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Water is life, in all forms and shapes. This basic yet profound truth eluded many of us in the

second half of the 20th century. Water professionals and scientists around the world were

ringing the alarm bells of an impending water crisis. Yet attempts to address some of the

issues or to offer partial solutions met with limited success. 

As the world population increased and urbanisation and industrialisation took hold, the

demand for water kept rising while the quality continued to deteriorate. Water scarcity

afflicted many more nations, and access to clean drinking water and sanitation remained

poor. A decline in public financing and a rise in transboundary water conflicts made these

problems worse. But awareness of the problems was limited to the few on the “inside,” in

the water sector. We start the new century with a water crisis on all accounts. A concerted

effort and extraordinary measures are needed to face the challenges head on.

From its inception the World Water Council has understood the dimensions of the world

water crisis. The Council realized that a first step towards solving this crisis is the develop-

ment of a shared vision on world water for the long term. The Long Term Vision for Water,

Life, and Environment in the 21st Century—or World Water Vision, for short—was introduced

during the World Water Council’s first World Water Forum in Marrakech, Morocco, in 1997.

The Marrakech Declaration gave the Council the mandate to develop such a Vision. Planning

and preparation went at full speed in 1997 and 1998. By the summer of 1998 preparation of

the Vision commenced in earnest. 

This Report is the culmination of the Vision development exercise. The monumental work

was carried out under the direct responsibility of William J. Cosgrove, director, and Frank R.

Rijsberman, deputy director, of the Vision Management Unit, World Water Council. We are

very grateful for their tireless efforts, patience, perseverance, and diligence in managing,

synthesising, and editing this text.

Word from the President of 
the World Water Council
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The World Water Council also acknowledges the tremendous support and exceptional con-

tribution to the development of the World Water Vision by staff of the Vision Management

Unit, members of the Vision Management Committee of the World Water Council, members

of the Thematic and Scenario Panels, and members of the World Commission on Water for

the 21st Century—the World Water Commission—and its senior advisors.

Special thanks go to Ismail Serageldin for chairing the World Water Commission and for

mobilising resources and the media in support of the Vision. This work would not have been

possible without the generous financial support of the government of the Netherlands. Our

gratitude also goes to Bert Diphoorn, Koos Richelle, and their colleagues at the Ministry of

Foreign Affairs. We acknowledge the excellent service and support provided by the Water

Science Division of the United Nations Educational, Scientific, and Cultural Organization for

hosting the Vision Management Unit. Many other organisations made financial, intellectual,

and other contributions to the Vision, and their contributions are much appreciated. 

It is not possible to list here all those who contributed professionally and with devotion to

the World Water Vision. Their enthusiasm and dedication make this work a unique contribu-

tion in the history and development of the world’s water resources.

This work is dedicated to the children of the world, because we did not inherit the world from

our parents—we borrowed it from our children. 

Mahmoud A. Abu-Zeid

President of the World Water Council

Minister of Water Resources and Irrigation

Giza, Egypt
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Yes, water is life. Every human being, now and in the future, should have enough clean water

for drinking and sanitation, and enough food and energy at reasonable cost. Providing ade-

quate water to meet these basic needs must be done in an equitable manner that works in

harmony with nature. For water is the basis for all living ecosystems and habitats and part

of an immutable hydrological cycle that must be respected if the development of human

activity and well-being is to be sustainable.

We are not achieving these goals today, and we are also on a path leading to more crises and

problems for a larger part of humanity and many more parts of the planet’s ecosystems.

Business as usual leads us on an unsustainable and inequitable path.

To address these issues, the World Water Council convened a World Commission on Water for

the 21st Century—or World Water Commission, for short—that was cosponsored by all the

United Nations agencies working on water and development. I have had the privilege of chair-

ing this distinguished Commission. I have also had the privilege of working with an excel-

lent team, the Vision Management Unit of the World Water Council, headed by two

remarkable individuals, the authors of this Report.

The World Water Vision exercise, carried out under the guidance of the World Water

Commission, has involved many thousands of women and men in an extraordinary partici-

patory exercise over an 18-month period. These people contributed to an unprecedented

effort to increase awareness of the water crisis that affects billions of people already. More

than 40 groups of people around the world have worked on the development of their visions

of sustainable management of water in their region or sector. Their reports are published

separately. Together all these people will not only increase worldwide water awareness, but

will also shape public policy on water in the 21st century.

Word from the Chairman of 
the World Water Commission
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This Report is the tip of the iceberg. It reflects the visions of many in a single, global state-

ment. I commend the authors. They did a superb job of producing four rapidly evolving ver-

sions of the World Water Vision in an open, transparent process through which hundreds of

people reviewed their drafts and provided extensive comments. Even more, they were the

engine behind the Vision exercise, shaping the process, raising funds, motivating people to

participate, and believing—as I did—that the impossible ought to be done in just 18 months.

This Report and the many associated documents that it draws on were essential inputs into

the deliberations of the World Water Commission and in the formulation of the recommen-

dations contained in the Commission’s report. World Water Vision: Making Water Everybody’s

Business is timely. It is authoritative. And I am convinced that it will contribute to changing

our world water future.

Ismail Serageldin

Chairman

World Water Commission on

Water for the 21st Century
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In recent years it has become evident that there is a chronic, pernicious crisis in the world’s

water resources. Participants at the first World Water Forum—held in Marrakech, Morocco,

in 1997 and sponsored by the World Water Council—called for a World Water Vision to

increase awareness of the water crisis and develop a widely shared view of how to bring

about sustainable use and development of water resources. The World Water Council

responded and developed the World Water Vision as its main programme.

The World Water Vision draws on the accumulated experience of the water sector, particularly

through sector visions and consultations for Water for People (Vision 21; WSSCC 1999), Water

for Food and Rural Development, Water and Nature, and Water in Rivers. Professionals and

stakeholders from different sectors have developed integrated regional visions through

national and regional consultations covering Arab countries, Australia and New Zealand, Baltic

states, Canada, Central America and the Caribbean, Central Asia, China, the Danube Basin, the

Mediterranean basin, the Nile basin, North America, the Rhine basin, South America, South

Asia, Southeast Asia, Southern Africa, and West Africa. In addition, there were special projects

on Interbasin Water Transfers; River Basin Management; A Social Charter for Water, Water,

Education; and Training, Water and Tourism; and Mainstreaming Gender Issues.

The participatory process that led to the World Water Vision makes it special. Since 1998 some

15,000 women and men at the local, district, national, regional, and global levels have shared

their aspirations and developed strategies for the sustainable use and development of water

resources. The Internet made these consultations possible in a short timeframe. As the Vision

evolved, more networks of civil society groups, nongovernmental organisations (NGOs),

women, and environmental groups joined the consultations that influenced this Report. The

diverse backgrounds of participants—authorities and ordinary people, water experts and

environmentalists, government officials and private sector participants, academics and

NGOs—offered a wide range of views. So, this is not an academic exercise—it is the start of

a movement.

Preface
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The participatory consultations will continue at the Second World Water Forum, being held

at The Hague in March 2000. Many of the participants in the Vision exercise will have the

chance to meet thousands of other interested stakeholders, including ministers from most

countries, to discuss the solutions proposed in this Report and in dozens of other documents

prepared as part of the Vision process. Over the coming months and years participants from

the forum will develop action plans to implement the recommendations of the World Water

Commission and the strategies herein.

The World Water Vision hopes to inspire women and men to overcome obstacles and achieve

fundamental changes. Its message is for everybody—particularly the leaders and profes-

sionals who have the power and knowledge to help people turn visions into reality. It chal-

lenges those directly affected by the water crisis to initiate action and to call on their leaders

to bring about sustainable water resource use and development. 

The Vision recognises that people’s roles and behaviours must change to achieve sustainable

water resource use and development. The main actors will be individuals and groups in

households and communities with new responsibilities for using water and water-related

services. Public authorities will need to empower and support them and carry out work that

households and communities cannot manage for themselves. Water professionals and envi-

ronmentalists will provide these stakeholders with the information they need to participate

in decisionmaking and will help implement their decisions. Working together, these groups

can achieve this Vision.

World Water Vision: Making Water Everybody’s Business, prepared by the staff of the Water

Vision Unit for the World Water Council, complements the many documents being published

by sector and regional consultation groups. It synthesises many findings, bringing together

water issues on a global scale. (The analytical parts are published separately in a document

called World Water Scenarios: Analysis.) The Vision exercise involved thousands of people

Preface xiii



over an 18-month period. Women and men from around the world have participated in hun-

dreds of meetings to formulate and discuss their local, national, regional, and sector visions

for water in the 21st century. This Report is based on the visions developed in those consul-

tations, on the documents generated by this process, and on the feedback and comments

received. A listing of the partner organisations and some of the meetings, along with an

overview of the background documents, is provided in the appendix. 

The World Water Commission’s report, signed by its members, also draws on many of these

findings and exercises. But it is independent, and does not constitute a summary of these

efforts. The positions on what constitutes a desirable future for water use and development

at the global level, as contained in its report, were determined by the Commission in meet-

ings at The Hague on 29–30 November 1999. This Report is intended to be consistent with the

Commission’s recommendations.

The analysis of current and future water resource availability and use described in chapters

2 and 3 is based largely on the work of the Scenario Development Panel (see appendix) and

the modellers of the International Water Management Institute in Colombo, Sri Lanka; the

International Food Policy Research Institute in Washington, D.C.; the Centre for

Environmental Systems Research of the University of Kassel in Germany; the Stockholm

Environment Institute, Sweden; and the Russian State Hydrological Institute in St. Petersburg.

In addition, sector and regional vision documents were the sources for many boxes and analy-

ses throughout the Report (see appendix).

The Global Water Partnership (GWP) was the key partner in the World Water Vision exercise.

During the fist phase the GWP strongly supported the Vision exercise through regional com-

mittees that became the coordinators and facilitators of regional vision consultations. During

xiv World Water Vision 



the second phase the GWP’s parallel program, the Framework for Action, worked alongside

the Vision exercise, took over the initiative in regions, and began to prepare action plans to

achieve the Vision through a process called From Vision to Action.

William J. Cosgrove

Frank R. Rijsberman
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There is a water crisis today. But the crisis is not about having too little

water to satisfy our needs. It is a crisis of managing water 

so badly that billions of people—and the environment—suffer badly

All life on earth has depended on water since the first single-cell organisms appeared 3.5 bil-

lion years ago—consuming energy, growing, reproducing. From that time until very recently

in geological history, there was a balance between the needs of life and the available water.

Humans appeared as a species less than 100,000 years ago. Sometime less than 10,000 years

ago we developed stone tools, learned that we could cultivate our own food instead of just

gathering it, established civilisations, and began migrating long distances. 

In the past 200 years our numbers grew exponentially—more people to be fed, and more

water needed by each person for economic development. In the past 100 years the world

population tripled, but water use for human purposes multiplied sixfold! Today perhaps

half of all available freshwater is being used for human ends—twice what it was only 35 years

ago. Looked at another way, all freshwater serves human needs, because ecosystems provide

goods and services to humanity beyond the obvious water for drinking, food production, and

industrial uses. Think of the fish we eat, the benefits we enjoy from natural flood protection,

and the water quality brought by healthy, functioning aquatic ecosystems.

Today’s water crisis—and tomorrow’s

There is a water crisis today. But the crisis is not about having too little water to satisfy our

needs. It is a crisis of managing water so badly that billions of people—and the environment—

suffer badly.

The most obvious uses of water for people are drinking, cooking, bathing, cleaning, and—

for some—watering family food plots. This domestic water use, though crucial, is only a

small part of the total (box 1). Worldwide, industry uses about twice as much water as

households, mostly for cooling in the production of electricity. Far more water is needed

to produce food and fibre (cereals, fruits, meat, cotton). We are not sure how much water



Executive Summary

Providing six times more water now than 100 years 

ago has significant impacts on people 

and the environment

must remain in our ecosystems to maintain them, but indica-

tions are that we are approaching—and in many places have

surpassed—the limits of how much water we can divert. 

Providing six times more water now than 100 years ago has

significant impacts on people and the environment. The cup

is half full:

● A major investment drive, the International Drinking

Water Supply and Sanitation Decade (1981–90) and its

follow-up—led by national governments and supported

through international organisations—ended with safe

and affordable drinking water for 80% of the exploding

world population and sanitation facilities for 50%.

● Major investments in wastewater treatment over the past

30 years have halted the decline in—even improved—the

quality of surface water in many developed countries.

● Food production in developing countries has kept pace

with population growth, with both more than doubling

in the past 40 years. 

● In perhaps the biggest achievement of the century, rising liv-

ing standards, better education, and other social and eco-

nomic improvements have finally slowed population growth.

But it is also half empty:

● An unacceptably large part of the world population—one

in five—does not have access to safe and affordable

drinking water, and half the world’s people do not have

access to sanitation. Each year 3–4 million people die of

waterborne diseases, including more than 2 million young

children who die of diarrhoea.

● More than 800 million people, 15% of the world popu-

lation and mostly women and children, get less than

2,000 calories a day. Chronically undernourished, they

live in permanent or intermittent hunger. 

● Much economic progress has come at the cost of severe

impacts on natural ecosystems in most developed and

transition economies. Half the world’s wetlands were

destroyed in the 20th century, causing a major loss of bio-

diversity. Many rivers and streams running through urban

centres are dead or dying. Major rivers—from the Yellow

River in China to the Colorado in North America—are dry-

ing up, barely reaching the sea.

● Water services—irrigation, domestic, and industrial water

supply, wastewater treatment—are heavily subsidised by

xx World Water Vision 

Box 1 Water—renewable and usable

● Green water—the rainfall that is stored in the soil and evaporates from

it—is the main source of water for natural ecosystems and for rainfed

agriculture, which produces 60% of the world’s food. 

● Blue water—renewable surface water runoff and groundwater

recharge—is the main source for human withdrawals and the tradi-

tional focus of water resource management. 

● The blue water available totals about 40,000 cubic kilometres a year.

Of this, an estimated 3,800 cubic kilometres, roughly 10%, were with-

drawn (diverted or pumped) for human uses in 1995. 

● Of the water withdrawn, more than 2,000 cubic kilometres are con-

sumed. The remainder is returned, usually with significant reductions in

quality. 

Not all renewable water resources are usable 

● Of global water resources, a large fraction is available where human

demands are small, such as in the Amazon basin, Canada, and Alaska.

● Rainfall and river runoffs occur in large amounts during very short peri-

ods, such as during the monsoon season in Asia, and are not available

for human use unless stored in aquifers, reservoirs, or tanks.

● The withdrawal and consumption figures do not show the much larger

share of the water resources “used” through degradation in quality—

polluted and of lower value downstream.

● Water not used by humans generally does not flow unused to the sea.

Instead it is used in myriad ways by aquatic and terrestrial ecosystems—

forests, lakes, wetlands, coastal lagoons.

And:

● Even though people use only a small fraction of renewable water

resources globally, the fraction is much higher in many arid and semi-

arid river basins where water is scarce. 

● In many tropical river basins a large amount of water is available only

for short periods, so either it is not usable or massive infrastructure is

required to store it for later use, with considerable social and environ-

mental impacts. 

● In many temperate zone river basins adequate water resources are dis-

tributed fairly evenly over the year but used so intensively that surface

and groundwater resources become polluted and good-quality water

becomes scarce.

Source: World Water Vision staff.



While much has been achieved, today’s water crisis is widespread.

Continuing current policies for managing water will 

only widen and deepen that crisis

most governments. This is done for all the right reasons

(providing water, food, jobs) but with perverse conse-

quences. Users do not value water provided free or almost

free—and so waste it. Water conservation technologies

do not spread. Incentives for innovation remain weak.

● Unregulated access, affordable small pumps, and sub-

sidised electricity and diesel oil have led to overpumping

of groundwater for irrigation and to drops in groundwa-

ter tables of several metres a year in key aquifers. As much

as 10%  of global annual water consumption may come

from depleting groundwater resources.

● In most countries water continues to be managed sector

by sector by a highly fragmented set of institutions. This

system is ineffective for allocating water across purposes,

precludes effective participation of other stakeholders,

and blocks integrated water resource management. 

The conclusion: while much has been achieved, today’s water

crisis is widespread. Continuing current policies for managing

water will only widen and deepen that crisis.

What business as usual portends: severe stress

Because of population growth, the average annual per capita

availability of renewable water resources is projected to fall

from 6,600 cubic metres today to 4,800 cubic metres in 2025.

Given the uneven distribution of these resources, some 3 bil-

lion women and men will live in countries—wholly or partly

arid or semi-arid—that have less than 1,700 cubic metres per

capita, the quantity below which people start to suffer from

water stress. Also by 2025 an estimated 4 billion people, or

more than half the world population, will live in countries

where more than 40% of renewable resources are withdrawn

for human uses—another indicator of high water stress under

most conditions.

Under business as usual, with present policies continuing,

economic growth to 2025 in developed and transition

economies tends to increase water use. But this increase

can be offset by efficiency improvements and the satura-

tion of water demands in industry and households. In addi-

tion, the amount of irrigated land stabilises, and water for

irrigation is used more efficiently. As a result total water

withdrawals can—and should—decline. Extrapolating cur-

rent trends of water quality does not present a rosy picture,

however.

In developing countries higher incomes and increased access

lead to greater household water use per capita, multiplied by the

greater number of people. Meanwhile, economic growth

expands electricity demand and industrial output, leading to a

large increase in water demanded for industry. Even though

water may be used more efficiently in households and industry,

increased use overwhelms these improvements. Providing food

to the growing population and ending hunger remain the largest

challenge in the quantities of water demanded. The result is a

projected large increase in water withdrawals in the agricultural,

industrial, and domestic sectors of the developing world. 

Adding together the trends in developed and developing

countries under business as usual increases global water with-

drawals from 3,800 cubic kilometres in 1995 to 4,300–5,200

cubic kilometres in 2025. The difference largely depends on

how much irrigated agriculture does or does not expand.

This increase in water withdrawals implies that water stress

will increase significantly in more than 60% of the world,

including large areas of Africa, Asia, and Latin America. Will

this lead to more frequent and more serious water crises?

Assuming business as usual: yes.

Moving from crisis to Vision

Whether the water crisis deepens and intensifies—or whether

key trends can be bent towards sustainable management of

water resources—depends on many interacting trends in a

complex system. Real solutions require an integrated

approach to water resource management. 

Crucial issues that may provide levers for very different futures

include: 

● Limiting the expansion of irrigated agriculture.

● Increasing the productivity of water.

● Increasing storage.

● Reforming water resource management institutions.

● Increasing cooperation in international basins.

● Valuing ecosystem functions.

● Supporting innovation.
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The more food we produce with the same amount of water, 

the less the need for infrastructure development, 

the less the competition for water, . . .

In the World Water Vision the increase in water use for irri-

gated agriculture has to be drastically limited, with 40%

more food produced (partly from rainfed agriculture) but

only 9% more water consumed for irrigation (table 1). A sig-

nificant decline in industrial water use in developed countries

is more than offset by increases in the developing world.

Municipal use goes up sharply in developing countries, to

provide a minimum amount for all, and down in the devel-

oped world. Recycling and higher productivity reduce the

amount of water withdrawn to meet consumption needs for

all uses.

Limiting the expansion of irrigated land

The rate of expansion of irrigated land is the most important

determinant of water stress, at least the stress related to

quantity. There are two contrasting views on how the trend

in irrigated agriculture’s expansion will continue or bend, with

important stakeholders weighing in on both sides.

The conventional wisdom in agriculture, based on the need

to produce food for the growing world population, is that irri-

gated agriculture will have to keep pace—and therefore

expand by 20–30% in area by 2025. The other perspective—

supported by environmentalists and by some stakeholders in

agriculture—holds that a slowdown in dam building and irri-

gation investments, combined with the consequences of

dropping groundwater tables, will limit the expansion in irri-

gated area to 5–10%. 

Neither alternative is attractive:

● Unattractive alternative 1. A 30% increase in irrigated

area would require major investments in water infra-

structure, a large portion of which would have to involve

large dams. There would likely be severe water

scarcities—and serious risks of deteriorating ecosystems.

● Unattractive alternative 2. A strong reduction in irrigation

expansion—under otherwise unchanged policies, or busi-

ness as usual—will cause considerable food shortages

and rising food prices. 

Both alternatives—each unattractive and unsustainable—

would considerably deepen today’s water crisis. So there is

every motivation to implement policies that make food pro-

duction and water resource management more sustainable.
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Table 1 Renewable water use in the World Water Vision

In our Vision the water for irrigated agriculture is drastically limited, with 40% more food produced (partly from rainfed agri-

culture) consuming only 9% more water for irrigation. Industrial use goes down in developed countries, but the decline is more

than offset by increases in the developing world. Municipal use goes up sharply in developing countries, to provide a minimum

amount for all, and down in the developed world. Recycling and increased productivity lower the ratio of water withdrawn to

water consumed for all uses.

Cubic kilometres Percentage increase 

User 1995 2025 1995–2025

Agriculture

Withdrawal 2,500 2,650 6

Consumption 1,750 1,900 9

Industry

Withdrawal 750 800 7

Consumption 75 100 33

Municipalities

Withdrawal 350 500 43 

Consumption 50 100 100 

Reservoirs (evaporation) 200 220 10

Total

Withdrawal 3,800 4,200 10

Consumption 2,100 2,300 10

Groundwater 

overconsumption 200 0

Source: Table 4.1.



. . . the greater the local food security, and the more water 

remains for household and industrial uses. 

And the more that remains in nature

Making water more productive: more crop per drop 

The more food we produce with the same amount of water,

the less the need for infrastructure development, the less the

competition for water, the greater the local food security, and

the more water remains for household and industrial uses.

And the more that remains in nature.

That is why the productivity of water use must be dramatically

improved. Our Vision relies on meeting about half the

increased demand for agricultural water use in 2025 by

increasing water productivity, taking many opportunities for

improving the management of water. Recycling, widely

prevalent, still holds potential for saving water. Gains are also

possible by providing more reliable supplies to farmers—

through precision technology and feedback irrigation

systems. 

In the green revolution, getting more crop per drop came

from introducing shorter-duration and higher-yielding crop

varieties.1 Adding fertilisers and expanding irrigation have

also pushed up yields and water productivity. 

How can productivity be further improved in agriculture—the

largest water user? The same conditions should be introduced

as elsewhere: payment for water services, accountability of

managers to users, and competition among public and pri-

vate suppliers. Then there are the technical and management

options to improve productivity. 

First, through ever better agronomic practices, the traditional

focus of agricultural research: 

● Improving crop varieties. Plant breeding, possibly aided

by biotechnology, plays an important role in develop-

ing more drought resistant varieties or varieties that

yield more mass per unit of water consumed by

transpiration.

● Substituting crops. Switching to a crop that consumes less

water or switching to a crop with higher economic or

physical productivity per unit of transpiration. 

● Improving cultural practices. Better soil management, fer-

tilisation, and pest and weed control increase the pro-

ductivity of land and often of water consumed. 

And second, deserving more attention, through better water

management:

● Improving irrigation water management. Better timing of

water supplies can reduce stress at critical crop growth

periods, increasing yields. This requires making irrigation

system management responsive to the needs of farmers.

● Using more deficit, supplemental, and precision irrigation.

With water under better control, it is possible to use more

productive on-farm practices. Deficit irrigation is aimed at

increasing productivity per unit of water with irrigation

strategies that do not meet full evaporative requirements.

Having irrigation supplement rainfall can increase the pro-

ductivity of water when a limited supply is made available

to crops at critical periods. Precision irrigation—using

water-conservation technology as well as better informa-

tion and communication technologies—can reduce non-

beneficial evaporation, apply water uniformly to crops,

and reduce stress. 

● Reallocating water from lower- to higher-value uses.

Shifting from agriculture to municipal and industrial

uses—or from low-value to high-value crops—can

increase the economic productivity or value of water. 

The keys to increasing food production without a major

increase in water use will likely be to increase yields in rainfed

agriculture and to close the yield gap by increasing yields

where they are far below their biological and technical poten-

tial. Neither of these strategic directions will be easy or cheap.

But limits to the water available for agricultural expansion

may well force our hand.

Increasing storage

The other half of increased demand for water for food and

rural development will have to be met by developing addi-

tional water supplies. It is imperative that we find ways to

develop water supplies—that is, store water for later use, with

lower economic, social, and environmental costs. Under the

World Water Vision an additional 150 cubic kilometres of

storage will be required for irrigation by 2025. Another 200

cubic kilometres of storage might be required to replace the

current overconsumption of groundwater. 

Rather than relying primarily on large dam projects to provide

this storage, the demand should be met using a mix of:

● Large and small dams.

● Groundwater recharge.
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● Traditional small-scale water storage techniques and rain-

water harvesting.

● Water storage in wetlands.

New techniques and institutional mechanisms are urgently

needed to recharge groundwater aquifers, to avoid the dis-

asters looming if current overdraughts continue. Such mech-

anisms will include limiting access and providing incentives to

users to limit or stop overpumping. Rainwater harvesting,

generally a socially attractive alternative to large construction,

provides opportunities for decentralised, community-based

management of water resources. 

Changing the way we manage water

New institutional mechanisms are needed for managing

water. Among the most vital are:

● Pricing of water services at full cost. Making water

available at low cost, or for free, does not provide the

right incentive to users. Water services need to be

priced at full cost for all users, covering all costs related

to operation and maintenance for all uses and invest-

ment costs for at least domestic and industrial uses. The

basic water requirement needs to be affordable to all,

however, and pricing water services does not mean

that governments give up targeted, transparent subsi-

dies to the poor. 

● Service-oriented management. The focus has to be on

making managers responsive to user needs. This requires

a mutual dependency that can take various forms, includ-

ing service agreements. The service needs and expecta-

tions of users will be influenced by the price they have to

pay for services, especially when they have to pay the full

cost. 

● Empowering communities, women, and men. People’s

initiative and capacity for self-reliance need to be put at

the centre of planning and action for water supply and

sanitation. Doing so can lead to systems that encourage

genuine participation by empowered women and men,

improving sustainable living conditions for all—particu-

larly women and children.

Increasing cooperation in international basins

Nearly half the world is situated in 250–300 international river

basins—rivers that cross national boundaries and whose

resources are shared. Experience shows that shared water

resources can be a source of cooperation rather than conflict.

Most successful cooperation appears to evolve in stages:

● Confidence building. Countries that share international

rivers usually start with low-level technical cooperation

that focuses on exchange of data or jointly gathered data.

● Cooperation. As mutual trust and confidence increase,

and as issues appear that concern all parties and can be

more effectively addressed through collective action,

cooperation gradually grows to a point where countries

are willing to undertake joint action or allocate more sig-

nificant resources.

● International agreements. After years of successful coop-

eration, lengthy negotiations are usually required to reach

bilateral or regional agreements. 

● International law and alternative dispute resolution. Once

international agreements have been established, conflicts

can be addressed through formal mechanisms (the judi-

ciary or international law) or dispute resolution mecha-

nisms (mediation or arbitration).

Valuing ecosystem functions

Much more research is needed to improve our understanding

of ecosystem functions and to value the services that these

systems provide. Recent global assessments of the services

provided by freshwater ecosystems (watersheds, aquifers,

and wetlands) for flood control, irrigation, industry, recre-

ation, waterway transportation, and the like come up with

estimates of several trillion dollars annually. 

Such knowledge will allow careful assessments of the impacts

of water resource use and development on ecosystems, par-

ticularly tropical ecosystems. That work needs to emphasise

the river basin as the appropriate scale of management—

from the forests in upper watersheds to coastal zones

affected by the inflows of rivers into wetlands, lagoons, and

mangrove ecosystems. 

Many practices adopted to manage water for human needs—

rules on extracting and sharing water, changes in cultivation

and irrigation to save water for other purposes, returns to tra-

ditional and community-based water harvesting and storage

methods—will also benefit ecosystems. Other measures

include reducing nutrients through farm-based manure stor-
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Much more research is needed to improve our understanding of 

ecosystem functions and to value the services 

that these systems provide

age, controlling silt by reducing erosion upstream, planning

for joint hydropower generation and dry season irrigation,

and reducing pollutants from agriculture and industry. Above

all, ecosystems will be protected by integrated land and water

resource management, basin by basin—along with full cost

pricing for water services and management reforms for water

delivery and wastewater disposal.

Supporting innovation

Increasing productivity will depend largely on innovation,

through both fundamental research and the widespread dis-

semination and adoption of its results. 

A key to this innovation will be increased awareness of water

issues and the education and training of people capable of

bringing about the necessary changes. Once water is appro-

priately valued, users and producers will have incentives to

conserve it and to invest in innovation. 

While pricing water is expected to be the primary way to bring

in the private sector, a host of public goods aspects of water

resources will continue to require public funding. Such

activites range from researching staple food crops in devel-

oping countries to finding cures for tropical diseases—impor-

tant to populations in markets too small to make privately

funded research financially attractive.

Mobilising financial resources

Total investment in water services today—excluding direct

investment by industry—is $70–80 billion a year. The largest

investor in services is government—the traditional public sec-

tor, which contributes about $50 billion a year. The private

sector, ranging from small water vendors to private municipal

and metropolitan utilities, contributes around $15 billion.

International donors contribute a further $9 billion for both

water and sanitation services and irrigation and drainage.The

international private sector—an investment newcomer—

contributes about $4 billion a year. 

We estimate that to achieve the World Water Vision, those

investments will have to rise to $180 billion (table 2). Private

firms—domestic and international—will be the main source

of finance, and local communities will contribute much in

cash and in kind. Government resources will be a smaller

share in direct capital investment and maintenance costs for

traditional water supply projects. This will free up public (and

softer loan and grant) resources for water-related projects

that supply public goods (such as flood management and

environmental protection) and for subsidies to low-income

and disadvantaged women and men to pay the cost of their

minimum water and sanitation needs. 

This explicit subsidy explains why government cash flows

should remain at current levels, making total cash require-

ments greater than the direct investments in table 2. The role

of government is to provide a regulatory and policy frame-

work for investments to ensure financial sustainability.

Donors need to provide strategic assistance in developing

policies, regulations, institutional capacity, human resources,

and the technical and scientific competencies to manage the

resource base and water services in a fully integrated fashion.

Donors will also be important in helping countries meet basic

needs and protect the environment. It is recommended that

donors support integrated management and social and non-

commercial uses of water. 

Our Vision for water and life in 2025

By 2025 we will have achieved the three primary objectives of

integrated water resource management:

● Empowering women, men, and communities to decide

on the level of access to safe water and hygienic living

conditions and on the types of water-using economic

activities that they desire—and to organise to obtain it.
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Table 2 Annual investment requirements for 

water resources

To achieve our Vision in 2025, we need to invest $180 billion

a year—for a total of $4.5 trillion.

Billions of U.S. dollars Share (%)

Vision Vision 

Use 1995 2025 1995 2025

Agriculture 30–35 30 43–50 17

Environment and 

industry 10–15 75 13–21 41

Water supply 

and sanitation 30 75 38–43 42

Total 70–80 180 100 100

Source: World Water Vision staff.
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Water services will be planned for sustainability, 

and good management, transparency, and 

accountability will be standard

● Producing more food and creating more sustainable liveli-

hoods per unit of water applied (more crops and jobs per

drop), and ensuring access for all to food required for

healthy and productive lives.

● Managing water use to conserve the quantity and quality

of freshwater and terrestrial ecosystems that provide serv-

ices to humans and all living things.

In our World Water Vision the five key actions to achieve these

objectives are to:

● Involve all stakeholders in integrated management.

● Move towards full-cost pricing of all water services.

● Increase public funding for research and innovation in the

public interest.

● Increase cooperation in international water basins.

● Massively increase investments in water.

How, then, will the water world look in 2025? Almost every

woman and man, girl and boy in the world’s cities, towns, and

villages will know the importance of hygiene and enjoy safe

and adequate water and sanitation. People at the local level

will work closely with governments and nongovernmental

organisations, managing water and sanitation systems that

meet everybody’s basic needs without degrading the envi-

ronment. People will contribute to these services according to

the level of service they want and are willing to pay for. With

people everywhere living in clean and healthy environments,

communities and governments will benefit from stronger

economic development and better health.

Empowering women and men

New management—transparent and accountable. Water serv-

ices will be planned for sustainability, and good management,

transparency, and accountability will be standard. Inexpensive

water-efficient equipment will be widely available. Rainwater

harvesting will be broadly applied. Municipal water supplies will

be supplemented by extensive use of reclaimed urban waste-

water for nonpotable uses (and even for potable uses in seri-

ously water-short urban areas). On small islands and in some

dry coastal areas, desalination will augment the water supply.

Many cities and towns will use low- or no-water sanitation sys-

tems, managed by communities and local authorities.

Secure and equitable access to and control of resources—and

fair distribution of the costs and associated benefits and

opportunities derived from conservation and development—

will be the foundation of food and water security. Efforts to

overcome sector-oriented approaches and to integrate catch-

ment management strategies will continue to be supported

by wider social and institutional changes. At the turn of the

21stcentury many government institutions will have recog-

nised grassroots community-based initiatives—and built

extensively on this groundwork. All new central government

policies and legislation will be subject to prior assessment of

their impacts on various stakeholders and beneficiaries.

Private and public institutions will be more accountable and

oriented towards the local delivery of services. They will fully

incorporate the value of ecosystem services in their cost-

benefit analysis and management.

More power for communities. At local levels the empowerment

of women, traditional ethnic groups, and poor and margin-

alised people will make local communities and weak nations

stronger, more peaceful, and more capable of responding to

social and environmental needs. Institutional structures, includ-

ing river basin commissions and catchment committees, will

actively support the equitable distribution of goods and serv-

ices from freshwater ecosystems. Both husbands and wives will

be voting members in water user associations in farming com-

munities. Clear property and access rights and entitlements will

ensure that individuals and organisations holding those rights

meet their associated responsibilities. 

Producing more food and using water 

more productively

Higher crop yields. Extensive field research on water man-

agement policies and institutions in developing countries

early in the 21st century will have focused on bringing aver-

age yields closer to yields achieved by the best farmers.

Closing the yield gap makes the rural livelihoods of poor

women and men much more sustainable. Countries with a

basic policy of food self-sufficiency and the capability to

implement it will increase their yields and production. They

will do so by increasing the productivity of water through

technical and institutional innovation, up to economic and

technical limits. China and India will be among them. 

Drawing on technological innovations as well as traditional

knowledge, large improvements will be made in agriculture.

Genetically modified crops will initially have been introduced

on a small scale given lack of public and political support. The
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Water management in 2025 will be based on recognising 

the environmental goods and services that 

healthy catchments provide

biggest advances in food production in the century’s first

decade will be plant improvements through tissue culture and

marker-aided selection, crop diversity (especially indigenous

varieties), appropriate cropping techniques, and soil and

water conservation. In 2025, as the industry has demon-

strated its responsibility and gained credibility, the use of

genetically modified crops will become common and greatly

increase the crop reliability in drought-prone regions.

More efficient use. There will likely be a 10% increase in water

withdrawals and consumption to meet agricultural, industrial,

and domestic requirements. Food production will increase

40%, made possible in part because people recognise that

water is not only the blue water in rivers and aquifers, but also

the green water in soil. Recognition of rainfed agriculture’s

crucial role in the water cycle will help make it more produc-

tive while conserving aquatic and terrestrial ecosystems.

Only a small part of the water delivered to industrial and

domestic uses will be consumed by evaporation—most will be

returned after treatment to the ecosystems from which it is

drawn. Industrial and domestic water reuse will be common,

and non–water-based systems of sewage treatment and

other methods of ecosanitation will be applied in many areas

to reduce pollution and make full use of human waste as fer-

tiliser. Seminatural and artificial wetlands will be used to

improve polluted waters and treat domestic effluents.

Countries that face water scarcities early in the century will

invest in desalination plants—or reduce the water used in

agriculture, transfer it to other sectors, and import more food. 

Smarter investments. Investments in cleaner technologies and

reduced water and wastewater use will continue to help many

industries lower their production costs while reducing their

effluent taxes. Development investments will be based on

economic valuations and linked to compliance with the envi-

ronmental assessment and management standards of the

International Standards Organization 14000 series.

Conserving ecosystems

Less pollution—more recharge. Concerns about polluting

groundwater through leaching nitrates and other chemicals

will be addressed. Restrictions will be placed on fertilisers,

pesticides, and other chemicals in recharge areas after

research on maximising the rate of recharge and controlling

pollution. Ideally, the recharge areas will not be used for any

other purpose. But in densely population areas, land will sim-

ply be too valuable to be set aside for this single use. 

Healthier catchments. Water management in 2025 will be

based on recognising the environmental goods and services

that healthy catchments provide. Catchments require con-

stant maintenance, to be provided largely by local communi-

ties, for erosion control, water quality, and biodiversity

conservation, among other tasks. Strategic or unique natural

ecosystems will be highly valued. And conservation pro-

grammes will reflect the needs and involvement of the local

communities that depend on them.

More innovation. Innovation in most areas of water resource

management—supported by the best of science and tradi-

tional knowledge—will accelerate. It will also support devel-

opment and management of freshwater and related

ecosystems. Science and modern technologies will provide an

analytical perspective to problem-solving. Traditional knowl-

edge, the wealth of many generations of water resource man-

agement, will also be a natural part of decisionmaking. The

dialogue between scientists and the holders of traditional

knowledge will prompt innovation in resource management.

Better governance. Governance systems in 2025 will facilitate

transboundary collaborative agreements that conserve fresh-

water and related ecosystems and maintain local livelihoods.

Management and decisionmaking will generally take place at

the most effective and efficient level, helping to set up more

open dialogue, information exchange, and cooperation.

Despite huge efforts, transboundary conflicts will still be the

most difficult water resource conflicts to resolve in 2025. 

There will still be much to do, but we will have made the progress

needed to mitigate the water crisis that reigned in 2000 and to

advance to sustainable water use and development.

* * *

To conclude: there is a water crisis, but it is a crisis of man-

agement. We have threatened our water resources with bad

institutions, bad governance, bad incentives, and bad alloca-

tions of resources. In all this, we have a choice. We can con-

tinue with business as usual, and widen and deepen the crisis

tomorrow. Or we can launch a movement to move from

Vision to action—by making water everybody’s business. 

Note

1. “More crop per drop” is the motto of the International

Water Management Institute in Sri Lanka.
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Will continuing the way we manage water lead to a crisis? Yes. Indeed, many countries are

already suffering a water crisis that affects their people and the ecosystems we all depend

on. More than 1 billion people lack access to safe drinking water. More than 3 billion lack

access to sanitation. Several countries lack sufficient water to produce food. And with

increasing populations and demands on water, other countries will join them. We have

already destroyed about half of the world’s wetlands.

Even in a world where water resources are well managed and human demands are met, water

withdrawals and consumption by and for humans could be 10% higher in 2025 than in 1995.

With current practices, the degradation of ecosystems and the loss of biodiversity will

threaten the lives of future generations. It is clear that we must change our ways.

To ensure the sustainability of water, we must view it holistically, balancing competing

demands on it—domestic, agricultural, industrial (including energy), and environmental.

Sustainable management of water resources requires systemic, integrated decisionmaking

that recognises the interdependence of three areas. First, decisions on land use also affect

water, and decisions on water also affect the environment and land use. Second, decisions

on our economic and social future, currently sectoral and fragmented, affect hydrology and

the ecosystems in which we live. Third, decisions at the international, national, and local lev-

els are interrelated. 

The three primary objectives of integrated water resource management are to:

● Empower women, men, and communities to decide on their level of access to safe water

and hygienic living conditions and on the types of water-using economic activities they

desire—and to organise to achieve them.

Our Vision is a world in which all people have access to safe and sufficient water resources

to meet their needs, including food, in ways that maintain the integrity of freshwater

ecosystems. The Vision exercise’s ultimate purpose is to generate global awareness of the

water crisis that women and men face and of the possible solutions for addressing it. This

awareness will lead to the development of new policies and legislative and institutional

frameworks. The world’s freshwater resources will be managed in an integrated manner at

all levels, from the individual to the international, to serve the interests of humankind and

planet earth—effectively, efficiently, and equitably. 



Vision Statement and Key Messages

• Involve all stakeholders in integrated management

• Move to full-cost pricing of water services

• Increase public funding for research and innovation

• Increase cooperation in international water basins

• Massively increase investments in water

● Produce more food and create more sustainable liveli-

hoods per unit of water applied (more crops and jobs per

drop), and ensure access for all to the food required for

healthy and productive lives.

● Manage human water use to conserve the quantity and

quality of freshwater and terrestrial ecosystems that pro-

vide services to humans and all living things.

Actions needed

Five primary actions are needed to achieve these objectives:

● Involve all stakeholders in integrated management. The cur-

rent fragmented framework for water management cannot

deal with the interrelationships identified at Dublin and Rio (box

1.1). Today water professionals manage most water, often on

a sectoral basis, without coordinating their planning and oper-

ations, without close collaboration with the environmental

community, and within administrative boundaries that usually

ignore the natural surface and groundwater basin divides.

Worst of all, the most interested stakeholders—the women

and men in the community whose lives and livelihoods depend

on wise water management—do not participate in decision-

making. These stakeholders must be involved in making social

and economic decisions affecting land and water use. 

Governments should establish the institutional mechanisms

to make this happen—including national legislation requiring

land and water planning and management with participation

of women and other stakeholders representing the economic,

environmental, and social interests of the community and full

sharing of information. 

● Move to full-cost pricing of water services for all human

uses. Because of its scarcity, water must be treated as an eco-

nomic good. To give this concept meaning, this Report rec-

ommends that consumers be charged the full cost of

providing water services. That is, they should pay the full cost

of obtaining the water they use and the full cost of collect-

ing, treating, and disposing of their wastewater. This does not

preclude governments from providing targeted, transparent

subsidies to the poor, always taking into account the other

calls on public funds. It is a paradox that the poor suffer the

most from water subsidies and from policies that treat water

as a social good. Too often, water subsidies are captured by

the wealthy, leaving insufficient resources for system opera-

tion and expansion and resulting in rationing—with the poor

always at the end of the line. Pricing water services is a good

step towards establishing a framework that will eventually

recognise the full economic value of water, including the cost

of externalities. 

Full-cost pricing must be accompanied by targeted, transpar-

ent subsidies to low-income communities and individuals to

allow them to pay to meet their minimum requirements and

to encourage user participation in decisionmaking. This

approach to valuing water will encourage infrastructure

investments and private sector involvement and provide the

revenue to cover the costs of operation and maintenance. It

will make water suppliers accountable to users. It will reduce

water withdrawals from and pollution of ecosystems. And it

will encourage the use of water-saving practices and

technologies, as well as further research.

● Increase public funding for research and innovation in the

public interest. The consultations that were part of the World

Water Vision exercise revealed that because water and the

environment have not been valued, there are enormous gaps

in our quantitative knowledge about freshwater ecosystems.

Similarly, there is little stimulus for innovation in water con-

servation technologies. Pricing water resources will encour-

age the private sector to do some of this. 

Still more publicly funded research is needed to promote the

development and dissemination of innovative technological,

2 World Water Vision 

Box 1.1 Beyond Dublin and Rio

Since the 1970s a series of international meetings and conventions have

provided milestones on the way to sustainable water resource manage-

ment, leading to the widely accepted Dublin principles for managing water: 

● Freshwater is a finite and vulnerable resource, essential to sustain life,

development, and the environment.

● Water development and management should be participatory, involv-

ing users, planners, and policymakers at all levels.

● Women are central to providing, managing, and safeguarding water.

● Water has an economic value in all its competing uses and should be

recognised as an economic good.

These principles recognise the close interrelationships among economic,

social, and environmental security. 

The challenge facing the World Water Vision exercise was not just to speed

up the implementation of the Dublin principles, but also to propose a com-

prehensive set of practical principles for implementation.



The real revolution in water resource management 

will come when stakeholders have the 

power to manage their 

own resources

social, and institutional approaches to international water

resource management, especially in areas serving the public

interest and not addressed by market-driven research and

development.

● Recognise the need for cooperation on integrated water

resource management in international river basins. There

have been many public cries for cooperative management of

international water basins. In general, such cooperation has

been driven by other factors that bring the parties together.

This probably will continue to be the case. But the Vision goes

beyond the usual appeals for cooperation and recommends

that nations voluntarily restrict their sovereignty to make it

possible to apply the principles of integrated water resource

management in international watercourses.

● Massively increase investments in water. Addressing the

world’s water resource problems will require massive invest-

ments. More investments are needed in water infrastruc-

ture—from current levels of $70–80 billion a year to about

$180 billion, with $90 billion coming mainly from the local

private sector and communities, including contributions in

kind. Coupled with this added investment would be govern-

ment subsidies targeted to reach the poor (effectively and

efficiently) so that they benefit from the new infrastructure.

Pricing water to produce the cash flow for future investments

and for operation and maintenance should go a long way

towards making this possible. Contrary to a lot of thinking

today, the Vision recommends that governments maintain

their water budgets at current levels, mainly to provide funds

indirectly to low-income individuals and communities who

otherwise would not have access to water services and to

keep food prices affordable for poor people.

Responsibility for implementation

The biggest challenge in water resource management is insti-

tutional. Social organisation, government policies, technology

choices, and personal consumption all have an impact. But

corruption, fragmented institutions, duplicated efforts, misal-

located resources, and authoritarian, centralised practices

have routinely raised the costs of doing business. Political will

must be marshalled to include all stakeholders, especially

women, in decisionmaking.

The real revolution in water resource management will come

when stakeholders, where possible, have the power to manage

their own resources. The task of politicians is to dispel the idea

that water is primarily the government’s business. They must facil-

itate representative participatory processes so that water can be

managed locally to meet the aspirations of many stakeholders. 

The pivotal role of women as providers and users of water and

as guardians of the living environment needs to be reflected in

institutional arrangements for developing and managing water

resources. Socially determined roles and relations of women

and men—differentiated by age, class, marital status, ethnic

group, and religion—determine how water is managed.

Participatory processes must be established so that women and

men together decide the relative importance of water’s eco-

nomic, social, and environmental functions. Such democratic

processes give women better opportunities to benefit equitably

from the use of water resources and to take full part in deci-

sionmaking. Moreover, such decisions should be made at the

lowest appropriate level. For many issues that will be the com-

munity, but for international basins it will be partly international. 

Public and private management of water must be improved

through greater accountability, transparency, and rule of law.

Because of social concerns, in many countries the supply of

water services has been entrusted to public agencies, which

in most developing countries (and many developed ones)

have become inefficient, unregulated, and unaccountable.

The private sector changes this dynamic fundamentally,

because a private monopolist needs to operate under a

defined contract (that is, it needs to be regulated). 

Once regulation and accountability are established for private

companies, it logically follows to do three things: compare

their performance with that of public companies, make pub-

lic companies also responsible to users, and regulate public

companies. This process can start a virtuous circle of compe-

tition, with, arguably, the greatest benefit being that public

companies become regulated, accountable, and efficient.

There is clear evidence in the urban water sector that under

such circumstances performance improves immeasurably, but

the process has yet to start in irrigation. 

Water management in each country affects the global social

structure, economy, and environment. International institu-

tions have a major role to play in setting standards and mon-

itoring performance within countries against these standards.

But inefficiencies beleaguer the international systems. Reform

of international institutions in the water sector should provide

for greater participation by all stakeholders—not just govern-

ments but also the private sector, nongovernmental organi-

sations (NGOs), community-based organisations representing

civil society, and consumers.
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Today’s water crisis is widespread, and continuing with 

current policies for managing water will only 

widen and deepen that crisis

During the 20th century the world population tripled—while water use for human purposes

multiplied sixfold! The most obvious uses of water for people are drinking, cooking, bathing,

cleaning, and—for some—watering family food plots. This domestic water use, though cru-

cial, is only a small part of the total. Worldwide, industry uses about twice as much water as

households, mostly for cooling in the production of electricity. Far more water is needed to

produce food and fibre (cereals, fruits, meat, cotton) and maintain the natural environment. 

Providing six times more water now than a hundred years ago, an enormous task, has sig-

nificant impacts on people and the environment. On the positive side:

● A major investment drive, the International Drinking Water Supply and Sanitation

Decade (1981–90) and its follow-up—led by national governments and supported through

international organisations—ended with safe and affordable drinking water for 80% of the

exploding world population and sanitation facilities for 50%.

● Major investments in wastewater treatment over the past 30 years have halted the

decline in—or actually improved—the quality of surface water in many developed countries.

● Food production in developing countries has kept pace with population growth, with

both more than doubling in the past 40 years. A successful international research program

in agriculture—funded through the Consultative Group for International Agricultural

Research—has produced higher-yielding varieties, and there has been a worldwide drive to

intensify agriculture through fertiliser application and irrigation. A major factor in this suc-

cess story—in agricultural productivity and farmer-controlled investment—has been the

rapid growth of groundwater-irrigated agriculture in the past 20 years.

● In perhaps the biggest achievement of the century, rising living standards, better educa-

tion, and other social and economic improvements have finally slowed population growth.



The Use of Water Today

• Today’s water crisis is widespread

• Green water—and blue

• Passing the threshold of what’s usable

But at the same time:

● An unacceptably large portion of the world population—

one person in five—does not have access to safe and

affordable drinking water, and half the world’s people do

not have access to sanitation. Each year at least 3–4 mil-

lion people die of waterborne diseases, including more

than 2 million children who die of diarrhoea, according to

World Health Organization statistics (WHO 1996). Other

sources provide even higher estimates.

● More than 800 million people, 15% of the world popu-

lation, get fewer than 2,000 calories a day. Chronically

undernourished, they live a life of permanent or intermit-

tent hunger (Conway 1999b). Most are women and

young children from extremely poor families. More than

180 million children under 5 are severely underweight—

more than two standard deviations below the standard

weight for their age. Seventeen million children under 5

die each year, with malnourishment contributing to at

least a third of these deaths (Conway 1999a). Lack of pro-

teins, vitamins, minerals, and other micronutrients in the

diet is also widespread, particularly among children and

women of childbearing age (UNICEF 1998).

● Much economic progress has come at the cost of severe

impacts on natural ecosystems in most developed and

transition economies. The world’s wetlands were halved

in the 20th century, causing a major loss of biodiversity.

Rapidly declining surface and groundwater quality in

almost all major urban centres in the developing world

threatens human health and natural values. Because of

the adverse social and environmental impacts, large dams

have become controversial and have lost public support

in many places. 

● Water services—irrigation water, domestic and industrial

water supply, wastewater treatment—are heavily sub-

sidised by most governments. This is done for all the right

reasons (providing water, food, jobs), but with perverse

consequences. Users do not value water—and so waste

it. To a large extent the subsidies do not end up with the

poor but are captured by the rich. Water conservation

technologies do not spread. There are too few investment

funds and revenues to maintain water infrastructure and

research and training systems. As a result the sector is

conservative and stagnant, not dynamic with a stimulat-

ing flow of innovative thinking.

● Unregulated access to groundwater, affordable small elec-

tric and diesel pumps, and subsidised electricity and diesel

oil have led to overpumping of groundwater for irrigation

and to rapidly falling groundwater tables in key aquifers.

● In most countries water continues to be managed sector

by sector by a highly fragmented set of institutions. This

approach is not effective for allocating water across pur-

poses. It does not allow for the effective participation of

stakeholders. And it is a major obstacle to integrated

water resource management. 

The conclusion: while much has been achieved, today’s water

crisis is widespread. Continuing current policies for managing

water will only widen and deepen that crisis.

The world’s water resources

A key characteristic of the world’s freshwater resources is their

uneven distribution in time and space. Until recently water

resource management focused almost exclusively on redistrib-

uting water to when and where people want it for their use.

This is a supply-side (engineering) approach. But there are

many signs that water is running out—or at least getting a lot

less plentiful in more places as populations and per capita water

use grow—and damaging ecosystems from which it is with-

drawn. So, we need to look at what water is used for and to

manage these competing claims in an integrated framework.

Think of freshwater as green or blue. Green water—the rain-

fall that is stored in the soil and then evaporates or is incor-

porated in plants and organisms—is the main source of water

for natural ecosystems and for rainfed agriculture, which pro-

duces 60% of the world’s food. Blue water—renewable sur-

face water runoff and groundwater recharge—is the main

source for human withdrawals and the traditional focus of

water resource management. 

The blue water available totals about 40,000 cubic kilometres

a year (Shiklomanov 1999).1 Of this, an estimated 3,800 cubic

kilometres, roughly 10%, were withdrawn (diverted or

pumped) for human uses in 1995. Of the water withdrawn,

about 2,100 cubic kilometres were consumed.2 The remain-

der was returned to streams and aquifers, usually with signif-

icant reductions in quality. 

If we are withdrawing only 10% of renewable water

resources, and consuming only 5%, what then is the prob-
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Withdrawals for irrigation are nearly 70% of 

the total withdrawn for human uses, those for industry 20%, 

and those for municipal use about 10%

lem? Not all renewable water resources are usable (box 2.1).

The numbers may suggest that we are using only a small frac-

tion of the available resources and that we should be able to

increase this share fairly easily. Not so, for the following

reasons:

● Of global water resources, a large fraction is available

where human demands are small, such as in the Amazon

basin, Canada, and Alaska.

● Rainfall and river runoffs occur in large amounts during

very short periods, such as during the monsoon periods

in Asia, and are not available for human use unless stored

in aquifers, reservoirs, or tanks (the traditional system in

the Indian subcontinent).3

● The withdrawal and consumption figures do not show the

much larger share of water resources “used” through

degradation in quality—that is, polluted and of lower

value for downstream functions.

● Water not used by humans generally does not flow to the

sea unused. Instead, it is used in myriad ways by aquatic

and terrestrial ecosystems—forests, lakes, wetlands,

coastal lagoons—and is essential to their well being.

This leads to the following conclusions:

● Even though people use only a small fraction of renew-

able water resources globally, this fraction is much

higher—up to 80–90%—in many arid and semiarid river

basins where water is scarce. 

● In many tropical river basins a large amount of water is

available on average over the year, but its unequal tem-

poral distribution means that it is not usable or that mas-

sive infrastructure is required to protect people from it

and to store it for later use, with considerable social and

environmental impacts. 

● In many temperate zone river basins, adequate water

resources are relatively evenly distributed over the year,

but they are used so intensively that surface and ground-

water resources become polluted and good-quality water

becomes scarce.

Main uses of water for human purposes

Withdrawals for irrigation are nearly 70% of the total with-

drawn for human uses—2,500 of 3,800 cubic kilometres

(table 2.1). Withdrawals for industry are about 20%, and

those for municipal use are about 10%. 

Water for food and rural development

A key ingredient in the green revolution, irrigation raises agri-

cultural productivity—particularly in Asia, which contains

about 70% of the world’s irrigated area (figure 2.1).4

Irrigation consumes a large share of the water it withdraws

through evaporation from reservoirs, canals, and soil and

through incorporation into and transpiration by crops.
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Box 2.1 Renewable water resources

Renewable water resources represent the water entering a country’s river

and groundwater systems. Not all this water can be used because some

falls in a place or time that precludes tapping it even if all economically and

technically feasible storage were built. Usable water resources represent

the water that could be used if all economically and technically feasible

storage and diversion structures were built. Usable water resourses repre-

sent the upper limit to consumptive use even with future development.

The primary water supply is the amount of water that can be consumed

given the current state of development of the water resource. At any point

in time, the primary water supply sets an upper bound to the consumptive

use of water. It represents the first-time diversions of water. Water diverted

to a use that is not consumed either flows to a sink or re-enters the river

or humanmade flow network and is recycled. Total deliveries, often

reported as withdrawals, comprise primary water plus recycled water. Total

water deliveries depend on how much water is recycled.

Source: IWMI 2000. 

Passing the threshold of what's usable 

Time

Usable water resources

Renewable water resources

Primary water

supply

Withdrawls

Consumptive use



The Use of Water Today

• For agriculture and rural development

• For people and industry

Depending on the technology, consumption can range from

30–40% for flood irrigation to 90% for drip irrigation. The

rest recharges groundwater or contributes to drainage or

return flows. This water can be—and often is—reused, but it

has higher salt concentrations and is often contaminated with

nutrients, sediments, and chemical contaminants (pesticides,

herbicides) that can damage the ecosystem.

Unless carefully managed, irrigated areas risk becoming

waterlogged and building up salt concentrations that could

eventually make the soil infertile. This process probably

caused the downfall of ancient irrigation-based societies and

threatens the enormous areas brought under irrigation in

recent decades. By the late 1980s an estimated 50 million

hectares of the world’s irrigated areas, or more than 20%,

had suffered a buildup of salts in the soil. 

Perhaps the biggest revolution in water resource manage-

ment has been the small, cheap diesel or electric pump that

gives farmers the means to invest in self-managed ground-

water irrigation. In irrigated areas of Pakistan private invest-

ment in groundwater development through tubewells

(360,000 in 1993 alone) has been an engine of growth. In

India almost half of all irrigated areas depend fully or partly

on groundwater. In China more than 2 million pumps irrigate

some 9 million hectares (Postel 1999). In the United States

one of the world’s largest groundwater aquifers, the Ogallala,

has been developed through privately financed wells feeding

sprinkler systems. While groundwater irrigation has con-

tributed substantially to the world’s food production and pro-

vided farmers with a dependable source of water, it has also

led to massive overuse and falling groundwater tables. A lack

of regulation of this common resource, combined with sub-

sidised diesel fuel or electricity for the pumps, gives farmers

an incentive to use groundwater as if there were no

tomorrow.

Water for people and industry

A large share of the water withdrawn by households, serv-

ices, and industry—up to 90% in areas where total use is

high—is returned as wastewater, but often in such a

degraded state that major cleanups are required before it can

8 World Water Vision 

Figure 2.1 Net irrigated area, 1961–97

Irrigated area nearly doubled in the last four decades of the 

20th century, mostly in Asia (China, India, Pakistan) and the 

United States, with the pace of development slowing after 

1980 in the developed world.

Millions of hectares

Source: WHO 1996; World Water Vision staff.
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Table 2.1 Global water use in the 20th century

Although we are withdrawing only 10% of renewable water

resources, and consuming only about 5%, there are still prob-

lems for human use. Water is unevenly distributed in space

and in time—and we are degrading the quality of much more

water than we withdraw and consume.

Cubic kilometres

Use 1900 1950 1995  

Agriculture 

Withdrawal 500 1,100 2,500

Consumption 300 700 1,750

Industry 

Withdrawal 40 200 750

Consumption 5 20 80

Municipalities 

Withdrawal 20 90 350

Consumption 5 115 50

Reservoirs (evaporation)  0 10 200

Totals

Withdrawal 600 1,400 3,800

Consumption 300 750 2,100

Note: All numbers are rounded.

Source: Shiklomanov 1999.



Cheap pumping and a lack of regulation 

give farmers an incentive to use groundwater as 

if there were no tomorrow

be reused. The amounts for personal use (drinking, cooking,

bathing) are relatively small compared with other uses. And

in developed countries the water fit to drink is mostly used to

flush toilets, water lawns, and wash dishes, clothes, and cars. 

The high per capita residential use rates in North America

(around 400 litres per person a day) and Europe (about 200

litres) have declined somewhat in recent years, in response to

higher prices and environmental awareness. But in many Sub-

Saharan countries the average per capita use rates are unde-

sirably low (10–20 litres per person a day) and need to be

increased. In many larger cities of Asia and Latin America the

total water produced by utilities is very high, from 200–600

litres per person a day, but up to 70% is lost to leaks. Service

is often undependable, and water quality is often unreliable.

The real problem of drinking water and sanitation in devel-

oping countries is that too many people lack access to safe

and affordable water supplies and sanitation (figure 2.2). The

World Health Organization’s World Health Report 1999 esti-

mates that water-related diseases caused 3.4 million deaths

in 1998, more than half of them children. Other estimates are

even higher, particularly for diarrhoea (table 2.2).

Behind those grim numbers is a mix of good news and bad.

The good news is mainly about water. More people have

gained access to safe drinking water since 1980 than ever

before. Many countries doubled their provision during that

time. And worldwide the provision of new water services is

outpacing population growth.

The bad news is mainly about sanitation.5 Fewer people have

adequate sanitation than safe water, and the global provision

of sanitation is not keeping up with population growth.

Between 1990 and 2000 the number of people without ade-

quate sanitation rose from 2.6 billion to 3.3 billion. Sanitation

statistics are less reliable than those for water, however,

because some countries have changed their definitions of

adequate sanitation.

Inadequate collection, treatment, and disposal of household

and industrial wastewater is not just a health hazard for
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Table 2.2 Water-related diseases and deaths

Many children die of easily preventable diseases, and a huge

number of older people get sick.

Disease Annual illness and deaths

Fecal-oral infections (waterborne 

and water-washed)

Diarrhoea 1.5 billion cases for children 

under 5, 3.3 million deaths 

(5 million deaths all ages)

Cholera 500,000 cases, 20,000 deaths  

Typhoid fever 500,000 cases, 25,000 deaths  

Ascariasis (roundworm) 1.3 billion infected, 59 million

clinical cases, 10,000 deaths  

Water-washed infections 

(poor hygiene)   

Trachoma 146 million cases, 6 million 

people blind  

Infections related to defective 

sanitation   

Hookworm 700 million infected   

Source: Van der Hoek, Konradsen, and Jehangir 1999.

Figure 2.2 Access to sanitation in developing

countries, 1990–2000

Sanitation is not keeping up with population growth.

Billions of people

Source: WHO 1996; World Water Vision staff.
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Blue water, or renewable water resources—the portion of rainfall that 

enters into streams and recharges groundwater, and the traditional focus of 

water resource management
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Green water, or soil water—the portion of rainfall that is stored in the soil 

and then evaporates or is incorporated in plants and organisms
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Water worlds
Blue water, blue world

1

Water withdrawal

Water consumption

3,200

19
00

19
25

19
50

19
75

20
00

km3

2,800

2,400

2,000

1,600

1,200

800

400

3,000

2,500

2,000

1,500

1,000

500

Use

Dynamics of water withdrawal and water consumption 
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The Use of Water Today

• The news on sanitation

• Threats to nature and people

• To biodiversity

• To the quality of surface and groundwater

humans, it also pollutes aquatic ecosystems—sometimes with

disastrous results. Why?

● There is a lingering preference for costly waterborne

solutions.

● Supply-driven approaches with high subsidies still prevail

in government programmes.

● Promotion strategies are still driven by the suppliers’ phi-

losophy of sanitation for longer-term public health bene-

fits, while consumers are interested in better sanitation

for more immediate benefits such as status, convenience,

higher property values, and privacy and safety.

● The cost of removing 100% of pollutants is prohibitive,

so some fraction accumulates in water and soil. 

Yet there is good news on sanitation. Large numbers of

women and men got better sanitation in the 1990s. New

designs and low-cost technologies have significantly

expanded the options available to periurban and rural

communities. 

Many piped water systems, however, do not meet water qual-

ity criteria, leading more people to rely on bottled water

bought in markets for personal use (as in major cities in

Colombia, India, Mexico, Thailand, Venezuela, and Yemen).

Bottled water varies from luxury products such as carbonated

mineral water in half-litre plastic bottles to filtered ground-

water sold in 20-litre containers, and the industry is booming. 

Consumption of bottled water in Mexico is estimated at more

than 15 billion litres a year, almost doubling between 1992

and 1998, and growing by 35% in 1996 and 1997 alone. In

the United States the bottled water market is worth about $4

billion a year, and in the Pacific Northwest the dollar turnover

of this “other” water sector rivals that of piped water. A large

share of the unserved urban population in many developing

country cities has to rely on water vendors who supply water

by truck—water of unreliable quality that costs 10–20 times

more than piped water (box 2.2). This market for high-priced

water bought by low-income people demonstrates the

failure—or at least the poor performance—of the subsidised,

unaccountable, publicly owned water supply model.

Industry consumes just over 10% of the water it withdraws,

heavily polluting the fraction that it returns. Industry is a major

user in OECD countries and even more so in transition

economies, where water use per unit of output is often two

to three times higher than in OECD countries and industry can

rival agriculture in water withdrawals. 

With total annual generation of 2.6 terawatt-hours,

hydropower accounts for 20% of electricity production and

7% of energy production worldwide (IHA 1999). In the devel-

oped world roughly 70% of hydropower potential has already

been developed—in the developing world, only about 10%.

In some countries hydropower is the largest source of elec-

tricity production. While the construction of dams for

hydropower has levelled off globally, several countries have

new projects under way. 

The power industry returns a large share of the water with-

drawn after it has been used to turn turbines in hydroelectric

plants or as cooling water in nuclear and other thermal power

plants. Industrial water use responds strongly to the price or

scarcity of water. As industrial process water gets more

expensive, close to 100% of it can be recycled. In the food

industry water is an essential production input, but the quan-

tities are relatively small. Water used for cooling in the power

industry can be recycled or replaced by other technological

options (such as dry cooling towers). Good progress has been

made on the treatment of industrial wastewater in OECD

countries through enforcement of environmental standards

and regulations. Left unregulated, however, and provided

with free or almost free water resources, industry is likely to
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Box 2.2 It’s expensive to be poor

In Port-au-Prince, Haiti, a comprehensive survey showed that households

connected to the water system typically paid around $1.00 per cubic meter,

while unconnected customers forced to purchase water from mobile ven-

dors paid from $5.50 to a staggering $16.50 per cubic meter.

Urban residents in the United States typically pay $0.40–0.80 per cubic

meter for municipal water of excellent quality. Residents of Jakarta,

Indonesia, purchase water for $0.09–0.50 per cubic meter from the munic-

ipal water company, $1.80 from tanker trucks, and $1.50–2.50 from pri-

vate vendors—as much as 50 times more than residents connected to the

city system.

In Lima, Peru, poor families on the edge of the city pay vendors roughly

$3.00 per cubic meter, 20 times the price for families connected to the city

system.

Source: WSSCC 1999.



Rapidly growing cities, burgeoning industries, and 

rapidly rising use of chemicals in 

agriculture have undermined the quality of 

many rivers, lakes, and aquifers

be a major water user, causing significant health and envi-

ronmental impacts through wastewater discharge.

In addition to the three big water users—agriculture, indus-

try, and municipalities—water resources provide a range of

other services, such as navigation or recreation and tourism.

Water transport is experiencing substantial growth on a

global scale, even as its importance has diminished in Europe

and North America. Population growth and the opening of

economies to the world market are leading to increasing

inland navigation in Brazil (Tietê-Paranà Master Plan), China

(Yangtze), and Venezuela (with 48,000-tonne push-tows on

the Orinoco). Russia (with 50,000 kilometres of high-capacity

waterways) will probably be a leader in this expansion.

Threats to nature—and to people 

Freshwater ecosystems have been declining—in some parts of

the world, for hundreds of years—threatening the economic,

social, and environmental security of human society and ter-

restrial ecosystems.

Ecosystems and biodiversity

Freshwater and terrestrial ecosystems are integral parts of the

water cycle. Their protection requires careful management of

the entire ecosystem. For freshwater ecosystems, this implies

integrated planning and management of all land and water

use activities in the basin, from headwater forests to coastal

deltas. 

Freshwater biodiversity is high relative to the limited portion

of the earth’s surface covered by freshwater (box 2.3).

Freshwater fish, for example, make up 40% of all fish, and

freshwater molluscs make up 25% of all molluscs. Freshwater

biodiversity tends to be greatest in tropical regions—with a

large number of species in northern South America, central

Africa, and Southeast Asia. Worldwide the number of fresh-

water species is estimated to be between 9,000 and 25,000. 

The loss of freshwater biodiversity is poorly monitored except

for some larger, commercial species (box 2.4). Available data

suggest that 20–35% of freshwater fish are vulnerable or

endangered, mostly because of habitat alteration. Other fac-

tors include pollution, invasive species, and overharvesting. 

Surface and groundwater quality

Rapidly growing cities, burgeoning industries, and rapidly ris-

ing use of chemicals in agriculture have undermined the qual-

ity of many rivers, lakes, and aquifers. The industrial

revolution turned the Thames into a stinking, black health

hazard as it ran through London in the late 19th century.

Major investments in wastewater treatment and cleaner pro-

duction have gradually restored its recreational and environ-

mental value.

Most large cities in newly industrialising and developing coun-

tries have rivers in the same condition as the Thames in the

19th century. They are a health hazard. They threaten down-

stream irrigation areas. And they destroy ecosystems. Because

of inadequate management, water quality is deteriorating at
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Box 2.3 Snapshots of the world’s freshwaters 

and their biodiversity

● Globally, 20% of freshwater fish are vulnerable, endangered, or extinct.

● The rich endemic ichthyofauna of Lake Victoria in Africa have been

reduced by predatory Nile perch, overfishing, and eutrophication.

● The Thames River, polluted for centuries, is again habitable by fish.

● Groundwaters as deep as 2.8 kilometres may have rich bacterial flora.

● Agricultural embankment construction in Bangladeshi floodplains, one

of the world’s largest deltas, threatens the aquatic environment and

fisheries critical to the survival of some of the world’s poorest people.

● Construction of dams planned for the Mekong River basin threatens fish

adapted to seasonal flooding and unobstructed migratory movements.

● Hydroelectric facilities in Brazil have disrupted migration patterns of

economically important species, while the Hidrovia channel project in

central South America may threaten wetlands and foster invasions of

nonnative biota between drainage basins.

● Zebra mussels are paving shallows of the Great Lakes, displacing native

mussels and changing ecosystems.

● The number of prairie ponds in North America has rebounded from less

than 2 million in 1989 to about 4 million in 1996. And the duck popu-

lation rose from less than 8 million to nearly 12 million, mostly due to

the North American Waterfowl Management Plan (as well as water

availability).

● Of 30,000 rivers in Japan, only 2 are not dammed or modified.

● The Ganges and Bramaputra Rivers carry more than 3 billion tonnes of

soil to the Bay of Bengal each year, spreading it over 3 million square

kilometres of seabed.

Source: McAllister, Hamilton, and Harvey 1997.
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• Polluting groundwater

• Rivers drying up

• Floods and droughts

an increasing rate throughout a large part of the world. Much

is unknown about the impacts of water resource develop-

ment on ecosystems, and even basic data on water quality are

not available on a global scale. But we can still draw some

conclusions:

● There is a critical need to integrate water and environ-

mental management, as provided for under the concept

of integrated water resource management.

● Investments are lagging behind urban needs for the col-

lection, treatment, and disposal of municipal and indus-

trial wastewater—and behind rural needs for more

efficient irrigation, drainage of surplus irrigation water,

and control of agricultural runoff. 

● Water quality may be the biggest emerging water prob-

lem in the industrial world, with the traces of chemicals

and pharmaceuticals not removed by conventional drink-

ing water treatment processes now being recognised as

carcinogens and endocrine disrupters. 

● Leaks of nuclear waste into aquifers and surface water

have not been brought under control, especially in the

transition economies of Central and Eastern Europe. A

long-term solution for the safe disposal of nuclear waste,

to prevent contamination of water resources, has not

been implemented anywhere.

● Half the rivers and lakes in Europe and North America are

seriously polluted, though their condition has improved in

the past 30 years. The situation is worse in developing

countries that lack sewerage and industrial waste

treatment. 

The impacts of agriculture on water quality are less visible but

over time as least as dangerous, because many of the fertilis-

ers, pesticides, and herbicides used to boost agricultural pro-

ductivity slowly accumulate in groundwater aquifers and

natural ecosystems. Their impact on health may become clear

only decades after their use, but their more immediate

impact, through eutrophication, is on ecosystems. These

problems accumulate in fresh and saltwater bodies, such as

the Baltic and Black Seas.

Groundwater, the preferred source of drinking water for most

people in the world, is also being polluted, particularly through

industrial activities in urban areas and agricultural chemicals and

16 World Water Vision 

Box 2.4 Disappearing species

Biodiversity losses have been only partly detected and measured. Just a few

larger organisms are monitored or considered. But more than 100 fresh-

water-associated vertebrates (birds, amphibians, fish) became extinct after

1600, 55% of the extinctions for these three classes. 

Worldwide, 20% of freshwater fish are vulnerable, endangered, or extinct;

20% of threatened insects have aquatic larval stages; 57% of freshwater

dolphins are vulnerable or endangered; and 70% of freshwater otters are

vulnerable or endangered. About 75% of freshwater molluscs in the United

States are rare or imperilled. With the possible exception of North America

and parts of Europe, nearly all inland fisheries show signs of overexploita-

tion. Cichlid fisheries in Lake Victoria have been replaced by Nile perch

catches, but many of the endemic cichlids are extinct. Many stocks of

salmonids in western North America have been lost.

About half the world’s wetlands have been lost. Ecosystem integrity has

declined in about 25 million kilometres of rivers following the construction

of dams. Water quality in lakes in populated areas has declined, and many

lakes and rivers contain exotic species.

The few rivers whose ecosystems have been restored, like the Thames and

the Chesapeake Bay basin, show that restoration of freshwater ecosystems

is possible.

Source: McAllister, Hamilton, and Harvey 1997; Groombridge and Jenkins 1998.
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Water quality may be the biggest emerging water problem in 

the industrial world, with traces of chemicals and pharmaceuticals not

removed by conventional drinking water treatment 

processes now recognised as carcinogens 

and endocrine disrupters 

fertilisers in rural areas. In Western Europe so many nutrients are

spread over croplands that excess nitrate finds its way into

groundwater, ruining drinking water sources in Denmark,

France, and the Netherlands. The difficulty and cost of cleaning

up groundwater resources, once polluted, make the accumula-

tion of pollutants in aquifers particularly hazardous (box 2.5). 

Drying up

Some of the world’s largest rivers do not reach the sea. In the

wake of economic development of the communities along

rivers comes an increase in water consumption that depletes

the rivers of their reserves. At the extreme end of the spec-

trum, the Amu Darya and Syr Darya—two major rivers in

Central Asia that feed the Aral Sea—have been deprived of

close to their entire water reserves for cotton irrigation. The

Huang He (Yellow) River in China did not reach the sea on

some days in 1972—or for seven months in 1997. The

Colorado River in the southwestern United States and the

Indus River, between India and Pakistan, are two of the many

other rivers in a similar predicament.

In some countries more water is being consumed by humans

than is being renewed by nature (box 2.6). And as popula-

tions grow, more countries and regions will be in this unsus-

tainable situation. 

Extremes of flood and drought

While the preceding discussion focused on average flows and

quality, a key characteristic of water is its extreme events:

floods and droughts.6 Floods sometimes provide benefits in a

natural system, and some ecosystems depend on them.

Moreover, some people rely on floods for irrigation and fer-

tilisation. But floods are better known for their devastation of

human lives and infrastructure (table 2.3). 

In the 1990s severe flooding devastated the Mississippi River

basin, and thousands of lives were lost to flooding in Bangladesh,

China, Guatemala, Honduras, Somalia, South Africa, and most

recently Venezuela (White 1999). Internationally, floods pose

one of the most widely distributed natural risks to life; other nat-

ural hazards such as avalanches, landslides, and earthquakes are

more regional (Clarke 1996). Damage, disruption, and deaths

from floods are common. Between 1973 and 1997 an average

of 66 million people a year suffer flood damage (IFRC 1999). This

makes flooding the most damaging of all natural disasters

(including earthquakes and drought). The average annual num-

ber of flood victims jumped from 19 million to 131 million in

1993–97. In 1998 the death toll from floods hit almost 30,000.
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Box 2.5 Water supply shortfalls in Jakarta, Indonesia

Jakarta’s water supply and disposal systems were designed for 500,000

people, but in 1985 the city had a population of nearly 8 million—and

today, more than 15 million. 

The city suffers continuous water shortages, and less than 25% of the pop-

ulation has direct access to water supply systems. The water level in what

was previously an artesian aquifer is now generally below sea level—in

some places 30 metres below. Saltwater intrusion and pollution have

largely ruined this as a source of drinking water.

Source: Sundblad 1999.

Box 2.6 People depleting the world’s water

Four billion years ago the atmosphere around the earth thickened, water

vapor condensed, and the oceans formed. The quantity of water on the

earth’s surface today is the same as it was at that moment in the history of

our planet. Through the process of evaporation as part of the solar-

powered water cycle, only a small amount of water falls as rain. Most of

this rainfall is soaked up by the soil, then used by plants or evaporated. This

water never gets counted in the world’s renewable water resources, but it

is the engine that drives all ecosystems as well as rainfed agriculture. A small

part of all rainfall runs off over the surface into creeks and rivers, and

another part soaks through the soil to recharge groundwater reservoirs.

Only this amount, into rivers and groundwater, is counted as the econom-

ically usable water supply. But rainfall is not evenly distributed in time or

space, and about three-quarters of the river flows are flood waters. 

Source: World Water Vision staff.
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• Inequalities in use, access, participation

• Subsidies

The economic losses from the great floods of the 1990s are

10 times those of the 1960s in real terms. In addition, the

number of disasters has increased by a factor of five. There

has been a 37-fold increase in insured losses since the 1960s.

Given the trend towards multiple risk insurance cover, which

normally includes flood losses, insurance losses will go up

even more. Yet the majority without flood insurance will con-

tinue to suffer more.

How do floods compare with other natural hazards? They:

● Account for about one-third of natural catastrophes.

● Cause more than half the fatalities.

● Are responsible for one-third of the economic losses. 

● Have less than a 10% share in insured losses (figure 2.3).

There are a number of reasons for the increase in the num-

ber of catastrophes and in the amount of damage they cause:

● Population trends globally and in exposed regions.

● Increase in exposed values.

● Increase in the vulnerability of structures, goods, and

infrastructure.

● Construction in flood-prone areas.

● Failure of flood protection systems.

● Changes in environmental conditions—for example,

clearance of trees and other vegetation and infilling of

wetlands that reduces flood retention capacities.

Key water management issues 

The fragmentation of institutions in the water sector is a seri-

ous obstacle to the integrated management of water

resources advocated as the desired approach for several

decades. The people, organisations, and laws and regulations

for water supply and sanitation for residential use often have

very little to do with those applicable to the water used for,

say, irrigation, flood protection, or hydropower. And surface

and groundwater are often managed separately. On top of

the fragmented approach within the water sector come the

insufficient links to planning and management of other,

closely related, sectors. First and foremost is the link to land

use planning. As Falkenmark (1999) notes, a land use deci-

sion is also a water decision. Planning and management of

land and water resources should be closely linked, or better,

completed integrated.

Inequalities in use, access, and participation

The supply-oriented approach to water management that has

been the main focus throughout the sector until recently—

and still is in many places—assumes that making water avail-

able to “society” or “the population” will provide adequate

access to everybody. It doesn’t. 

From the experience that supply-oriented projects and pro-

grammes do not automatically reach a major group of

intended users has come the call for more participatory

approaches. About 10 years of experience with participatory

approaches to water management have led to a reconsider-
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Table 2.3 Major floods and storms

Floods devastate—people and structures.

Year Location Deaths  

1421 Holland 100,000  

1530 Holland 400,000  

1642 China 300,000  

1887 Yellow River, China 900,000  

1900 Galveston, Texas, U.S. 5,000  

1911 Yangtze River, China 100,000  

1931 Yangtze River, China 145,000  

1935 Yangtze River, China 142,000  

1938 Yellow River, China 870,000  

1949 Yangtze River, China 5,700  

1953 Holland 2,000  

1954 Yangtze River, China 30,000  

1959 Japan 5,098  

1960 Bangladesh 10,000  

1963 Vaiont, Italy 1,800  

1979 Morvi, India 15,000  

1991 Bangladesh 139,000  

1991 Philippines 6,000  

1991 Huai River, China 2,900  

1998 Central America 18,000  

1998 Yangtze River, China 3,000  

1998 India and Bangladesh 2,425  

Source: White 1999.



Water provided free of charge does 

not get used wisely, or conserved and recycled

ation of technologies and to taking into account the experi-

ence, knowledge, needs, and expectations of local water

users. Recognition by water agencies of the need to involve

and negotiate with different stakeholders—and establish

joint management systems—has increased the efficiency and

effectiveness of water projects and made water agencies

more accountable to users.

At the same time, the experience with participatory

approaches shows that identifying who uses water and for

what purpose is essential. Communities contain competing

interest groups—individuals and groups who command dif-

ferent levels of power, wealth, influence, and ability to

express their needs, concerns, and rights. Where water is

scarce and vulnerable, those at the lower end of the power

spectrum will lose out. Efforts need to be made to ensure that

community participation is based on democratic principles

that increase social stability and create conditions for all stake-

holders to be ensured fair rights, access to information, and

an adequate share in decisionmaking.7

Most of the 1.3 billion people living in poverty are women and

children, the largest groups systematically underrepresented

in water resource management (UNDP 1995). The ways water

resources are managed in and between different water sec-

tors are highly gender-specific. And a gender-specific division

of tasks, means, and responsibilities implies that the different

needs, interests, and experiences of women and men need to

be taken into account explicitly in water resource manage-

ment (Van Wijk, de Lange, and Saunders 1998).

Subsidies that mask the high value of water 

Governments—or, more accurately, taxpayers—are heavily sub-

sidising irrigation, making both canal water and groundwater

available to farmers at no or minimal charge. The direct subsidy

to (surface water) irrigation in India, for example, is estimated

at $800 million a year, while the indirect subsidy (through sub-

sidised electricity used to pump groundwater) is estimated at $4

billion a year (Bhatia, Rogers, and de Silva 1999).

The fact that water for different uses is often provided for

much less than the cost of providing it—or for free—leads

users to give it a low value. Water provided free of charge

does not get used wisely, or conserved and recycled. It does

not give users incentives to conserve water. Nor does it pro-

vide sufficient revenues to operate and maintain water sys-

tems, to invest in new infrastructure, or to research new

technologies. A centralised system that provides low-cost

The Use of Water Today 19

2

Figure 2.3 Natural catastrophes worldwide, 1988–97

Nearly a third of natural catastrophes are floods—

but only a small share of the losses is insured.
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• Masking the value of water

• Dams and reservoirs

water but is not accountable or responsive to users can lead

to a vicious cycle in which systems deteriorate and require

more than normal rehabilitation. 

Low water prices have hampered the introduction of water-

saving technology and contributed to overuse. It is estimated

that 150–200 cubic kilometres more groundwater is pumped

each year than is recharged in overexploited aquifers (Postel

1999). As a result groundwater tables are falling by up to sev-

eral metres a year—with the risk of collapse of agricultural

systems based on groundwater irrigation in the north China

plain, the U.S. high plains, and some major aquifers in India

and Mexico.

Obstacles and options for dams and reservoirs

Of the more than 39,000 large dams (a height exceeding 15

metres) in the 1998 New Dam Register of the International

Commission on Large Dams, almost 90% were built since

1950 (Lecornu 1998). They are a large factor in the “irriga-

tion miracle.” With a combined capacity of 6,000 cubic kilo-

metres they offer development benefits through hydropower,

drinking water supplies, flood control, and recreation oppor-

tunities. Dams increase the share of renewable water

resources available for human use. But they have also had

considerable environmental impacts, and a few very large

projects have displaced large numbers of people. In addition

to the 39,000 large dams are countless small dams that per-

form an economic function but block the migratory patterns

of fish and reduce naturally nourishing deposits downstream. 

Reservoirs are silting up at about 1% a year on average,

through soil erosion upstream. Part of this, foreseen in the

design stage, has been accounted for in so-called dead stor-

age. In other places developments upstream or incomplete

information at the time of design have led to considerable

underestimation of the siltation rate, with reduced life

expectancies for dams and reservoirs. In any case, some

investment is required simply to maintain and gradually

replace the infrastructure as it ages. During the 1990s dam

construction for large surface water reservoirs slowed to

being barely sufficient to maintain current global capacity, let

alone expand it at the rates of the 1950s to 1970s.8

Dam professionals—such as those in the International

Commission on Large Dams and the International

Hydropower Association—have undertaken considerable

work on possible measures to mitigate dams’ impacts. But the

general perspective in the environmental community is that

mitigation does not work or has not been carried out as fore-

seen in the feasibility or design phases. Opposition to new

large dams has become heated. Because of lack of agreement

between dam proponents and opponents on the develop-

ment effectiveness of dams, respected representatives of

both sides agreed to the establishment of the World

Commission on Dams, a joint initiative by the World

Conservation Union and the World Bank, with private sector

sponsorship and significant participation from developing

countries. The commission is expected to deliver a balanced

analysis of the benefits and costs of dams and the conditions

under which their continued development is desirable.

Notes

1. The World Water Vision is based on 1995 data for water

availability and use at the national level for residential, indus-

trial, and agricultural purposes; these data are drawn from

Shiklomanov (1999). This is essentially the same database, but

updated, as used for the United Nations Comprehensive

Freshwater Assessment (Shiklomanov 1997) and the

International Hydrological Programme’s report on world

water resources (Shiklomanov 1998).

2. Consumptive use is the part of water delivered to a use that

evaporates, or is incorporated into products or organisms

such that it becomes unavailable to other users. The upper

limit to consumptive use within a basin is the primary water

supply.

3. In most of India, for example, annual precipitation occurs

in just 100 hours. The other 8,660 hours of the year are dry

(Agarwal 1999).

4. More than 275 million hectares of land are currently irrigated.

An additional 150 million hectares have a drainage system only

(Malano and van Hofwegen 1999, based on FAO data).

5. Here sanitation refers to the disposal of household waste-

water and excreta. However, this waste issue should not be

addressed without taking into consideration related commu-

nity design issues of household solid waste disposal, industrial

waste disposal, and drainage.

6. Here flooding is broadly defined as including both excess water

caused by rainstorms that subsequently leads rivers to flood (spill

over their banks) as well as severe coastal storms or cyclones that

can lead to excess water through largely tidal surges.
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A centralised system that provides low-cost water 

but is not accountable or responsive to users 

can lead to a vicious cycle in which systems deteriorate 

and require more than normal rehabilitation

7. User participation and sustainable solutions may—in the

short term, at least—point in opposite directions. The most

effective way of preventing groundwater overdraught, for

example, is to recognise existing groundwater (property)

rights and give the rights holders incentives to limit access and

reduce overpumping. Because the existing rights are often

not equitably distributed, this leads—at least in the short

term—to a conflict between equity and sustainable resource

management. We are grateful to John Briscoe for pointing

this out.

8. The International Hydropower Association and International

Commission on Large Dams estimate that in the 1990s about

300 dams over 15 metres were constructed each year.
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Whether the water crisis will deepen and intensify—

or whether key trends can be bent or turned towards sustainable 

use and development of water resources—depends on 

many interacting trends in a complex system

Our Vision for water in the 21st century is an expression of a desirable future, based on an

exploration of alternative water futures. The alternative possible futures in this chapter form

a basis for the Vision expressed in the next chapter. Following a brief explanation of the

approach in the Vision exercise (scenarios and models), projected water use and stress in 2025

are explored.1 Given the wide range of uncertainties affecting the water futures, there is also

a wide range in possible uses and stress. This range presents the potential for influencing the

outcome through actions focused on key issues that may prove to  be turning points. 

Turning points in water futures

Whether the water crisis will deepen and intensify—or whether key trends can be bent or turned

towards sustainable use and development of water resources—depends on many interacting

trends in a complex system. Real solutions require an integrated approach to water resource

management. Crucial issues that may provide levers for very different futures include:2

Expanding irrigated agriculture

● Will the rate of expansion of irrigated agriculture continue as in recent decades, or will it

slow down, as appears to be indicated by reduced investments in the sector?

Increasing water productivity

● Can improvement rates in water use efficiency—or preferably, water productivity3—be

increased drastically on short notice to ease the water crisis? How can technological and insti-

tutional innovation be stimulated to improve these rates?

● Can water productivity for rainfed agriculture be accelerated?

● Will policies emphasise national food self-sufficiency or global food security (involving

governance and trade issues)? 



Water Futures

• Crucial issues

• Big questions for each

• Scenarios and models

Developing biotechnology for agriculture

● What contribution will biotechnology make to increased

water productivity?

● Will genetically modified crops gain public acceptance in

Europe and developing countries? 

Increasing storage

● Can the recharge to aquifers used for irrigation be dras-

tically increased to prevent a groundwater crisis—without

major environmental impacts?

● Will there be increasing or decreasing public opposition

to large dams in developing countries? Will the hydro-

power potential in Asia, Africa, and Latin America be

developed at the rate of past decades to meet the rapidly

increasing demand for electricity?

● How can affordable water storage be created with

acceptable environmental and social impacts?

Reforming water resource management 

institutions

● Will governments implement policies to charge the full

cost of water services? Will current trends towards decen-

tralisation and democratisation empower communities to

select their own level of water services? 

● Will the trend towards transferring management of water

systems to water users continue, and will these users be

assigned stable water use rights?

● Can governments and the private sector form effective

public-private partnerships and develop a service-

oriented approach to water management, accountable

to users?

● Will countries be prepared to adopt comprehensive

approaches to land and water management?

Valuing ecosystem functions

● Will wetlands continue to be claimed for agriculture and

urban uses at current rates? Or can this trend be stopped

or even reversed? And will wetlands receive enough

water of good quality to maintain their biodiversity?

● Will environmental or dry sanitation make the expected

breakthrough and become adopted on a wide scale?

● Will there be increased demand for investments in waste-

water collection, treatment, and disposal in rapidly devel-

oping emerging economies? Will transition economies

upgrade their systems?

Increasing cooperation in international basins

● Will countries recognise the need to cooperate as scarcity

in international basins increases? Will they make binding

agreements on how to share the resources of rivers that

cross national boundaries?

Supporting innovation

● Will the public sector increase research funds to foster

innovation on public goods aspects of the water sector—

such as ecosystem values and functions, food crop

biotechnology, and water resource institutions? Can

innovation be linked to effective capacity building, edu-

cation, and awareness raising?

● Will science, with the help of information technology,

develop innovative approaches to improve water resource

data, real-time methods, seasonal drought forecasting,

and longer-term cyclone and flood warnings?

Scenarios and models

Many sector and regional groups explored alternative water

futures for the World Water Vision exercise. At the global level

three primarily qualitative scenarios prompted the consultations

at the sector and regional levels (Gallopin and Rijsberman 1999).

These scenarios were the starting point for several model-based

simulations of specific components of the water resource man-

agement system.4 The sector and regional visions, the three

global scenarios, and the results of the modelling exercises are

the basis for the water futures described in this chapter. 

The three global scenarios are:

● Business as usual—a continuation of current policies and

extrapolation of trends.

● Technology, economics, and private sector—private sec-

tor initiatives lead research and development, and glob-

alisation drives economic growth, but the poorest

countries are left behind.

● Values and lifestyles—sustainable development, with an empha-

sis on research and development in the poorest countries.5
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Between 2000 and 2025 the global average annual 

per capita availability of renewable water resources is 

projected to fall from 6,600 cubic metres to 

4,800 cubic metres

These three scenarios are not the only possible water futures,

and regional and sectoral Vision groups developed scenarios

that are equally valid. Many groups and organisations outside

the Vision exercise have also developed scenarios of possible

or desirable water futures. We are not advocating any of the

three global scenarios as the most desirable future. Instead,

we explore dimensions of alternative futures. Chapter 4

espouses a Vision.

The approach focused on developing qualitative scenarios to

allow incorporation of the many social, economic, environ-

mental, and cultural factors that shape the water future but

that cannot be modelled quantitatively. The development and

discussion of qualitative scenarios provided a platform for con-

sultation among many stakeholders with different back-

grounds and perspectives. Models were then used to analyse

the consistency and coherence of the qualitative scenarios,

explore some of the consequences, and fill in some of the gaps.

The scenarios evolved in four rounds of development, discus-

sion, feedback, and subsequent improvement—with interac-

tions among the scenario developers, modellers, reviewers, and

groups working on visions for sectors and regions.

The main forces affecting the global water scenarios are pop-

ulation growth, economic growth, demographic change,

technological change, social trends, and environmental qual-

ity (Gallopin and Rijsberman 1999). Environmental quality is

not a driver in the same sense as the others, because it is also

a direct response to them. But it is included here as an impor-

tant trend to be closely monitored. 

Water use is influenced by trends in the drivers, but water use

and development is—or can be, when well managed—a driver

in its own right, with an important impact on economic

growth, social trends, and environmental quality. Recognition

of this broad integrated framework is crucial to achieving opti-

mum economic, social, and environmental security through

integrated water resource management (annex table 3.1). 

The scenarios describe the unfolding of a logical, coherent,

and consistent storyline of related trends—but such trends

cannot simply be extrapolated. The scenarios show how some

trends, following the internal logic of the scenario, would

bend or break and how certain actions or policies, if imple-

mented, could influence these and other trends. The scenar-

ios and simulations are not described in detail in this report

but in the companion volume (Rijsberman 2000); some of the

key results are discussed below.

Projected water use and water stress in 2025

Because of population growth, between 2000 and 2025 the

global average annual per capita availability of renewable

water resources is projected to fall from 6,600 cubic metres

to 4,800 cubic metres.6 Given the uneven distribution of these

resources, however, it is much more informative that some 3

billion women and men will live in countries—wholly or partly

arid or semiarid—that have less than 1,700 cubic metres per

capita, the quantity below which one suffers from water

stress (box 3.1). 

WaterGAP model simulations based on the business as usual

scenario indicate that by 2025 about 4 billion people—half

the world population—will live in countries where more

than 40% of renewable resources are withdrawn for human

uses. This is another indicator of high water stress under

most conditions.

Table 3.1 shows two diverging water use projections for

2025. The projections by Shiklomanov (1999) are based on

the assumption that current trends can be extrapolated—that

reservoirs will be constructed as in the past and that the

world’s irrigated area will expand by 30% from 1995 to 2025.

The projections by Alcamo and others (1999), with analysis

using WaterGAP 2.0 of the World Water Vision’s business as

usual scenario, assumes limited expansion of irrigated area,

which, combined with rapidly increasing water use efficiency,

leads to reduced agricultural use but a rapid increase in

municipal and industrial use linked to rising income and pop-

ulation (annex table 3.2). The key difference between these

two projections—the amount of increase in irrigated land—

is the first turning point discussed in more detail later in this

chapter.

Even though water use goes up significantly in both projec-

tions, neither scenario is based on satisfying the world’s water

and water-related basic needs, particularly for food produc-

tion and household use. Alternative futures that satisfy these

needs are discussed later in this chapter.

In more developed parts of the world—that is, upper-middle-

income and high-income countries—economic growth to

2025 tends to increase water use. But this increase is offset

by more efficient water use and the saturation of water

demands in industry and households. In addition, the amount

of irrigated land stabilises, and water for irrigation is used

more efficiently. As a result total water withdrawals decrease. 
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• Expanding irrigation?

• Or stable irrigation?

By contrast, higher incomes in developing countries lead to

greater household water use per capita, multiplied by the

greater number of people. Meanwhile, economic growth

expands electricity demand and industrial output, leading to

a large increase in water withdrawals for industry. Even

though water is used more efficiently in households and

industry, pressures to increase water use overwhelm these

efficiency improvements. 

The result is a large increase in water withdrawals in the

domestic and industrial sectors of the developing world, in

response to rising population and industrialisation, and higher

consumption from higher incomes. In the World Water Vision

business as usual scenario analysed by Alcamo and others

(1999), the increase in irrigated land does not keep pace with

growing food demand. This means that the amount of water
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Box 3.1 Assessing the stress on water

Unlike the more traditional concept of water scarcity, which focuses on quan-

tity alone, water stress denotes reaching the limits of water quantity as well as

quality. There is no universally adopted measure of water stress, but perhaps

the most widely used is the Falkenmark indicator—renewable water resources

per capita a year, often on a national scale. Water stress begins when there is

less than 1,700 cubic metres per person a year for all major functions (domes-

tic, industrial, agricultural, and natural ecosystems) and becomes severe when

there is less than 1,000 cubic metres per capita. But the Falkenmark indicator

does not account for the temporal variability in water availability or for actual

use. Its advantage is that the data are widely available. 

An indicator that does account for (estimated) use is the criticality ratio of

withdrawals for human use to renewable resources. This ratio is used for

the United Nations Comprehensive Freshwater Assessment and in the

WaterGAP model in this Report. The value of the criticality ratio that indi-

cates high water stress is based on expert judgment and experience. It

ranges between 20% for basins with highly variable runoff and 60% for

temperature zone basins. This report uses a threshold of 40% to indicate

“high water stress.” The advantage of the indicator is that it is easy to

understand and based on water resources as well as use.

The criticality ratio’s disadvantage is that withdrawals are not the best esti-

mate of use. Some uses are nonconsumptive and allow reuse, while oth-

ers consume a smaller or larger part of the water withdrawn. Nor does the

ratio take into account available water infrastructure and water manage-

ment capacity. For example, the ratio shows Belgium and the Netherlands

as having very high water stress. This does not mean that these countries

face severe water shortages for their projected human uses. Instead, it

means that a very large share of their water resources are used—that is,

have been developed. In such cases natural ecosystems suffer high water

stress because such a large share of the resource is diverted for human use.

A more precise (but much harder to estimate) indicator is the current basin

use factor. It relates total consumptive use to the primary water supply.

When this factor is low—say, 30%—water could be saved and put to more

consumptive use. When this factor is around 70% it is difficult and often

undesirable to consume more water. Saving water and increasing the con-

sumptive use factor require investment and management. 

The potential basin use factor relates total consumptive use to the usable

water supply. The distinction between the renewable resources in a basin

and the primary water supply allows distinctions between physical and eco-

nomic water scarcity.

● Physical water scarcity means that even with the highest feasible effi-

ciency and productivity of water use, countries will not have sufficient

water resources to meet their agricultural, domestic, industrial, and

environmental needs in 2025. Indeed, many of these countries cannot

meet even their present needs. The only options for them are to invest

in expensive desalination plants—or to reduce the water used in agri-

culture, transfer it to other sectors, and import more food. 

● Economic water scarcity means that countries have sufficient water

resources to meet their needs but will have to increase water supplies

through additional storage, conveyance, and regulation systems by

25% or more to meet their needs in 2025. These countries face severe

financial and capacity problems in meeting their water needs.

Source: Alcamo and others 1999; IWMI 2000.

Table 3.1 Two diverging projections for use of renewable 

water resources for business as usual 

Projections under the business as usual scenario show diverg-

ing increases in water use—even without making sure all

demands get satisfied—with the largest uncertainty being

whether we keep expanding irrigation.

Cubic kilometres

Expanding Stable

irrigation irrigation

Use 1950 1995 2025a 2025b

Agriculture

Withdrawal 1,100 2,500 3,200 2,300

Consumption 700 1,750 2,250 1,700

Industry

Withdrawal 200 750 1,200 900

Consumption 20 80 170 120

Municipalities

Withdrawal 90 350 600 900

Consumption 15 50 75 100

Reservoirs (evaporation) 10 200 270 200c

Total

Withdrawal 1,400 3,800 5,200 4,300

Consumption 750 2,100 2,800 2,100

Note: All numbers are rounded.

a. Shiklomanov projection.

b. World Water Vision business as usual scenario, Alcamo projections.

c. Alcamo and others do not calculate reservoir evaporation, but since the business as

usual scenario developed by the World Water Vision assumes that relatively few addi-

tional reservoirs will be built, Shiklomanov’s 1995 estimate is used to obtain compara-

ble total use figures.

Source: Shiklomanov 1999; Alcamo and others 1999.



The rate of expansion of irrigated land 

is the most important determinant of water stress, 

at least the stress related to quantity

withdrawn for irrigation decreases slightly (because of effi-

ciency improvements). Even so, agriculture remains the

world’s main user of freshwater, making more than half the

total withdrawals. Shiklomanov’s projections, assuming

strong increases in irrigation, show a large increase in water

for agriculture. For Shiklomanov’s projections to be realised,

dam construction and groundwater extraction will have to

continue apace. 

The sum of trends in all sectors: significant net growth in

water withdrawals in developing countries between 1995

and 2025. Adding together the trends in developed and

developing countries under the business as usual scenario

results in an increase in global water withdrawals from 3,800

cubic kilometres in 1995 to 4,300–5,200 cubic kilometres in

2025 (see table 3.1). The difference largely depends on how

much irrigated agriculture does or does not expand.

Because of the increase in water withdrawals, the pressure on

water resources will grow significantly in more than 60% of

the world (Alcamo and others 1999), including large areas of

Africa, Asia, and Latin America. Will this lead to more fre-

quent water crises? That depends on how much water is avail-

able relative to withdrawals—and on countries’ ability to cope

with increasing pressure on water resources. That is, it

depends on whether countries face physical or economic

water scarcity—and whether they have the resources to over-

come economic water scarcity (see box 3.1).

The effect of high water stress will differ in different coun-

tries. In developed countries water is often treated before it

is sent to downstream users, and industry recycles its water

supply fairly intensively. For these and other reasons devel-

oped countries can intensively use their water resources (as

indicated by a criticality ratio greater than 40%) without

major negative consequences.

Most developing countries, by contrast, do not treat waste-

water, and their industries do not intensively recycle their

water supplies. So, the projected intensive use of water here

will lead to the rapid degradation of water quality for down-

stream users—and to frequent and persistent water

emergencies. 

Expanding irrigated agriculture

The rate of expansion of irrigated land is the most important

determinant of water stress, at least the stress related to

quantity. There are two contrasting views on how the trend

in irrigated agriculture expansion will continue or bend, with

important groups of stakeholders weighing in on both sides.

The conventional wisdom in agriculture is that, based on the

need to produce food for the growing world, irrigated agri-

culture will have to keep pace—and therefore expand by

some 30% in harvested area by 2025. This position, sup-

ported by the Food and Agriculture Organization (FAO) and

the International Commission on Irrigation and Drainage

(ICID), is also reflected in Shiklomanov’s (1999) projections

and the International Water Management Institute’s (IWMI)

first projection (Seckler and others 1998). The conclusion of

these analyses, under optimistic assumptions on yield and

efficiency improvements, is that water use for agriculture will

have to increase at least 17% from 1995.

The other perspective—supported by environmentalists and

by a number of stakeholders in agriculture—holds that a

slowdown in dam building and irrigation investments, com-

bined with the consequences of falling groundwater tables,

will limit the expansion in irrigated area to 5–10%. The con-

sequences of such a scenario were analysed in the Vision’s

business as usual scenario (Rosegrant and Ringler 1999;

Alcamo and others 1999; IWMI 2000).

Both scenarios are persuasive. The FAO’s longer-term data on

the increase in irrigated area do not show a clear decline other

than in OECD countries. But a slowdown in agricultural invest-

ment is a clear indication that the expansion in area is likely

to slow as well. According to Rosegrant and Ringler (1999),

the growth in global irrigated area declined from 2.2% a year

in 1967–82 to 1.5% in 1982–93. 

Analysis of the two alternatives shows that neither is

attractive:

● Unattractive alternative 1. The 30% increase in irrigated

area requires major investments in water infrastructure, a

considerable part of which would have to be through

large dams. There would also be severe water scarcities

and serious risks of major damage to ecosystems

(Shiklomanov 1999; Seckler and others 1998).

● Unattractive alternative 2. A strong reduction in irrigation

expansion—under otherwise unchanged policies, or busi-

ness as usual as elaborated by the Scenario Development

Panel (Alcamo and others 1999; Rosegrant and Ringler
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Water worlds
Water stress

Water stress in 2025 under the business as usual scenario 

Under the business as usual scenario, by 2025 about 4 billion people—half the world's population—will live in 

countries with high water stress. 

 

1

0% No stress 10% Low stress 20% Moderate stress 40% High stress 80% Very high stress 

The ratio of withdrawals for human use to total renewable 

resources—the criticality ratio—implies that water stress depends on 

the variability of resources. It ranges from 20% for basins with highly 

variable runoff to 60% for temperate zone basins. Here we use an 

overall value of 40% to indicate high water stress. 
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3

Large decrease Moderate decrease Small change Moderate increase Large increase

Change in water stress from 1995 to 2025 under the business as usual scenario

Many of today's developing countries will experience increasing pressure on water resources.

2

Because of the increase in water withdrawals, the pressure on water 

resources will grow significantly in large areas of 

Africa, Asia, and Latin America

Withdrawals are not the best estimate of use, however. A more 

precise (but much harder to estimate) indicator is the ratio of 

consumption to the total actually available. When it is low—say, 

30%—more water would be consumed. When it is high—say, 70%—it is 

difficult and undesirable to consume more.
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Water worlds
Water trends

1

3

2

Under the business as usual scenario, domestic water withdrawals in 

Sub-Saharan Africa increase from about 10 cubic kilometres in 1995 

to 42 cubic kilometres in 2025. Why? Because higher incomes lead to 

higher per capita water use, even though technology tends to make 

water use more efficient. 

      In West Africa in 2025 domestic water use is 34 cubic metres a 

person—2.1 times its 1995 value but still far below Western Europe’s 

105 cubic metres a person per year. Industrial water use also 

increases—from about 3 to 16 cubic kilometres a year between 1995 

and 2025. 

      Because of abundant rainfall, there will likely be enough water 

to cover the increase in domestic and industrial water use. So, the 

question is whether water distribution systems can expand fast 

enough to fulfill the needs of growing population and industry. To 

cover the growth in water withdrawals, municipal water capacity 

must expand by 5.5% a year and industrial capacity by 7.1% a year. 

In South and East Asia irrigated area under the business as usual 

scenario grows only slightly between 1995 and 2025, while irrigation 

efficiency improves. The effect is a decrease in water used for 

irrigation from 1,359 to 1,266 cubic kilometres a year. At the same 

time, strong economic growth leads to more material possessions 

and greater water use by households, increasing water withdrawals 

for domestic use from 114 to 471 cubic kilometres a year. This 

economic growth also requires larger quantities of water for Asian 

industry, increasing from 153 to 263 cubic kilometres a year. 

      The sum of these trends is an overall increase in water 

withdrawals between 1995 and 2025. Thus the pressure on water 

resources will become even greater than was experienced in 1995, 

when about 6.5 million square kilometres of river basin area were 

under high water stress. That area increases to 7.9 million square 

kilometres in 2025. The number of people living in these areas also 

grows tremendously—from 1.1 billion to 2.4 billion.

Water withdrawals in Western Europe are growing slowly or not at 

all as households, industry, and agriculture become more water 

efficient. The per capita use of water in households goes up slightly 

with the economic growth of the business as usual scenario between 

1995 and 2025, but the amount of water used by industry per 

megawatt-hour goes down because of greater recycling and other 

efficiency improvements. The amount of irrigated area stabilises, and 

new technology increases the efficiency of irrigation systems so that 

there is also a decline in the amount of water used per hectare. 

      Although water withdrawals go down, the pressure on water 

resources continues to be high in some areas because of the density 

of population and industrial activity. So, some river basins remain in 

the high stress category with sharp competition among industrial, 

domestic, and some agricultural users. 

Sub-Saharan Africa: Another 175 million people in areas with high water stress

Western Europe: Lower withdrawals and higher efficiency, but not much change in water stress

Southeast and East Asia: Another 1.3 billion people in areas with high water stress

S
o

u
r
c
e

: 
W

a
te

rG
A

P
 2

 c
a

lc
u

la
ti

o
n

s 
(A

lc
a

m
o

 a
n

d
 o

th
e

rs
 1

9
9

9
).

S
o

u
r
c
e

: 
W

a
te

rG
A

P
 2

 c
a

lc
u

la
ti

o
n

s 
(A

lc
a

m
o

 a
n

d
 o

th
e

rs
 1

9
9

9
).

S
o

u
r
c
e

: 
W

a
te

rG
A

P
 2

 c
a

lc
u

la
ti

o
n

s 
(A

lc
a

m
o

 a
n

d
 o

th
e

rs
 1

9
9

9
).

30 World Water Vision 



3

1995

2025

1Million km2   0 3 42

1995

2025

100Million people   0 200 300

1995

2025

2Million km2   0 6 84

1995

2025

1,000Million people   0 2,000 3,000

1995

2025

0.5Million km2   0 1.5 21

1995

2025

50Million people   0 100 200150

Use
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Water Futures

• More crop per drop

• More storage

1999; IWMI 2000)—will cause considerable food short-

ages and rising food prices. 

Both alternatives—unattractive and unsustainable—would

considerably deepen today’s water crisis. Thus there is every

motivation to implement policies that make food production

and water resource management more sustainable.

Increasing water productivity 

At the heart of the question of whether a water crisis can be

averted is whether water can be made more productive. The

more we produce with the same amount of water, the less

the need for infrastructure development, the less the compe-

tition for water, the greater the local food security, and the

more water for agricultural, household, and industrial uses.

And the more that remains in nature.

IWMI (2000) concludes that sustainable water management

and food production is possible but requires two major

improvements in water resource and irrigation technology

and management:

● Greater water productivity: more crop per drop. The pro-

ductivity of water use must be dramatically improved. The

IWMI base scenario relies on meeting about half the

increased demand for water in 2025 by increasing water

productivity, taking many opportunities for improving the

management of water. The first task is to understand

where these opportunities exist. Recycling, although

widely prevalent, still holds potential for saving water.

Gains are also possible by providing more reliable sup-

plies—through precision technology and through feed-

back systems.7 Supplemental irrigation with low-cost

precision technology offers a means for poor farmers to

produce more. With competition for water on the rise,

these solutions will require major changes in the institu-

tions responsible for managing water.

● More storage: developing additional resources. The other

half of increased demand must be met by developing addi-

tional water supplies, but at much lower economic, social,

and environmental costs (IWMI 2000). The additional

water storage and conveyance required by 2025 is esti-

mated by the IWMI at some 400 cubic kilometres a year for

expansion of irrigated agriculture alone. Such an expansion

may be viewed as moderate by the irrigation community,

but it is unlikely to be well-received by other users. Feeding

the world without this expansion, however, requires a

strategy that puts more emphasis on other ways to increase

food production—such as intensifying rainfed production

and improving management of water in existing agricul-

tural areas. An additional 200 cubic kilometres might be

required to replace the current unsustainable overcon-

sumption of groundwater (Postel 1999). For financial, envi-

ronmental, and other reasons a large part of the additional

storage requirement should be met using a mix of ground-

water recharging and aquifer drawdowns, developing

alternative methods for storing water in wetlands, har-

vesting rainwater, and relying on traditional technologies

such as tanks and other small-scale alternatives, rather than

by building large-scale surface storage facilities alone. 

Increasing the productivity of water is central to producing

food, to fighting poverty, to reducing competition for water,

and to ensuring that there is enough water for nature.

Achieving the greater productivity needed to resolve the

water crisis will not happen automatically—it will require

great effort. But it is possible, especially in developing coun-

tries, where water productivity is far below potential. For

cereal grains, for example, the range in water productivity—

in biomass produced per cubic metre of evapotranspiration—

is between 0.2 and 1.5 kilograms per cubic metre. As a rule

of thumb, that value should be about 1 kilogram per cubic

metre (IWMI 2000). If a country’s demand for grains grows

by 50% by 2025, one way to match the increase is to increase

water productivity by 50%.

Meeting this challenge will require a far greater effort and sig-

nificant changes in how water is managed. What needs to

change? Where are improvements required? The biggest

boosts to water productivity have come from better plant vari-

eties and agronomic practices. Getting more crop per drop

came from introducing shorter-duration and higher-yielding

crop varieties. Adding fertilisers also pushes up yields and

water productivity. This was the heart of the green revolution.

With a stable water supply through irrigation, agricultural

productivity has risen dramatically in the past 50 years. But

scope for improvement remains. In many areas potential pro-

ductivity is not realised—largely because of poor irrigation

water management. Without a stable supply of irrigation

water, farmers cannot achieve their production potential.

For example, wheat yields and water productivity vary greatly

in three locations with somewhat similar environments (fig-
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Increasing the productivity of water is central to producing food, 

to fighting poverty, to reducing competition for water, and to ensuring

that there is enough water for nature

ure 3.1). In a desert environment India’s Bhakra irrigation sys-

tem—across the border from the Pakistani Punjab—supplies

a major part of India’s breadbasket. The Imperial Valley in

California is also in a desert environment. Within the Pakistani

Punjab, yields vary greatly—with some farmers as productive

as those in California, and some way below the average. Even

though production depends on environmental, market, soil,

and other conditions not equal across sites, there appears to

be scope to manage resources for higher productivity. 

In OECD countries industrial water productivity has increased

rapidly in the past 20 years, in response to rising prices and

stricter environmental standards for industrial wastewater.

With the expected increase in the cost of providing water to

industry—if users are charged the full-cost price—this trend

could accelerate. 

How can productivity be improved in agriculture—the largest

water user? A precondition is that the same conditions are

introduced as elsewhere: payment for water services,

accountability of managers to users, and competition among

public and private suppliers. Then there are a range of tech-

nical and management options to improve productivity. First,

through better agronomic practices (IWMI 2000):

● Crop varietal improvement. Plant breeding plays an

important role in developing varieties that yield more

mass per unit of water consumed by transpiration. For

example, by shortening the growth period while keeping

the same yield, production per unit of evapotranspiration

increases. This includes contributions from biotechnol-

ogy.

● Crop substitution. Switching from a more to a less water-

consuming crop or switching to a crop with higher eco-

nomic or physical productivity per unit of transpiration. 

● Improved cultural practices. Better soil management, fer-

tilisation, and pest and weed control increase the pro-

ductivity of land and often of water consumed. 

And second, through better water management practices:

● Better water management. Better timing of water sup-

plies can reduce stress at critical crop growth periods,

increasing yields. When the water supply is more reliable,

farmers tend to invest more in other agricultural inputs,

leading to higher output per unit of water. Controlling

salinity through water management at the project or field

level can prevent reductions in water productivity.

● Deficit, supplemental, and precision irrigation. With suf-

ficient water control, it is possible to use more productive

on-farm practices. Deficit irrigation is aimed at increasing

productivity per unit of water with irrigation strategies

that do not meet full evaporative requirements. Irrigation

supplementing rainfall can increase the productivity of

water when a limited supply is made available to crops at

critical periods. Precision irrigation, including drip, sprin-

kler, and level basins, reduces nonbeneficial evaporation,

applies water uniformly to crops, and reduces stress, and

so can increase water productivity (IWMI 2000). 

● Reallocating water from lower- to higher-value uses.

Shifting from agriculture to municipal and industrial

uses—or from low-value to high-value crops—can

increase the economic productivity or value of water. As
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Figure 3.1 Wheat yields and water productivity

Productivity is much higher in California than in India 

and Pakistan. In Pakistan the conditions are similar to 

those in India, but yields are still lower.

Tons per hectare Kilograms per cubic metre

of transpiration

Source: IMWI 2000.
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Water worlds
Water scarcity

Business as usual scenario, 2025

Limited investments in new water infrastructure reduce irrigation expansion and prevent water scarcity— 

but food scarcity is the result.

1

Technology, economics, and private sector scenario, 2025

Emphasis on technology and investments increases primary water supply by 24%. China and India are water short 

due to irrigation expansion. Many countries face economic water scarcity.

2

Absolute water 
scarcity

Economic water 
scarcity

Physical scarcity No water scarcity Not analysed

Absolute water 
scarcity

Economic water 
scarcity

Physical scarcity No water scarcity Not analysed
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3

Values and lifestyles scenario, 2025

Development focuses on low-income countries that face economic water scarcity. Water and food scarcity is limited.

3

A country's ability to cope with increasing pressure on its water resources 

depends on whether it faces physical or economic water scarcity 

Absolute water 
scarcity

Economic water 
scarcity

Physical scarcity No water scarcity Not analysed

●   Business as usual—a continuation of current policies and extrapolation 

of trends.

●   Technology, economics, and private sector—private sector initiatives 

lead research and development, and globalisation drives economic growth, 

but the poorest countries are left behind. 

●   Values and lifestyles—sustainable development, with an emphasis on 

research and development in the poorest countries.
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Water worlds
Cereal deficits or surpluses

1995

Major deficits, mostly in Africa and the Middle East.

Major deficit

1

Minor deficit Self-sufficient Minor surplus Major surplus Not analysed

Business as usual scenario, 2025

Global deficit of 200 million tons—major deficits in many countries in Africa and the Middle East—India self-sufficient.

Major deficit

2

Minor deficit Self-sufficient Minor surplus Major surplus Not analysed
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3

Technology, economics, and private sector scenario, 2025

Global surplus of 70 million tons—surplus in OECD and high-income developing countries—growing deficit in 

low-income countries.

Major deficit

3

Minor deficit Self-sufficient Minor surplus Major surplus Not analysed

Values and lifestyles scenario, 2025

Closing yield gap, rising productivity in low-income countries, lower population growth, and more concern about 

the environment—deficit in low-income countries reduced.

Major deficit

4

Minor deficit Self-sufficient Minor surplus Major surplus Not analysed

Under business as usual, many countries will suffer

major deficits
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Water Futures

• The doubly green revolution

• Adding more storage

a result of such reallocation, downstream commitments

may change, with serious legal, equity, and other social

considerations that must be addressed. One option here

is trade in virtual water. 

Trade can help alleviate water scarcity (Allan and Court 1996).

Countries with plentiful water should export water-intensive

crops, such as rice, to water-scarce countries. According to an

earlier analysis by the International Food Policy Research

Institute (IFPRI) that did not take water into account as a con-

straint, world trade in food will increase substantially between

1995 and 2020 (Rosegrant, Agcaoili-Sombilla, and Perez

1995). Trade in meat will triple, that in soybeans will double,

and that in grains will rise by two-thirds. Developing countries

will substantially increase their imports, while the exports will

come mainly from the United States, Canada, Australia, and

Argentina. The analysis concluded that this increase would

satisfy world food demand, but not substantially reduce the

number of undernourished people. 

More food exports from industrial countries are not a solution

for the 650 million poor and undernourished people in rural

areas. Most live where agricultural potential is low and natu-

ral resources are poor (Leonard 1989). They also live in areas

that suffer from periodic or chronic shortages of water. For

them, access to water means local production of food that

generates employment and income—and is sufficient and

dependable enough to meet local needs throughout the year,

including years unfavourable for agriculture (Conway 1999a).

A recent IFPRI analysis of the three World Water Vision sce-

narios also concluded that international trade in food will rise

rapidly—for different reasons (Rosegrant and Ringler 1999).

If agriculture does not expand rapidly, then the increased

trade will largely come from water-constrained limits on food

production. Under the other two scenarios—which explore a

range of measures to increase food production in projected

deficit areas—the increased trade can only be caused by

faster economic growth in the developing world, which will

lead to additional food demand, outstripping even the local

increases in production. 

David Seckler has pointed out that the increase in trade will

likely be constrained by the need for foreign exchange to pay

for the imports (IWMI 2000). Because of strong competition,

it is unrealistic to expect all countries to move their scarce

resources into the production of higher-value crops. Thus the

IWMI scenario assumes that trade will remain at the current

percentage of food consumption—that is, a maximum

30–40% increase in volumes traded (IWMI 2000).

Developing biotechnology for agriculture

According to Conway (1999a), the application of advances in

biotechnology—including genetic engineering, tissue culture,

and marker-aided selection (which uses DNA technology to

detect the transmission of a desired gene to a seedling aris-

ing from a cross; box 3.2)—will be essential for:

● Raising yield ceilings.

● Reducing excessive pesticide use.

● Increasing the nutrient value of basic foods.

● Providing farmers on less favoured lands with varieties

better able to tolerate drought, salinity, and lack of soil

nutrients.

Indeed, biotechnology should be seen as an element of what

Conway (1999b) has dubbed the “the doubly green revolu-

tion”. That revolution consists of ecological approaches to

sustainable agriculture, greater participation by farmers in

analysis, design, and research, and the application of modern

biotechnology to the needs of the poor in developing coun-

tries, particularly those in drought-prone areas.

The experts disagree on the potential of biotechnology to

increase food production. Seckler, for instance, does not

expect biotechnology to add more than 5–10% to the world’s

food production over the next 25 years (IWMI 2000). Conway

(1999a), however, believes that over the next 10 years we are

likely to see much greater progress in multiple gene intro-

ductions that focus on output traits or on hard to achieve

input characteristics, and that a high priority will be to engi-

neer crops for drought tolerance. 

He concludes that while the potential benefits of biotechnol-

ogy are considerable, they are unlikely to be realised without

taking some crucial steps. Poor rural farmers in drought-prone

regions are unlikely to adopt these crops unless the seeds are

provided for free or at nominal cost. This will require heavy

public investment, by governments and donors, in the

research and distribution of seeds and technical advice. And

these efforts will need to focus on crops—cassava, upland

rice, African maize, sorghum, millet—that are food staples for
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Retaining flood waters until the moment needed for human use

remains an essential element of water resource management in all areas—

especially South Asia

people in drought-prone regions, who need increased yield

stability as much as increased yield.

The growth of transgenic crops, likely to be extremely vari-

able in different parts of the world, has different effects on

different continents. In North America transgenic crops

already dominate among some crops. In Europe a lack of

public acceptance may reduce food imports, causing higher

food prices and demand for water to produce food domes-

tically, creating trade conflicts between Europe and North

America. In developing countries the adoption of transgenic

crops is likely to be highly variable, opening conflicts

between governments and private companies with patents

for numerous new varieties. The developing world needs to

have access to these technologies and to make its own

choices (box 3.3).

Increasing storage 

Increasing water storage, retaining flood waters until the

moment needed for human use, remains an essential element

of water resource management in all areas—especially South

Asia, where a huge percentage of annual flows are contained

in a limited number of floods. The optimum strategy appears

to be a combination of storage in aquifers, in tanks and other

traditional microstructures, and behind small and large dams.

Building dams 

Many large dams—defined by the International Commission

on Large Dams (ICOLD) as those higher than 15 metres—are

not particularly controversial. The International Hydropower

Association estimates that about 300 large dams are currently

built every year, not much more than what is required to

replace the world’s capital stock of 39,000 large reservoirs,

and down considerably from the number built in 1960–80.

New dams have become a lot less popular in OECD countries

over the past 10–20 years. But about 70% of the hydropower

potential in these countries has already been developed, and

there is little incentive to increase agricultural areas, other

then to increase food exports. Thus the need for more dams

is limited. The future of dams in OECD countries is probably

as much about decommissioning dams as about building

them—about using dams and reservoirs for recreational 

and environmental purposes as well as for economic

development.
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Box 3.2 Tissue culture and marker-aided selection techniques

Most new varieties are the result of tissue culture and marker-aided selec-

tion techniques. A rice variety from tissue culture—called La Fen Rockefeller

by the Chinese breeder who developed it—is increasing yields by 15–25%

for farmers in the Shanghai region. Scientists at the West Africa Rice

Development Association have used another culture to cross high-yielding

Asian rice with traditional African rice. The result: a new plant type that

looks like African rice in its early stages of growth (it grows in dry condi-

tions and can shade out weeds) but becomes more like Asian rice as it

reaches maturity, resulting in higher yields with few inputs. 

In another breakthrough, scientists announced recently that they have

increased the amount of vitamin A in a new variety referred to as “golden

rice”—important for reducing vitamin A deficiency, which is a major cause

of blindness.

Marker-aided selection is being used in rice to pyramid two or more genes

for resistance to the same pathogen, increasing the durability of resistance,

and to accumulate several genes, contributing to drought tolerance. For

some time to come, this is likely to be the most productive use of biotech-

nology for cereals. 

Source: Conway 1999a.

Box 3.3 The developing world cannot afford to forgo 

agricultural biotechnology

“Too little attention is paid to the effect of new agricultural technologies

on the world’s poor and hungry”, says Per Pinstrup-Andersen, director gen-

eral of the International Food Policy Research Institute, in an article sum-

marised here. Most of these people live in developing countries, and they

stand to benefit more than anyone from biotechnology. While

“Frankenfood” and “terminator seeds” are buzzwords in European media

and increasingly in the United States, small farmers in Asia, Africa, and Latin

America must wonder what the fuss is about. For them, the heated debate

over agricultural biotechnology risks closing off a huge opportunity to

improve their lives.

Agricultural biotechnology can help farmers in developing countries pro-

duce more—say, by developing new crop varieties that are tolerant of

drought, resistant to insects and weeds, and able to capture nitrogen from

the air. Biotechnology can also make the foods farmers produce more

nutritious by increasing the vitamin A, iron, and other nutrients in the edi-

ble part of the plant. 

A few private corporations that focus on agriculture in industrial countries,

where they expect the highest return on their investment, do most of the

biotechnology research. Governments must invest in biotechnology

research to help poor farmers, and the public and private sectors must work

as partners. The potential of new agricultural technology is enormous, par-

ticularly for the poor in developing countries. Condemning biotechnology

for its potential risks without considering the alternative risks of prolong-

ing the human misery caused by hunger, malnutrition, and child death is

as unwise and unethical as blindly pursuing this technology without the

necessary biosafeguards.

Source: International Herald Tribune, 28 October 1999.



Water Futures

• Recharging groundwater

• Harvesting rainwater

• Pricing water services

• Making managers responsive to users

New large dams have also become controversial in develop-

ing countries, as with the well-known Narmada project in

India and the Three Gorges project in China, because of the

impacts on the environment and the displacement of people.

It is possible to mitigate such impacts, and the dam-building

community has done extensive work on possible measures.

But the experience with implementing these measures has

not persuaded the opponents of dams. Later this year, the

World Commission on Dams will produce guidelines on the

conditions under which the overall impacts of dams may or

may not be beneficial.

Only a small part of the economically feasible hydropower in

Africa (6% of 1,000 terawatt-hours a year), Asia (20% of

3,600), and Latin America (35% of 1,600) has been devel-

oped (IHA 1999). Countries in these regions may decide that

they do not want to develop their hydro potential to the same

level as OECD countries (70%). But it is likely that they will

decide that the social optimum for hydropower is higher than

their current levels of development.

Recharging groundwater

Storing water in aquifers is a compelling solution given the

overdrawing of groundwater in China, India, North Africa,

the United States, and elsewhere. The threat that overdraw-

ing poses for those who depend on water for their liveli-

hood—and those who depend on the food produced (box

3.4)—is ominous. New techniques and institutional mecha-

nisms are urgently needed to recharge groundwater aquifers.

Such mechanisms will include limiting access and providing

incentives to users to limit or stop overpumping. The two

routes open are to issue permits and control use or to recog-

nise use rights and provide rights holders with incentives to

conserve the resource. The second approach is generally more

effective.

To make groundwater visible, groundwater protection zones

could be created, with special measures for recharge and for

reductions on abstraction. All groups affected by the

“groundwater rush”—and the ensuing water scarcity, land

degradation, water quality loss, and poor public health—

need to be enlisted in initiatives to tackle the challenges. They

include water user groups, local political leaders and civil soci-

ety, and politicians and diplomats negotiating with riparian

neighbours to reduce abstractions from common groundwa-

ter. The media and general public, unaware that this invisible

“water savings account” is seriously depleted and under

threat, must also be closely involved.

Harvesting rainwater

Rainwater harvesting, generally a socially attractive alterna-

tive to large construction, provides opportunities for decen-

tralised, community-based management of water resources.

But rainwater harvested upstream reduces the runoff other-

wise available to others, or the environment, downstream

(unless it would have run to a sink). Nor is harvesting rainwa-

ter any more free of environmental costs than taking water

from streams for irrigation (box 3.5). 

New reservoirs may produce cheap water, but they are expensive

in environmental terms. Groundwater provides excellent on-

demand storage, but if left unregulated it can easily be overcon-

sumed, affecting other users. Thus, for every alternative, a

complete balance of benefits and disadvantages needs to be

drawn up. In most cases the best solution will be a combination

of surface and groundwater use, with a range of storage options.
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Box 3.4 Groundwater for agriculture

One of the greatest technical revolutions in irrigation has been the devel-

opment of the small pump. Tens of millions of small pumps are drawing

water out of aquifers to irrigate crops. Because pump irrigation provides

water on demand, yields from pump irrigation can be two to three times

those from canal irrigation. More than half the irrigated area in India is now

supplied by groundwater. And since irrigation supplies about half the food

produced in India, a third or more of that production depends on these

humble devices and the aquifers that feed them.

Much the same is true in other arid countries. Yet almost everywhere in the

world, groundwater tables are falling at alarming rates in areas that depend

on irrigation from groundwater. In many of the most pump-intensive areas

of India and Pakistan, water tables are falling by 2–3 metres a year. This is

not surprising: the evaporation losses of a typical crop are around 0.5 metre

of water table depth, and the yield of water in an aquifer is about 0.1 metre

per metre of depth. Without recharge, groundwater tables would fall by

about 5 metres a crop. Most of these areas receive enough rainfall to

recharge the aquifers, but most of the rainfall goes to runoff—not to

recharge. We desperately need to change that relationship. 

It is no exaggeration to say that the food security of China, India, Pakistan,

and many other countries in 2025 will largely depend on how they man-

age groundwater. Reducing pump irrigation is no answer, for that simply

reduces the most productive agriculture. The answer has to be in ground-

water recharge, not an easy solution. Indeed, no one has devised a cost-

effective way to do it on the scale required. About the only plausible idea

is to encourage, through subsidies if necessary, flooded paddy (rice) culti-

vation in lands above the most threatened aquifers in the wet season.

Paddy irrigation, with high percolation losses, is inefficient from a tradi-

tional point of view. But from the point of view of groundwater recharge,

it makes sense. As it turns out, India has been doing precisely this on

180,000 hectares for the past 10 years. 

Source: IWMI 2000.



Rainwater harvesting provides opportunities for decentralised, 

community-based management of 

water resources

Reforming water resource 

management institutions

The biggest challenge in water resource management

remains institutional. Political will must change decisionmak-

ing to include all stakeholders, especially women, so that

stakeholders have the power to manage their own resources.

Public and private management of water can only be

improved through greater accountability, transparency, and

rule of law.

Pricing water services

As described elsewhere in this report, making water available

at low cost, or for free, does not provide the right incentive

to users. Water services need to be priced at full cost for all

users, which means all costs related to operation and main-

tenance and investment costs for at least domestic and indus-

trial users. The basic water requirement needs to be

affordable to all, but this can be done more effectively than

by making all water available to all users at way below cost.

Pricing water will provide an incentive for the private sector,

large and small, domestic and international, to get involved.

It has the potential to provide the dynamics—the funds for

research and development, for instance—that the sector

lacks. 

Making managers responsive to users

Service-oriented management focuses on making man-

agers responsive to user needs. This requires the devel-

opment of a mutual dependency—such as service for

payment—that can take various forms, including service

agreements. These provide a detailed description of services

to be provided, payments in return for services, verification

of service provision, consequences of failing to comply with

agreements for both parties, and rules for arbitration of

conflict.

The service needs and expectations of users will be influenced

by the price they have to pay for those services, especially if

they have to pay the full cost. Recognising that services can

be provided in different ways using different levels of tech-

nology at different levels of cost, service-oriented manage-

ment thus requires a mechanism to ensure that the services

needed by users are provided at the lowest possible cost.

Consultation processes, clear service relationships, transpar-

ent administration, and accountability mechanisms are

among other conditions that have to be put in place for effec-

tive service-oriented management.
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Box 3.5 Rainwater harvesting 

Rainwater harvesting has considerable potential for meeting drinking

water and irrigation needs in the poor regions of the developing world and

for recharging depleted groundwater aquifers. The total rainfall endow-

ment of an area of one hectare in an arid environment with just 100 mil-

limetres annual rainfall is as much as 1 million litres per year. 

People on the Indian subcontinent have an ancient tradition of rainwater

harvesting. They depend on the monsoon, which brings large quantities of

rain in highly concentrated events. Over the years, with community partic-

ipation in water management taking a backseat, this tradition went into

decline. But it is showing signs of revival in areas suffering from acute

deforestation and poor land management. These environmental changes

have upset the hydrological cycle so much that these areas have become

intensely drought-prone.

● In the 1970s two highly ecologically degraded and economically desti-

tute villages—Ralegan Siddhi in Maharashtra (where annual rainfall

ranges from 450 to 650 millimetres) and Sukhomajri in Haryana (with

annual rainfall around 1,100 millimetres)—took to rainwater harvest-

ing, the first for groundwater recharge, the second for surface storage.

With more water available, these villages slowly improved and stabilised

their agricultural and animal husbandry outputs and are today food

exporters rather than food importers. 

● In the mid-1980s Tarun Bharat Sangh, a nongovernmental organisation

working in the Alwar district of Rajasthan, encouraged the drought-

prone village of Gopalpura to revive its water harvesting tradition of

capturing surface runoff. By 1998 the success of Gopalpura had encour-

aged 650 other villages in the drought-prone district to undertake sim-

ilar efforts, leading to higher groundwater levels, increased and more

stable agricultural incomes, and reduced distress migration. 

● With 70 villages building 238 water harvesting structures in one water-

shed, the 45-kilometre Arvari River—which previously flowed for just a

few months during the monsoon season—now flows year round. And

the increased groundwater recharge is making life easier for innumer-

able women living along the river. Village communities along the Arvari

River have even formed a River Parliament to regulate use of the river

and the groundwater resources of the watershed.

● Impressed by the outstanding achievement of Ralegan Siddhi, Digvijay

Singh, chief minister of the state of Madhya Pradesh, replicated the

effort in 7,827 villages. Between 1995 and 1998 the project covered

nearly 3.4 million hectares of land through a highly participatory water-

shed developmen and rainwater harvesting programme. Village water-

shed committees were created to undertake the programme and turn

water management into a people’s movement. 

● Rainwater harvesting is not just for poor villages. It is being promoted

in the Sumida ward of Tokyo to reduce urban floods and in the Indian

city of Chennai (formerly Madras) to recharge groundwater aquifers

that became saline because of overextraction and seawater. And the

latest terminal of Frankfurt Airport—built in 1993—captures 16,000

cubic metres of rainfall from its vast roof for such low-grade water

needs as cleaning, gardening, and flushing toilets. 

Source: Agarwal 1999.



Water Futures

• Empowering communities

• Restructuring irrigation system management

• Valuing ecosystem functions

• Increasing cooperation in international basins

Empowering communities, women, and men

The essence of Vision 21—the sector Vision on water for peo-

ple—is to put people’s initiative and capacity for self-reliance at

the centre of planning and action. Water and sanitation are

basic human needs—and hygiene is a prerequisite. Recognising

these points can lead to systems that encourage genuine par-

ticipation by empowered men and women, improving living

conditions for all, particularly women and children. 

Vision 21, in its approach to people-centred development,

takes the household as the prime catalyst for change, the first

level in planning and management of environmental services.

Change in the household or neighbourhood leads to ripples

of cooperation and action involving communities and local

authorities—and then to actions by district, state, national,

and global authorities.

A new alliance of local people, nongovernmental organisa-

tions (NGOs), and water agencies can contribute much to

achieving the World Water Vision. Community-level action

programs could include:

● Watershed action programs in which local people work

with NGOs and research organisations to promote con-

servation and local empowerment.

● Local councils that tackle local problems in water rehabil-

itation and pollution. 

● Basin-level organisations for integrated water

management.

● Construction of groundwater recharge wells to improve

village water supplies and aquifer management.

● Disaster preparedness linked with community action.

● Drought relief efforts that mobilise work and food

supplies. 

● Community action in controlling waterborne disease.

● Local action for monitoring water quality, crop selection,

and quality control of produce irrigated with effluent water.

Restructuring irrigation system management

Restructuring irrigation systems to provide more benefits to

the poor involves a mix of technical and institutional reforms.

Bringing the poor into the dialogue on system priorities can

yield new ideas that benefit all stakeholders. New approaches

that show potential include:

● Improving design and operations. Participatory consulta-

tions can reveal inequities in water distribution and pos-

sible steps to improve performance. Such consultations

can be especially useful during water-scarce periods,

when poor and female irrigators may have a particularly

hard time obtaining water. For example, flexible cultiva-

tion rights can reallocate irrigated land during seasonal

water scarcity.

● Extending new water availability to the poor. When reha-

bilitation improves the water supply, new water rights can

be given to the poor or those without irrigation. Nepal

and Peru offer examples.

● Linking irrigation management transfer to service

improvements. Irrigation management transfer pro-

grammes offer new opportunities for representation for

small farmers and women. This participation can result in

new water rotations that increase equity between the

head and tail ends of an irrigation system and that recog-

nise domestic water needs as a legitimate objective of an

irrigation system. 

● Reforming land and water rights. Some countries have

undertaken large-scale redistribution of land and water

rights, breaking up large holdings for small farmers and

labourers. But the economic and political rationales for

such reform are a thing of the past. What is needed is a

policy that helps the poor, particularly indigenous groups

and ethnic minorities, defend their rights in the context

of the water rights consolidation and sectoral transfers

emerging from today’s economic policies. Where water

rights are (re-)distributed, they should be awarded to all

users, women and men, landowners and landless

farmers.

Valuing ecosystem functions 

Water is essential to life, development, and the environ-

ment—and the three must be managed together, not

sequentially. Because communities rarely understand this

interrelationship, awareness raising is the first step. After

that, research on the local watershed, public education, and

community-led watershed and river basin management can
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Many practices adopted to improve the management of 

water for human needs will also 

benefit ecosystems

make sustainability possible. As part of the water planning

process, each water community should consider how much

water to allocate to the natural environment. National leg-

islation should require this, as it does in Australia and South

Africa. Decision support models are available, and experi-

ence with them should be observed carefully, with a view to

applying lessons from elsewhere—taking into account

indigenous knowledge and local water management

approaches. 

Much more research is needed to improve our understanding

of ecosystem functioning and to value the services that these

systems provide. Recent global assessments of the services

provided by freshwater ecosystems (watersheds, aquifers,

and wetlands) for flood control, irrigation, industry, recre-

ation, waterway transportation, and the like come up with

estimates amounting to several trillion dollars annually

(Costanza 1997; Postel and Carpenter 1997). Such knowl-

edge will allow careful assessments of the impacts of water

resource use and development on ecosystems, particularly

tropical ecosystems (box 3.6). Integration needs to emphasize

the river basin as the appropriate scale of management, from

the forests in the upper watersheds to the coastal zones

affected by the inflows of rivers into wetlands, lagoons, and

mangrove ecosystems. The interactions between water

resources and coastal zone management are many, but are

often ignored or misunderstood (Rijsberman and Westmacott

1997). In the meantime, actions for better-integrated man-

agement include:

● Leaving the amount of water in ecosystems required to

maintain proper functioning.

● Protecting wetlands and floodplains to enable the bene-

fits from seasonal flooding and provide storage for

extreme flood flows.

● Protecting and planting forests in upper catchments,

especially in mountainous areas.

● Requiring full effluent treatment by industries and munic-

ipalities and applying the “polluter pays” principle.

● Protecting water resources from agricultural runoff.

● Creating groundwater protection zones.

● Rehabilitating degraded areas to recover lost ecosystem

functions (through reforestation, wetland restoration,

fish population restoration, and so on).

Many practices adopted to manage water for human needs—

rules on extracting and sharing water, changes in cultivation and

irrigation to save water for other purposes, returns to ancient

and community-based water harvesting and storage—will also

benefit ecosystems. Other measures include reducing nutrients

through farm-based manure storage, controlling silt by reducing

erosion upstream, planning for joint hydropower generation and

dry season irrigation, and reducing pollutants from agriculture

and industry. Above all, ecosystems will be protected by inte-

grated land and water resource management basin by basin—

along with full cost pricing for water services and management

reforms for water delivery and wastewater disposal.

Increasing cooperation in international basins

Close to half the world is situated in close to 300 international

river basins—rivers that cross national boundaries and whose

resources are therefore shared. There are countless examples

in history of peoples and countries that have made agree-

ments on how to share such international water resources.

There are also ample cases, particularly in times of droughts

or rising scarcity, of conflicts over water. In fact, people have

been forecasting an increase in wars over water as the ulti-

mate result of such conflicts.

Experience shows, however, that shared water resources can

be made into a source of cooperation rather than conflict.
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Box 3.6 Estimating the benefits of floodplain use in 

northern Nigeria

Recent estimates indicate that traditional practices provide greater bene-

fits than irrigation crops on the Hadejia-Jama’are floodplain in northern

Nigeria. Firewood, recession agriculture, fishing, and pastoralism generate

$32 per thousand cubic metres, compared with $0.15 for irrigation. This

evaluation is important because more than half the region’s wetlands have

already been lost to drought and upstream dams. Thus a proposed increase

in water diversion for large-scale irrigated agriculture is inadvisable.

Even without accounting for such services as wildlife habitat, the wetland

is more valuable in its current state than after conversion to large-scale irri-

gated agriculture. The lesson? When cost-benefit analysis includes the

value of the goods and services provided by an ecosystem, large-scale

development schemes are less profitable than improving the management

of the unaltered ecosystem.

Source: Barbier and Thompson 1998.



Water Futures

• Stages of successful cooperation

• Supporting innovation

Certainly for a World Water Vision to be realised, the need for

cooperation in international basins is paramount. This is not

easy, as shown by the 30 years of negotiation needed to reach

agreement on the United Nations Convention on the Law of

the Non-navigational Uses of International Watercourses.

Sadly enough, even after all that time it now seems unlikely

that this convention will be ratified by enough countries to

enter into force.

It appears that the best we can do is to emphasise how coun-

tries get to a better understanding and eventually to deeper

cooperation over international waters. There is a series of

stages through which most successful cooperation appears to

evolve:

● Confidence building. Countries that share international

rivers usually start with low-level technical cooperation

that focuses on exchange of data, or jointly gathered

data. International river commissions, with regular meet-

ings of national representatives and a small technical sec-

retariat, often serve this purpose.

● Cooperation. As mutual trust and confidence increase,

and as issues appear that concern all parties and can be

more effectively addressed through collective action, the

level of cooperation gradually grows to a point where

countries are willing to undertake joint action or allocate

more significant resources.

● International agreements. After years of successful

cooperation, lengthy negotiations are usually required

to reach bilateral or regional agreements. Such agree-

ments seldom address the (theoretically desired) com-

prehensive integrated management of water resources,

but focus on specific issues of hydropower, navigation,

or environment. Where the interests of upstream and

downstream countries diverge sharply over specific

issues, it is not unusual that agreement is reached in a

wider framework involving cross-border trade or involv-

ing other issues that allow agreements in every party’s

interest.

● International law and alternative dispute resolution. Once

international agreements have been established, conflicts

can be addressed through formal (judiciary, international

law) or alternative dispute resolution mechanisms (medi-

ation, arbitration).

Supporting innovation

Because we have a finite amount of water resources and a

growing number of people and growing demand, the sus-

tainable use of water ultimately depends on our ability to

increase its productivity at least as fast as demand grows.

Increasing productivity will depend largely on innovation

throughout the sector, through both fundamental research

and the widespread dissemination and adoption of its results. 

A key part of the necessary innovation will be increased aware-

ness of water issues throughout the population and education

and training of people capable of bringing about the neces-

sary changes—that is, capacity building in the water sector. A

crucial factor to mobilise resources for capacity building and

research will be to give water its proper value. This requires

pricing it. Once water is appropriately valued, users and pro-

ducers will have incentives to conserve it and to invest in inno-

vation. While pricing water is expected to be the primary

motivation to bring in the private sector, a host of public goods

aspects of water resources will continue to require public fund-

ing. These range from researching staple food crops in

developing countries to finding cures for tropical diseases—

important to populations that do not make up sufficient mar-

kets for privately funded research to be attractive.

Notes

1. The background for the work outlined here, the scenarios

and modeling done in support of the World Water Vision

exercise, is published in a companion volume, World Water

Scenarios: Analysis (Rijsberman 2000).

2. For fuller treatment of these issues, see the scenarios and

models referred to in note 1 and the three main sector Visions,

on which much of the following discussion is based: “A Vision

of Water for Food and Rural Development” (Hofwegen and

Svendsen 1999), “Vision 21: A Shared Vision for Water

Supply, Sanitation and Hygiene and a Framework for Future

Action” (WSCC 1999), and Vision for Water and Nature:

Freshwater and Related Ecosystems—The Source of Life and

the Responsibility of All (IUCN 1999).

3. Productivity is a better indicator than efficiency.

Increasing efficiency at the field or farm level may not have

any benefits. And efficiency at the basin level should not nec-

essarily be maximised, because it reduces the amount left

44 World Water Vision 



Increasing productivity will depend largely on innovation through both

fundamental research and the widespread dissemination 

and adoption of its results

over for downstream uses and the environment. Water pro-

ductivity can be increased by obtaining more production with

the same amount of water or by reallocating water from

lower- to higher-value crops or from one use to another

where the marginal value of water is higher. Indeed, the

greatest increases in water productivity in irrigation have not

been from better irrigation technology or management, but

from increased crop yields due to better seeds and fertilisers

(IWMI 2000). 

4. Three models were used extensively for the Vision simula-

tions: WaterGAP, developed at the University of Kassel,

Germany (Alcamo and others 1999); IMPACT, developed by

the International Food Policy Research Institute, Washington,

D.C. (Rosegrant and Ringler 1999); and PODIUM, developed

by the International Water Management Institute, Colombo,

Sri Lanka (IWMI 2000). In addition, the Polestar scenario tool

of the Stockholm Environment Institute was used to disag-

gregate global scenario assumptions to 18 regions.

5. Data for 1995 renewable water resources and use at the

country level are from Shiklomanov (1999).

6. The United Nations Medium Scenario, 1998 Revision, is

the base for the business as usual scenario (UN 1999). In 2025

more than 80% of the world population—6.6 billion peo-

ple—will live in developing countries. In addition, the world

population will be older and more urban. About 84% of the

people in developed countries and 56% in developing coun-

tries will live in urban areas, many in megacities (defined as

cities with more than 10 million people). The technology, eco-

nomics, and private sector scenario uses the United Nations

Medium Scenario minus 2%. The values and lifestyles sce-

nario uses the United Nations Low scenario.

7. Feedback irrigation systems provide more or less water to

fields in response to signals received from farmers concerning

their demands, while standard irrigation systems are scheduled

to provide water to fields at predetermined times and amounts.
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Annex

Annex table 3.1 Drivers for the three World Water Vision scenarios for 1995–2025 

Technology, economics, and

private sector (relative to Values and lifestyles (relative to

Driver Business as usual business as usual) business as usual)

Demographic 

Population 7.8 billion (6.6 billion in About the same 7.3 billion (6.2 billion in 

developing countries) developing countries)

Population growth 1.2% (1.4% in developing Same or slightly lower (because of 1.05% (1.1% in developing 

countries) higher mortality) countries)

Urbanisation 61% urbanised (56% in About the same About the same 

developing countries)

Pressures for migration from High Higher (and stronger barriers) Low 

developing to developed countries 

Technological 

Information technology Widely available and used to Same Widely available and used to 

increase water management increase water management 

efficiency efficiency and effectiveness 

Biotechnology Widely available and used for Widely available and used for new Widely available and used for new  

new crop varieties crop varieties with high water sustainable crop systems and water

use efficiency purification

Water use efficiency Higher, particularly in arid areas Dramatically higher Higher than in business as 

usual but lower than in technology

economics, and private sector 

Water pollution Lower pollution per unit Lower, mostly in developed and Lower still

emerging economies

New drought-, pest-, and salt- Moderate and controversial Massive development and  Same, but combined with 

resistant crops dissemination of new varieties, ecotechnology and integrated in 

largely solving the agricultural water new agricultural systems

problem

Sanitation Investment in developing countries Same Investment in developing countries 

grows slower than population grows faster than overall economy; 

ecotechnology used

Desalinisation Widely available Even cheaper Same

Economic

Volume of production $80 trillion ($40 trillion in 30% higher, but mostly in $90 trillion ($60 trillion in 

developing countries) developed and emerging economies developing countries)

Structure of production Gradual dematerialisation; Little dematerialisation in Rapid increase of the nonmaterial 

agriculture grows in absolute terms developing countries; agriculture economy

grows in absolute and relative terms 

in developing countries

Water infrastructure (availability Growing at same rate as the Privatised and growing faster than Growing faster than the economy

and condition) economy the economy

Trade Universal Some countries or regions excluded Universal and strategically regulated

from global markets 

Social

Lifestyles and cultural preferences Converge to today’s levels in Same preferences, but real lifestyles Convergence in developing and 

developed countries diverge in developed and developing developed countries to less 

countries material-intensive lifestyles than in 

today’s developed countries

Poverty Absolute poverty remains constant; Absolute poverty decreases, Absolute poverty eradicated

relative poverty decreases inequality increases

Economic inequality High and increasing Very high and increasing Gradually reduced

Environmental

Committed future climate change Increased variability, agroecologic Slightly less Less because of strong emission 

shifting controls

Water-related disease Gradually increasing Gradually decreasing Only in small pockets

Salinisation Gradually increasing Dramatically decreasing Stopped

Exhaustion and pollution of surface Gradually increasing Stopped; water withdrawals Stopped; water withdrawals 

and groundwater reduced to sustainable levels reduced to sustainable levels

Integrity and health of aquatic Gradually decreasing Recovering somewhat Recovering rapidly

ecosystems

Governance

Institutions Insufficient to resolve conflict; Lack of global leadership Strong and adequate institutions 

severely stressed created; shared goals; wide 

participation

Market dominance Universal Same Universal but regulated

Power structure (international, Asymmetrical but slowly becoming Increasingly asymmetrical Much more pluralistic 

national) more pluralistic

Conflicts Ubiquitous and increasing Same Practically absent

Globalisation Accelerating Accelerating but unequal Same

Source: Rijsberman 2000.
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Annex table 3.2 Assumptions for the three World Water Vision scenarios

Technology, economics, 

Variable Country group/region Business as usual and private sector Values and lifestyles

Population, 2025 OECD UN Medium Scenario UN Medium Scenario UN Low Scenario

Medium income UN Medium Scenario UN Medium Scenario less 2% UN Low Scenario

Least developed UN Medium Scenario UN Medium Scenario less 2% UN Low Scenario

Consumptive water use All Can be above 70% Less than 70% Less than 70%

factor, 2025a

Degree of water resource All Not limited Not limited Less than 60%

development, 2025b

Annual total Annual total Annual total

GDP growth, 1995–2000 Western Europe 2.10% 3.32% 1.53%

Eastern Europe 1.89% 1.42% 4.37%

CIS 2.15% 2.13% 5.13%

Aral Sea 2.17% 2.34% 4.50%

North America 2.10% 3.32% 0.98%

Central America 1.77% 1.12% 5.18%

South America 1.95% 1.80% 4.07%

North Africa 2.06% 4.07% 6.73%

Southern Africa 1.69% 3.54% 5.20%

East Africa 1.83% 3.77% 5.92%

West Africa 1.96% 3.92% 6.11%

Central Africa 1.92% 3.74% 5.18%

Middle East 1.40% 1.31% 3.89%

China 4.20% 4.02% 7.69%

South Asia 3.49% 3.81% 6.65%

Southeast Asia 2.98% 3.35% 6.01%

Japan 0.96% 2.17% 0.12%

Australia 2.05% 3.27% 1.21%

Growth in irrigated area, Global 1.5% 25% 5% 

1995–2025 (0.22% in Brazil, India, IWMI base adjusted IWMI base adjusted

and Turkey )

Growth in cereal area, Global 0.36% 0.31% 0.16%

1995–2025

Growth in irrigated grain OECD 0.88% 1.50% 1.50%

yield, 1995–2025 Medium income 1.00% 1.80% 2.30%

Least developed 0.79% 1.00% 2.30%

Growth in rainfed grain OECD 0.30% 0.60% 0.40%

yield, 1995–2025 Medium income 0.30% 0.45% 0.80%

Least developed 0.30% 0.30% 1.00%

Growth in irrigation OECD 10% 20% 30%

efficiency Medium income 10% 20% 30%

Least developed 10% 10% 30%

a. Ratio of evaporated water to primary water supply. 

b. Ratio of primary water supply to usable water resources.

Source: Rijsberman 2000.
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How did the world make so much progress in 25 years? 

Five adjustments were crucial. The water crisis became widely recognised.

Land and water resource management became integrated—

with full stakeholder representation. Water services became subject 

to full-cost pricing. Innovation and public funding for research increased.

And cooperation in international basins grew.

The year is 2025. Looking around, we see that our efforts begun at the turn of the century

are starting to bear fruit. The loss of ecosystem functions and biodiversity has been

reversed, and water resources are being rehabilitated. The integrated management of

human social and economic activities, with care for catchments and groundwater units,

forms the backbone of affordable and sustainable water supplies for communities, farms,

and industries. 

The world population now stands at 7.5 billion,1 but everyone has access to safe water sup-

plies. Agriculture produces enough food so that no one need go hungry. Reduced global water

consumption by industry has accompanied substantially higher economic activity in what

were the emerging and developing countries of 2000. Similar concern for freshwater and the

environment has reduced the volume of waste from human activity and led to the treatment

of most solid and liquid wastes before their controlled release into the environment. 

Some countries lag in their development of representative social and political systems. As

a result large parts of the world need further efforts to raise living standards and improve

the quality of life for humans and all living things. 

People come first…

In 2025 almost every woman and man, girl and boy in the world’s cities, towns, and villages

knows the importance of hygiene and enjoys safe and adequate water and sanitation.

People at the local level work closely with governments and nongovernmental organisa-

tions, managing water and sanitation systems that meet everybody’s basic needs without

degrading the environment. People contribute to these services according to the level of

service they want and are willing to pay for. With people everywhere living in clean and

healthy environments, communities and governments benefit from stronger economic

development and better health.



Our Vision of Water and Life in 2025

• Less disease

• Better nutrition

• Wiser management

• More powerful communities

• Higher farm yields

Many of the water-related diseases rampant at the end of the

20th century have been conquered. Revitalised international

efforts to meet people’s basic water and sanitation require-

ments have been combined with effective promotion of

hygiene practices. Better primary health care and pollution

control have greatly reduced the prevalence and severity of

many diseases. Scientists around the world continue to iden-

tify links between cancers and chemical contamination of

water, along with new methods for preventing and removing

the contamination.

Water services are planned for sustainability, and good man-

agement, transparency, and accountability are now the stan-

dard. Inexpensive water-efficient equipment is widely

available. Rainwater harvesting is broadly applied. Municipal

water supplies are supplemented by extensive use of

reclaimed urban wastewater for nonpotable uses (and even

for potable uses in seriously water-short urban areas). On

small islands and in some dry coastal areas, desalination aug-

ments the water supply. Many cities and towns use low- or

no-water sanitation systems, for which communities and local

authorities manage the collection and composting services.

Twenty-five years into the new century, all people—both cul-

tivators and those who purchase their food—have access to

adequate nutrition, with a minimum national average of

2,750 calories per person a day. Vibrant rural communities

feel secure, with education opportunities, social services, and

employment opportunities in and out of agriculture. They

have reliable access to good transport and communication

links with market and administrative centres and with

regional and global economies. As a result farmers and other

rural residents participate in the global rise in living standards.

Agriculture in rainfed, drained, and irrigated areas operates

sustainably in an equitable price environment, using water

efficiently (box 4.1).

Secure and equitable access to and control of resources—and

fair distribution of the costs and associated benefits and

opportunities derived from conservation and development—

are the foundation of food and water security. Efforts to over-

come sector-oriented approaches and develop and

implement integrated catchment management strategies

continue to be supported by wider social and institutional

changes. Many government institutions recognised at the

turn of the century the groundwork of grassroots community-

based initiatives—and built on this extensively. All new cen-

tral government policies and legislation are subject to prior

assessment of their impacts on different stakeholders and

beneficiaries. Private and public institutions are today more

accountable and oriented towards the local delivery of serv-

ices and conservation of ecosystems than they were decades

ago. They fully incorporate the value of ecosystems services

in their cost-benefit analysis and management.

At local levels the empowerment of women, traditional eth-

nic groups, and poor and marginalised women and men has

started to make local communities and weak nations

stronger, more peaceful, and more capable of responding to

social and environmental needs. Institutional structures,

including river basin commissions and catchment commit-

tees, actively support the equitable distribution of goods and

services derived from freshwater ecosystems. Both husbands

and wives are members with voting rights in water user asso-

ciations in farming communities. Clear property and access

rights and entitlements ensure that individuals, companies,

and organisations holding those rights meet their associated

responsibilities. Enforcement by government regulatory

agencies at the local, regional, and national levels is still

important for resolving a number of conflicts, such as those

between upstream and downstream users.
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Box 4.1 A Sahelian future

Early on an April morning in 2025, on one of the vast floodplains of the

Sahel, Ibrahim Diaw leads his herd of long-horned cattle to their dry-season

pastures. The grazing routes for nomadic herders follow the areas under

an ecosystem restoration programme initiated at the turn of the century.

Using these migration pathways no longer results in violent conflicts with

farmers, as it did 40 years before when intensive irrigated rice schemes

were constructed throughout the plain. 

Now Diaw’s herd prospers through access to large expanses of restored

perennial grasses, including those of the new Wahta Biosphere Reserve.

Throughout the wet and dry seasons, water holes provide drinking water

for his animals, and the floodplain “works” for the benefit of Diaw and

other local people who can count on stable livelihoods based on recession

agriculture, semi-intensive production, and artisanal and small-scale com-

mercial fishing. 

Diaw walks in the grass and thinks of the past—desiccated flats, 25 years

without a single wedding in the villages, his father who thought that they

had been forgotten by God. He thinks that efforts to mitigate the impacts

of infrastructure development are about to pay off: the dikes have been

put to good use, artificial flooding schemes are effective, and water is not

wasted anymore. 

Source: IUCN 1999.



Food and water security requires fair 

distribution of the costs and associated benefits 

and opportunities from conservation and development 

Extensive field research on water management policies and

institutions in developing countries early in the 21st century

focused on bringing average yields closer to what was being

achieved by the best farmers. Closing the yield gap made the

rural livelihoods of poor women and men much more sus-

tainable. Countries that had a basic policy of food self-

sufficiency and the capability to implement that policy have

increased their yields and production. They did so by increas-

ing the productivity of water through technical and institu-

tional innovation, up to economic and technical limits. China

and India are among them. 

Because of water shortages, many countries are importing

food. The percentage of food traded is about the same as in

2000, with the volume up 30–40%. But there has been a

realignment of the countries involved in that trade, with lower-

income countries represented to a greater extent. Negotiations

on world trade at the beginning of the century paved the way

for this. Arid countries, particularly in the Middle East, had a

policy of being as self-sufficient as possible, but water limita-

tions kept them from achieving self-sufficiency. 

Drawing on technological innovations as well as traditional

knowledge, agriculture has made large improvements.

Genetically modified crops were initially introduced on a small

scale given the lack of public and political support. The biggest

advances in food production in the century’s first decade were

plant improvements through tissue culture and marker-aided

selection, crop diversity (especially relying on locally adapted

indigenous varieties), appropriate cropping techniques, and

soil and water conservation. Now, as the industry has demon-

strated its responsibility and gained credibility, use of geneti-

cally modified crops is common and has greatly increased the

reliability of crops in drought-prone regions.

There has been a 10% increase in water withdrawals and con-

sumption to meet agricultural, industrial, and domestic

requirements. Food production has increased 40%. This was

possible—in part—because people recognised that water is

not only the blue water in rivers and aquifers, but also the

green water stored in the soil. Recognition of its crucial role

in the water cycle helped make rainfed agriculture more pro-

ductive while conserving aquatic and terrestrial ecosystems.

Withdrawals for industrial and domestic uses account for half

of new withdrawals, due to the high growth in income and

consequent demand for water. Only a small percentage of the

water delivered to these uses is consumed—most is returned

after proper treatment to the ecosystems from which it was

drawn. Industrial and domestic water reuse is common, and

nonwater-based systems of sewage treatment and other

methods of ecosanitation have been applied in many areas to

reduce pollution and make full use of human waste as agri-

cultural fertiliser. Seminatural and artificial wetlands are com-

monly used to improve polluted waters and treat domestic

effluents. Countries that faced water scarcities early in the

century invested in desalination plants—or reduced the

amount of water used in agriculture, transferred it to other

sectors, and imported more food. 

China, India, Pakistan, and other countries have found it nec-

essary to manage their groundwater better. The answer lay in

groundwater recharge. India began doing this in the 1990s

through flooded paddy (rice) cultivation in lands above the

most threatened aquifers in the wet season. Paddy irrigation

has high percolation losses and so is inefficient. But for ground-

water recharge, and where water is available at low real cost

(excluding subsidies), this apparent inefficiency was just what

the doctor ordered. Other countries adopted this approach and

others, such as community rainwater harvesting. 

Concerns about polluting groundwater through leaching

nitrates and other chemicals have also been addressed.

Restrictions were placed on fertilisers, pesticides, and other

chemicals in groundwater recharge areas after research on

maximising the rate of recharge and controlling pollution.

Ideally, the recharge areas are not to be used for any other

purpose. 

At the turn of the century recycling of treated wastewater for

agricultural and industrial use was extensively practiced only

in Israel, although Tunisia and a few other water-scarce coun-

tries were adopting the practice. Today Israel recycles 80% of

its wastewater, and it is estimated that nearly half of all

municipal wastewater in the world is recycled. This has made

a major contribution to meeting the demand for increased

consumption.

Rising energy demands in the 21st century have increasingly

been met by renewable sources—including large dams in the

Zaire basin, where there had been little harnessing of the mas-

sive hydropower potential. Many favourable sites are now har-

nessed, but compensation for environmental, social, and

economic impacts has reduced the cost-effectiveness of new

projects. In the Mekong River basin, for example, a limited

number of dams have been constructed since the 1990s
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Our Vision of Water and Life in 2025

• Better management of water resources 

• Accelerated innovation

• More investments in cleaner water and lower use

because the cost of compensating the millions of fishers in the

Tonle Sap wetland and downstream coastal areas made many

projects unfeasible. Cheap and effective solar-powered desali-

nation, now widely used in many arid and semiarid countries

for domestic water supply, is increasingly affordable.

As forecast in 1999 by the Intergovernmental Panel on

Climate Change, the frequency and magnitude of floods and

droughts have increased. However, thanks to funding pro-

vided early in the century to the international agencies

charged with studying the complex processes involved in the

water cycle, the causes and patterns are now better under-

stood and measures have been taken to reduce the impact on

people and property.

...but we cannot live without the rest of nature

People came to realise that they didn’t inherit the earth from

their parents—but borrowed it from their children. Water

management in 2025 is based on recognising the environ-

mental goods and services that healthy catchments provide.

Catchments require constant maintenance, largely provided

by local communities, in erosion control, water quality pro-

tection, and biodiversity conservation, among other tasks.

Strategic or unique natural ecosystems are now highly valued.

And conservation programmes, including those for protected

areas, usually reflect the needs and involvement of the local

communities that depend on them.

Despite concerted efforts and some promising results, con-

tamination of water bodies continues to threaten the envi-

ronmental security of many societies, in both developed and

developing countries. In some areas runoff from agricultural

land still affects surface and groundwater resources, though

major improvements have come from best management

practices and integrated catchment management plans. In

other areas contaminants from polluted sediments continue

to affect many waterways. Since 2010 investments in the

rehabilitation of rivers, lakes, and wetlands have increased,

and in many places they now help restore the environmental

goods and services these ecosystems provide. Through vari-

ous means, including artificial wetlands and vegetated buffer

strips along riverbanks and lakeshores, domestic effluents and

agricultural runoff are controlled and purified.

Empowered communities and individuals, both women and

men, regularly participate in all levels of decisionmaking on

water resource management (box 4.2). In the United States

in 2000, all states, territories, and tribes had completed uni-

fied watershed assessments. Local involvement and coordi-

nation with stakeholders was an important element in all

assessments. Now more equitable conditions give local com-

munities rights, access to, and control over land, water, and

other resources. Laws, markets, and regulations increasingly

recognise local people’s rights and needs, making possible

the sustainable use of natural resources and reconciling liveli-

hood needs with ecosystem functions and requirements.

Innovation in most areas of water resource management—

supported by the best of science and traditional knowledge—

has accelerated significantly. Innovation also supports

development and management for freshwater and related

ecosystems. Scientific analysis and modern technologies pro-

vide an analytical perspective to problem-solving. Traditional

knowledge, the wealth of many generations of water

resource management, is also a natural part of decisionmak-

ing and management. The dialogue between scientists and

the holders of traditional knowledge formed a cornerstone

for many innovative resource management practices.

Investments in cleaner technologies and reduced water and

wastewater use continue to help many industries lower their

production costs while reducing their effluent taxes.

Development investments are based on economic valuations

and linked to compliance with the environmental assessment

and management standards of the International Standards

Organization (ISO) 14000 series. Engineering and construc-

tion companies and suppliers adhere to these standards

because they provide a clear timeline for infrastructure plan-

ning and construction.
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Box 4.2 For a fair share of clean water

The community of Asunción Llanque on the Bolivian shores of Lake Titicaca

now negotiates every three years with urban and industrial groups and is

assured its share of clean water. These groups have established a voluntary

code of conduct that has reduced their effluent discharge dramatically

since 2015. To ensure a safe water supply to urban areas and factories, the

private sector and civil society have invested in conservation and rehabili-

tation activities in the Lake Titicaca catchment, including soil erosion con-

trol, afforestation, and wetland conservation. In many places traditional

and innovative mechanisms empower women, men, youth, and the eld-

erly. People from all ethnic groups and social classes now have more equi-

table access to resources and decisionmaking.

Source: IUCN 1999.



There is still much to do, but we have made the progress 

needed to mitigate the water crisis that reigned in 

2000 and to advance to sustainable 

water use and development

Governance systems in 2025 facilitate transboundary collab-

orative agreements that conserve freshwater and related

ecosystems and maintain local livelihoods. Management and

decisionmaking generally take place at the level where they

are most effective and efficient, helping to set up more open

dialogue, information exchange, and cooperation. Despite

huge efforts, transboundary conflicts are still the most diffi-

cult water resource conflicts to resolve in 2025. 

There is still much to do, but we have made the progress

needed to mitigate the water crisis that reigned in 2000

and to advance to sustainable water use and development

(table 4.1). 

How we achieved our Vision

How did the world make so much progress in 25 years? Five

adjustments were crucial. The water crisis became widely

recognised. Land and water resources became systemically

managed through an integrated framework. Water services

became subject to full-cost pricing. Innovation and public

funding for reasearch increased. And cooperation in interna-

tional basins grew.

Recognition of the crisis and the need for action

In 1987 the Brundtland Commission told the world that our

approach to development was unsustainable—but it had lit-
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Table 4.1 Renewable water use in the World Water Vision

In our Vision the water for irrigated agriculture is drastically limited, with 40% more food produced (partly from rainfed agri-

culture) consuming only 9% more water for irrigation. Industrial use goes down in developed countries, but the decline is more

than offset by increases in the developing world. Municipal use goes up sharply in developing countries, to provide a minimum

amount for all, and down in the developed world. Recycling and increased productivity lower the ratio of water withdrawn to

water consumed for all uses.

Cubic kilometres Percentage increase

User 1995a 2025b 1995–2025 Notes

Agriculture

Withdrawal 2,500 2,650 6 Food production increases 40%, but much 

Consumption 1,750 1,900 9 higher water productivity limits increase in

harvested irrigated area to 20% and increase 

in net irrigated area to 5–10%.

Industry

Withdrawal 750 800c 7 Major increase in developing countries is 

Consumption 75 100 33 partly offset by major reduction in developed

countries. 

Municipalities

Withdrawal 350 500d 43 Major increase and universal access in 

Consumption 50 100 100 developing countries; stabilisation and 

decrease in developed countries.

Reservoirs (evaporation) 200 220 10

Total

Withdrawal 3,800 4,200 10

Consumption 2,100 2,300 10

Groundwater Increased recharge of aquifers makes 

overconsumption 200e 0 groundwater use sustainable.

Note: Totals are rounded.

a. The 1995 uses are provided for reference. These data are based on Shiklomanov (1999), rounded off.

b. World Water Vision staff estimates.

c. For industry it is recognised that developing countries need a major expansion in industrial water use. For the roughly 2 billion people in cities in developing countries that need liveli-

hoods (both the current poor plus the increase in population) an average of 200 liters a person per day is used. This means a 400 cubic kilometre increase in diversions for industry in

developing countries. At the same time, diversions for industry in developed countries can be drastically reduced. Better management and reduced losses lower the ratio of water with-

drawn to water consumed.

d. Residential water use of poor people in developing countries needs to be drastically increased. Residential use in developed countries stabilises and is reduced. 

e. Postel (1999).

Source: Shiklomanov 1999; World Water Vision staff; Postel 1999.



Our Vision of Water and Life in 2025

• Recognition of the crisis

• Stakeholder representation

• Full-cost pricing

tle to say about water. In 1992 the Rio Conference on

Environment and Development, in its agenda for the 21st cen-

tury (Agenda 21), addressed freshwater in chapter 18 of its

report. But looking back from 2025, it is clear that the world-

wide consultation on water and the environment—the World

Water Vision exercise—helped awaken water and environ-

mental professionals and the world public to the crisis in

water. 

It was known that a few countries were naturally short of

water because they were arid. But there had not been a true

awakening to the global threat of water stress caused by the

rapidly increasing world population and the accompanying

rapid increases in water use for social and economic devel-

opment. Nor had the world truly appreciated the destructive

impact that water withdrawals and the discharge of polluted

waters were having on freshwater ecosystems. 

This changed in 2000. Worldwide consultations shared infor-

mation and ideas among thousands of water and environ-

mental professionals and civil society representatives. The

media of the world seized on the issue as well, raising aware-

ness among decisionmakers and the public. At The Hague in

March 2000, under the eyes of the world’s media, participants

in the Vision exercise and ministers from most countries met

to discuss and debate the findings of the consultations and the

recommendations of the World Water Commission. The par-

ticipants launched the movement that made possible the

water world that exists in 2025. At the 10th anniversary of the

Rio conference, governments, international agencies, the pri-

vate sector, and nongovernmental organisations announced

concrete actions to address a range of water issues.

Stakeholder representation in integrated water

resource management

The understanding that all social and economic decisions may

have implications for the use of land and water and for the

environment had been lost in the society of 2000. Before the

industrial revolution, humans lived much closer to nature,

understanding that they must live in harmony with it. Some

aboriginal peoples retained this understanding in 2000. But

the drive to improve economic well-being and security had led

to the harnessing of nature for human use, without regard to

sustainability. 

Urbanisation alienated us even further from nature. Because

of the complexities of technology and science, there was spe-

cialisation and segmentation of tasks. This created specialised

institutions and cut off communication between specialists

about the management of the whole. More important,

because the technology of managing water was seen as a task

to be left to specialists, ordinary citizens no longer had much

of a role in decisionmaking on water management. With the

weakness of this approach recognised by many in the 1990s,

the World Water Commission underscored the basis for all

actions to address the water crisis: integrated management

of land and water resources at the basin or catchment level.

Even though the concept of river basin management had

been around for decades, there was no ideal model for such

an approach in 2000. Basin management was not organised

in a way that empowered the residents of the basin with the

authority and means to implement their plans. Nor was it

always practical or essential to create institutions with admin-

istrative boundaries that coincided with watersheds. 

Governments approached basin management in different

ways. By 2010 most countries had legislation that facilitated

community-based activities. Some made it obligatory to

develop basin plans for the sustainable use of land and water

to be eligible to participate in national economic and social

programmes. Because stronger and better public manage-

ment of land and water was badly needed, some governments

reorganised their civil service and streamlined their legislation

to reduce the number of agencies with responsibilities in the

related sectors and to make them accountable to citizens at

the local level. The most effective of these reorganisations

started by making redundancy payments to marginal staff.

Most governments adopted legislation that clarified ownership

of water or rights to access. In some cases water was declared

a public good. Around the world a wide variety of local organ-

isations were developed as appropriate to local circumstances.

Among these were some modelled on river basin organisa-

tions, others on conservation authorities, and some serving the

function of water markets. In 2025 all of them had one thing

in common—representative participation by community

women and men in decisionmaking. Women professionals

trained  in the water and environment disciplines in the first

decade of the 21st century facilitated women’s participation.

Full-cost pricing of water services for 

all human uses

Full-cost pricing was the most controversial of the World

Water Commission’s recommendations, for at least three rea-

sons. First, until water began to become scarce in the 1990s,
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Full-cost pricing was the most controversial of 

the World Water Commission’s recommendations

it was looked on by many as a free good—a gift from God.

Second, governments had long been subsidising the supply

of water on the grounds that the poor could not afford it.

Third, irrigation water was subsidised to generate employ-

ment and keep down the cost of food—again for low-income

families, especially in cities. 

The reality, of course, is that water is a renewable resource

freely available to those on whose land it falls. But in most

cases it must be collected, treated, transported, cleaned after

use, and returned to watercourses. This requires infrastruc-

ture and services that cost something to provide. In addition,

when water is scarce, tradeoffs are involved in deciding where

it adds the most value, bringing in opportunity costs. 

In the world of 2000, with water rapidly becoming more

scarce, the Commission agreed with the Dublin principle that

to create proper incentives for the management of water,

water should be treated as an economic good. But the

Commission recognised that full implementation of marginal

cost pricing was too big a step to make at that time. Thus it

recommended a first step: that the full cost of water services

be recovered from users.

This recommendation, including its corollary “the polluter

pays”, was fairly acceptable to industrial consumers, who

could recover the costs as part of the selling price of their prod-

ucts and services. It was also acceptable to communities seek-

ing drinking water services, as they could see that it provided

a source of new investments for system extensions to unserved

customers. By 2010 public and private utilities were generally

applying full cost recovery in these situations. Because some

low-income households could not afford water, measures

were introduced to subsidise these households so that they

could pay for water to meet their basic needs. These house-

holds also contributed to the cost of their services in kind

through their labour for installation and operation. 

It was difficult to sell the concept that customers should pay

the full cost of urban sewerage, because it was often per-

ceived that the beneficiaries included others beyond those

connected to the system. Sanitation was seen to have some

public good characteristics, along with such water-related

services as flood management—and both continued to

require public financing (box 4.3). 

It was much more difficult to sell the concept of paying the full

cost of irrigation water. Yet it was critical that this water be

valued, because it represented the bulk of water diverted for

human needs. In 2000 suppliers of irrigation water (generally

government agencies) were not even recovering most opera-

tion and maintenance costs. As a first step governments had

begun decentralising responsibility for operation and mainte-

nance to cooperatives or to private owners—a trend acceler-

ated in the first years of the new century. Because farmers

depended on the proper functioning of these systems for their

livelihoods, they ensured operation and maintenance. Again,

many farmers and especially lower-income users contributed

their services as in-kind contributions to the cost. Appropriate

low-cost technology such as treadle pumping of shallow

groundwater was widely adopted for holders of small plots.

All operation and maintenance subsidies were eliminated.

Indirect subsidies to operating costs, such as energy, were

also eliminated. This had a major impact on water manage-

ment in India, which in 2005–15 discouraged groundwater

overpumping by gradually eliminating subsidies for the

energy to pump water from wells. 

New water storage facilities were built in the first 25 years of

the century for irrigated agriculture and industrial water, as

well as for recharging groundwater aquifers. Governments

awarded more contracts to private operators to build, own,

and operate these facilities, with awards going to those

requiring the lowest transparent government subsidies.
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Box 4.3 Social Charter for Water

At the Second World Water Forum in March 2000, the French NGO

Académie de l’Eau presented a Social Charter for Water. Based on a series

of successful experiences identified by research and over a website over a

period of months preceding the forum, the charter proposed a series of

measures for community water mangement. When implemented simulta-

neously, those measures made it possible to organise the beneficiaries of

water supplies to inform and sensitise them to issues of water manage-

ment, educate them on possible solutions, and thus prepare them to work

with water professionals to address their needs. 

Académie de l’Eau also provided a toolbox of concrete actions and meas-

ures. And with its associates it launched a small fund with contributions

from water utilities in the developed world to assist communities that

wanted to test these approaches, increasing the scope of experiences from

which to learn. The approach was first employed in the francophone coun-

tries of Africa, but through regional and worldwide networks it contributed

much to the community movement throughout the world. 

Source: World Water Vision staff.



Our Vision of Water and Life in 2025

• More public funding for research and innovation

• Increased cooperation in international basins

A new round of negotiations of the World Trade Organization

in 2010 agreed to add water subsidies to the list of unac-

ceptable subsidies to inputs for agriculture. As this policy was

implemented in the years that followed, food prices from

exporting countries rose slightly, improving farm incomes in

developing countries. Prices eventually stabilised around their

previous level, but low-income urban dwellers felt the pinch

of higher food prices while they lasted.

The move to full-cost pricing was coupled with a continuing

strong government presence in establishing and managing

frameworks of regulatory policies and laws that provided

long-term stability. This attracted badly needed infrastructure

investments by local and international private businesses. At

the same time, investments in public goods and subsidies tar-

geted to low-income water users added to public budget

expenditures. Government budgets related to water

remained more or less at the levels of 2000 throughout the

first quarter of the century. Costs now carried by consumers

and the private sector were replaced by investments in pub-

lic goods, subsidies to low-income women and men, and pub-

licly funded research and development.

More public funding for research and innovation

At the turn of the century there was a dearth of innovative

thinking and new technologies for water management,

unlike the case for informatics and pharmaceuticals. The

Commission realised that the likely cause was that water had

not been valued and thus was of little interest to the private

sector. Pricing water would eventually spark interest in the

sector, but this might take time—and some research areas

might never be of interest to the private sector. So the

Commission encouraged governments to publicly fund such

research, a process that bilateral donors and private founda-

tions helped kickstart in 2000 when they committed to pro-

vide funds for water-related research in national laboratories

in developing countries, using the model developed by the

Consultative Group on International Agricultural Research.

At the turn of the century practitioners knew that urban envi-

ronmental sanitation needed alternatives to traditional water-

borne waste disposal. Pilot projects were implemented in

2000, with a network sponsored by the Global Water

Partnership ensuring that experiences were shared. By 2010

communities were applying these lower-cost and more envi-

ronmentally friendly approaches not only in low-density

urban areas and perimeters but also in cities. Also in 2010

hyper-accumulating plants were bred to take toxins out of

soil. Through biotechnology, micro-organisms in the soil were

used to remove pollutants from groundwater.

In an unexpected development in 2015, a Canadian research

institute developed a strain of grain that had stalks more

digestible by animals. The adoption of this strain by such

countries as India, then using 500 million tons of cereal

residues a year as livestock feed, had a tremendous impact on

the feed grain required—and freed up water for other crops

for humans. Laboratory work continued on molecular genet-

ics. And there was enough public confidence that field trials

had been completed for genetically modified plants combin-

ing drought resistance with high yields.

As a result of continuing reductions in the cost of information

and communication technology, farmers could manage water

and other inputs better—using global positioning systems,

satellite connections, and remote-sensing data for precision

farming. Using indigenous knowledge, national agricultural

institutes were adapting such technologies to the needs of

the location and the people in 2015. Qualified local consult-

ants were able to use this information and technology to pro-

vide services to farmers at a fraction of what foreign

consultants had charged in the previous century. All but sub-

sistence farmers could now afford this technology.

Information technology also offered tremendous opportuni-

ties for the way water resource knowledge is distributed and

used. By 2010 the large amounts of water-related informa-

tion on the Internet were managed by networks of experts

and resource managers, who categorised it and distributed

regular updates on, for example, contacts, projects, laws,

methods, tools, and best management practices. 

Hydrological data were routinely collected under the guid-

ance of the revitalised United Nations Agency Coordinating

Committee’s Subcommittee on Water Resources. Initiatives

to share the data became widespread, forming the basis for

new or updated bilateral and multilateral water-sharing

agreements. Environmental data and the underlying under-

standing of environmental processes were also widely shared,

communicated in terms suitable for use in education and pub-

lic information campaigns and, most important, for river basin

management.

In 2000 water resource managers were beginning to under-

stand ecological functions and services. But when they tried to

quantify the concepts for use in water resource management

56 World Water Vision 



People came to realise that they didn’t inherit 

the earth from their parents—

but borrowed it from their children

calculations, they found that very little was known. As a first

step, countries recognised that discharge of all pollutants and

contaminants to the environment must be minimized. The

World Water Forum in The Hague launched research projects

to obtain relevant data on the interaction of the water cycle

and ecosystems for a variety of geographic and climatic con-

ditions. And the research activities that supported integrated

catchment management increased sharply after 2000. 

By 2010 scientists from many developing countries had made

major innovative contributions to freshwater resource man-

agement using funds for local research provided by donors

and concepts for innovative water policies and institutions

developed by the International Water Management Institute

in Sri Lanka. This helped develop local capacity so that by

2015 project implementation depended far less on technical

expertise from developed countries. Now in 2025 the mini-

mal water requirements of most flora and fauna in wetlands

and rivers are well known and used in planning and manag-

ing water resources. 

At the turn of the century concern for the environment showed

up only in environmental statements, impact assessments, and

environmental action plans that were annexes to traditional

water resource management plans. In 2000 the United Nations

Educational, Scientific, and Cultural Organzation’s (UNESCO)

International Hydrological Programme began coordinating the

teaching of these subjects to change this duality of thinking. It

took a generation to train academics, professional teachers,

and trainers at the new UNESCO Water Resources Capacity

Building Institute in Delft, the Netherlands. But by 2015 envi-

ronmental awareness was an integral part of engineering and

water resource management practices. 

As a result of similar training for primary and secondary school

teachers, combined with more widespread access to educa-

tion, children in 2015 were leaving school aware of the inter-

connectedness of their actions and the environment.

Education and awareness programmes—such as Water, the

Source of All Life and Our Catchments, Our Wealth—have

sharply increased public understanding of ecosystem goods

and services and general recognition of the need for water to

maintain them. The greater education and awareness have

become the impetus for broader public involvement. The view

is now common that collective decisions should give due con-

sideration not just to the next generation but to many future

generations as well. And that view forms the basis for much

of the discussion in catchment committees. 

Increased cooperation in international 

water basins

In May 2000 not enough nations had ratified the United

Nations Convention on the law of the Non-navigational Uses

of International Watercourses to bring it into force, after tak-

ing more than 25 years to draft it and after the General

Assembly adopted it almost unanimously. Although the prin-

ciple seemed sensible, almost every national government

found it either too strong or too weak—with positions often

appearing to depend on whether a nation was upstream (too

strong) or downstream (too weak) in international basins. 

The Commission recommended that governments voluntarily

accept the limitation of their sovereign rights to permit con-

sultations and decisions based on integrated water resource

management at the basin level. Some countries objected.

Others were already applying the principle, and countries

from the Middle East and from the Nile basin made presen-

tations at the Second World Water Forum describing their

cooperative efforts. 

As more nations and communities applied the principle in

their watersheds, it became clear that it was the right

approach. It was only a short step to apply the approach to

international basins, accepted in almost all international

watercourses by 2020, when a new international conven-

tion codifying the principles and specifying dispute resolu-

tion mechanisms was ratified by countries of the United

Nations.

Note

1. In the scenarios explored in chapter 3 world population in

2025 ranges from 7.3 to 7.8 billion. In our Vision we have

assumed that increasing prosperity will continue the trend

towards lower popuation growth—and used 7.5 billion peo-

ple for 2025.
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We are all stakeholders when it comes to water. 

If each of us assumes the responsibility to act, we will start a 

movement to bring about our Vision

The World Water Vision has three primary objectives: to empower women, men, and com-

munities to decide how we use water, to get more crops and jobs per drop, and to manage

use to conserve freshwater and terrestrial ecosystems. It also specifies five actions critical

to their achievement: involving all stakeholders in integrated management, moving to full-

cost pricing for all water services, increasing public funding for research and innovation,

cooperating to manage international basins, and massively increasing investments in

water. Responsibility for implementing this Vision belongs to all of us: to governments; to

multinational agencies; to women and men in households, communities, nongovernmen-

tal organisations (NGOs), academia, and research institutes; and to the private sector. The

activities to implement the Vision are grouped here under four headings: policies, institu-

tions, research and development, and investments (see page 62).

As the Vision exercise proceeded, the Global Water Partnership initiated a process to deter-

mine concrete actions to implement the Vision strategy. The Framework for Action Unit has

been working closely with sectors and regional groups to develop action plans and invest-

ment requirements. Before the Second World Water Forum in The Hague in March 2000, the

unit will have produced a framework for action that describes the main elements of that

plan, available for discussion and debate in the forum, along with the Commission findings

and the many Vision documents prepared through the consultations.

Closing the resource gap

Agenda 21, the report of the 1992 Rio Conference on Environment and Development, placed the

additional investment cost of achieving global water security at $56 billion a year.  The Vision

21 report (WSSCC 1999), based on consultations organised by the Water Supply and Sanitation

Collaborative Council, estimated that if more appropriate technologies were used, the costs for

water supply and sanitation would be only $225 billion, in addition to the costs borne 



Investing for the Water Future

• Water and sanitation’s needs

• Industry’s needs

• Environment’s needs

• Agriculture’s needs

by households and communities. Yet in the European Union

alone it is estimated that $150–215 billion is needed to

achieve sewerage compliance by 2010. In the United States

the American Water Works Association estimates that

investments in drinking water infrastructure over the next 20

years will be about $325 billion, with $12 billion to protect

sources. The Water Environment Federation estimates that

$325 billion will be required over the same period for pollu-

tion control, with $200 billion for treating sanitary sewer

overflows.

When the needs of the rest of the world are also consid-

ered, it is clear that very large investments will be required.

The world population is projected to increase by 1.5 billion

people by 2025, roughly half of them in cities. Another 0.75

billion people will move to cities. About 2 billion urban

dwellers already live without sanitation. At a conservative

estimate of $50 a person for urban water supply and sani-

tation, the cost of supplying 3.5 billion people will be nearly

$1.8 trillion. 

None of these numbers includes the cost of industrial

water supply and treatment. By 2025 annual industrial

water withdrawals will have increased by 50 cubic kilo-

metres, equivalent to the average water consumption of 1

billion people. Indeed, the growth in industrial use in

developing countries will be twice this amount, partly off-

set by lower use in developed countries. Industrial waste

is often more expensive to treat than sewage. It would

seem reasonable to assume that the investment in indus-

trial water supply and wastewater treatment will be equiv-

alent to that for urban water supply and sanitation—that

is, a second $1.8 trillion. This assumption is conservative

if one considers the needs to treat the industrial waste-

water now discharged without treatment (including cool-

ing towers for thermal energy plants) and to clean

polluted land and water bodies. 

By 2025 annual withdrawals for irrigation, under our Vision,

will increase by 150 cubic kilometres. Related works would

cost about $225 billion, with $75 billion for storage and the

remainder for irrigation infrastructure through to tertiary sys-

tems. We have assumed that the remaining increase in food

production will come from more productive use of water in

existing agriculture (especially research, management, and

technologies to increase the productivity of water in both

rainfed and irrigated agriculture). Without knowing more

precisely what these measures will be, it seems reasonable to

assume that this would cost about the same ($225 billion).

Additional storage capacity of 200 cubic kilometres will be

needed to replace unsustainable groundwater overcon-

sumption at a rough cost of $100 billion. This would bring

the total cost to $550 billion to produce 40% more food

(assessed as required to end hunger) and employment in

rural areas. 

None of these numbers provides for the replacement of exist-

ing systems because of age, neglect, or both. 

Pending the completion of the cost estimates to be prepared

at the regional level to accompany the Framework for Action,

total investments are conservatively taken to be $4.5 trillion

over 30 years, or $150 billion a year for 1995–2025. Since

these added investments were not made in 1995–2000, the

estimate for 2000–25 is even higher. Here we have used $180

billion (table 5.1). It must be emphasized that these are esti-

mated investments in new works. 

For surface water storage alone, about 1% of the installed

capacity of 6,000 cubic kilometres will need to be replaced

each year through new construction or dredging, at a rough

cost of $30 billion a year. The estimates assume that opera-

tion and maintenance costs will be covered by existing rev-

enue structures, even though this is seldom the case for

irrigation systems today.
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Table 5.1 Annual investment requirements for 

water resources

Investments have to increase by more than $100 billion a

year—with less for agriculture and more for industry and the 

environment.

Billions of U.S. dollars Share (%)

Vision Vision 

Use 1995 2025 1995 2025

Agriculture 30–35 30 43–50 17

Environment and 

industry 10–15 75 13–21 41

Water supply 

and sanitation 30 75 38–43 41

Total 70–80 180 100 100

Source: World Water Vision staff.



There is a role for all investor groups in meeting the

financing challenge

Mobilising new financial resources

Total investment in water services today—excluding that

directly by industry as part of establishment costs—is esti-

mated at $70–80 billion a year. The largest investor in serv-

ices is government—the traditional public sector, which

contributes about $50 billion a year. The private sector, rang-

ing from small water vendors to private municipal and met-

ropolitan utilities, contributes around $15 billion.

International donors contribute a further $9 billion for both

water and sanitation services and irrigation and drainage. An

investment newcomer—the international private sector—

contributes about $4 billion a year. 

There is a role for all investor groups in meeting the financing

challenge (box 5.1). The domestic private sector, already active

and important in many places, offers great additional resource

potential. At one end of the scale this includes sanitary wares

such as latrines, water carts, and carriers; at the opposite end,

major manufacturers and service delivery companies. Local con-

sultants can be as qualified as much more expensive foreign

consultants—and have a better understanding of local condi-

tions. At one end of the scale in food production are water stor-

age and harvesting devices and micro-irrigation equipment. At

the other end are agroindustrial equipment manufacturers sup-

plying major irrigation schemes. As noted, industry should also

finance its own water supply and wastewater treatment facili-

ties—or make capital contributions to installations that meet the

needs of municipalities and large industry. 

Proven social mobilisation approaches must be used more to

engage the resources of those not served by water and sani-

tation systems. That may require subsidies. But it mainly

requires the recognition that traditional central finance has

simply not provided water and sanitation to all women and

men. The value of the community approach has been demon-

strated in the construction of water harvesting schemes in the

Alwar District of Rajasthan (box 5.2). 

Great hopes have been expressed for major investments by

the international private sector: a recent stockbroker report

suggested that an increase to $100–165 billion is achievable.

If governments accept the World Water Commission’s rec-

ommendation of full-cost pricing for water services, this will

be a great incentive not only for local investors but also for

international private investment. Attracting this investment

will also require good water governance—strong regulations,

sound policies, and up-to-date laws. 
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Box 5.1 Examples of resource mobilisation actions 

● Close the resource gap for provision of water services (treatment, sup-

ply, environmental protection) of $100 billion or more a year.

● Mobilise new investment from the international private sector.

● Integrate service development with the local consumer economy to cre-

ate enterprises and jobs based on water services and wares.

● Develop pricing and charging schemes that ensure the financial sus-

tainability of water investments.

● Gain recognition for water investments among the ethical investment

community—Blue Funds to complement Green Funds.

● Facilitate poor countries’ access to water funds and develop microcredit

mechanisms—such as the Grameen Bank in Bangladesh—for use at the

community level, to support women and disadvantaged groups.

● Encourage local development banks (agricultural and industrial) to lend

at concessional rates for water-related programmes.

● Enable developing countries to attract and benefit from private sector

funds by having donors focus on institutional strengthening.

● Make concessional multilateral funds available for water supply and

sanitation investments only in countries that have adopted the recom-

mended policy and institutional changes.

● Ensure that water services are recognised for their contribution to

poverty alleviation—enabling governments to use funds released by

debt relief for water services.

Source: Global Water Partnership 2000.

Box 5.2 Water harvesting costs in India

Where Indian communities have taken up water management themselves,

they have ensured that the total investment costs were low and contributed

substantially to these costs. Tarun Bharat Sangh, an NGO, has been work-

ing with more than 500 villages in the Alwar district of Rajasthan, encour-

aging them to build through their own efforts almost 2,500 water

harvesting structures. These villages have contributed as much as 92% to

the total cost of these structures—and, with the success of these efforts,

the share of village contributions has been increasing. 

In 1997–98 the total investment in the water harvesting structures was 150

million rupees, with 110 million from the villagers. The structures built by

the village communities are extremely low cost—ranging from 0.2 rupees

($0.0004, or four-tenths of a cent) per cubic metre of storage capacity to

3 rupees ($0.07). No engineering organization, public or private, can match

these costs for storage.

Source: Agarwal 1999.



Water worlds
Activities to implement the Vision strategy
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Stakeholder Policies Institutions

International organisations, including Promote social and financial solidarity by Promote stable and fair food markets through 

private foundations sharing information on efforts to reduce the World Trade Organization.

the growing gap in access to safe water and

environmental services between the rich Reform, strengthen, and provide more

and poor. resources to the United Nations Agency

Coordination Committee, Subcommittee of

Promote transparency, accountability, Water Resources (ACC-SWR).

and participation.

Coordinate reform of water resource 

Promote precautionary principle in education to integrate environmental 

management of water risks. concerns through the International 

Hydrological Programme.

Governments, including government Facilitate mechanisms to allow Dispel idea that water management is 

agencies and universities management of land and water at the primarily a government responsibility.

basin and catchment levels.

Review structure and coordination 

Adopt formal policy of full-cost pricing of mechanisms between water agencies to 

water services. avoid conflicts and inefficiencies.

Empower communities to develop their own  Promote transparency, accountability, and 

water and sanitation systems based on rule of law in all institutions.

their needs and willingness to pay.

Assign responsibility and resources for 

Devise incentives (including pricing) to municipal water supply and sanitation to 

encourage sustainable water use. the city or community level.

Develop regulations that encourage the Establish participatory market processes 

private sector while protecting the for water allocation.

interests of society.

Accept limited sovereignty over water in

international watercourses.

Private sector, local and international Be responsible to society as well as Foster community representation in 

to shareholders. corporate governance structure.

Include an ethics subcommittee.

Nongovernmental organisations Accept primary responsibility for water; Participate in management of water supply

and communities be guardians of water resources; and irrigation schemes.

delegate upward only what cannot be

managed locally (subsidiarity principle).
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Research and development Investments Stakeholder

International water and environmental Training and education on integrated International organisations, including 

standards setting and national monitoring, water resource management. private foundations

with ACC-SWR in the lead and with biannual 

reporting through World Water  International monitoring of water 

Development Report. availability, quality, and productivity.

Innovative research of institutional and Provide loans only when sustainable 

technological approaches to better water integrated water resource management

management. policies are in place.

Nationally adapted water research Capacity building, including redundancy Governments, including government 

management programmes. payments for marginal staff and agencies and universities

appropriate salary structure for public 

National laboratory testing and certification agencies.

of safe biotechnology for food production 

and waste treatment. Public goods such as flood protection, 

with the public sharing pollution 

Systematic data collection and reporting control costs.

on water resource availability, renewal 

rates, quality, and uses. Targeted subsidies to low-income and 

disadvantaged groups to satisfy basic 

Extensive training and credit systems for needs for water, sanitation, and hygiene.

small holder farms.

Water-saving technologies. Urban water supply and domestic and Private sector, local and international

industrial wastewater treatment.

Desalination. 

Irrigation systems.

Safe biotechnology for food production 

and waste treatment. Water storage.

Regional and global networking to share Rainwater harvesting. Nongovernmental organisations 

community-based solutions. and communities

Household-based water supply and 

sanitation.

Community microcredit schemes.



Investing for the Water Future

• Sources of water resource investments

• Launching a movement

Using the investment funds effectively and minimising the

risks of exploitation by public agencies and local and foreign

companies will require openness, transparency, stakeholder

involvement, and efficient local management. When this

happens, the local private sector will also take a greater

interest—and since it will feel more at home with the risks,

it will be a greater source of investment than international

companies. 

Private actors can thus provide the main source of infrastruc-

ture investment (table 5.2). Government resources will con-

tribute a smaller share in direct capital investment and

maintenance costs for traditional water supply projects. This

will free up public and softer loan and grant resources for

water-related projects that supply public goods (such as flood

management) and for subsidies to low-income and disadvan-

taged women and men to pay the cost of their minimum

water, sanitation, and irrigation needs. This explicit subsidy

element accounts for the need for total government cash

flows to remain at current levels. The key role of government

is to provide a regulatory and policy framework for invest-

ments to ensure financial sustainability—investments based

on social equity and other guiding principles in the national

water policy.

Donors need to provide strategic assistance in developing

policies, regulations, institutional capacity, human resources,

and the technical and scientific competencies required to

manage the resource base and water services in a fully inte-

grated fashion. Donors are also important in helping coun-

tries provide for basic needs and environmental protection.

The Global Environment Facility, for example, could be

expanded to make even more funds available to support envi-

ronmental research, the conservation of freshwater biodiver-

sity, and the management of international waters and coastal

areas. It is recommended that donors continue to support

integrated management and social and noncommercial uses

of water. 

All investors can help meet the goal of doubling investment,

with the balance among them to vary by region and by coun-

try. So far, most international private flows have gone to Asia

and South America. Donors must direct funds to supporting

the poorest countries, particularly in Africa and South Asia.

The key is to identify each donor’s role so that donors can

operate in synergy rather than competition to produce the

best result.

Launching a movement

In every country and for every activity concerning water and the

environment, waste, authoritarian practices, and duplicated or

fragmented efforts result in high transaction costs and misal-

located resources. International systems are just as inefficient.

What can change this? Both public and private management

of water will improve through greater accountability, trans-

parency, and rule of law. Incentives must improve for all

stakeholders. More community participation will provide a

sense of ownership and empowerment to local stakeholders.

The role of education in making this process possible cannot

be overestimated. Public access to information will provide an

incentive to elected officials and private operators, who will

be held responsible for results, including maximising social

welfare. It will also reduce opportunities for corruption and

for the capture of the system by powerful elite. And it will

increase opportunities for civil servants to be better trained,

better equipped, and better paid.

At The Hague in March, stakeholders from around the

world—politicians, civil servants, water and environmental

professionals, NGOs representing communities, youth,

women, and special interest groups—came together to
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Table 5.2 Sources of water resource investments 

These are investment costs for new infrastructure only. Cash-

flow calculations will require adding provisions for replace-

ment costs and operation and maintenance.

Billions of U.S. dollars Share (%)

Vision Vision 

Source 1995 2025 1995 2025

National

Public sector 45–50 30a 58–71 25

Private firms 12–15b 90c 15–21 45

International

Private investors 4b 48 5–6 24

Donors 9 12 12–13 6

Total 70–80 180 100 100

a. Governments will need to maintain their annual budgets at $50 billion to include

direct subsidies to the poor who otherwise will not be able to afford the cost of access-

ing services provided by these investments.

b. Does not include investments by industry. 

c. Includes investments by industry, excluding hydropower.

Source: World Water Vision staff.



Both public and private management of water 

will improve through greater accountability to users, 

transparency, and rule of law. The role 

of education in making this process possible 

cannot be overestimated 

debate the issues and recommendations in this report. They

met in sessions of the Second World Water Forum, a

Ministerial Conference, and a World Water Fair. Each of these

stakeholders—we are all stakeholders when it comes to

water—will be asked to make a commitment to specific

actions to start to create the water world we envision for

2025. If each of us assumes the responsibility to act, we will

start a movement to bring about our Vision.
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Appendix

Terms of reference for the 

World Water Commission

The First World Water Forum in Marrakech in March 1997 man-

dated the World Water Council to develop a World Water

Vision. The Marrakech declaration identified the process to

develop the Vision as “building on past international efforts

and relying on the collective wisdom and resources of the

global community. The process leading to the Vision will

include research, consultations, workshops, print and elec-

tronic publications, and many other means for absorbing, syn-

thesising, and disseminating knowledge. At the conclusion of

this process, fully aware of the pitfalls along the way, the Vision

will offer relevant policy and region- and country-specific con-

clusions and recommendations for action to be taken by the

world’s leaders to meet the needs of future generations”.

Several steps and actions have already been taken to initiate

the process and to meet this challenge in cooperation 

with several organisations worldwide. The International

Conference on Water and Sustainable Development held in

Paris in March 1998 was one such activity towards develop-

ing the Vision and fulfilling the mandate given to the World

Water Council in Marrakech. At this meeting the Council pre-

sented two documents: 

● The background document “Water in the 21st Century” 

● The “Proposed Framework for the Long-term Vision for

Water, Life and the Environment”.

The Final Declaration of this ministerial conference encour-

aged the World Water Council to proceed with its work. The

current Vision exercise is based on the Framework document.

At a brainstorming meeting held in Washington, D.C., in July

1998, the idea of forming a World Commission on Water for

the 21st Century was born, and the Commission was formed

under the Chairmanship of Dr. Ismail Serageldin, Chairman of

the Global Water Partnership, Governor of the World Water

Council, and Vice President of the World Bank. The

Commission is being co-sponsored by the World Health

Organization, United Nations Educational, Scientific, and

Cultural Organization, United Nations Department for Social

and Economic Affairs, United Nations Development

Programme, Food and Agriculture Organization, United

Nations Environment Programme, United Nations University,

World Meteorological Organization, and World Bank. The

creation of the Commission was announced in Stockholm on

August 11, 1998.

Goals and objectives

The goals of the Commission are to make recommendations

on how to: 

● Ensure food security through aquaculture, and rainfed

and irrigated agriculture;

● Provide adequate water supply and sanitation services;

● Develop water resources for economic uses, including

industrial water uses, energy production, navigation, and

tourism and recreation; and

● Preserve essential environmental functions with increased

emphasis on sustaining our ecosystems.

The Commission is to guide and report on the findings of the

Vision exercise, whose objectives are to:

● Develop knowledge on what is happening in the world of

water regionally and globally, and on trends and devel-

opments outside the world of water which may affect

future water use; 

● Based on this knowledge, produce a consensus on a

Vision for the year 2025 that is shared by water sector

specialists and decisionmakers in the government, the pri-

vate sector, and civil society; 

● Raise awareness of water issues among the general pop-

ulation and decisionmakers in order to foster the political

will and leadership necessary to achieve the Vision; and 

● Utilise the knowledge and support generated to influence

the investment strategies of countries and funding agencies.

Process

The Vision exercise will be conducted over a period of a year

and a half—roughly from September 1998 to March 2000.

The Commission will establish Thematic Panels to focus expert

attention on trends outside the water sector and a Scenario
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Development Panel to assist the consultative process. Day-to-

day activities will be managed by a Vision Management Unit

operating from UNESCO in Paris and World Water Council

offices in Montreal. A first round of Consultation will sensitise

and draw upon the knowledge of water sector organisations.

Subsector Visions will be developed through cooperation with

established organisations. Regional Visions will be developed

for areas where water issues are, or are expected to become,

particularly pressing. The results of these discussions will be

synthesised into a draft Vision. A second round of Consultation

will then be held, including discussions at the 1999 Stockholm

Symposium, before the Vision is finalised and presented at the

Second World Water Forum and Ministerial Conference sched-

uled for World Water Day 2000, March 17–22, in The Hague.

This event is a unique opportunity to convert public awareness

on water into political commitment. 

The Commission will carry out its work with total independ-

ence, guided by these Terms of Reference. It will be supported

by the Vision Unit, who will coordinate the exercise on a day-

to-day basis under the guidance of the Chairman of the

Commission, who will have the close collaboration and sup-

port of the Vision Management Committee established by the

World Water Council.

Meetings

The Commission will conduct most of its work by correspon-

dence and through the participation of individual members in

Vision activities. For example, they will receive for comment

various draft documents, including the work plan of the exer-

cise and draft terms of reference for key elements thereof.

The full Commission will meet on two occasions prior to issu-

ing its report. The first meeting will be in Cairo on March 23,

1999. The second will be in Stockholm on August 9–10,

1999. The third meeting will be when the Report is released

to the world at the Second World Water Forum in The Hague,

March 22, 2000. 

At the first full meeting (in Cairo) the Commission will review

progress made by the Vision exercise up to then, and plans for

its continuation. Commission members will provide their advice

on the work plan. They will also comment on the outline of the

subject areas to be covered by the report of the Commission.

At the meeting in Stockholm the Commission will discuss a

report on the findings of the first round of sector and regional

consultations as summarised and integrated by the Vision Unit.

Members will also discuss and give direction on the content of

the Commission’s report. The Commission will finalise its report

mainly through correspondence.

Leading an international reflection

The process to be followed by the Vision exercise is one that

will bring together networks of existing institutions. To the

extent possible it will begin a participatory process open to all

professionals and all water users, in particular women, people

living in poverty, and disadvantaged groups. Special efforts

will be made to reach out to women and youth. The whole

Vision exercise will be a start of a process in which people talk

to each other who have not always done so in the past. It will

encourage water professionals and others to think about pos-

sibilities they have not always considered in the past. It will lead

to scenarios and a Vision of the future for the management of

water that will lead to policies and investments that avoid pit-

falls and take advantage of opportunities. Members of the

Commission will play key roles as visionaries and spokesper-

sons throughout this international consultation. 
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Chairman of the World Water Commission

Ismail Serageldin, Vice President, World Bank, and Chairman,

Consultative Group for International Agricultural Research

and Global Water Partnership

Honorary members

HRH The Prince of the Netherlands

Norman Borlaug, Nobel Laureate, United States

Hon. Ingvar Carlsson, Former Prime Minister of Sweden

Jean Dausset, Nobel Laureate, France

Hon. Mikhail Gorbachev, Former President of the Former

USSR

Henry Kendall, Nobel Laureate, United States [deceased]

Hon. Sir Ketumile Masire, Former President of Botswana

Hon. Fidel Ramos, Former President of the Philippines

Members

The countries listed reflect the nationality of the commission-

ers, not the location of their organisation.

Shahrizaila bin Abdullah, Malaysia (Hon. President,

International Commission on Irrigation and Drainage) 

Anil Agarwal, India (Director, Centre for Science and the

Environment) 

Abdel Latif Al-Hamad, Kuwait (Chairman of the Board, Arab

Fund for Economic and Social Development) 

Kader Asmal, South Africa (Professor and Chairman of the

World Commission on Dams; Minister of Education of

South Africa)

Asit Biswas, India (President, Third World Center for Water

Management) 

Margaret Catley-Carlson, Canada (International Consultant;

Former President, Canadian International Development

Agency and Population Council) 

Gordon Conway, United Kingdom (President, Rockefeller

Foundation) 

Mohamed T. El-Ashry, Egypt (Chairman and Chief Executive

Officer, Global Environment Facility) 

Howard Hjort, United States (Former Deputy Director-

General, Food and Agriculture Organization)

Enriqué Iglesias, United States (President, Inter-American

Development Bank) 

Yolanda Kakabadse, Ecuador (President, World Conservation

Union) 

Speciosa Wandira Kazibwe, Uganda (Vice President,

Uganda)

Jessica Mathews, United States (President, Carnegie

Endowment for International Peace) 

Robert S. McNamara, United States (Co-Chair, Global Coalition

for Africa) 

Jérome Monod, France (Chairman of the Supervisory Board,

Suez Lyonnaise des Eaux) 

Peter Rogers, United Kingdom (Division of Engineering and

Applied Sciences, Harvard University) 

Maurice Strong, Canada (Chairman, Earth Council) 

Kazuo Takahashi, Japan (Director, International Development

Research Institute) 

Wilfried Thalwitz, Germany (Former Senior Vice President,

World Bank) 

José Israel Vargas, Brazil (Former Minister for Science and

Technology, and President, Third World Academy of

Sciences, Brazil) 

Senior advisors

The Commission established a panel of Senior Advisors in

March 1999. The panel’s mission was to:

● Review documents being provided to the Commission.

● Identify areas they believe the Commission should con-

sider priorities.

The panel members, all authorities on water resource man-

agement, are listed below. 

Mohamed Ait-Kadi, President, General Council of

Agricultural Development, Morocco

Arthur Askew, Director, Hydrology and Water Resources

Department, World Meteorological Organization

John Briscoe, Senior Water Advisor, World Bank

Roger de Loose, General Coordinator, Poverty and Hunger

Alleviation Task Force, Rotary International

Bert Diphoorn, Senior Water Advisor, Ministry of Foreign

Affairs, The Netherlands

Farouk El-Baz, Director, Center for Remote Sensing, Boston

University

70 World Water Vision 

chairman an



Walter Falcon, Director, Institute for International Studies,

Stanford University

Malin Falkenmark, Senior Scientist, Stockholm International

Water Institute

Gourisankar Ghosh, Chief, Water, Environment and

Sanitation Department, United Nations Children’s Fund

Henry J. Hatch, Chief Executive Officer, American Society of

Civil Engineers

Richard Helmer, Director, Division of Operational Support in

Environmental Health, World Health Organization

Torkil Jönch-Clausen, Chairman, Technical Advisory

Committee, Global Water Partnership

Guy Le Moigne, Former Executive Director, World Water

Council

Roberto Lenton, Director, Sustainable Energy and

Development Division, United Nations Development

Programme

Richard Meganck, Director, Unit of Sustainable Development

and Environment, Organization of American States

Sandra Postel, Director, Global Water Policy Project

Aly Shady, Senior Policy Advisor, Canadian International

Development Agency

Motoyuki Suzuki, Vice Rector, United Nations University

Andras Szöllosi-Nagy, Director, Division of Water Sciences,

United Nations Educational, Scientific, and Cultural

Organization

Pierre-Frederic Tenière-Buchot, Senior Water Policy Advisor,

United Nations Environment Programme
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Vision Management Committee

Aly Shady (chair), Vice President, World Water Council, Egypt

Mohamed Ait-Kadi, Governor, World Water Council,

Morocco

Jamil Al Alawi, Executive Director, World Water Council,

Bahrain

William J. Cosgrove, Director, Vision Management Unit, ex

officio, Canada

Rene Coulomb, Vice President, World Water Council, France

Bert Diphoorn, Ministry of Foreign Affairs, The Netherlands

Torkil Jönch-Clausen, Global Water Partnership, observer,

Denmark.

Raymond Lafitte, Governor, World Water Council, France

John Pigram, Governor, World Water Council, Australia

Andras Szollosi-Nagy, Governor, World Water Council, Hungary

Vision Management Unit and 

Commission Secretariat

The implementation of Vision activities started with the estab-

lishment of the Vision Management Unit at the United Nations

Educational, Scientific, and Cultural Organization in July 1998. 

Director: William J. Cosgrove , Canada

Deputy Director: Frank R. Rijsberman, The Netherlands

Anne Baer, External Relations Consultant, France

(September–December 1998)

Bozena Blix, Project Officer, Croatia 

Malia Bouayad-Agha, Gender Coordinator, Algeria

Bongiwe Cele, Network Officer, South Africa 

Subhrendu Gangopadhyay, Associate Expert, India 

Constance Hunt, Senior Water Resources Professional, United

States (April–September 1999)

Ariana Morris, Administrative Assistant, United Kingdom 

Toshio Okazumi, River Basin Expert, Japan (October

1999–April 2000)

Ruud van der Helm, Network Officer, The Netherlands

(April–December 1999)

Scenario Development Panel

Chairman: Ismail Serageldin, Egypt (Chairman, World Water

Commission)

Co-Chairman: Frank R. Rijsberman, The Netherlands (World

Water Vision Unit, Paris)

Secretary: Gilberto Gallopin, Argentina (Stockholm

Environment Institute, Sweden)

Members

Jacob Adesida, Nigeria (United Nations Development

Programme, Abidjan)

Joe Alcamo, United States (University of Kassel, Germany)

Nadezhda Gaponenko, Russia (Russian Academy of Sciences)

Peter Gleick, United States (Pacific Development Institute)

Stela Goldenstein, Brazil (Former Environment Secretary, São

Paulo State)

Allen Hammond, United States (World Resources Institute)

Mark Rosegrant, United States (International Food Policy

Research Institute)

David Seckler, United States (Director, International Water

Management Institute, Sri Lanka)

Jill Slinger, South Africa (Council for Scientific and Industrial

Research)

Sree Sreenath, India (Case Western Reserve University, United

States)

Igor Shiklomanov, Russia (State Hydrology Institute)

Ken Strzepek, United States (University of Colorado)

Isabel Valencia, Venezuela 

Rusong Wang, China (Chinese Academy of Sciences)
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Energy Panel

Chairman: Jamil Al-Alawi, Bahrain (Executive Director, World

Water Council)

Boris Berkovsky, Russia (Head, Energy Division, United Nations

Educational, Scientific, and Cultural Organization) 

Ramesh Bhatia, India (Resources and Environment Group) 

Michael Jefferson, United Kingdom (Director, Studies and

Policy Development, World Energy Council) 

Michael Klein, United Kingdom (Chief Economist, Shell

International Limited) 

Thierry Vandal, Canada (Vice President, Strategic Planning,

Hydro-Quebec) 

Information and Communication Technology Panel

Chairman: Iqbal Z. Quadir, Bangladesh (Director, GrameenPhone) 

Michael B. Abbot, United Kingdom (International Institute

for Infrastructural, Hydraulic, and Environmental

Engineering–Delft) 

Gunter Dueck, Germany (Distinguished Engineer, IBM) 

Farouk El-Baz, Egypt (Director, Center for Remote Sensing,

United States) 

Hyunh Ngoc Phien, Vietnam (Computer Science and

Information Management Program, School of Advanced

Technology, Asian Institute of Technology) 

Kuniyoshi Takeuchi, Japan (Department of Civil and

Environmental Engineering, Yamanashi University) 

Biotechnology Panel

Chairman: M.S. Swaminathan, India (M.S. Swaminathan

Research Foundation) 

Co-chairman: Ismail Seragaldin, Egypt (Vice President, World

Bank, and Chairman, Consultative Group for International

Agricultural Research) 

Lisa Alvarez Cohen, United States (Associate Professor, Civil

and Environmental Engineering, University of California at

Berkeley) 

Usha Barwale, India (Life Sciences Research Centre) 

P.C. Kesavan, India (Homi-Bhabha Chair, M.S. Swaminathan

Research Foundation) 

Sudha Nair, India (Principal Scientist, M.S. Swaminathan

Research Foundation) 

Ajay K. Parida, India (Principal Scientist, M.S. Swaminathan

Research Foundation) 

C.S. Prakash, India (Centre for Plant Biotech Research) 

Hanspeter Schelling, Switzerland (Novartis International AG) 

Dillip Shah, India (Research and Development Director for India) 

Institutions, Society, and the Economy Panel 

Chairwoman: Margaret Catley-Carlson, Canada (International

Consultant; Former President, Canadian International

Development Agency and Population Council) 

Nat Amartiefo, Ghana (Former Mayor, Accra, Ghana) 

Jerry Delli Priscolli, United States (Institute of Water

Resources, U.S. Corps of Engineers) 

Chuck Howe, United States (Professor of Economics,

University of Colorado) 

Pierre-Marc Johnson, Canada (Environmental Lawyer, Former

Prime Minister of Québec, member of Club of Lisbon) 

Hideaki Oda, Japan (Former Director-General of River Bureau,

Ministry of Construction) 

Lilian Saade, Mexico (International Institute for Infrastructural,

Hydraulic, and Environmental Engineering) 

R. M. Saleth, India (Associate Professor, Institute of Economic

Growth) 

S.K. Sharma, India (Senior Advisor, Development

Alternatives) 
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Gender Advisory Committee

Malia Bouayad-Agha, Algeria (Gender Coordinator, World

Water Vision Unit)

Mahnaz Afkhami, Iran (President, Women's Learning

Partnership for Rights, Development, and Peace)

Ingvar Andersson, Sweden (Senior Freshwater Advisor, Water

Programme, Sustainable Energy and Environment

Division, United Nations Development Programme)  

Kusum Athukorala, Sri Lanka (Global Water Partnership)

Joke Blom, The Netherlands (Director, International Information

Centre and Archives for the Women's Movement) 

Aggrey Chemonges, Kenya (Regional Consultant for Africa,

United Nations Development Fund for Women)

Rekha Dayal, India (Director, Mallika Consultants)

Fatoumata Diallo, Burkina Faso (Green Cross International)

Christina Espinosa, Peru (Global Facilitator, World

Conservation Union)

Jennifer Francis, Malaysia (Programme Officer, IRC

International Water and Sanitation Centre)

Teckie Ghebre-Medhin, Eritrea (Economic Empowerment

Senior Advisor, United Nations Development Fund for

Women)

Nighisty Ghezae, Sweden (Global Water Partnership)

Bruce Gross, United States (Consultant, Water and Sanitation

Programme, World Bank)

Danielle Hirsch, The Netherlands (Assistant Programme

Specialist, Forest and Water, Both ENDS)

Maliha Hussein, Pakistan (South Asia Technical Advisory

Committee of the Global Water Partnership National

Coordinator)

Margaret Jenkins, Canada (Assistant Programme Specialist,

Economic Empowerment Programme, United Nations

Development Fund for Women)

Annelie Joki-Hubach, The Netherlands (Consultant, IRC

International Water and Sanitation Center)

Gerd Johnsson, Sweden (Councellor, Ministry for Foreign

Affairs—Sweden)

Tabeth Matiza-Chiuta, Zimbabwe (World Conservation

Union)

Ruth Meinzen-Dick, United States (Senior Research Fellow,

International Food Policy Research Institute)

Lailun Nahar Ekram, Bangladesh (Global Water

Partnership)

Breda Pavlic, Slovenia (Director, UNESCO Unit for the Status

of Women and Gender Equality)

Lin Pugh, Australia (Manager, Knowledge Sharing Program,

International Information Centre and Archives for the

Women's Movement)

Amreeta Regmi, Nepal (Regional Consultant for South Asia,

United Nations Development Fund for Women)

Gabriella Richardson, Sweden (Social Policy and Gender

Officer, World Conservation Union)

Lydia Ruprecht, Canada (Assistant Programme Specialist,

UNESCO Unit for the Status of Women and Gender Equality)

Cecilia Tortajada, Mexico (Vice President, Third World Centre

for Water Management)

Ruud van der Helm, The Netherlands (Youth Coordinator,

World Water Vision Unit)

Meike van Ginneken, The Netherlands (Global Water

Partnership)

Barbara van Koppen, The Netherlands (Coordinator, Gender

and Water Program, International Water Management

Institute)

Frank van Steenbergen, The Netherlands (Global Water

Partnership, Framework for Action Unit)

Christine van Wijk, The Netherlands (Senior Programme

Officer, IRC International Water and Sanitation Centre)

Wendy Wakeman, United States (Community Development

Specialist, World Bank)

Paul Wolvekamp, The Netherlands (Coordinator, Forest and

Water, Both ENDS)
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Background papers and modelling

Nancy Contreras, Research Associate, Third World Centre for

Water Management, Mexico

Gordon Conway, President, Rockefeller Foundation, United

States

Peter Gleick, President, Pacific Development Institute, United

States

Kenneth Strzepek, Professor, University of

Colorado/Stockholm Environmental Institute, United

States

Center for Environmental Systems Research, University of

Kassel, Germany

International Food Policy Research Institute, United States

International Water Management Institute, Sri Lanka

State Hydrological Institute, Russia

Stockholm Environmental Institute, Sweden
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Sectors

Water for People (Vision 21)

Water Supply and Sanitation Collaborative Council,

Switzerland 

Water for Food

CEMAGREF, France

DVWK, Germany

Food and Agriculture Organization/International Programme

for Technology and Research in Irrigation and Drainage,

Italy 

HR Wallingford, United Kingdom

International Commission on Irrigation and Drainage, India 

International Food Policy Research Institute, United States 

International Institute for Land Reclamation and

Improvement, The Netherlands 

International Water Management Institute, Sri Lanka 

McGill University, Brace Centre for Water Resources

Management, Canada

Wageningen Agricultural University, The Netherlands

World Bank, United States

Water and Nature

World Conservation Union, Montreal Office, Canada 

Water in Rivers

Center for Research on River Basin Administration, Analysis

and Management, Delft University of Technology, The

Netherlands 

International Association for Hydraulic Research, The

Netherlands 

International Network of River Basin Organizations, France 

Japanese Ministry of Construction, Japan 

Water and Sovereignty

Green Cross International, Switzerland 

Interbasin Water Transfer

United Nations Educational, Scientific, and Cultural

Organization–International Hydrological Programme, France

Water for Tourism and Recreation

John Pigram, Center for Water Policy Research, University of

New England, Australia

Water, Education, and Training

United Nations Educational, Scientific, and Cultural

Organization—International Hydrological Programme,

France 

Regions

Africa Coordination

African Development Bank, Côte d’Ivoire

Southern Africa

Global Water Partnership–Southern Africa Technical Advisory

Committee, Zimbabwe 

West Africa

Global Water Partnership–West Africa Technical Advisory

Committee, Burkina Faso 

Nile Basin

Ministry of Public Works and Water Resources, Egypt

Nile Basin Initiative, Uganda

Arab countries

Economic and Social Commission for Africa, Ethiopia 

United Nations Educational, Scientific, and Cultural

Organization, Regional Office for Science and Technology

for the Arab States, Egypt

United Nations Environment Programme, Kenya 

World Water Council, France

Mediterranean

Global Water Partnership–Mediterranean Technical Advisory

Committee, France

Plan Bleu (Blue Plan), France

Rhine Basin

Ministry of Transport, Public Works and Water Resources

Management, The Netherlands

Central and Eastern Europe

Global Water Partnership–Central and Eastern Europe

Technical Advisory Committee, Hungary

Russia

Russian Academy of Sciences, Russia
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Aral Sea Basin

United Nations Educational, Scientific, and Cultural

Organization–International Hydrological Programme, France 

South Asia

Global Water Partnership–South Asia Technical Advisory

Committee, India 

Southeast Asia

Global Water Partnership–Southeast Asia Technical Advisory

Committee, The Philippines

China

Chinese Academy of Sciences, China

Australia and New Zealand

Center for Water Policy Research, University of New England,

Australia

Americas Coordination

Global Water Partnership–South America Technical Advisory

Committee, Chile

Organization of American States, United States

South America

Global Water Partnership–South America Technical Advisory

Committee, Chile

Central America and the Caribbean

Cathalac, Water Center for the Humid Tropics of Latin

America and the Caribbean, Panama

North America

McGill University, Brace Centre for Water Resources

Management, Canada

National Commission for Water, Mexico

The Nature Conservancy, United States

Organization of American States, United States

Water Environment Federation, United States

Gender

Both ENDS (Environment and Development Service for NGOs),

The Netherlands 

International Information Centre and Archives for the Women

Movement, The Netherlands

International Water Management Institute, Sri Lanka

IRC International Water and Sanitation Centre, The

Netherlands

United Nations Development Fund for Women, United States

Youth

Globetree Foundation, Sweden

The Hague International Model United Nations, The

Netherlands

Junior Chamber International, United States
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meetings an
August 1998

Announcement of the Formation of the World Commission

on Water for the 21st Century

Stockholm, Sweden

August 11

September 1998

First Scenario Development Panel Meeting

Washington, D.C.

September 24–25

October 1998

Water for Food Preparatory Meeting

Rabat, Morocco

October 27–28

November 1998

Global Water Partnership–Technical Advisory Committee

Meeting

Warsaw, Poland

November 8–9

Scenario Development Panel Meeting

Washington, D.C.

November 9–10

Water and Nature Preparatory Meeting

Dakar, Senegal

November 9–13

Water for People Preparatory Meeting

Abidjan, Côte d’Ivoire

November 16–20

Thematic Panel on Energy 

Paris, France

November 20

January 1999

Donor Meeting

Paris, France

January 26

Scoping Meeting for Southern Africa

Harare, Zimbabwe

January 28–29

Scoping Meeting for West Africa

Ouagadougou, Burkina Faso

January 28–29

February 1999

Thematic Panel on Biotechnology

Chennai, India

February 4–5

Thematic Panel on Information and Communication

Technology

Paris, France

February 5

Scoping Meeting for South Asia

New Delhi, India

February 13–14

Thematic Panel on Institutions, Society, and the Economy

Paris, France

February 18–19

March 1999 

Scoping Meeting for South America

Cali, Colombia

March 2–3

Nile 2000 

Cairo, Egypt 

March 15–18 

Global Water Partnership–Technical Advisory Committee

Meeting in Cairo

Cairo, Egypt 

March 19 

Board Meeting of the World Water Council 

Cairo, Egypt 

March 20–21 



Extended Vision Team Meeting with Senior Advisors on World

Water Day

Cairo, Egypt 

March 22 

First Meeting of the World Commission on Water for the 21st

Century 

Cairo, Egypt 

March 23 

Discussion of Social Charter for Water 

Paris, France 

March 25 

Vision Workshop at the Third Dialogue on Water

Management 

Panama, Panama 

March 25–26 

April 1999 

Vision Workshop on Water and Nature—Freshwater

Ecosystem Management and Social Security 

Harare, Zimbabwe 

April 13–15 

China Regional Scoping Meeting

Shanghai, China

April 15–16

Vision Consultation at the European Geophysical Society

Meeting 

The Hague, the Netherlands 

April 19–23 

Meeting of the Knowledge Synthesis Group for Water Supply

and Sanitation (Vision 21)

Wageningen, the Netherlands 

April 20–22 

Technical Consultation for Aral Sea Basin Regional Vision

Tashkent, Uzbekistan

April 26

International Workshop on Interbasin Water Transfer 

Paris, France 

April 26–27 

Global Water Partnership–South Asia Technical Advisory

Committee: Mapping through NGO-GO Interaction Meeting

for India

Ahmedabad, India

April 26–27

Water for Food: International Commission on Irrigation and

Drainage–Coordinated Meeting on East Asia 

Shanghai, China 

April 26–28 

Presentation of the Vision Project at Scientific Committee on

Water Research Meeting of the International Council for

Science

Paris, France

April 27

May 1999 

Global Water Partnership–Technical Advisory Committee

Meeting in Budapest

Budapest, Hungary

May 3–7

Preparation of the First Draft of Water for People Sectoral

Consultation (Vision 21)

London, England 

May 4–7 (with an extension to May 15 for the completion

group)

Sub-Regional Expert Consultation on Water for Food: Food

and Agriculture Organization–Coordinated Meeting on West

Africa 

Accra, Ghana 

May 6–7 

Global Water Partnership–South Asia Technical Advisory

Committee: Sri Lankan Country Vision Meeting

Colombo, Sri Lanka 

May 6–7 

Presentation of Vision Project and Discussion of Vision for

Arab Countries at Water for Sustainable Growth Conference

Amman, Jordan

May 8–11
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Water for Food and Rural Development Sectoral Consultation

for Europe

Bratislava, Slovak Republic

May 10–11

Regional Scoping Meeting for Global Water

Partnership–Southeast Asia Technical Advisory Committee

Manila, the Philippines

May 13–14

Global Water Partnership–South Asia Technical Advisory

Committee: India Country Vision Meeting

New Delhi, India

May 16–17

Water for Food and Rural Development Consultation for East

Asia

Kuala Lumpur, Malaysia

May 17–19

Presentation of the Vision Project and Discussion of the Lake

Biwa Regional Vision at the Eighth International Conference

on the Conservation and Management of Lakes

Copenhagen, Denmark

May 17–21

Global Water Partnership–South Asia Technical Advisory

Committee: Bangladesh Country Vision Meeting

Dhaka, Bangladesh

May 20–21

Global Water Partnership–South Asia Technical Advisory

Committee: Pakistan Country Vision Meeting

Lahore, Pakistan

May 24–25

Presentation of the Vision Project at the Africa Water

Resources Policy Conference

Nairobi, Kenya

May 24–27

Sub-Regional Expert Consultation on Water for Food: Food

and Agriculture Organization–Coordinated Meeting on East

and Southern Africa 

Harare, Zimbabwe 

May 26–27 

Water for Food: CEMAGREF/HR Wallingford–Coordinated

Meeting for Middle East and North Africa

Bari, Italy

May 27–29

Global Water Partnership–South Asia Technical Advisory

Committee: Mapping Meeting for Nepal

Kathmandu, Nepal

May 28

Global Water Partnership–South Asia Technical Advisory

Committee: Nepal Country Vision Meeting

Kathmandu, Nepal

May 29–30

Vision Report Drafting Team Meeting

Paris, France

May 31–June 4

June 1999 

Water for Food and Rural Development Sectoral Consultation

for South Asia

New Delhi, India

June 1–3

Discussion of the Vision Project at The Learning Society and

the Water-Environment International Symposium

Paris, France

June 2–4

Presentation of the Vision Project at Water 99: Third Annual

International Water Conference

Dundee, United Kingdom

June 6–10

Vision Workshop on Water and Nature: Freshwater

Ecosystem Management and Economic Security 

Bangkok, Thailand 

June 9–11 

Presentation and Discussion of Global Water

Partnership–Mediterranean Technical Advisory Committee

Regional Vision at Technical Advisory Committee Meeting in

Budapest

Budapest, Hungary

June 9–10
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Women and Water: Sisterhood Is Global Institute Networking

and Brainstorming Meeting on Women’s Participation in the

Vision Process

Washington, D.C.

June 10–12

National Visions for Central and Eastern Europe Presented at

Technical Advisory Committee Meeting in Budapest

Budapest, Hungary

June 11–12

Scenario Drafting Team Meeting

Paris, France

June 14–18

Discussion of Vision Project and the Water for Food Sectoral

Vision for the Americas at Ministerial Meeting 

Montevideo, Uruguay 

June 15–18

Presentation of the Vision Project and Discussion of

Freshwater Issues at the United Nations Environment and

Development (UNED-UK)–sponsored Building Partnerships

for Sustainable Development Conference

London, United Kingdom

June 16

Vision Workshop on Water and Nature: Freshwater Ecosystem

Management and Environmental Security 

San Jose, Costa Rica 

June 20–22 

National Consultation Meeting on Water Sector Mapping 

and Vision

Kuala Lumpur, Malaysia

June 28

Scenario Development Panel Meeting

Paris, France

June 28–29

South Asia Regional Conference on South Asia Vision

Colombo, Sri Lanka

June 28–29

Canada Vision Consultation 

Montreal, Canada

June 28–29

Second Reference Group Meeting for Global Water

Partnership–Southern Africa Technical Advisory Committee 

Pretoria, South Africa 

June 30

Mapping Meeting for Global Water Partnership–South Asia

Technical Advisory Committee 

Colombo, Sri Lanka

June 30

Water for Food Consultations for the Americas

Montreal, Canada

June 30–July 2

July 1999 

Consultation on a Regional Water Vision for the Danube Basin

Hungary, Budapest

July 1

First Regional Stakeholder Meeting for Global Water

Partnership–Southern Africa Technical Advisory Committee

Pretoria, South Africa

July 1–2

Global Water Partnership–Mediterranean Technical Advisory

Committee Vision Presentation for the Mediterranean

Commission for Sustainable Development

Rome, Italy

July 1–3

Presentation of the Vision Project at the African International

Environmental Protection Symposium (AIPES 99)

Pietermaritzburg, South Africa

July 4

Discussion of Global Water Partnership–Mediterranean

Technical Advisory Committee Regional Scenarios at the

Committee’s General Assembly Meeting

Valette, Malta

July 5–7
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meetings an
Vision Report Drafting Team Meeting

Paris, France

July 5–9

Vision for Rainwater Catchment Systems in the 21st Century

at the Second Brazilian Rainwater Catchment Symposium 

Petrolina, Brazil 

July 6–9 

Presentation of the Vision Project and Australia’s Draft Vision

at Water 99 Joint Congress: 25th Hydrology and Water

Resources Symposium 

Brisbane, Australia

July 7

Preliminary Meeting for Water in Rivers Sectoral Vision

Tokyo, Japan

July 7–8

Meeting for Global Water Partnership–West Africa Technical

Advisory Committee

Ouadagoudou, Burkina Faso

July 17–18

August 1999 

Water for Food and Rural Development Sectoral Consultation

for Central Asian Republics

Tashkent, Uzbekistan

August 3–6

Arab Countries Vision Consultation

Marseilles, France

August 4–5

Global Water Partnership–Technical Advisory Committee

Meeting in Stockholm

Stockholm, Sweden

August 7–8

Second Meeting of the World Commission on Water for the

21st Century 

Stockholm, Sweden 

August 9 

Workshop on Vision-in-Progress during Stockholm Water

Symposium 

Stockholm, Sweden 

August 10 

Zimbabwe National Consultation for Global Water

Partnership–Southern Africa Technical Advisory Committee

Harare, Zimbabwe

August 24

Latin America Regional Consultation for Vision 21 (Water for

People)

Quito, Ecuador

August 25–27

Lesotho National Consultation for Global Water

Partnership–Southern Africa Technical Advisory Committee

Meserv, Lesotho

August 31

September 1999

Namibia National Consultation for Global Water

Partnership–Southern Africa Technical Advisory Committee

Windhoek, Namibia

September 2

Malawi National Consultation for Global Water

Partnership–Southern Africa Technical Advisory Committee

Lilongwe, Malawi

September 8

Central and Eastern European Regional Vision Consultation

Vilnius, Lithuania

September 10–11

Presentation of the Water for Food Vision at the 17th

International Commission on Irrigation and Drainage

Conference on Water for Agriculture in the Next Millennium 

Granada, Spain

September 11–19

Africa Regional Water for People Sectoral Consultation

(Vision 21)

Dakar, Senegal

September 13–17



Presentation of the Vision Project at the 11th Asia Pacific and

2nd Commonwealth Congress of Environmental Journalists

Dhaka, Bangladesh

September 13–17

Botswana National Consultation for Global Water

Partnership–Southern Africa Technical Advisory Committee

Gaberone, Botswana

September 14

Brainstorming Meeting for a French Vision 

Paris, France

September 15

South Africa National Consultation for Global Water

Partnership–Southern Africa Technical Advisory Committee

Pretoria, South Africa

September 16

Ministerial Conference Preparatory Meeting

The Hague, The Netherlands

September 20–21

From Vision to Action: India Regional Vision and Framework

for Action Workshop

New Delhi, India

September 20–21

Swaziland National Consultation for Global Water

Partnership–Southern Africa Technical Advisory Committee

Lobamba, Swaziland

September 21

Presentation of the Vision Project at the Integrated Drought

Management: Lessons for Sub-Saharan Africa Conference

Pretoria, South Africa

September 22

Mozambique National Consultation for Global Water

Partnership–Southern Africa Technical Advisory Committee

Maputo, Mozambique

September 23

Asia Regional Consultation for Vision 21 (Water for People)

Bangkok, Thailand

September 24–25

Small Island Countries Regional Consultation for Vision 21

(Water for People)

Trinidad

September 29–30

Tanzania National Consultation for Global Water

Partnership–Southern Africa Technical Advisory Committee

Tanzania

September 30

October 1999 

World Water Vision Modellers Meeting

Colombo, Sri Lanka

October 1–2

Vision Explorer Presentation at the Water Information Summit

Fort Lauderdale, Florida

October 3–6

Zambia National Consultation for Global Water

Partnership–Southern Africa Technical Advisory Committee

Lunited stateska, Zambia

October 6

First Sri Lanka Framework for Action Consultation

Colombo, Sri Lanka

October 8

Angola National Consultation for Global Water

Partnership–Southern Africa Technical Advisory Committee

Luanda, Angola

October 13

Estonia National Consultation for Global Water

Partnership–Central and Eastern Europe Technical Advisory

Committee 

Tallin, Estonia

October 15

Lithuania National Consultation for Global Water

Partnership–Central and Eastern Europe Technical Advisory

Committee

Vilnius, Lithuania

October 15
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Pakistan Framework for Action Consultation

Islamabad, Pakistan

October 17

Presentation of First Draft of Mediterranean Vision, Mapping,

and Action Strategies at the Euro-Mediterranean Water

Conference

Turin, Italy

October 18–19

Writing Meeting for Southern Africa Regional Vision

Harare, Zimbabwe

October 18–22

Report on Status of the Vision Project at the Foundation for

Water Research’s Conference on Working Together to Meet

the World’s Water Needs

Birmingham, United Kingdom

October 19

Meeting of National Groups for Aral Sea Vision

Tashkent, Uzbekistan

October 22

Bulgaria National Consultation for Global Water

Partnership–Central and Eastern Europe Technical Advisory

Committee

Sofia, Bulgaria

October 25–26

Water and Nature Vision Drafting Meeting

Gland, Switzerland

October 26

Presentation of First Draft of Mediterranean Vision, Mapping,

and Action Strategies at Meeting of Barcelona Convention

Signatories

Barcelona, Spain

October 27–30

Central and Eastern European Regional Vision Consultation

Ljubljana, Slovenia

October 30

November 1999 

Water in Rivers Sectoral Consultation

Tokyo, Japan

November 1–3

Second Regional Stakeholder Meeting for Global Water

Partnership–Southern Africa Technical Advisory Committee

Gaberone, Botswana

November 8–9

United States Water Vision Consultation

Arlington, Virginia

November 9–10

Third Reference Group Meeting for Global Water

Partnership–Southern Africa Technical Advisory Committee

Gaborone, Botswana

November 10

Scenario Development Panel Meeting

Paris, France

November 11–12

Bangladesh National Vision Consultation on the Framework

for Action, Youth, and Gender

Dhaka, Bangladesh

November 13–15

North America Consultation

Miami, Florida

November 15–16

Global Consultation for Vision 21 (Water for People)

Gujarat, India

November 15–16

Presentation of the Vision Project at Investing in the Future of

the Global Water Industry Conference

London, United Kingdom

November 18–19

NGO Consultation on India Water Vision

November 27–29

Mumbai, India

Senior Advisors Meeting

The Hague, the Netherlands

November 28
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Commission Meeting

The Hague, The Netherlands

November 28–30

December 1999 

World Water Forum Presentation Coordinating Meeting

The Hague, The Netherlands

December 1

South America Regional Technical Advisory Committee

Meeting

Lima, Peru

December 6–8

Presentation of the Vision Project at the Modeling the

Dynamics of Natural, Agricultural, Hydrological, Tourism, and

Socio-Economic Systems Conference (MODSIM 99)

Hamilton, New Zealand

December 6–9

South Asia Regional Conference on South Asia Vision and

Framework for Action

Dkaka, Bangladesh

December 6–9

India Framework for Action Consultation

Chennai, India

December 13–14

PODIUM Review Workshop

New Delhi, India

December 14-15

National Consultation Meeting on Vision

Kuala Lumpur, Malaysia

December 18

Drafting Team Meeting for the Western Africa Regional Vision

Accra, Ghana

December 18–20

Framework for Action and Technical Advisory Committee

Meeting

London, United Kingdom

December 20

January 2000 

Social Charter for Water Advisory Group Meeting

Paris, France

January 14

Southeast Asia Technical Advisory Committee Meeting

Manila, The Philippines

January 19–21

Global Water Partnership–Technical Advisory Committee

Meeting

Manila, The Philippines

January 20

International Preparatory Committee Meeting for Ministerial

Conference

Amsterdam, The Netherlands

January 30–February 1

February 2000

Global Water Partnership, Financial Support Group

Amsterdam, The Netherlands

February 2

Forum International Steering Committee

Cairo, Egypt

February 4

Africa-wide Stakeholder Consultation

Abidjan, Côte d’Ivoire, or Addis Ababa, Ethiopia 

February 8–9

National Consultation Meeting on Vision to Action

Kuala Lumpur, Malaysia

February 18

March 2000

Second World Water Forum

The Hague, The Netherlands

March 17–22
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background 
All background documents are available on the CD-ROM that

accompanies this book.

Secretariat documents

Thematic Panel Reports, World Water Vision Unit, November

1998–March 1999.

World Water Scenarios: Analysis, Frank R. Rijsberman, ed.,

Forthcoming publication from Earthscan, London.

Mainstreaming Gender in Water Resources Management:

Why and How: Background Paper for the World Water Vision

Process, N. Maharaj, ed., October 1999.

Regional vision documents

Africa 

The Africa Water Vision for 2025: Equitable & Sustainable Use

of Water for Socioeconomic Development, African Caucus,

December 1999.

West Africa

West Africa Water Vision, Global Water Partnership–West

Africa Technical Advisory Committee, December 1999.

Southern Africa

Southern Africa Vision for Water, Life and the Environment in

the 21st Century and Strategic Framework for Action

Statement, Global Water Partnership–Southern Africa

Technical Advisory Committee, November 1998.

Nile Basin

The Vision for Water in the 21st Century for the Countries of

the Nile River Basin, A. Shady, ed., March 1999. 

Arab countries

Water Vision for the Arab Countries towards the Year 2025.

K.F. Saad, November 1999.

Mediterranean 

Mediterranean Vision on Water, Population and the

Environment for the XXIst Century, J. Margat and D. Vallee,

October 1999. 

Rhine Basin

Visions for the Rhine, Rhine Basin Vision Project Group,

October 1999.

Central and Eastern Europe

A Vision of Water Resources Management in Central and

Eastern Europe, Global Water Partnership–Central and

Eastern Europe Technical Advisory Committee, August 1999. 

Water Management Mapping Report for the Danube Sub-

region Countries of Eastern and Central Europe: Bulgaria,

Czech Republic, Hungary, Romania, Slovakia and Slovenia,

Global Water Partnership–Central and Eastern Europe

Technical Advisory Committee, May 1999.

Water Resources Management Mapping and Vision for the

Baltic Sub-region of Eastern and Central Europe: Estonia,

Latvia, Lithuania and Poland, M. Nawalany, June 1999.

Russia

Russian Water Vision: Scenarios of Russian Water Sector

Development, N. Gaponenko, August 1999.

Aral Sea Basin

Water-related Aral Sea Basin Vision for the Year 2025,

United Nations Educational, Scientific, and Cultural

Organization–International Hydrological Programme,

October 1999. 

South Asia

South Asia Regional Water Vision 2025, Global Water

Partnership–South Asia Technical Advisory Committee, July

1999.

China

China Vision, R. Wang, Z. Ouyang, H. Ren, and Q. Min,

November 1999. 

Australia and New Zealand

A Vision for Australia’s Water Resources 2025, J. Pigram and

B. Hooper, November 1999. 

Americas

The Vision on Water, Life and the Environment in the 21st

Century: The Americas, Inter-American Water Resources

Network, December 1999.



South America

South America Regional Vision and Framework for Action,

Global Water Partnership–South America Technical Advisory

Committee, August 1999. 

Central America and Caribbean

Vision on Water, Life and the Environment for the 21st

Century: Regional Visions: Central America and the

Caribbean, Water Center for the Humid Tropics of Latin

America and the Caribbean, August 1999. 

North America

Canadian Roundtable on a Vision for Water, Life and the

Environment for the 21st Century, C. Madramootoo, June

1999. 

Vision on Water, Life and the Environment for the 21st

Century: Regional Consultations: North America, Mexican

National Commission for Water, December 1999.

Sector vision documents

Water for People

Vision 21: Water for People: A Shared Vision for Water

Supply, Sanitation and Hygiene and a Framework for

Mobilisation of Action, Water Supply and Sanitation

Collaborative Council, December 1999. 

Urban Water and Sanitation Systems, T. Milburn, November

1999. 

Water and Nature

Freshwater and Related Ecosystems—The Source of Life and

the Responsibility of All: A World Water Vision for Sustainable

Management of Water Resources in the 21st Century, World

Conservation Union, October 1999.

Water and Nature Discussion Papers

Freshwater Ecosystems, Conflict Management & Economic

Security, T. Swanson and C. Doble, May 1999. 

Freshwater Ecosystems Management & Environmental

Security, M.P. McCartney, M.C. Acreman, and G. Bergkamp,

June 1999. 

Freshwater Ecosystems Management & Social Security: A

Discussion Paper for IUCN, J. Soussan, N. Emmel, and C.

Howorth, March 1999. 

Water for Food

A Vision of Water for Food and Rural Development, P. van

Hofwegen and M. Svendsen, November 1999. 

Water in Rivers

Report on Sector Consultation “Water in Rivers”, H. Oda,

November 1999. 

Water in Rivers: Flooding, R. White, September 1999. 

Contribution to the World Water Vision, International

Network of Basin Organizations, November 1999. 

Recommendations and Guidelines on Sustainable River Basin

Management: Workshop Report of “International Workshop

on River Basin Management”, Center for Research on River

Basin Administration, Analysis and Management, Delft

University of Technology, October 1999.

Sovereignty

National Sovereignty and International Water Courses, Green

Cross International, November 1999.

Interbasin Water Transfer

Interbasin Water Transfer, United Nations Educational,

Scientific, and Cultural Organization–International

Hydrological Programme, April 1999. 

Water for Tourism and Recreation

A Vision for Water and Tourism—2025, J. Pigram, November

1999. 

Water, Education, and Training

Water, Education and Training, United Nations Educational,

Scientific, and Cultural Organization–International

Hydrological Programme, October 1999. 
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aquifer a layer of earth or rock containing groundwater.

blue water renewable water resources—the portion of rainfall

that enters into streams and recharges groundwater.

consultations process through which more than 40 groups

around the world developed sector and regional visions

and commented on the evolving World Water Vision.

criticality ratio ratio of water withdrawals to total renewable

water resources, preferably on a basin scale.

current basin use ratio of consumptive use in a basin to the pri-

mary water supply. When this factor is low—say, 30%—

water could be saved and put to more productive use.

When it is high—say, 70%—increasing water consumption

is likely to be difficult and undesirable from a perspective

of leaving sufficient water in nature and for the environ-

ment.

dams, large defined by the International Commission on Large

Dams as having a height over 15 metres.

——, International Commission on established by the World

Conservation Union and the World Bank to carry out a bal-

anced analysis of all the costs and benefits of large dams—

and propose criteria to evaluate the social, economic, and

environmental desirability of proposed dam projects. Will

deliver its report by mid-2000.

drivers the key factors, trends, or processes that influence a sit-

uation, focal issue, or decision, propel the system forward,

and determine a scenario’s outcome.

Falkenmark indicator renewable water resources per capita per

year—usually held to show that water stress begins when

the indicator is below 1,700 cubic metres a year and

becomes severe when it falls below 1,000 cubic metres a

year.

fossil water groundwater that has accumulated over a long

period—often in previous geological periods—and is not

or barely recharged. Not a renewable resource.

Framework for Action programme of the Global Water

Partnership to develop a framework of actions at the

regional level that would achieve the World Water Vision

objectives.

full-cost pricing users pay the full cost of obtaining, collecting,

treating, and distributing water, as well as collecting,

treating, and disposing of wastewater.

gender mainstreaming incorporation of gender perspectives

into water resource management strategies requires

attention to the complex relationship between productive

and domestic uses of water resources, to the importance

of participation in decisionmaking for all (women and

men), and to the equitable distribution of benefits from

improved infrastructure and management systems for all

(SIDA 1997).

Global Water Partnership an international network established

in 1996, open to all organisations involved in water

resource management, created in response to the need to

promote integrated water resource management through

activities at the field level.

green water soil water—the portion of rainfall that is stored in

the soil and evaporates from it; used by ecosystems and as

source for rainfed agriculture.

groundwater water contained in the saturated zone of a layer

of earth or rock.

——, recharge amount of water—mostly rainfall—that perco-

lates through soil and enters groundwater.

innovation change in technology or management that improves

the productivity, efficiency, or effectiveness of water use;

relates to improvements ranging from improved mem-

brane technology that reduces the cost of desalination to

institutional changes that improve farmers’ control over

water supply and thereby yields.

integrated water resource management philosophy that holds

that water must be viewed from a holistic perspective,

both in its natural state and in balancing competing

demands on it—agricultural, industrial, domestic, and

environmental. Management of  water resources and serv-

ices needs to reflect the interaction between these differ-

ent demands, and so must be coordinated within and

across sectors. If the many cross-cutting requirements are

met, and if there can be horizontal and vertical integra-

tion within the management framework for water

resources and services, a more equitable, efficient, and

sustainable regime will emerge (Global Water

Partnership, Framework for Action 1999).

irrigated area, harvested cropped area. For example, a 1-hectare

plot that has two crops per year counts as 2 hectares.
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——, net physical area of irrigated agricultural land.

irrigation, deficit aims to increase productivity per unit of water

with irrigation strategies that do not fully meet evapora-

tive requirements.

——, precision aims to reduce nonbeneficial evaporation

through more uniform application; includes drip irriga-

tion, precision sprinklers, and level basins (laser levelling).

——, supplemental irrigation supplementing limited rainfed

agriculture during critical periods in the growing season.

model a schematic description of a system, theory, or phenom-

enon that accounts for its known or inferred properties

and may be used for further study of its characteristics.

——, IMPACT: an economic model developed by the

International Food Policy Research Institute to analyse the

supply of and demand for world food and consequences

for world food trade (Rosegrant and Ringler 1999).

——, PODIUM: a water policy model developed by the

International Water Management Institute to analyse the

supply of and demand for water resources, with detailed

analysis of the water for food and rural development at

the national and global levels (IWMI 2000).

——, WaterGAP: a global model combining a hydrology compo-

nent based on climate factors with a dynamic analysis of

uses; relies on a 0.5 by 0.5 degree grid for analysis at the river

basin level. Developed by the Centre for Environmental

Systems Research at the University of Kassel (Alcamo and

others 1999).

overextraction groundwater extraction that exceeds recharge

and results in dropping groundwater tables.

potential basin use ratio of consumptive use in a river basin to

the usable water supply. Where this is lower than current

basin use there is scope for water resource development

from a technical and economic perspective; does not indi-

cate whether such development is socially or environ-

mentally desirable.

primary water supply amount of water that can be diverted or

pumped with current infrastructure.

productivity amount of products or services produced per unit of

water consumed. At a fixed demand for products or serv-

ices, increasing productivity means reducing the demand

for water. Increasing productivity can be the result of tech-

nological as well as management improvements.

rainwater harvesting efforts to increase the amount of rainfall

captured and stored for later use. Usually refers to small-

scale, household or community-based efforts to increase

the amount of rainfall that recharges groundwater or to

capture runoff from fields or roofs in small storage struc-

tures such as tanks.

renewable water resources the portion of rainfall that enters

into streams and recharges groundwater.

sanitation disposal of household and industrial wastewater,

excreta, and so on.

scarcity, economic indicates that sufficient water resources are

available to meet demand but that water supplies would

need to be developed to do so, creating a financial and

capacity problem when economic scarcity is high.

——, physical indicates that even with the highest feasible effi-

ciency and productivity of water, there are insufficient

resources to meet demand.

scenario story about the future with a logical plot and narra-

tive governing the manner in which events unfold. A

possible course of events leading to a resulting state of

the world (or image of the future), not a forecast or pro-

jection.

sovereignty the right of national governments to manage and

use water resources that originate in or pass through their

national territory as they see fit. In international basins

cooperation over shared management of water resources

is of paramount importance. Increased cooperation would

lead governments to voluntarily accept limitations on

their sovereignty over water.

storage to retain flood water for later human use. Includes tra-

ditional means such as small tanks and large and small

reservoirs, as well as storage in groundwater aquifers.

surface water water in streams, rivers, or lakes.

usable water supply the amount of renewable resources that

can be used if all technically and economically feasible

storage and diversion structures are built.

valuing ecosystem functions healthy ecosystems, both freshwa-

ter and terrestrial, provide many services from fish and

wildlife production to flood control to recreation. More

research into ecosystem functioning is needed to assess

the values of the services provided.

vision a desirable future and the way to get there.



——, global global World Water Vision describes a desirable

water future for 2025 for all uses and for the world as a

whole as well as the key strategic actions required to

achieve this future.

——, plural given that different stakeholders from various parts

of the world have different backgrounds, experiences, and

interests, a single World Water Vision that has the support

of everybody is not likely to evolve except at the level of

basic principles. There will be plural visions on what con-

stitutes a desirable water future, but what counts is to

achieve a widely shared agreement on urgent actions to

move in the right direction. This agreement should involve

a much larger section of the population than to date.

——, regional vision of a desirable water future for 2025 for all

water uses in a specific region—such as South Asia, the

Mediterranean, or Southern Africa. More than 15

regional Visions were developed as part of the World

Water Vision exercise.

——, sector vision for a desirable water future at a global scale

for a specific water subsector. Sector visions were devel-

oped through extensive consultations for Water for

People (Vision 21), Water and Nature, Water for Food and

Rural Development, and Water in Rivers. Special, more

limited efforts were undertaken for Water and Tourism, a

Social Charter, and Water Sovereignty.

virtual water water used to produce a good or service. For exam-

ple, 1 kilogram of wheat contains at least 1,000 litres of

virtual water.

Vision Management Unit unit of the World Water Council respon-

sible for day-to-day management of the World Water Vision

exercise. Housed in the Paris headquarters of the United

Nations Educational, Scientific, and Cultural Organization. 

water consumed water delivered to a use that is evaporated or

incorporated into products and organisms, such that it

becomes unavailable to other users.

water crisis the current widespread and chronic lack of access to

safe and affordable drinking water and sanitation, the

high incidence of water-related diseases, the destruction

of wetlands, and the degradation of water quality in rivers

and lakes.

watershed an area from which rainfall flows off through one

particular watercourse. A large watershed is often com-

posed of subwatersheds because each tributary of a main

river has its own watershed.

water stress an indicator of insufficient water of satisfactory

quality and quantity to meet human and environmental

needs.

water subsidies government funds that cover part of the cost,

directly or indirectly, of making water services available to

users and disposing of wastewater.

water use the renewable resources withdrawn from surface and

groundwater for human use. Part of this is returned after

use and subsequently reused or left in nature.

water withdrawn water diverted from streams or rivers and

pumped from groundwater aquifers for human use.

wetland a natural area covered at least part of the time or sea-

sonally with water, such as a marsh, a floodplain, mud-

flats, or a delta.

World Water Commission established by the World Water

Council to guide the World Water Vision exercise.

World Water Council established in 1996 as a neutral, non-

profit, nonpolitical, and independent forum to advocate,

assist, and advise on global water issues—a global water

policy think tank.

World Water Vision exercise the process developed for the

World Water Vision with the participation of more than

15,000 people in an 18-month period.
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Intergovernmental Panel on Climate Change  52

international

agreements  xxiv, 44

donors  61

institutions  3

law  xxiv, 44

private sector  61

river basin management  xxii, xxiv, xxvi, 3, 43–44, 57

International Commission on Irrigation and Drainage (ICID)  27

International Commission of Large Dams  20

International Drinking Water Supply and Sanitation Decade (1981-90)  xx, 5

International Food Policy Research Institute (IFPRI)  xiv, 38

International Hydropower Association  39

International Standards Organisation (ISO)  52

International Water Management Institute (IWMI)  xiv, 27

investments

activities for Vision implementation  59

cleaner technology  52

increasing  3, 60

International Drinking Water Supply and Sanitation Decade  xx

international private sector  61

smarter  xxvii–xxviii

wastewater management  xx, 16

investor groups  61

irrigation

better management of  xxiii

deficit  33

expansion for agriculture  xxi, xxii–xxiii, 23, 27–32

feedback  xxiv, 32, 45

flood dependance  17

full-cost pricing  55

groundwater  5, 8

management transfer programmes  42

net areas  8

problems  8

projections  25, 26

restructuring of  42

subsidies for  xx, 6, 55

supplemental  xxiv, 32, 33

withdrawals for  xxi, 7–8, 10, 60

ISO see International Standards Organisation

Israel, wastewater recycling  51

IWMI see International Water Management Institute

IWRM see integrated water resources management

Japan, rainwater harvesting  41

joint management systems  19

knowledge distribution  56

Latin America  9, 40

legislation  42, 54

low-cost pricing  20, 41

management

changing  xxiv

crisis of  xxviii

transfer programmes  42

transparent and accountable  xxvi

see also integrated water resource management (IWRM)

marginal cost pricing  55

market-aided selection  38, 39, 51

Marrakech Declaration  iv

Mekhong River dam  52

Mexico, bottled water consumption  14

Mississippi River, floods  17

monitoring  3, 15

more crop per drop  xxiii, 32

municipalities

blue water use  12

business as usual projections  26

global water use  8

renewable water use  53

wastewater reclaimation  xxvi

withdrawals  7, 10

natural catastrophes  17–18, 19

Nepal, water rights  42

Netherlands  17, 26

Nigeria, floodplain use  43

nonwater-based sewage systems  xxvii, 51

North Africa, groundwater recharging  40

North America

annual renewable water resources  13

drying up of rivers  xx

residential use rates  9

transgenic crops  39

nutrition  50

Oceania, annual renewable water resources  13

ownership  64

Pakistan

drying up of rivers  17

groundwater recharging  51

irrigation  8

wheat yields  33

participatory approaches

decision making  2, 3, 19

inequalities  19

World Water Vision  xii–xiii

Peru  14, 42

pesticides  xxvii, 35, 51

physical water scarcity  26

piped water sustems  14

plant varieties

biotechnology  38

improvement of  xxiv, 33

water productivity  32

PODIUM  45

Polestar scenario tool  45

policies  59, 62–63

political will  3

polluter pays principle  43, 55

pollution

control  50

groundwater  16–17

industry  14

removal costs  14

rivers  16

population  iv, xix, 5, 49, 54

potential basin use factor  26

power industry  14–15

precision farming  56

precision irrigation  xxiv, 33
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pricing

full-cost  xxvi, 2, 41, 54, 55–56, 61

investment incentives  xxiv, xxv, 3, 41, 44

low-cost  20, 41

primary water supply (PWS)  7

private sector  3, 61

production scarcity  34, 35

productivity

increasing  xxi, xxiv, 23, 32–38, 44–45

industrial water  33

projections  25–27

see also scenarios

promotion strategies, sanitation  14

public

access to information  64

awareness  44, 57

financing  iv

funding  xxvi, 56–57

investment  2, 39, 55

management  3

participation  49, 57

sector  61

transgenic crops acceptance  39

PWS see primary water supply

quality

agriculture  16

criteria  14

decline of  iv, 6, 15–17

protection of  52

rainfall  6, 7

rainfed agriculture  xx, xxvii, 11, 23, 32

rainwater, harvesting  xxiv, xxvi, 32, 40–41, 50

reallocation, water use  xxiii, 38

recognition, of water crisis  53

recycling  xxiii, 32, 51

regulatory agencies  50

remote-sensing data  56

renewable water resources

consumption  12

dams  20

definition  20–21

regional  13

unusable  xx

usable  xx, 6–7

withdrawals  10, 12

research, funding for  xxvi, 2, 41, 44, 56–57

reservoirs  8, 12, 20, 26

residential use rates  9

resources

better management practices  33

depletion of  17

reforming management institutions  24

rehabilitation of  49

renewable  xiv, 6–7

sustainable management of  1, 32

reuse water  51

rights  xxvii, 42, 50

Rio Conference on Environment and Development  54

rivers

drying up  17

international basins  7

pollution of  15, 16

runoff from  7

urban  15

rule of law  64

rural development, water use  7–8

Russia, inland navigation  15

Russian State Hydrological Institute  xiv

sanitation

access to  iv, xx, 1, 6, 9, 49

definition  21

financing of  55

low- or no- water systems  xxvi, 50

promotion strategies  14

urban environmental  56

scarcity  iv, 26–28, 34, 35

Scenario Development Panel  xiv, 32

Second World Water Forum  xiii, 55, 57, 64–65

segmentation  54

semi-arid river basins  7

service-oriented management  xxiv, 41

services  xx–xxi, 9, 50

sewage  51, 60

Shiklomanov's projections  27

siltation  20

social

development  54

equity  64

impacts of increased production  xx

impacts of water storage  24, 32, 51–52

mobilisation  61

Social Charter for Water  55

soil conservation  xxvii, 51

solar-powered desalination  52

Somalia, floods  17

South Africa  17, 42

South America, annual renewable water resources  13

South Asia, water storage  39

South and East Asia, future trends  30

sovereign rights  57

specialisation  54

Sri Lanka, International Water Management Institute  xiv, 57

stakeholders

implementation activities of WWV strategy  62–63

involvement  xiii, xxvi, 2, 3

representation  54

Stockholm Environment Institute  xiv

storage

facilities  55–56

increasing capacity  xxi, xxiv, 24, 32, 39–40, 60

small-scale techniques  xxiv

storms, flood comparison  19

stress

assessment indicators  26

business as usual scenario  28, 29

industrial countries  27

projected  25–27, 30

Sub-Saharan Africa  9, 30

subsidies

indirect  55

irrigation  19–20

poor  2, 3, 64

social mobilisation approaches  61

wastewater management  14

water services  xx–xxi, 6

subsidised, unaccountable publicly-owned water supply model  14
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supplemental irrigation  xxiii, 32, 33

supply-oriented approach  6, 19

surface water  6, 15–17

sustainable management  xxi

Sweden, Stockholm Environment Institute  xiv

tanks, water storage  32

teacher training  57

technology  xxvii, 51, 52

technology, economics and private sector scenario  24, 45

cereal production  36

water scarcity  34, 35

temperate zone river basins  xx, 7

terrestial ecosystems, green water  11

thermal power plants  14

tissue culture  xxvii, 38, 51

trade  38, 51

training  44, 57

transboundary collaborative agreements  xxviii, 53

transboundary water conflicts  iv

transgenic crops  39

transparency  xxvi, 3, 50, 64

transport  15, 43

tropical

freshwater biodiversity  15

river basins  xx, 7

Tunisia, wastewater recycling  51

undernourishment  xx, 6, 38

United Nations

Agency Coordinating Committee's Subcommittee on Water

Resources  56

Comprehensive Freshwater Assessment  26

Conference on Environment and Development  54

Convention on the Law of Non-Navigational Uses of International

Watercourses  43–44

Convention on the Use of Non-navigable Waters  57

Education, Scientific and Cultural Organisation, environmental

awareness  57

Medium Scenario  45

United States

bottled water consumption  14

drinking water infrastructure  60

drying up of rivers  17

groundwater irrigation  8

groundwater recharging  40

unified watershed assessments  52

user costs  14

wheat yields  33

urban areas

environmental sanitation  56

river pollution  15, 16

sewage  55

wastewater management  16, 50

water vendors  14

urbanisation  iv, 54

usable water resources (UWRs)  xx, 7

usage

global  8

industry  8–9

inequalities  19

new responsibilities  xiii

people  8–9

projected  25–27

reallocation of water  38

renewable  53

user costs  14

utilities  61

UWRs see usable water resources

values and lifestyles scenario  25, 35, 36, 45

vegetated buffer strips  52

vendors, urban populations  14

Venezuela  15, 17

Vision to Action  xv

waste treatment  49

wastewater

management  5, 6, 14–15, 16

recycling  xxvi, 9, 51

treatment  xx, 27, 43, 51

withdrawals  10

Water Environment Federation  60

water markets  54

Water Supply and Sanitation Collaborative Council  59–60

water-related diseases  xx, 6, 9, 42, 50

WaterGAP model simulations  25, 45

watershed action programs  42

weed control  33

West Africa Rice Development Association  39

wetlands

artificial  xxvii, 52

decline of  1, 6

degradation of  xx

protecting  43, 57

water storage  xxiv, 32

wheat yields, water productivity  33

withdrawal-to-availability ratio see criticality ratio

withdrawals

blue water  10, 12

business as usual projections  26, 28

criticality ratio  26, 28, 29

decline of  xxi

future projections  1, 27, 30

high water stress  31

impact of  54

increase in  51

irrigation  60

unusable water  xx

uses of  7–15

women

empowerment of  xxvi, 50

participation of  3, 19, 54

World...

Commission on Dams  20, 40

Trade Organisation  56

Water Commission  vi, 54, 61

Water Council  iv, xii

Water Fair  65

Water Forum  iv, xii, 57, 59

Water Scenarios: Analysis  xiii

yield, increasing  xxvii, 38

Zaire, dams  51–52
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