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FOREWORD - V

Foreword

Water is an essential life-sustaining element. It pervades our lives and is deeply embedded
in our cultural backgrounds. The basic human needs of a secure food supply and freedom from
disease depend on it. Social development - endeavours such as the smooth functioning of
hospitals - likewise relies on the availability of clean water. Economic development requires energy
resources and industrial activities, and both are in turn water-dependent. The provision of
sanitation for girls in schools offers yet another example of water's broader links - it has positive
effects on hygiene and health, keeps girls in school, and helps to safeguard the natural
environment. For these reasons and many more, access to safe drinking water and sanitation is
both a development target in its own right and integrally linked to achieving all the Millennium
Development Goals.

The United Nations World Water Development Report is the flagship publication of UN-Water,
the inter-agency mechanism established to coordinate the activities of all United Nations agencies
and entities working in the area of freshwater resources. First published in 2003 as a contribution
to the International Year of Freshwater, the Report is produced by UN-Water's World Water
Assessment Programme (WWAP). Working closely with governments, non-governmental
organizations, civil society groups and the private sector, WWAP monitors water problems,
provides recommendations for meeting future demand, and develops case studies in order to
promote informed discussion of freshwater issues.

This second edition of the World Water Development Report - Water, A Shared Responsibility -
shows that collective responsibility is essential for assessing and monitoring progress and for
meeting internationally-agreed targets and goals. As we move further into the International
Decade for Action, ‘Water for Life' (2005-2015), | urge all partners to work more closely together
to promote respect for the natural ecosystems on which we depend, and to ensure that all people
enjoy access to safe water and the benefits it makes possible.

Kofi A. Annan
UN Secretary General
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Prologue

In March 2003, at the Third World Water Forum held in Kyoto, Japan, | had the pleasure of
introducing the first World Water Development Report, which is now being used as an
educational tool and as a guide for decision-makers in many countries around the world. Its
impact was such that it created a momentum at the international level for the creation of the
International Decade for Action, ‘Water for Life’ (2005-2015).

It gives me great pleasure, therefore, to introduce the second in this series of World Water
Development Reports - Water, A Shared Responsibility. Its publication is most timely, coming just
one year after the launch of the Decade and in time for the fourth World Water Forum in Mexico
City in March 2006. Subsequent editions of the Report are scheduled for production in 2009,
2012 and 2015, and will provide substantive content for the Decade’s agenda. They will assist in
monitoring progress towards achieving the targets set at the Millennium Summit and the World
Summit for Sustainable Development, many of which have timelines culminating in 2015.

Water, of course, is everyone's business. Hardly a day goes by when we do not hear of
another flood, another drought or another pollution spill into surface waters or groundwaters.
Each of these issues has a direct or indirect impact not only on human security but also on
livelihoods and development. The issues involved range from those of basic human well-being
(food security and health), to those of economic development (industry and energy), to essential
questions about the preservation of natural ecosystems on which ultimately we all depend. These
issues are inter-related and have to be considered together in a holistic manner.

It is thus entirely appropriate that some twenty-four agencies and entities within the United
Nations system are involved, with a shared purpose, in producing a comprehensive and objective
global report on water issues and the measures being taken to address the related challenges
that beset humanity worldwide.

I am very proud that UNESCO, by housing the Secretariat for the World Water Assessment
Programme and providing a trust fund to help underwrite the costs of the production of the
Report, is facilitating the process of bringing the UN agencies together in common cause. | firmly
believe that understanding the many systems that underlie water issues - scientific and cultural,
economic and social - will enhance our ability to better manage this precious resource and will
help lead to poverty elimination and world peace.

7(_ 4«—4@_—-——4_—

Koichiro Matsuura
UNESCO Director General
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PREFACE - IX

Preface

In the three years since the launch of the first World Water Development Report at the Third
World Water Forum in Kyoto (March 2003), the world has witnessed considerable change. There
have been many instances of major water-related disasters: the 2004 Indian Ocean tsunami; the
2004 and 2005 hurricanes in the Caribbean, the west Pacific and the United States; the 2005
floods in central and eastern Europe as well as in many other regions; and the extensive droughts
in Niger, Mali, Spain and Portugal. These are a constant reminder of both the destructive power of
water and the misery deriving from lack of it in so many regions of the world.

These extreme events are the most prominent illustrations of fundamental changes that are
affecting water resources worldwide. In many cases, this evolution is most probably linked to slow
but persistent changes in the global climate, a phenomenon supported by a growing body of
evidence. The combination of lower precipitation and higher evaporation in many regions is
diminishing water quantities in rivers, lakes and groundwater storage, while increased pollution is
damaging ecosystems and the health, lives and livelihoods of those without access to adequate,
safe drinking water and basic sanitation.

Major demographic changes are also seriously affecting the quality and quantity of available
freshwater on the planet. While the more developed countries enjoy relatively stable populations,
the less-developed regions of the world are generally experiencing rapid growth and population
shifts, particularly in towns, small cities and mega-cities. In many rapidly growing urban areas, it
is proving difficult to build the infrastructure necessary to deliver water supply and sanitation
facilities to service the population, leading to poor health, low quality of life and, in many cases,
to social unrest. To the urban demands for water must be added the increasing demands on
water for food production, energy creation and industrial uses.

Large shifts in the geographic distribution of populations occur in various contexts, often
adding to water supply problems and social tension. In areas, such as Darfur, there are both
internally displaced persons and transboundary refugees. Legal and illegal economic migrants are
swelling populations in parts of the United States, and Western Europe, as elsewhere. Increasing
tourism to many holiday destinations often exerts a strain on the water supplies of these regions.
Whether the result of continued unrest and warfare, terrorist activities or economic instability,
population movement is a factor that has a substantial impact on water availability in the world.
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WATER:

A SHARED RESPONSIBILITY

It is against these changes in the global situation - some rapid and very noticeable, others
insidious and yet persistent - that the governance of water resources must be assessed. This
second Report, Water, A Shared Responsibility, sets water issues against this evolving background
and places greater emphasis on governance issues.

It is proving extremely difficult for many governments to effectively confront the many
intertwined issues concerning water. Not only is it difficult for departments within national
governments to collaborate effectively, but problems are compounded when many management
decisions have to be taken at sub-national and community levels, as the linkage and cooperation
between different levels of government is often tenuous at best. The challenges for government
agencies to link to NGOs and the private sector for resolving water issues further complicate
management and decision-making. The task of managing water becomes even more complex
when rivers flow from one country to another. The building of cooperative upstream-downstream
relationships is becoming increasingly important with close to half of the world's people living in
river basins or above aquifers that cross international borders.

An important goal of the World Water Assessment Programme - founded in 2000 at the
request of governments within the Commission on Sustainable Development - is therefore to
assist governments in developing their national water management plans. Thus, a number of case
studies have been developed and included in the Report. In the first Report, 7 case studies
involving 12 countries were included to illustrate the variety of circumstances in different regions
of the world. Since then, the number of case studies has grown to 17 involving 41 countries. In a
single volume, it is not possible to describe all case studies in detail. Thus we choose to
summarize the case studies in the Report and publish the details of each study on our website.
This strategy also allows us to make all the necessary updates as new data and information
become available.

As we move through the International Decade for Action, 'Water for Life', 2005-2015, the
World Water Development Reports will provide a series of assessments that will facilitate the
monitoring of change in the water sector, both on a global basis and within a growing number of
case study countries and river basins. The purpose of the Decade is to focus on the
implementation of water-related programmes and projects, while striving to ensure cooperation at
all levels, including the participation of women, to achieve the internationally-agreed water-
related goals.
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A number of issues identified by UN-Water as priorities for the Decade include coping with water
scarcity, access to drinking water, sanitation and hygiene, and disaster risk reduction, particularly
in Africa. The Decade aims to support countries in addressing the challenges and achieving the
water-related goals of Agenda 21, the UN Millennium Declaration and the Johannesburg Plan of
Implementation, as well as those of the 12t and 13" sessions of the Commission on Sustainable
Development.

The triennial World Water Development Reports will provide substantive content for the
Decade's agenda (subsequent editions of the Report are scheduled for production in 2009, 2012
and 2015) and lay the foundation for a continuous, global monitoring system, pooling the unique
perspectives and expertise of the 24 UN agencies that comprise UN-Water, in partnership with
governments and other entities concerned with freshwater issues.

We trust that you will find this Report both informative and stimulating.

Gordon Young
WWAP Coordinator
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Water is the earth's eye, looking into which :
measures the depth of his own nature.

Henry David Thoreau
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SECTION 1

Changing Contexts

The key challenges of water management can only be understood
within the context of water's role in the world today. Many of the
world's socio-economic systems are becoming linked at an
unprecedented rate. Fast developing communications and
transportation systems - including television, Internet and mobile
phones - enable many of us to see first hand, and often in real
time, what is happening in the world and even take us there
should we wish. We are witnessing the impact of extreme climates
in floods and drought conditions as well as that of poverty,
warfare and disease, which still bedevil so many people of the
world, often in increasingly crowded urban conditions.

It is within this setting that the world's water managers have to
manage what is an increasingly scarce resource. The pressures and
complexity that they face, in what is often a fast changing setting
where the available resources can vary greatly in time and space,
are huge. This section gives an overview of this and the
increasingly refined techniques necessary to secure the equitable
management of one of the planet's most precious resources.

Global Map 1: Index of Non-sustainable Water Use
Global Map 2: Urban Population Growth

Chapter 1 - Living in a Changing
World

Emphasizing the central role of water
use and allocation in poverty
alleviation and socio-economic
development, this chapter discusses some of the many
ways in which demographic and technological change,
globalization and trade, climate variability, HIV/AIDS,
warfare, etc., affect and are impacted by water. Key
concepts of water management, sustainability and equity
are introduced, as is the pivotal role of the many
activities of the UN system in the water sector.

Chapter 2 - The Challenges of
Governance (UNDP with IFAD)

Recognizing that the water crisis is
largely a crisis of governance, this
chapter outlines many of the leading
obstacles to sound and sustainable water management:
sector fragmentation, poverty, corruption, stagnated
budgets, declining levels of development assistance and
investment in the water sector, inadequate institutions
and limited stakeholder participation. While the progress
towards reforming water governance remains slow, this
chapter provides recommendations for balancing the
social, economic, political and environmental dimensions
of water.

#= =2 Chapter 3 - Water and Human

g

-"_- = Settlements in an Urbanizing
World (UN-HABITAT)

Increasing population growth is
creating major problems worldwide.
Growing urban water supply and sanitation needs,
particularly in lower- and middle-income countries, face
increasing competition with other sectors. Rising incomes
in other portions of the world population fuel demand for
manufactured goods and environmental services and
amenities, all of which require water. This chapter
emphasizes the scale of the growing urban water
challenges, pointing out that nearly one-third of urban
dwellers worldwide live in slums.
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Index of Non-sustainable Water Use

In general, human society has positioned itself in areas highly localized dimension to these broader geographic
with locally sustainable water supplies, in the form of trends. Where water use exceeds local supplies society is
runoff, and/or river and stream flows (Postel et al., 1996; dependent on infrastructure that transports water over
Vorosmarty et al., 2005b). This map illustrates where long distances (i.e., pipelines and canals) or on

human water use (domestic, industrial and agricultural) groundwater extraction — an unsustainable practice over
exceeds average water supplies annually. Areas of high the long-term. Both the map and the graph below

water overuse (highlighted in red to brown tones) tend to understate the problem, as the impact of seasonal

occur in regions that are highly dependent on irrigated shortages are not reflected. The consequences of overuse
agriculture, such as the Indo-Gangetic Plain in South Asia, include diminished river flow, depletion of groundwater
the North China Plain and the High Plains in North reserves, reduction of environmental flows needed to
America. Urban concentration of water demand adds a sustain aquatic ecosystems, and potential societal conflict.

Water use in excess of natural supply (average annual)

Ill.
- High - Moderate Low |:| Little or no use - Adequate supply
6000 -
£ A The graph (left) shows that in 2000, of the world's
’—E’; total population 20% had no appreciable natural
§§ water supply, 65% (85% minus the 20% with no
%E 3000 1 appreciable water supply mentioned above) shared
g E low-to-moderate supplies (<50% of global runoff)
CE 1150 and only 15% enjoyed relative abundance (>50% of
global runoff).
0 T T )

0 0.2 0.4 0.6 0.8 1

Fraction of global runoff

Source: Water Systems Analysis Group, University of New Hampshire. Datasets available for download at http://wwdrii.sr.unh.edu/
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Urban Population Growth

In 1950, the world's population was about 2.5 billion
people; by 2000, global population was just over 6
billion, an increase of nearly 150 percent in only 50
years. During this time, the proportion of the global
population living in urban areas increased from 29 to 47
percent and it is estimated that by 2010, more than 50
percent of the global population will be urban dwellers
(UN, 2003).

In less developed regions of the world, this increase has
been even more dramatic: in Africa and Asia the fraction
of urban population has nearly tripled in the last 50 years
(see graph below). Between 2000 and 2030, most
population growth is expected to occur within the urban
areas of less developed countries, while overall, rural
population is expected to decline slightly.

Global Population Density, 2000

Global Rural Urban Mapping Project (GRUMP) alpha Centre for International Earth Science Information
Network (CIESIN) Columbia University in the City of New York

Persons per square km

<1 1-4 - 5-24 - 25-249 - 250-999 - 1000+ E No data

Proportion of total population that resides
in urban areas by region
Oceania

North America
Latin America

Europe

Asia
Africa

1950 1960 1970 1980 1990 2000 2010

Roughly 3% of the earth’s land surface is occupied
by urban areas, with the highest concentrations
occurring along the coasts and waterways. The
historical importance of water as a means of
transport as well as a resource has meant that
inland water and river corridors have been
important in determining the spatial organization
and distribution of human settlements.

Sources: Center for International Earth Science Information Network, Columbia University, Water Systems Analysis Group, University of New Hampshire
Data available for download at http://wwdrii.sr.unh.edu/
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WATER: A SHARED RESPONSIBILITY

Key messages:

At present, our society has not yet attained a level of sustainability whereby humanity honours and
respects life upon this planet and uses fairly and equitably the resources it provides. The UN system has
taken on a lead role in addressing this challenge through the setting of the Millennium Development Goals
and water has a crucial role to play in this. Forty percent of the world’s population live in situations of
extreme poverty and efforts are underway to lift them out of the poverty trap and to offer greater
protection from the natural hazards that still prevail. This introductory chapter will give a flavour of some
of the critical challenges involved in managing freshwater to enable poverty alleviation and socio-
economic development, within an environmentally-sound integrated framework.

Water is the primary life-giving resource. Its
availability is an essential component in socio-
economic development and poverty reduction.
Today, a number of significant factors have an
impact both on this resource and on managing
water in an integrated, sustainable and equitable
manner. These include widespread poverty,
malnutrition, the dramatic impacts of demographic
change, growing urbanization, the effects of
globalization - with the threats and opportunities
this brings - and the recent manifestations of
climate change. All these factors impinge on the
water sector in increasingly complex ways.

The defining characteristic of today's world is
change. In almost every sector, including the
natural world, the pace of change is unprecedented
in recent history. Technological change, especially
in information and communications technology,
facilitates 'globalization’, which in turn affects
virtually all aspects of our lives as physical and
cultural products move ever more easily around
the world. As internationalization and rapid
economic growth in many societies alter
traditional socio-economic structures, it is clear
that change, although virtually pervasive, is not
entirely positive. Many people, especially in the
developing world and especially those on urban
margins and in rural areas, are left behind in
poverty and mired in preventable disease. All the
chapters in this Report address this issue in one
form or another.

Exacerbating the challenge of economic
development is the issue of climate change,
which strongly influences the hydrological cycle.
Droughts and floods, intensified by climate

change, can lead to famine, loss of resources and
contamination of water supplies. Population
pressure on forest resources can accelerate land
degradation and compromise watershed
functions, increasing the vulnerability of the
poorest communities. Warming temperatures,
rising sea levels, uncertain effects on ecosystems,
and increased climatic variability are just some of
the changes expected to have a disproportionate
and significant impact on developing countries.
While climate may reduce poor people’'s assets,
increased climate variability will increase their
vulnerability and undermine their resilience and
coping ability. Thus, climate variability and
change present a fundamental challenge to the
long-term development prospects of many
developing countries, and will make it difficult to
meet and sustain the Millennium Development
Goals (MDGs).

In short, water is fundamental to our way of life,
at whatever point in the socio-economic
spectrum a community may be situated. It is
likewise crucial to the preservation of the
essential ecosystems upon which our lives
depend. Whatever development initiatives are
proposed over and above the provision of secure
access to water - and such initiatives are many
and varied - unless the requisite water services
are secured and provided, these initiatives will
not succeed. Access to secure water supplies is
essential. This seems self-evident. Yet, as this
Report shows, it is clear that the central role of
water in development is neither well understood
nor appreciated. Much more needs to be done by
the water sector to educate the world at large
and decision-makers in particular.
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Part 1. Changing Socio-economic

Contexts

Poverty impinges on individual households and families. In aggregate it affects approximately
1 billion people worldwide. This represents one-sixth of the total world population who,

through sickness, hunger, thirst, destitution and marginalization, find it nearly impossible to

climb out of the pit of extreme poverty. Very poor people struggle to pay for adequate food

The rural poor

and water, for housing, for medicines and drugs to treat sick family members, for transport to

get to places of work or carry sick family members to treatment centres, and for the

education of their children.

1a. Poverty, water and development

The extreme poor live hand to mouth - what they
earn, in an urban area on a good day, will buy food
and water for the family for that day. Very often,
the quantity of water needed for good personal
and domestic hygiene is too expensive to buy from
street water vendors, too far to carry in the case of
distant water sources, and often necessitates the
use of polluted water from nearby, heavily used,
rivers and streams. Rarely do they have access to
improved sanitation and, where this may be
available from a public facility in towns and cities,
the cost to the whole family may be prohibitive
(see Chapter 6). Many poor families occupy land
over which they have no formal legal rights - in a
squatter community or slum, often with little flood
protection infrastructure (see Chapters 3 and 10).
Many also farm on marginal lands owned by others
with limited access to reliable water (see Chapter 7).
Drainage systems for urban rain and storm water
are frequently inadequate, no formal systems for
solid waste collection are provided, and there is a
lack of paved areas, such as footpaths and roads.
The latter are important and not just for movement;
they also provide a location for the installation and
ready operation and maintenance of network utility
services such as water, drainage and electricity. The
payment structure for many utility services (e.g.
water, electricity), with their up-front connection
charges and monthly consumption charges (see
Chapter 12), are often too high for the poor to pay
them. On top of all of this, debt frequently adds to
the burdens of poor households.

In rural areas, the food and water needed by families
will be taken largely from the natural environment.
Water is carried from a distant spring or pool, some

are often at the
end of irrigation

not very nutritious food may be grown on marginally
productive land, or collected from forests and is most
often insufficient to satisfy hunger and provide
needed nourishment. The rural poor are often at the
end of irrigation systems, and at the whim of richer

systems, and at
the whim of
richer upstream

upstream users for water, or pushed out onto land users for
dependent totally on what may be, with growing
climate variability, increasingly erratic rainfall. Deep water...

well water abstractions by richer farmers and water-
using industries can lower water tables to the extent
that poorer families and communities cannot then
access the groundwater. Untreated municipal and
industrial effluents also pollute the surface and
groundwater sources relied on by the poor for their
water supplies, without redress.

Unbridled competition from richer farmers and
industry, productive land, agriculture and fisheries
often puts the poor at a serious disadvantage. The
implementation of national food policies (through
subsidies, taxes, tariffs, food aid etc.) can distort
markets and marginalize the rural poor; and
inadequately organized and non pro-poor international
trade liberalization can exacerbate this. Because of the
difficulties poor families face in accumulating any
surpluses - food or financial - they find it difficult to
maintain consumption when their incomes are
interrupted or their crops fail. The poor are excluded
from many life-saving and livelihood opportunities,
either because of inadequate provision of basic
community services by local authorities - health care,
transport, education and training, emergency services
(e.g. fire-fighting) and law enforcement - or their
inability to pay for these services.

Perhaps at no stage in the poverty relief process
is water and sanitation more critical than at the
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Africa is subject to famine, beset by disease and
mostly isolated from contemporary international
trade. Bad governance and rapid population
growth add to the problems. Its very narrow
range of exports, restricted to agricultural
commodities, some mineral resources and
hydrocarbons - all of which are subject to the
price vagaries of international markets - further
restricts economic development. Africa is not
dissimilar to Asia around forty years ago. In Asia,

however, high-yield staple crops (rice and
wheat), introduced during the Asian green
revolution, enabled food production to grow
rapidly as the continent's vast plains were well
suited to irrigation. Agricultural income grew
rapidly, and production diversified. Surplus
labour migrated to the cities, leading to rapid
urbanization and industrialization. However,
Africa does not have the same sort of irrigation
potential as Asia. Malaria and the growing AIDs

crisis have added to its burdens. Unlike Asia,
which hosts coastal cities with good access to
ports and sea routes, most African people live
inland, too far from ports to enable growth from
industrial exports. Road, rail and inland water
transport infrastructure are poor and air travel is
cumbersome between African countries.

Source: Sachs, 2005.

Child carrying water
across an open drain,
Ghana

beginning of movement out of abject poverty.
Access to a reliable nearby source of water
provides relief from the burden of carrying water
from distant springs and wells, freeing up time for
livelihood activities and, in the case of girls, for
school attendance. Having enough water to cover
drinking and domestic hygiene needs promotes
better health and well-being. Sanitation facilities
help to ensure the safe disposal of human waste
and reduce disease and death. Adequate water
supplies improve the prospects of new livelihood
activities, which are otherwise denied, and are often
a key step out of poverty. In many lower-income
countries, large parts of the population depend on
agriculture for their basic livelihood. Others, living
in great poverty on marginal land, struggle just

to survive. Access to reliable water sources, under
the control of the people concerned, reduces
crop-loss risks and leads to the possibility of
accumulating surpluses and the chance to invest
in more intensive agriculture (Moench et al.,
2003). Diversification into other activities becomes
possible, education opportunities for children grow
and, maybe, transition out of agriculture to more
profitable enterprises. Industry at all scales needs
reliable water resources to prosper and encourage
investment in industrial growth. Available water
resources and freedom from water-related disease
also encourage inward foreign investment.

1b. Demographic changes

The present global population is around 6.4 billion
and growing at some 70 million per year, mostly in
low-income countries. What has been called the
global demographic transition, from populations

with short life expectancy and large families, to
longer life expectation and smaller families, is very
far from complete. Approximately one-third of all
countries are still in the early stages of the process,
all of which are low-income countries. In fact, of
the projected population growth to 8.1 billion by
2030 and some 8.9 billion by 2050, almost all will
be in low-income countries (Browne, 2005).

A growing problem, as covered in Section 3 of the
Report, is the increasing competition for freshwater
between agriculture and urban and industrial uses,
causing tension between rural and urban areas and
possibly threatening regional or national food
security. In fact nearly all malnutrition and low food
yield problems are found in low-income countries

in the tropics, where water scarcity in relation to
food, people and the environment are at their
greatest. The four principal demographic risk factors
currently challenging humanity - (1) the increasing
percentages of young adults, (2) rapid urbanization,
(3) reduced availability of freshwater and cropland
for food production, (4) HIV/AIDs - rarely occur
singly. More usually they occur in combination and
coupled with other abstacles, such as weak
institutions, unresponsive governments and historic
ethnic tensions. The resulting challenges to the
leadership of governments can reduce the ability of
countries to function effectively (Worldwatch
Institute, 2005), as explored in Chapter 2.

A particular problem of recent rapid population
growth is the so-called 'youth bulge’, where young
people between the ages of 15 and 30 represent
over 40 percent of the total adult population. Many
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people in this age group have no jobs and even the
educated can struggle to find meaningful work. As
things stand now, 85 percent of the world's young
people are in low-income countries and the average
unemployment rate is four times the overall adult
rate. The potential consequences of this situation
are significant social and political unrest.

The problem is often worst in rural areas where
young men cannot inherit land because plot sizes,
subdivided through successive generations of
inheritance to large families, have become so small
that they are no longer viable. Thus, the men lack a
secure livelihood and reduced prospects of marriage
- a socially destabilizing situation. While the youth
bulge will decline as fertility rates continue to fall,
some countries (in sub-Saharan Africa and the
Middle East) are still experiencing rapid growth in
young adult populations. It is likely that these
countries will pose a challenge to the development
of their region and to international security
(Worldwatch Institute, 2005).

Population growth and urbanization

Back in 1970, about two-thirds of the total world
population lived in rural areas. By 2001, this had
dropped to just over 50 percent. On current
predictions, by 2020 this will have fallen to 44
percent with 56 percent of the population living in
urban areas. Until recently, Africa was considered
the least urbanized continent. This has changed.
By 2020, Africa's urban population is estimated to
reach 500 million - up from 138 million in 1990.
Malawi is the current fastest urbanizing nation due
to population flight from severe flooding. Nigeria
has also seen tremendous urban growth while huge
slums are found in Johannesburg and Nairobi
(Worldwatch Institute, 2005).1

Urbanization can be a force for good, in terms of Kibera slum, Nairobi,
economic growth and global integration. However, Kenya

some of the factors that helped to create wealth in
industrialized countries, such as youthful
populations, a middle class, nearness to political
power and ethnic/religious diversity, can be
potential sources of conflict in fast-growing but 1. www.worldwatch.org

It is estimated that there are presently some 30 displacement by development projects, etc. It has been suggested that the number of
million environmental refuges and a further 17 Large displacements of population can cause environmental refugees could rise to 150 million
million other refugees and displaced persons instability or conflict in the host country, country by 2050 as one of the results of climate change.
from wars, persecution and other causes. The of origin, or within a region. They entail

former have fled from resource scarcity, from depletion of scarce resources, overcrowding,

deforestation and environmental degradation, shortage of potable water and unsanitary

climate change impacts, overpopulation, conditions that can lead to disease epidemics. Source: Worldwatch Institute, 2005.
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water supplies has led to instances of water
diversion from farmers, effectively driving them
out of agriculture and their livelihoods.

An increasing number of low-income countries
have actively promoted a large increase in
tourism activities to foster their economic

in water-scarce areas, especially where golf
courses are involved, an increase in marine
pollution in coastal areas from inadequate

development. While there are clear economic
benefits, there is also a downside. Problems of
excessive water consumption in tourist complexes

Otash camp for Internally
Displaced Persons (IDP),
Sudan

2. www.unep.org/
Documents.Multilingual/
Default.asp?DocumentID=
656ArticlelD=1291&1=en

poor cities in developing countries. Statistics show
that countries with urban growth exceeding 4
percent per year are twice as likely as others to
experience civil disturbances (Population Action
International, 2003). Chapter 3 looks at the issues
of urbanization and human settlements in much
more detail, especially the challenges of providing
water and sanitation to improve both health and
livelihood activities. The food and water implications
related to demographic change and urbanization are
reviewed in Chapter 7.

1c. Political and economic changes

We are living in a period of rapid and significant
geopolitical change. Previously established empires
and countries have broken up (e.g. the Soviet
Union and Yugoslavia) while neighbouring groups
of countries seek closer economic collaboration

or consolidation (e.g. the European Union). The
former centrally controlled economy of the Soviet
Union is now a collection of nation states trying to
enter the global economy, without the experience
or institutions to cope effectively. Ethnic tensions
suppressed under former political systems within
the former Yugoslavia have erupted into armed
conflict in the Balkans. New nation states, wary

of sharing the water resources of transboundary
rivers and aquifers, become very defensive about
their perceived sovereignty over such resources,
especially as resources are pressured by increased
demand and deteriorating water quality.

Warfare and conflicts

The Post Conflict Assessment Unit of the United
Nations Environment Programme (UNEP) has shown
that conflicts are almost always followed by
environmental crises: chemicals leaching into
waterways, damage to irrigation systems,
deforestation, the destruction of infrastructure and

wastewater treatment and loss of crucial marine
biodiversity, including coral reef destruction, have
all occurred. Competition by tourism for scarce

Source: www.uneptie.org/pc/tourism/
sust-tourism/env-3main.htm

collapses of governance systems - local and national.
Rebuilding economies, damaged lives, shattered
infrastructure including water and power systems,
rebuilding and restoring damaged irrigation systems,
removing landmines in post-conflict situations, absorb
27 percent of all Overseas Development Assistance
(Worldwatch Institute, 2005). The Convention on the
Prohibition of Military or any Other Hostile Use of
Environmental Modification Techniques (ENMOD
Convention)? seeks to prohibit acts such as weather
modification and harmful flood creation. The threat
posed by the release of toxic chemicals into the
environment has further prompted calls for a new
convention. It is no coincidence that many of the
countries yet to make progress on debt relief are
those recently emerged from conflict situations (World
in 2005). Chapters 2, 3 and 11 cover these and
other issues of warfare and refugees, and point to
the need for introduction of agreements and
conventions to address these problems.

Globalization

At present, the world is going through an
unprecedented process of integrating finance,
trade, communication and technology. By
eliminating tariffs and other barriers to trade, the
world's economy is becoming increasingly
interlinked. This has advantages. Transaction costs
and investment risks can be reduced and greater
investment encouraged. The increased competition
encouraged by regional integration fosters
competition and innovation. Reduced costs in
telecommunications and energy infrastructure are
possible. For water, globalization enables economies
of scale through access to bigger markets,
facilitates improved cooperation over international
waters, and allows a benefits-based approach
towards regional water-resource systems and inter-
country collaboration on water knowledge and skills
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Current available evidence suggests that
promoting a widespread use of mobile phones
(cell phones) may be a sensible way to
encourage bottom-up development. Mobile
phones help to raise long-term growth rates -
an extra ten phones per 100 people in a typical
lower-income country has been shown to raise

transfer. Disadvantages, however, may include
increased water scarcity and pollution, if water
demand and pollution control are not carefully
managed (World Development Report, 2005).
Countries with poor or weakly enforced
environmental regulations which allow pollution (air
or water) to flow across international boundaries
are of great concern (World Bank, 2005).

In some countries, there are moves to divert water
from the production of low-value staple crops to
higher-value cash crops such as vegetables, fruit and
flowers. As exporting grows, there are concerns that
the rules of the North American Free Trade
Agreement (NAFTA) and the World Trade Organization
(WTO) increase environmental risk due to their
restrictions on the use of the precautionary principle.3
Several critics of these organizations' rules argue that
WTO, for example, has always put the interests of
commerce before environmental protection. This may
lead to countries bound by these trade rules to agree
to bulk exports of water to other countries against
their wishes (Figueres, 2003).

One of the consequences of globalization and the
increase of market-based economics is that rights
markets have been widely advocated as the way to
manage natural resources. Chapter 12 looks at
economic valuation techniques for water.

Technological innovations and water
Technology can offer significant opportunities for
the water sector. In water treatment, membrane
technology is an example. Membranes are
manufactured filtration systems that can separate a
wide and growing range of substances - both
organic and inorganic - which are present in water,
from the water itself. They can be used for

GDP growth by 0.6 percentage points. Mobile
phones help reduce transaction costs, widen
trade networks and do away with the need for
intensive travelling. In terms of the water sector,
in low-income countries they are used by fishers
and farmers to obtain the best prices for their
produce, to help provide early warnings to

industrial and drinking water treatment, wastewater
treatment, desalination of salt water and brackish
water, and so on. The previous high costs are being
reduced substantially and the technology is now
increasingly available worldwide. The use of ultra-
violet irradiation of waters for drinking water, in
industrial water treatment, and for reducing the
polluting burden of wastewater effluents, is
spreading. New understanding is emerging of on-
site wastewater treatment and recycling and small
water and wastewater systems. This offers lower
overall costs for water supply and sanitation
systems and nutrient recovery options, as well as
reducing the complexity of large centralized
systems (Mathew and Ho, 2005). There is potential
for using these technological applications and
others in extending the provision of water supply
and sanitation services to communities, as is
covered in most chapters of the Report.

Much has been made of the digital divide, the
uneven distribution worldwide of communications
technology and access to, and use of, information.
The UN has responded to this by creating the
'Digital Solidarity Fund' in March 2005, intended to
enable people and countries presently excluded
from the information society to gain access to it.
Initiatives proposed include the construction and
operation of regional telecentres where people
have access to computers, the internet,
telephones, and so on. Over and above this, the
many applications of satellite surveillance and
modelling can have substantial potential in water
resources monitoring in lower-income countries, as
described in Chapters 4 and 13. At the same time,
focus needs to placed on basic knowledge and
capacity-building, which can be more easily shared
in this world of increased communications.

communities of floods, to get information and
help in treating water-related diseases and many
more. The UN has set a target of access by 50
percent of the world population, although some
three-quarters of that population already live
within range of a mobile telephone network.

Source: Economist, March 2005.

3. The Precautionary Principle,
adopted by the UN Conference
on the Environment and
Development (1992), states
that in order to protect the
environment, a precautionary
approach should be widely
applied, meaning that where
there are threats of serious or
irreversible damage to the
environment, lack of full
scientific certainty should
not be used as a reason
for postponing cost-effective
measures to prevent
environmental degradation
(from European
Environmental Agency website
glossary.eea.eu.int/
EEAGlossary/P/precautionary_
principle)
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...water

managers
around the
world agree
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Part 2. Governing Water:
A Shared Responsibility

In simple terms, the great challenge of this century is to find the means to develop human
capital (socio-economically, culturally and equitably), while at the same time preserving and
protecting natural capital. It is necessary to acknowledge that for far too long, the headlong
pursuit of material prosperity for the few has excluded far too many poor people from well-
being, health, food and environmental security; has excluded the interests of the natural
environment; and has excluded adequate consideration of the interests of future
generations. We have come to realize that adopting an inclusive approach is essential to

securing the sustainability of all forms of life.

WWDR1 (2003) concluded that governance issues
form the central obstruction to sound and equitable
water sharing and management worldwide. Sharing
is at the heart of the governance issue and the title
of this Report reflects this. Given the complexity,
uncertainty and increasing vulnerability of both
natural and human systems, water managers around
the world agree that the only way forward is
through an inclusive and integrated approach to
water resources management (IWRM), which
recognizes the need to ensure a holistic protection

Figure 1.1: The reiterative policy-making process

system. Chapter 2 on water governance leads off
this discussion by looking in greater detail at
obstacles connected to implementing an integrated
approach to water resources management,
thereafter taken up by most chapters of the Report.

Countries have to shift to a more inclusive set of
values in the overall interests of the entire planet.
Few have so far done so. Many of the richer
countries have used redistributive taxation,
education, equal opportunities and social welfare

Step 1: ﬁ
Identify principal stakeholders

and participants

Situation analysis,

Step 2:

T define problem and basic
principles
Socio- E=> (overnment
Cultural 3 Agencies \ _
Institutions Step 9: Refine B B> Step 10: Review
Step 3: Step 4:
— Agree on = Assess and modify

[ —4 and prioritize legal, institutional

—  Nater Round 1. goals and policy

— Users g ftrattatgy environment

. targets
Ta b I e 4. pri(%ria -

Media : 5. indicators -

=>  pigte —— >

-.== Interests

Step 11: Revise

— Step 5:

Scientific NGO Step 8: Develop management
- —> s Revi It | d fundi

Community —_— eview results plans and secure funding

Other

[
Step 13: Re-evaluate Y] Step 12: Adjust

Step 7: Step 6:
Monitor & evaluate Implement plan
progress activities

Source: Derived from Gutrich et. al., 2005.




LIVING IN A CHANGING WORLD - 13

At the other end of the world, driven by South
Africa's reforming government, significant
changes are occurring in the southern African
region in both attitudes and techniques of water
management. The biggest changes are in South
Africa itself but their ideas are spreading to
adjacent countries. There are some limited
parallels with the EU in that change is being
driven by a wealthier core nation with strong
institutions and clearly articulated equitable
values, and is rippling out from there. In both
the EU and southern Africa, the process of
change is underpinned by institutional values
that emphasize inclusiveness of both the whole

In the European Union (EU), redistributive
taxation has transferred wealth from the richer
northern countries to the poorer south and is
now beginning to do so to the new accession
states to the east, significantly raising their
standards of living. The bigger market and
increased competition are driving wealth
generation. At the same time, one of the most
comprehensive environmental protection
regimes in the world is being put in place in
the EU, which will greatly enhance
environmental protection and improved water
management.

population and the needs of the natural
environment. The water laws and regulations of
both of these regions, especially at the core of
them, are characterized by commitment to
equality of access to water for all and to
environmental protection of a more sophisticated
nature (relatively speaking in each case) than
almost anywhere else on the planet. Given the
present strong trend towards regional economic
cooperation, reported later in this chapter, the
experiences of these two regions are significant.
To what extent their inclusive approach will
spread remains to be seen.

programmes to release the wealth-generating,
creative and upwardly mobile-potential of their
citizens. They have put in place extensive
environmental protection/rehabilitation measures.
They have entrenched human and property rights
and established the clear rule of law. Multinational
companies based in these countries and aware of
the precious nature of their corporate reputations,
have shown an increased inclination to take
environmental and employment concerns seriously
when operating in lower-income countries. The
wealthier countries have produced cadres of
educated, competent people in relatively sound
(though by no means perfect) institutions and
organizations for water management, such as

in the European Union (EU), but such an overall
pattern of development is also observable in
South Africa, for example (see Box 1.5).

2a. An integrated approach - IWRM
Reference has already been made to the need
for an integrated and holistic approach to water
resources management. Fundamentally, this is a
response to the much-criticized, sector-by-sector
approach to water management (irrigation,
municipal, energy, etc.), highlighting instead the
benefits that an integrated, overall approach to
water management, on a catchment or basin
basis, can deliver.

Integrated Water Resources Management (IWRM)
promotes not only cross-sectoral cooperation, but
the coordinated management and development of
land, water (both surface water and groundwater)
and other related resources, so as to maximize

the resulting social and economic benefits in an
equitable manner, without compromising ecosystem
sustainability. It is not only the watershed or basin
that must be considered in the IWRM approach, but
any adjacent coastal and marine environments, as
well as both upstream and downstream interests in
the basin (see Chapters 4, 5 and 11).

The socio-economic dimension, with its focus on
human concerns, is a crucial component of the
approach, taking full account of:

m stakeholders having input in the planning and
management of the resource, ensuring especially
that the interests of women and the poor are
fully represented

m the multiple uses of water and the range of
people's needs

m integrating water plans and strategies into the
national planning process and water concerns
into all government policies and priorities, as well
as considering the water resource implications of
these actions

Girl collecting water from
a community supply,
Abidjan, Céte d'lvoire
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Replacing old
water fittings
with new, more
efficient ones
can produce
good results in
domestic and
industrial water
systems

m the compatibility of water-related decisions taken
at a local level with a country's national
objectives

m the water quantity and quality needs of essential
ecosystems so that they are properly protected
(GWP, 2004).

The 2002 World Summit on Sustainable
Development (WSSD) sought to move the water
sector worldwide towards more sustainable
approaches to water management, building
ecosystem considerations into overall IWRM
management paradigms and calling all countries
to produce IWRM and water-efficiency plans by
2005. Chapter 2 reports that some progress on
this is being made, but that many countries still
have much to do. As the organizing principle of
water management, IWRM is covered in most of
the chapters of the Report. Chapter 2 examines
water governance, while Chapters 8 and 9
examine how an integrated approach to water and
industrial energy management respectively can
provide big savings in all. Chapter 10 stresses
how disaster risk reduction has to be a key
component of IWRM, while Chapter 12 looks at
the use of economic valuation techniques and
pricing of water - important tools for IWRM.

2b. Demand management

Traditionally, the responses to pressures on water
availability were solved by increasing supply:
developing new sources and expanding and
increasing abstractions from existing ones. As this is
not sustainable, attention is switching rapidly
towards more efficient and equitable approaches.
The process of using water more efficiently and
fairly, improving the balance between present
supplies and demand, and reducing excessive use,
is known collectively as demand management.

Consumer attitudes and behaviours (wrongful and
wasteful use included) are a problem in which
information campaigns and consumer education
programmes can play important roles. Chapter 13
discusses some of these. Economic incentives, in
the form of water-use metering and the application
of tariff systems that discourage wasteful use can
be used to good effect, although allowances have
to be made to ensure the poor are not
disadvantaged (see Chapter 12). Replacing old
water fittings with new, more efficient ones can
produce good results in domestic and industrial
water systems. Fixing the leaks in urban water
distribution systems, where up to 60 percent or
more of the water supplied can be lost through
unrepaired leaks, offers much potential (see

:{0) @NH

The Global Water Partnership (GWP) has
identified 13 key IWRM change areas within
overall water governance, which together form
the process of moving towards a more integrated
water management approach. These key change
areas are contained within a framework divided
into the enabling environment, institutional roles
and management instruments.

Enabling environment

1. Policies - setting goals for water use,
protection and conservation

2. Legislative framework - defining the rules
needed to achieve policies and goals

3. Financing and incentive structures -
allocating financial resources to meet water
needs.

Institutional structure
4. Creating an organizational framework -
understanding resources and needs
5. Institutional capacity-building - developing
human resources.

Management instruments
6. Water resources assessment -
understanding resources and needs
7. Plans for INRM - combining development
options, resource use and human interaction
8. Demand management - using water more
efficiently
9. Social change instruments - encouraging a
water-oriented civil society
10. Conflict resolution - managing disputes and
ensuring the sharing of water

11. Regulatory instruments - determining
equitable allocations and water use limits

12. Economic instruments - valuing and pricing
water for efficiency and equity

13. Information management and exchange -
improving knowledge for better water
management.

Source: GWP, 2004.
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Chapter 3). In agriculture, changing cropping
patterns, moving to more water-efficient crops,
precision application of irrigation water (see
Chapter 7), and improving the performance of
water delivery and distribution systems can
collectively produce improved water productivity.
Chapter 8 offers a detailed look at how industry
has access to a growing range of cost-effective
methods of optimizing water-use productivity
and minimizing harmful industrial emissions.
Combinations of all of these, as appropriate,
can be very effective (GWP, 2004).

A big expansion in water harvesting, at domestic
and community levels, is ongoing, particularly in
Asia. Water recycling and reuse, already very
prevalent in dry areas, is set to grow. Improvement
in knowledge and understanding of treatment at
different levels of sophistication is increasing,
which will help to minimize risks to workers and
consumers involved in the many different
applications of wastewater reuse. The world has
substantial deposits of brackish water, often in
underground aquifers. As the cost of desalination
is falling, because of technology improvements and
lower energy costs, the prospects of desalinating
brackish water - and also seawater in the case of
coastal communities - are becoming more attractive.

Allocative efficiency - seeking to ensure that water is
allocated to the highest value uses, while ensuring
the interests of the poor and ecosystems are not
neglected - may be sought through water rights,
water markets and appropriate cost-benefit analyses
(see Chapters 2 and 12). In low-income countries, it
is essential that the role of water in poverty
alleviation is fully factored in and that crucial
environmental flows are maintained (GWP, 2004).

2c. Subsidiarity

There is an increasing trend towards delegation of
water management responsibility to local
authorities and water user groups, thereby
promoting the principle of subsidiarity.

Devolution or decentralization of power from
national governments and agencies to regional
and/or local government authorities and
organizations -including responsibility for water - is
ongoing in many parts of the world. Examples of

this trend include new river basin management
arrangements; transfer of responsibility for water
supply and sanitation to municipal authorities,
NGOs or community groups; and irrigation
management transfer (IMT) to farmer/user groups
(see Chapter 7). The potential benefits are good,
as local management should better understand the
needs, resources and demands of the situation. A
degree of competition between local authorities can
stimulate innovation while cooperation between
stakeholders can be improved (World Bank, 2005).

The downside in practice is that many governments
transfer water management responsibilities to a
range of subnational entities that lack the capacity
and resources to cope. Also there are larger-scale
issues in water management that cannot readily

be dealt with at the local level - allocations,
pollution control, storage and others. Administrative
areas may not coincide with river basins and
watersheds. They may overlap adjacent basins,

or several administrative units may share a basin.
Some communities undergoing rapid socio-economic
development involving significant upward and
regional social mobility may find that membership
of community management arrangements is
unpopular, as people see no long-term advantage
in participating (Moench et al, 2003). Chapter 2
goes deeper into many of the problems associated
with devolving responsibility for water management
from central government to other entities and
organizations and Chapter 11 addresses the

issue of moving water and resolving conflicts
between countries, sectors, communities and

other stakeholders.

2d. Gender mainstreaming

Of the 1.3 billion people living in abject poverty,
the majority are women and children. They also
happen to be the largest group systematically
under-represented in water management
arrangements. Water management is often gender
specific at its different scales, reflecting the
different ways men and women take responsibility.
Generally, men take care of longer-term needs.
Women, on the other hand, are mostly responsible
for household hygiene, food and water. Often, this
involves women and girls walking long distances to
obtain water. Not only is the heavy burden of the
water physically harmful, but the time lost means

A big expansion
in water
harvesting, at
domestic and
community
levels, Is
ongoing,
particularly in
Asia. Water
recycling and
reuse, already
very prevalent in
dry areas, Is set
to grow
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natural
resources...

This community in
Rajapur village, western
Bangladesh, holds
monthly meetings to
discuss primary school
attendance and other
important issues

less available time for more productive purposes,
such as livelihood activities and enhanced childcare.
Ecosystems are frequently important food sources
for poorer families and it is generally women who
are involved in gathering food from them. Thus,
ecosystem damage and species loss hit poor
families and women particularly hard.

The pressing need of women for water supply and
sanitation for their families gives them in a key role
in community water service provision. Since many of
the farming activities in poor communities are
carried out by women, their needs for crop water
are essential for family nutrition. Women, children
and the elderly are also the most at risk from
water-related hazards. Yet, all too often, women are
excluded from important planning and decision-
making in water management. This exclusion
inevitably makes water service provision, in its many
forms, less responsive to real need. Moreover, as
Agenda 21 noted, women possess a lot of
knowledge and experience of management and
conservation of natural resources - including local
water sources - as well as good water management
skills. However, significant barriers to their
participation in this role have arisen from a variety
of causes - legal, constitutional, social, behavioural,

cultural and economic. In some societies, men have
deep-seated insecurity about the idea of women
owning property, including land or water rights for
farming (Vyas, 2001).

Greater involvement of women in water matters
enables better demand responsiveness to water
provision and prevention of pollution. By ensuring
their voices are fully heard in the water planning
process, the effects on their subsistence and their
development needs can be acknowledged and their
interests protected. However, a number of issues
have to be considered. The different status of men
and women has to be acknowledged in its entirety;
they have different needs and priorities and their
life courses differ considerably. Equal treatment will
not necessarily produce equal results and a gender
equity approach is needed, requiring a good
understanding of the frequently complicated
relationships between domestic water use and its
use in agriculture, industry and energy. Men and
women often approach different decision-making
differently. In addition, the institutional structures
of general governance and water management
determine the roles, rights and responsibilities of
each sex in relation to control over and access to
resources. Gender equity also requires that both
sexes receive equitable benefits from any
decentralized management structures and from new
and improved infrastructure.

Gender issues in water management are well
understood at the international level and, as a
result, most guidelines produced by governments,
designs for new projects, and programme policies
now take account of gender issues. Gender
mainstreaming (including gender equity matters in
policies, programmes and procedures), gender
budgeting (analysing all projects and policies to
ensure equitable benefits for all), and affirmative
action (to secure fully equitable participation in
water planning and management), are all
acknowledged as essential for greater gender
equity and better water governance. However,
much still remains to be done at the local level, a
long-term task that will require persistence,
capacity development and high-level political
commitment. Despite all this, there is reason for
cautious optimism, as progress is being made
(Guerquin et al., 2003).
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Part 3. Changing Natural Systems

The past twenty-five to thirty years have seen a substantial focus on the environmental
impacts of water resources infrastructure development. Rather less attention has been paid
to assessing the environmental impacts of water resource strategy. Recently, cooperation
between ecologists and water managers has led to attempts to integrate an ecosystem
approach into Integrated Water Resources Management (IWRM), although this is at an early
stage. The task has been to conceptualize a catchment- or basin-based holistic approach,
which recognizes the multiple roles of water both in ecosystems and human socio-economic
systems. This involves consideration of terrestrial and aquatic ecosystems and the water
links between them. Water managers are challenged with increasing their understanding

of the biotic linkages between freshwater circulation and ecosystems. The process of
photosynthesis (which consumes vast quantities of water resources) and the very
significant changes in runoff from major land use changes, need to be better appreciated,

as indicated in Chapters 4 and 5.

3a. Human intervention

Humanity has embarked on a huge global ecological
engineering project, with little or no preconception,
or indeed full present knowledge, of the
consequences. In a very short space of time, in
planetary terms, we have sought to redesign and
impose a new order on natural planetary systems
built over aeons of time. In the water sector,
securing reliable and secure water supplies for
health and food, the needs of industrial and energy
production processes, and the development of
rights markets for both land and water have hugely
changed the natural order of many rivers worldwide
(see Sections 3 and 4 of Report). There is a vast
range of interactions between the biosphere and
landscapes, as a result of which great variability
results at a range of scales, and novel and
unexpected properties of the system emerge. This
variability is critical for the way ecosystems
function, sustain themselves and evolve, and we
never cease interfering with these natural systems.
Land-use changes, urban development, dam
construction and other river diversions all disrupt
the natural pattern and rhythm of natural
processes, without attention to the consequences
and the negative effects on biodiversity.

Threatened environmental resilience

Left undisturbed, natural ecosystems have great
resilience but @ minimum composition of species
must be maintained to ensure that the relations
between the primary producers, consumers and
decomposers can be sustained. Only thus can they

continue the mediation of energy flow, the cycling
of elements, and the spatial and temporal patterns
of vegetation. Resilience is a buffer against
disturbances and this buffer is best provided
through maintaining biological diversity.

However, human impacts on the quantity and
quality of available water seriously inhibit this
resilience, leading to the risk of a retreat to a more
vulnerable state. Pollution from agriculture, industry
and domestic wastewater is making water
resources, both surface water and groundwater,
increasingly scarce and decreasingly poor in quality.

Loss of biodiversity is an important indicator of
lowered resilience and the current deterioration in
freshwater biodiversity (greater than either

marine or terrestrial systems) is of great concern,
as discussed in Chapter 5. Human reactions to
environmental changes are less direct than for
other species, because we are slow to become
aware of changes before responding. Human
resilience rests in the coping capacity of society
and its institutions. As any resilience declines,
whether social or ecological, it takes progressively
smaller external changes to cause big problems.
Reduced ecological resilience, from land degradation
and drought, can increase social and environmental
vulnerability, leading to the loss of livelihood and
creating tension and conflict over freshwater and
food. The key challenge facing water managers,
now and in the future, is to try to optimize
ecosystem resilience in response to human and

In a very short

space of time,
in planetary
terms, we have
sought to
redesign and
Impose a new
order on natural
planetary
systems built
over aeons of
time
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4. For more information on the
Dialogue on Water and Climate
see www.waterandclimate.org

natural disturbances and protect this resilience with
catchment-level life-support systems - in particular
essential productivity functions (GWP, 2003).

3b. Climate variability and change

There is frequent confusion between climate change
and climate variability. Climate change is associated
with global warming and is a long-term change
with its origins in natural factors and, as is now
accepted, human activities. Climate variability, on
the other hand, has always been part of the Earth's
climate system, although it has so far received
surprisingly little attention from the water sector. It
affects water resources by way of floods, droughts,
waterborne disease, and so on. It is not just the
extremes of climate variability that are of concern
to the water sector: the increasing and extreme
variability in the hydrological cycle and climate
systems, as is shown in Chapter 4, together with
the dynamic processes that lie behind it, impact on
countries’ water resources and can make it difficult
to meet the MDGs (Lenton, 2004).

Managing climate variability and the impacts of
climate extremes is one of the challenges of
sustainable development. In fact, the skills and
knowledge obtained in dealing with these
variability problems will be invaluable in
confronting the longer-term challenges of climate
change, as specifically discussed in Chapters 10
and 13. As ever, it is the poor who are at greatest
risk. Thus climate effects have to be built into
poverty reduction activities and included in national
development plans and national water resources
policies, using the IWRM approach. Both water
managers and decision-makers have to be
encouraged to engage in greater dialogue with
climate and development specialists to better
understand the climate-related challenges and how
to deal with them. At the same time, but on a
broader front, although there is a clear need to
learn to adapt to the challenges of climate
variability and change, all actions to mitigate the
anthropological impacts of this must continue.4

On the broader issue of climate change several
concerns are apparent. The yields of staple crop
production (e.g. rice, corn and wheat) are sensitive
to temperature increase, the most vulnerable period
being during pollination, just before seed formation.

It had been thought that increased CO, levels
would lead to higher grain yields, but the view is
now that negative effects of temperature increase
will outweigh this. Chapter 7 examines key issues
connected with the potential for climate effects to
alter food production patterns. Warming over land
will be greater than warming over the seas and this
effect will be greater in the higher latitudes,
affecting continental interiors more than coastal
regions. This has major implications for grain-
producing regions. The headwaters of many large
Asian rivers originate in the Himalayas. The large
amount of freshwater traditionally stored in the
glaciers there is being reduced as glaciers shrink.
This will likely alter seasonal runoff patterns,
increasing flood extremes and affecting availability
of critical irrigation waters (Lenton, 2003).

Chapter 8 points out the growing risk of what it
calls 'Natech' disasters, where extreme climate
events can severely damage industrial installations,
reducing not only economic activity but also
releasing gross pollution into the environment.
Given the fact that much energy generation is
located in fossil-fuel-powered electricity generating
stations and that the very large greenhouse gas
emissions from these are believed to have a big
impact on climate, Chapter 9 looks at the issues
involved in connection with more sustainable energy
provision as related to water.

3c. Ecological water management

As discussed, land-use management and property
ownership fragment the natural landscape in a
totally different way from natural ecosystem
processes. Financial markets and global and
national business cycles have their own patterns
and cycles and the capitalistic approach needs
market advantage and security of tenure, which is
at variance with natural patterns and cycles. As a
result, much policy is made within overly simple
settings and fails to recognize the complexity of
these different cycles and their interactions. The
critical challenge is to recognize that the spatial
and temporal scales of variability within
ecosystems, society and the economy are strongly
linked, but are not congruent.

Global development must be equitable and inclusive
not only of the interests of humanity but also of
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Climate impacts are particularly severe in low-
income countries in the tropics, which generally
include those countries having the greatest
difficulties working towards the MDGs. The
problem is exacerbated by rainflow and
streamflow, which are concentrated over a short
period of a few months. Very significant
seasonal and annual fluctuations around long-
term historical averages are reflected in long dry
periods and recurrent droughts and floods. Since
these countries often rely substantially on
natural resources, the impact of floods and

droughts on development is amplified. Climate
variability can also increase vector-borne disease
outbreaks (e.g. malaria) and the incidence of
diarrhoeal disease in the rainy season.

In addition, climate uncertainties lead to greater
risk aversion by farmers in crop selection,

planting and fertilization, as well as problems for
reservoir managers responsible for irrigation and
hydroelectrical production. Thus, the challenge is
to greatly increase water storage to minimize the
impact of climate variability, while trying to avoid

the environmental and social disruption of large
dams. Balancing the high demand for irrigation
water against other uses adds to the challenge
of obtaining greater water productivity from
irrigation waters (‘more crop per drop'). These
storage and water productivity issues require
further substantial research and development
work (Lenton, 2004) See Chapter 7 for more on
the issue of storage.

Source: Lenton, 2004.

the natural planetary ecosystems that support us.
The task of water managers is therefore far from
easy. They must satisfy socio-economic needs,
minimize the pollution burden and accept the
consumptive use involved, including a better
understanding of the limits of the self-cleansing
capacities of ecosystems. Minimum ecological
criteria have to be met.

Catchments have to be viewed as socio-eco-
hydrological systems in which trade-offs are

needed or will have to be made socially acceptable
by appropriate institutions, regulations and finance.
A key entry point is defining minimum criteria or
‘bottom lines' for terrestrial ecosystems. In order

to balance upstream and downstream interests,
work has to start downstream, identifying bottom
lines for the different components of the aquatic
ecosystems, for example, uncommitted environmental
flows and minimum water quality. Thereafter the
process is carried on upstream, section by section,
constantly seeking to identify resilience determinants
to avoid ecosystem collapse. Agricultural water
management and food production as major water
users have to be very sensitive to ecosystem
considerations to ensure sustainability.

Skills will have to be developed to achieve all of
this - to negotiate trade-offs and define ecological
bottom lines and sustainability, based on a fuller
understanding of both ecosystem and societal
resilience. Increased cooperation between
ecologists, water managers and social scientists

is needed to make clear the water linkages
connecting terrestrial ecosystems, human communities
and resilience. Concepts of vulnerability and resilience,
coupled with a better appreciation of the crucial and
central role of both terrestrial and aquatic ecosystems
to humanity, must be understood by all parties -
technical specialists and other stakeholders alike,
including the water consumer base. The ways in
which these skills can be better developed are
covered in Chapter 13. The subsequent attitude

and behaviour changes that would follow such
improved understanding would go a long way to
furthering social, economic and environmental
sustainability and enhance the effectiveness of
IWRM (GWP, 2003). While IWRM is undoubtedly

the essential approach to effective and optimum
water management, implementing it can present

its own challenges.

Global
development
must be
equitable and
inclusive...

Fishermen fixing a net,
India
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Part 4. Challenges for Well-being and

Development

Balancing the increasing competition among the diverse and different water-using sectors -
irrigation, municipalities, industry, environmental flows - including the demands of upstream
and downstream users, is a challenge facing watersheds worldwide. Decisions on water
allocations have to be made at different scales and a wide range of transboundary and other
regulatory instruments and water and pollution management techniques need to be
developed and shared: local scale in particular catchments, full-river basin scale where the
geographical extent of the basin may well encompass several domestic political boundaries,
national level to ensure that the potential of water to stimulate socio-economic development
is realized, and at international level in the case of transboundary waters (Stockholm, 2002).

4a. Water and health: Reducing
infectious diseases

In terms of threats to human security from
premature death, infectious disease ranks at
number one, being responsible for 26 percent

of all premature deaths. The top five communicable
diseases worldwide in 2002, in rank order, in terms
of early mortality, were:

m Respiratory infections caused around 4 million
deaths

m HIV/AIDs with some 2.8 million deaths

m Diarrhoea causing 1.8 million deaths

m Tuberculosis, causing 1.6 million deaths

m Malaria, accounting for 1.3 million deaths.

Although not all of these can be directly related to
water issues, they are closely connected with water
supply, sanitation and habitat challenges, which

as noted earlier, the Commission on Sustainable
Development wishes to be considered together in
future. As discussed in Chapter 6, it is increasingly
widely recognized that diarrhoea, the leading
cause of deaths in children of developing countries,
could be controlled by improving access to safe
drinking water and sanitation. There are more

than 1 million deaths each year from malaria,

with between 300 and 500 million cases in total,
affecting populations in tropical regions of Africa,
Asia and the Americas. Approximately 40 percent
of the total world population is at risk of infection,

particularly pregnant women, unborn babies and
children under 5 (Concern/Guardian, 2005).

Every year, around 10.8 million children die before
their fifth birthday and, of these, 4 million die
before they reach 1 month old. Some 92 percent of
all deaths of under-5 children occur in just forty-
two lower-income countries. It is estimated that 63
percent of all deaths of under-5 children can be
prevented using current knowledge and methods
including oral rehydration for diarrhoea, antibiotics
for pneumonia, mosquito nets and anti-malaria
drugs for malaria, better water supply sanitation
and domestic hygiene. The links between childhood
sickness and death and inadequate water and
sanitation availability, unsatisfactory hygiene, lack
of better water management practices are clear.

4b. Water and food: Facing growing
demand and competition

Over the last fifty years, agriculture has been facing
the great challenge of providing food to a global
population doubling in size. This has resulted in
water withdrawals that largely exceed those of any
other sector. However, 13 percent of the human
population is still underfed, the majority living in
rural areas of developing countries - the countries
most likely to support the biggest share of
demographic growth in the years to come.
Increased competition for water and the need to
integrate environmental issues threatens water for
food and is an issue that cannot be tackled through
a narrow sectoral approach. New forms of water
management in agriculture, including irrigation
management, must continue to be explored and
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implemented with focus on livelihoods as well as on
productivity, as discussed in Chapter 7.

In agriculture, changing cropping patterns to lower
water use crops, precision application of irrigation
water at the critical point of the crop growing
cycle, and better water delivery and distribution
systems can collectively produce improved water
productivity. Improved irrigation water application
technologies enable a more precise and timely
application of water at critical points in the plant
life-cycle, improving irrigation water productivity
and efficiency. These technologies are well known
and widely applied by better resourced farmers.
However, innovations in micro-irrigation techniques
mean that these can now be made affordable to
poor farmers. Very low-cost drip irrigation systems
and treadle pumps allied to low-cost double walled
plastic water storage tanks, which rest in easily
dug earthen trenches, have now been developed.
This combination costs one-fifth of the price of
conventional ferro-cement tanks. These new
methods, when applied to the increasingly

smaller plots, enable them to produce a range

of higher-value cash crops and significantly
improve their income prospect (Polak, 2004).

In the growing competition for increasingly

scarce water resources, policy-makers are

looking to the value generated by water use.

As reforms to agriculture are forced to compete
with industry and service sector developments,
crop production has shifted from low-value

staple crops to high-value horticultural crops.

4c. Water for industry and energy:
Aiming for sustainability

Though not explicitly included in the MDGs, industry
and energy are both water-related issues vital to
socio-economic development. The World Summit on
Sustainable Development held in Johannesburg in
2002 proposed a Plan of Implementation that
makes a strong link between the related goals of
industrial development, improved access to energy
services, and poverty eradication and sustainable
natural resource management. Industry is a
significant engine of growth, accelerating
particularly in highly indebted countries, and making
up the bulk of the economy in East Asia and the
Pacific. But to be sustainable, economic
development also needs an adequate and steady

supply of energy, for which water is a key resource
- whether through hydropower, nuclear-based
energy generation, coal slurry technology, small-
scale hydels or other sources, as discussed in
Chapter 8.

Both industrial growth and increased energy
production are demanding an enlarged share of
water resources. Currently, the total water
withdrawal by industry is much greater than the
water actually consumed. Industries have a dramatic
effect on the state of the world's freshwater
resources, both by the quantity of water they
consume and their potential to pollute the water
environment by their discharge. Industrial discharge
returned without treatment has high organic
content, leading to rapid growth of algae, bacteria
and slime, oxygen-depleted water, and thermal
pollution. Discharge can affect a relatively large
volume of water and have numerous impacts on
human health. Polluted water may affect fishing
grounds, irrigated lands, municipalities located
downstream and even bathing water. It is also
recognized that water pollution can have significant
transboundary effects.

Energy-intensive water delivery systems can also
have dire impacts for areas with scarce water and
energy resources. Some sources of water supply are
more energy intensive than others, such as thermal
desalination, which requires more energy than
wastewater recycling. Pumping water is a major cost
element everywhere, and consumes significant
energy resources worldwide. Reducing the
inefficiencies that occur in energy production (e.g.
during electricity generation, transmissions,
distribution and usage) will reduce electric power
requirements, leading to higher water savings, as
discussed in Chapter 9. In addition, changing
environmental contexts demand that a greater
investment be made in renewable energies.

Improving environmental governance is central to
limiting industrial pollution and reducing the
inefficiencies that occur within energy production
and distribution systems. In industry, governance
initiatives now exist at international and national
levels, as well as at the level of industrial sectors
and individual companies. The Basel Convention on
the Control of Transboundary Movements of

Polluted water
may affect
fishing grounds,
irrigated lands,
municipalities
located
downstream and
even bathing
water

This self-propelled,
centre-pivot irrigation
machine drills for water
30 to 400 m below the
surface in Ma'an, Jordan.
A pivoting pipeline with
sprinklers irrigates 78
hectares of land.
Production of 1 ton of
grain requires about 1,000
tons of water. At the
current rate of use in
Jordan, subterranean
water reserves could dry
up before 2010
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A well-functioning transport system is crucial to
the development of a strong and vibrant
economy, enabling ready access to both raw
materials and markets. In the twentieth century,
road transport has come to be regarded as a
particularly effective mode of transport. Yet
inland water transport (IWT), using rivers, canals
and lakes, has been historically important in
economic development worldwide and offers
important environmental, economic and other
practical benefits that make it one of the most
advantageous modes of transport even today.

In Europe, where more than 35,000 kilometres
(km) of waterways connect hundreds of cities
and industrial regions, 125 billion ton-kilometres
of freight were transported by inland waterways
in 2003 alone. In the United States, where more
than 25,000 km of inland, coastal and
intracoastal waterways exist, water traffic
represented 656 million tons in 2000. In fact,
many well-known and prosperous cities, such as
Paris, San Francisco, Rotterdam, Shanghai and
London, developed as a result of their position
as water transport hubs. Building on the natural
advantages of geographic location and navigable
waterways, developing countries may find IWT a
cost-effective and sustainable way of developing
transport infrastructure where constraints of land
availability and cost inhibit the expansion of rail
and road infrastructure.

The environmental benefits of water transport,
when compared to other modes, are also
apparent. Whereas road transport consumes
large amounts of non-renewable energy and
contributes significantly to air pollution, water
transport is more energy efficient and
environment-friendly. Energy consumption for
water transport per ton-kilometre is half of that
of rail and one-sixth that of road, while carbon
dioxide emissions from IWT are approximately
one-thirteenth of those of road freight
transport. Additionally, while vehicular transport
contributes to noise pollution and exacerbates
land congestion and road accidents, water

transport can relieve pressure on overloaded
road systems in densely populated regions, thus
reducing both traffic accidents and noise levels.

The financial and environmental advantages of
water transport make it a smart investment for
many regions. The Asian and Pacific region, for
example, has at least 280,000 km of navigable
waterways, more than 340,000 large vessels
and millions of traditional craft, carrying over 1
billion tons of cargo and a half billion
passengers each year. In some countries, such
as China, water transport is already well
developed. China has more than 5,600
navigable rivers, with a total navigable length of
119,000 km, including the Yangtze River, which
alone comprises 50 percent of the national
total. The annual volume of IWT freight in China
was about 690 million tons in 2000, the large
majority of which moved along the Yangtze.
Despite possessing vast IWT potential, other
countries in the region have been slow in
putting it to use. Such is the case of India,
which has an extensive river system, including
14,500 km of navigable waterways, only 37
percent of which is currently utilized for
motorized transport. In 2001/02, IWT accounted
for @ mere 0.1 percent of India's total domestic
surface transport (compared to 68 percent for
road and 30 percent for rail).

IWT is important in other regions as well. In
Latin America, the Paraguay-Parana Waterway
Project was proposed in the late 1980s as a
means to promote the economic development
and integration of countries within the La Plata
Basin. The Paraguay and Parana rivers are
natural north-south transport corridors,
extending through four countries (Argentina,
Bolivia, Brazil and Paraguay) and accessible to a
fifth (Uruguay), thus connecting the heart of
South America to the Atlantic Ocean. Designed
to expand navigation possibilities, the Project is
meant to reduce the cost of transport within the
region, improve links between commercial
centres and provide an outlet to the sea for the

landlocked countries of Bolivia and Paraguay.
Though the project is still in the planning stages,
its legal framework was approved by all
associated riparian countries in 1996.

Although IWT development is picking up speed
on a global scale (particularly in Asia), vast
lengths of navigable water remain
underdeveloped. In some areas, the potential
of IWT may be greatly limited by natural
constraints. Where long and harsh dry seasons
diminish water levels, INT may be considered
an unreliable mode of transport. In Bangladesh,
for example, where an inland navigation
network spans 24,000 km, the dry season
(from December to May) limits access to the
system to vessels of 100 deadweight tons or
below. Throughout Africa, seasonal climate
variation and unpredictable water depths limit
the number of inland water bodies that are
navigable. There are only three rivers classified
as international waterways in Africa: the Congo,
Nile and Zambezi rivers. Hydraulic work could,
however, increase the number of potentially
navigable rivers on the continent. Nigeria, for
example, is estimated to have over 3,000 km of
potentially navigable inland waterways were
they to be developed.

Factors limiting the development of IWT systems
include the poor recognition of IWT potential,
lack of technology, limited financial resources,
exclusion of IWT from Integrated Water
Resources Management (IWRM) planning,
insufficient institutional capacity, inadequate
legal instruments, an absence of policies, limited
information sharing and poor public awareness.

Despite the numerous advantages of water
transport, it is not without negative
environmental impacts. Hydraulic work
undertaken to make rivers more navigable (e.g.
constructing dikes, straightening canals,
destroying rapids, dredging and sometimes even
adding artificial waterways), can prove harmful
to an ecosystem's balance and local biodiversity.
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For example, over the past 150 years, regulation
work on the Danube River Basin has significantly
damaged historical floodplains (see Chapter 14).
Large dikes and disconnected meanders in this
area were found to suppress the linkage between
surface water and groundwater, reducing the
recharge of aquifers important for local drinking
water supplies. Concern has also been raised over
the impact of navigation channel repairs on
wetlands and biodiversity in the Niger Delta.

In order to promote efficient and sustainable
waterway projects, it is essential that IWT be

integrated into overall IWRM plans. Although
inland transport may carry some environmental
risks, overall IWT accounts for comparatively less
environmental externalities than other modes of
transport. In addition, Environmental Impact
Assessments of IWT projects can greatly help to
identify areas at risk so that mitigation measures
can be undertaken. There is an urgent need for
research as we need to find more
environmentally friendly means to maintain the
navigability of watercourses in addition to
learning more about how the world's water
resources may be impacted by new environmental

challenges, such as climate change. Overall, IWT
remains one of the most economically and
environmentally sustainable modes of
transportation, and when integrated with other
transport development in the context of IWRM
planning, it can help to re-establish a balance
between the various modes of transport, making
the transportation industry as a whole more
responsive to broader societal goals.

Sources: EUROPA, 2005; US Army Corps of Engineers,
2004; ADB, 2003; River Bureau of the Ministry of Land,
Infrastructure and Transport of Japan, 2003; UNECA, 2002;
UNESCAP, 2003 and 2004.
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Hazardous Wastes and their Disposal is a recent
example of an international mechanism aimed at
addressing issues of waste generation, movement,
management and disposal. Yet, as discussed in
Chapter 8, to be truly effective, efforts to curb
industrial water pollution require that such
agreements be translated into action through
national policies and at the industry/sectoral level.
Stepped water tariffs, subsidies for industries
implementing innovative environmental
technologies, and financial and advisory support for
new research are just a few examples of measures
that can be taken.

Environmental concerns, particularly over climate
change and nuclear waste disposal, as well as
safety and security of supply, are prompting
governments to introduce policies aimed at
accelerating the use of renewable energy and
Combined Heat and Power (CHP). Total worldwide
investment in renewable energy rose from $6 billion
in 1995 to approximately $22 billion in 2003, and is
increasing rapidly. This trend of investment in
renewable energies can not only help to increase
the production of more efficient energy, but is
critical to our ability to face future challenges
posed by environmental uncertainties.

Part 5. Mlanagement Responses

and Stewardship

Over the last century, there has been a significant rise in water-related disasters, affecting an
increasing number of people, particularly those living in developing countries. Resulting
damages to property and losses of life and livelihoods compromise the gains of development.

5a. Managing risks: Dealing with
increasing frequency

It is quite possible that climate change will not only
cause rises in global temperature, but also lead to
changes in the frequency of floods, droughts,
storms, fires - bringing about more and greater
unexpected effects. One example is the headwaters
of many large Asian rivers originating in the
Himalayas. The large amount of freshwater
traditionally stored in the glaciers there is being
reduced as glaciers shrink. This will likely alter
seasonal runoff patterns, increasing flood extremes
and affecting availability of critical irrigation waters
(Lenton, 2003).

Over the past decade, progress has been made in
risk management, thanks to scientific advancements
and the recognition of the various dimensions of
risk, including political, social and cultural issues.
As discussed in Chapter 10, however, technical

and organizational constraints remain high and slow
down the design and implementation of efficient
risk reduction.

5b. Sharing water: Facing increased
competition

Over 260 of the international or transboundary
basins, with over 50 percent of Earth's surface and
40 percent of the global population, are shared by
one or more countries worldwide. Opinions vary as
to the likelihood of cooperation rather than conflict,
but experience has shown that cooperation is more
likely, despite that fact that wars over natural
resources - oil, minerals, metals, diamonds, timber,
water, and so on - have been a feature of almost a
quarter of recent wars. Given the importance of
international or transboundary water resources and
their potential for cooperation in development, plus
the need to avoid conflict, Chapter 11 explores in
more detail the cooperation possibilities, which can
produce benefits way beyond the water sector as
covered in Chapter 2.

Cooperation may arise spontaneously from
perceived threats or opportunities by riparian
states, or from without by concerned intermediaries,
for example, multilateral agencies and respected
statesmen. Threats may be associated with
increasing extremes of climate variability, while
opportunities could relate to the socio-economic
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development potential of a cooperative approach.
Once the principle of cooperation is established,
trust-building measures such as cooperative
research, joint data collection, knowledge and
information sharing are important for building the
basis for collaborative planning and management.

There are compelling arguments that riparian
countries collect compatible data, which is analysed
and shared to facilitate efficient use of shared
water resources (Moench, 2003). Experience has
shown that, with shared water resources, the
greater the capacity to collect, process, interpret
and accept data, the greater the range of policy
options that can be generated - and the less
likelihood there is of disagreement and conflict
between riparian users. Data gathering may be best
delegated to a trusted neutral organization, as
suggested above. Alternatively, riparian states might
set up data collection arrangements under their
joint control. It is now widely accepted that jointly
controlled data generation and analysis is an
essential early step in building long-term riparian
cooperation over shared water resources.

Perceptions of fairness for all parties are essential
and it is important to recognize different riparian
views of the benefits on offer. Trust is a sine qua
non - riparian states need to move from their pre-
cooperation positions over the water itself to
fostering an interest in the benefits to be gained
from cooperation. Unequal capacity between
riparian states complicates negotiations. Self-
financing institutions for basin cooperation are
vital to pave the way for needed investment.

The trade-offs between environmental, political
and economic challenges have to be balanced.
This is no easy task, and the key to resolving

it lies in the choice of process and subsequent
commitment to it. A small but growing body of
needed expertise is now becoming available and
the prospects of furthering the benefits-based
approach set out above are improving (Grey, 2002).

5c. Enhancing knowledge and capacity:
At all levels

Deficiencies in some countries in data collection and
information sharing pose several challenges to
water resources management. There is a serious
dearth of detailed hydrometeorological data. Many

hydrometeorological measuring stations are
degraded as a result of both lack of maintenance
and skilled operating staff. Many of the instruments
are out of date and poorly calibrated. Network
characteristics and measured variables vary from
country to country. Systems for storing, processing
and managing data for water resources are often
rudimentary. To try to cope with these deficiencies,
a growing range of satellite-based remote sensing
systems are under development, as explored in
Chapters 4 and 13, although without a sound and
accessible knowledge base and capacity-building
efforts, these systems will not benefit the areas
most in need of attention. Indeed, there is the
matter of who collects the data, how it is to be
interpreted, and who has access to it, other than

the collection agency, and how people in lower- There is an
income countries can access the vast and growing . .
literature and knowledge on solving problems that Increasing

is accumulating in agencies, archives and
organizations around the world.

trend towards

delegation
Hydrological conditions are highly variable from
season to season and year to year. Since much of water
hydrometeorological data is in such short supply,
the combination of these two factors means that management

the nature of many emerging water problems and
the possible responses are often uncertain. Much
hydrometeorological information in some parts of
the world is held by hierarchically structured
government departments functioning in specific
water-using sectors, for example irrigation or water
supply. The way information is generated, analysed,
controlled and disseminated sets up the context in
which perspectives are formed and solutions
generated. Different organizations collect and
analyse the information that supports their
paradigm relating to the part of the water sector in
which they operate. Thus, there are arguments to
ensure that primary baseline information should be
produced by organizations that are institutionally
separated from executive functions in water.

responsibility to
local authorities
and water user
groups

As discussed earlier, there is an increasing trend
towards delegation of water management
responsibility to local authorities and water user
groups. They must, therefore, have access to
baseline data on water needs and availability. But
data itself is useless without the capacity to
interpret and analyse it meaningfully. A vast amount
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In August 2005, Katrina, a category-5 hurricane,
ravaged the coastal regions of Florida, Alabama,
Mississippi and Louisiana (especially in greater
New Orleans). At least 1,336 lives were lost and
over 4,000 people are still missing. Economic
losses and infrastructure damages will exceed
USS75 billion, 200,000 homes and businesses
were severely damaged, and over 400,000 people
were displaced. It was the costliest and one of
the five deadliest hurricanes ever to hit the US.

The devastating effects of Katrina resulted from
several unfortunate events: the inability or
failure of many people to evacuate; the twenty-
eight breaches of the New Orleans levees,
caused by under-engineering and insufficient
maintenance; and the slow and inadequate
emergency response.

The effects of Hurricane Katrina were not
unexpected. Since before 2000, hurricane and
natural disaster management specialists, the
local and national press, and the Federal
Emergency Management Agency (FEMA| had all
voiced concern. In July 2003, FEMA staged a
five-day exercise called Hurricane Pam that
simulated 50 cm of rain and winds of over 190
km per hour in the New Orleans area. In 2003, a
study conducted by Dr. van Heeden of Louisiana
State University's Center for the Study of Public
Health Impacts of Hurricanes showed that in the
event of a major hurricane, about 69 percent of
New Orleans residents would evacuate the area;
10 percent would leave their homes but not the

area; and 21 percent of New Orleans residents
would stay in their homes (57,000 families did
not own a motor vehicle). This is likely linked to
the fact that as of 1999, about 28 percent of
residents were living below the poverty line.
Furthermore in Louisiana, the majority of all
hurricane fatalities were over the age of 60.

Despite these concerns and efforts, the US was
not prepared for such a disaster, particularly with
regard to the local population, and especially
the poor. The Director of the Institute for
Crisis, Disaster, and Risk Management, Dr. John
Harrald, testified in September 2005 to the
congressional Committee on Government
Reform that the US Government had 'confused
preparing the government with preparing the
society at large'. Many people were unable to
evacuate, because they had nowhere to go and
no means to get there.

There was also a breakdown in links between
federal, state and local response efforts. The
Department of Homeland Security's 2004
National Response Plan (NRP) stated in its
(atastrophic Incident Annex that federal
response activities should begin even before a
detailed situation and needs assessment is
available, which 'may require mobilizing and
deploying assets before they are requested via
normal NRP protocols'.

However, on 29 August, the day Katrina hit New
Orleans and after a state of emergency had

A house totally
destroyed by Hurricane
Katrina on Lake
Pontchatrain near New
Orleans

been declared, the director of FEMA ‘urged all
fire and emergency services departments not to
respond to counties and states affected by
Hurricane Katrina without being requested and
lawfully dispatched by state and local
authorities'. A lack of coordination and
communication between different levels of
government led to the exacerbation of an already
serious situation. According to Dr. Harrald's
testimony, there was ‘a failure to act creatively
and quickly'. As a result, those stranded in New
Orleans were without food, water, sanitation and
police protection for several days.

A more integrated approach to disaster
prevention and management, in which federal,
state and local levels of government are better
coordinated, is needed. According to Dr. van
Heeden, several medium- and long-term changes
could help prevent or mitigate the effects of
disasters like Katrina: in the short term, the
revision of the levees' structural design and
implementation, as well as the installation of
floodgates to stop the water surge from moving
up the canals to Lake Pontchatrain; and in the
long term, the protection of wetlands, which act
as a buffer against tropical storms and
hurricanes, protecting coastal settlements.

The openness of the American media has
allowed much information to be gleaned.
The technological and scientific task of
prediction was successful: computer models
of the hurricane were able to predict the
hurricane’s path fairly accurately. However,
the social aspect of disaster management
needs to be better addressed. This would
entail a realistic approach to warning and
evacuation, taking into consideration the
inability of many people to evacuate because
of poverty, age or physical handicaps.

Sources: AGI, 2005; FEMA, 2006, 2005, 2004; Department
of Homeland Security, 2004; Harrald, 2005; Knabb et al.,
2005; State of Louisiana, 2005; Times Picayune, 2002; US
Census Bureau, 2005; US Senate Committee on Homeland
Security and Government Affairs, 2005; van Heeden, 2004,
2004/5; White House, 2005.
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BOX 1.10:

The earthquake and tsunami of 26 December
2004 that swept through the Indian Ocean
coastal states killed more than 283,100 people,
according to the United States Geological Survey,
making it one of the deadliest disasters in
modern history. Beyond the loss of human lives,
the tsunami also destroyed livelihoods,
traumatized whole populations, and severely
damaged habitats and freshwater resources.

UNESCO is actively participating in the
international effort to assess the tsunami impact
and identify priority needs in the recovery and
reconstruction process. Particular focus is being
made on environmental, cultural as well as
educational damage assessment and
rehabilitation. Furthermore, through its
Intergovernmental Oceanographic Commission
(10C), UNESCO received a mandate to help
Member States of the Indian Ocean rim establish
a Tsunami Early Warning System. UNESCQ's
immediate response included an interim tsunami
advisory information system, established as of

1 April 2005 under the aegis of UNESCO/IOC in
cooperation with the Pacific Tsunami Warning
Center (PTWC) in the US and the Japan
Meteorological Agency (JMA).

Between May and September 2005, national
assessments of sixteen countries in the Indian
Ocean were conducted to identify capacity-
building needs and support requirements for
developing an Indian Ocean Tsunami Warning
System (IOTWS). The overall regional summary
indicates that:

m Most countries have established or
strengthened their disaster management laws,
national platforms and national and local
coordination mechanisms to guide all-hazard
disaster risk reduction and to establish clearer
responsibilities for end-to-end early warning
systems. Not all have specifically addressed
the tsunami coordination aspect.

m All participating countries received
international tsunami warnings from the

Pacific Tsunami Warning Center (PTWC) and
the Japan Meteorological Agency (JMA) except
Somalia, and most countries received these
warnings at facilities with back-up systems for
receiving warning messages that operate
around the clock. Few countries operate a
national tsunami warning centre or have the
capacity to receive or provide real-time
seismic or sea-level data.

Few participating countries have developed
tsunami emergency and evacuation plans and
signage or tested response procedures for
tsunamis or earthquakes. Much of the
information and data needed to develop
these plans, such as post-event surveys,
inundation modelling, and tsunami hazard
and vulnerability assessment, has yet to

be collected.

Many participating countries have assessed
local government capacity for disaster
preparedness and emergency response but
not community preparedness. Community
education and outreach programmes are
being developed but have not been
implemented in most participating countries.

Most countries have made progress in
developing policies, assessing technological
needs, and establishing coordination
mechanisms at a national level for tsunami
warning and mitigation. Local planning and
preparedness activities are being carried out

first in selected target areas, or cities and
towns, rather than as comprehensive
national programmes.

A recent evaluation by the United Nations
International Strategy for Disaster Reduction (ISDR)
and the 10C regarding the strengthening of early
warning systems in countries affected by the

26 December 2004 tsunami evaluated that
excellent progress has been made to establish the
core technical elements of a regional tsunami early
warning system (this system is on track for initial
completion by July 2006) and that significant
progress in awareness raising and capacity-building
has been achieved, but much work remains to build
the long-term capacities of countries for effective
early warning and risk management.

I0C is now coordinating the creation of regional
early wamning systems for tsunamis and other
coastal hazards in all regions of the world - the
Indian Ocean, the Pacific Ocean, the North East
Atlantic, the Mediterranean and connected seas,
and the Caribbean Sea and adjacent region.
Intergovernmental Coordination Groups are
working in the Indian Ocean (ICG/IOTWS), the
Caribbean and Adjacent Regions (ICG/CARTWS),
the North Eastern Atlantic, and the Mediterranean
and connected seas (ICG/NEAMTWS). These are
joining the Pacific system (ICG/PTWS, formerly
ITSU) established by I0C in 1965.

Source: A contribution of Intergovernmental Oceanographic
Commission of UNESCO.

Mullaitivu, a town in
Northeastern Sri Lanka
ravaged by the tsunami
of 26 December 2004
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Charging is but
one policy
option, full-cost
subsidy is
another

Metering and charging
for water consumption
contribute to the
sustainable utilization of
water resources

of information is now available on solutions to
many of the world's water problems. It seems
increasingly that, someone, somewhere, has an
answer with a potentially wide application.
However, this information is not well analysed,
collated and disseminated. It has been alleged that
twenty years is the average period of time for a
new idea to enter mainstream consciousness and
understanding - this certainly seems true of many
techniques developed for different parts of the
water sector. Much more could usefully be done to
collect and collate good international practice on
key aspects of water use and management and
disseminate it more widely, especially in lower-
income countries. Chapter 13 explores many of
these issues and challenges. As the problem of
data scarcity is widespread across all sectors of
water, all the chapters point to the additional
challenges that this poses, not only to water
managers but also to international, national and
local monitoring and policy-making.

5d. Valuing and charging for water:
Market vs. non-market values

The water sector requires reform if the MDGs are to
be met. Policy-makers must reform institutions,
reformulate water policies, and initiate new ways of
organizing water supply and sanitation. To select
among the different policy options and programme
initiatives on the table, policy-makers must have a
means of determining which are likely to bring
results that best meet society's goals, recognizing
the many values of water.

The common method used for public policy analysis,
that is, to differentiate the various options, is
benefit-cost analysis (BCA). This method totals up
the pluses and minuses of each option so that the
net benefits of the different options may be
considered, and the trade-offs (the different level
of advantages and disadvantages associated with
various sub-elements of the programmes/projects)
between the different options may be clearly seen.

In preparing a BCA one needs to make an economic
valuation (calculate in monetary terms) of the
benefits and costs associated with each option. A
problem emerges when the benefits or costs
associated with a particular activity are not subject
to any market transaction, which in turn means that

there is no market price by which to measure it. In
such cases, economists have developed a variety of
non-market valuation techniques that can be used
to estimate surrogate (or shadow) prices that may
be used to value the goods and services in question.

Many of the goods or services that must be
evaluated in assessing alternative water policies are
secondary effects or externalities of the policy or
project in question and include social and
environmental impacts. In certain cases, some
members of the community may be resistant to
(even offended by) the attempts to put a monetary
value on certain social or environmental effects. In
such cases, BCA must be complemented by public
discourse open to all stakeholders and political
negotiations in order to reach consensus on the
most suitable policy/programme.

Charging for water is but one policy option (full-
cost subsidy is another). It serves several objectives,
including cost recovery, revenue raising, and
demand management, all of which contribute to the
ultimate objective of sustainable utilization of water
resources respecting the societal principles of social
equity, environmental preservation and economic
efficiency. Determining the tariff structure - form
and level - is essentially a political decision, which
may also draw on the techniques of economic
valuation and BCA to elucidate the net result of
various options. Benefit capture analysis, that is,
more focused attention on who benefits and who
bears the costs is increasingly applied in order to
understand more clearly the distributional aspects
as well as the financial implications of various
policy options.

Private-public partnerships, payment for
environmental services and trade policies revised to
reflect the concept 'virtual water' are all policy
responses that recognize directly or indirectly the
increasing value of water, and in which the
valuation techniques described above would have
been employed to determine their suitability to a
particular situation. Chapter 12 examines all the
issues related to valuing and charging for water in
greater detail.
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Responsible water resources management in
particular and good governance in general rely
on sound policy decisions, which require the
objective collection and analysis of data and
information. As scientific knowledge becomes
simultaneously wider in breadth and more
specialized in depth, governments, and the
people these governments represent, rely
increasingly on the expert knowledge of
scientists.

Today, however, the world is seeing a strong
politicization of natural and social science, which
is detrimental to both good governance and
scientific inquiry. Political interference manifests
itself through corruption; conflicts of interest;
cronyism; the political vetting of scientific
appointments; and governmental censorship,
suppression and distortion of scientific findings.

These problems manifest themselves to varying
degrees in many countries (both developed and
developing) and can be found across the
spectrum of scientific endeavour, including
climate change, AIDS prevention, agricultural
science, reproductive health, environmental
protection, military intelligence, etc.

Due to the rapid pace of scientific advancement,
a layman's education is no longer sufficient to
evaluate many aspects of public policy, which
means that the general public is increasingly
dependent on the integrity of scientists and the
institutions for which these scientists work.

Transparency and scientific integrity are critical
for good, democratic governance. Policy-makers
and the electorate need accessible information in
order to make informed decisions about public

Part 6. Water and Global Targets:
Where Do We Stand?

Within the UN system, a clear wish has emerged to take a lead role in finding ways to share
the world’s available resources more equitably. Here we review some of the global targets

policy. Scientists, both in the private and public
sectors, must be independent and not subject to
political, financial or physical retribution in
response to scientific findings that do not fall in
line with a government's or corporation’s policies
and ideology. And in the case of publicly funded
research, findings should be transparent and not
subject to political manipulation or suppression.
Scientists must maintain their integrity by
resisting pressure from corporations,
governments or other interested parties to
compromise their research.

For more information, see UNESCO's Ethics of
Science and Technology Programme
(www.unesco.org/shs/est); the Union of
Concerned Scientists (http://www.ucsusa.org/)
and the International Council for Science
(www.icsu.org).

involved in the UN's aspirations for poverty relief as they relate to water and WWAP's
mandate, as the flagship programme of UN-Water - to undertake and report on assessment
processes and refine the thinking behind better-adapted monitoring tools and indicator

rationale for the water sector.

6a. The Millennium Development Goals
(MDGs)

Long experience has shown that setting targets is
vitally important for focusing attention and providing
incentives to mobilize action on key issues of
development. Recognizing the need to speed up
poverty alleviation and socio-economic development,
the 2000 UN General Assembly Millennium Meeting
established eight Millennium Development Goals
(MDGs), with targets, to be achieved by 2015, from
a baseline of 1990 and with a major review in 2005.
The role played by water in achieving the goals is
summarized in Box 1.12.

The major UN conferences and other international
water meetings (e.g. the World Water Forums, see
WWDR1, 2003) have a history of global target
setting.> However, all too frequently, these have
not included detailed enough implementation
plans or the necessary financial resources.

As a result, although good progress was made
on some early targets, they were rarely met in
full. Global targets are just that—global ambitions
that can only be met via the aggregate of local
actions in communities worldwide. Without local
commitment and the needed resources, targets
will never be met in full.

5. http://www.unesco.org/
water/wwap/index.shtml
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GOAL 1. ERADICATE EXTREME
POVERTY AND HUNGER*

Water is a factor of production in virtually all
enterprise, including agriculture, industry and the
services sector. Improved nutrition and food
security reduces susceptibility to diseases, including
HIV/AIDS, malaria among others. Access to
electricity is key to improving quality of life in the
modern age. Competition between the various
sectors must be balanced by policies that recognize
the ability and responsibility of all sectors to
address the issues of poverty and hunger.

Targets:

m Halve, between 1990 and 2015, the
proportion of people whose income is less
than $1 a day

m Halve, between 1990 and 2015, the
proportion of people who suffer from hunger

WWDR2 Water-related Indicators:

B Percentage of undernourished people

m Percentage of poor people living in rural
areas

m Relative importance of agriculture

m Irrigated land as percentage of cultivated
land

m Relative importance of agriculture water
withdrawals in water balance

m Extent of land salinized by irrigation

m Importance of groundwater in irrigation

m Dietary Energy Supply (DES)

See Chapter 7: Water for Food, Agriculture
and Rural Livelihoods

B Trends in industrial water use

Water use by sector

Organic pollution emissions by industrial
sector

Industrial water productivity

Trends in 1SO 14001 certification, 1997-2002
Access to electricity and domestic use
Electricity generation by fuel, 1971-2001
Capability for hydropower generation, 2002
Total primary energy supply by fuel

Carbon intensity of electricity production,
2002

m \Volume of desalinated water produced

See Chapter 8: Water and Industry and
Chapter 9: Water and Energy

GOAL 2. ACHIEVE UNIVERSAL
PRIMARY EDUCATION
Promotion of a healthy school environment is an

essential element of ensuring universal access to

education, and school enrolment, attendance,

retention and performance are improved; teacher

placement is improved. In this respect access to
adequate drinking water and sanitation is key.

Target:

B Ensure that, by 2015, children everywhere,
boys and girls alike, will be able to complete
a full course of primary schooling

WWDR2 Water-related Indicator:
® Knowledge Index

See Chapter 13: Enhancing Knowledge and
Capacity

GOAL 3. PROMOTE GENDER
EQUALITY AND EMPOWER WOMEN
Educating women and girls will permit them to
fulfil their potential as full partners in the
development effort.

Target:

m Eliminate gender disparity in primary and
secondary education, preferably by 2015 and
in all levels of education no later than 2015

WWDR2 Water-related Indicator:
m Access to information, participation and
justice in water decisions

See Chapter 2: Challenges of Governance

GOAL 4. REDUCE CHILD MORTALITY
Improvements in access to safe drinking water
and adequate sanitation will help prevent
diarrhoea, and lay a foundation for the control of
soil-transmitted helminths and schistosomiasis
among other pathogens.

Target:
B Reduce by two-thirds, between 1990 and
2015, the under-five mortality rate

WWDR2 Water-related Indicators:

m Mortality in children <5 yrs

m Prevalence of underweight children <5 yrs

m Prevalence of stunting among children <5 yrs

See Chapter 6: Protecting and Promoting
Human Health

GOAL 5. IMPROVE MATERNAL
HEALTH

Improved health and nutrition reduce
susceptibility to anaemia and other conditions
that affect maternal mortality. Sufficient
quantities of clean water for washing pre-and-
post birth cut down on life-threatening infection.

Target:
B Reduce by three-quarters, between 1990 and
2015, the maternal mortality rate

WWDR?2 Water-related Indicator:
m DALY (Disability Adjusted Life Year)

See Chapter 6: Protecting and Promoting
Human Health

GOAL 6. COMBAT HIV, AIDS,
MALARIA AND OTHER DISEASES
Improved water supply and sanitation reduces
susceptibility to/severity of HIV/AIDS and other
major diseases.

Targets:

m Have halted by 2015 and begun to reverse
the spread of HIV/AIDS

m Have halted by 2015 and begun to reverse
the incidence of malaria and other major
diseases

WWDR2 Water-related Indicator:
m DALY (Disability Adjusted Life Year)

See Chapter 6: Protecting and Promoting
Human Health
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GOAL 7. ENSURE ENVIRONMENTAL
SUSTAINABILITY

Healthy ecosystems are essential for the
maintenance of biodiversity and human well-
being. We depend upon them for our drinking
water, food security and a wide range of
environmental goods and services.

Target:

m Integrate the principles of sustainable
development into country policies and
programmes and reverse the loss of
environmental resources

WWDR2 Water-related Indicators:
m Water Stress Index

Groundwater development
Precipitation annually

TARWR volume (total annual renewable water
resources)

TARWR per capita

Surface water (SW) as a % TARWR
Groundwater (GW) as a % of TARWR
Overlap % TARWR

Inflow % TARWR

Outflow % TARWR

Total Use as % TARWR

See Chapter 4: The State of the Resource

Fragmentation and flow regulation of rivers
Dissolved nitrogen (NO, + NO,)

Trends in freshwater habitat protection
Trends in freshwater species

Biological Oxygen Demand (BOD)

See Chapter 5: Coastal and Freshwater
Ecosystems

Targets:

m Halve by 2015 the proportion of people
without sustainable access to safe drinking
water and basic sanitation

B By 2020, to have achieved a significant
improvement in the lives of at least 100
million slum dwellers

WWDR?2 Water-related Indicators:
m Urban Water and Sanitation Governance Index
B Index of Performance of Water Utilities

See Chapter 3: Water and Human
Settlements in an Urbanizing World

B Access to safe drinking water
B Access to basic sanitation

See Chapter 6: Protecting and Promoting
Human Health

GOAL 8. DEVELOP A GLOBAL
PARTNERSHIP FOR DEVELOPMENT*
Water has a range of values that must be
recognized in selecting governance strategies.
Valuation techniques inform decision-making for
water allocation, which promote sustainable
social, environmental and economic development
as well as transparency and accountability in
governance. Development agendas and
partnerships should recognize the fundamental
role that safe drinking water and basic sanitation
play in economic and social development.

Targets:

m Develop further an open trading and financial
system that is rule-based, predictable and
non-discriminatory, includes a commitment to
good governance, development and poverty
reduction — nationally and internationally

B Address the special needs of landlocked and
small island developing states

WWDR2 Water-related Indicators:

m Water sector share in total public spending

B Ratio of actual to desired level of public
investment in water supply

m Rate of cost recovery

m Water charges as a percent of household
income

See Chapter 12: Valuing and Charging for
Water

m Water interdependency indicator
m Cooperation indicator

®m Vulnerability indicator

B Fragility indicator

B Development indicator

See Chapter 11: Sharing Water

m Disaster Risk Index
m Risk and Policy Assessment Index
m C(limate Vulnerability Index

See Chapter 10: Managing Risks
B Progress toward implementing IWRM

See Chapter 2: Challenges of Governance

* Only the most relevant targets have been listed for
this goal.



32 - WATER: A SHARED RESPONSIBILITY

Taking
precautions at
household level
to prevent
water-related
disease through
sound domestic
hygiene
practices is a
challenge to the
individual family

6. hdr.undp.org/

Extending the provision of water supply and
sanitation facilities is a challenge to individual
communities. Making more effective use of modern
communications technology to speed up warnings
to communities at risk of flooding and other water-
related hazards must be tackled by individual
governments and their agencies within particular
river basins. Expanding water use productivity in
both rainfed and irrigated croplands has to be done
by individual farmers, irrigation managers and water
user associations. Taking precautions at household
level to prevent water-related disease through
sound domestic hygiene practices is a challenge

to the individual family. Yet it is the aggregate of
all these many millions of actions which help to
realize the MDGs. Governments and NGOs must help
through the provision of needed resources, including
education and training, to improve knowledge and
skill and thus foster the development of the self-
sufficiency and resilience needed to meet the MDGs.

Recognizing these problems, the UN has
established a number of initiatives to help meet
the MDG targets, as well as others. One such
initiative is the Millennium Research Project -

an independent advisory body set up by the UN
Secretary General to propose the best strategies
to meet the MDGs. In turn, the Project established
ten Millennium Task Forces, charged with
identifying what was needed to reach the MDG
targets. One of these, Millennium Task Force 7,
covers water supply and sanitation, and highlights
from its latest findings can be found in Chapter 6.
Chapter 10 reviews the linkages between the
Millennium Development Goals and disaster risk
reduction. The UN has instigated Millennium
Campaigns across the world, encouraging
industrialized countries to increase support
through aid, trade and debt relief. For lower-
income countries, the Campaigns focus on
engaging support for urgent action on the MDGs.

Progress on global goals and targets
Progress on the MDGs is monitored via the
Millennium Development Goal Reports, which build
on the national Human Development Reports,® and
the UN Secretary General's reports to the General
Assembly. The latest of these shows that, with only
ten years to go on the MDGs, progress has been
patchy and slow.

The 13th Commission on Sustainable Development
(CSD) sessions in April 2005 set out a number of
priority policy options designed to accelerate
progress towards achieving the MDGs on water and
sanitation and human settlements. It confirmed that,
in future, water, sanitation and human settlements
should be dealt with in an integrated manner. This is
logical since the challenge for the poor is essentially
one of securing acceptable habitation of which
water, sanitation and shelter are key components.

It recommended also that countries should identify
or establish an institutional base for sanitation and
prioritize investment for it where needs are greatest
and the impacts likely to be most substantial - in
health centres, schools and workplaces. Both
financial and human resources are required, as
discussed in Chapters 12 and 13. Greater resources
are needed for sanitation, together with more
community involvement and an emphasis on low-
cost technology options. Issues of strengthening
national and local authority capacity to deliver and
maintain water supply and sanitation systems, the
contentious subject of cost recovery, approaches to
the provision of wastewater systems, use of debt
relief to mobilize resources for water and sanitation,
and the greater use of grant aid, were also covered.
A notable feature of the April meeting of the
Commission was the announcement by Mikhail
Gorbachev of Green Cross International, that he and
others are promoting an initiative for a global
convention on the right to water (Water 21, 2005).

The September 2005 meeting of the UN General
Assembly was set to review progress and to agree
an agenda for the next stage. This last point is
crucial since it is widely agreed that 2005 is
regarded as a make or break year for getting the
MDG project on course to deliver the targets.
Professor Jeffrey Sachs, director of the Millennium
Project, has submitted to the Secretary General a
plan showing how the MDGs can still be met. The
plan sets out a coordinated programme of proposed
investments in infrastructure, health and education
in low-income countries, plus additional overseas
development assistance (ODA) from the richer
countries and progress in the Doha negotiations of
the World Trade Organization (Sachs, 2005).
Importantly, the September meeting of the UN
General Assembly was able to reach agreement on
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a commitment by countries to prepare, by 2006,
comprehensive national development strategies
designed to reach internationally agreed
development goals and objectives, which include
among them the MDGs.

Elsewhere, the UN Millennium Task Force 7 on
Water and Sanitation has indicated that the targets
for water and sanitation will not be met worldwide
at present rates of progress. Good progress is being
made with water supply but sanitation is lagging
substantially behind. The Task Force has set out five
guiding principles and ten critical actions (see Box
1.13 below). These are vital to achieving the water
and sanitation MDGs and ensuring that sound
management and development of water resources
are a fundamental component of the whole MDG
programme. The slow progress on sanitation is of
particular concern, since poor sanitation is
implicated in much-water related disease, as is
shown in Chapter 6.

6b. Indicator development and the
World Water Assessment Programme
(WWAP)

In order to check on progress towards meeting goals
and targets, regular and reliable monitoring is
required. In recognition of this and the critical role
of water in poverty alleviation and socio-economic
development, WWAP was established in 2000 under
the auspices of the UN and charged with the
responsibility to monitor and report on water around
the world - its availability, condition and use, and
the world's progress towards water-related targets
and goals. The identification of the most crucial
issues to monitor is a key part of the process as is
the development of indicators relevant to the data
and trends, goals and targets being monitored in
areas where freshwater plays a key role.”

Experience in many sectors has shown that, done
correctly, development and testing of indicators is a
lengthy process. Indicators have to meet well-defined
criteria and be selected through a carefully planned
and implemented process, including stakeholder
involvement. Understanding causal relationships in
complex, dynamic systems requires information that
is not always readily available. Indicator production
can involve time-consuming collection, collation and
systematization of large amounts of data. Because

the same indicator may need to satisfy often
conflicting but equally important social, political,
financial and scientific goals and objectives, deriving
indicators becomes an objective-maximization
exercise constrained by available time, resources
and partnership arrangements.

One critical challenge is to identify or develop
indicators applicable to as many situations as
possible so that cross-country and inter-regional
comparisons can be made. With data gathered
according to commonly agreed and standardized
norms, it could be possible to derive ‘lessons’ that
are relevant across many locations. Data plotted
over time can reveal developing trends, while
country-specific data collected in a common format
facilitate inter-area comparison. Inter-country and
inter-regional analyses illuminate success as well as
stagnation and enable decision-makers to discern
areas in need of attention. Selected to address the
key concerns of decision-makers, indicators provide
critical data for policy analysis, programme design
and fiscal planning. Thus, prepared from carefully
selected data, distilled into authoritative information
and presented clearly and concisely in a user-
friendly format, indicators play a key role in
documenting global trends that are crucial to
sustainable development. A balance has to be struck
between the ‘ideal' - indicators that are consistent
with theoretical definitions - and the ‘practical’ or
feasibly measurable variables that provide
acceptable approximations to the ideal. Striking a
balance is critically important in determining cost-
efficient and cost-effective data collection.

Indicator development within WWAP focuses on
utilizing and adapting existing knowledge, datasets
and indicators to formulate and develop easy-to-
use, easy-to-understand, yet robust and reliable
indicators. These promote better water resource
management by:

m providing a clear assessment of the state of
water resources

m identifying the emergence of critical water
resources issues

= monitoring progress towards achieving water
policy objectives.

Data plotted
over time can
reveal
developing
trends, while
country-specific
data collected in
a common
format facilitates
inter-area
comparison

7. The first edition of the WWDR
(WWDR1, 2003) provided an
assessment of the world's
progress in meeting critical
water needs since the UNCED
in Rio de Janeiro in 1992.
WWDRI identified challenges
in eleven areas: meeting basic
needs, securing the food
supply; protecting ecosystems;
sharing water resources;
managing risks; valuing water,
water governance; water use
in industry and energy
production; providing water
for cities; and ensuring the
water knowledge base.
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At the end of a three-year project, the
UN Millennium Project Task Force on
Water and Sanitation identified five
guiding principles and ten critical actions
essential to reaching the water and
sanitation MDGs.

Five Guiding Principles
These are as follows:

1. There must be a deliberate
commitment by donors to increase
and refocus their development
assistance and to target aid to the
poorest countries.

2. There has to be deliberate
commitment by middle-income
country governments that do not
depend on aid, to reallocate their
resources so as to focus funding on
their un-served poor.

3. There have to be deliberate
activities to create support and
ownership for water supply and
sanitation initiatives among both
women and men in poor
communities.

4. There must be deliberate recognition
that basic sanitation in particular
requires community mobilization and
actions that support and encourage
such maobilization.

5. There must be deliberate planning
and investment in sound water
resources management and
infrastructure.

Ten Critical Actions

These actions are needed not only to
meet the water and sanitation targets but
also to facilitate the sound management
of water resources for all MDGs:

1. Governments and other stakeholders
must move the sanitation crisis to
the top of the agenda.

2. Countries must ensure that both

policies and institutions for water
supply and sanitation, and for water
resources management and
development, respond equally to the
different roles, needs and priorities
of women and men.

3. Governments and donor agencies must

act together to reform investments for
improved water supply, sanitation and
water management.

4. Actions to meet the water and

sanitation targets must focus on
sustainable service delivery and not
just on the constructio