |
[Maghreb | 211 [ 85 [ 25 [ 10 | 12 [ s {— us |48 | 38
Northeastern | 650 | 88 | 39 s | a8 7 737 14.4 764
Aﬁw { B
Asbisn | 212 ) 8 | 26 | 11 | 05 2 243 48 659
| Peninsula ; | : .
[Middekast [777] 85 [ 77 [ 8 | 60 [ 7 | oa |18 ] oo
[Cenmminsia [2829 o5 | 83 | 3 | 70 | 2 | 282 [ss2| 130
| Total Near | 4679 | 91 250 | 5 195 4 5124 | 1000 964
East B
Word1990 | 2 | 69 | 2592 | 8 | ms2 73 32400 660
|26 :
NEastas % 1[20.9 96 26 158 146
of world ] ]
TABLE7: Water withdrawal as percentage of total interpal rencwable
water resources (IRWR) in West Asia, North Africa, and Central Asia:
. [Region [ Water withdrawal
‘ ( total km*/year i’ as % of IRWR
[Maghreb‘ [ 2438 i 51
| North-castern Africa | 7.7 [ 171
| Arabian Peninsula | | 243 I 317
[ Middie East [ 914 [ 3
[ Central Asia [ 2082 ] 55
( Total { 5124 [ 58
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TABLE 8 Sub-regionasl distribution of irrigation methods in West Asia, North Africa, and Central Asia:

:[Riegion'

Irrigation

Flood

' Water

Total Near East { 45618122 | 2002361 j[ 115164,[ 47735647

l ] ) recession | managed
l l full or equipped | Total a3%of | as%of |cropping | area
‘ xmgauon wetl/ivb* | irrigation total cultivated
[ | b Jhar'm lﬂa [ | | o | Ha
| Maghreb | 2412900 | 305000 | o] 27700 6 16| 64000 2781900
| N-castern Africa | 5196674 | 196200 | of s8m|  n| 46 0| 5392874
[ Arabian 2139887 | 98320 ' o 2238207 5 ] 80 0! 2238207
| Peninsula _ ' : i : '
[MiddieEast | 8801127 393[ misie4| 8916684 19 30 0| 8916684
ICen'ualAgi'a_A | 27067534 [ 1402448 | 0 28469982 59 ] 75 { 1240552 | 2971034
100 | 48 | 1304552 | 49040199

[ 93%.

% |

97% r

’l

3%

100%

World NE as %
of world

246408529
19.4%

ivb = inland valley bottom
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TABLE 9 - Origin of irrigation water by sub-region in West Asia, North Africa and Central Asia:

Region Full or partial control irrigation: area equipped in hectares
surface % oftotal groundwater % of non- % of total total area
water (renewable total conventional
and fossil) walter
Maghreb 1037649 43.0 1355251 56.2 20000 08 2412900
North-eastern 4969800 95.6 222674 4200 0.1 5196674
Africa
Arabian 51000 24 2066874 96.6 22013 1.0 2139887
Peninsula
Middle East 7198091 81.8 1598856 18.2 4180 ) 801127
Central Asia 17865132 66.0 9202402 340 0 0.0 27067534
Total 31121672 682 14446057 317 50393 0.1 45618122
Note: Figures for Algeria, Libya, Somalia and Turkmenistan have been estimated on the basis of sub-regional
trends
‘TABLE 10: Sub-regional distribution of the main irrigated crops (based on partial information)
Region wheat other fodder | vegetables | cotton other | permanent total
(unit: '000 cereals * crops - annual crops
hﬂ) E2 1]
Maghreb 158 507 125 573 16 179 464 2022
8% 25% 6% 28% 1% 9% 23% 100%
N-eastern 1077 2024 1098 409 704 858 386 6556
Africa 16% 31% 17% % 11% 13% 6% 100%
Arabian 916 243 323 178 13 23 326 2022
Peninsula 45% 12% 16% 9% 1% 1% 16% 100%
Middie 784 576 38 307 408 39 197 2706
East 29% 21 % 1% 11% 15% 15% % 100%
Central 10331 3769 1187 896 3846 846 1615 22490
| Asia 46% 17% 5% 4% 17% 4% 7% 100%
Total Near { 13226 7119 2771 2363 4987 2302 2988 35796
East 37% 20% 8% 7% 14% 6% 8% 100%
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