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VISION FOR WATER AND NATURE

“FOR MANY NATIONS TODAY, SECURITY CONCERNS
CENTRE LESS ON BOUNDARIES AND EXTERNAL MILITARY
MIGHT THAN ON INCREASING CONFLICTS STEMMING
FROM POVERTY, DISPLACED PEOPLES, ECONOMIC INSTA-
BILITY AND COMPETITION OVER SHARED RESOURCES.
THESE CONFLICTS ARE MAJOR ISSUES AND ALL OF
THEM ARE ENVIRONMENT RELATED... THOUGH THE
ENVIRONMENT TODAY IS A CAUSE OF POLITICAL TEN-
SION AROUND THE GLOBE AND WILL LIKELY BECOME

A SUBSTANTIAL SOURCE OF CONFLICT IN THE YEARS
AHEAD, THERE IS ALSO EVIDENCE THAT THE EQUITABLE
RESOLUTION OF RESOURCE DISPUTES CAN HELP PROMOTE
WIDER PEACE AMONG NATIONS.”

Her MAJESTY QUEEN NOOR OF JORDAN,
PaTRON OF IUCN

ViISION for water and Nature

A Vision is presented here of a world in which the
benefits of freshwater and related ecosystems to humankind
are optimised, while the intrinsic values of these systems are
respected and preserved. In this world, the mutual dependence
of people and ecosystems is accepted, and unavoidable
loss of ecosystems’ functions and biodiversity is more than
compensated through restoration.

This Vision describes a world in which environmental
security is guaranteed because everyone values and accepts
personal responsibility for the conservation and wise use

of freshwater and related ecosystems.

A World Strategy The maintenance of environmental

for security is based on integrated manage-
Conservation ment of all land and water use through

and Sustainable an ecosystem-based approach within

river and drainage basins, including their

Management of associated marine and coastal zones.

Water Resources It is also a world in which social

in the 21 Century security is strengthened by providing

everyone with equitable access to and

responsibility for safe and sufficient
water resources to meet their needs and rights, by means that
maintain the integrity of freshwater and related ecosystems.

Finally, it is a world where ecosystems are managed
and used in a fair and equitable manner for @€CONOMIC
secur ity. Efforts are made to rectify and reverse existing
trends in demographics, consumption patterns and human-
nature relationships, in order to ensure that the current and
future demands for water resources are realistically achievable
without compromising the ecological, biological and
hydrological basis and integrity of freshwater and related
ecosystems.



ViSion de I'eau et de la nature

Ce document présente une vision d’'un monde ou sont
maximisés les bienfaits que procurent a I'humanité I'eau douce
et les écosystémes qui en dépendent, dans le respect et la
préservation des valeurs intrinséques de ces ressources. Dans
ce monde, non seulement I'interdépendance des é&tres humains
et des écosystémes constitue-t-elle un principe admis, mais
les travaux de remise en état compensent largement la perte
inévitable des fonctions et de la biodiversité des écosystémes.

Selon cette vision, dans ce monde, la Sécurité
environnementale est assurée du fait que tout un chacun
respecte et juge importante sa responsabilité de conserver
I'eau douce et les écosystémes qui en dépendent, et d'en faire
un usage judicieux. Le maintien de la sécurité environnementale
est le fruit de la gestion intégrée, dans

Stratégie ‘ ¢ )
les bassins fluviaux et hydrographiques
mondiale (y compris les zones marines et cotieres
de o qui y sont liées), 'de toutes les utilisations
des terres et de I'eau selon une approche
et de gestion écosystémique.
durable des Ce monde jouit également d'une

sécurité sociale accrue. Par le biais
de mesures de maintien de I'intégrité

de I'eau douce et des écosystémes qui
en dépendent, chaque personne profite
d’une part équitable d'un approvisionnement adéquat en eau
salubre, qui lui permet d'exercer ses droits légitimes et de
subvenir a ses besoins, et s'engage & &tre responsable de ces
ressources.

au 21° siécle

Enfin, dans ce monde, les écosystémes sont gérés et
utilisés de fagon juste et équitable aux fins de la Sécurité
économique. Des efforts sont déployés pour corriger et
renverser les tendances actuelles en matiére de démographie,
de consommation et de rapports entre les &tres humains et
la nature, afin de satisfaire de maniere réaliste a la demande
présente et future en eau douce sans nuire aux processus
écologiques, biologiques et hydrologiques ni a I'intégrité de
I'eau douce et des écosystémes qui en dépendent.

WATER - THE SOURCE OF LIFE AND THE RESPONSIBILITY OF ALL

Vision de Agua y la Naturaleza

Se ofrece aqui una Vision de un mundo en el que se
optimizan para la humanidad los beneficios de los ecosistemas
de agua dulce y otros conexos y al mismo tiempo se respetan
y preservan los valores intrinsecos de dichos sistemas. En este
mundo, se acepta la dependencia mutua de las personas y los
ecosistemas y, con la restauracion, se compensa con creces
la pérdida inevitable de funciones y

biodiversidad de los ecosistemas. Estrategia

Esta Vision describe un mundo Mundial para la
en el que se garantiza la seguridad
ambiental porque todos valoran y Conservacién y
aceptan su responsabilidad personal por  manejo Sostenible
la conservacion y utilizacién razonable
de los ecosistemas de agua dulce y otros 9@ Recursos
conexos. Se mantiene la sequridad ambi-  yidricos en
ental debido al manejo integrado de todos
los usos que se le dan a la tierra y al agua el Siglo Xx1

gracias a una solucién de ecosistemas que
se aplica en las cuencas fluviales y de drenaje, incluyendo sus
zonas marinas y costeras relacionadas.

También es un mundo en el que se fortalece la seguridad
social al proporcionar a todos acceso equitativo a recursos
seguros y suficientes de agua asi como responsabilidad
por éstos, de modo que puedan satisfacer sus necesidades
y derechos, con medios que conservan la integridad de los
ecosistemas de agua dulce y otros conexos.

Por altimo, es un mundo en el que los ecosistemas se
gestionan y utilizan de una manera justa y equitativa para
lograr la seguridad econémica. Se procura rectificar
e invertir las tendencias actuales en demografia, pautas de
consumo y relaciones ser humano-naturaleza con el fin de
garantizar que la demanda actual y futura de recursos hidricos
se pueda satisfacer de manera realista sin comprometer la
base e integridad ecoldgicas, biologicas e hidrol6gicas de los
ecosistemas de agua dulce y otros conexos.

This One
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Foreword

This document contains all of the key reports generated
during the development of the Vision for Water and Nature,
the environment and ecosystems component of the Vision
for Water, Life and the Environment for the 21+ Century,
generally known as the World Water Vision.

IUCN — The World Conservation Union accepted the
leadership of the development of this Vision, which was the
first meaningful attempt to fully integrate environmental
issues into the development of a comprehensive strategy for
water resource management at the global level.

The development of the Vision for Water and Nature came
to a culmination with its official presentation to the world
at Water and Nature Day, Sunday, March 19, 2000, during
the Second World Water Forum in The Hague. Immediately
following this Foreword you will find the opening address
delivered by Her Majesty Queen Noor of Jordan, Patron
of IUCN. This is followed immediately by the summary of the
day’s discussions by Sir Martin Holdgate, former Director
General of IUCN.

The first document in this volume is the Vision for Water
and Nature itself, which is intended to serve as a strategy
for both conservation and sustainable management of water
resources for the first 25 years of the new millennium. Instead
of considering the environment as one of many water man-
agement sub-sectors, our consultations led us to emphasise
the crucial role of ecosystems as the basis of our life support
systems, without which environmental security, social security
and economic security cannot be achieved and sustained.
The subject matter treated in this document therefore goes
beyond strict ‘environment’ or ‘conservation’ issues and works
towards defining a new pathway for integrated and sustain-
able land and water resource management. It proposes that
this form of integrated management can only be effective
if it is fully participatory, involving all stakeholders, and if it
encompasses the full geographic dimensions of catchments
or basins, especially when these cross regional and national
boundaries.We hope that not just the environmental commu-
nity but women and men in their everyday lives can take
ownership of this Vision and actively pursue it.

WATER — THE SOURCE OF LIFE AND THE RESPONSIBILITY OF ALL

The process of developing the Vision involved background
research and extensive consultations with a wide range of
stakeholders , beginning in January 1999 and extending into
early 2000. Key elements of this process included the prepa-
ration of three thought-provoking Discussion Papers, which
in turn served as the focus for three thematic workshops held
as follows:

e Freshwater ecosystem management and social security,
Harare, Zimbabwe, April 1999

e Freshwater ecosystem management and economic security,
Bangkok, Thailand, June 1999

o Freshwater ecosystem management and environmental
security, San José, Costa Rica, June 1999

Consultations also included representation by environmental
specialists at a wide range of meetings associated with the
development of Regional Visions and the other Sector Visions,
which together comprise the building blocks of the overall
World Water Vision. Finally, comments on the discussion
papers, the Water and Nature workshop reports and earlier
drafts of the Vision were invited and received via a dedicated
Internet site and discussion group and through a network of
experts assembled by the World Bank.

Each of the three Discussion Papers is included as a sepa-
rate document in this volume, followed by the pertinent
Workshop Report, in the above order.

| encourage the reader to consider this material as it was
intended - to provoke thought and discussion. The ideas
contained herein are not meant to be definitive solutions but
to lead the interested reader on the path towards reaching
our vision of a world in which every human being accepts
responsibility for conserving and caring for life-giving water
resources and the freshwater ecosystems that provide them.

(%’ =
M. C. Mercer

Director, IUCN Canada Office

Project Director, Vision for Water and Nature




VISION FOR WATER AND NATURE

Address

Her Majesty Queen Noor of Jordan
IUCN’’s Vision for Water and Nature

The Hague

March 19, 2000

Your Royal Highness,
Your Excellency,
Distinguished guests and participants,

It is a privilege for me to join you today, to address a crucial
problem facing us all, the rapid depletion and degradation of
our world's most precious resource — water. When | consider
the crisis we are here to discuss, two images spring to mind.
One we all share — the harrowing image of the flooding in
Mozambique, where people were threatened first by a surfeit
of water, and then by the greater threat of no clean water
at all. There could have been no more vivid demonstration of
the power and preciousness of something we so often take
for granted.

The second image is a picture | saw recently, taken from
aboard the Space Shuttle, showing a mighty river basin, utterly
bone dry. We have often heard that the Great Wall of China
is the only human structure visible from space with the naked
eye. In fact, | have it on good authority that is a myth. But
how much more sobering it is to think that it is not a human
structure, but human destruction, that we can see. Through a
combination of climatic change and human mismanagement,
the damage to our rivers, the veins that carry the life-blood
of our planet, is becoming glaringly clear.

We are witnessing the consequences of deforestation,
of water pollution, and of greenhouse gases changing the
climate of the entire planet, altering weather patterns so that
more floods and droughts can be expected in the future. Nearly
a quarter of the world’s six billion people have no access to
safe drinking water, while almost half lack adequate sanitation,
with water-related diseases killing up to four million people
a year.

Fifty per cent of all the wetlands in the world have disap-
peared in the last decades and more than 800 freshwater
species are currently threatened with extinction. We are not
just consuming water more rapidly than it is replenished.
Our over-consumption is taking its toll on the ecosystems we
depend upon.
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As we destroy our environment, we also destroy the
foundation for sustainable development of communities and
societies. If humanity continues to misuse water resources,
then individuals and societies will continue to suffer. Social
and economic insecurity will come from severely degraded
rivers, lakes and groundwater reserves. In times of scarcity,
we see rising stress over water and water resources. The
environment today is a cause of political tension around the
globe and risks becoming a substantial source of conflict
in the years ahead.

As so many speakers have stressed during this forum,
if we do not change the way we manage the limited water
we have, what is now a crisis will become a global disaster.
But there is also evidence that the equitable resolution of
resource disputes can not only help our environment and
development, but can promote wider peace.

It is my privilege, as Patron of IUCN - The World
Conservation Union, to present the Vision for Water and
Nature, the environment and ecosystems component of the
World Water Vision. The result of three years’ work by the
World Water Council, of which IUCN is a founding member,
the World Commission on Water and the Global Water
Partnership, the Vision is a major attempt to fully integrate
environmental issues into water resources management, and
constitutes a vital part of the World Water Vision’s perspective
for water, life and environment for the 21+ century.

IUCN - The World Conservation Union took the lead in
developing the Vision for Water and Nature, in consultation
with many other organisations and individuals. Through papers,
workshops, a dedicated internet site and discussion groups,
the IUCN produced insights into freshwater ecosystem
management for social, economic and environmental security.
The result is a daring Vision for the next century that goes
beyond environment and conservation. It defines a new
path for integrated and sustainable land and water resources
management.

But as things stand, the look ahead is bleak.



By 2025, the world will need to make available 20 per cent
more water to supply the extra three billion people expected
on the planet. By then, one in every three people -mostly in
developing countries— will struggle to find water just to drink
and bathe, much less to grow food. Water abstractions are
predicted to increase by almost 50 per cent in developing
countries. And, in Europe, more than 40 per cent of all
groundwater reserves will be polluted with nitrates and
pesticides.

Over the past few days, we have been exploring the water
needs of different regions of our planet.

As you may have heard in sessions yesterday, the situation
is particularly harsh in the region | am most familiar with, the
Middle East. Rivers and renewable underground sources now
supply only about half the water the region needs.

In Jordan, where the average Jordanian has access to only
85 litres daily compared to 600 litres used by an American,
Amman residents last year received piped water for just
24 hours a week, and some outlying towns had to manage
on single weekly deliveries. In Damascus, water supplies were
shut off last fall threc or four nights a week and Egypt's
rising food imports reflects its own water crisis. Israel, the
Palestinians and Jordan together consume about 3.2 billion
cu.m of water a year. But in a year of average rainfall, only
2.5 billion cu.m are replenished. In 1999, Israel's main reservoir,
Lake Tiberias, dipped to the lowest point since the 1930s.

In Gaza, according to the World Bank, each Palestinian now
has access to less than 57 litres of water a day.

Northern Africa, the Middle East, southern Africa and parts
of China and India could face absolute water scarcity within
25 years — less than 1,000 cubic meters of water per person
each year. Latin America and most sub-Saharan Affica miust
boost water resources by at least 25 per cent within two
decades or face the same fate. Some countries will have to
undertake massive water development projects, which can
be vastly expensive and carry huge environmental risks.

This Is the future we face if things continue as they are.
But it is a future that we intend to replace with our Vision for
Water and Nature. There is no doubt that the world's water
resources are at serious risk. But we do not have to accept it.
Experiences around the world show that such a future is
avoidable.

WATER — THE SOURCE OF LIFE AND THE RESPONSIBILITY OF ALL

If we build on what we have already learned, on what we
know of sustainable practices and conservation measures, we
can realize the world we envision here today. But we will
have to address some thorny questions first, questions about
equity, tradition, and self sufficiency.

Those of us here, and conservationists around the world,
have realized that clean water, ecosystems and human activi-
ties are not separate realms. If we can spread the idea that
social well-being, economic stability and the natural environ-
ment are interdependent, and degradation of any one endan-
gers of all three, even those who have not made the environ-
ment a priority will see that we can no longer overuse and
misuse our water resources.

Keeping ecosystems alive should be a guiding principle in
the decisions we make. This is of course no easy task.
Different parts of the world have their own reasons for ignor-
ing environmental needs. Wealth breeds indifference, while
poverty breeds desperation.

In the developed North, abundance in both money and
natural resources, insulates the inhabitants from the conse-
quences of water wastage. In the developing South, where
the worst natural shortages occur, poverty makes survival the
priority and pushes environmental concerns to the fringes.

It is unfair to place the bulk of the burden of ecological
preservation on those very countries already staggering under
supreme shortages of resources, education, infrastructure,
and money. We have to assure the preservation of ecosystems
and biological diversity, yes, but we must also help secure the
livelihoods of communities around the world.

And those who use the lion’s share of the world's water
must share with those who have less - they must share their
resources, their expertise, and their understanding that the -
challenges faced in other parts of the world must be recog-
nized as their own challenges as well.

Naturally, such changes require effort. They require raising
the awareness of individuals and communities and equipping
them with the practical tools to use water wisely. They require
the development of knowledge and know-how, to experi-
ment with new approaches in water management and apply
them to other regions. They require resources to be allocated
to support such experiments and keep improved manage-
ment practices in place. And, finally, they require people.
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VISION FOR WATER AND NATURE

People have to be enabled to participate in making the
decisions that affect their most fundamental needs. And for
this reason | am delighted to see that the Forum organisation
has sponsored the attendance here of about 450 participants
from the global South, members of grassroots movements,
youth groups, women'’s organizations, and representatives of
indigenous groups. When the people - particularly women,
who are absolutely pivotal in this regard - are given a stake
in their own future, they will take responsibility and do what
needs to be done, making changes that would be impossible
if imposed by some higher authority.

In that spirit of initiative and cooperation, the Vision for
Water and Nature proposes six goals that will lead us to a
sustainable water world. We, as societies and individuals,
must choose to:

1. Care for the planet’s ecosystems by respecting,
conserving and restoring the planet's freshwater resources;
2. Adopt an ecosystem-based approach within
river basins for sustainable water resources management;

3. Empower people to establish participatory, equitable
and responsible water use;

4. Create political will and good governance
to facilitate wise water use and prevent water conflicts;

S. raise awareness and strengthen capacity to change
human behaviour to reduce water consumption and
waste and protect ecosystems;

6. develop and share knowledge and technology to
improve water resources management.

All of these raise issues — of responsibility for these goals,
of encouraging participation, and of effective implementation.
And here, too, the Vision, can provide suggestions:

e Governments, both national and local, should institute
participatory ecosystem-based water management;

e Governments and international financial institutions, such
as the World Trade Organisation and the World Bank, should
establish conservation incentives based on ecosystems’ full
economic, ecological, cultural and intrinsic values;

e National governments, working together or through the
United Nations, must define rights and ownership for interna-
tional and national water and land resources;

o Educational institutions and non-governmental organisations
(NGOs) should take the lead in training community leaders;
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o The private sector, municipalities, and individuals must take
full responsibility for compliance with existing laws and ethical
codes, and governments must enforce these in order that
they have the strength of purpose that they need;

o Community-based groups and NGOs, with government
support, must build and strengthen education and communi-
cations to involve the people in the process;

® Research institutes, universities, environmental NGOs
(ENGOs) and the private sector must develop and exchange
new ideas in the quest to preserve our water.

The Vision for Water and Nature is not a rule book, but
a recipe for change, meant to inspire, not proscribe. Actions
have to be adapted to local needs, abilities and opportunities.
Different nations, cultures, peoples and institutions must be
free to use different methods to achieve the vision.

Today, we will discuss the Vision and the actions it
requires, and explore the viability of those actions around the
globe. Some of the foremost experts in the world are here
to contribute their ideas. And of course, everyone present in
this room is invited to participate in the debates.

1 would like to express my admiration to all those whose
work over the last few years has given form to our Vision,
and made this meeting possible.

Also, we thank the Council and the Dutch Government for
hosting the 2™ World Water Forum and Ministerial Conference,
and to all those who have given their support to the Vision
process. And as Patron of IUCN | would especially like to
thank Ms Yolanda Kakabadse, and the rest of the IUCN team,
for their seminal efforts and ongoing hard work.

That hard work has gathered together an unprecedented
coalition of the world’s foremost experts on water manage-
ment.

Our own bodies and our earth’s surface are both about
70% water. Neither we nor the planet can survive without it.
The link between us and it is ineluctable.

Water can be a source of life or of death. In my own
region, it is a prerequisite for health, economic growth and
development, but it is finite resource and a potential source
of conflict. When we have enough, it can seem the most
innocuous of substances, but, as we see in Mozambique, in
excess, or especially as we are beginning to see around the
world, in scarcity, it can be immensely powerful.



The Holy Koran describes water as the wellspring of life;
throughout history and in every religion, it has had mystical
significance. But in our modern, commodified world, those
connotations have been lost. That kind of reverence is the
vision we must recapture towards our world’s water. Out of
that reverence will grow shared concern and willingness, and
collaborative effort to move from vision to action. The images
with which | began prove that we cannot compete with
nature; we cannot even control it. But we can work with it,
and with each other, to realize our dream of clean water,
healthy ecosystems and prospering societies for all the peoples
of the globe.

May your discussions, well watered with the ideas presented
here, bear excellent fruit.

Thank you.

WATER — THE SOURCE OF LIFE AND THE RESPONSIBILITY OF ALL
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Summary of Water and Nature Day

2™ World Water Forum
The Hague

March 19, 2000

Sir Martin Holdgate

Keynote address by H.M. Queen Noor,
Patron of IUCN

Water and Nature Day was opened by Queen Noor,
who delivered an eloquent and impressive speech.

Reactions to the Vision

Panellists: Delmar Blasco, John Briscoe, Geke Faber,
Yolanda Kakabadse, Claude Martin

The first session concluded that the Vision was broadly
accepted by the participants. The crisis is indeed real, and has
started. We have to alter public attitudes to water, and make
sure that its fundamental role as the resource at the heart of
global life is recognized. Water can be a foundation for peace
rather than a cause of conflict if it is cherished as an essential
part of our life support system and managed for the common
good. We have to persuade people that ecosystem health is
the key to economic and social health.

But the key lies in linking Vision to Action. Water is an
intensely political subject. Water action must involve all stake-
holders, linking governments, NGOs, engineers, ecologists
and local communities. We need joined-up thinking, and this
means better communication. We need to get away from
sectoral rivalry and recognize that we must have joined-up
management. But we must be practical: integrated water
management does not remove the need for specialists but
rather demands that the various fields of expertise are har-
nessed effectively. The goal is a water agenda that is nature-
based, managerially practical and socially compassionate.
Finally, it was emphasised that the Vision for Water and
Nature had to be joined up with the other Visions - notably
those of Water for Food and Water for People - in an overall
approach that works with nature and not against it.

Reactions to the diagnosis of degradation

Panellists: Maude Barlow, Chris Dickens, Ghaith Fariz,
Maritta Koch-Weser, Cecilia Tortajada

The debate in the second session centred on the question
of whether the downward spiral of degradation —the ‘bleak
diagnosis’ -was correct. The conclusion was that such degra-
dation was indeed occurring, impelled by poverty but with the
poor as its principal victims. It was also clear that the problem
was not lack of knowledge - poor people often understand
the destructive impact of their actions - but expediency. At
the global level the wastefulness of the situation was reflected
by the high expenditure on disaster relief, as compared with
limited investment In disaster prevention.

The session agreed that there was a need to help all of
society — but especially the poor — by maintaining ecosystem
functions which can often save money and supply irreplace-
able resources. Sustaining wetlands is cost-effective and the
goal should not be merely to maintain basic ecosystem func-
tions but to optimize them as the foundation for sustainable
water resource use. Engineering works are needed, but we
must not seek to cure all ills by technofixes.

What about the solutions? The suggestions may be
grouped under five broad headings:

o we need an urgent restoration programme -a wetland
restoration decade -to reverse the results of years of
degradation;

o we must value wetlands and the environmental services
they provide properly, and make sure those values are injected
into cost-benefit equations, and reflected in the prices
charged to those able to pay for water services;

e governments must accept their inescapable responsibilities.
They hold water in trust for their people, and must provide
leadership. They should seek nature-based sustainable water
management, should remove perverse subsidies and waste
stated to cost some US$220 billion a year, and promote water
conservation, research, education, and capacity building.

It was suggested that the new South African law might be

a model;



e the private sector has an important role, but it must operate
within the framework defined by governments as custodians
of water resources. The private sector should always work

in partnership with governments — but for such partnerships
to be effective the public sector must itself work better.
Globalization of industry should not be a threat if properly
controlled;

e water trading should not be regarded as a ‘silver bullet’, but
proper pricing can help conservation provided it is contained
within an equitable overall policy.

Power to the people:
broad perspectives of action.

Panellists: Moustapha Ould Abeiderrahmane, Gaétan
Guertin, Reema Nanavaty, Ted Scudder, Jean-Yves Pirot

In the third session we recognized that major catchment
management schemes like OMVS in the Senegal basin could
provide useful lessons, and needed to be studied accordingly.
The central issue in such schemes is likely to be how to
balance the needs of people and of nature (a theme first
elaborated in the World Conservation Strategy of 1980). Well
managed schemes could meet the needs of nature as well as
supply agriculture, electricity, and navigation. Controlled flood
releases were cited as one way of helping to meet nature’s
needs. It is however imperative that people in the basin
should understand how a scheme is to be operated - and
they must obviously have warning of flood releases.

Clearly any large scheme must be environmentally sound
and economically efficient as well as socially acceptable to
the people within the river basin concerned. Good schemes
should give security because they meet the needs for ecologi-
cal sustainability, water supplies, food and energy.

Alll stakeholders must be involved, to provide knowledge,
guide plans, define needs and secure sound management.
At present some key stakeholders — notably women and the
poor are often excluded and the consequences are damaging.
The role of women as owners, users and managers of water
must receive greater emphasis. Much more needs to be done
in developing effective mechanisms for involving people in
decisions about water basin and water ecosystem manage-
ment, and this involvement needs to commence when plans
are first formulated rather than when they are so well devel-
oped that those developing them are strongly committed.

NGOs have an important role in creating opportunities for
participation, and in developing institutions and partnerships.
But they must work within the framework of the societies
concerned, with sensitivity to their values.

WATER - THE SOURCE OF LIFE AND THE RESPONSIBILITY OF ALL

The Framework for Action

Panellists: Max Campos, Alfred Duda, Nels Johnson,
Jim Lamb, Tabeth Matiza Chiuta

The fourth and final session was about the Water and
Nature Framework for Action. The thrust of the draft frame-
work was generally endorsed, but a number of additional
points (some recapitulating discussion in the preceding
sessions) were made.

Three general considerations received especial emphasis:

o first, the Vision for Water and Nature must be integrated
into the broader Framework for Action that should emerge
from the Second World Water Forum and Ministerial
Conference so that sustaining ecosystems, providing food and
supporting people in other ways are treated as components
of one package and catered for by integrated catchment
management. Nature issues must not be treated in isolation,
or there is a real danger that they will be marginalized and
receive at best cosmetic attention while traditional economic
sectors dominate. We need joined up thinking and joined up
management;

o second, this joined-up thinking and action must link what
is done to implement the Vision and Framework for Action
to what is being done under other international instruments,
such as the UN Framework Convention on Climate Change
and the Convention on Biological Diversity;

e third, any action plan must evolve. Wetlands and the nature
they support are already in crisis, and climate change will
exacerbate those problems: today’s actions will certainly need
to be supplemented by others. But it is crucially important
that a start is made now with actions that are clearly both
practicable and urgent.

The proposed Framework for Action has six principal
sections. These were not challenged, but some supplementary
actions were suggested under many of the headings. In the
following summary, these are emphasised.

1. Care for and manage freshwater resources

The Framework suggests that this be achieved by
(a) leaving enough water in ecosystems to provide for essen-
tial ecological services; (b) controlling pollution and waste;
and (c) reconsidering infrastructure development. In addition
it was suggested that we should:

Xi
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e operationalize integrated management of water resources
within whole river basins, linking management of water to
management of land;

e emphasise the importance of the upper parts of river basins,
and especially mountain catchments, noting that people living
in such situations are often poor and need help if they are to
conserve ecosystem functions and prevent erosion;

¢ recognize the interlinkage between freshwater and marine
systems by including inshore marine waters in catchment
management plans.

It was also suggested that the World Commission on Dams
provided a model on which other international approaches
could be based.

2. Develop incentives for conservation based on the ecosystem
approach

It was noted that the ‘ecosystem approach’ has been
accepted as a guiding mechanism under the Convention on
Biological Diversity. Four component actions are outlined in
the Framework: (a) valuation of ecosystem goods and services;
(b) local payment to accountable institutions for effective
services; () reconstructing subsidies and taxes; and
(d) innovative financing of sustainable catchment use and
conservation.

It was agreed that under (a) the full value of water and
water resources must be estimated, incorporated in economic
analyses, and adduced in support of conservation. Ecosystem
functions and services must be quantified and valued, and
paid for by users (with support where necessary to assist users
too poor to pay for the resources on which they depend).

As additional actions:

o the costs of pollution should be internalized, through the
application of the polluter pays principle;

o standards and codes of practice for sustainable use of water
and wetland resources should he enforced, and safer substi-
tutes for polluting materials introduced;

e perverse subsidies and incentives should be identified and
removed;

e users of river basin functions should pay for the services
they use, and a means should be found to transfer funds from
downstream beneficiaries to the occupants of headwater
catchments, and so compensate them for measures they
undertake that benefit those downstream.

xii

3. Empower people for responsible water use
and conservation

The Framework suggested that this aim be achieved by
(a) establishing public participation; (b) equitable sharing of
water resources; (c) defining rights and entitlements of local
groups; (d) giving local groups a share in ownership of water
infrastructure and land; and (e) training leaders and commu-
nity groups. In discussion it was agreed that:

e the process should address access to water, and ensure
an equitable distribution of the right to extract and use it;

¢ public participation should begin when plans are first con-
sidered, not at a late stage when the proposers are already
strongly committed;

o special emphasis should be placed on building the capacity
to participate, especially among women;

o NGOs should be recognized as having a particular role in
capacity building.

4. Ensure political will and good governance

It was agreed that this should be done by (a) persuading
politicians to accept the responsibility to care for nature; (b)
ensuring compliance with existing laws, regulations and ethical
codes; and (c) properly implementing basin agreements and
institutional reforms. In addition there was agreement on:

o the need to raise understanding of water and nature issues
among political leaders and decision takers;

o the imperative of fighting corruption and inefficiency;

o the need to strengthen institutions for conservation and
sustainable development in many governments;

o the need to promote international conventions and agree-
ments, especially those relating to shared catchments and
providing for an equitable sharing of the costs and benefits
of using water and wetland resources sustainably.



5. Promote behavioural change by increasing awareness
and capacity

The proposal in the Framework that this goal should be
pursued by (a) improving communications outreach;
(b) formal education and training to enable people to act;
and (c) exchange of experience, so favouring common
approaches and capacity building, was accepted. In addition
emphasis was placed on:

e the need to recognize that traditional uses of nature are
often ecologically sound and flexible;

e establishment of the right of access by stakeholders to
available information;

o development of public-private partnerships and broader
stakeholder partnerships at an early stage in the development
of plans for catchment management and resource develop-
ment.
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6. Developing, maintaining and exchanging knowledge
and information

Five mechanisms are listed in the Framework, and were
not challenged: (a) participatory catchment management and
conservation, (b) defining and meeting ecosystem water
requirements; (c) biodiversity and ecosystem monitoring and
benchmarking; (d) maintenance and use of hydro-meteoro-
logical networks; and (e) development and application of
appropriate technologies. In addition participants urged:

o more research on ecosystem function and associated ways
of conserving it;

e work to establish and demonstrate the real economic value
of wetlands;

e recognition of the value of traditional knowledge, and of
the need to codify and apply it.

The meeting echoed several points made by Queen Noor
at the outset. All sections of society must join in establishing
the Vision for Water and Nature. It cannot be done by gov-
ernments alone, by NGOs alone or by professions and citizen
groups alone. There must therefore be interactive frameworks
that fit national circumstances. But the challenge is one of
the greatest facing the world community, because water is
at the heart of life, and without water, development cannot
proceed.

The final message is that we cannot compete with Nature:
we cannot truly control Nature, but we can and must work
with Nature.

xiii
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Preface

| am pleased and proud to present to you the Vision
for Water and Nature, the environment and ecosystems
component of the World Water Vision. It is a major attempt
to fully integrate environmental issues into water resources
management, and constitutes a vital part of the World Water
Vision's perspective for water, life and environment for the
21 century.

IUCN - The World Conservation Union took the lead in
developing the Vision for Water and Nature and worked with
a large group of organisations and individuals to produce
this Vision. From January 1999 until early 2000, extensive
consultations with stakeholders took place. Three thought-
provoking papers served as the focus of three theme
workshops on freshwater ecosystem management for social,
economic and environmental security. A dedicated internet
site and discussion group yielded more inputs. Results from
this process were provided to other fora and to the World
Water Vision team, and vice versa. The result is a daring
Vision for the next century.

WATER - THE SOURCE OF LIFE AND THE RESPONSIBILITY OF ALL

This Vision goes beyond environment and conservation.
It explores and defines a new path for integrated and
sustainable land and water resources management. The people
involved dared to look ahead at the conservation of nature
and the sustainable management of water resources in the
21* century — a time at which, I hope, all inhabitants of this
planet will feel responsible for their water and ecosystems; a
time at which we all will acknowledge the crucial importance
of ecosystems and act wisely to manage and conserve them;
a time at which we will drink the water and think of the
well-spring.

Ecosystems are our life support systems. They are the
foundation for environmental, social and economic security.

The group consulted in this process shared ideas and
experiences to create this Vision, and IUCN, together with
members and partners, is dedicated to making it become
a reality. Now, at the start of a new millennium, | hope the
World Water Vision and this Vision for Water and Nature
serve that same purpose: to inspire people to contribute their
vision and their work. Freshwater and related ecosystems are
the source of life and the responsibility of all.

Yolanda Kakabadse

President, IUCN-

The World Conservation Union
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World Water ViSion: Its Origin and Purpose

Over the past decades it has become gradually evident for
those directly involved that there is a chronic, pernicious crisis
in the water world. The participants in the 1* World Water
Forum in Marrakech in 1997 called for a World Water Vision
to increase awareness of the water crisis throughout the
population and develop a widely shared vision of how to bring
about sustainable use and management of water resources.

The World Water Vision draws on the accumulated expe-
rience of the water sector, particularly through sector visions
and consultation for Water for People (or Vision 21), Water
for Food and Rural Development, Water and Nature, and
Water in Rivers. It draws on the contributions of regional
groups of professionals and stakeholders from different
sub-sectors that have developed integrated regional Visions
through regional and national consultations in more than
15 regions worldwide. As the Vision developed and evolved,
more and more networks of civil society groups, NGOS,
women, and environmental groups joined in and contributed
to the consultations.

The participatory process that led to the World Water
Vision makes it special. Since 1998, about 15,000 women
and men at local, district, national, regional and international
levels have shared their aspirations as well as developed
strategies for practical action towards sustainable use and
management of water resources. The recent availability of
Internet communications made such a consultation possible
in the short timeframe. This is not an academic exercise.

It is the start of a movement. Over the coming months and
years stakeholders will develop action plans to implement
the recommendations of the World Water Commission and
the strategies presented herein.

The World Water Vision aspires to be an inspiration to
women and men to overcome obstacles and achieve funda-
mental changes. Its message is for everybody, particularly for
the leaders and professionals who have the power and know-
ledge to help people to turn visions into reality. It challenges
those directly affected by the water crisis to initiate action
and to call on their leaders to bring about sustainable water
resources use and management.

The Vision recognizes that if sustainable water resources
use and management is to be achieved, people’s roles must
change. The main actors will be individuals and groups in
households and communities who, with new responsibilities
for the use of water and water-related services, are part of
a collective strategy. Public authorities will need to empower
and support them, and carry out the work that households
and communities cannot manage for themselves. Water
sector professionals and environmentalists will provide these
stakeholders with the information they need to participate in
decision-making and help implement their decisions. All these
groups working together can achieve this Vision.
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Key Messages and Actions Required

ﬂhe current and predicted extinction of freshwater species
and decline in ecosystems that are vital for our water resources
destroys the basis for sustainable development of communities
and societies. In the last century alone, more than 50 per cent
of the developed world’s wetlands have disappeared.

Ecosystems and the life they contain have a right to the
water they need to survive, to preserve their intrinsic values
and enable them to continue to provide goods and services
to humankind.

nf humanity continues to misuse and destroy water resources
and the ecosystems on which these depend, individuals and
societies will ultimately suffer social and economic insecurity
engendered by severely degraded rivers, lakes and groundwa-
ter reserves, and will be confronted with increasingly serious
conflicts in times of scarcity.

nhis is an unacceptable future. Experiences from around
the world show, however, that an alternative is at hand.
Building on known sustainable practices and conservation
measures, human behaviour can be changed to realise the
world vision presented here. This will require us to take
immediate and effective actions:



Executive S umma ry

A year of worldwide consultations, conducted by IUCN -
The World Conservation Union, has led to the development
of a Vision for Water and Nature. This is an integral part of a
Vision for Water, Life and the Environment for the 21* Century
(the World Water Vision).

The Vision

This document provides a fresh perspective on worldwide
water resources management and use. It is a Vision for a
world in which environmental, social and economic security
are guaranteed by fundamental changes in human attitudes
and behaviour towards freshwater and related ecosystems.
Moving from a synopsis of current and predicted problems,
the document presents a conceptual framework based on key
human interactions with nature, followed by a comprehensive
plan of action.

Degradation of ecosystems and water resources

Water, once revered for its life-giving properties, has
become a commodity. All too often it is taken for granted
and routinely exploited. Throughout the world, human use
of water has already led to dried-up and polluted rivers, lakes
and groundwater resources. Potable water is becoming
increasingly scarce. By the year 2025, it is predicted that
water abstractions will increase by 50 per cent in developing
countries and 18 per cent in developed countries. Effects on
natural ecosystems will be dramatic. In the past century, over
50 per cent of the world’s wetlands have been lost. Of the
more than 3,500 species currently threatened worldwide,
25 per cent are fish and amphibians. The inevitable result
of further human abstraction of water on this scale will be
degradation or complete destruction of the terrestrial,
freshwater and coastal ecosystems that are vital to life itself.

WATER — THE SOURCE OF LIFE AND THE RESPONSIBILITY OF ALL

The causes are many, and it is wrong to single-out one
group and hold them responsible. We are all responsible.
Growth in human populations, increasing consumption,
infrastructure development, land conversion and poor land
use, overexploitation of species and ecosystems, and release
of chemical and biological pollutants into water, land and
air all threaten the ecosystem functions that produce our
freshwater resources. Societies seem to be incapable of
developing coherent social and political responses to this
unbound resource extraction and degradation. Declining
resources and distinctly unequal access to the remaining
resources form the basis for conflicts at all levels of society
that are already showing signs in some places of erupting
into violence.

This is an unacceptable future. However, experiences from
around the world show that an alternative exists. Building on
known sustainable practices and conservation measures, we
can realise the Vision presented here.

We have a choice to make, and the time for action is now.

Ecosystems are the source of water and life

We need to recognise that social well-being, economic
stability and the natural environment are interdependent.
Degradation of any one of these worsens the condition
of all three. To reverse this downward spiral in which we find
ourselves, two fundamental concepts must be understood:
o Ecosystems have intrinsic values and provide essential goods
and services;
o Sustainability of water resources requires participatory
ecosystem-based catchment management.
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Actions for a sustainable water world

The Framework for Action found in the Vision
for Water and Nature proposes six goals that will lead us to
a sustainable water world. We, as societies and individuals,
must choose to:
o care for the planet’s ecosystems by respecting,
conserving and restoring the planet’s freshwater resources;
e adopt an ecosystem-based approach within
river basins for sustainable water resources management;
e empower people to establish participatory, equitable
and responsible water use;
« create political will and good governance
to facilitate wise water use and prevent water conflicts;
e raise awareness and strengthen capacity to change
human behaviour to reduce water consumption and
waste and protect ecosystems;
e develop and share knowledge and technology to
improve water resources management.

The strategy presented here builds on important interna-
tional agreements, and is supported by the identification
of specific goals, targets and activities. This strategy is not
a prescription, but is intended to assist in bringing about
change. Different nations, cultures, communities, people and
institutions will have to employ diverse sets of actions to
bring about desired changes.

There are many activities that are recommended as part
of the six goals described above. It goes without saying that
there are also many individuals and groups who will have a
role to play in these activities. Here are a few of the activities
that demand priority, along with an indication of the groups
that are most directly implicated:
o governments, both national and sub-national, must institute
participatory ecosystem-based catchment management and
all sectors and interests must take active part in these
processes;
o international trade and financial institutions, such
as the World Trade Organisation (WTO) and the World Bank
(WB), as well as governments at all levels, must establish
incentives for conservation based on ecosystems’ full economic,
ecological, cultural and intrinsic values;
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o national governments, working hand-in-hand and, as
appropriate, through the United Nations, must define rights
and ownership for international and national water and land
resources;

¢ educational institutions and non-governmental organisations
(NGOs) must take the lead in training community leaders;

o institutional reform, nationally and internationally, must be
given priority by all those who have the power to effect such
reforms, guided and encouraged by the public at large, who
will benefit most directly;

e private sector corporations, municipalities, private land-owners
and individuals must take full personal responsibility for com-
pliance with existing laws, ‘
regulations and ethical codes, and governments must be
vigilant to enforce these in order that they have the strength
of purpose that they need;

e community-based groups and NGOs, supported by govern-
ments and educational institutions, must build and strength-
en education and communications to bring about appropriate
behavioural changes;

e research institutes, management agencies, universities,
international environmental NGOs (ENGOs) and the private
sector water management industry must develop, maintain
and exchange knowledge and information for the sustainable
use of freshwater and related ecosystems.

The purpose of this document is to provide a Vision for
how water resources can be managed sustainably, and a way
to make this Vision a reality. The current outlook for the
health of freshwater and related ecosystems and availability
of water is not good. But with commitment and effort, we
can choose to follow a path towards sustainable water use
and management in this new millennium.
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V ISION for water and Nature

A Vision is presented here of a world in which the benefits of freshwater and related
ecosystems to humankind are optimised, while the intrinsic values of these systems are
respected and preserved. In this world, the mutual dependence of people and ecosystems
is accepted, and unavoidable loss of ecosystems’ functions and biodiversity is more than

compensated through restoration.

A World

Vision for
Conservation SECURITY is guaranteed because everyone values and accepts

This Vision describes a world in which ENVIRONMENTAL

and personal responsibility for the conservation and wise use
Sustainable of freshwater and related ecosystems. The maintenance of

Management environmental security is based on integrated management of
of Water
Resources in
the 21" Century

all land and water use through an ecosystem-based approach
within river and drainage basins, including their associated
marine and coastal zones.

It is also a world in which SOCIAL SECURITY is strengthened by providing everyone with
equitable access to and responsibility for safe and sufficient water resources to meet their
needs and rights, by means that maintain the integrity of freshwater and related ecosystems.

Finally, it is a world where ecosystems are managed and used in a fair and equitable
manner for ECONOMIC SECURITY. Efforts are made to rectify and reverse existing trends
in demographics, consumption patterns and human-nature relationships, in order to
ensure that the current and future demands for water resources are realistically achievable
without compromising the ecological, biologica and hydrological basis and integrity of

freshwater and related ecosystems.
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1. The VISTON 2025: on the Path to Conservation and

Equitable Sharing of Our Freshwater Resource Legacy

Record Set 1in 2024 after 25 Years of

A worldwide record for water resources
restoration was achieved last year. Through
25 years of concerted global effort and
co-operation, by 2024 an area equivalent to
the size of the entire Great Lakes basin in
North America, and water courses equiva-
lent in length to the entire Rhone and
Rhine rivers comnbined, have been restored
to full health throughout the world. UN
Secretary General Maria Petrova says,
“This is the biggest achievement of the Water
Resources Action Programme presented in
2000 and the subsequent actions that flowed

Sfrom it”

These results contrast sharply with the
increase in industrial, agricultural and house-
hold water requirements predicted at the
beginning of this century. At that time, rivers
were running sewers, entire species of fish
were disappearing, and wells were drying up
all around the world.

“Imagine if you are seeing water use
increases of 50 per cent and the level in your
well is already falling more than two metres a
year. In 2000, the loss of almost a thousand
species of fish, frogs and snails was forecast,”
says Christen Andrews, Water Resources
Specialist of The World Conservation Union.
“Today, water managers have demonstrated
fundamentally different behaviour. They keep
our rivers, lakes and wetlands alive.”

What brought about this fundamental
change? The historic achievement, announced
earlier this week, calls for a review of the
efforts leading to this success.

14 The Global Times

Caring for the water’s wealth

At the turn of the century, environmental
degradation led to a growing awareness
among experts of the linkages between
environmental  degradation, economic
instability and social insecurity. The World
Water Vision process pooled experiences and
knowledge from around the world and created
a strategy for conserving the world’s freshwater
resources.

An area

the size

of the
Great Lakes
restored

This strategy came at the right time.
People all around the world started to act for
the conservation of their water and ecosys-
tems. “When I was at primary school we
learned not to waste the water we have. This
has guided me throughout my professional
career. Care for the water wealth,” says
Timothy Mbeke of the Department of Water
Affairs in South Africa.

Aware that top-down, sectoral, and purely
technological solutions to the world’s water
problems were largely ineffective, people
began working together. They restructured
water management schemes — basing them on
ecosystems’ needs and the goods and services
these provide. Women played an essential

role, because of their direct concern and
involvement in the majority of day-to-day
water use issues. Now, the needs of communi-
ties are directly addressed as the basis for
preserving the quantity and quality of water
and fish in lakes and rivers.

Eventually governments at all levels, from
local municipalities to international bodies,
realised that only a holistic catchment
approach to participatory integrated manage-
ment of water resources would work. From
there it was an easy step to recognise the
necessity of incorporating all land and water
issues into these planning frameworks — from
forest practices in the uppermost limits of the
watershed, to the coastal deltas, mangrove
swamps, and estuaries, whose rich fisheries
are dependent upon a clean and seasonally-
varied regime of water flows.

Valuing ecosystems’ benefits

The goods and services provided by
ecosystems, such as clean water, fish and fuel-
wood, were assigned values equivalent to their
true economic worth. This allowed conservation
to be justified not only in ecological, cultural
and intrinsic terms, but also on economic
grounds. Tax breaks and compensation schemes
supported environmental protection. These
new incentives, together with public pressure,
made industries reduce production costs and
pollution by investing in cleaner technologies
and reducing water use and effluents.

Guus Rietveld, a Dutch farmer with 150
hectares of agricultural land, remembers the
large investments he made to get to the close-
to-zero-emissions levels required today. “We
had to combine the latest technology with
innovative ideas. But we were able to cut our
costs dramatically, which allowed us to invest
in new ways of production.” Today, domestic
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Collaborative Efforts

and agricultural effluents are controlled and
purified through various means, including
artificial wetland systems and vegetated
buffer strips along riverbanks and lakeshores.

Another industry that has gone through
a major reform is construction. Today, the
planning of dams, dikes and roads is based on
reduction of environmental and social costs.
Pressure from environmentalists and commu-
nity groups, combined with a greater willing-
ness of the industry to change, brought about
this practice. In the last 25 years, annual
construction of new dams has decreased
by 83 per cent.

Empowering people
for conservation

The key to success of the last decades lies
in co-operation. A central element of the
World Water Vision’s strategy was the
empowerment of individuals — of men,
women and children representing all ethnic
groups and social classes. Without equal
rights to, access to, and control over water and
land resources, inequity and conflict would
continue.

“Our rights are now defined and we have
clear agreements on fishing in the lagoon,”
says Vietnamese fisher Thi Thanh Thuy Dinh.
“We are prepared to work hard to keep our
lagoon alive.”

Poor governance and lack of political will
were some of the major obstacles to this
change. Recall that it was only twelve years
ago last week that tensions over disputed
water rights in the Jordan valley erupted into
bloodshed before cooler minds finally
prevailed. Civil society played a major role
in overcoming political reluctance to act.
Grassroots initiatives demonstrated to

Success Story in the Sahel

Early on a February morning in the year 2025, on a vast floodplain of the
Sahel, Ibrahim Diaw leads his herd of long-horned cattle to their dry-season
pastures. He watches the animals closely with squinted eyes and with soft
calls he urges them on. The grazing routes for nomadic herders are based
on the ecosystem restoration programme initiated at the turn of the
millennium. Using these migration pathways no longer results in violent
conflicts with farmers, as was the case forty years ago after intensive irrigated
rice schemes were constructed throughout the plain. Now his herd prospers
through access to large expanses of restored perennial grassland, including
those of the new Wahta Biosphere Reserve. Throughout the wet and dry
seasons, water holes provide drinking water for his animals and the flood-
plain ‘works’ for the benefit of Ibrahim and the local people. They can now
count on stable livelihoods based on recession agriculture, semi-intensive
production, and artisanal and small-scale fishing. Ibrahim walks in the grass
and thinks of the past — desiccated flats, 25 years without a single wedding
in the village, 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 no longer wasted. Ibrahim’s floodplain

is alive and its water resources are used wisely.

From Wasteland to Wetland

The Global Times (15




"Adaptive solutions
een the key”

governments what could be done through
simple cooperation. Public pressure made
them build on these extensively. Today, private
and public institutions are accountable,and are
oriented towards the local delivery of
services and conservation of ecosystems.

Educating for change

The biggest and least visible change of the
last 25 years has been in our attitudes, beliefs
and fundamental values. Advocates at all levels
have facilitated change through innovative
education and communications programmes.
“Change the way a person thinks, and you
change the world,” to quote Mohammed Al
Azra, the ‘Water: Our Wealth’ campaign leader.

Community-based awareness-raising pro-
grammes, such as ‘Water: Our Wealth,” have
dramatically increased public understanding
of the need for ecosystem protection and
sustainable water use. Continued investments
in primary and secondary education ensure
more equitable access to knowledge. Schools,
universities and training institutions have
incorporated interdisciplinary programmes
for environmental appreciation and conserva-
tion into their curricula. In many countries,
understanding of ecosystems is now common
among the majority of resource managers and
policy makers.

Information to innovation

One of the pillars of the water manage-
ment success has been the gathering and
sharing of information. Communication tech-
nologies had a tremendous effect on the way
water resources information and knowledge
were distributed and used. International,
regional and national databases and informa-
tion clearinghouses established at the begin-
ning of this century have contributed greatly
to the spread of information on environmental
water issues. For example, the creation of the
ABIS (Aquatic Biodiversity Information
System) global geographic database in 2006
provided a powerful common source of reliable
information in graphic form, depicting losses
and preservation of aquatic biodiversity. As an
information tool, this was in no small measure

responsible for energising the global commu-
nity to stem the calamitous decline in aquatic
biodiversity that was taking place at the turn of
the century.

People at all levels have been empowered
as they gained access to these information
sources. Scientists in many developing coun-
tries generated major innovations and have
decreased their reliance on technical expertise
from developed countries. A dialogue was
established between scientists and holders of
traditional knowledge, which now forms the
cornerstone of many innovative resource
management practices. Drawing on both
technological innovations and traditional
knowledge, dramatic improvements have been
made, for example, in the agricultural sector.

Contrary to what was believed in the early
part of the century, genetically modified crops
(GMC) have only been introduced on a small
scale. The emphasis today is on crop diversity,
with strong reliance on locally adapted
indigenous varieties, appropriate cropping
techniques, and soil and water conservation to
increase food production. Cristina Gomez of
BIODIVI Inc. puts it like this: “We never
believed in GMCs, but have invested in

research on local

“When crop varieties that
have adapted to more
| was at salty conditions and
SChOOl, we are naturally more
resistant to pests
leamed not ) icease. viilising
to waste simple cross-fertili-
sation techni that

water” migues

would have been
familiar to pioneer
plant breeders one hundred and twenty-five
years ago, we have been able to produce new
varieties in only a few plant generations.
These hydrids combine the salt- and disease-
resistance of the so-called ‘weed plants’
avoided by farmers in the past, with the more
highly productive features of varieties
favoured in industrial-scale agriculture. We
are now working with communities to grow
these and sell them on the global market.”

As a result of technological breakthroughs
and public pressure, cheap and effective solar-
powered desalination is now widely used in
many arid and semiarid countries for domes-
tic water supply. Irrigation is more efficient
due to the growing use of automated, drip and
subsurface systems. Industrial and domestic
water reuse is now common practice, and non-
water-based systems of sewage treatment and
other methods of ecosanitation have been
applied in many areas to reduce pollution and
to make full use of human waste as agricultural
fertiliser.

On the path towards
sustainable development

Though last year’s record restoration effort
shows what can be achieved, there are still
major hurdles to overcome. Contamination of
water continues to be a major threat to the
security of many societies. The clashes
between the members of the Rhine River
Board in February demonstrate that
constant vigilance is needed to protect water
quality, ecosystems and biodiversity.

Concerned citizens must continue to advo-
cate change. Poorly-conceived economic
incentives and a lack of political will still pre-
vent some organisations and governments
from following a sustainable development
path. Says Hiroshi Yamanaka of Tokyo
Management School: “A lot has changed. But
we still need major technological, social and
financial investments to solve remaining
water conflicts.”

At the turn of the century, the change in
water management was begun. Social, political
and technical measures were used in mutually
reinforcing ways. And even though our fresh-
water can at times look troubled, the success
of the restoration programme now shows we
have taken that first important step down the
path to sustainable development. IR
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WATER ~ THE SOURCE OF LIFE AND THE RESPONSIBILITY OF ALL

2. The PrOb I € M : A Bleak Global Freshwater Outlook for 2025

2.0 Introduction

At the start of the new millennium, the world is faced
with the certain realisation that, through unsustainable
population growth, economic expansion and rising per capita
consumption, humanity is finally reaching the limits of
renewable water resources. No longer can engineering and
technical solutions that characterised development and
growth in the 20" century be depended upon to support
further growth in population, consumption and improvements
in the quality of life for the billions of people on the face of
the planet. With increasing frequency, the freshwater and
related ecosystems that supply and renew the water needed
by humanity have themselves been degraded to the point that
they can no longer support the diversity of life and life-giving
functions they have always served. In addition, increasingly
uneven distribution of and control over water resources is
leading to a concentration in power, resulting in resources
being controlled by fewer and fewer people. These ominous
warning signs are ignored at all our peril. Humankind must
now choose a new development path for water resources.

Fortunately, some positive developments that contrast
with this bleak picture can also be seen, making it clear that
it is possible to cope with population growth while meeting
people’s legitimate aspirations for a minimum level of secure
livelihood. Many of these possibilities, however, are still on a
local scale and have, until now, not resulted in a global change
of direction. The Framework for Action (see Part Il — Section 4)
builds on these positive initiatives, and proposes a possible
way forward that does not necessarily lead us down the path
of widespread water resources degradation and conflict that
is portrayed below.

Table 2.1 Water withdrawal by water use sectors as a percentage of total water withdrawal
for 3 developing regions. Total water withdrawal for 1995 and 2025 is, respectively, 2,600
and 3,800 kmyear.

1995: % of total use (2,600 km*Ayear) 2025: % inqease/deqrease compared to 1995 values

gricult Industry  Domestic _ Reservoir | Agriculty Industry  Domestic _Reservoir

Africa 63.0 8.1 44 2.7 -15.7  +1220 +36.4 1.7

Asia 80.0 69 99 32 -10.0 +371.7 +53.5 +3.1

South 58.6 1.2 15.4 87 -246 +314 +54.5 +12.2
America

Source: Shiklomanov, 1999

2.1 Developing worid: Towards overpopulation

and resource plundering

Population growth will remain an important driver of
environmental degradation in the developing world. In most
developing countries, population will continue to grow at a
rate of 2-3%, with the result that 80% of the world popula-
tion will live in these countries by 2025 (UNEP 1999). About
50% of these people will live in urban areas that are located
mainly in coastal regions and near rivers, compounding
the impacts on these ecosystems. Increasingly, westernised
consumption patterns will aggravate the inequitable allocation
of resources. Likewise, globalisation will contribute to inequity,
as the greatest number of people will not benefit from
investments in the global economy. A changing climate will
start to affect many aspects of ecosystems, societies and
economies as a rising sea level, for example, will affect many
low-lying coastal areas through saltwater contamination
of coastal aquifers and wells. The need to feed the world
population will, in turn, lead to increased and likely more
water-demanding agriculture, just as the need to produce
more exports and compete in the increasingly global economy
will accelerate industrial production (see Box 2.1).

The above factors will lead to greater pressures on fresh-
water and related ecosystems, mainly through increases in
infrastructure development, water abstractions for agriculture,
industry and municipal use, conversion of land for resource
development, and pollution (see Annex 1). In China, for
example, 6% annual growth is projected in spending on dams,
mainly to provide hydropower. Total water abstraction for
developing countries will increase by 46% to 3,800 km*/year
by the year 2025 (see Table 2.1). Growing rates of population
and industrialisation will cause domestic and industrial use
to take up a larger relative portion of the extracted water,
with most still being abstracted for agricultural purposes. More
and more, crops such as cotton, flowers, bananas and soya
beans will be produced for export. In many regions, surface
and groundwater resources will be depleted due to increased
irrigation for cereal and other food and forage crop production.
In some regions, pressure to provide income-generating
employment and to assist in the national balance of trade will
lead to even further depletion of water resources to support
unsustainable non-food agricultural production for export.
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Box 2.1

Conditions foreseen for Africa in 2025,
given unabated water resources degradation.

Population growth is
the main driver for change
in Africa, followed closely
by climate change. Acting
together, they present a
frightening future scenario.
A reduction and higher
variability in precipitation,
deforestation and desertifica-
tion are likely to increase
scarcity of freshwater
resources. By 2025, total
water abstractions will have
risen by 54% to 337 km’/year,
agricultural use accounting
for 53% of this. Expansion
of irrigated land beyond the
current 6% will cause further
soil salinisation and water-
logging and, in many cases,
a further loss of valuable
wetlands.

Dam construction and
disposal of untreated sewage
and industrial effluents
will increase sharply, for
example, in the Senegal,
Nile and Niger basins. Major
threats to water quality are
eutrophication, pollution,
and proliferation of invasive
aquatic plants like water
hyacinth. Exploration of
oil and gas fields forms a
major threat in some areas
(e.g. Niger delta, Lake Chad
basin). In many African

river basins, forest loss is
very high (from 43 to 90%
or more) and, if unabated,
will dramatically affect the
conditions in all major river
basins. Groundwater
resources comprise a major
source of water for several
countries, such as Namibia
(40%) and Libya (95%),
and will come under growing
threat of overexploitation.
Threatened biological
diversity currently includes
over 104 fish, 12 amphibian,
29 reptile, 53 bird and
89 mammal species, and
these numbers will increase
during the coming decades.
Most countries in North,
Northeast and Southern
Africa will face considerable
water stress in the decades
to come. Water resource
degradation will fuel tensions
between riparian states since
most African basins are
shared by two or more
countries (e.g. the Nile
and Okavango basins). The
number of environmental
refugees is likely to rise
rapidly.

Sources: WRI et al., 1998;
UNEP, 1999; Shiklomanov, 1999.
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Increases in agricultural production will stimulate pesticide
use. Together with sewage from cities that lack adequate
treatment facilities, pollution of surface and groundwater
systems will rise sharply. Further expansion of large-scale
monocultures will push more farmers to convert natural ecosys-
tems, such as upper catchment forests and wetlands, into
agriculture production areas, inducing a severe degradation
of water resources. In Southeast Asia and Latin America, for
example, upper catchment degradation is foreseen to have
severe consequences for the region in terms of flooding and
reliability of water supply (see Boxes 2.2 and 2.3).

These augmenting pressures will induce a significant change
in the state of many of the developing world's freshwater and
related ecosystems. No longer will many of these ecosystems
be able to provide goods and services essential for societies
to survive (see Annex 1). Increased infrastructure development
will alter timing and quantity of river flows, and block fish
migrations. Overabstraction of water will lead to depletion
of groundwater and biodiversity. Degradation of catchments
will result in increasing erosion and flooding. Wetlands,
dramatically reduced in numbers, will no longer provide flood
abatement. The loss of species and habitats will dramatically
reduce the world’s biological diversity, and resulting dedines
in fish production will further exacerbate demands for protein
from livestock production and agriculture. Most rivers will
have become open sewers that no longer contain fish and
other life forms, but transport pollutants to degraded coastal

and marine ecosystems.

The impacts of continued water resources degradation
are especially felt by the poorest people and nations. They
will become more vulnerable to a wide range of fluctuations
in the global markets. Poor nations and producers that profit
little from global markets will see prices for many of their
products fall further, forcing them to violate their land and

wy VISION i of
access to good quality
water for all people,

all ecosystem services,
and all ecosystems’
survival, at all times,

and for all resource needs
(sectors, communities,
agriculture, industry, etc.).

Atiq Rahman
Bangladesh

Social Security
Workshop Chair

water resources simply in order to
survive. Floods and droughts also
typically affect the poorest people
most severely, as they often live
in vulnerable areas and have no
financial resources for avoidance,
mitigation or adaptation. On the
other hand, it must never be
forgotten that floods do provide
an essential service to millions

of floodplain inhabitants. Their
livelihoods depend on floods to
replenish the soil and nutrients

of the floodplains used in flood
recession agriculture and for
pasturage, and to clean and
renew streams to permit fish
passage for migration and the
enhancement of fish production.
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Projected 2025 impacts on Asian water resources,
given a ‘business as usual’ approach.

Population growth will be
a major factor in water-rich
South and Southeast Asia.
By 2025, this region, which
comprises only 30% of the
world’s land area, will be
home to 75% of the world’s
population. In the Mekong
River basin, for example,
the population is expected
to almost double and, despite
a projected 400% growth
in the basin’s economy by
2025, 70% of the population
will continue to be rural
and agrarian, requiring land
to grow crops and water to
catch fish. The tremendous
biological diversity of
Southeast Asia will be under
greater and greater threat;
already more than 216 fish,
47 amphibian, 104 reptile,
521 bird and 515 mammal
species are on the brink
of extinction.

By 2025, most parts
of the generally parched
West Asia will be desertified
or threatened with desertifi-
cation, leading to conflicts
over water resources in such
areas as the Euphrates and
Tigris river basins. Soil ero-
sion, salinisation, alkalisation
and nutrient deposits will
have a profound effect on
land and water resources.

Qil production will continue
to cause major hydrocarbon
pollution of freshwater and
marine ecosystems.

In many coastal areas
throughout Asia, seawater
intrusion, new settlements,
industrial growth, increased
fishing pressure and reduc-
tion of freshwater inflow
from rivers will cause major
ecosystem destruction.
Urbanisation will induce a
rapid expansion of megacities
that produce large quantities
of untreated sewage. Energy
demand is expected to have
doubled by 2010. Dam
construction for hydropower,
domestic and industrial
use and irrigation will
sharply increase, pressuring
freshwater ecosystems.
Deforestation caused by
logging and forest fires will
increasingly threaten water
availability and quality
in many river basins,
and high sediment loads
will drastically reduce the
lifetime of numerous planned

reservoirs

Sources: WRI et al., 1998;
UNEP, 1999; Shiklomanov, 1999;
Witoon, 1999.

WATER — THE SOURCE OF LIFE AND THE RESPONSIBILITY OF ALL
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Latin America’s water resources prospects for 2025,

without intervention.

Latin America’s develop-
ment will be characterised by
further expansion of megaci-
ties, in which 85% of the
population will live by 2025.
The large metropolitan
centres will not likely be able
to cope with the resource
needs and waste production
of households and industries.
Currently only 2% of the
sewage from urban centres is
treated. Untreated effluents
will cause major problems
with water supply down-
stream, and proliferation
of pathogenic diseases from
pollution and vector-borne
diseases from expanded
reservoir construction is
likely. Conflicts will arise
at many levels, ranging
from small upper catchments
to large international river
basins.

Based on an average
South American deforestation
rate of 3% (1990-1995), it
is estimated that, by 2025,
more then 50% of the cur-
rent forest cover will be lost.
Increasing evidence shows
that deforestation and land

conversion in Central

America has severe impacts
on the water supply, and
aggravates the threat of land-
slides and mudflows posed
by hurricanes and extreme
precipitation. The effects
of El Nifio are also expected
to become more extreme,
leading to more frequent
flooding during wet cycles
and water shortages during
dry cycles.

In Central America,
the construction of small- to
medium-size dams, which is
projected to increase sharply
during coming decades, is
likely to affect freshwater
biological diversity dramati-
cally. Already 103 fish,
27 amphibian, 76 reptile,
353 bird and 263 mammal
species are threatened.
Mining is another major
threat to water resources
throughout Latin America.
Past mercury emissions from
gold mining, for example, were
estimated at 5,000 tonnes
for the period 1970-1995.

Sources: WRI et al., 1998;
UNEP, 1999; Shiklomanov, 1999.
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Box 2.4

-

Despite progressive measures, continued degradation
of European water resources is expected by 2025.

In Europe, overall
consumption will increase
and pollution-generating
farming and industry will
continue. The projected
economic growth of 1.5%
per annum will continue to
exacerbate environmentally
destructive practices. Public
understanding of the role
of the consumer society in
degradation could, however,
lead to more frequent and
profound shifts in production
methods. Water abstractions
are projected to rise by
23% from 455 to 559 km’
per year.

Dam construction is
mainly considered for Spain
and along the Donau. Other
infrastructure development
will continue, such as dikes
and roads, although environ-
mentally sound designs will
more commonly be employed.
Climate change is expected to
lead to increased late-winter
runoffs and reduced river
flows in some of the main
rivers, such as the Rhine
basin. Overabstraction of
groundwater resources will
continue to cause falling
groundwater tables that,
in turn, will increasingly
threaten critical ecosystems
such as wetlands (e.g. in
the Netherlands, Germany,
Spain, Hungary, Slovenia
and Poland). Already 60%
of European cities are over-
exploiting their groundwater
resources. Surface and

groundwater pollution

from nitrogen will remain
problematic in the Northwest,
and increasingly in South
and Central Europe.

Other pollutants, including
pesticides, heavy metals

and hydrocarbons, will also
contribute to the poor water
quality of most European
rivers in 2025. Acid rain
will continue to affect many
water bodies in Central

and Eastern Europe.

Falling groundwater tables
will cause several agricultural
areas to be taken out of pro-
duction as aquifers run dry.
Nitrate levels in drinking
water will more frequently
exceed international health
standards in many countries.
Investments in sanitation
and soil and water reclama-
tion will require major
shifts in budget allocations
and political priorities. The
challenge for Central Europe
will entail bringing together
the industrial development
needed for economic growth
with environmental protec-
tion needed to maintain the
water resources on which
economic growth depends.
The new European Water
Framework Directive could
be turned into the policy
vehicle that is so needed
for change to happen.

Sources: WRI et al., 1998;
UNEP, 1999; Shiklomanov, 1999.
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increasing pollution from cities, industries and agriculture will
take its toll in greater rates of iliness and rising prices for safe
drinking water and human health care. The loss of freshwater
biological diversity directly threatens the economic basis

of many societal groups, such as fishers and flood recession
farmers, and indirectly affects whole societies by eroding the
basis of essential ecological food webs.

2.2 Developed countries: Rising consumption

and continued overexploitation

While population growth is low, overall consumption
patterns and economic growth continue to act as major
drivers for environmental degradation in developed countries.
Increasing consumption and export is nurtured by a growth in
agricultural production, which relies heavily on monocultures
requiring large inputs of pesticides and genetically modified
seeds developed by a small number of patent-holding '
monopolies. Corresponding increases in demand for industrial
production perpetuate energy consumption that depends on
fossil fuels, large-scale hydropower and nuclear energy, thereby
offsetting anticipated higher material- and energy-efficiency
of production.

In turn, expanding economies, consumption patterns and
lifestyles will continue to place much pressure on freshwater
and related ecosystems. Total water abstraction will increase
by 17% to 1,400 km?/year (see Table 2.2). To meet this
demand, land will continue to be converted for agricultural,
industrial and human use. Further dam construction for
hydropower and irrigation will be limited to a few countries
(e.g. Spain) since fossil fuel prices remain low, good new dam
sites are rare, and public opposition to dam construction
in most developed countries is increasingly effective at the
political level. Insufficient investments are made, however,
to remove existing dams and dikes, and to rehabilitate
degraded freshwater and related ecosystems such as wetlands,
floodplains and deltas. Surface and groundwater resources
are rendered useless due to contamination with pesticides,
manure, and nitrogen and phosphorus from fertilisers.
Overextraction of water resources will continue in many
regions, causing severe damage to natural habitats and
aquifers, and causing seawater intrusion in coastal areas
(see Boxes 2.4 and 2.5).

The augmenting pressures will affect the state of many of
the developed world's freshwater and related ecosystems to
the extent that they will no longer perform essential functions
such as provision of clean drinking water (see Annex 1). In
temperate areas connected to mountain regions, such as parts
of northwest Europe and North America, increasing late-winter
flooding is projected as a result of climate change. If green-
house gas emissions remain unmitigated, temperature is
expected to rise up to 7 degrees Celsius in some areas and
rainfall is projected to change dramatically (see Figure 2.1).



Due to the developed and new infrastructure, floodplains,
disconnected from their rivers, will no longer be able to
provide even minimal floodwater storage and peak flood
attenuation. In the Rhine basin, for example, it is projected
that flood risk to societies along the river will increase primarily
due to continued expansion of urban and industrial areas
into the floodplain, and that competing demands between
industry, transport, agriculture and drinking water will make
environmental conservation increasingly difficult. Agricultural,
industrial and urban-based pollution will also increase the
burden of disease and raise costs of clean drinking water and
health care. In many areas, contaminated soils and sediments
will continue to form chemical time bombs that pollute
surface and groundwater resources for many years after their
original release or deposition. Pollution will increasingly affect
human and environmental health alike (see Box 2.5). Invasive
plant and animal species will increasingly proliferate and
affect waterways and bodies, disrupt entire ecosystems and
cause a severe decline in freshwater biological diversity.

The decline of the state of many freshwater and
related ecosystems will affect societies to such an extent that
direct large-scale social and economic repercussions will be
manifested (see Annex 1). For example, investments in
water pollution abatement and control will likely double to
US$ 250 per capita per year. Consumers, instead of polluters,
will likely pay most of these costs. The destruction of natural
freshwater habitats will also affect other economic sectors
such as tourism. Increasingly, the need to reconcile the water
requirements of different economic sectors will become the
focus of water managers and other natural resource managers.
Disenfranchised social groups and natural environments that
are unable to press their claim for a rightful share, will be
increasingly deprived of water if their requirements are not
legally protected.

Table 2.2 Water withdrawal by water use sectors as a percentage of total water withdrawal
for 3 developed regions. Total water withdrawal for 1995 and 2025 is, respectively, 1,171
and 1,385 km'/year.

1995: % of total use (1,171 km'/year) 2025: % inqease/deqrease compared to 1995 values
Agri Domestic  Reservoir | Agriculty Industry  Domestic _Reservoir
Europe 374 14.7 438 32 -0.5 -48 +22 -31
Northemn
America 435 10.7 415 44 -48 +15.0 -0.5 +9.1
Australia
& Oceania 51.0 109 235 148 -8.2 +37 o« +6.1

Soserce: Shiklomanov, 1999

WATER - THE SOURCE OF LIFE AND THE RESPONSIBILITY OF ALL

Figure 2.1 Global climate change predictions for 2080, resulting from
scenario with unmitigated CO, emissions, showing (a) change in annual average
predipitation, and (b) change in annual average temperature.

a)

190 oW [ ] 90E 19
Change in precipitation (mm/day)

Reproduced with p ion from The M logical Office,
Hadley Centre for Climate Predications and Research (HCCPR, 1999).
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Given their economic and social advantages, developed
countries will have much more opportunity to respond to
the challenges of water resources management in the coming
decades than countries in the developing world. Financial,
technical and organisational capacity is the backbone of
this enhanced potential. Improvements in water quality, for
example, could be carried out in many developed countries
by a combination of technical means and strict enforcement
of existing regulations on effluent emissions. An exception is
likely to be Persistent Organic Pollutants (POPs) derived from
pesticides and herbicides, which will continue to be highly
concentrated in many water systems. To improve riverine
conditions, the upcoming relicensing of many dams will
provide opportunities to establish more environmentally-sound
dam operations or initiate dam decommissioning. Flood
forecasting based on advanced technologies forms another
example of how developed countries will be able to respond
to increasing water resources pressures. However, a much
more fundamental rethinking of water resources management
is needed to improve the current situation.
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World’s highest per capita water use will
continue to degrade North American resources.

North Americans will
continue to use more water
per capita than any other
region, and population growth
and higher living standards
will continue to demand
more water of good quality.
Agriculture, power generation
and domestic use are respon-
sible for the majority of the
water abstractions. By 2025,
the total abstractions will
have risen by 15% to 786 km®
per year. Climate change is
expected to start to increase
the demand for irrigation
water.

Overextraction of the
Ogallala aquifer, which
supplies over 20% of U.S.
irrigated land, will occur
if projected use increases
take place. The rising levels
of pesticide and herbicide
runoff and infiltration,
together with heavy metals,
will continue to pollute
surface, ground and drinking
water and increasingly affect
human health and the envi-
ronment. Already, in 1995,
consumers were advised
to limit their consumption
of fish because of mercury,
PCB and DDT levels that
had risen by 14% over the
previous year. Overfertilisa-
tion will cause greater
eutrophication of water
bodies and groundwater
systems, causing a continued
degradation of freshwater
ecosystems, especially in
the western coastal states
and south/southeast of the
Great Lakes region. Invasive

waterways, and biological
diversity will further decline.
North America’s freshwater
animals are already the most
endangered species group on
the continent, dying out five
times faster than those that
live on land, with a rate
similar to the loss of rain-
forest species. Since 1900,
at least 123 species have been
lost from North America’s
waters. A further 190 fish,
27 amphibian, 35 reptile,
84 bird and 94 mammal
species are currently threat-
ened with extinction, as 51%
of species decline in numbers.
Dam construction is likely
to be limited, and upcoming
relicensing of dams will
provide an opportunity to
establish more environmen-
tally benign operations.
Investments in other
water-related infrastructure
could be implemented in
more environmentally benign
ways, but no clear trend has
emerged so far. Resolving
conflicts regarding the
distribution of water rights,
and the growth of municipal
and industrial demands, will
become a major challenge.
Reconciling these with recre-
ation, aesthetic enjoyment
and wildlife habitat conser-
vation will be progressively
more important

Sources: Riccardi and Rasmussen, 1999;
Shiklomanov, 1999; UNEP, 1999;
WRI et al., 1998.




WATER — THE SOURCE OF LIFE AND THE RESPONSIBILITY OF ALL

3.The Conceptual Framework: Human - Water - Nature lnte ra Ct i ons

3.0 A pressure-impact-response model of water

resources degradation

Sustainable development and caring for the earth form the
basis of the Vision for Water and Nature. This implies ensuring
that human development meets the needs of the present
without compromising the ability of future generations to
meet their own needs. It also means improving the quality
of human life while living within the carrying capacity of
supporting ecosystems. Economic, social and environmental
components of the global system are intimately linked, and
degradation of one component affects the conditions of the
other two. Environmental degradation inevitably leads to a
decline in social and economic security (see Annex 1). Loss of
social and economic security, in turn, causes environmental
degradation to continue, initiating a downward spiral of
environmental degradation, poverty and social disruption.
Understanding and accepting the mutual dependence between
people and ecosystems forms the departure point for changing
the ways that we manage water resources in the future.

Important drivers for environmental degradation are an
unsustainable rise in world population and booming economic
growth, which lead to increased natural resource consumption,
social inequity and poverty. Resulting increases in the demand
for water resources further pressure the ecosystems that
provide this resource, through resource overexploitation,
environmentally disruptive infrastructure development and
water pollution. This continues to lead to the dramatic decline
of the state of many of the world's ecosystems. Wetlands and
upper catchment forests have disappeared, and the quantity
and quality of many surface and groundwater systems is
reduced and seriously degraded. People are more exposed to
environmental hazards and, in many areas, experience water
scarcity. Health problems and conflicts over limited resources
erode the security of individuals, families and societies who,
in response, either develop strategies to mitigate or adapt
to the changes, or neglect them altogether. These drivers,
pressures, states, impacts and responses provide us with a
conceptual basis for unravelling the complex linkages between
societal behaviour and either degradation or conservation of
freshwater resources (see Figure 3.1).

Figure 3.1 Driver — pressure — state — impact — response
model for understanding linkage between sodetal behaviour
and the degradation or conservation of freshwater resources

State

changes of the
o

environment,

e.g. rising global

temperatures

Source: Jesinghaus, 1999

3.1 Ecosystems have intrinsic values

and provide essential goods and services

To reverse the downward spiral of environmental degrada-
tion, people must first understand and appreciate the wealth
that healthy, functioning ecosystems represent in the form
of both their intrinsic value and the many socio-economic
benefits they provide. These can be summarised as the range
of functions (goods and services) that ecosystems deliver to
humankind. These functions, which form the basis of the
security of individuals and societies, include production,
regulation, habitat and information functions. Lakes, rivers,
and the coastal and nearshore marine ecosystems that form
the highly productive link between the freshwater and marine
environment, provide valuable fishing grounds and a major
protein source for many societies. Upper catchment terrestrial
ecosystems and wetlands regulate water quantity and quality
by storing water, reducing sediment loads, and filtering and
breaking down chemical and biological contaminants.
Ecosystems provide habitat for fish, birds, amphibians and
other organisms whose nurseries are essential to maintaining
foodwebs that, in turn, form the basis of production. Tourism
and recreational opportunities provided by ecosystems, such
as rivers and lakes, often form an important source of local
income and security (see Table 3.1; Annex 1).
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Table 3.1 Natural ecosystems provide many goods
and services (functions) to humankind that are often
neglected in (economic) planning and decision-making

1. Regulation Functions

The capacity of natural and semi-natural
ecosystems to regulate essential ecological
processes and life support systems

e Maintenance of biogeochemical cyclin
(e.g. air quality regulation and Corbu?fering)
e Climate regulation (e.g. buffering extremes)
e Water regulation (e.g. flood protection)
e Water supply (filtering & storage)
@ Soil retention (e.g. erosion control)
@ Soil formation & maintenance of fertility
@ Bio-energy fixation
e Nutrient cycling (i.e. maintenance of the
availability of essential nutrients)
e Waste treatment (e.g. water purification)

e Biological control (e.g. pest control
and pollination)

2. Habitat Functions

Providing refugia to wild plants and animals
(and native people) in order to maintain
biological and genetic diversity

@ Refugium function (for resident & migratory
species)

e Nursery Function (reproduction habitat
for harvestable species)

3. Production Functions
Resources provided by natural and semi-natural
ecosystems

e Food (e.g. edible plants and animals)

® Raw materials (e.g. thatch, fabrics)

e Fuel and energy (renewable energy resources)
e Fodder and fertiliser (e.g. krill, litter, etc)

e Medicinal resources (e.g. drugs, models,
test organisms)

e Genetic resources (e.g. for crop resistance)

e Ornamental resources (e.g. aquarium fish,
souvenirs)

4. Information Functions
Providing opportunities for reflection, spiritual
enrichment and cognitive development

@ Aesthetic information (e.g. valued scenery)
@ Recreation and (eco-) tourism
e Cultural & artistic inspiration
(i.e. nature as a motive and source of
inspiration for human culture and art)
e Spiritual and historic information (based
on ethical considerations and heritage values)
e Scientific educational information (i.e. nature
as a natural field laboratory and reference area)

Adapred from de Groot, 1992
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Respecting the intrinsic values of ecosystems, and the
benefits they provide, implies leaving water in ecosystems
to maintain their functioning. This water, together with the
water that is needed to meet basic human needs, is a reserve
that has priority above all other water uses. Only water
resources in excess of these basic needs should be thought of
as ‘available’ for allocation to other uses. ‘Water resources,’ in
the broadest sense, include water in all compartments
of the water cycle, together with all the living resources this
water supports, such as fish, amphibians and water flora.
The interdependency of water cycle elements and processes,
such as rainfall, evaporation, transpiration, and soil moisture,
surface and groundwater, and coastal and marine waters,
requires us to manage water resources within their basic
hydrological units: the catchments and groundwater aquifers
(see Figure 3.2).

Figure 3.2 General desription of the water cyde.
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Data from: Shiklomanov, 1999



3.2 Sustainable water resources management

through participatory ecosystem-based catchment

management

To maintain the goods and services provided by ecosystems,
water resource managers need to adopt an approach that
treats water resources as an integral part of ecosystems; that
is, as a limited natural resource, and a social, environmental
and economic good whose quantity and quality determine
the nature of its use. Such an approach has two fundamental
requirements: (i) the management of catchments as an
integrated ecosystem, and (ii) participatory planning and
management. Water resources should be managed on the
basis of river or drainage basins in an integrated fashion,
with a continued and deliberate effort to maintain and
restore ecosystem functioning within both catchments and
the coastal and marine ecosystems they are connected with.
A participatory catchment management approach addresses
not only the issues of natural resources conservation and
management, pollution control and sustainable agriculture,
but also the concerns of governments, local populations, and

their expert advisors. Through

: democratic, participatory planning
SOClal' and management, the ecosystem-
environmental and based apptoach Mhin catchments/

river-drainage basins sets out
economic security are an alternative to conventional
top-down and sectoral approaches
likely to be compromised  1,.; il to produce desired results
by the transition of water and often lead to further environ-
mental degradation.
as a freely available
Why care for catchments
resource to water as or river/drainage basins?
a diminishing priced Water and land use have reci-
procal effects: land use depends
commodity. on water appropriation, and the
quality of freshwater ecosystems
is directly affected by land use.
Hillary Masundire Compounded by the stresses of
Botswana population growth, global warm-
Envi \ ing and deforestation, catchment
W ronmer M"'s“""" degradation increasingly results in

such extreme conditions as flood-
ing and drought. The degradation
of water resources cannot be
addressed in isolation; rather, we must consider functioning
of ecosystems simultaneously at different hierarchical levels,
both in space and in time. That is to say, we must think

about planning and management interventions at local levels
(e.g. field, farm, village) as well as at regional levels (e.g.
catchment and river/drainage basins).

WATER — THE SOURCE OF LIFE AND THE RESPONSIBILITY OF ALL

Why participatory planning and management?

Catchment boundaries do not normally coincide with
sociocultural and political boundaries, and catchments have
therefore not generally been managed as a unit. Many
human boundaries exist within and across a catchment, such
as individual farms, villages, sacred grounds, ethnic groups
and provincial boundaries. Given the ‘mismatch’ between
a catchment perspective and socio-economic and political
realities, it is important to involve stakeholders representing
all views. Local communities, including men, women and
children, provincial governments, technical institutions,
non-governmental organisations (NGOs) and (in appropriate
circumstances) donor agencies should work together on
problem definition, planning and management of the natural
resource base. In this way, global objectives of conservation,
sustainable management and poverty alleviation are twinned
with both local objectives and the development of locally-
relevant adaptive management systems.
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4. he Changes needed

4.0 The choice we face: Neglect or care

In order to satisfy growing human and environmental water
needs and rectify the destruction, degradation and pollution
of ecosystems, a new strategy is needed. This strategy for a
sustainable society should provide real improvements in the
quality of human life, while at the same time conserving the
vitality and diversity of ecosystems.

To achieve a sustainable society that cares for its resources,
we must establish a fundamentally new paradigm for the use,
development and conservation of water resources. This means
establishing an ecosystem-based catchment management
approach. It requires that we ‘learn to care’ about our water
world; a world in which water resources will no longer be
overused, but conserved and restored for the benefit of both
natural ecosystems and humankind. In this world, more
equitable distribution will bind people, societies and nations,
reducing the schism between ‘haves’ and ‘have-nots.’ It
envisages people-centred development that values both
quality and quantity, that concentrates on equitable sharing,
that recognises the need to maintain the diversity and pro-
ductivity of ecosystems, and that values long-term sustainability
above short-term revenue. Development and nature conser-
vation are not opponents, but partners that must form a
strategic alliance to create a sustainable water world.

Moving from this vision to action requires that we appreciate
the intrinsic value of ecosystems and maintain ecosystems’
abilities to provide goods and services to humankind. For this,
we need to build on existing and new, predominantly small-
and medium-scale approaches to sustainable water resources
management. Based on local empowerment and adaptation
to local conditions, these approaches maintain and restore
the goods and services provided by freshwater and related
ecosystems. Using soft engineering, appropriate technology,
indigenous crop varieties and ecosystem-based management
know-how, in combination with traditional and appropriate
social and economic mechanisms, the security of communities
and societies can be ensured while ecosystems are maintained
and restored.

The vision and actions presented here build on important
international agreements such as the World Charter for
Nature, the Dublin Principles, Agenda 21, the Convention on
Wetlands (Ramsar 1971) and the Convention on Biological
Diversity (see Annex 2). A follow-up to these important
international statements and agreements is needed as part of
a renewed world effort to redress the continued degradation
of water resources. Required changes are not cosmetic or
short-lived; rather, they are fundamental and far-reaching,
and will demand the full dedication of all nations and peoples.
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The strategy presented here is not a prescription, but is
intended to assist in bringing about change. Different nations,
peoples, cultures and institutions will have to employ diverse
sets of actions to bring about desired changes. Wealith,
quality of life, and environmental conditions vary around the
globe, and will continue to change over time. For this reason,
the goals and actions described here are in broad terms, and
the targets, rather than being defined in arbitrary numerical
terms, reflect the general objectives of the vision. Each
individual, institution and country will need to interpret and
adapt these to local needs, abilities and opportunities. While
diversity should be the basis for the world’s path towards
sustainability, one requirement is universal: Joint action for
ecosystem-based conservation of river and drainage basins,
making a deliberate effort to profoundly reconsider our
attitudes and behaviours towards water resources, their uses
and their management.

4.1 Caring for and managing freshwater resources

in river or drainage basins

Maintaining the water resource base of our planet will
require individuals to accept the duty of caring for other
people and other forms of life, now and in the future. At its
root, this is an ethical principle that requires us to respect
the community of life, and share both the benefits and costs
of water resource use and conservation. This ethic implies
sharing water resources among different communities and
interest groups, among people who are poor and those who
are affluent, and between our generation and those who will
come after us. It is a matter of both ethics and practicality
to establish management for water resources that does not
threaten the survival of other species and their habitats, but
builds on their protection and maintenance. There are finite
limits to the capacity of the earth’s freshwater and related
ecosystems' to withstand human abuse without serious and
irrevocable deterioration. We must bring human population
growth and our lifestyles into balance with nature’s capacity
and the limits of the renewable water resource base.

Participatory ecosystem-based catchment management

The interdependencies between land, water and segments
of human society require NGOs, governments, local groups,
private companies and donors, in consultation with stake-
holders, to jointly develop and implement an ecosystem-based
catchment management approach in order to sustainably
manage water resources. The augmenting pressure of

1. Emmmdmdmﬂwmhﬂhummmmhmma]ﬁcmdmmumbmm
which it takes place. This is why a true ecosystem basis to fresh
is advocated, wbrummaocowaﬂlmdmdwmmathecudmmmdbasmkwladwhwd
coastal and marine ecosystems.
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Protection of ‘cloud-forest’
catchments to maintain the
water supply of Quito city
(Ecuador).

- %

Protection of high-elevation
forest, or ‘cloud forest,’ can
augment water supply since
water retained from condensation
is as effective a water source
as precipitation. The Nature
Conservancy (TNC), the
Ecuadorian Forest and Natural
Areas Institute (INEFAN) and
Quito’s Municipal Sewage and
Water Agency (EMAAP-Q),
together with companies and
local groups in and around
Quito, recognise the importance
of maintaining the catchments
of the Quijos, Tumiguina
and Blanco rivers, especially
the upper catchment areas
located within the Antisana
and Cayamba-Coca ecological
reserves. In 1998, a fund for
the protection of the catchment
was established. Water con-
sumption fees will be negotiated
with the various users to be
directly invested in catchment
protection to maintain water
supplies and protect biodiversity,
based on management plans to
be developed during the coming
years. This initiative exemplifies
a collaborative effort to recognise
the value of services provided
by a protected catchment.

Sources: Hamilton, 1997; TNC, 1998.

increasing water demand and
resulting conflicts, together
with the greater variability and
uncertainty in global environ-
mental and hydroclimatological
conditions, underline the urgency
of establishing such an approach.
The notion of participatory
ecosystem-based catchment
management incorporates the
opportunities and limitations
provided by ecosystems, societies
and economies, rather than
relying on conventional single-
use, top-down planning and
management.

In terms of nature conserva-
tion, this approach promotes
the protection and rehabilitation
of upper catchments, rivers, lakes,
groundwater reserves, riparian
zones, wetlands, floodplains,
and coastal areas (see Box 4.1).
This is not to be done in isolation
of other catchment uses; on
the contrary, biodiversity and
environmental protection require
the establishment of inter-
disciplinary, intersectoral, and
interinstitutional projects — both
large and small — that develop
strategies in a holistic way,
building primarily on the needs
of the catchment inhabitants.

It comprises finding enough
space for natural ecosystems,
species and people, and
restoring basic processes so that
water moves through ecosystems

with the appropriate flow regime, temperature and chemical

composition.

This approach can truly be considered a ‘paradigm shift,’
and promising initial steps are currently taking place in many
parts of the world. In Cameroon, for example, a floodplain is
being brought back to life through the Waza Logone rehabili-
tation scheme. In 1978, a dam constructed for rice irrigation
greatly restricted the seasonal flooding of the downstream
floodplain along the Logone River, causing severe ecosystem
degradation and the disruption of traditional livelihoods.

In 1988, IUCN - The World Conservation Union initiated a
project to rehabilitate the floodplain, including the 171,000
ha Waza Park. Pilot water releases through newly constructed
openings in the main river levee have enabled restoration of
approximately 60 per cent of the affected floodplain. The
renewed flooding dramatically improved the living conditions
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for the people and their environment, without affecting the
rice scheme. This ongoing project has already shown that
ecosystem rehabilitation and water allocation for irrigated rice
do not have to compete, but can exist side by side for the ben-
efit of local people and ecosystems (Braund 2000).

Applying an ecosystem-based approach is a gradual process,
since it takes time for farmers, fishers, women, youth and
other potential users to conduct their own testing and adap-
tation before deciding whether to adopt such new approaches.
Initial development and implementation of models may begin
slowly, with a few cases of replication here and there, but
there is bound to be an upsurge in acceptance as success
stories abound. The green revolution took 30 years to show
results (which were not all positive); participatory ecosystem-
based catchment management cannot be expected to prove
itself in a single project cyce of 3 to 5 years. Patience, along with
proper monitoring and evaluation to learn how to care for and
adapt to changing conditions, will be essential (see Box 4.2).

Leaving enough water in ecosystems to provide services

As the source of water and life, ecosystems must be pro-
tected and wisely managed by the industries, municipalities,
households and farmers who rely on them. Some ecosystems,
such as upper catchment ‘cloud forests,’ springs and certain
wetlands, directly provide us with clean water. Other ecosystems
contribute to the regulation of water resources, reducing flood
peaks and removing chemicals (see Annex 1). Ecosystems
need water to fulfil their basic requirements and maintain
these functions.

To achieve this will entail users to leave the required amount
of water within ecosystems, while achieving equitable alloca-
tion of the abstracted resources.
By leaving enough water in
ecosystems, biodiversity and key
habitat characteristics can be

A key element

of the process of change et . =~
maintained - including intercon-
is the promotion and nections between channels and
floodplains, and upstream and
establishment of actions ;. \nstream areas, including coastal
at the community and marine areas. Techniques are
increasingly available for deter-
and local levels that mining the quantity, quality and
individuals seasonal flow regime required for

maintaining rivers, lakes and
coasts. These can be used to
establish needed reserves of water;

and communities

and enhance socially that is, amounts that cannot be
taken from the ecosystem if it is

acceptable rights,

¢ to maintain key processes, habitats

entitiements and access. and species and continue to serve
the vital functions upon which
humanity depends.

Final Statement

Sociai Security Workshop
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Box 4.2
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The Murray Darling Basin Initiative:
The world’s largest catchment management programme.

The Murray Darling
catchment covers more
one million square kilometres
— one-sixth of Australia -
and includes 24 major rivers.
Salinity is a natural feature
of the catchment. The
problem is that changes in
land use and water use have
intensified this aspect of
the catchment, resulting
in conflict with human
and environmental needs.
Removal of natural vegeta-
tion has altered the water
balance of the land so that
water tables have been
rising, leading over time to
salinisation of the soil. Saline
inflows, in turn, affect river
water quality, endangering
important aquatic and riparian
ecosystems as well as threat-
ening domestic water supplies
for the city of Adelaide and
much of South Australia.

In recognition of this,
and other problems in the
catchment, the Murray
Darling Basin (MDB)
Initiative was established in
1987. The natural resources
management strategy that
deals with the management
of the riverine environment,
irrigated and dryland regions,
and basin-wide issues,
underpins the MDB Initiative.
The riverine environment
sub-programme covers three
broad areas: improvements
to water quality; river flows
with respect to balancing
human and environmental
needs; and nature conserva-
tion. A salinity and drainage
strategy has been proposed
for irrigated regions.
Through this strategy:

@ Improved land management
techniques are being intro-
duced to minimise the amount
of irrigation water being
added to the water table.

Through the use of new
crops and more efficient irri-
gation technology, this will
encourage the use of land
within its sustainable capacity.
@ Engineering works are
being constructed to intercept
highly saline groundwater
and pump it to suitable
disposal sites before it flows
into the main river system.
@ New operating rules have
been introduced to reduce
evaporation losses from
reservoirs.

In addition, the MDB
Initiative recognises the role
of wetlands in enhancing
river water quality, and a
Floodplain Wetland Manage-
ment Strategy has been
developed that aims to
maintain, and where possible
enhance, the floodplain
wetland ecosystems.
Constructed wetlands are
being specifically designed
to reduce nutrient loads
from farm runoff, sewage
treatment, industrial plants
and urban runoff.

Throughout Australia,
Integrated Catchment Man-
agement and the Landcare
system have encouraged
farmers and other rural
industries to work together
with government and rural
communities to solve a wide
range of rural problems
(Campbell 1994). The
Landcare system combines
elements of community and
environmental education,
action research and partici-
patory planning. More than
2000 voluntary Landcare
community groups are cur-
rently working to develop
more sustainable systems
of land and water use within
catchments, supported by
a national ten-year funding
programme.
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To leave water in ecosystems will, in many cases, require
a reduction in the total amount of water abstracted from
rivers and groundwater systems. Inevitably this will require a
corresponding reduction in the water demands of agriculture,
industry and direct human consumption. To reduce total
human water demand requires both behaviour changes,
such as reduced consumption, and technical improvements
in water distribution, such as improved irrigation efficiency
and water supply leakage reduction.

Controlling pollution and waste

Degradation of freshwater ecosystems and the resources
they provide is due partly to pollution and waste disposal. In
many catchments, pollution of watercourses and groundwater
reserves needs to be controlled, from specific as well as diffuse
sources. Municipalities urgently need to treat effluents from
expanding urban areas. In the developing world, sanitation
services and wastewater treatment within megacities should
be given a high priority, as cubic kilometres of untreated and
polluted discharge is threatening downstream ecosystems
now and into the near future.

For industries need to reduce their effluents to acceptable
levels, governments need to enforce regulations and provide
incentives to companies to comply with national legislation. In
many cases this can be achieved by developing more efficient
production processes in which raw material use is reduced, and
material cycles are closed, in combination with adequate residual
effluent treatment. These strategies can provide huge oppor-
tunities to cut production costs, creating a win-win situation
that should form the basis of sustainable industrial development.

Diffuse sources of pollution, such as agricultural runoff
and infiltration, require tackling at the base. Farmers need to
establish good land husbandry all across catchments in order
to reduce agricultural runoff of sediments, fertiliser, pesticides
and herbicides. An emphasis on the management and con-
servation of water and organic materials, both above and in
the soil, forms the basis for achieving conservation of soil and
water resources within the food production process. Together
with a reduction of chemicals used for disease control (e.g.
through integrated pest management), this will not only
benefit farmers directly through increased production and
reduced costs (e.g. fertilisers), but also provides benefits for
all catchment inhabitants and ecosystems downstream.

Reconsidering infrastructure development

Sustainable water management requires a different approach
to infrastructure development: an approach that ‘lives with
nature,’ as opposed to one that ‘strangles nature.’ Leaving
more space for natural ecosystems will require governments
and developers to reallocate financial resources and redesign
new or decommission existing infrastructure such as dams and
dikes (see Box 4.3). Avoiding the huge environmental impacts
of many infrastructure developments throughout the world
will, in many cases, be much more profitable then paying for
later repairs. Approaches to water management that take
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U.S. Army Corps of Engineers
to invest in environmental
protection for flood control.

Flood-prone communities
in the United States have
welcomed the new approach
taken by the Corps that focuses
on flood mitigation and riverine
restoration by, simply, getting
out of the way. U.S. Congress
allocated US$ 200 million to
develop pilot projects, in addi-
tion to the US$ 533 million
the Federal Emergency and
Management Agency has already
spent on a similar approach
that involved removing over
20,000 structures during the
last six years. The Corps will
pay 65% of the cost of buying
properties in floodplains, tear
down structures such as dams
and dikes, relocate property
owners, and restore freshwater
and related ecosystems. Already
more than 100 communities
have expressed interest in the
programme, of which they have
to finance 35%. The traditional
Corps philosophy was always,
“Deeper, straighter, wider; just
to see how fast you could get
the water out of the area”, said
Dennis Murphy, chairman
of the Mill Creek Watershed
Council, who is interested
in participating in the new
programme. If successful, the
Corps pilot project could initiate
a much larger long-term
programme and a major change
in water management culture
in the United States

Source: Maddox, 1999

advantage of natural features
of the ecosystem are therefore
often much less costly than
large-scale infrastructure
developments.

In France, for example, the
decommissioning of dams in
the Loire catchment presented
an opportunity to rejuvenate
the riverine ecosystem. With the
adoption of the Natural Loire
River Plan in 1994, the French
Government initiated the
decommissioning of three
dams on tributaries of the river.
It concluded that the existence
of the dams could no longer be
justified since their ecological
impacts were no longer com-
pensated for by their economic
return. The objective of their
removal was to restore the river-
ine ecosystems and bring back
the great Loire salmon, which is
the only salmon in Europe still
able to migrate over a distance
of more than 800 km from the
estuary to its spawning sites.

In two cases, upon expiry of the
dam licenses, the facilities were
transferred back to the State
which, between 1996 and 1998,
had invested FF 6 million and

FF 14 million, respectively, in
their decommissioning. The third
dam was decommissioned by
Electricité de France for a total
of FF 7 million in 1998. Decom-
missioning of dams is increasingly
seen as an option to bring back

the proper functioning of river ecosystems. In many countries,
like France, the United States and Canada, the relicensing of
a dam facility provides the opportunity to improve the dam
structure to allow environmentally-appropriate flows, or to
decommission the dam if environmental impacts are judged

too severe (Delaunay 1999).

For new infrastructure developments, developers should
integrate high quality environmental impact assessment (EIA)
studies into the planning phase, not merely as an add-on to
the project development. In this way, the results of an EIA
can be directly linked to the design and implementation of
avoidance, mitigation and compensation measures. For existing
infrastructure, operators will have to comply with modern
environmental standards that allow for environmental flows,
establishment of migratory species passages, and compensa-
tion for affected habitats and species.

WATER — THE SOURCE OF LIFE AND THE RESPONSIBILITY OF ALL

the basic needs of fresh-
water and related ecosys-
tems are cared for...

GOAL Critical freshwater and related
habitats and species are protected
through implementation

of sustainable water and land
resource use and control of
pollution from agriculture,
industry and domestic water use.

TARGET Protection of majority of
upper catchments, wetlands,
rivers and groundwater reserves

effectively implemented.

ACTIONS

® NGOs, governments, local groups, private companies and
donors, in consultation with stakeholders, to jointly develop
and implement well-monitored pilot projects on participatory
ecosystem-based catchment management, and protect and
rehabilitate freshwater species and critical habitats, such

as upper catchments, river channels and banks, wetlands,
floodplains and coasts;

® Industries, municipalities, households and farmers to
implement water-saving measures to reduce water use and
allow appropriate amounts of water to be left in rivers, lakes,
wetlands and groundwater aquifers;

® Farmers, municipalities and industries to reduce emissions
of nutrients, untreated effluents and hazardous waste through
compliance with existing regulations and closing the material
cycles, including resource-use reduction and waste (water)
treatment;

® Governments to minimise dam construction and support
decommission of non-efficient/high-impact dams; developers
to optimise the design of new dams to allow species migration
and mitigate other environmental impacts; and operators to
change dam management practices to fulfil water requirements
of all up- and downstream ecosystems.
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4.2 Incentives for conservation based

on an ecosystem’s full values

Sustainable water resources management requires us to
recognise the range of goods and services ecosystems provided
to humankind as well as the intrinsic value of ecosystems
(see Annex 1). The goods and services ecosystems provide
hold tremendous value, which needs to be reflected in water
resources development schemes. Local governments and NGOs,
together with resource managers and consultant agencies,
must address these values and the high cost of degradation
by reconsidering current subsidies which, by maintaining the
status quo, are in fact a causative factor of degradation and
do not contribute to sustainable development. At local levels,
increased participation in water resources management could
be twinned with increased financial responsibility. At catch-
ments levels, innovative financial mechanisms need to be
implemented to finance catchment-wide maintenance of
ecosystem services and the implementation of conservation
measures. A range of economic instruments will be needed
to counter development practices that overexploit resources,
pollute life-support systems and destroy ecosystems and
biodiversity, based on proper analysis of values, rights and
entitlements.

Valuation of ecosystem goods and services

The economic, ecological, cultural and intrinsic value of
ecosystems’ goods and services should be reflected in their
use by people and the price institutions pay for use. Reflecting
water’s true value, without compromising people’s rights to
fulfil their basic human needs, will create an incentive to
reduce use, degradation and pollution of water resources
in many but not all parts of the world. it will require major
changes in the ways costs and benefits of development
schemes and infrastructure projects are calculated, including
the full social and environmental costs. To enable this, resource
managers, NGOs and consultant agencies will need to
quantify the ecological, sociocultural and economic values
of freshwater and related ecosystems as much as possible,
and include them in the cost-benefit analyses of the planning
process (see Box 4.4).

Methods for quantifying the full value of the goods and
services of freshwater and related ecosystems are increasingly
available, but need to be further improved. To know these

values is one step; incorporating them in decision-making and

management is an entirely different exercise. All countries,
peoples and water users need to adopt economic, social,

political and legal mechanisms to fully incorporate these values.
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Local payment to
accountable institutions

for effective services

In some cases, an appropriate
instrument would be for NGOs
and local governments to work
with local institutions to price
available water resources, after
the basic water needs of people
and ecosystems are met. Water
pricing should thus not be
carried out for water quantities
required for fulfilling basic human
and environmental needs. It
should, among other things,
be based on progressive (block)
tariffs and the polluter-pays
principle. Water pricing, however,
cannot be carried out without
the development of a proper
legal and institutional system
that protects the voiceless and
delivers the services.

At local levels, the capacity
to pay is largely determined by
the benefits that can be gained
directly from payment. The
willingness to pay increases
significantly if payments are made
to local institutions that can be
held accountable for delivery of
services. Participation of those
who pay in the management of
these local institutions is essen-
tial. if payment and delivery are
twinned with trust and trans-
parency, considerable progress
can be achieved in local water
resources management.

Box 4.4 -
Benefits from traditional
floodplain use higher than
large-scale irrigated agriculture
in Nigeria.

Recent estimates of the
value of Hadejia-Jama’are
floodplain use in northern
Nigeria indicate that traditional
practices provide higher benefits
than crops grown on the Kano
irrigation project. Benefits
derived from firewood, reces-
sion agriculture, fishing and
pastoralism were estimated
at US$ 12 per litre of water,
compared to US$ 0.04 per litre
for benefits derived from the
irrigation project. This evalua-
tion is particularly important
for the region, as more thin half
of the wetlands have already
been lost to drought and
upstream dams. Even without
accounting for such services as
wildlife habitat, the wetland is
more valuable to more people
in its current state than after
conversion to large-scale irri-
gated agriculture. This example
shows that if proper cost-bene-
fit analyses are made, which
include the value of goods and
services provided by ecosystems,
then large-scale development
schemes turn out to be less
profitable than improving the
management of the unaltered

ecosystem.

Source: Barbier & Thompson, 1998



Restructuring subsidies and taxes

Some existing economic policies and instruments stimulate
freshwater ecosystem degradation, excessive water extraction
and pollution through perverse subsidies, distorted prices and
taxes. Governments will have to change these by developing
new policies, guidelines and economic instruments that
provide incentives for sustainable ecosystem-based manage-
ment. Internalising the economic implications of ecosystem
degradation and loss of environmental security from global
to local levels is an important instrument for addressing
these challenges. To resist overexploitation and ecosystem
degradation, sufficient funding needs to be provided to face
the effects of globalised markets. This will require more effective
and efficient ways of financing development, conservation
and restoration activities, including private sector investments.

in the United States, for example, investment in catchment
protection is expected to save New York City billions of dollars.
The city has set aside US$ 250-300 million for the acquisition
of some 80,000 acres of land as part of an integrated
strategy to protect water supplies from pollution. Watershed
regulations are also being expanded to address related
issues, such as the construction of

in order to realise impervious surfaces (e.g. roads and
. e parking lots) close to reservoirs and
the Vls ion watercourses, storm-water runoff,
the unprotected storage of highway
positive and ling salt, and rigorous standards for
economic measures for  sewage handling. Many of the
city’s 130,000 septic systems will
sustainable freshwater  he (losed and strict standards will
. . be set for the construction of new
ones. Homes and businesses will be
must be set in place at connected to newly constructed,
city-subsidised tertiary treatment
global, regional, national, ,3n(s Total investment in the
sector and local levels;  Strategy is US$ 1.5 billion; however,
by protecting the water sources
and significant progress  that supply New York from pollution,
direct the city is able to avoid constructing
in overcoming the a water filtration plant that would
and underlying sconomic €05t US$ 6-8 billion and would
incur annual operating costs of
causes of freshwater $300 million (The Trust for Public
Land 1998).
ecosystem degradation )
and loss must be made

across all countries,
in all sectors and for all

socio-economic groups.

Final Statement
Economic Security
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G H 1’ [T,
Norwegian investors to base
investment decisions on water
use intensity of companies.

Box45 . .

Shareholders are typically
interested in looking at compa-
nies that are better equipped
than their competitors to
succeed in a complex future.

In Norway, two investment
firms believe that companies
that care for the environment
and can handle social challenges
will outperform those that don’t.
In 1996, these companies
launched the Storeband Scudder
Environmental Value Fund that
focuses on investment in com-
panies with high environmental
performance scores. The Fund
uses eight indicators of sustain-
ability to guide investments,
including the water-use intensity
of a company. By achieving

a more than 53% net return
over the 30-month period

since its launch, the Fund has
demonstrated that investors

can achieve a good return on
investment while providing
incentives to companies to
improve their water-use intensity
and become more socially and
environmentally responsible.

Source: Willems, 1999

Investments made within and
outside the water sector should
incorporate the full economic,
ecological, cultural and intrinsic
values of ecosystems’ goods and
services in decision-making.
Adjustments to the current
approach for cost-benefit analysis
need to be made to include
the cost of losing some of these
values as a result of development
activities. Governments should
analyse and remove perverse
incentives that induce water
resources degradation, including
subsidies to crops with high water
consumption, and low water
tariffs for large quantity users.

Investments can also be
an incentive for enterprises to
change their behaviour. Stake-
holder or consumer pressure on
companies to reduce their water
use can be an effective tool.
These can often be linked to
codes of conduct to which ‘peer’
companies within similar industrial
or commodity sectors want to
sign up. Lead companies often
benefit from enhancement
of public image or from first
mover advantages. ‘Seen to be
green'’ is important in markets
where a business has a high
profile with the ‘purchasing
public’ such as, for example, the
water consumer (see Box 4.5).

Innovative financing of sustainable catchment use

and conservation

Financing of catchment conservation by NGOs, private
companies and governments is a key element for change.
Financial resources can be derived from proper costing of the
goods and services provided by natural ecosystems (e.g. forests
in upper catchments). Investments in conservation are often
wiser than ‘end of pipe’ solutions such as river clean-ups.
Innovative financing can also include the establishment of
‘Catchment Trust Funds.’ Voluntary contributions and service
payments to a Trust are invested in conservation measures
that improve catchment and water conditions from which
Trust Fund contributors might directly profit.
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In the United States, for example, the Oregon Water Trust
was established in 1993 to acquire water rights for maintaining
instream flows to enhance the recreational values and
ecological health of watercourses. By 1998 it had protected
flow in 450 miles of river throughout the state of Oregon,
on the basis of deals with over 50 water rights holders. It has
acquired US$ 654,000 of water rights through donations
and acquisitions. Private foundations provide 90 per cent of
its budget, while private groups and public agencies provide
in-kind support to the Trust. The Trust sometimes reimburses
private landowners for loss of income; for example, when
leaving water instream and not using it for irrigation. The
Trust is helping to transform attitudes about water and
people’s acceptance of water markets in general. It provides
an example of an alternative way of bringing together agricul-
tural and fisheries interests, landowners and environmentalists,
to develop constructive ways for sustainable natural resource
management.

Trust Funds should only be set up where effective legal
and institutional frameworks are in place. Financing of Trusts
or direct conservation investments can, in some cases, be
based on ‘Debts for Nature/ Development Swaps.’ These allow
a developing country to invest in conservation and develop-
ment for a reduction in part of its foreign debt. In general,
existing aid mechanisms need to be strengthened and applied
more to finance pilot projects in participatory ecosystem-based
catchment management that can be replicated elsewhere.
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ecosystems’ full values
are recognised...

GOAL The economic, ecological, cultural
and intrinsic values of ecosystems
are fully incorporated in decision-
making and management of
water resources, using incentive
measures and innovative financial

and legal mechanisms.

TARGET New incentives or economic

and legal mechanisms developed
and implemented for nature

and water resources conservation
are applied in the vast majority

of catchments.

ACTIONS

® Resource managers, NGOs, and consultant agencies

to further develop and implement economic valuation in
planning/design and monitoring/evaluation of water resources
management projects and activities to enable balanced
decision-making on multiple resource use, development and
conservation;

@ NGOs and local governments to establish payment and
subsidies to strengthen existing, or establish new, responsible,
transparent and accountable local institutions that provide
improved water delivery, drainage and sanitation services;

® Governments to remove perverse subsidies that promote
inefficient use of water or freshwater ecosystem destruction,
and to establish subsidies that promote conservation of critical
habitats and stimulate the use of intermediate technologies for
water saving and pollution reduction in agriculture, industry,
and at the household level;

® NGOs, private companies and governments to carry out ‘debt
for nature & development swaps' and direct financial resources
to develop catchment trust funds that finance the implemen-
tation and maintenance of rehabilitation and conservation
measures within specific catchment areas.




4.3 People’s empowerment for responsible water

use and conservation

Participation of local groups is essential for establishing
grassroots sustainable water management and conservation.
Faced with resource shortages, people will first address their
own needs: their fields, their farms, their livelihoods, and
their villages. Only when these are adequately addressed
are they likely to consider catchment issues. Ecosystem-based
catchment management can therefore only be implemented
successfully when it takes a similar path; a path that is based
on people’s well-informed decision-making, and adaptation
to changing conditions. This is a process that enables humans
to improve their standards of living and lead their lives in
dignity and fulfilment, while learning to conserve their
resource base and contribute in a meaningful way to solidarity
within their society.

Establishing public participation

Devolution of power to local levels, and people’s participa-
tion in water management decision-making, requires individuals
to take up new responsibilities and become actively involved.
Water-related problems have taken a long time to reach this
critical stage; persistence, tempered with patience, is needed
to find solutions. Energy and capacities exist at local levels
that can be complemented, where appropriate, with technical
expertise provided by NGOs, CBOs, research institutes or
governments.

Equitable sharing of water resources

Achieving sustainable use of freshwater ecosystem resources
will require equity in both decision-making and sharing of
resources. To achieve equity within and between households,
communities and nations will require NGOs, governments and
private companies to maintain and sometimes create efficient,
representative and sustainable institutions for catchment man-
agement. These institutions will have to provide alternatives
for disenfranchised individuals and communities whose
security is based on access to freshwater ecosystems and
whose control over these resources has eroded (see Box 4.6).
Reducing the vulnerability and uncertainty of livelihoods is
essential, and can be supported by providing greater choices
in management and income generation to local communities.
Empowered local communities should be given a fair share
of the resources or the revenues from these to allow them to
manage their livelihoods in a fair, sustainable and effective
manner (see Box 4.7).

Gender equity in relation to water resources use and
management is crucial for resolving potential water conflicts,
enhancing social security, and improving strategies for water
conservation, pollution control and demand management.
The identification of obstacles to the broad and fair participa-
tion of women in water resources management is therefore
fundamental for the implementation of sustainable and equi-
table resource use practices. While it is axiomatic that both
women and men should have an equal right to access, around
the world, women and men play different roles with regard
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Piibd é;,i to maintenance and use of

Box 4.6

Self-help Credit Management  Water resources. Women often
Groups for implementing have unequal access to, control
sustainable catchment over and benefits from water

management (Gulbarga, India).

In 1988, a joint project
between the state government

resources. To establish a gender
balance in water management
will require substantial but
subtle changes to be made to

and the Swiss Development the ways that both men and
Cooperation was initiated to  women collectively manage
give f"m;: increasing cm;“" freshwater and related ecosys-
over catc| ent resources. (J H

! tems. Everywhere - in the north
project focused on developing 54 4o south, in the east and
farmers’ skills, building confi- - .
dence and developing organisa- the west - traditional and innov-
tional expertise to control ative mgchanisms will need to
resource use and increase be applied by NGOs, governments
productivity in a sustainable and private companies to
way. Central to the project was  specifically empower not only
the development of Self-help  women, but also our youth and
Credit Management Groups  the elderly, within the water use
(SHG), which are socially decision-making and manage-
functional groups in micro-

catchments that require no
outside intervention to remain

ment process.

viable. Such groups usually Deﬁning righs and

have fewer than 20 members, entitlements of local groups
who share a common interest Inequitable distribution of,
and are largely homogeneous  and access to, water resources
in terms of caste, class and prevents millions of people
livelihood. The SHGs developed from attaining a better life.
skills to manage credit and Certainly economic growth is
institutionalise and administer 5, important factor for change,
cooperation. The project has 4 (i justice cannot be
shown that SHGs are very .

effective at practical resource achle;ved solely ﬁ,‘r(,)UQh ec,o-
management, but need to be nomic means. It is imperative
complemented by Catchment  that governments clearly define
Management Committees to ~ Water and land tenure, access
incorporate the interests of and user rights. All people
landless and marginal farmers.  need to enjoy access to water

Source: Fernandez, 1998

resources and sanitation to
attain a decent standard of
living. Women, in particular,
often rely directly on the natural
environment, and are among

the most affected by its pollution and decimation - yet all too
often they are not involved in the major decision-making that
determines its management and use. Likewise, everybody
must accept and share the corresponding responsibilities, such
as complying with conservation and protection regulations in
order to safeguard the resource base.
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Box 4.7

Local empowerment for
sustainable use of resources:
The CAMPFIRE experience
(Zimbabwe).

Sustainable rural develop-
ment requires strategies that
enable people to improve their
quality of life while maintaining
their natural resource base. The
Communal Areas Management
Programme for Indigenous
Resources (CAMPFIRE)
in Zimbabwe has developed
an entrepreneurial approach to
development based on sustain-
able wildlife management.

By 1997, 30 districts and over
6 million people were involved,
and household income had
increased up to 25% due to the
improved marketing of wildlife
products. The sustainable

use of wildlife products gives
communities an alternative to
destructive land use practices.
The CAMPFIRE programme
shows that wildlife protection
and development can go together
and provide benefits for both
local people and the environment.

Source: The Zambez-IMERCSA Newsletter,
1998

Local groups share

in ownership of water

infrastructure and land

Land and water resources
within catchments are owned
by a wide variety of people and
institutions. Most of the world's
farmers are small landowners,
although in some countries large
farms are occasionally farmed
by tenants. Water resources
ownership is sometimes linked
to land ownership, but most
water resources are state owned.
A proper definition of ownership
is essential for sustainable man-
agement, and a fundamental
prerequisite if local people are
to invest in improvements to
the land, spring, well, river or
lake that they use.

Because government agencies
or private developers own most
infrastructure within catchments,
revenue from such infrastructure
(e.g. dams and reservoir facilities)
seldom benefits those who are
most affected by its development
and operations. If the govern-
ments and developers were to
enable local groups to become
shareholders in large infrastruc-
ture, the people would not only

benefit from the revenue but, as users, they would also be
inclined to invest in conservation measures such as, for example,
upper catchment afforestation or allowing instream flow for

fish production.

Training leaders and community groups

Strong leadership at local levels is essential for bringing
about change. Leadership can be individual, as in the case of a
community leader who provides guidance and encouragement,
or it can be collective, as in the case where a strong group
spirit makes a collective change towards sustainable water
resource use. NGOs and governments should develop new
training programmes in pilot catchment areas for individual
and group leaders, in order to initiate fair and equitable
dialogue with state and private organisations concerning
sustainable resource use and conservation.
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people are empowered
and equitable access
to water is ensured...

GOAL Empowered local groups develop
responsible water-use practices
and attain equitable access to
water resources for all, while
respecting ecosystems as equal

‘partners.’

TARGET In all infrastructure projects

and the vast majority of river or
drainage basins, local groups take
part in power-neutral negotiations
of water and land resource
allocations.

ACTIONS

® Establish effective public participation through involvement
of NGOs and CBOs in decision-making and management of
catchments;

® NGOs, governments and private companies to establish a
social and gender balance in all water-related decision-making

structures at all levels, ranging from the local community to
international institutions;

® Governments to develop and enforce compliance with effec-
tive legal and policy frameworks that define the property and
access rights to water resources, including the primary right of
ecosystems for water;

® Developers and governments to share ownership of new and
existing infrastructure, such as dams, gates and dikes, with local
groups, to allow revenues to directly benefit these groups and
have them directly involved in the operational management;

® NGOs and governments to develop training for local leaders
and competent groups to allow them to communicate with
institutions in a fair and equitable manner to ensure full partici-
pation in resource negotiations.




4.4 Political will and good governance

for collaboration and consensus

Participation not only means local involvement in decision-
making and management. Increasingly, a host of local,
provincial/state and national groups and institutions, ranging
from governmental to non-governmental, and technical to
political, are involved in the planning and management of
natural resources. Power-neutral negotiations are fundamental
to participatory ecosystem-based catchment management.
This requires participants to adopt and be committed to a
transparent, truthful and faithful planning and negotiation
process. To establish this process there are at least two
prerequisites: firstly, an effective legal system that protects
citizens against injustice should be in place and, secondly,
an appropriate institutional set-up that provides equal oppor-
tunities for all parties to be informed and participate in the
planning and negotiation process. In many cases, local groups
will only be able to join the planning or negotiations when
they are able to raise sufficient public attention and action
or build a legal case that allows them to participate. Political
freedom and guaranteed human rights are essential for
achieving this.

Commitment to accept the responsibility to care

for nature

Despite decades of discussions and efforts to improve water
management around the world, little progress has been made
due to the lack of a common will and commitment to make
sustainable water management happen. At the political level,
this has been caused partly by the fact that many direct effects
of water resources degradation or depletion are beyond the
common political time horizon of 3 to 5 years. Only in cases
of catastrophic events or acute water scarcity has political will
and awareness been raised. A critical step is thus the creation
of political will and commitment among political parties, at
local, national and international levels, to seriously invest
human and financial capital in the protection of freshwater
and related ecosystems.

Public awareness, private sector responsibility and a gener-
al commitment among local groups to protect water resources
are fundamental to establishing change. Often underestimated
but potentially influential is the role of religious groups (see
Box 4.8). These can provide leadership, and raise the aware-
ness of communities and individuals of the need to protect
our environment and take personal responsibility for caring
for it. Community-based groups, such as service and user
groups, labour unions, and women'’s and youth organisations,
also have a key role to play in stimulating changes in human
behaviour to spread around the world.
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Box 4.8 ,;T 4
Catholic Church calls

Columbia River ‘sacred’
and urges protection.

Catholic bishops in north-
western United States issued
a 65-page document in May
1999 urging people to view the
Columbia River as a ‘sacred
source of life and a symbol of
our connection to the divine.’
The river and its dams currently
form a focal point for dam
decommissioning. The published
document precedes a pastoral
letter to be published in 2000,
in which responsibilities of
citizens with respect to the
management of the river are
outlined. These range from
saving the salmon to honouring
treaties with Native Americans.
As Bishop William Skylstad
says, “The symbolism of water
is life giving, cleansing and
nourishing.” This initiative
exemplifies the actions that
religious groups can take to
preserve water resources.

Source: IRN, 1998

AND THE RESPONSIBILITY OF ALL

Compliance with existing
laws, regulations and
ethical codes
Community-level and broader
institutional changes towards
freshwater ecosystem conserva-
tion will not come without a real
effort. Government leadership
and political will is required to
make this change happen.
Civil society groups, including
political parties and religious
organisations, need to become
involved in the water debate
and pressure governments and
corporate citizens at national
and local levels to establish
compliance. Likewise, agricultural
enterprises and industries must
take responsibility for compliance
with existing regulations and for
making freshwater ecosystem
conservation a high priority.

Evidence shows that industry
can, in fact, expand production
and remain profitable while
reducing freshwater consump-
tion, providing it also maintains
basic housekeeping, manage-
ment attention, technological
innovation and commitment

from all employees. On the Danish island of Als, for example,
in the Baltic Sea, one industry voluntarily reduced its water
consumption to help restore local groundwater resources.
Danfoss discovered in 1984 that their facility was responsible
for the extreme lowering of the water table beneath the
island. The danger of saltwater intrusion caused the local
authorities, in 1989, to reduce the permissible water extraction
for the facility to 2 million cubic metres per year. Danfoss
had already started to detect and repair the major leaks in

its water supply and sanitation system, which resulted in

an 80 per cent reduction in water use, by 1998 (compared
to the 1983 levels) (Danfoss 1998).
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Policies and laws at international, national, subnational and
regional levels should be further developed and harmonised
by governments, and possibly United Nations agencies, to
enable nature conservation and more equitable water and
land resource use. The entire legal framework should facilitate
accountability for environmental care for both the corporate
and public sectors, as well as individuals. New laws should be
based on principles derived from a wide consultative process
(see Box 4.9). Besides legal frameworks, private companies,
governments and NGOs will need to develop ‘codes of con-
duct’ that allow private and public groups of water users to
develop environmental and water care on a voluntary basis,
reducing water use and effluent emissions, and banning
freshwater and coastal ecosystem destruction.

Basin agreements implementation and institutional reform

Responsibility for the development and management of
water resources needs to be delegated to catchment and
drainage basin levels in a way that enables affected parties
to be empowered and participate. In many cases, substantial
institutional reforms will be required to develop a service-
oriented approach that is receptive to local needs and perceives
effective local participation as a valuable asset in the planning
and management of water resources. To bring about this
change, considerable political will and commitment needs to
be developed; a commitment to reform current sector-oriented
policies and to initiate and maintain good governance aimed
at establishing participatory ecosystem-based catchment
management. Establishing new or strengthening existing
independent arrangements is therefore required for river and
drainage basins at national and international levels.

To turn these ideas into reality, sources of funding will
also have to be made available. Governments, for example,
could potentially finance large infrastructure development, and
provide emergency payments and green innovation subsidies,
while private investors could fund the operation, maintenance
and rehabilitation of large infrastructure projects. Community
associations could support local activities, particularly their
maintenance. Taxes could be collected from industrial water
users and large-scale farmers, with small farmers contributing
proportionately smaller amounts, and water pricing could be
set for urban dwellers, with subsidisation for the poor. On an
international scale, ecosystem rehabilitation programmes
could be funded by international donor agencies.
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Networks of communities,
research organisations, provincial/
state and national authorities
and organisations, river basin
committees/authorities and NGOs
will need to establish and
strengthen cooperation, develop
linkages with all stakeholder
groups, and set up and maintain
structures that ensure trans-
parency, independence, account-
ability, democracy and use of
‘best knowledge.’ This will often
require major reforms to allow
people and institutions to change
dysfunctional bureaucracies into
service-oriented bodies that
reach out to the public. Public or
private organisations need to
create partnerships that build on
local initiatives and match these
with appropriate know-how,
technologies, new policies, laws
and financial means.

In Coos Bay, Oregon, in
the northwestern United States,
successful partnerships managed
catchments and reduced fresh-
water pollution to restore and
maintain the coastal fisheries.
Haynes Inlet has been known as
a desirable shellfish production
area because it provides rich
mudflats and clam waters during
storms. Shellfish production was,
however, prohibited because of
elevated faecal coliform counts.
Downstream oyster growers
began asking owners upstream
in the catchment for help to
reduce pollution levels. Some of
them responded positively and
started to restrict cattle access,
replant riparian areas and install
nose-pumps for cattle to drink
from. In addition, a new law was

oy b A fere
Boxas  SLILA ih ANCa
Principles for a new water

law in South Africa to manage

resources sustainably and

protect the environment.

The new water law in
South Africa is based on 28
principles. First published in
1996, these have undergone
a number of revisions to incor-
porate the comments received
through public consultation
before being approved by the
South African Cabinet. The
principles indicate that water,
anywhere in the water cycle,
is a common resource. No
ownership is granted; only a
right is given for environmental
and basic human needs ar an
authorisation for its use over
a fixed term. The principles
recognise the unity of the water
cycle together with the variable,
uneven and unpredictable
nature of water distribution.
The objective of water manage-
ment is to manage the quantity,
quality and reliability of the
nation’s water resources to
achieve optimum, long-term,
environmentally sustainable
social and economic benefits
for society from their use. Basic
human needs and environmental
requirements are identified as
‘The Reserve’ and have priority
of use by right. Water use for
all other purposes is subject
to authorisation. The new
principles and law give not
only guidance for South Africa,
but provide a legal innovation
for the world to consider for
national legislative development.

Source: Asmal, 1998

passed that safeguards landowners from losing their right

to river access if streambank stock exclusion measures are
carried out. The initiative showed that strong councils to
represent landowners, technical guidance by coordinating
agencies, and partnerships between upstream and downstream
users, landowners, enterprises and state agencies are essential
for a successful reduction of contamination levels, protection
of habitat and conservation of biodiversity (Environmental

Protection Agency 1997).



political will and good
governance reign...

GOAL Political will and good gover-
nance are established to avoid
and mitigate conflicts, and to
build collaboration and consensus
among all stakeholders on the
basis of informed participation.

TARGET In the majoriiy of all catchments,
stakeholders’ full participation
and transparency in decision-
making is established.

ACTIONS

® Political parties, religious organisations and local groups to
demonstrate commitment to conserve rivers, lakes, groundwater
reserves, wetlands and coastal areas, through involvement in
resolving water use conflicts and terminating destructive and
polluting practices;

® Governments to stimulate and enforce compliance with
environmental regulations; for example, during development
and operation of water-related infrastructure, during operation
of industrial activities and while farming;

® UN agencies, governments and NGOs to develop and
implement effective and efficient mechanisms to negotiate
transboundary problems and resolve or mitigate conflicts
revolving around major international river basins;

® River basin organisations, governments, civil society groups,
donors and investment agencies to facilitate and support the
implementation of river/drainage basin or catchment agreements
and policies, facilitated by appropriate staffing provided by
governments;

® Private companies, governments and NGOs to develop and
comply with voluntary ‘codes of conducts’ for various groups
of water users to reduce water use and effluent emissions,
and to ban freshwater and coastal ecosystem destruction;

® NGOs, research organisations, governments and private
enterprises to design and implement strategies to share
information with civil society groups (e.g. communities, women's
organisations, youth groups, professional organisations) to
enable informed participation in decision-making and ensure
transparency.
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4.5 Promote behavioural change by increasing

awareness and capacity

Awareness of ecosystem benefits and the consequences of
human-induced changes is essential for making a sustainable
water world a reality. In order to want to act for environmental
conservation, people must attain a general level of under-
standing of, and caring for, ecosystem functions and benefits
(e.g. the water cycle, the role of catchment protection for
drinking water and aquatic life, the biodiversity of freshwater
systems, and the relationship between land-based activities
and marine and coastal zones). Education, training and capacity
building will put people in a better position to make informed
choices and act to conserve the resources within their catch-
ment area.

Awareness alone, however, is not enough to establish
sustainable practices. People must also be willing and able to pay
and be prepared to act in an environmentally responsible way.
Al too often, discrepancy exists between awareness of water
resource base deterioration and consequent changes in beha-
viour. Only when direct benefits can be clearly demonstrated is
awareness likely to lead to a change in behaviour. The major
challenge lies in bringing about the changes that do not provide
direct immediate local benefits, but are nonetheless required
to provide services downstream or in the future. Often
catalysing events are needed to make this happen (see Box 4.10).

Communication materials to reach out

To bring about change, effective communication is needed
between local groups, scientists, water managers and decision-
makers, as well as the translation of their ideas into action.
In order for this to happen, cOM- 14 achievement
munication materials must be . =
developed, both by and for local ot tnis VISION
groups, to better understand the
nature of the issues at hand. It is
fundamental that youth organisa-  jishment of conditions
tions, women'’s groups and local

necessitates the estab-

resource managers develop and that enable humankind

use do-it-yourself matgnals to to live up to its moral

promote the conservation of fresh-

water and related ecosystems. and ethical obligation
A major shift also needs to to protect biodiversity.

take place in the outreach from

research institutes and universities

to civil society groups, commu- Final 8

nicating research findings in
appropriate formats. Furthermore,  Environmental Security
two-way communication needs to  Workshop

be established between communi-

ties, scientists and governments to

stimulate the exchange of ideas and develop extremely
innovative research work on appropriate natural resources
management approaches and technologies.
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Box4.10 .

Catalysing events needed
for change: Yangtze flooding
initiates discussions in P.R. China.

The 1998 flooding on the
Yangtze River (P.R. China)
has induced much discussion
and some political action at
the highest level. In late 1998,
China’s State Council banned
logging in Sichuan province
in response to the flooding
of 64 million ha of land that
caused over 3000 people to die.
Further land reclamation in
the Yangtze floodplain was
prohibited and US$ 2 billion
was allocated for reforestation
projects in the upper reaches.
Some Chinese officials, however,
criticised the bans, citing them
as often being poorly thought-
out, badly implemented and
rarely working; they pointed
to the need for complementary
action at the county and village
levels. Although a state ban
might not be the most effective
measure, the Yangtze flooding
did trigger important discussions
on the management of China’s
major river basins. Awareness
about the need for catchment
management is the first step
towards sustainable use.

Source: Pomfret, 1998

Up-to-date knowledge and
information provided by technical
experts needs to be twinned with
local/ traditional knowledge,
and translated into understand-
able messages and modules.
Substantial resources are needed
to develop and disseminate
these materials and maintain
education networks.

Formal education and

training to enable people

to act

Primary and secondary educa-
tion are the cornerstones of
modern societies. The integration
of environmental learning into
school curricula - for example,
information about the goods and
services provided by ecosystems,
the richness of species in rivers,
lakes and coastal areas, and the
cause-and-effect relationship
between human actions and
environmental conditions — forms
the basis for environmental
awareness and environmentally-
responsible behaviour, now and
in the future.

Schoolchildren can initiate
catalysing events. Several years
ago, for example, when students
in Victoria, Australia, started to
talk about salinity problems at

In developing countries, increased capacities would enable
empowered communities to participate more widely in negotia-
tions of water resources allocations and management. Current
dominance of foreign technical assistance should be transformed
into assistance for capacity building for academics and engineers.

home and showed maps with the results of school-monitor-
ing activities, the issue was brought out in the open. Prior to
this, farmers tried to deny the existence of salinity for fear of
losing land value. The students provided a lever to bring the
community together to address the problem (Mobbs 1995).

Universities and technical institutes should also further
develop curricula for freshwater and related ecosystem man-
agement. These should include interdisciplinary programmes
for engineers, socio-economists and social scientists, managers
and environmental scientists to ensure that a holistic view of
ecosystem management is shared by all relevant disciplines.
Almost everywhere, scientists need special training to improve
their communication with resource managers and the public,
and to become more responsive to local needs.

Likewise, NGOs should develop training programmes for
both community involvement and national capacity in environ-
mental management. Particularly important is the education of
youth, women, technicians and decision-makers on the eco-
nomic, ecological, cultural and intrinsic values of freshwater
and related ecosystems. Training is needed to develop national
capadities to deal with ecosystem-based catchment management.
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Exchange of experience for solidarity and

capadity building

Changing current practices on the ground requires
farmer-to-farmer, woman-to-woman, and teacher-to-teacher
exchanges intended to share hands-on practices and lessons
learned, and develop self-help initiatives. These exchanges
could take place on many scales, reaching from local to
national and even international, where exchanges on specific
topics are likely to be beneficial. It is essential that NGOs,
governments and United Nations agencies actively facilitate
the establishment of partnerships between local groups,
scientists, engineers, decision-makers and managers, which
should then form the basis for ecosystem-based catchment

management (see Box 4.11).

In West Africa, for example, a
network of managers, policy
makers and scientists helped
improve floodplain management.
In 1992, IUCN - The World
Conservation Union initiated
the development of the Sahel
Wetlands Expert Group (SAWEG),
whose aim is to build members’
capacity to manage West African
floodplain resources sustainably.
SAWEG brings together approxi-
mately 100 specialists in water
engineering, health, ecology,
hydrology and law, based at
universities, research centres,
government institutions and
river basin authorities in Burkina
Faso, Cameroon, Chad, Gambia,
Mali, Mauritania, Nigeria, Niger
and Senegal. A series of meet-
ings was organised to discuss
topics such as water-quality
modelling, participatory rural
appraisal, training needs, legisla-
tion development and local
participation in management.
The outputs are pulled together
in a book The West Africa
Floodplain Manual ((JUCN 2000).
The experience with SAWEG
has shown that cross-sectoral
collaboration and exchange can

P A
Environmental networks

build on youth to implement
successful conservation.

Box4.11

Environmental education
networks are a new way of
for reaching and working
together in environmental
conservation. An example of
such a network is Earth Force
(USA). This youth-driven
organisation, created in 1994,
is governed by a national Youth
Advisory Board (YAB) made
up of 15 members, ages 10 to
17. It builds on young people’s
overwhelming desires to act
on behalf of the environment
and to help their communities
through voluntary service.
Surveys show that, despite
declining interest in political
affairs, young people are
increasingly involved in their
communities. Through Earth
Force, youth discover and
implement lasting solutions to
environmental issues in their
community. In the process,
they develop lifelong habits
of active citizenship and
environmental stewardship.
Educators turn to Earth Force
for innovative tools to engage
young people in community
problem solving.

Source: Earth Force website



increased awareness
and capacity provide the
impetus for sustainable
behaviour...

GOAL Awareness is raised about the
need for ecosystem protection
and sustainable water use, and
human capacity is strengthened
to enable behaviour changes
that respect and are compatible

with nature.

TARGET The majority of awareness-raising
campaigns carried out at local,
national and regional levels,
based on information from local
groups, universities and research
institutes, lead to tangible conser-

vation interventions and results.

ACTIONS

® Youth organisations, women'’s groups and professional
organisations to develop and use ‘do-it-yourself’ communica-
tion materials to promote efforts from specific target groups
to conserve wetlands, rivers, groundwater resources, lakes and
coastal areas;

® NGOs and technical institutions to set up training courses
and formal education programmes to develop national and
local capacities to implement participatory ecosystem-based
catchment management;

® NGOs, governments and UN agencies to develop local,
national and regional interdisciplinary exchange programmes
aimed at sharing hands-on practices and lessons learned,
and developing self-help initiatives for freshwater ecosystem
conservation and sustainable management of river/drainage
basins.

best be facilitated through an informal network that focuses on
capacity building of its members to develop alternative and
sustainable development options (Acreman 1996).

Strengthening human resources and capacities in both
freshwater ecosystem assessment and management and
implementation of local conservation measures will require
training schools and on-the-job training facilities to be estab-
lished. Donor funds will be required in some parts of the
world to kick-start these activities.
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4.6 Develop, maintain and exchange knowledge

and information

Existing information on and knowledge about freshwater
ecosystems and their functions needs to be further developed,
especially in relationship to their sustainable use. Essential
questions relate to best practices with respect to participatory
ecosystem-based catchment management, water requirements
of ecosystems, and benchmarks for freshwater ecosystems
and species against which their future state can be evaluated.
Scientific knowledge is, however, not the only knowledge
that holds answers. Local knowledge and expertise is essential
for the understanding needed to develop and implement
sustainable management practices in catchments.

Importing ready-made solutions from elsewhere that
ignore local knowledge, customs, rights and entitlements will
most often result in a failure in the long run, and is socially
unacceptable. This practice jeopardises the empowerment and
engagement of local groups in sustainable water resources
management. In some cases, local knowledge may hold the key
to sustainable practices that protect catchments (see Box 4.12).
In other cases, a part of the solution comes from adjusting an
existing technological approach, such as redesigning a dam to
allow environmental flows (see Box 4.13). Only a combination
of traditional and new knowledge will provide the base of
understanding needed for sustainable water management.
The empowerment of a responsible and capable scientific
community in the South is required, and should result in the
development of an effective research capacity within a single
decade in many countries.

Participatory catchment management and conservation —

how to do it best?

The approach presented here is relatively new and only
a very limited set of experiences have yet emerged. Essential
to the approach is the establishment of monitoring and
evaluation systems that enable us to track the progress and
effectiveness of jointly-defined interventions. A key element is
improving our understanding of the relationship within the
catchment between poverty alleviation and nature conservation.

Indicators, both quantitative and qualitative, should be
defined and used. These should not only entail purely scientifi-
cally-measurable variables, but also include the viewpoints of
individuals and local groups; for example, their satisfaction with
their current livelihoods, the degree of adaptation to intro-
duced recommendations, and the woman-to-woman, fisher-
to-fisher, farmer-to-farmer spread of new or improved methods.
To gather that information and make it widely available will
require a joint effort of many networks, to be set up by gov-
ernments, NGOs, United Nations agencies, and local groups.

41



VISION FOR WATER AND NATURE

Box4.12 : .t % b oy i

Box4.13{ o nioitidf

Traditional farming techniques
in Honduras conserve soil

and water resources during
Hurricane Mitch.

Although Hurricane
Mitch devastated large areas
in Honduras and Nicaragua
in 1998, the remote village of
Guarita (Honduras) was only
slightly affected in contrast to
many of the surrounding areas.
The traditional Quezungal
farming method practiced by
the local villagers had protected
the upper-catchment and
reduced the loss of crops to
only 10 per cent. The method
involves planting crops under
trees whose roots anchor the
soil, pruning vegetation to
provide nutrients to the soil
and conserve soil water, and
terracing to reduce soil erosion.
Methods previously taught at
the agricultural colleges and
practiced in surrounding areas
caused much damage, as they
are suited for cultivation of
plains but are unsuited for
farmland located on hillsides.
The traditional Quezungal
method avoids widespread
slash-and-burn and improves
soil fertility. It is now being
actively promoted by
the Honduran government in
collaboration with the UN Food
and Agriculture Organisation
(FAO). This example indicates
that traditional techniques
can be superior to cultivation
techniques imported from other
agroecosystems. Sustainable
management of soil and water
resources requires the adaptation
of techniques to local conditions
and the incorporation of
traditional knowledge in the
development of improved water
management.

Source: Gunson, 1998

Technical adjustments to dam
design allow for environmental
flows (Lesotho).

The Lesotho Highlands
Water Project (LHWP) is an
interbasin transfer project that
would export water from the
Senqu/Orange River in Lesotho
to South Africa. As part of
the project, an Environmental
Flow Assessment is carried out,
financed by the World Bank.
The study focuses on under-
standing the complete river
ecosystem and on developing a
series of flow scenarios. Each
scenario describes a possible
future flow regime in the river
system (resulting from dam
releases and catchment runoff)
and the resulting conditions of
the river. Preliminary findings
have already influenced the
design of the Mohale Dam in
the form of a multiple-outlet
structure, including a higher
capacity, lower-level outlet.
These structures would allow
releases of varying quantity and
quality, including occasional
flood flows, to meet the
requirements of downstream
ecosystems. Although there is
continuing controversy over the
entire LHWP, and especially
the risks to biodiversity occa-
sioned by large-scale interbasin
transfers, the Environmental
Flow Assessment project, a
landmark for the World Bank,
exemplifies how a methodology
can be adopted that integrates
biophysical, social and economic
considerations in water
resources development.

Source: World Bank, 1999
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Ecosystem water requirements —

setting environmental flows

Ecosystems need water to preserve species and maintain
essential natural processes. Increasingly, scientists and water
resource managers are developing methods to set standards
for leaving water in rivers, lakes and aquifers for maintaining
these systems. However, a considerable scientific effort is
needed to gather the required basic information and improve
our understanding of flow regime, water quantity and the
quality requirements of these systems. Since disputes over the
allocation of water among multiple users most often result in
loss of the residential flows needed by ecosystems, methods
must be devised that are not only scientifically sound but that
will stand up in a court of law and in the court of public opinion.
A network of scientists and practitioners, comprising developers,
technical institutes, NGOs and United Nations agencies,
should be established to further gather required information,
and to produce synthesised knowledge to define appropriate
methods and models for instream flow requirements for
specified conditions, ecosystems or species.

Biodiversity and ecosystem monitoring and benchmarking

Current information of freshwater ecosystems and
biodiversity is incomplete and lacks a global coverage. These
information and knowledge gaps prohibit, in many cases,
raising awareness about the situation and promoting adequate
actions to be taken. Priorities will need to be defined for these
actions, partly on the basis of available scientific information
on most rich or vulnerable ecosystems and species. Research
institutes and NGOs will need to establish benchmarks for
environmental indicators in order to evaluate the effectiveness
of conservation interventions and the effects of other man-
agement activities. They will then need to use these indicators
to conduct periodic inventories of the status of freshwater
ecosystems, which can subsequently be linked to national
monitoring strategies as defined under the Convention on
Biological Diversity and the Convention on Wetlands (Ramsar
1971) (see Annex 2). National and global dissemination of
information and knowledge is also needed, both by using new
technologies and by greatly expanded collaborative networks
of NGOs, CBOs, educational groups and governments.

Hydrometeorological networks maintenance and use

The collection, storage and use of hydrometeorological data
is an essential element of catchment management. They pro-
vide the baseline against which project interventions can be
evaluated. Improvements in environmental conditions at local
levels will not, however, necessarily be immediately reflected
in the baseline conditions of the basin. Variations in rainfall
distribution over the catchment and the timing of events can
create considerable interannual variability. A long time-series
is therefore needed as a basis for adequate planning and
management.



In many countries, the existing hydrometeorological networks
are badly maintained and show increasingly severe data gaps
that render them almost useless for many applications. Govern-
ment must commit resources to existing networks, which they
should maintain with assistance from UN agencies, in order to
build the knowledge and information base that is needed and
to develop and manage water resources sustainably.

Development and application of appropriate technologies

New, affordable, environmentally-sound, appropriate
technologies for water management should be developed by
companies and NGOs, based on local indigenous knowledge
and scientific expertise; for example, appropriate new tech-
niques to reduce water demand and treat wastewater. Many
existing techniques require substantial maintenance that often
is not carried out in a large number of countries. Companies
and NGOs, together with communities, resource-user groups
and research institutes, should give priority to investing in
the research and development of these techniques, and
to applying and testing them. Likewise, these groups should
make considerable progress in the application of artificial
wetland technologies for effluent treatment, especially for
tropical conditions. Further development and testing of
appropriate dry-sanitation technologies is also needed.

WATER — THE SOURCE OF LIFE AND THE RESPONSIBILITY OF ALL

integrated knowledge
is applied to ecosystem

GOAL Scientific and indigenous
information, knowledge, know-how
and technologies are developed
and used to improve the manage-
ment of freshwater and related

ecosystems.

TARGET In most countries, integrated
networks produce synthesised
knowledge and expertise, directly
contributing to efforts to conserve
freshwater ecosystems and

biodiversity.

ACTIONS

® NGOs, UN and national agencies to set up and manage
networks of field managers, scientists and decision-makers to
compile and develop experiences on management and conser-
vation of freshwater ecosystems within river or drainage basins;

® NGOs, UN agencies, developers and technical institutions to
establish global/regional network(s) to review, develop, test and
apply approaches to determine and allocate ecosystem water
requirements;

® Research institutes and NGOs to develop freshwater species
and ecosystem inventories, and set ecosystem and species
benchmarks to evaluate change and define intervention priorities
on the basis of rational and defensible limits to ecosystem and
species loss;

® Governments to maintain and finance, and UN agencies

to assist in maintaining, hydrometeorological networks that
provide information in appropriate formats to water resources
planners, managers and the general public;

® Companies and NGOs to develop and use soft-engineering
methods to manage water resources and rehabilitate degraded
freshwater ecosystems including, for example, artificial wetlands
for effluent and runoff treatment, and floodplain restoration
for flood attenuation;

® Communities, resource-user groups and research institutes to
develop, test and improve small-scale appropriate methods to
sustainably manage, conserve and rehabilitate rivers, wetlands,
groundwater, lakes and coastal areas.
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Acronyms

CAMPFIRE Communal Areas Management Programme for Indigenous

CBD
CcBoO
EIA
EMAAP-Q
ENGO
EPA
FAO
HCCPR
INEFAN
LHWP
MDB
NGO
OECD
POP
SAWEG
SDC
SHG
TNC
UNEP
wB
WCMC
WWF
WRI
WT0
YAB

Resources (Zimbabwe)

Convention on Biological Diversity (UN)
Community-based Organization

Environmental Impact Assessment

Quito Municipal Sewage and Water Agency (Ecuador)
Environmental Non-governmental Organisation
Environmental Protection Agency (USA)

Food and Agriculture Organisation (UN)

Hadley Centre for Climate Predictions and Research (UK.)
Forest and Natural Areas Institute (Ecuador)

Lesotho Highlands Water Project

Murray Darling Basin (Australia)

Non-governmental Organisation

Organisation for Economic Cooperation and Development
Persistent Organic Pollutant

Sahel Wetlands Expert Group

Swiss Development Cooperation

Self-help Credit Management Groups

The Nature Conservancy (USA)

United Nations Environment Programme

World Bank

World Conservation Monitoring Centre (U.K.)

World Wide Fund for Nature

World Resources Institute (USA)

World Trade Organisation

Youth Advisory Board
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Glossary

Accessibility: the proportion of the total potential goods and services that is
available for use.

Aquifer: underground rock or sediment layer containing water.

Biological diversity or biodiversity: the variety of life in all its forms, levels
and combinations, including ecosystem diversity, species diversity and genetic
diversity (IUCN, UNEP and WWF 1991).

Carrying capacity: capacity of an ecosystem to support healthy organisms while
maintaining its productivity, adaptability, and capability for renewal.

Catchment: unit of land from which water flows downhill to a specified point on
a watercourse, as determined by topographical features, and bordered by the
divide (e.g. watershed, river basin, drainage basin).

Civil society: sphere of autonomous institutions, protected by the rule of law, in
tv;/‘hich men and women may conduct their business freely and independently of
e state.

Community: the social groupings that the individual household lives within.

Connectivity: measure of the degree of cohesiveness of a system; systems with
strong interaction have a high connectivity, as have systems with a large number
of the parts interlinked.

(Nature) conservation: protection against irreversible destruction and other
undesirable changes, including the management of human use of organisms or
ecosystems to ensure such use is sustainable.

Coping strategies: sets of activities that people adopt in the face of threats
such as resource degradation, market collapse, conflict or other forces that affect
the viability of their livelihoods.

Ecological evaluation: determining the value of something; for example, the
value of ecosystem functions provided by natural ecosystems to human society.

Economic security: means of resolving conflicts between economic activities
while providing for the maintenance of the natural services.

Ecosystem: any unit limited in space that is made up of a biotic community
interacting with the physical environment so that a flow of energy leads to a
clearly defined trophic structure (food chain) and material cycles within the system.
Ecosystems may be small and simple, such as a small isolated pond, or large and
complex, such as a specific tropical rain forest or a coral reef in tropical seas.

Ecosystem functions: capacity of natural processes and components to provide
goods anfd services that could be used or are being used to improve the quality of
human life.

Ecosystem integrity: continuity and completeness of a complex system, including
its ability to perform all essential functions over its entire geographic range; the
concept of integrity within a managed system implies the maintenance of key
components and processes over time.

Ecosystem management or ecosystem approach: deliberate and conscious
manipulation of ecosystem structure and/or function, or regulation of human uses
of ecological systems, 5o as to retain defined and desired features and processes,
and to meet human needs in an optimal and sustainable way.

Efficiency: making best use of the total package of resource potentials or
endowments.

Entitlement: set of commodities that can be acquired by a person or group on
the basis of rights, opportunities, ownership or social custom.

Environmental assessment: estimation of the magnitude or quality of the
natural environment (air, water, soil) or investigation of the way in which one
function or activity affects another function or activity.

Environmental security: a means of achieving long-term social, economic and
ethical security through: i) sustainable utilisation of renewable resources and
ecosystem functions; ii) protection from natural hazards; and iii) conservation of
other species.



Equitability: activities which enhance equity, giving priority to the poverty and
gender dimensions of devel t and resources management in a sustainable
way through meeting the needs of all stakeholders.

Equity: a way of resource distribution by which one user does not harm other
users, now or in the future, and that is based on fulfilling the greatest need
instead being driven by economic or other forms of power.

Flood recession ea‘fricultm'e: a form of usually small-scale or artisanal
agriculture, practiced mostly in Africa and Asia, whereby the farmers retreat from
the fields during the flood season but then take full advantage of the silt and
nutrients left behind by the floods by planting crops in the floodplains. Little or
no artificial fertilisation or irrigation is required.

Freshwater resources: fresh watey, in all different parts of the hydrological
cyde, all the living beings existing in these waters, and all the goods and services
provided by them.

Good governance: a demoaatic way of governing a country or institution,
taking into full account the needs and aspirations of all citizens and stakeholders.

Institutions: processes and structures that lead to regularised pattems of
decision-making and behaviour.

Integrated Catchment Management (ICM): coordinated planning and
management of the water resources of a river basin, considering its interaction
with land, water and other environmental resources for their equitable, efficient
and sustainable use at a range of scales from local to catchment level.

Intrinsic value: the worth of an attribute in and of itsetf, regardless of whether
it serves as an instrument for satisfying individuals' needs and preferences.

Legitimate: open, fair and acceﬁted by all concerned, recluiring an institutional
framework for decision-making that is representative of all interests.

Livelihood: capabilities, assets (including both material and social resources)
and activities required for a means of living; a livelihood is sustainable when it
can cope with and recover from stresses and shocks, and maintain or enhance its
capabilities and assets both now and in the future, while not undermining the
natural resource base.

Livelihoods assets: the means of production available to a given individual,
household or group that can be used in their livelihood activities, induding natural
capital, social capital, human capital, physical capital and financial capital.

Overexploitation or overharvesting: the use or extraction of a resource to
the point of depletion or extinction, or the decimation of a population to a level
below the minimum needed for a sustainable yield.

Perverse subsidies: financial arrangements or mechanisms that act against the
common good; for example, a subsidy to support water extraction for irrigation
that ultimately leads to conflict with other valid requirements for water.

Precautionary Principle: the idea that, where serious uncertainties exist,
potentially damaging resource exploitation should not take place until it can be
demonstrated that the risks are within acceptable limits.

Protected area: an area dedicated primarily to protection and enjoyment of
natural or cultural heritage, to maintenance of biodiversity, and/or to maintenance
of life-support systems.

Rehabilitation: conversion of a degraded ecosystem to an alternative state
or use, designed to meet a particular management objective, mostly related to
biodiversity conservation.

Resilience: buffering capacity of a system to changing conditions.

Resource degradation: resource utilisation that diminishes the total actual or
potential resource endowment, now or in the future.

Resource endowment: total existing and potential package of goods and
services that can be extracted from a given resource base.
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Restoration: conversion of an ecosystem to the condition it was in prior to
anthropogenic disturbance.

Robustness: the property of remaining unchanged even under the influence of
new forces, new data or new perspectives of observation.

Sanitation: the safe disposal or reuse of excreta and other effluents from urban,
industrial and agricultural use.

Scarcity: for water resources, the limited availability of, or limited access to, the
many different services water resources provide. Scarcity can mean that there is
simply not enough water available (leading to questions about how to allocate
what is available) but, for many, the issue is the quality of the water resources, the
consequences of different, incompatible uses competing for the same resources, or
the social, economic or institutional barriers which limit access to resources which
are abundant in an absolute sense.

Social security: means of achieving material and non-material manifestations to
meet basic needs in a secure manner and enjoy freedom from threats of
violence, prejudice, oppression and environmental risks.

Subsidiarity: the process of institutional change that devolves decision-making
authority to the lowest appropriate level, ensuring that the power and resources
to make such decisions meaningful ones are similarly devolved.

Sustainable development: a change of living conditions that meets the needs
of the z‘ejsent without comprising the ability of future generations to meet their
own needs.

Sustainable management: management that makes best use of present
resource potentials and does not diminish the availability of these resources in
the f'lclj?ée or the integrity of the ecosystems through which these resources are
provided.

Sustainable use: use of an organism, ecosystem or other renewable resource at
a rate within its capacity for renewal.

Vulnerability: extent to which livelihoods are at risk from factors, trends and
shocks beyond their control.
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Annex | The Current State of Affairs

A1l. ECOSYSTEM FUNCTIONS AND THEIR VALUES

A1.1 Ecosystem functions

Healthy freshwater and coastal ecosystems perform a number
of functions, as detailed in Table A.1. A number of such
functions are obvious to people: we use water to drink, grow
and prepare food, provide for domestic and industrial needs
(including waste disposal), generate power and transport
people and goods. However, other less obvious goods and
services are also provided by ecosystems, and the appropriations
made for one single use often compromise the functioning
of these other services.

The ability of healthy ecosystems to perform these functions
can be considered the very basis of security for individuals
and societies. A loss of these functions can often be directly
linked with a loss in security of some individuals or society
as a whole. A clean and healthy wetland, for example, has
a certain purification capacity that depends on the plants
and organisms and the environmental processes it sustains.
Contamination of a wetland, and subsequent loss of key
species and processes, will degrade this regulation function
once a certain threshold is reached. To sustain ecosystem
functions requires the conservation of the integrity of the
ecosystem; that is, the full range of interactions between
the water cycle, individual species and biophysical, chemical,
and ecological processes.

Table A.1 Global monetary values of freshwater and wetland functions (in US$ billion, 1994)

A1.2 Monetary value of freshwater

and wetland functions

Many functions of freshwater ecosystems and wetlands
have direct and indirect economic importance. Entire commu-
nities and countries depend on the functions provided by
freshwater ecosystems and, as such, ecosystems have enormous
value. It is still difficult to translate this value into monetary
terms, leading to the continuing loss and degradation of
water systems due to undervaluation and neglect in economic
accounting procedures. In Nigeria, for example, after pouring
US$ 3 billion over two decades into the construction of dams
for irrigated agriculture in the Hadajia-Nguru river basins, the
government realised in the early 1990s that the net economic
benefits of the floodplain are much larger than those from
imigated land: US$ 32 versus US$ 0.15 per 1,000m? of water,
not including benefits of floodplains inundations for ground-
water recharge and water supply to Lake Chad (Adams 1992).

A first attempt to synthesise existing knowledge on the
monetary benefits of the services of ecosystems on a global
scale was published in 1997 (Costanza et al. 1997).

Table A.1 gives a summary of the main functions, and
monetary values, of freshwater and wetland ecosystems.

functions Active Passive Percent Notes: . )
mmhes) olucwsew lndrecwsew of Global (a) The total value of the flood prevention, nursery function and water
Values Values Total supply given in Costanza et al. (1997) was based on a combination of
) . ) ) ) : market and shadow prices. For simplicity, it has been estimated here
{mainy market prces) {mainy shadow prce) o a paniar nction) 2 +'50% of the cakculated indirect value is included in market prices.
1. Regulation Functions (b) The values given for food, raw materials and tourism are based
1.1 Climate regulation & biogeochemical only on market prices. However, these resources also have an unknown
cycling (e.g. CO,) ? 44 3% (direct) consumptive use value (many people depend on freshwater
1.2 Water buffering (.. flood prevention 350 350(a 40 % systems for these resources directly, without market intervention).
13 e t(g P ) ? 5300“ 3% () In addition to active and passive use values, many ecosystem
b w'aste . . functions have so-called non-use or intrinsic value. In this study it is
1.4 Biological control ? 14 3% not attempted to place a monetary value on the intrinsic importance
2. Habitat Functions of nature but it could, in part, be derived from the money people
. " are willing to donate to conservation organisations to maintain the
2.1 Refugium lunfmon ? (© © refugium function of natural ecosystems.
2.2 Nursery function 62 62(a) 100 % (d) Freshwater and wetland systems are important sources of genetic
3. Production Functions material, medecines and cultural values but little or no information
3.1 Water 840 840(a) 9% is available on the monetary value of these ecosystem functions.
3.2 Food (mainly fish) 186 ®) 13%
3.3 Raw materials & energy 40 (b) 6%
3.4 Genetic material & medicines (d) (d)
4. Information Functions
4.1 Aesthetic information (e.g. views) ? S 2%
4.2 Recreation and tourism 304 ®) 37%
4.3 Cultural values (e.g. art, science) (d) (d) (d)
Total (in USS$ biltion'year) 1,782 6,905 Average

26%

Functions based on de Groot, 1997; values based on Costanza et al., 1997
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Table A.1 shows that, worldwide, freshwater and wetland
systems accourit for approximately 26% of the total economic
value of all ecosystem services (which vary substantially by
function, as the last column shows). It can be concluded that
still only about 20% (US$ 1,782 billion) of the economic value
of coastal and freshwater systems is accounted for in market
pricing mechanisms. All other values, which mainly relate to
regulation and habitat functions, are not (properly) accounted
for. Damage to these functions is seen as ‘externalities’ (e.g.
climate regulation, waste treatment, biological control and
nursery habitat) and the costs associated with these function
losses, such as health damage, costs of water purification
and rehabilitation of freshwater systems, are (often) burdened
upon poor people and future generations. A World Bank
study, for example, shows that approximately 20% of families
affected by dam projects in Latin America earn less than the
minimum wage (Cernea 1999). :

Externalities

As mentioned above, an important cause of the loss
of freshwater systems is the (over-) use of the marketable
functions, like water extraction, food harvesting or recreation,
which are depleted at the expense of all, or most, other
functions of the ecosystem in conventional market economics.
These damages are still seen as ‘externalities’ and are
therefore not included in (traditional) cost-benefit analysis.
As a result, large development schemes, like dam construc-
tion and canalisation of riverbeds, have very high ‘hidden’
environmental and social costs that only become visible
after construction and often lead to grave ‘side effects’
and even disasters (e.g. flooding, diseases due to still water).
In a properly managed system of water resource planning and
allocation, users from all sectors must be held responsible for
bearing their part in the costs of maintaining the freshwater
ecosystem.

Perverse incentives

Due to the vital importance of some functions (e.g. water
provision and fish production), over the years a system of
subsidies has developed which is now stimulating the overuse
of these resources, often at the expense of most other
functions of the system. Groundwater overexploitation is an
illustrative example of this practice. Low water tariffs and
water-intensive crop subsidies lead to irresponsible short-term
rent-seeking behaviour of agribusinesses, which causes water
levels to drop in many areas of the world. These perverse
subsidies lead not only to unnecessary environmental problems,
but also to inequity through unbalanced access to, and
ownership of, natural resources.

WATER - THE SOURCE OF LIFE AND THE RESPONSIBILITY OF ALL

A2. MAIN CAUSES AND EVIDENCE
OF ECOSYSTEM DESTRUCTION

A2.1 Main causes of ecosystem destruction

Although natural disasters such as floods, tidal waves,
hurricanes and wild fires may cause temporary ecosystem
disruption on a massive scale, the only cause of permanent
ecosystem destruction is human activity. The activities that
have the most impact on freshwater ecosystems, and the
corresponding functions which are put at risk, are summarised
in Table A.2.

Table A.2 Threats to freshwater ecosystem functions from human activities

Human activity Impact on aquatic ecosystem Functions at risk
Population and Increases pressures to divert more water Virtually all aquatic
consumption growth and acquire more cultivated land ecosystem functions
(e.. wetland drainage); increases water
poliution, acid rain, and potential
for climate change
Infrastructure Loss of ecosystem integrity alters timing and Water quantity and quality,
development quantity of river flows, water temperature, habitats, floodplain fertility,
(e.g. dams, dikes, nutrient and sediment transport and delta sports, fisheries, maintenance
levees, river diversion)  replenishment, and block fish migrations of deftas and their economies
Land conversion Eliminates key component of aquatic Natural fiood control, habitat
and poor land use environment: loss of functions, integrity, for fisheries and waterfowl,
(e.g. wetland drainage, habitats and biodiversity, alters runoff recreation, water supply,
deforestation) patterns, inhibits natural recharge, water quantity and
fills water bodies with sitt quality, transport
Overh ing and pletes living resources, ecosystem Food production, sport and
overexploitation functions and biodiversity (e.g. groundwater commercial fisheries, habitats,
depletion, loss of fisheries) water supply, water quantity
and quality
Introduction of Eliminates native species, alters production Water quality, sport and
exotic species and nutrient cyding, loss of biodiversity commerdial fisheries, fish
and wildlife habitat, transport
Release of chemical Pollution of water bodies atters chemistry Water supply, habitat,
and biological poliutants  and ecology of rivers, lakes and wetlands fisheries, recreation
to watey, land and air
Greenhouse gas Potential dramatic changes in runoff pattens ~ Water supply, hydropower,
emissions inducing from increases in temperature and changes transportation, fish and wildlife
climate change in rainfall pattemns habitat, poliution dilution,
regeation, fisheries,
flood control
After Daily, 1997

A2.2 Indicators and effects of loss of ecosystem

functions

The current state of five key indicators are reviewed herein
to substantiate the fact that human activities are causing
the loss of ecosystem functions; namely: loss of ecosystem
integrity, loss of habitats, pollution, resource overexploitation
and freshwater biodiversity decline.

Loss of ecosystem integrity - connectivity of freshwater

habitats

Ecosystem integrity can be defined as the range of
interactions between the water cycle, individual species and
biophysical, chemical and ecological processes that support
the organisation of an ecosystem. To preserve the integrity of
freshwater ecosystems it is essential to maintain the hydrological
characteristics of catchments, including the (semi-) natural
flow regime, the connection between upstream and
downstream sections (including coastal and marine zones),
the linkages between groundwater and surface waters, and
the close coupling between the rivers and their floodplains.
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Fragmentation of river systems due to dams forms the greatest
threat to the maintenance of ecosystem integrity. In North
America, Europe and the former Soviet Union, for example,
77% of the 139 largest river systems are strongly or moderately
affected by water regulation resulting from reservoir operation,
interbasin transfers or irrigation (Dynesius and Nilsson, 1994).

Other important threats to ecosystem integrity include
land conversion and development of other infrastructure, such
as dikes and levees. Land conversion affects the hydrology of
many catchments. Destruction of forests in upper catchment
areas, for example, is known to increase peak flows and
reduce low flows. This results in severe flooding during some
months and severe water shortages for the rest of the year.
Upper catchment deforestation during recent decades has
been severe in local areas in developing countries, particularly
in Central America and Southeast Asia. Recent floodings in
Europe and the USA have shown that disconnecting rivers
from their floodplains can deprive them from the capacity to
store floodwater and attenuate flood peaks, inducing great
damage to human property and infrastructure. Total world
flood damage between 1987 and 1996 reached up to
US$ 250 billion and caused the death of at least 240,000 people.

A loss of connection between upper, middle and lower
parts of a river basin, and a decoupling of the river from its
coastal zone, largely affects their productivity. In addition,
floods are not always detrimental; they form an essential
element of a healthy, functioning ecosystem. For example,
the decline in discharge of the Indus and Brahmaputra rivers
due to dam construction is now causing the destruction of
very productive mangrove systems in the deltas of these rivers.
Continued freshwater inputs are also essential for maintaining
coastal fisheries and biological diversity.

Habitat destruction caused by land conversion

and infrastructure

Ecosystems provide refugia and reproduction habitat for
plants and animals, thereby contributing to the conservation
of biological diversity and maintenance of populations of
migrating and/or harvestable species. Wetlands, for example,
are of a high importance for migratory species and support
important levels of biological diversity, including over 10,000
species of fish and over 4,000 species of amphibians. Some
of the richest habitats for freshwater species include foothill
streams, lowland rapids, peat swamps and ancient lakes. The
loss of wetland habitats has been severe in many developed
countries during the last century and is caused mainly by
conversion to agricultural land (see Table A.3).

Pollution of water bodies from industry,

agriculture and urban centres

Pollution of water bodies originates from industrial and
urban effluents, as well as such diffuse sources as agricultural
runoff and atmospheric deposition. Many countries have
experienced a series of freshwater pollution problems involving
domestic, industrial and agricultural wastes. Water quality is
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Table A.3 The loss of wetlands in various Organisation for Economic Cooperation and
Development (OECD) countries

Country Period % of wetland losses
France 1900-1993 67
Germany 1950-1985 57
Greece 1920-1991 63
Italy 1938-1994 66
Netherlands 1950-1985 55
Spain 1948-1990 60
USA 1970-1985 54
World 1900-1998 50

Source: OECD, 1999

currently improving in some areas, but water contamination
continues to pose serious threats to human and environmental
health. Persistent Organic Pollutants (POPs) originating from
pesticides and herbicides, for example, continue to be used
in large quantities. These chemicals become concentrated in
people and other top predators as they pass through the
foodweb, causing reproductive and developmental abnor-
malities in humans and animals. Even more frightening is
their propensity to cause genetic mutations, resulting in the
potential for a perpetuation of pollution impacts through
genetic inheritance.

Non-point agricultural runoff continues to load surface
and groundwater with overdoses of nutrients, rendering an
increasing number of sources useless for drinking water. In the
United States, for example, 22 per cent of wells in agricultural
areas contain nitrate levels in excess of the federal limit. In
many developing countries, water quality is degrading due to
pollution from domestic sources. In industrial areas, waste-
water contributes increasingly to poor water quality, which
has serious consequences for human and environmental
health. Drinking water contaminated with human or animal
excreta is the main source of many water-related diseases.

Resource overexploitation

Freshwater abstractions have increased in most parts of
the world in an unsustainable manner (see Table A.4). This
overexploitation of resources occurs where abstractions or
harvests exceed the total renewable amount of a resource
(i.e. sustainable yield). In many areas of the world, the
abstraction of groundwater for domestic and agricultural use
is increasingly leading to falling groundwater levels. In some
cases, the decline in groundwater tables is as high as 0.5 to
5 metres per year. The overexploitation of groundwater in
coastal areas in causing saltwater intrusions that render many
of the remaining freshwater resources useless. Falling water
tables also affect wetland areas that often depend on
groundwater discharge for their maintenance.

Surface water diversions and groundwater abstractions are
primarily used to irrigate land. With the application undrained
water, salts enter into the soil and build up to large quantities.
One-fifth of the world’s irrigated land is currently estimated
to be damaged by salts (Postel 1999). Upstream saltwater



drainage forms a huge threat for down-
stream users, as they will add more salt to
their land when irrigating and need to
apply more and more water to flush the
excess salt.

Exploitation of freshwater fisheries has
sharply increased during recent decades
in several regions. Fish constitute a major
source of animal protein throughout the
world, especially in many tropical and
subtropical countries. Figure A.1 shows
that between 1961 and 1996 worldwide
freshwater fish catches increased fivefold
(from 9 to 45 million metric tonnes). The
greatest growth has been in developing
countries, particularly those in Asia, where
over the same period there was nearly an
eight-fold increase. The very significant
increase in the human exploitation of the
natural fish resource in recent decades,
and the recent local decrease in catches,
indicate that freshwater fishes are being
exploited at, or above, sustainable levels

WATER — THE SOURCE OF LIFE AND THE RESPONSIBILITY OF ALL

Table A.4 World water abstractions (km*/year) increased sharply during the last decades; abstraction and consumption for
agricultural use continues to predominate. Direct human consumption currently accounts for less than 10% of total abstractions.
The first line is water withdrawal; the second line is water consumption:

Sector Assessment Forecast
1900 1940 1950 1960 1970 1980 1990 1995 2000
Population (million) 2,542 3,029 3,603 4,410 5,285 5,735 6,181
Irmigated land area (million ha) | 47.3 75.9 101.0 1420 169.0 1980 2430 253.0 264.0
Agricultural use 5130 8950  1,080.0 1,481.0  1,7430  2,1120 24250 25040 | 26050
321.0 586.0 7220  1,0050 1,1860 14450 16910 1,753.0 1,834.0
Industrial use 25 589 86.7 1180 160.0 2190 3050 344.0 384.0
46 125 16.7 206 285 383 45.0 498 528
Municipal use 437 127.0 2040 3390 547.0 7130 7350 752.0 776.0
48 19 19.1 306 51.0 709 788 826 87.9
Reservoirs 03 7.0 1.1 30.2 76.1 1310  167.0 188.0 208.0
Total (rounded) 5790 1,0880 1,3820 19680 25260 3,1750 36330 37880 | 39730
3310 6170 7680 10860 13410 16860 1,980 20740 | 21820
Source: Shiklomanov, 1999
Table A.5 Freshwater fish extinctions globally: Number of known species extinctions by decade
1890s  1900s  1910s 1920s  1930s  1940s  1950s  1960s  1970s  1980s 1990s
Number of extinct 2 1 0 4 2 3 4 1 8 53 3
species by decade
Cumulative total 3 3 7 9 12 16 17 25 78 81

Source: WCMC, 1998

Note:

Ninety-one fish species were listed as extinct in the wild in 1996. This table includes 50 Lake Victoria cichlids, all treated here as becoming
extinct during the 1980s, and 31 other species for which estimated extinction times are available. A further 10 species could not be assigned to
a decade.

(Abramovitz 1996). Production of farmed

fish also increased up to an average of

11 million tonnes per annum between 1993 and 1995

(WRI et al. 1998). In many cases, the production methods
used in aquaculture are themselves a threat to the wild fish
populations in adjacent freshwater and coastal ecosystems,
as five times more ‘wild’ fish is used

to feed farmed fish.

Loss of freshwater biological diversity

Biological diversity relates to the indigenous diversity that
exists at various trophic levels, ranging from ecosystems and
species to genes. Freshwater biological diversity is relatively
high in relation to the very limited portion of the earth's
surface covered by freshwater. Freshwater fish, for example,
comprise 40% of all fishes (Abramovitz 1996) and freshwater
molluscs comprise 25% of all molluscs (IUCN 1996). Freshwater
biodiversity tends to be greatest in tropical regions with a
high number of species, such as in northern South America,
Central Africa and Southeast Asia. Worldwide, the total
number of freshwater 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. Available data
suggest that between 20 and 35% of freshwater fish are
vulnerable or endangered. In addition, of the more than
3,500 species currently threatened worldwide, 25% are fish
and amphibians (UNEP 1999). Table A.5 indicates that extinc-
tion rates increased rapidly during the eighties (from 8 in the
1970s to 53 in the 1980s), whereas during the 1990s fresh-
water fish species loss was reduced to three species. Habitat
destruction, particularly that caused by water infrastructure

development (e.g. dams, dikes), is a major cause of freshwater
biodiversity loss. Other factors include pollution, invasive
species and overharvesting. The loss of freshwater biological
diversity affects the benefits derived by humankind, especially
as many freshwater ecosystem functions are based on the
presence of a range of species (e.g. plants, fishes, molluscs,
insects, bacteria) that are essential for their performance.

It is estimated that half the fish stocks endemic to the
Pacific coast of the USA have been wiped out in the past
century, often because of dam construction (Chaterjee 1998).
Serious negative environmental impacts are associated with
the construction of large infrastructure such as dams. Reservoirs
flood the river upstream and disrupt the natural hydrological
regime of downstream freshwater ecosystems. These changes
can have severe implications for downstream users, as well
as flora and fauna.

A3. WATER RESOURCES DEGRADATION

JEOPARDISES SOCIAL SECURITY

Freshwater ecosystem functions provide the basis for social
security, which can be seen as the extent to which people
are able to meet their most basic needs (water, food, shelter,
health) in a secure manner, and the freedom people enjoy
in the absence of violence, prejudice, oppression and environ-
mental risks. As such, the prevention and mediation of
conflicts is a key element of social security.
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Figure A.1 Freshwater fish catches between 1961
and 1996 indicate a sharp rise in catches in Asia that
currently is responsible for 76% of the total world
freshwater fish catches (in MT x 1000).
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Because water forms the most important basic human
need, social security is intimately linked to the sustainable
use of freshwater ecosystem functions, as detailed above.
Maintaining these functions provides direct and indirect
benefits to people and their security.

Considering the vital importance of freshwater ecosystems,
their many functions and uses, and the degradation they are
facing, it is not surprising that there is increasing conflict and
social disruption related to freshwater systems. The absence
of fair and effective social structures is the root of both
ecosystem degradation and social insecurity. As such, the
analysis of the relationship between social security and the
use of freshwater ecosystems must focus on issues of conflict,
power and empowerment, in relation to water resource access
and distribution at all levels.

Conflicts over water resources at the livelihood level often
centre around allocations between different user groups and
individuals. This is directly related to the conditions of life-
support systems, as they provide the means through which
people secure a ‘living’; that is, the ecosystem functions that
allow them to survive and, for some, prosper. Allocation of
land and water for irrigated agriculture, for example, is in
many cases in conflict with fully fulfilling stream water require-
ments for ecosystem maintenance, fisheries and tourism.
Without adequate mechanisms to resolve conflicts, no secure
livelihood base can be provided.

At national levels, destruction and degradation of ecosystems
is often the result of conflicting interests. In many cases, this
leads to a water resource base being developed with a single
purpose in mind, which seeks to maximise supply to a few
with little regard for the impacts on equity, social security and
ecosystems. Rarely do these institutions provide a forum for
representative consensus-building and local empowerment,
both of which are crucial to avoiding and solving conflicts
between users. Such platforms for collaboration, coordination
and exchange are also often absent at the ministerial level,
with technical institutions being poorly linked and the division
of responsibility poorly defined. The current top-down manage-
ment structures tend to neglect traditional systems and, by
focusing on large-scale water engineering, erode the social
security of populations, often forcing them to become envi-
ronmental refugees.

Conflicts over water resources also appear at international
levels. Recent analysis has shown that, worldwide, over 300 zones
of potential conflict over water resources exist. These conflicts
are mostly related to appropriation of water by upstream
countries or overabstraction of groundwater. International
water conflicts are all related to potential or actual resource
destruction or degradation, with one or more countries involved.
The result of upstream overabstraction is that countries
downstream, or those without enough resources to dig deeper
wells, are faced with rivers and wells drying up. Pollution of
rivers and aquifers is another important area for international
conflict. This goes to show that, at all levels, there exists a
close relationship between water resource degradation and
security for people and nations.
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Annex 2 Selected International Ag reements and Texts Related

to Environmental Aspects of Water Resources Management

Convention on Wetlands (Ramsar) (1971)

The Convention on Wetlands is the first of the modern
global intergovernmental treaties on conservation and wise
use of natural resources, and today covers all aspects of
wetland conservation and wise use. It recognises wetlands
as ecosystems that are extremely important for biodiversity
conservation and for the well-being of human communities.
The Convention on Wetlands entered into force in 1975 and
now has more than 110 Contracting Parties in all parts of
the world. Under Article 3.1 of the Convention, Contracting
Parties agree to: “formulate and implement their planning so
as to promote the conservation of the wetlands included in
the List, and as far as possible the wise use of wetlands in
their territory.”

UN Water Conference (Mar del Plata) (1977)

This was a historic conference’ and the first, and so far
the only, UN conference entirely focusing on water. in the
Mar del Plata action plan, recommendations are discussed in
detail. In retrospect, the implementation of the action plan
has been far from satisfactory. It did, however, urge for the
launching of the International Drinking Water and Sanitation
Decade, stating:

It is necessary to evaluate the consequences which the

various uses of water have on the environment, to support

measures aimed at controlling water-related diseases,

and to protect ecosystems (35). ... take into account the

need for improvement of catchment areas of the national

hydrological basins which generate the water resources to
be used, in keeping with their degree of degradation and
provide for the costs of such measures (36¢). ... recognize
that freshwater and coastal wetlands are among the most
vital and productive of ecological systems (36m).

UN World Charter for Nature (1982)

The World Charter for Nature was adopted by consensus by
the UN General Assembly in 1982. It provides the high-level
guiding principles that should govern humankind’s responsi-
bility for nature conservation and management. In its preamble,
it states that:

Every form of life is unique, warranting respect regardless

of its worth to man (sic), and, to accord other organisms

such recognition, man must be guided by a moral code of
action and that man can alter nature and exhaust natural
resources by his action or its consequences and, therefore,
must fully recognise the urgency of maintaining the stability
and quality of nature and of conserving natural resources.

The general principles of the World Charter for Nature are:

® Nature shall be respected and its essential processes shall
not be impaired.

® The genetic viability on the earth shall not be compro-
mised; the population levels of all life forms, wild and domes-
ticated, must be at least sufficient for their survival, and to
this end necessary habitats shall be safeguarded.

® All areas of the earth, both land and sea, shall be subject
to these principles of conservation; special attention shall be
given to unique areas, to representative samples of all the
different types of ecosystems and to the habitats of rare or
endangered species.

® Ecosystems and organisms, as well as the land, marine
and atmospheric resources that are utilised by man, shall be
managed to achieve and maintain optimum sustainable pro-
ductivity, but not in such a way as to endanger the integrity
of those ecosystems or species with which they coexist.

® Nature should always be secured against degradation by
warfare or other hostile activities.
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Activities which might have an impact on nature shall be

controlled, and the best available technologies that minimize
significant risks to nature or other adverse effects shall be
used; in particular:

® Activities which are likely to cause irreversible damage
to nature should be avoided;

® Activities which are likely to pose a significant risk to
nature shall be preceded by an exhaustive examination;
their proponents shall demonstrate that expected benefits
outweigh potential damage to nature, and where potential
adverse effects are not fully understood, the activities
should not proceed;

® Activities which may disturb  Not only must the
nature shall be preceded by = =
assessment of their conse- V|S|on for
quences, and environmental
impact studies of development ~ 'Wter and Nature pay
projects shall be constructed due attention to the
in advance, and if they are to
be undertaken, such activities ~ description of the future
shall be planngq aqd camed. tate of the world"
out so as to minimize potential
adverse impacts. freshwater ecosystems
These guiding principles have as we hope to see them
been reaffirmed in a succession of
formal intergovernmental agree- 25 years from now, but
ments. it t also ider the
international Conference economic tools, policies,
on Water and Environment

(Dublin) (1992) and constraints that must

Since water sustains life, effective management of water
resources demands a holistic approach, linking social and
economic development with protection of natural ecosystems.
Effective management links land and water uses across the
whole of a catchment area or groundwater aquifer.

UN Conference on Environment

and Development (1992)

Links between the environment and development were
recognised at the highest political level during the formulation
of Agenda 21, consisting of 40 chapters. Freshwater resources
is dealt with in Chapter 18 and lists seven programme areas.
Most of the seven programmes cover the same issues as the
eight recommendations in Mar del Plata, with the exception
of urban issues and climate change.

Agenda 21, Chapter 18 - Integrated Water Resources
Management, states:

18.8 Integrated water resources management is based
on the perception of water as an integral part of the
ecosystem, a natural resource and a social and economic
good, whose quantity and quality determine the nature
of its utilization. To this end, water resources have to be
protected, taking into account the functioning of aquatic
ecosystems and the perenniality of the resource, in order
to satisfy and reconcile needs of water in human activities.
In developing and using water resources, priority has

to be given to the satisfaction of basic needs and the
safeguarding of ecosystems. Beyond these requirements,
however, water users should be charged appropriately.

Agenda 21, Chapter 15 — Conservation of Biological
Diversity, states:
... processes and activities with significant impacts upon

Five hundred participants

endorsed four guiding principles

in the Dublin Statement:

1. Fresh water is a finite and
vulnerable resource, essential to
sustain life, development and the

environment.

2. Water development and
management should be participa-
tory, involving planners and policy

makers at all levels.

3. Women play a central role
in the provision, management and

safeguarding of water.

4. Water has an economic value
in all its competing uses and should
be recognised as an economic

good.

be deait with in order
to achieve that desired
vision. A great deal of
thought and progress on
these issues is already
contained in the product
of the UN Conference
on Environment and

Development, Agenda 21,
Chapter 18.

Koh Kheng Lian
Singapore

Economic Security
Workshop Chair
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biological diversity [should be identified;...] action [should
be taken] where necessary for the conservation of biological
diversity through the in situ conservation of ecosystems and
natural habitats [;... and] the rehabilitation and restoration
of damaged ecosystems and the recovery of threatened
and endangered species [should be promoted.]

The Convention on Biological Diversity (CBD) was signed

by 156 States in June 1992, and by September 1999, 175
countries had ratified the Convention.

UN Expert Meeting on Water Management
(Harare, Zimbabwe) (1998)
The Expert Group Meeting recalled Agenda 21, Chapter 18,

to be a basis for action concerning freshwater and states:

Il1.D.I. Ecosystem integration. The conservation of freshwater
and related ecosystems is vital to sustainable development.
These ecosystems are themselves users, water regulators
and providers of freshwater-based resources (including
fisheries). It is therefore necessary to promote an ecosystem
approach in integrated water resources planning,
development and management within the framework

of river basin and aquifer systems.
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FRESHWATER ECOSYSTEM MANAGEMENT AND SOCIAL SECURITY

1. Introduction

This paper is about freshwater ecosystems and social
security: two issues that are not obviously linked, but that
together represent key issues for the future of humankind
and our planet. Understanding these relationships requires
some new approaches, new ways of thinking about familiar
issues. The management of freshwater ecosystems is widely
discussed, but mostly from either a production perspective
(how to maximise the utility of their management for specific
purposes such as irrigation, drinking water or fishing) or an
ecological perspective (how can these ecosystems be managed
in ways that do not affect their ecological integrity). Their
role in the maintenance of social security and the social and
institutional processes through which this role is reproduced
are notable by their absence from much of the literature.

It is these issues that this paper considers. The report
itself has been prepared as a background paper for an IUCN-
sponsored workshop on freshwater ecosystems management
and social security, and as such it is intended to stimulate
thought and discussion amongst the participants. To do this,
the paper starts out by presenting a conceptual framework
for the consideration of these issues. This framework includes
a consideration of what is meant by social security and then
considers the societal processes through which it is created.
This starts at the level of the individual and household,
adopting a livelihoods approach, and analyses the institutional
processes through which people and communities are linked
together and to the outside world.
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The paper then discusses, through a series of case studies,
freshwater ecosystems management and social security in the
modern world. It is hard to generalise on issues that are so
specific to different places and times, but lessons are drawn
from the case studies to identify the types of processes that
could help find the balance between maintaining the integrity
of the ecosystems and guaranteeing their role in social security
systems.

The fourth section looks at the future, basing an analysis
on three scenarios developed for the overall IUCN initiative on
Water and Nature. These scenarios indicate the uncertainties
the world faces as we enter a new millennium; uncertainties
that make the maintenance of social security systems all the
more important.

The paper then considers strategies for the future, first
outlining approaches that can address the structural issues
of institutional processes that underlie water-social security
relationships and then considering some adaptation and miti-
gation strategies that are appropriate for specific challenges.
Next, the paper then raises a few broad questions that
provide a basis for considering the issues that the workshop
should address. Finally, a list of references and a glossary are
annexed, with the latter presenting definitions for many of
the terms and concepts used in this paper.



2. Towards a CONceptual rramework

2.1 Introduction

The discussion presented in this paper centres on the
relationship between social security and the management of
freshwater resources. These are complex and only hazily-
understood issues, and the specific form these processes take
in different places will vary greatly. The characteristics of the
freshwater ecosystems of different parts of the world are
closely linked to local environmental conditions, while social
security issues are part of the wider social, cultural and insti-
tutional context of an area. The link between the two is not
obvious but is real nonetheless. A secure and stable social
context provides the setting within which good management
practices can emerge and the integrity of freshwater ecosystems
can be preserved. At the same time, the benefits and services
that these resources provide can be important in creating
social security. Conversely, the absence of conditions in which
people feel secure can lead to environmental devastation,
whilst declining access to freshwater resources (through their
degradation or increasing demands) can create conflicts and
undermine to integrity of the mechanisms through which
social security is created.

There is a need to give structure to these complex issues
through the development of a conceptual framework that
helps understand the many factors any analysis of these
issues needs to take into account. Such a framework is
presented in this section. The starting point is to understand
what social security is and why it matters for the management
of water resources and the ecosystems through which they
are available. What is not here is an attempt at a comprehen-
sive review of social security or the institutions that regulate
the use of freshwater resources, for such a review would be
far beyond the scope of a background paper such as this.
Such issues are extremely specific to individual times and
places and any generalisation will be inherently simplistic.
Instead, we present here an approach that can be applied to
specific places and societies, illustrating this approach (where
possible) with some examples that are intended to stimulate
thought rather than ‘prove’ anything.
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2.2 Social Security

Social security is experienced by individuals but produced
within societies. It is a set of rights and entitlements, and
the social and institutional structures through which these are
reproduced and made available, that reduce vulnerability to
risks and threats beyond the control of individuals. It has
material and non-material manifestations, including both the
extent to which people are able to meet their most basic of
needs (things such as water, shelter, good health and food) in
a secure manner and the freedoms people enjoy from threats
of violence, prejudice, oppression and environmental risks.
Although generalisations are difficult, there are some common
elements to social security that are valid around the world.
These include the protection of health, basic systems to care
for the most vulnerable (such as children and the elderly) or
to cope with catastrophes (such as environmental disasters or
the loss of key livelihood assets), a basic level of security of
income (in whatever form), the freedom from overt oppression
and violence and certainty over land, water and other rights.
For both the material and the non-material, the greater the
security the less vulnerable people are to such trends and
shocks.

This is directly reflected in the way that society is organised
to manage resources and provide for needs. At all levels from
the individual to the international (and in an age of globalisa-
tion the latter is increasingly important), people interact with
each other and the environment through established and
understood rules and institutions. These structures provide
the benefits that working together brings and are a means
through which any conflicts can be resolved. Their effect is
mostly implicit: we are all largely self-regulating in the ways
we behave with each other and the environment, and most
people feel more secure when they know the ‘rules of the
game’ and feel that their needs and rights are represented in
these regulatory processes. Where either individuals or groups
break the rules, where they act in ways that hurt others or
the resources, these regulatory processes can (or should)
provide sanctions that curb their behaviour and proscribe
destructive courses of action.

Of course, this ideal is often not true: we live in an
unequal world in which individuals and groups are able to
impose their wants and actions on others. This can be by
brute force: the force of arms or the overwhelming power
of the majority imposing on a weaker minority. it can be
through the institutions that are set up to regulate society:
the effects of laws that define ‘ownership’ or prescribe what
can or cannot be done and the operation of government and
other agencies that are meant to implement the rules. It can
reflect economic power, where the operation of markets and
unequal distribution of wealth provides control for some at
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the expense of others. Or it can be through the lack of societal
institutions: where the actions of some may harm others (per-
haps downstream in a catchment) but there are no effective
mechanisms to control their actions (or perhaps to even
understand the implications of their actions), even where
there is a desire to.

This absence of fair and effective social structures is the
root of both ecosystems degradation and social insecurity. As
such, any analysis of the relationship between social security
and freshwater ecosystems management must inevitably
focus on issues of power and empowerment, and build this
discussion on an analysis of the societal processes through
which individuals and groups lead their lives and are linked
to each other.

This in turn is in large part a function of the societal
processes through which people are able to minimise risks
and control their own lives. This obviously matters to people.
It also matters to ecosystems, as resource degradation is often
the result of responses to risks or the impact of shocks that
undermine people’s security. These can take many forms. The
most overt and catastrophic can be war or civil strife that
destroys both people and environments. We only have to
think of the Gulf War, Vietnam or the many bitter struggles
found in Africa over the last thirty years to see just how
devastating such conflicts can be. Here and elsewhere, conflict
has destroyed ecosystems as surely as it has shattered lives.

Though terrible, however, these are by no means the
only forms that vulnerability takes. There are many types of
vulnerability and conflict that undermine people’s social secu-
rity and affect ecosystems viability. How can we understand
them? The best starting point is to understand peoples lives,
how they are linked to social institutions and how this affects
the management of ecosystems’. This can be analysed within
a livelihoods framework, an analytical model that gives us a
starting point. This approach is then developed to understand
the relationship between individuals and households on the
one hand, and the wider structures of society and institutions
within which people and families live and social security is
channelled.

2.2.1 Livelihoods

The concept of livelihoods is gaining increasing acceptance
as the basis of approaches to understanding the factors that
influence the lives and well-being of people, and especially
the poor, of the developing world (Carney, 1998; Davies, 1996;
Bernstein et al., 1992). The concept itself has many meanings
and is, like many new but hazy conceptual bandwagons,
amenable to abuse as people try to present the old wine of
conventional approaches in the new bottle of fashionable
development rhetoric. There is a need to bring some clarity
and conceptual rigour to this potentially formidable concept.
The model presented here is a contribution to this process.
There are many different definitions of livelihoods, but Carney
(1998) presents one based on the work of Robert Chambers
and Gordon Conway that is better than most:

A livelihood comprises the capabilities, assets (including
both material and social resources) and activities required
for a means of living. A livelihood is sustainable when it
can cope with and recover from stresses and shocks and
maintain or enhance its capabilities and assets both now
and in the future, while not undermining the natural
resource base (Carney, 1998; 4).

The goal of the model presented in Figure 1 is to provide
a framework for tracing the inter-connections between the
different aspects of people’s livelihoods and the factors that
influence them. This is the first key point — in the model, as
in livelihoods, the key is not the different parts (the boxes)
but the links between them (the arrows).

The whole concept of livelihoods is based around the
dynamics of the means through which people secure a
‘living’: that is, the goods and services that allow them to
survive and, for some, prosper. The second key concept i$
that livelihoods are complex. There is an increasing recogni-
tion that the livelihoods of people (and especially househplds)
in the developing world are based around a wide range of
activities: people are not just farmers, or labourers, or factory
workers, or fisherfolk. Most families base their livelihoods
around complex strategies that seek to maximise the use of
the bundle of resources and assets they possess or have access
to: “rural families increasingly come to resemble miniature
highly diversified conglomerates” (Cain and McNicoll, 1988,
quoted in Ellis, 1998).

The third dimension of the approach is that livelihoods
are influenced by a wide range of external forces, both within
and outside the locality in which a household lives, that are
beyond the control of the family. This includes the social,
economic, political, legal, environmental and institutional
dynamics of their local area, the wider region, their country
and, in an era of increasing globalisation, the world as a
whole. Its effects are felt by all, including people living in the
remotest parts of the developing world. These external forces
are themselves not static; indeed, it is their dynamics, the
processes of change in the wider economic, social and natural
environment, that create the conditions in which livelihoods
change. These changes can be longer-term trends: for
example, changing attitudes to gender roles in a society
or the gradual decline in fish stocks in a lake. They can also
be sudden shocks: the impact of a war, a hurricane or the
collapse of market prices for a key crop.

In general, the poorer a household is, and in particular the
less assets it possesses, the more vulnerable it is to disruption
in its livelihoods base from these shocks and trends (what can
be called the vulnerability context). Indeed, in a livelihoods
context this is almost tautologous: vulnerability is both a
condition of and a determinant of poverty.



Figure 1 A Model of Livelihoods Processes and Influences
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The strategies that the poor, and others, adopt in the face
of such threats are often called coping strategies. In these,
the household will seek to deploy the different assets they
possess to best effect within the (often limited) range of
choices they possess. This set of choices is again conditioned
by the wider context within which they live, and in particular
by the extent to which they can control the key decisions that
affect their lives. It also reflects their social and institutional
context and their knowledge systems. This includes practices
and perceptions that relate directly to social security and to
freshwater ecosystems management, such as existing notions
of health and well-being and traditional systems (formal and
informal) for the management of and rights to water
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resources. These existing institutional and knowledge systems
set a context within which people will act and which are
often poorly understood (or ignored altogether) by external
agencies. This is (or should be) why participation is widely
advocated: it is about giving the most vulnerable greater
choices to meet the risks they face, and ensuring that these
choices reflect the realities of life within which they exist.

The counterpart of vulnerability is resilience: that is,
the extent to which livelihood are able to withstand shocks
and still prosper. This resilience, of course, reflect assets
(or wealth), but it is also a function of the diversity of the
livelihood system. A wider range of livelihoods activities and
assets will give greater choices, which in turn means that
disruption to one aspect of life does not disrupt the whole
system. Resilience is also derived from the social context in
which people live, as the ability to cope with shocks and
change frequently relates to the access that social structures
and contacts give to livelihood opportunities. In particular,
there are often sophisticated sets of mutual obligations
(what is sometimes called reciprocity) within social groups
that govern the types of assistance that people give each
other in difficult times. As a rule, the more extensive and
established the social context of people, the more resilient
both their livelihood and the social structures are to disruption.

These basic concepts can be traced through the flows
shown in Figure 1. The figure contains a central spine that
represents the livelihood dynamics of a household, individual
or social group. This central spine is the flow from the entitle-
ments and access they possess to the resource endowments
in their locality through their livelihood assets to the set
of livelihood activities that generate an ‘income’ (both cash
and kind).

This income is, in turn, allocated to saving or investments
that enhance the value of the assets, and go towards paying
for inputs (fertilisers, raw materials, labour) that go into
production, to repaying loans or social payments (taxes etc)
or, finally, to consumption — the outcome - that is, the total
set of goods and services that constitute the material fabric
of people’s lives. Obviously, the greater the income, the more
that is left after other obligations are met (inputs and social
payments) for either consumption (meeting the needs of
today) or investment (increasing the ability to meet needs
tomorrow). Of course, other factors contribute to well-being,
including the social context within which one lives, a sense
of freedom and security and many other non-material
factors. Despite this, there is no doubt that the root of the
‘development challenge’ that we all face is poverty: that is,
the inability of people’s livelihoods to provide them with an
adequate and reliable income to meet their needs, now
and in the future.
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2.2.2 Social and Institutional Processes

The central core of the model in Figure 1 reflects the internal
dynamics of a livelihood system, but it is clear that this process
does not operate in isolation from a wide range of influences
that condition the flows through the livelihood, the choices
available at any stage and the overall outcomes of the liveli-
hood. The first factor is the local community: the social
groupings that the individual household lives within. The social
and institutional structures of local communities are often
extremely complex and locality-specific, but they reflect differing
combinations of the place (the locality or neighbourhood) and
the people (the kin, religious, ethnic, occupational grouping or
other social and economic characteristics) where an individual
household lives. Figure 2 gives an example of the internal
structure of such a community, with the internal differentiation
shown and the need to relate these internal social structures
to decisions over resource allocation emphasised.

The second conditioning factor that affects livelihoods is
the external context: the legal, political, social, economic and
institutional environment; those factors, in others words, that
link people and places into regional, national and global systems.
This includes the nature and operation of government (which
can have both direct effects, such as through agricultural sub-
sidies or health services, and indirect impacts through policy
and macro-economic frameworks, political climates, etc), the
structure and strength of civil society (those non-state institu-
tions and organisations that also regulate social and economic
processes), the operation of markets and so on.

These local and external social structures in many ways
define the characteristics of the different parts of the livelihood
model. For example, entitlements and access to an area of
forest to gather products such as fuelwood and fodder can
reflect both the legal and policy framework (which define who
owns the forest and what form of external regulation exists)
and local customs and traditions concerning what can be
gathered by whom. This in turn defines a part of the ‘natural’
capital in the 'livelihoods assets’ pentagon. Similarly, both
external monetary policies and financial institutions and local
moneylenders define the availability and cost of credit, which
is crucial in both determining how much income goes to
repay past loans and what credit is available for investments
and inputs into production.

Finally, the vulnerability context has already been referred
to. This is the trends and variability in those factors that affect
livelihood processes. Most are not different to the local and
external context described above: rather, they reflect the
dynamics of those contexts. As such, the vulnerability context
describes processes that can materially disrupt different
aspects of the livelihood process. This can be specific: for
example, climate change will directly affect the resource base,
with other consequences compounding through the system
from there. It can also vary, depending on form or timing. For
example, a sudden collapse in market prices for a dominant
commercial crop can affect the assets available by making key
assets of land and agricultural implements less valuable. It can
affect the livelihood activity through leading to a decision to
plant something different. Or it can affect income if the price
collapse happens after planting.
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Figure 2 The Structure of Local Communities in Rural Bangladesh
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The model shows the structure of local society in a
village in central Bangladesh. Individuals live in fam-
ily-based households, with typically 2 to 3 genera-
tions under one roof. These households are
grouped (socially and spatially) in clusters of up to
10 families living in a ‘Bari,’ which is based on kin
and social group lines (including caste for Hindus).
The Bari is a key decision-making unit for many
aspects of resource allocation, including choices
over common property resource management. Baris
are grouped into ‘Paras’: larger groupings that are
again socially and spatially clustered, but their inter-
nal social structure often contains hierarchies and
clear patron-client relationships over land and
labour allocations. Some contain distinctive occupa-
tional groups such as potters or weavers. A group
of Paras form a village, which may have several
blocks of housing separated by fields and water
bodies. Villages are typically administrative units
(and hence the main point of interaction with the
state), but also often contain central points where
markets, services, etc. are available (that is, interac-
tion with the wider civil society). A ‘village’ is conse-
quently a complex construct, with different social
units according to different aspects of life.
Understanding where decisions are made and how
these interact with local social relations is a key to
effective participation and empowerment.

Source: Soussan etal., 1998



The model shown in Figure 1 allows one to ‘map’ the
consequences of specific changes, including changes brought
about through external interventions intended to improve
people’s lives. An example can illustrate this. A dominant
approach to natural resources management in recent years has
been participatory mobilisation to create community-based
institutions to manage common property resources. Initiatives
such as community-based management of mangroves in Sri
Lanka (Ganewatte, 1997), St. Lucia (Burt and Hudson, 1997)
and elsewhere typify this approach. Their points of intervention
and impact can be ‘'mapped’ on the livelihoods model.

e The most complete of such initiatives are based on a
redefinition of the external policy and legal context, with new
laws that change tenure and/or access rights and new man-
dates for government forestry or environment departments.
e The approach also seeks to change the local social context,
both through raising awareness and understanding and by
creating new local institutions (community-based user groups
or management committees).

e Through this medium, community management changes
the entitlements and access of individual households to

the mangroves. The effects on this will vary from household
to household, depending on existing dependence on the
mangrove, but in general it is assumed that more secure
rights lead to better management practices.

e The combination of better access to the resource base and
new institutions usually has a positive effect on the natural
and social livelihood assets of the households if the community
management is both egalitarian and effective.

e This in turn means that livelihood activities such as fuelwood
gathering or fishing will be more productive and/or sustainable.
e The sustainable income will consequently be improved,
with fewer concerns about gathering different products from
the mangroves.

e All of these factors together mean that the household’s
vulnerability to declining mangroves, shortages of fuel and
food, and dangers of storm damage and other hazards from
mangrove destruction are all decreased.

e These reduced pressures can have a positive impact on
the common property resource base and endowments, with
improvements to mangrove conditions widely observable where
successful community management develops (Vannucci, 1997).

As such, the effects of changes to the legal framework
and the organisation of community-based groups can be
traced through the model to analyse cause and effect. The
details of the effects on individual households (or stakeholder
groupings within the community) can similarly be mapped,
to assess the consequences of variations in needs and partici-
pation. The impacts of negative developments could similarly
be mapped: for example, the immediate and longer-term
impacts of the 1998 floods in Bangladesh on different
stakeholder groups.
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Finally, each of the boxes in the model could be ‘unpacked’
— further elaborated to give an understanding of the internal
structure and dynamics of that part of the system. This is
done in Figures 3 and 4 for the external institutional structures
and inter-relationships, for these define the processes through
which local places interact with the wider world. This in turn
is crucial in determining many aspects of social security.

Figure 3 represents a typical institutional situation in many
parts of the developing world. It is characterised by strong
top-down links within different institutions (especially govern-
ment organisations), poorly-developed horizontal links
between institutions at any level and poor links between the
local level and external institutions. Local government also
tends to be weak, both internally and with regard to integra-
tion with either other institutions or the local level. Finally,
those institutions that do connect with the local level (private
sector enterprises, some non-governmental organisations
[NGOs], some civil society institutions) are extremely variable
within and between countries and communities.

This poorly-developed institutional framework is itself
part of the development challenge. There has been a lot of
attention in many development initiatives to the issue of
‘institutional capacity building.” What does this mean?

Figure 4 sets out what should be the goal of such initiatives.
Firstly, there are far stronger horizontal links between different
types of institutions (and especially between state and
non-state institutions) at all levels. This crucially includes

the district, sub-district and local levels, the arena of local
government where the poor come into direct contact with
external agencies.

Secondly, these stronger horizontal links are complemented
by more complete and different vertical links, with more
effective penetration down to the local community level and
the move from top-down flows to two-way interactions. In
particular, there should be a process of devolution of decision-
making authority to lower levels, where the people affected
by decisions can directly influence or participate in them.

Thirdly, the relative strength of central government
ministries is diminished and that of local government and civil
society strengthened. This means that there is better scope
for decisions to be made at the right level (the concept of
subsidiarity), and in particular for institutions to be more
open, accessible and accountable to local communities and
the wider society. It also means that there is better integration
of different interests in decision-making, which in turn will
reduce the risk of conflicts over resources management and
create the structure for the arbitration of conflicts where
they do emerge.

A key characteristic of existing patterns of resource
allocation and social relations is the potential for overt or
repressed conflict. Such conflicts can be direct and material:
for example, disputes over access to common property
wetlands between fisherfolk or herders (who want to retain
their existing characteristics) and farmers (who want to drain
them for farmland that then becomes a private resource).
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Figure 3 Existing Local to National Institutional Relationships
(Typical situation, with strong vertical and weak horizontal links and poor local-external links)
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They can be structural and reflect inherent power relationships
between genders or social groups (reflecting, for example,
the gender divisions of labour in rural production and
household maintenance). An essential feature of effective
institutional processes is the capacity to mitigate such conflicts
in ways that are fair, transparent and accepted as legitimate
by all parties.

In other words, the goal of the process shown in Figure 4
is the more complete integration of people and local commu-
nities into the wider institutional structures of society. This
process of integration can take many forms, and in particular
does not mean a prescriptive plan, administered by some
sort of super agency, which aims to control all aspects of the
process, or even formal organisational links and unified chains
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of command. Integration is above all about the harmonisation
of existing policies, programmes, laws and institutions. It is
about moving from traditional sectoral approaches that
address just part of the picture to a unified approach that
addresses the whole picture. An integrated approach should
seek to build on what is there, on the social processes and
institutions through which social security is provided and
freshwater ecosystems are managed. The key to this is to
create a common understanding and to construct processes
for consensus building and representation that take account
of the needs and interests of all groups within the society.
These themes are developed below, and represent one of the
key challenges that this paper seeks to provoke discussion upon.



Figure 4 Strengthened Local to National Institutional Relationships
(The development goal, with strengthened horizontal and local-external links and improved
government-civil society links)
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2.3 Management of Freshwater Resources

The discussion so far has concentrated on the social and
institutional dimensions of our concerns. The final part of
our conceptual jigsaw is to understand the dynamics and
management of freshwater resources. Figure 5 shows the
water cycle, the series of stocks and flows through which
water moves and that define the relationship between water
and ecosystems processes. The basics of this are familiar to us
all — water falls as rain or snow, hits the ground and either
stays where it is (in ponds or snow fields or as soil moisture),
flows over the surface into the river network, or infiltrates
down into the water table and sub-surface aquifers. From
this initial position it can stay where it is, in a water stock on
the surface (lakes, wetlands, etc.) or underground, with the

length of time it stays (or the residence time) variable. It can
evaporate or be taken up by vegetation, pass through them
and enter the atmosphere again (evapotranspiration). Or it
can move, following the irresistible pull of gravity to flow over
or underground and eventually (sometimes stopping along
the way) enter the sea - if it doesn’t evaporate or isn’t taken
up by a plant on the way.
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This dynamic process of flows within a system (a catch-
ment or river basin) is central to understanding the nature of
water resources and their links to human needs, freshwater
ecosystem dynamics and the interrelationships between these
ecosystems and social security. Water resources are more
than just water as a physical entity. Water resources are best
understood as a range of goods and services that are derived
from a variety of different points in the water cycle and satis-
fy a wide range of wants. Of course, water itself is directly
abstracted and consumed by people in their homes or used
in agriculture or manufacturing. Much of this water re-enters
the hydrological cycle, albeit in a different form (sometimes
as water vapour) and place (generally downstream), perhaps
with changed chemical characteristics (i.e. it is polluted).

Water resources are also other services that water
ecosystems and flows provide: for hydropower, transportion,
recreation (including the aesthetic value of many freshwater
ecosystems) or the disposal of waste products from homes
and industry. Finally, freshwater ecosystems are the source
of many valued plants and animals that are gathered for sale
or home consumption or as inputs into manufacturing. This
wide range of functions that freshwater ecosystems support
is a crucial part of the story, for different people have different
needs and priorities.

Figure 5 The Water Cyde
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These multiple uses of any water source in an area can
be incompatible, both in terms of the amount of water they
require and in the effects on the resource they have. And to
make life even more complex, the resources themselves
move, through the water cycle, so that what happens to
water in one place has consequences for all stages in the
cycle downstream. For example, using a waterway to dispose
of industrial effluents can poison it for drinking, agriculture or
recreation downstream, or the diversion of water for irrigated
agriculture can undermine the viability of wetland ecosystems.
In these and many other ways, using water resources for one
purpose affects the other potential uses of those resources.

What is of critical importance is consequently to understand
the institutional mechanisms through which different groups
gain access to these resources. This is an issue that is really
problematic to generalise about, as the nature and functioning
of water management institutions is as place-specific as the
social structures with which they relate. There are a few gen-
eral trends that we can identify, but what is more important
is that the specific relationship between water management
institutions and social security in particular places is seen as a
key issue for the development of these institutional processes.

This is not the case in many instances. Water management
institutions tend to be centralised, technically-oriented
agencies based on one or, at best, two specific aspects of
water management. Typical examples of this are water supply
utilities (whether state-owned or private sector), whose prime
purpose is to control water to supply it to homes and
commercial uses and to manage sewage disposal systems.
Similarly, irrigation agencies are mostly concerned with the
channelling of water to farms, whilst hydropower companies
manage water to maximise power generation. These and
similar organisations are usually engineering-oriented and
centralised in operation. They seek to maximise supply with,
in many cases, little regard for the impact of their actions on
equity or social security (and too often with a poor under-
standing of their impacts on ecosystems integrity).

There have been attempts to set up agencies that have
a more comprehensive mandate; with, in particular, a lot of
faith placed in river basin authorities and planning, such as
the Tennessee Valley Authority, the Zambezi Action Plan and
the Mekong River Commission. These initiatives are usually
mandated to take a more comprehensive approach to the
management of catchments, but have rarely been effective in
integrating the interests and needs of all parties (and especially
the poor) in the approaches they take. They tend to be, yet
again, technically-oriented and frequently get bogged down
in conflicts over the technicalities of water allocation between
constituent parts. This is especially true where more than one
country is involved, but is also the case (as in India, Australia
and the United States) where different states within a country
are included and these states have a constitutional mandate
over water resources management.

What none of these institutions do is provide a forum for
the type of representative consensus-building identified here
as crucial if existing or potential conflicts between different
uses of water resources are to be avoided. The characteristics
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of water resources identified above (and especially their
multiple uses and movement within the water cycle) mean
that such conflicts are inevitable. These institutions also fail
to reflect the potential importance of water supply provision
as an 'entry point’ for a wider process of social mobilisation,
consensus-building and development. As services needed by
all and affecting all, water resources development can conse-
quently provide a catalyst for a wider process of development
whose significance stretches far beyond the immediate
provision of one basic, if essential, service. This means that
some new thinking is needed on how to develop effective
institutional processes for the management of freshwater
ecosystems and how this relates to wider processes of
empowerment and development.

An interesting, if as yet unproven, approach being
developed by the Centre for Science and Environment in
India is the idea of ‘River Parliaments': the establishment
of a forum in which all interests are represented and which
defines the rights and responsibilities of different parties over
the management of the river. Although it will be extremely
difficult to get such an initiative going, the approach is based
upon social rather than technical processes and as such
offers the possibility to integrate social security issues and the
needs of all interests into the management of water resources.
It is these types of approaches, and not traditional ‘expert’
agencies, that point the way forward.

2.4 Freshwater Resources and Social Security

The global debate on the future of water resources has
centred on one concept: scarcity. As we shall see in section 3,
this has all too often been taken to be simply a physical
scarcity, a lack of water in an absolute sense. But this approach
is fundamentally flawed. It reflects neither the dynamics of
the resource nor the wide range of different values it possesses.
Scarcity should not be seen as a physical absence of water
itself, but rather as a shortfall in resource endowments, or
the total sustainable value of the different goods and services
that water resources (and the ecosystems within which they
exist) provide. Similarly, resource degradation is not simply a
matter of poor quality; it is a loss of endowments as a result
of human use of the resource.

Social security and freshwater ecosystems management
are linked and affect each other in a variety of ways (with a
wide range of case studies used to illustrate these relationships
in other sections of this report). Poor social security systems
can have a direct and material impact upon the sustainability
of freshwater ecosystems; for example, the lack of clear rights
over ecosystems can lead to their rapacious exploitation and
degradation (especially where non-local interests are able
to access them). Similarly, the degradation of freshwater
ecosystems can impact on social security. For example, the
overabstraction of water for irrigation, or pollution by industry,
can affect the quality and availability of domestic water, with
direct implications for health, the burden on women'’s time,
social equity and conflict.
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The dependence that people have on water resources
varies greatly, as does their ability to gain secure access to
the resources. All of us need some water, for domestic use
at a minimum, but many livelihoods (and especially those of
the poor) depend on access to water resources. This can be
a direct dependence on freshwater ecosystems for groups
such as fisherfolk and boatmen. it can be linked to water
elsewhere in the water cycle, rain-fed farmers being a classic
example. The ability to secure access to these resources both
reflects social structures and, for people highly dependent
on such access, is a key determinant of their social security.

These problems affect different places and uses differently;
they are as varied as water resources themselves. People
throughout the world have learned to live with and cope
with this variability, often through coping strategies which are
risk-minimising and which are highly adapted to the specific
characteristics of their area. These coping strategies can and
do fail, however, and are in many cases increasingly under
pressure from commercialisation and changing patterns of
resource use. As such, it is the failure of these coping strategies,
which in turn reflects weaknesses in the societal and institu-
tional context in which they exist, not the variable rainfall or
river flow, which is the root cause of the problems people face.

This section has presented an outline of a conceptual
framework that provides a basis for both identifying the
nature of the relationship of freshwater ecosystems manage-
ment to social security, and understanding what possibilities
exist for improving things where this relationship undermines
the integrity of the resources or the viability of livelihoods.
The approach is, in the next sections, used to analyse the
situation the world faces today, consider what the future
may hold. and identify what types of strategies can secure
enhanced freshwater ecosystems management and improved
social security.
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3. F res h WwWa t @ I’ Ecosystems and Social Security in the Modern World

3.1 Introduction

Water is essential for life and is used for drinking and
cleansing (WRI, 1998). It is a key input in agriculture and,
unless harvested and artificially applied, is the limiting factor
in plant growth in many regions of the world (Agnew and
Anderson, 1992). Given an ideal distribution, there is ample
freshwater on the planet to support significant growth in the
global population. However, as a resource, water often occurs
in the wrong place, or at the wrong time and in the wrong
quality (McDonald and Kay, 1986). This uneven distribution
means that there are many who do not get enough water for
their health needs, food production, economic activities and
security.

Gleick (1996) has estimated that each person needs a
minimum of fifty litres of water a day for drinking, sanitation,
food preparation and bathing needs to remain healthy. Gleick
(1993) has also estimated that, in 1990, well over one billion
people did not have access to this minimum amount needed.
Using the United Nations’ population projections, Gleick
(1993) has gone on to estimate that by 2000, over 2.1 billion
people will not have access to the basic need of 50 litres of
water a day to be healthy. Even if the lower, more realistic
World Health Organisation (WHO) absolute minimum of
20 litres a day is used, many millions of people will not have
access to sufficient water of an acceptable quality to satisfy
this minimal guideline. As can be seen in Table 1, the largest
increase in under-served populations will be in urban areas
of developing countries. Nonetheless, the actual number of
rural people without access to water by the year 2000 will
still outstrip the urban.

3.2 Failing Water Management Institutions

and the Loss of Social Security

Population growth in developing countries is putting
additional pressures on water resources through the need for
food production. The drive for increased food production,
through ‘green revolutions,’ has encouraged the rapid devel-
opment of irrigation systems in many developing countries.
The World Resources Institute (WRI, 1986) estimates that the
area of land under irrigation worldwide has increased over six
times in the last century. Eighty per cent of irrigated land is in
developing countries (Heathcote, 1983) and large proportions
of many developing countries’ water resources are devoted to
irrigation: over four-fifths of the annual withdrawal of water
resources in Asia, Central America and Africa are used for
irrigation (see Table 2). Irrigation, as part of a policy drive
towards food self-sufficiency and crops for export, has

Table 1 Developing Country Needs for Urban and Rural Water Supply 1990-2000

Populationnot  Expected population  Total additional population
served in 1990 increase 1990-2000  requiring service by 2000
(millions) (miftions) (millions)
Urban 243 570 813
Rural 989 312 1,301
Total 1,232 882 2,114
Source: Gleick, 1993
Table 2 Sectoral Withdrawals of Water by Region
Region Sectoral withdrawals (per cent)
Domestic o Agricuttural
Africa 7 5 88
Europe ] 55 3
North America 13 4 49
Central America 6 8 86
South America 18 23 59
Asia 6 9 85
Oceania 64 2 34
Source: WRI, 1998

become the imperative for many developing countries. But
this sectoral approach has often eroded the social security

of the populations of developing countries. As can be seen
from Box 1, the drive to increase cotton production in the
five countries in the watershed of the Aral Sea has not only
resulted in one of the most profound ecological crises on the
planet, it has severely affected the health of the population
who once lived on the shores of what was once the fourth
largest inland water body in the world.

Irrigation is a thirsty technology. Only half the water
supplied to agriculture is available for reuse (Agnew and
Anderson, 1992). This compares with 90 per cent from water
supplied to industry and homes (Postel, 1986). Over 70 per
cent of global water use is devoted to agricultural irrigation.
Between 1900 and 1950, global water use doubled and it is
estimated that it will double again by 2000 mainly because
of population growth and agricultural use (Agnew and
Anderson, 1992). At a country-wide scale, this means that
several countries in the arid and semi-arid regions are already
experiencing a water deficit. Sixteen will have a water deficit
by the year 2000, and twenty by 2005 (McCafferey, 1993).
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Box 1 TR N Even where extraction of water is only a fraction of the

The Health Effects of Irrigation in the Aral Sea Region available water resources, the use of water for food produc-
tion, industrial manufacturing and power generation creates
localised scarcities of water. This is particularly true in rapidly

The infant mortality rate The population of L. . oy s . .
in Muynak, a fishing town Muynak has lost its main urbanising and mdystnahsnr_lg areas of developing countries.
that thirty years ago was on  means of livelihood. In The focus of planning continues to be on the development of
the shore of the Aral Sea,is 1957, 3,000 fisherfolk large schemes to harvest and transport water to areas where
the highest in the former caught 26,000 tonnes of fish water is needed for economic and agricultural growth. Often
Soviet Union. In the same a year; in 1994, the remain- these projects destroy the livelihoods of large populations
period there has been a thir-  ing fisherfolk harvested just of invariably poor groups and appear to benefit groups that
ty-fold increase in the rates 3,000 tonnes. The associated have the political leverage and economic power to reap the

of chronic bronchitis,
typhoid, arthritis and cancer
and an alarming rise in the
incidence of hepatitis and
other liver ailments, throat
cancer, kidney failure, gall-
stones and birth defects.
Ninety per cent of women in
the town suffer from
anaemia. Eighty per cent of
the people in the town suffer
from some disease or other.
Muynak is now 70 kilome-
tres away from the Aral Sea.
Huge irrigation projects have
been developed to irrigate
cotton crops of the steppes of
Central Asia. These projects
diverted the two major rivers
of the region, the Syr Darya
and the Amu Drya, and their
tributaries into irrigation
canals. The water sources
that replenished the Aral Sea
dried up and, over the last
thirty years, this huge water
body has halved in surface

area.

canning industries have col-
lapsed. Food production has
dropped dramatically and the
population is dependant on
expensive imported foods.
Nutritional deficiencies are
common and 75 per cent of
infants and 80 per cent of
toddlers are anaemic. The
unregulated use of pesticides,
fertilisers, insecticides and
even defoliants in the irriga-
tion areas has resulted in
contamination of local water
resources. The water sup-
plies contain phenols, pesti-
cides, nitrogen compounds
and sulphates up to ten times
the permissible concentra-
tion by USSR standards.
The remaining waters of the
Aral Sea are heavily contam-
inated with heavy metals
which, through bicaccumula-
tion in fish and vegetables,
enter the human food chain.
The result, notes Oral
Ataniyazova, a gynaecologist
and obstetrician working the
area, is that “the people are
dying like flies.”

Source: Agarwal, 1996
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benefits from such schemes. This is the case in western India

where the huge Narmada River Project is currently being

developed (see Box 2).

Box 2

The Narmada River Project

The Narmada River is
the focus of a huge engineer-
ing project, the Narmada
River Project, which will
harness the river’s waters for
irrigation, hydroelectric gen-
eration and domestic water
supply. This project includes
the building of thirty major
dams, 135 medium-sized
dams and over 3,000 minor
dams over the next 50 years.
The largest reservoirs will be
the Sardar Sarovar, which it
is estimated will stretch for
over 200 kilometres behind
a 139 meter high dam wall.

This project has been the
focus of an international
environmental campaign. At
the centre of the campaign
have been the estimated two
million people who will be
displaced by the project’s
activities. Many of these are
indigenous tribal peoples or
poor peasants. Their future
looks bleak. Communities
are being dispersed; the for-
mula developed by the
Narmada Rivers Tribunal
favours large landowners at
the expense of smallholders
and groups who relied on the
forested area that will be
flooded. In 1994, the project
started flooding the Sardar

Sarovar dam area despite
many people in the area not
having an allocation of land.
The flooding was only
stopped by the Supreme
Court of India.

The beneficiaries
of the scheme are the rich
landowners from Gujarat.
In addition, these landowners
and the designers and sup-
porters of the scheme argue
that the poor peasantry
and shepherds from Guj:
Suarashtra and Kutch will
benefit from the 75,000
kilometres of irrigation
systems which are being
developed. But Babu (1997)
suggests that this is not
the case. The peasants and
shepherds of North Gujarat
are victims of a long policy
of misappropriation and
mismanagement of water
resources in the State. Their
benefits will be limited under
the Narmada River Project,
as well. The real beneficiaries
are the landowners who
have access to the increased
irrigation and opportunities
to force forward rapid
industrialisation once a ready
supply of water is available.

Source: Ruitenbeek and Cartier, 1995




The Narmada Rivers Project exemplifies an approach of
large-scale technical solutions to the collection and redistribu-
tion of water which benefits large producers at the expense of
smallholders; although a large proportion of water resources
in developing countries is used for irrigation, much of this is
used by larger farmers in better areas. The large proportion
of water withdrawal for irrigation masks the reality that large
populations of small farmers in developing countries do not
benefit from irrigation schemes. They rely on rain-fed agricul-
ture, and often sophisticated methods of water harvesting
and storage. These methods, developed over hundreds and
even thousands of years, have sustained populations in arid
regions. As can be seen in Box 3, the failure of the government
in Tamil Nadu to maintain ancient water tanks has resulted in
the breakdown in livelihoods for many of the population.

Box 3
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Traditional Water Systems, Failure of Government,
Privatisation and the ‘Water Lords’

The districts of

it needs to maintain the sys-

Pasumpon and Kamrajar are  tem and only the most essen-
known as ‘The Land of tial of repairs can be carried
Tanks.’ Today there are out.

1,841 tanks, many of which The result is that water
are in disrepair. In ancient is becoming an increasingly

times there were as many as

scarce resource in this

6,000 tanks in the area. For  region. Private entrepreneurs
two thousand years the pop-  have stepped into the gap to
ulation of this arid district in  supply water for irrigation.
Tamil Nadu has harvested These ‘water lords’ control
water for irrigation. David water resources in the area.
Ludden, who studied these They also own the irrigation
traditional irrigation methods, pumps which they rent out
suggests that in the past to less well off farmers.
“rich peasants dug wells, These ‘water lords,” who are
chiefs built tanks and kings powerful people, have sunk
built dams” (quoted in wells in the beds of ancient
Sainath, 1996: 344). As tanks. From these, they sell
Sainath (1996) observes, water to the local villagers
this is a traditional system in  for drinking and bathing.
crisis. And the people who The local administration

are most affected are the can’t stop them, as many of
poor. This ancient system is  the ‘water lords’ have politi-
built in such a way that cal connections and even
water draining from one when the collector manages
tank is directed, through to install a water supply for
channels, into a lower tank. the poor in the village it is
Now the system is falling quickly vandalised. Public
into disrepair. The Public water supplies damage the
Works Department has only ‘water lords,’ business and
forty per cent of the money profits.
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These three cases, the Aral Sea, the Narmada Project and
tanks in Tamil Nadu, demonstrate how a failure of institutions
to maintain the integrity of the natural resource base and
entitlements to water resources results in increased insecurity
and impoverishment. The neglect of traditional systems and
the focus on large-scale water engineering erodes the social
security of populations, often forcing them to become
environmental refugees, and destroys freshwater ecosystems.

Often the ‘water lords’ withhold water from the peasant
farmers when it is most needed to irrigate the crops. These
farmers are forced into a spiral of poverty, paying for expen-
sive water and losing crops because water has been withheld.
Forced into debt, they often lose their land. In this area, the
erosion of long-established systems of water management,
caused by the inability of state institutions to meet the
responsibilities that they have assumed, is undermining the
livelihoods of the poor. This means that they lose the few
assets they have, and face greater uncertainties and increasing
impoverishment.

3.3 Social Security and Sustainable

Resource Management

In these and other ways, water is an area of conflict at
scales from the global to the household levels. Water resources
span international borders, regional and administrative bound-
aries and are, of course, claimed by different communities
and even interest groups within communities. At each of
these levels social and institutional networks have been
developed to define the rights and entitlements of different
groups to water resources, but increasing pressures, changing
needs and the erosion of many traditional forms of authority
are leading to increasing confiicts over these resources. When
these networks do not exist or break down, then conflict
can lead to crisis and ultimately war.

The central theme of conflict resolution at all the levels
is to increase security and reliability of access to freshwater
resources. The identification of the institutions (the national
state, regional governments, communities, etc.) which
compete for water, and the mechanisms and structures they
access, or fail to access, to negotiate for water, provides a
framework through which it is possible to evolve a useful
model of conflict resolution. Figure 6 considers these issues.
At each of the institutional levels there are a number of avail-
able approaches to conflict resolution (indicated in Figure 6
by the arrows pointing to the ellipse). The ellipse on the
right of the figure details the overall goals of such conflict
resolution. The results of the water conflict resolution lead
to a series of tangible opportunities. These are indicated by
the arrows pointing away from the ellipse towards the level
at which they function.
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Figure 6 Securing Water Resources at National, Regional and Community Levels:
Mechanisms for Resolution and the Benefits of Resolution

Crisis / conflict and war
Bilateral treaty

Outside agency intervention
International law

NATIONAL
Reduced intra-country conflict
Economic imperatives and planning
Improved management of ecosystems
State-level negotiation
Central government imposition RELIABILITY, SECURITY
of river authorities AND ACCESS TO WATER
The courts RESOURCES
REGIONAL )
Food security o increased endowment
Adequate planning of industrial, o increased entitlement
domestic and power needs o defined rights

Ecosystem maintenance @\ ® reduced vulnerability

Civil society
Access to officials
Access to media
Community organisation
Improved health

Increased food production
Increased security

Reduced costs

Improved planning of natural
resource use

Intra-community
conflict resolution

COMMUNITY

3.4 The Challenge: Water Management,
Confiict or Cooperation?

3.4.1 The International Level

Water, it is claimed, will be the source of conflicts and
war in the next century as oil was in this (Anderson, 1991).
Nowhere is this seen more clearly than in the countries of the
Eastern Mediterranean. The Grand Anatolia Project in Turkey
threatens the flow of the Euphrates in Irag and Syria. Egypt
has frequently asserted that it will go to war with the riparian
states of the Nile if they should ever threaten its sole supply
of water. Israel has already used its military might to ensure
that plans by the Arab Summit of 1964 to develop the
headwaters of the Jordan and divert them were abandoned
by occupying large areas of these headwaters. The US intelli-
gence services estimate that there are at least ten places in
the world (mostly in the Middle East) where war could break
out over the shortage of freshwater resources.

However, there are also many examples of cooperation
between riparian states in the allocation and control of
freshwater resources. The United Nations compiled a list of
3,707 such agreements between riparian states (Wallensteen
and Swain, 1996). The conflict between India and Bangladesh
exemplifies the problem of overextraction leading to reduced
availability of water resource in the lower riparian state. in
1975 a barrage was completed at Farakka, 18 kilometres
from the Bangladesh border on the Ganges River. The barrage
was built to divert water through a feeder canal to supple-
ment the dry season flow of the Bhagirathi-Hooghly, the river
that serves Calcutta and its port and irrigation needs in West
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Bengal. India diverts 40,000 cusecs of water from the Ganges
during the dry season. On occasions this has reduced the
flow of the Ganges to a mere 7,000 cusecs (Wallensteen and
Stain, 1996), causing damage to the riparian environment in
their state, and in particular affecting the world’s largest man-
grove forest, the Sunderabans. A number of attempts have
been made to resolve this dispute, culminating in the signing
of the treaty between the two countries in 1997 that defined
the mechanisms for sharing the Ganges waters.

The quality of flow is also a significant area of contention
between upper and lower riparian states. The Colorado River,
shared by the United States and Mexico, has been the subject
of an agreement since 1944 when the US guaranteed a
minimum flow of 1.5 million acre feet annually to Mexico.
During the 1960s the water quality deteriorated because of
increasing salinity due to drainage from the Wellton-Mohawk
Irrigation Project, causing decreased crop production in
Mexico. This led to the US building a desalination plant and
agreeing to deliver to Mexico water that would be no more
salinated than 300 part per million (ppm). Similarly, polluting
with waste salt from potassium mines in the Alsace region
was making the Rhine River unusable for agricultural
activities and threatening the fish population. A 1975 political
agreement between Switzerland, France, Germany and the
Netherlands has coordinated water quality data on the Rhine.
This action has resulted in a significant improvement in the
quality of the entire riparian ecosystem of the Rhine
(Wallensteen and Swain, 1996).

Conflict resolution is generally developed without recourse
to International Law. Issues of quantity and quality of water
resources have been resolved in some, but not all, cases.
Indeed, Wallensteen and Swain (1996) suggest that many
of the bilateral agreements that have been developed in the
past are under threat because of the increasing demands
placed upon water resources through growing populations
and the need for food security. At present, no international
tribunal exists to mediate water-related disputes. Nor is
there a consensus amongst international legislators. “What is
needed,” McCafferey (1993: 93) argues, “is a joint manage-
ment mechanism, established by agreement, participated in
by all riparian states, and perhaps supported by neutral, out-
side parties, whether states or international organisations.”

3.4.2 The National Level

The lack of management mechanisms to resolve conflict
in the international arena is reflected within countries as well.
Devolution of responsibility for water management and
planning to states within countries means that often there is
a need for the development of appropriate mechanisms for
resolution within countries. The ongoing allocation of rights
to water supplies from the Cauvery River between the states
of Karnataka and Tamil Nadu in India exemplifies the need for
the development of the necessary mechanisms within coun-
tries to mediate over water supply. As long ago as 1807, the
damming of the Cauvery River in southern India was a source
of dispute. The Princely State of Mysore, which controlled the
upper reaches of the river, built dams to facilitate irrigation.



This led to a decline in the flow of water to the rice bowl
of Tamil Nadu, then part of the Madras Presidency. In 1829
the King of Mysore made an agreement with the Madras
Government to develop no new irrigation projects without
the permission of the Madras State.

But the dispute over the release of water into Tamil Nadu
from Karnataka has rumbled on throughout this century. Failed
attempts at bilateral agreements in the 1970s culminated in
the Tamil Nadu Government going to the Supreme Court
to demand a settlement. The Court appointed the Cauvery
Water Disputes Tribunal, who reported in 1990. This tribunal
allocated 205 trillion metres cubed (tmc) of water to Tamil
Nadu every year and restricted the expansion of irrigated land
in Karnataka. Nonetheless, the supply of water to the rice
bowl of Tamil Nadu remains a contentious issue. The new
agreement has failed to define when the water will be
released and the Tamil Nadu Government is pressing for the
development of a schedule of weekly releases to ensure that
water is available during the critical summer months to irrigate
the kuruvi crop. As M.S. Aiyer, a senior Congress (i) politician
has noted, "If no water is available in a specified week
in June, there is no purpose in releasing it in September”
(Aiyer, 1998: 32). The arguments over the reliability of the
release of Cauvery waters rumble on.

This example from India illustrates the points made in
section 2 about the characteristics of many national water
management institutions, that are typically concerned with
one set of issues and that do not effectively represent the
interests of all constituencies in their operation. These problems
are made worse where, as in India, jurisdictional responsibilities
are split between different authorities (in this case states) that
have no established platform for collaboration and coordina-
tion. The discussion on the nature of institutional development
emphasised the importance of integration and collaboration,
but this in turn may require some fundamental changes to
the structure and mandate of different levels of authority
within a nation.

3.4.3 Local Level Urban

The world is becoming an increasingly urban place, with
the majority of the population of the developed world and of
Latin America already urban dwellers, and the cities of Africa
and Asia growing rapidly. In most cases, these communities
are not directly involved in the management of freshwater
ecosystems, but they do need access to the services that
these resources provide. For these people, a major concern is
consequently the character and effectiveness of the intervening
agencies through which these resources are provided.
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A key issue at a local level is the negotiation of water
supply needs between communities and service providers and
within communities. In the slums of Bombay, for instance,
there is a relationship between the ability of slum dwellers to
organise around the issue of water provision and to negotiate
with service providers, and the quality, reliability and cost of
water provision in the slums. A recent survey in thirty-three
slums in the suburbs of Bombay (Emmel, 1998) established
that in slums which have developed effective local organisa-
tions, water supplies are adequate, while in slums with no
organisation, water is controlled by private landiords, supplies
are unreliable and the water is expensive.

In the first group of slums, ensuring a regular supply
of water supply has involved the building and maintenance
of local water networks. This building work has involved
considerable cooperation between households in the slum
and the development of organisational structures to develop
and maintain the water system. These organisations must
continuously negotiate with the municipal service provider,
the Brihanmumbai Municipal Corporation (BMC), to maintain
the slum’s water connection. The continued supply of water
to the slum by the BMC is ensured through regular payments
collected by these organisations within the slum to cover water
bills, and through a recognition by the service providers that
they enjoy the popular support of the residents of the slum.

Access to adequate and reliable water is reflected in the
health of the slum dwellers. In the adequately-served slums,
the slum dwellers report a lower perceived incidence of
diarrhoea than in the under-serviced slums. It is also reflected
in the nutritional status of the slum dwellers. In the adequate-
ly-served slums, none of the children between the ages of
one and five years were malnourished, while in the under-
served slums, over 75 per cent of the children were either
moderately or severely malnourished. Although many other
factors confound a direct correlation between water supply
and the nutritional and disease status of the children, in this
survey it is apparent that the development of appropriate
organisation with which to develop and negotiate with
service providers for water is an important aspect of
maintaining livelihoods in the slums of Bombay.

3.4.4 Local Level Rural

Social organisation to access and manage water resources
is also an important feature of rural life in many parts of the
world. Machakos District, situated in south-east Kenya, is
considered by many to be an example of what rural develop-
ment can achieve. With funds provided by the Swedish
International Development Agency, the Kenyan Government
started projects with traditional local organisations in 1979.
These local organisations, called mwethya groups, comprise
mainly women. They practice a terracing method known as
fanya-juu. This involves ditch digging along the contours of
hills. The soil from the ditch is thrown up the hill to form a
bench terrace. The value of this method of terracing is that
it maximises erosion control while ensuring rainwater control.
Since 1979, over 1000 kilometres of terrace have been devel-
oped by the mwthya groups; 70 per cent of the cropland in
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Boxd i -l vy ii

The Response by Local Institutions to Drought in Burkina Faso

The Mossi plateau in
Burkina Faso forms a band
across the country and
receives approximately 700
mm of rainfall per annum,
varying significantly in
extent, duration and intensi-
ty. A typical rainy season
lasts for about 120 days,
with intermittent rains from
May onwards, giving way to
short but heavy rainstorms
in July and August. Since
1976 rainfall levels have
been falling, compared to a
sixty-year running mean. In
Yatenga province in the
Mossi plateau, the normal
yearly rainfall is around 735
mm, but from 1970 to 1980
it fell to 575 mm, and fur-
ther still to 491 mm in the
period 1980 to 1988. This
period was known by the
local Mossi ethnic group as
the ‘16 year’ drought. This
drought period led to migra-
tion south, food shortages,
land degradation and largely
ineffectual efforts by the
international development
community to mitigate these
problems.

In response to water
shortages and the impact
that had on food production
and agriculture, a number of
traditional initiatives were
called upon by local commu-
nities. The relationship
between agricultural produc-
tion, water conservation and
environmental degradation
was mediated in the past by
local institutions based on
mutual cooperation and self-
help at the level of the vil-
lage. The most famous of
these arrangements was
known as the Naam move-
ment, which is an egalitarian
age-set organisation that pro-
moted group activity, solidar-
ity and reciprocal aid
amongst the membership of
the group. There are differ-
ent Naam groups, depending
on age, group and sex, and
most work independently,
although they come together
for labour-intensive activities
such as harvesting.

The Naam movement
is famous for developing
diguettes, or stone lines,
in the drought period, as a
response to water shortages.
Diguettes are constructed
along contour lines with
local stones and are designed
to temporarily restrict the
water movement across
fields, increasing infiltration
time and also catching organ-
ic debris. The lines are often
reinforced with vetiver grass
or with agroforestry trees.
The lines are extremely
effective at increasing agri-
cultural production, reducing
soil erosion, reclaiming
degraded fields and replen-
ishing aquifers. The inci-
dence of stone lines in the
drought periods significantly
increased throughout the
Mossi plateau. The lines
were spontaneously dissemi-
nated through traditional
arrangements, such as Naam,
and led to a widespread
increase in food and water
security. In addition to the
diguettes, other water har-
vesting technologies were
also spread via the tradition-
al institutions, such as: Zai,
which are small pits dug in
the field with a little com-
post to trap water; demi-
lunes, or half-moons which
were constructed out of
earth on the downside of the
contour, again used to trap
water; erosion bunds, again
dug on contours, with a
depth of about half a metre
to increase water availability
for crops; and grass lines.
These technologies were
largely developed from exist-
ing local expertise and dis-
tributed through traditional
institutions. The functioning
of these groups and their
networks were recalled dur-
ing a period of water short-
age to ensure local liveli-
hoods and social reproduc-
tion. .

Source: Howorth, 1999

78

the area is now terraced. Postel (1992) estimates that corn
yields on these terraces have increased by over 50 per cent.
Critchley (quoted in Postel, 1992: 118) suggests that “the
existence of well developed self-help groups is one of the
main reasons for the success of conservation activities in
Machakos. ”

Such social structures are important in the normal rhythm
of life, but can be of critical importance in times of real
jeopardy, when extreme environmental events (or human
artefacts like markets or wars) threaten their very existence.
The role of social organisation in preserving the collective
good and conserving fragile resources is particularly important
in areas such as the Sahel region in Africa, where high levels
of environmental hazard or variability are the norm. Box 4
illustrates such a case for Burkina Faso, but many comparable
examples are found around the world. They illustrate the
importance of social relations in the present and future
maintenance of the integrity of freshwater ecosystems.

These traditional management systems can, however,.
come under threat as wider economic and political changes
penetrate rural areas. Box 5 presents such a case from
Zimbabwe, where the erosion of traditional access rights to
wetland areas is threatening both the access of some sections
of the population (especially women) to water and the viability
of these wetland areas. These types of trends are found in
many parts of the world, and illustrate the importance of
understanding the dynamics of change in all aspects of social
relations to water resources. It is these dynamics that have
the potential to undermine both social security and freshwater
ecosystems, but that are also the context within which
sustainable management opportunities must be understood.

The influence of external institutions need not be negative,
however, for they often possess great potential to be the
catalyst for the emergence of more robust social relations
and more sustainable resource management approaches that
both meet people’s needs and conserve the resource base
even in the face of, as in the example in Box 6, the most
extreme forms of external threat (in this case from Hurricane
Mitch, which devastated large tracts of Central America).
This is the challenge: to identify and build on these examples
of good these models of best-practice to ensure that the
approach to freshwater resources management is one that
reduces the vulnerability of both social institutions and fresh-
water ecosystems to negative impacts from external forces.
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Economic Liberalism, Conflict and
the Maintenance of Dambos in Zimbabwe

The state in Zimbabwe is
the ultimate custodian of
natural resources and devel-
opment projects in commu-
nal and resettlement areas,
including irrigation schemes
and control over the dambos
(dambos are areas of wetland
found in valley bottoms or
along stream banks and are
used for small-scale irriga-
tion in its broadest sense, i.e.
watering gardens, grazing
cattle and household water
supply). However, much of
the control of these
resources is passed on to the
community, and once a com-
munity is given a piece of
land with an irrigation
scheme, the individuals who
use that land have complete
control. In many of these
irrigation schemes there is
evidence of rule-breaking
against official management
principles in spite of the
state having localised the
control system. These
involve selling pieces of land,
illegal renting and expansion
of plots, which is also rife in
the dambos. Market liberali-
sation in Zimbabwe has
unleashed various kinds of
organisations that seek to
align themselves with the
rural producers. These new
sets of entrepreneurs have
become noticeable in the
rural landscape since 1990.
They have started to exploit
the rural market and produc-
tion system that for a long
time has remained margin-
alised because of the general
conception that smallholder
farming was inefficient.
Many people are beginning
to realise the efficiency of
smallholder production sys-
tems as low input and high
output. Thus, new relations
are developing between the
smallholder and private buy-
ers and, since 1990, private

companies have started to
play an active part in con-
tract farming. Evidence
exists to show that without
secure title to land, many
farmers in communal areas
are engaging in contract
farming to produce horticul-
tural crops. The smallholder
is thus contributing to the
development of a land mar-
ket, as the value of dambos
and irrigation schemes as
sources of capital accumula-
tion are increasing.

The high potential spe-
cial resource niches in com-
munal areas in the form of
wetlands/dambos, and irriga-
tion schemes in resettlement
areas present the greatest
opportunity for intensive
land use and socio-economic
reproduction. The fact that
land with dependable water
supply is limited in the rural
areas means that some
households use these
resource niches for political
and economic opportunities
which leads to greater con-
flict over these resources. In
this battle, it is women who
are the losers and it is the
household food supply and
household nutrition that
ultimately suffers.

These trends are worry-
ing and they are testing the
ability of social formations to
control and mitigate these
processes. Even more worry-
ing is the emergence of new
entrepreneurs with connec-
tions to the state. In the case
of Tanzania (Cachage 1993),
liberalisation replaced
mercantilist forms of
accumulation with parasitic
forms based on plunder,
which contributed to deep
popular resentment and
cynicism with regard to

Source: Matondi, 1998
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Box 6
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Hurricane Mitch and

Sustainable Farming in Honduras

The storm that devastat-
ed much of Honduras and
northern Nicaragua went
directly over the remote
Honduran village of Guarita
near the El Salvador border.
There is, however, little evi-
dence of the hurricane pass-
ing. Much of the population
is of Lenca Indian origin,
and illiteracy is at about 50
per cent. However, while
much of the country was
devastated by Hurricane
Mitch, no one died in the
south of Lempira and the
damage was minimal. The
explanation is an indigenous
system for farming moun-
tainsides that is being sup-
ported by the Honduran
government and the UN
Food and Agriculture
Organisation (FAO). The
system is so successful that
those using it only lost 10
per cent of their crop after
the 1997 drought and, even
after the hurricane, farmers
had a grain surplus. The
Quezungal method is a stick
and plant method that avoids
the slash-and-burn technique
that removes vegetation
cover and damages water-
sheds.

Almost 70 per cent of
Honduran farmland is locat-
ed on hillsides, but the agri-
cultural colleges have tradi-
tionally taught plains farm-
ing techniques in the inter-
ests of the agribusiness com-
panies that dominate the

export trade. The destruc-
tion of Hurricane Mitch was
a direct consequence of this
one-sided approach to agri-
cultural development. When
Hurricane Mitch resulted in
a record volume of water
falling over the Honduran
mountains, the lack of hill-
side vegetation led to rapid
run-off, and the eroded soil
and loose rocks caused dev-
astation to humans, livestock
and farms. Lack of planning
also exacerbated the loss of
life from the floodwaters.
The Prolesur project (El
Proyecto Lempira Sur),
implemented by the FAO
and the Honduran govern-
ment, works with 84 com-
munities in the south of the
province of Lempira. Those
farmers who slash-and-burn
have now been reduced to
single figures, and the pro-
ject works with local farmers
to promote the Quezungal
method of farming. This
method involves planting
crops under trees, whose
roots anchor the soil.
Vegetation from pruning
provides the soil nutrients
and water retention, and ter-
racing reduces erosion. This
FAO/Honduran project is
now classed by the World
Bank as a model of good
practice in sustainable farm-
ing and soil and water con-
servation. It is clear that by
supporting local techniques
and institutions, local com-
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3.5 The Role of Ecosystems in Social Security

Provision

At all three levels, national, regional and community-the
common theme is that fair and sustainable access to water is
defined by the ability to develop appropriate institutions to
allocate these resources and to meet stakeholders’ perceived
needs. Often this process has to contend with competing
interests and agendas. Such an investigation raises questions
about reliability and security of access to water resources. As
will be noted from the case studies presented above, these
issues need to address access to water — by countries, regions,
communities and households - to produce adequate food,
continue their economic activities and remain healthy. The
discussion must also address the viability of the uses that
water is put to. Human activity can degrade ecosystems that
are reliant on water, through changing the quality and quantity
of water available to the ecosystem. Overexploitation, either
directly or indirectly, imperils the sustainability of ecosystems
which are vital for the Earth’s health, and threatens the social
security of this and future generations.

The World Resources Institute (WRI, 1998) suggests that the
real value of ecosystem services is about twice that of global
gross national product, or about US$ 33 trillion. The authors
point out that human life is impossible without the ecosystem
services outlined in Table 3. Nonetheless, the incorporation of
ecosystem services into the decision-making and planning is
still rare. Only when degradation impinges directly on human
activities is the importance of its value truly appreciated.
Often this is valued in the costs incurred in the rehabilitation
of ecosystems or in providing alternatives, not the inherent
values of the ecosystem itself.
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Table 3 Ecosystem Services: Free but Valuable

Ecosystem Service Value (USS$ trillion)
Soil formation 171
Reaeation 30
Nutrient cycling 23
Water regulation and supply 23
Climate regulation (temperature and precipitation) 18
Habitat 14
Flood and storm protection 11
Food and raw materials production 08
Genetic resources 08
Atmospheric gas balance 0.7
Pollination 04
All other services 16
Total value of ecosystem services 333
Source: WRI, 1998

As was noted in the discussion of the polluting effects of
the Wellton-Mohawk Irrigation Project on the Colorado River
water uses can have a profound effect on livelihoods and
ecosystems. Nowhere is this seen more clearly than in the
case of the Aral Sea, presented in Box1. In both cases, the
rehabilitation of these freshwater ecosystems is very expensive.
On the Colorado River this has involved the building of a
desalination plant to ensure that the river’s water quality is
adequate for other human uses downstream in Mexico.
Similarly, the rehabilitation projects initiated in Alsace on
the Rhine, to reduce salt inputs from potassium mines, has
cost an estimated 100 million French Francs (Wallensteen and
Swain, 1996). A huge rehabilitation scheme is now underway
in the five riparian states of the Aral Sea and its water
sources, funded by the World Bank, the United Development
Programme (UNDP), the United Nations Environment
Programme (UNEP), and the Global Environment Facility.

US$ 40 miillion has been spent in the preparatory phase alone,
and a further US$ 260 million is already committed for
restoration work in the first phase of the project (Agarwal,
1996).



Figure 7 The Balance between Freshwater Resource
Use and Ecosystem Maintenance
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it may be inferred, therefore, that any human activity to
use freshwater resources will inevitably degrade the quality of
freshwater ecosystems. Certainly from the examples presented
above this would appear to be the case. Economic imperatives,
combined with demographic trends and the need for
increased food production and security, appear to lead to
freshwater ecosystem degradation (the more so given that
these ecosystems are rarely valued in economic terms). But
this need not be the case. The Mahakali Treaty (Jha, 1996)
was explicitly developed to address issues of river ecosystem
maintenance in Uttar Pradesh, as well as addressing the
economic needs of the two states linked in one river basin.

The challenge is to develop strategies that account for
both the maintenance of freshwater ecosystems and address
needs for their use. Figure 7 represents the complexity of this
debate. This is a balancing act in which, as has been shown
in several of the examples above, the degradation of ecosys-
tems leads to increased vulnerability. Nonetheless, freshwater
ecosystems must be exploited. In a world where, as was
pointed out at the start of this discussion, over two million
people do not have access to sufficient water to be healthy
at the turn of the millennium (Gleick, 1993), strategies of
ecosystem conservation that exclude people from them to
maintain their pristine condition do not offer a feasible alter-
native. This, too, will increase the vulnerability of populations,
and is unlikely to be effective in maintaining the ecosystems
as encroachment inevitably occurs.
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It is apparent that innovative methods will have to be
sought to develop a balance between the freshwater resource
use inherent in a livelihoods approach, and ecosystem main-
tenance. The experience of New York City in managing its
water resources points to the challenges that face water
resource planners. Recent investment in the purchase and
management of land in its water catchment has saved New
York City the expense of installing expensive treatment plants
to purify water for the city. Aside from saving an estimated
US$ 6.5 billion, the management of these upland resources
has created new wildlife habitats, other ecological resources
and provided areas for recreation (WRI, 1998). This experience
points to the need for the sustainable management of
resources while still addressing human needs for freshwater
resources.

The balance between the two imperatives of freshwater
resource management is the challenge that faces us as we
enter the 21* Century. As has been dealt with in some detail,
there are a large number of institutions, ranging from the
international to the community level, which negotiate for
freshwater resource use to maintain livelihoods and increase
social security. Within these forums there is also a need to
address sustainable management practices of freshwater
resources. It is to these issues that the discussion now turns
in an investigation of the global scenarios for freshwater
management in the 21% Century.
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4. possible FULUI@ scenarios and social Security

4.1 Introduction

Scenario generation is an important tool for long-term
planning and policy formulation. Scenario generation involves
creating a narrative, using socio-economic and environmental
data, to indicate a possible future. The creation of different
water scenarios combines many interacting elements, including:
hydrology and climate, population growth and demographic
patterns, economic scale and structure, technology and
efficiency, policies and institutions, lifestyles and values
(Raskin et al., 1995). These water scenarios help policy makers
and managers understand how the world might change,
recognise when it is changing and, if it does change, know
what to do (Schwartz, 1991).

The data sets behind these scenarios are often incomplete
and do not contain sufficient details to accurately predict
future outcomes. However, the objective is not to accurately
predict (past water predictions have shown the difficulty in
doing this, see Shiklomanov (1996: 82) for a discussion of
this issue) but to create a vision which is aimed at directing
future water policy. Therefore, this is a visionary process, one
aimed at looking into the future and asking: What implications
does this development trajectory have for global, regional
and local water use? If this is not satisfactory or sustainable,
a different vision can be created and, in doing this, planners
and policy makers can make decisions on how to alter condi-
tions to arrive at the chosen ‘vision.” All these scenarios or
visions have their basis in current water withdrawal and con-
sumption rates, and use today’s data as their starting point.

The current socio-economic and environmental situation
is dominated by factors of influence known as driving forces
(see Figure 8); it is these forces that will determine the
direction of our water future. Driving forces include prevailing
economic approaches, human values and beliefs, scientific
paradigms, environmental change and political systems. At
this point, the scenario is developed using the current driving
forces. The scenario narrative is told through the evolution
and development of these driving forces.

Figure 8 Driving Forces, Attractors and Sideswipes
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Source: Raskin etal., 1997

Within the scenario there are also attractive and repulsive
forces. Attractive forces are those that suggest possible
futures are in line with sustainability principles, such as
consumption limits and resource use. Repulsive forces suggest
non-sustainable futures and thus are not followed. Finally,
sideswipes, are those unknown and unpredicted influences
that may arise during the development path, e.g. a world war
or global epidemic. These driving forces may take us three
ways: to the conventional water world (CWW), to a world
where there is a water crisis (WC) or to a sustainable water
world (SWW).

4.1.1 A Note on Methodology

Projecting future water use has been a preoccupation
of scientists for many years. Depending on the overriding
scientific and social climate at the time of making these
projections (for example, population explosion, acid rain,
depletion of fossil fuels or climate change), there have been
different levels of assessment. Table 4 shows the range
and variation in these assessments.



Table 4 Global Water Projections

Study World Withdrawal (km’) Year
Niitopoutos (1967) 6,730 2000
Lvovich (1974) 7,000 2000
Fatkenmark and Lindh (1974) 8,380 2000
Falkenmark and Lindh (1976) 3,086/4,961 2000/2015
De Mare (1976) 6,080 2000
WRI (1990) 4,195/4,350 2000
Shiklomanov (1993) 5,190 2000
Shiklomanov (1996)* 3,940 2000
SE1(1997) 5,000 2000

Source: Raskin et al., 1997; * Shiklomanov, 1996

Currently, it is widely accepted that the assessments
made by SEI (1997) and by Shiklomanov (1997) are the most
accurate. However, even the latter has built upon his mistaken
predictions to come up with the most recent shown in
Table 4. The assessments made by Shiklomanov in 1987 for
the period 1990 to 2000 greatly overestimated global water
withdrawal and consumption (except in North America)
because he overestimated the growth in irrigated lands and the
growth in withdrawal for industry. The growth rate appeared
to be not so high in the majority of countries as it had been
assumed.

There is a general pattern that assessments are falling,
peaking at 8,380 km’ in 1974 and falling to 3,940 km? in 1997.
This reduction may be due, in part, to the realisation by scien-
tists of the capacity of humans to respond to water shortages
(or threats of water shortages) through the development of
new technologies or changes in consumption patterns (e.g.
from water recycling to improvements in irrigation technolo-
gies). Also, as threats such as acid rain are dealt with by the
international community, the projections will alter accordingly.

Therefore, assessing future water use is a dynamic process
and will change depending on the overriding social concerns
and the level of available technology. An additional problem
which relates specifically to the CWW is that this development
trajectory will, by implication, alter its own course. The CWW
is likely to be knocked off course by the stresses it will impose
on environmental resource and institutional systems, and by
future surprises that are incompatible with the assumption of
evolutionary continuity in socio-economic systems (Raskin et al.,
1995).

However, the responses to these stresses are also not
known, so it has to be assumed that the former will guide the
CWW back on its assumed trajectory. As long as the scenario
process is not considered to be scientifically rigorous, it can
help developed and developing countries make plans for
the future.

There are differences in how the following three scenarios
are presented. The CWW is presented with statistics, which
are based on current water withdrawal and consumption rates.
The CWW also uses current socio-economic and political
structures as a basis with which to predict future arrangements.
The other two scenarios can be classified as ‘visions, as they
are presented as narratives and are based largely on ‘what ifs.’
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4.2 The Conventional Water World

The CWW builds up a picture of water use and availability
from the assumption of continuing current trends. There is an
assumption that demographic, socio-economic and techno-
logical patterns gradually evolve without significant surprises,
radical technological innovations or fundamental policy changes
(Raskin et al., 1997). The CWW assumes the dominance
and evolution of the current development paradigm that
encapsulates globalisation, free trade, private investment,
unregulated markets, competition, mid-range population
growth, urbanisation, industrialisation of the periphery, and
governance based on the nation-state model. The guiding
principles of the CWW are evolution, convergence and
integration (ibid, 1997).

In the CWW, global economic patterns persist and there is
a continuing concentration of wealth in the industrialised
countries (see Table 5).

The industrialised nations have considerably smaller
populations than the developing economies, and this pattern
continues with significantly higher growth rates in the latter
(see Table 6).

Table 5 GDP Projections (US$ billion 1990)

Region 1990 2025 2050
North America 6,040 14,884 21,063
Western Europe mun 15,917 23,660
OECD Pacific 3,524 8,100 11,748
Former USSR 854 1,898 2,756
Eastern Europe 210 467 679
Africa 401 1,657 4,245
South America 994 3,018 6,038
Middle East 541 2,237 5,071
China 451 2,698 6,391
South and East Asia 1,043 4,943 12,631
World 21,230 55,820 94,282
Industrial 16,735 38,901 56,471
Transitional 1,065 2,366 3435
Developing 3,430 14,553 34,376
Source: Raskin et al., 1997
Table 6 Population Projections (millions)
Region 1990 2025 2050
North America i 330 32
Western Europe 456 489 an
OECD Pacific 145 161 157
Former USSR 289 332 349
Eastern Europe 100 115 1
Africa 640 1,519 2,204
South America 445 699 812
Middle East 151 384 557
China 1,223 1,733 1,867
South and East Asia 1,564 2,634 3214
World 5,290 8,395 10,080
Industrial 878 980 956
Transitional 389 447 470
Developing 4,023 6,968 8,654

Source: Raskin et al., 1997
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Table 7 Dynamics of Water Use by Continent (km’/year)

Table 8 GDP and Water Intensity by Region in 2025

Continent Forecast Region GDP (US$ trillion 1990) Water Intensity (litres/$)
1900 1940 1950 1960 1970 1980 1990 1995 | 2000 2010 2005 - a2 s

Europe Western Europe 15,916 198

e A A B R -
P ' L - 2 / Former USSR 1,89 2587

North America Eastem Europe 468 1774

Witdrave 694 22 286 411 5% 663 642 69 | 718 780 8% 1657 1538

Consump 93 838 07 s 183 a4 w5 w1 | %9 34 39 3006 1225

Africa Middie East 2,240 1425

Witiiavel a 9 5 8 16 168 199 215 | 20 0 @ 2698 2907

Consumption w398 66 88 129 151 160 | 169 190 A6 g e Ao 1307

Asia World 55826 8.7

Witdraval 414368 B L2 1490 1784 2067 23 | 2265 2483 I o

Consumption 2 528 654 932 1116 1324 1509 1,566 | 1603 1721 1971

South America

Withdrawal 152 277 594 636 82 1M 152 166 | 180 213 257

Consumpti 113 206 447 444 518 709 914  9%9 | 103 12 123

Australia and Oceania

Withdrawal 16 68 103 174 233 294 285 305 | 326 356 396

Consumption 06 34 51 9 119 146 164 17| 189 2 23

Total (rounded)

Withdrawal 579 1066 1365 1985 2574 3,200 3580 3760 | 3940 4360 5187

Consumption 415 705 894 1250 1539 1921 219 2275 | 2354 2550 2879

Sowurce: Shiklomanov, 1996

This means that globally, much of the economic wealth
is concentrated in a relatively small proportion of the global
population, that is in the industrialised countries. It is in the
countries of Europe and North America that water with-
drawals are highest (with the exception of Asia, which has
by far the highest projected withdrawal rates as a result of
irrigated agriculture and absolute water abundance and good
access) (see Table 7).

It is also in the industrialised countries where water will
have the highest associated costs (see Table 8).

The ability of industrialised countries to recover costs will
have high implications for water sustainability. The associated
politico-legal structures in these regions will make this exercise
easier. In the developing countries, however, water is consid-
erably cheaper (in relative terms), although access to water
and water of quality is problematic (access and quality are not
problems in industrialised countries). A particularly important
trend in the CWW is the rapidly urbanising global population,
especially in developing countries (see Table 9).

In industrialised nations, there will not be a significant
increase in the numbers of people living in towns and cities
and, consequently, there will be minimal strain put on urban
systems. Access to domestic water in these areas will be
almost guaranteed although, as Table 8 shows, costs will be
high. This ensures a vital ingredient for social reproduction in
these areas. In developing countries, however, the growing
urban population above the planning capacity of these areas
will have serious implications for social security. Much of the
urban growth will be in unplanned settlements with little or
no access to safe water supplies or adequate sanitation.

This will result in the significant increase in the number of
vulnerable people in urban situations in developing countries,
with a risk of an increased incidence of water-borne epidemics.

Water use, by sector, will be dominated by agriculture,
particularly irrigated agriculture, although rain-fed agriculture
will experience something of a renaissance (see Table 10).
This will be due to a general saturation of productivity levels
with irrigated agriculture (particularly in Asia), and an increased
reliance on rain-fed agriculture as large sectors of the popula-
tion in developing countries cannot afford to participate in
irrigation schemes.

Industrial water use will also see an increase, almost dou-
bling by 2025. Much of this growth will be in the developing
countries, as the water-intensive technologies as a means of
production, which are owned by transnational corporations,
are “exported.” Industrial water use in developing countries
will begin to slow down as the ‘dematerialization’ of
production begins. This pattern will increase the low-grade
employment opportunities in developing countries and it will
mean that more available water resources will be diverted
to water-intensive industries. This often threatens access to
water during spells of drought.

The institutions governing water use are increasingly located
in the private sector. This is particularly true in the developed
economies where water extraction, supply and maintenance
are all in the hands of the private sector, with government
providing a regulatory role. This limits the influence of civil
society on water use and supply, and the relationship is
reduced to supply-and-demand economic rationale. In
developing countries, the private sector plays an increasing
role in the provision of water infrastructure because national
governments are increasingly experiencing public sector
spending deficits. In cases where governments retain control,
the emphasis is on low-cost, decentralised, local institutional
water management. The process both empowers local
communities and reduces their access to water resources as
private, economically-motivated enterprises dominate the
control of water.



Table 9 Urban Population, 1950 — 2020 (%)
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This general process results in a
growing number of vulnerable people.

Geographical Region 1950 1960 1970 1980 19%0 2000 010 2020 4 s therefore clear that population alone
Workd p3) Y] 37 ) 3 51 57 3] -
Developed Counties “ 6 P » n s I8 a1 should not have been used as the major
Less Developed Countries 17 2 2 29 37 45 52 ss  variable rather, it is the economically-
Afica 15 18 23 » 3 4 p s empowered population that has had
South America ) 49 57 65 n 7 80 83 most impact on water withdrawal and
North America 6 0 7 7 7 n 80 8 consumption. In this respect, developed
Asia 16 a 3 % M 4 50 % countries will have much higher levels of
Europe > 5 & o B n B B social security in relation to freshwater
Oceania 61 66 n n n n 3 76 . .\ R
e TRTvR— than developing countries. In a similar
fashion, the wealthy sectors of developing
countries will also have more social
security than the poorer sectors (and
Table 10 Dynamics of Water Use According to the Activity (km*/year) non-urban) - this also relates to water
Sector Assessment Forecast quality. It is therefore necessary to high-
1900 1940 1950 1960 1970 1980 1990 1995 | 2000 2010 2025 |ight that, regardless of the availability of
irrigated land 473 759 101 142 173 200 243 254 264 288 329 phy5|C3| assets, it is the access to these
m 525 891 1,124 1,541 1,850 2,191 2,412 2,503 2,595 2,792 3,162 assets Wh|Ch 1 'mportant and mUCh Of
Consumption 47 678 8% 1183 1405 1698 1907 195 | 199 213 2317 that access depends upon income levels.
industry Thus, the ‘polarisation of wealth' debate
Withdrawal 379 127 182 334 548 683 681 s 748 83 1106  jndicates @ move towards the smaller,
Consumption 2 949 14 M6 W3 618 17 17| 81 M M6 more privileged sectors of society, having
Withdrawal % %8 56 @7 10 28 3 3 | % s es MOre social security than the larger,
Consumption 387 904 138 200 294 419 532 514 | e16 e s underprivileged sectors at both global
Reservoirs 03 37 647 227 69 19 164 188 | 211 29 255 and regional levels.
Total (rounded)
Withdrawal 579 1066 1365 1985 2574 3200 3580 3760 | 3940 4,360 5187 .
Consumption 415 705 894 1250 1539 1,911 219 2275 | 2354 2550 2879 4.3 Water Crisis

Sowurce: Shiklomanov, 1996

Economic processes within developing countries begin to
echo global economic patterns, with an increasing polarisation
of wealth and access to resources within countries. This is not
echoed in national economic indicators, but is seen in poverty
indicators. These patterns seem to refute the arguments of
those scientists involved in the water predictions, who used
population growth as the critical variable in their calculations.
The increasing concentration of wealth among the growing
elite within countries means that a smaller number of people
are increasingly using more water and large, growing popula-
tions are surviving on less water per capita than previously.
This pattern can particularly be seen in urban situations where
low-density, well-kept, water-intensive households back onto
high-density, unplanned settlements with no access to safe
water. This, accompanied by the globalising, neo-liberal eco-
nomic climate, means that the private sector is dominating
water extractions which are being used to export both food
and industrial products.

The water crisis scenario originates
from the CWW vision which continues
up until 2015 without deviation from its
original path. However, in this scenario,
global economic growth does not increase to the extent
where convergence of income levels begins. There is more
unequal competition for global resources, wich results in
increasing polarity of wealth and the ‘haves’ living in a world
that resembles a rich ghetto in an increasingly barbarous
planet. The slower growth of the WC scenario results in a
number of nations, particularly those that are already eco-
nomically disadvantaged, experiencing a fall in standards of
living. This increases the number of people living in relative
and absolute poverty. The result is widespread environmental
degradation, as people are forced to make do with even
more marginal resources, vulnerability increases to epidemic
proportions, and migration to the more wealthy areas is often
the only option.

Water abstractions slightly increase from the level of the
CWW, but there are no concurrent developments in efficiency
or a change of consumer patterns. The investment in water
infrastructure increases slowly, in line with the general rate
of economic growth. Economic expansion is causing serious
stress on natural resources and on human systems, resulting
in significant ecosystem breakdown and the disappearance of
traditional management institutions as people are marginalised.
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The general trend in the WC scenario is one of increasing
water shortages, which increase conflicts and restrict develop-
ment and growth in most regions. Some regions, however,
such as the Scandinavian countries and Canada, experience
no water problems as they are geographically fortunate to be
located in areas of water abundance. As the date progresses
towards 2050, the planet is increasingly made up of closed
economies which must protect their borders from environ-
mental and economic migrants.

Most global economies are now extremely vulnerable and
cannot withstand environmental shocks such as hurricanes and
droughts, which cause economic collapse in some countries
when they take place. Investment in long-term enterprises,
such as technological development and science, suffer as
public spending becomes limited. Investment in infrastructure
is also made more difficult as more money is directed towards
the military and security.

In the water sector, the incidence of water-borne diseases
increases significantly and more potable water is becoming
polluted. Many people have lost confidence in water provision
from both public and private sectors as terrorist groups
threaten to poison the water supplies. This leads to extreme
price rises from institutions who guarantee ‘safe’ water.
Conflict over water resources in semi-arid and arid areas
becomes more common, and again there are terrorist attacks
on dams and water pipelines. Private militia have set up
resource enclaves of water abundance to protect supply for
transnational corporations. Famines occur in conjunction with
absolute shortages of water, and more people die every year.

4.4 Sustainable Water World

The Sustainable Water World (SWW) scenario also starts in
the same fashion as the CWW vision, with some initial changes
of direction. There is a realisation by the financial sector that
investment in social institutions is essential for a sustainable
future, and they are willing to concede slower growth for the
sake of sustainability. There is thus considerable investment in
the service sector and in the environment. A significant factor
in this scenario is the development of the southern economies,
which experience most of the world’s growth and come
reasonably into line with the northern economies. This
growth, however, has been based on the lessons learned by
the northern countries, and so environmental and social
degradation are avoided.

The planet has become a global village where telecommu-
nications result in free movement of and access to information,
meaning the most remote areas feel connected. Alliances
are formed between NGOs, governments and the private
sector (especially transnational corporations, who now have
a friendly face after accepting a social charter) and there is
significant emphasis on public-private partnerships for service,
including water, provision. Ironically, it has been realised that
absolute numbers of people were never an important global
problem at a time when population growth rates begin to fall
due to a fair distribution of resources.
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Technology has experienced significant developments,
specifically in nanotechnology and telecommunications.
Technology has also combined with existing local technologies
(appropriate technologies) to create socially and ecologically
acceptable solutions. New technologies have combined the
principles of ecosystems with those of efficiency and holism.

Governance and institutional development have evolved
from the lessons learned from previous eras, and the world
has finally seen an end to unaccountable governments.
Governance structures have become increasingly decentralised
and now include a wide variety of representatives from civil
society. Decision-making is now pluralistic and truly demoaatic,
and decision-making structures are relied upon to resolve
conflict through negotiation and consensus. This increasingly
democratic trend removes much of the need for military and
armed intervention. Consequently, the world sees less conflict
and more cohesion. When there are problems that are beyond
the capacity of the nation state to deal with — for example,
drought related famine - the global community responds
through the United Nations, which has become a mechanism
for risk mitigation and minimisation.

Environmental controls are increasingly being managed
by democratic global institutions that put in place regulations
and management frameworks. Water was put high on the
global agenda and was linked directly to development. New
emphasis was put on the development of new, water-efficient
technologies, and the management of local water resources
by consortiums of private sector and local social institutions.
Targets were set and reached on the adequate water supply
for each individual, through a concerted effort by the global
and national community. Water-borne diseases were
considerably reduced through adequate service provision,
and agricultural water is now efficiently used and allocated
(Raskin et al., 1997). Water withdrawals were reduced to
sustainable levels and water intensity reached a remarkable
historical minimum. These advances were realised through
the marriage of technology, global governance and lessons
learned as well as the use of social water management
institutions.

4.5 Summary

The root of all the three scenarios or visions is the
Conventional Water World (CWW) which has its basis in
current trends and practices. The CWW's driving forces then
diverge, at some point, to produce either the Water Crisis or
the Sustainable Water World (see Figure 8). As such, attention
can be focused on those areas within the CWW that need
attention and have the potential to alter the development
trajectory to a more sustainable future. As the current climate
is dominated by market-based approaches to development,
attention needs to be paid to how to regulate or direct this
development (this may be especially difficult as the neo-liberal
approach emphasises freedom of investment and a decon-
struction of protective barriers). In relation to social security,
there are a number of critical issues which include:



e The relationship between the private sector

and public water supply.

As governments start to back away from service provision,
as it is increasingly put into the hands of the private sector,
there is a risk that social institutions will be overridden or
ignored in favour of profit motives. There is, therefore, the
risk that much local knowledge and management capacity
will be lost through this process. In addition to this, as
capacity is lost, freshwater ecosystems will also suffer from
the lack of productive management from local institutions.
Private sector operations may maintain ecosystems to
ensure minimum water provision, but will rely more heavily
on technology, rather than ecology, to provide water
reproduction (i.e. through water treatments, purification
and allocation). Box 7 provides an example of how the
private sector was able to expand water supply and
recover its costs in South Africa by expanding the supply.
This example shows that private sector companies can
recover their costs in the face of threats, without having to
take account of local institutions. However, as state public
spending is reduced, the private sector can be encouraged
by the state to incorporate the interests of such institutions.

Systems of governance and the provision

of water resources.

In some societies, local institutions will be able to negotiate
with the central government with regard to water provision.
Communities can form and support groups, building upon
community initiatives to improve access to water resources
and to lobby government. A more common form of
organisation may result from a context of unaccountable
governments, that is as government structures do not
deliver, civil society provides for its own population. Box 8
provides an example of proaction by an urban community
in Pakistan. This demonstrates the resilience of communities
in the face of water shortages but also shows a worrying
trend where neither the private sector nor the government
demonstrates a willingness to provide services. This form
of cooperation and mobilisation is more often found in
urban situations, where people have more spending power
and inadequate water supply and sanitation represent

a real risk. In rural areas, community initiatives are also
found, but may take more time to become apparent.

Agricultural expansion and the marginalisation

of communities.

The expansion of agricultural land used for the production
of cash or export food crops has often led to the margin-
alisation of local communities. Much of this land has often
been irrigated and, since all forecasts show an increase in
irrigated agriculture, it is likely that this trend will continue.
A challenge for many water-deficient nations will be to
reduce their export of ‘virtual water’ (i.e. through the
export of water-intensive agricultural products), and either
concentrate on rain-fed agriculture or begin importing
virtual water from water-abundant regions. This could see
the creation of important regional markets; for example,
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Box 7
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Umengi Water Board: Expanding Access to Improved Levels
of Services through the Private Sector

Umengi Water, the
largest utility in the province
of Natal in South Africa,
takes a long-term view on
the provision of water supply
to a catchment of 24,000 km
and a population of 5.5 mil-
lion (of which 1.5 million
are rural). Development and
growth in this area have put
the water resources under
stress. The utility identified
a major source of pollution
to be from the discharge of
raw and untreated sewage
into the basin, resulting from
increased urbanisation and
informal settlements. In
addition, soil erosion in the
headwaters was causing
increasing silt loads in rivers
and reservoirs. As a result,
the cost of water supply to
urban users was increasing
due to expensive treatment
costs.

To counter these long-
term effects, the utility start-
ed providing water supply to
rural areas, also demonstrat-
ing that services could be
provided jointly to rural,
suburban and urban areas in
a cost effective manner with
full cost-recovery for the
operations and maintenance
cost. The utility covered the
capital cost by a capital sub-
sidy from the urban to the
rural areas which, when a
broader perspective is taken
of the environment and long-
term cost-price relationships,
is essentially seen to be of
benefit to the urban
dwellers.

Source: Nigam and Ghosh, 1995

87



FRESHWATER ECOSYSTEM MANAGEMENT AND SOCIAL SECURITY

Sudan could reduce its consumption of virtual water in,
let’s say, the Gezira Strip, and starting importing virtual
water from, an area such as the Ugandan highlands.

This purely hypothetical example is meant to illustrate
that there can be alternatives to agricultural expansion in
water-deficit areas and the consequent marginalisation of
communities (although it is recognised that the former
example creates wage-labour opportunities).

e Industrialisation and water consumption.
The facilitation of foreign direct investment through
global legal financial mechanisms, such as the muitilateral
agreement on investment, creates new threats to water
availability and ecosystem management. Although there
is a trend towards low-input, high-output industries and
dematerialization, nations will always need a certain level
of industrial production. The export of highly resource-
consumptive industries to developing countries is already
taking place, and represents a significant risk to water
resources in the present context of weak legislative
environments. For example, a large aluminium smelter
is currently being built near the port of Maputo, in
Mozambique, which has necessitated that a separate
water pipeline be constructed that will supply the smelter
with its considerable water needs. It is essential that global
attention is paid to the process whereby the developed
economies become increasingly ‘clean and sustainable’ and
the developing countries, in their desperation for inward
investment, become the home to the world’s dirty industries.

In the face of an economically driven world, it is difficult
to look into the future and see the possibility of a socially
responsible reality. In the push for profit, governments and
the private sector run the risk of losing the social institutions
that created them in the first place. Social institutions that
govern the security that is derived from access to water
resources also mask deeper processes that are fundamental
to a sustainable water future:

Recognising the salience of contextual sensitivity constructing
a water management institution, one must not only consider
incumbent formal institutions but also include a focus on the
informal institutions carrying socially transmitted information
preventing, permitting and prescribing social and political
behaviour (in Swain and Stalgren®, 1998: 18).

The Conventional Water World and the Water Crisis world
hold many threats for the continued existence of many of the
institutions which ensure water security for large sectors of
the planet’s population. it must be part of our remit to ensure
their survival.

1. This excerpt taken from Swain and Stdigren (1998), is based on the work of
March and Olson (1989); North, (1990) and Elster (1989).
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Box 8

Proaction in Pakistan

About 40 per cent of
Karachi’s population live in
squatter camps called Katchi
abadis, which have developed
at the edge of the city in the
last 25 years. The rich in
Karachi have modern sanita-
tion and underground sew-
ers, whereas those in the
camps have only bucket
latrines and open sewers. In
1970, the government for-
mally recognised that these
settlements were here to
stay, which enabled the
inhabitants to buy titles to
their homes, giving them a
sense of permanency. In
1980, communities in the
Katchi abadis formed an
organisation called Orangi
Pilot Project (OPP) to tackle
the sanitation problem in
one of these abadis. Previous
to this, the residents had
formed numerous communi-
ty associations that lobbied
the government for sanita-

tion, but there had been no

response. The OPP was set
up to develop a sanitation
system themselves, after
repeated requests to munici-
pal authorities had got them
nowhere.

Seventeen years later,
virtually every home in
Orangi has a flush toilet con-
nected to an underground
sewage pipe. Each family
invested about one month’s
income to buy materials and
hire labour. Significant
improvements are now seen
in school attendance, loans
for small businesses and
health. The key Orangi
lessons are that adequate
sanitation is fundamental to
improving living standards;
people are willing to pay for
sanitation if the costs can be
controlled through the com-
munity; and collective
efforts of ordinary people
can push aside the road-
blocks of bureaucracy.

Source: Khan, 1997




5. ruture Strategies

5.1 Setting the Scene

The approach set out in this paper has emphasised the
links between the management of freshwater ecosystems
and the social security of communities around the world.
In this section, we consider a range of strategies that could
contribute to this process. It is important to recognise that
social security issues alone will not be the basis for choice
of strategies. Such choices need to be based on a holistic
appraisal of management needs and priorities. What is
presented here is intended to stimulate a recognition of social
security maintenance as one of those needs and priorities.

The goal of these strategies should be to reduce vulnera-
bilities and uncertainties, through providing greater choices
and ensuring that the choices made reflect the inherent
spatial and temporal variability of both freshwater resources
and patterns of human need and action. They should also
work towards building a stronger societal consensus and
more stable institutional environment for the future manage-
ment of freshwater resources. From these departure points,
such strategies should:
e Empower local communities to manage resources in
a fair, sustainable and effective manner.
o Develop institutional structures that are transparent,
legitimate and representative, and that integrate local
communities into the wider society.
o Give a better understanding of the role of freshwater
resources in social security, and of the value of these resources.
e Provide an appropriate legal and regulatory framework that
clarifies rights and entitlements, and specifies responsibilities
and obligations for the maintenance of freshwater ecosystems
and social security.

e Prevent or mitigate conflicts over freshwater resources
management at all levels, from the local to the international.
The general approach should be to recognise and build

from what is good within existing management regimes,
while working to change or adapt the negative aspects of
these regimes. In this, there is a need to think ahead - to
anticipate where existing trends are moving and what the
challenges of the future will be - for many of the strategies
presented here are long-term in nature and will have conse-
quences for future generations as much as for the present
one. Such reference to the future, although inevitable, is
difficult as we are all aware of the fragility of predictions and
projections. What it does mean is that any such strategies
should be flexible and should have the capacity to cope
with uncertainty.

DISCUSSION PAPER

This paper is one of three commissioned by IUCN to
provide building blocks for the overall development of a
‘vision’ on water and nature. To ensure that there is a level
of coherence between the three papers, where possible,
the strategies identified here are divided into:

e Adaptation Strategies: strategies that recognise that it is
either not possible or not desirable to remove a specified
source of vulnerability and consequently seek to enhance
capacities to cope with it. An example is the threat posed by
extreme events, such as cyclones, or trends that are beyond
immediate control, such as global warming.

¢ Mitigation Strategies: strategies that are intended to
significantly reduce or eliminate defined threats or sources

of degradation; for example, the removal of a particular point
of pollution or new legislation to clarify rights over resources.

There are, however, key aspects of the challenge that
are not directly connected to individual types of vulnerability
and consequently do not fit easily into this division between
adaptation and mitigation. These are issues related to the
structural conditions of society within which the management
of freshwater ecosystems and the reproduction of social
security occur. In particular, these reflect the structure of
institutions within which different forms of interaction take
place, and the underlying social conditions within which these
institutions operate. In other words, these define the context
within which individual strategies, whether for adaptation
or mitigation, will be placed. There is a clear need to develop
strategies to address these issue; indeed, if there were not,
this paper would not be needed. We consequently consider
strategies connected with these structural issues first.

5.2 Strategies for Structural Change

These strategies are intended to change the societal and
institutional context within which threats to social security
and freshwater ecosystems are addressed, whether through
adaptation or mitigation approaches. The emphasis is,
inevitably, on policy and institutional issues, with in particular
an emphasis on moving towards the greater horizontal and
vertical integration discussed in section 1. Actions are needed
at all levels, from the local to the global, but there is a
particular need to look carefully at the structure and opera-
tion of the state and the links between state agencies and
the wider civil society. The key areas of such actions are:
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5.2.1 International Cooperation

The origins of many threats to ecosystems and social
security are beyond the borders of many individual states.
They can be global; for example, the consequences of climate
change. They can represent hydrological dynamics within a
river basin that crosses national borders: upstream pollution or
overabstraction. Addressing these threats entails cooperation
between countries, not least to try to remove the threat of
overt conflict. We have seen that there are positive examples
of cooperation (such as the Bangladesh-India agreement on
the water of the Ganges), but even these tend to be piecemeal
and there is rarely a perspective that recognises the overall
dynamics of such threats (e.g. a comprehensive Ganges-
Brahmaputra Basin agreement).

What does exist is an emerging international consensus on
the direction and goals of freshwater ecosystems management
(see Table 11). This consensus emphasises the importance of
holistic approaches that define rights and responsibilities and
that integrate the preservation of ecosystem functions as a
central goal of water resources policies. Major international
initiatives, such as the work of the Commission for Sustainable
Development and the GEF Operational Strategy, provide an
opportunity for articulating the relationship between social
security and the management of water resources with the
goal of building a clearer international consensus and influ-
encing the policies and approaches of individual nations and
institutions.

This consensus needs to be built on through the following
strategies:

o The development of coordinated strategies to cope with
threats such as global warming, major storms, floods and
droughts that affect the integrity of ecosystems and the
security of people. This should include joint risk assessments,
collaboration on early warning and response systems, and
mutual aid when disasters strike.

o The establishment of river basin forums that integrate all
countries (including governments and representations from
civil society) within major river basins where there are threats
to ecosystem integrity or social security. Such forums will
rarely have formal powers, but should be a basis for reaching
better understanding and establishing consensus on the
future of the river basin. They can also play a crucial role in
the defusing of conflicts over the sharing of water resources
along the river basin.

e Creating a better understanding of all aspects of freshwa-
ter resources and their uses within river basins and across
international borders through shared research, information and
monitoring systems. This should include both the ecological
dynamics and the full valuation (including social security
values) of the resources and their uses.
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Table 11 Summary of Major Policy Statements and Dedarations vis-a-vis Water

Stockholm Conference on the Environment (1972)
Water was not a prominent issue at this meeting. The document from the
conference calls, however, for abatement of pollution in developed countries

Mar del Plata (1977)

This was an ‘historic conference’ and the first, and so far the only, UN conference
entirely focusing on water. In the Mar del Plata action plan, recommendations are
discussed in detail. In retrospect, the implementation of the action plan has been
far from satisfactory. It did, however, urge for the launching of the Intemational
Drinking Water and Sanitation Decade.

Nordic Fresh Water Initiative (1991)

Produced the Copenhagen Informal Consultations with a broad representation

from governments and international organisations, and the Copenhagen

Statement, which emphasises two key principles for future strategies for sustain-

able development and management of water resources for rural communities:

1) Water and land resources should be managed at the /owest appropriate levels;

2) Water should be considered as an economic good with a value reflecting its
most valuable potential use.

International Conference on Water and Environment in Dublin (1992)

500 participants endorsed four guiding principles in the Dublin Statement:

1) Fresh water is a finite and vulnerable resource, essential to sustain life,
development and the environment.

2) Water development and management should be participatory, involving planners
and policy makers at all levels.

3) \A‘omen play a central role in the provision, management and safeguarding
of water.

4) Water has an economic value in all its competing uses and should be recognised
as an economic good.

Global Environment Facility Operational Strategy

Focal point for GEF approach, with sections on International Waters, Biodiversity

and Climate Change.

On international waters, identifies 4 key concerns:

1) Degradation of the quality of transboundary water resources.

2) Degradation of aquatic habitats in coastal areas.

3) Introduction of non-indigenous species that disrupt aquatic ecosystems.

4) Excessive exploitation of living and non-living resources due to inadequate
management and control measures.

UN Conference on Environment and Development (1992)

Links between the environment and development recognised at the highest
political level. Agenda 21 consists of 40 chapters. Freshwater resources is dealt
with in Chapter 18 and systematically deals with seven programme areas. Most
of the seven programmes cover the same issues as the eight recommendations
in Mar del Plata, with the exception of urban issues and dimate change.

World Bank Policy Paper on Water Resources Management (1993)
Based on lessons of experience, the Bank aims at the adoption of a comprehen-
sive policy framework and treating water as an economic good, combined with
a decentralised management and delivery structure.

The policy framework is consistent with the Dublin Statement as well as with
Agenda 21.

Commission for Sustainable Development (1994)

The CSD in 1994 urged UNEP, FAO, UNIDO, WHO, WMO, UNESCO, UNDP, the
World Bank and other relevant UN bodies to strengthen their efforts towards a
comprehensive assessment of freshwater resources of the world, to be presented
at the CSD in 1997 and at the UN General Assembly. The CSD also invited govem-
ments to cooperate actively, spedifically identifying the Swedish government. The
SEl was commissioned by the Swedish government to actively work on the project.

OECD DAC (1994)
Largely endorses the Dublin principles.

Source: Lundquist and Gleick, 1997




5.2.2 Policy Reforms

Many aspects of vulnerability and the degradation of
freshwater ecosystems are rooted in incomplete or inappro-
priate legal and policy frameworks at the national level.
Above all, it relates to who has control, with many countries
having a long history of the state expropriating rights over
freshwater ecosystems and then failing to use these powers
in an effective manner. This need for a range of policy reforms
should centre on:
e Water and Land Tenure Laws: providing a legal basis for
assigning rights and entitlements (including customary and
communal rights to common property resources) is crucial
for the maintenance of both ecosystems and social security.
e Policy Priorities in food production, industrialisation and
water resources allocation are all critical. Past policies that
have given primacy to high-intensity grain production and/or
industrialisation with no regard to resource sustainability have
been particularly damaging. All policies need to take full
account of their wider impacts on people and ecosystems.
o Investment and Budgetary Priorities: the state will continue
to play a key role in many parts of the world. The allocation
of resources to ecosystems maintenance and meeting the
needs of vulnerable groups is critical in establishing coping
strategies. Policy makers need to pay particular attention to
the nature and consequences of existing subsidies and eco-
nomic incentives, and to develop and prioritise new incentive
systems that place ecosystems maintenance and sustainable
management at the centre of policy goals.
e The establishment and enforcement of appropriate
standards (both quality and quantity) for the use of water
resources, based on the dual goals of enhancing social security
and conserving freshwater ecosystems. These standards need
to be integrated into an effective regulatory environment,
based upon an appropriate and adequately-resourced
institutional framework to ensure that standards are met.
e Defining and implementing meaningful pricing or cost
recovery mechanisms that reflect the true value of the
resources and that ensure ‘polluter pays’ principles are
implemented.

5.2.3 Institutional Restructuring

The need for more accountable, effective and devolved
institutions has already been discussed. There are trends
towards this in many parts of the world. These need to be
encouraged through the demonstration of the importance for
these trends for the maintenance of both social security and
ecosystems integrity. The specifics of such strategies will vary
from place to place, but general trends should include:
e Improving Efficiency: too many state agencies, in particular,
are centralised and bureaucratic in nature, and operate to
prescribed rules and procedures with little thought as to why
things are done the way they are. There is a move in many
organisations (including major multinationals) towards man-
agement structures that devolve authority to the operational
level and operate through shared value systems, cultures and
trust. These principles need to be inculcated into government
agencies that influence the ways in which freshwater ecosystems
are managed.
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e Multi-agency Subsidiarity: there is a need for multiple
agency involvement, including central government departments,
local government, NGOs and locally-based community organi-
sations in the management of freshwater resources. The
division of responsibilities between these different levels and
workable protocols for their interaction and coordination are
similarly essential. This is an inherently complex process which
involves redefining mandates and levels of authority, redirecting
budgets, capabilities and facilities, and establishing a clear
and shared vision on where water resources management is
going. This type of restructuring will bring benefits in both
more effective operations (and lower costs) and a clearer
social consensus on what should be done and why.

e Linking to Democratisation and Decentralisation: the

social consensus should also be part of a wider process of
development and change. Many parts of the world are seeing
strengthening democratic processes and the decentralisation
of state structures. Both are desirable trends, as both involve
the wider civil society in decision-making and produce a
stronger link between the local level (where resources and
managed and social security operates) and external agencies.
These links are also essential in providing the mechanisms

for the arbitration of potential conflicts within or between
different communities over the use and preservation of
freshwater ecosystems.

e Strengthening Local Institutions: the examples cited above
have demonstrated the potential of local institutions in water
resources management, but it is important not to idealise
these initiatives. Although they are well-developed in some
areas, they are weak in others and will need considerable
support if they are to become the focal point of local-level
management of water resources and infrastructure. This
local-level capacity building is the basis upon which many
strategies should be based, for without it there is no hope

of implementing reforms that rely on the active involvement
of local groups.

e Improving Understanding and Planning Capabilities:
knowing what to do and how to do it is the key to sustainable
changes. This is, in turn, dependent on good information
about the present situation and effective tools to analyse

and predict the consequences of change. There is often a
dearth of both, with limited and technically-oriented data

and planning tools that are rarely widely accessible. There is

a clear need to develop information bases and analytical tools
that are accessible to all and that provide a structure within
which social consensus on what to do can be based.
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5.3 Adaptation Strategies

These strategies centre on the development or enhance-
ment of coping mechanisms where people and communities
can improve their abilities to live with forces that they cannot
do anything about. The development of improved capacities
to cope with existing trends is a critical issue. In some cases,
this will build on what is already there (and this includes sup-
porting existing coping strategies that are being undermined).
In others, it will entail a whole new set of responses to threats
that are perhaps new, themselves. In both cases, the overall
objective is to create the circumstances where society as a
whole works to support those sections of the community
(and those ecosystems) that are most at risk from these threats.

In this, the emphasis is on the empowerment of local
communities: the creation of circumstances where they have
greater control over their own lives and greater choices about
how they will respond to the challenges they face. This does
not mean, however, that all actions are aimed solely at the
local level, for there is a range of actions needed at all levels,
from the individual to the international, and the success of
the adaptation (or mitigation) strategies identified here will
often be contingent on the structural changes outlined above.

The main focus of such adaptation strategies will conse-
quently be to improve community capabilities to manage
freshwater ecosystems, and especially common property
resources, that are experiencing change caused by forces
beyond control (such as climate or economic change).
The direction of these improvements will be to maximise
the sustainable productivity of these ecosystems, but to do
so in ways that do not threaten their long-term integrity.
The details will depend on local conditions (economic and
ecological), but the goal should be to recognise and find
the balance between all potential goods and services these
ecosystems offer. Within this broad field, some specific
strategies are:
e Ensuring that the communities have clear rights and
entitlements, supported by the jurisdiction of appropriate
external agencies.
e Working with local communities to adapt traditional
harvesting of water or water-based plants and animals to
reflect changing sustainable potentials.
o Identifying new potentials, including non-consumptive
uses such as ecotourism, to compensate for declining
resource utility from traditional forms of exploitation.
e Developing new technical options, including management
regimes and technology choices, that conserve the resources
more effectively.
e Identifying alternative sources to meet existing needs, such
as replacing wild gathered fish with aquaculture, or using
groundwater instead of surface water for domestic needs.
e Assisting local communities to develop disaster response
capabilities where environmental threats from storms, floods,
droughts and so on are more severe. This should include
both organisational issues and structural works such as
re-establishing mangroves or constructing refuges.
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5.4 Mitigation Strategies

Mitigation strategies are those approaches that are aimed
at lessening or removing the effects of threats to freshwater
ecosystems that undermine social security. In these instances,
the basic assumption is that something can and should be
done to deal with immediate threats. They are typically more
amenable to local control, but this does not mean that they
are purely localised issues: they are often as dependent upon
the wider context as the adaptation issues discussed above.
It does mean that the central thrust of these strategies is to
enhance the capability of local communities and the wider
society to reverse many of the threats to freshwater ecosystems
found in different parts of the world today. Again, in most
cases there will need to be a combination of social/institutional
and technical/management interventions. Examples of such
mitigation strategies are:
e Ensuring that the communities have clear rights and enti-
tlements (always a prerequisite), supported by the jurisdiction
of appropriate external agencies, as ecosystem degradation
is often linked to inappropriate or uncertain rights.
o Creating effective local institutional capacities to provide
a vehicle for empowering local communities and establishing
sustainable freshwater ecosystems management.
e Creating mechanisms for conflict mitigation between local
communities and outside agencies, between different local
communities and between groups within a locality. This is
often essential for reversing unsustainable practices that
competition creates.
o Identifying and implementing sustainable multiple use
management strategies that are based on reversing degrading
practices while retaining the benefits that the resource uses
bring.
e Developing a better understanding of both the origins
of present problems and the options for change, with a key
challenge being to ensure that such knowledge development
involves all stakeholders and integrates both indigenous and
external knowledge systems.
e Defining appropriate interventions, including investments
that are both technically sound and economically wise. This
will often require some level of external resources, but should
ensure that there is an involvement of local resources as well.
o Developing appropriate resource charges and cost recovery
mechanisms, to ensure that the users of freshwater resources
pay for the benefits they receive. Such charges should be
linked to local abilities to pay, with local communities receiving
the benefits of such cost recovery.
e There is a clear need to create a political consensus
for many of the actions needed to mitigate unsustainable
ecosystems management. This in turn means that there is a
need for effective advocacy within civil society to provide an
understanding of the implications of present paths and the
need for change that may entail short-term costs to ensure
long-term benefits.
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6. Fres hwate I’ Ecosystems, Social Security and Creating a Vision

The point of departure for this paper was identified in the
first section as the development of a Vision on Water, Life
and the Environment. This point of departure may have got
lost in the discussion in the last four sections, but this last
section is intended to bring us back to this beginning. The
issues raised in this paper are consolidated here as a series
of specific points that are meant to provoke a reaction. It is
hoped and intended that the reader will consider each of the
points raised below in relation to her/his life: both (for many)
as a professional, whose working existence is based around
dealing with these issues, and as a citizen, a member of a
particular society and the global community whose future is

as dependent on these issues as that of the rest of the planet.

The Vision

We all face an uncertain future, surrounded by fears but
supported by hopes and dreams. What should the future of
water be, for you and for the community in which you live?
Where would you hope that your society and the global
community will be in the next century, and how can the
management of freshwater ecosystems contribute to this
through reducing uncertainties and providing greater security?

The challenges

The challenges are to manage freshwater ecosystems in
the 21% Century in ways that are wise; that recognise the
interdependence of different parts of the hydrological cycle
and the needs of different sections of the community. In
defining our goals for the management of these ecosystems,
how far can we incorporate their role in providing greater
security to livelihoods? Can we make the best use of all their
potentials in ways that do not undermine their integrity?
Can we bring together people, communities and nations to
reach a consensus on the distribution of these benefits with-
out the conflicts that threaten to be the source of insecurity
and suffering in the 21% Century?

The world today

All around us we see worrying trends, as freshwater
resources are degraded by careless use and abuse, more
conflicts emerge and the poor access to these resources
means that too many millions still suffer from illness, poverty,
drudgery and insecurity. Amid this gloom, however, there
are signs of hope — in the ingenuity and creativity of many
communities working together to overcome the challenges
they face, and in the better understanding of these human
potentials that is now emerging. Can we learn from today,
both to tell us what not to do in the future and to find the
experiences and examples that form the basis of hope for

the future? More importantly, can we help inform others of
these hopes and create the social consensus for change that
is so important if the signs of despair are to be overcome?

Creating understanding

These issues are far from simple. Too often a real consensus
is not possible because people start from different assumptions
and analyse the problems with different reference frames.
Can we find a conceptual framework that helps inform us
and helps us to inform others?

What does the future hold?

The future is always an uncertain place, but we can identify
trends that give us direction and provide insights into the
consequences of certain courses of action (or inaction). To
borrow from Sergio Leone, we can see The Good (a transition
to sustainable freshwater ecosystems management where
their contribution to social security is conserved and enhanced),
The Bad (a conventional world, with ‘business-as-usual’ —
meaning a gradual deterioration of the resources and declining
social security) and The Ugly (a water crisis world in which
ever more demand chases ever declining resources, and
oppression, conflict and despair are the lot of us all).

What can be done?

What is clear is that these challenges need vigorous and
sustained actions now if they are to be addressed. The key,
in the context of social security and freshwater ecosystems
management, is to create the social and institutional context
within which sustainable management and the empowerment
of the marginal is possible. This means different things in
different places. What should (and can) be done first? How
can the power of entrenched interests be overcome? How
can we ensure that we really reach and empower the most in
need to take control over their own lives and have greater
choices to overcome the challenges they face?
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Glossary: Defining the Concepts

Accessibility: describes the proportion of a given resource endowment that is
available for use. It is socially differentiated, in that different people and groups
will have different types of access. It goes beyond entitlements to incude physical
access (e.g. can the resource be reached without a level of effort greater than the
resource value) and technical access (can a potential resource actually be harvested
with available skills and tools).

Accountability: key features of institutions are who makes decisions, the basis
from which they derive their authority and to whom these decision-makers are
accountable (that is, who monitors and sanctions the decisions made). In devel-
oping effective and representative institutions, responsibilities for and the conse-
quences of actions should be transparent and accountable, and the policies and
decisions should lead to clear, effective and legitimate uses of the resources

(e.g. government revenue, aid projects) made available to implement them.

Civil Society: Dasgupta (1993) defines civil society as “the sphere of autonomous
institutions, protected by the rule of law, in which men and women may conduct
their business freely and independently of the state”. It is a concept that is used
to identify all non-state institutions that influence the behaviour of individuals
and groups within a society. It includes both formal organisations, such as trade
unions, political parties, voluntary associations and NGOs and non-formal
institutions, such as religious, ethnic or regional groups and social groupings
based on place or livelihood (such as fisherfolk).

Community: the social groupings that the individual household lives within.
The social and institutional structures of local communities are often extremely
complex and locality-specific, but they reflect differing combinations of the place
(the locality or neighbourhood) and the people (the kin, religious, ethnic, occupa-
tional grouping or other social and economic characteristics) where an individual
household lives. In these, communities are usually tied together by a set of
common interests and also typically have shared histories and cultures.

Coping Strategies: are the strategies that the poor, and others, adopt in the
face of threats, such as resource degradation, market collapse, conflict or other
forces that affect the viability of their livelihoods. In these, the household will
seek to deploy the different assets they possess to best effect within the range
of choices they possess. Typically, the most vulnerable have the least choices and
will consequently adopt risk minimisation strategies to avoid the emergence of
such threats.

Efficiency: making best use of the resource potentials. The measurement of
efficiency should not be based on traditionally narrow economic or technical crite-
ria that tend to look at individual activities (such as irrigation or waste disposal)
in isolation. Rather, efficiency needs to be based on the best use of the total
package of resource potentials, or endowments, within the hydrological system.
Entitlement: an entitlement is the set of alternative commodity bundles that
can be acquired through the use of various legal channels of acquirement open
to that person or group, using a totality of rights and opportunities that he or
she faces. This starts from a baseline of an original bundle of resource potentials,
which is the endowment. Entitlement is a concept founded on social acceptance
of the rights of specific people to access the resources. This can be based on
ownership (and other forms of legally-defined entitlement) or on social custom
(including traditional rights not enshrined in law and at times not recognised by
the state or other external agencies).

Equitability: activities which enhance equity — with particular priority given to
the poverty and gender dimensions of development and resources management —
are prioritised, to reflect that true efficiency and sustainability will only be met
where policies are based on meeting the needs of all stakeholders.

94

Equity: the use of the resource by one user should not harm other users now

or in the future. Where choices have to be made between different possible uses
or users, then these choices should be based on greatest need, not economic or
other forms of power. Of course, this raises the question of who makes these
choices; something to which we return below.

External Environment: the legal, political, social, economic and institutional
factors that link people and places into regional, national and global systems.
This includes the nature and operation of government, the structure and strength
of civil society (those non-state institutions and organisations that also regulate
social and economic processes), and the operation and control of markets.
Freshwater Resources: come in many forms:

* In different places in the hydrological cycle: surface water in rivers, lakes and
marshlands, groundwater in aquifers or, doser to the surface, as soil moisture,
locked up in glaciers, snow and ice fields, and in the atmosphere and oceans.

* The fish, crustaceans or other animals, and the plants of all sorts that are found
within the water itself or in wetland areas that make up freshwater ecosystems.

* The ‘services’ (such as energy from hydropower, water as an environmental
‘sink’ for the disposal of waste products, or recreational and aesthetic values

of water and associated ecosystems) that can be derived from water resources.
Institutions: processes that lead to regularised patterns of decision-making and
behaviour. The idea of an institution can be viewed from two distinct perspectives:
* A restricted perspective: an ‘organisation’ that is a formal agency which has

a distinct identity, some form of legal status, a clear and, in most cases, written
constitution or set of operational rules, and a defined purpose.

* A broader perspective: all structures that produce forms of regularised behaviour.
This includes formal agencies as an important but not complete representation of
institutional processes in resource management. It also includes other regulatory
mechanisms: norms, customs, values and social conventions that influence the
resource choices that people make, but which are not enshrined in or channelled
through any formal organisational structures.

Legitimacy: is a basic concept in entitlements theory. It means that the decisions
made over the allocation and use of resources is open, fair and accepted by all
concerned. It is dependent upon an institutional framework for decision-making
that is representative of all interests (including ones that may not directly
participate in decision-making). In this, ecosystems should be seen as an interest,
or stakeholder, in the process of making decisions concerning the management
of freshwater resources.

Livelihood: has many definitions. Camney (1998) presents one based on

the work of Robert Chambers and Gordon Conway that is better than most:

“A livelihood comprises the capabilities, assets (including both material and social
resources) and activities required for a means of living. A livelihood is sustainable
when it can cope with and recover from stresses and shocks and maintain

or enhance its capabilities and assets both now and in the future, while not
undermining the natural resource base” (p. 4).

Livelihood Activities: are the sets of actions through which households gain
their means of survival. These are conventionally divided into two categories:

* Production Activities: those activities that produce goods and services which
contribute to ‘income’ (the value of goods and services that are actually or
potentially tradable).

* Reproduction Activities: these are sometimes called household maintenance
activities, and are those activities, such as childcare, cooking and cleaning,

that are not tradable but which are nevertheless essential for the wellbeing

of household members and the reproduction of the conditions through which a
family survives.



Livelihood Assets: are the means of production available to a given individual,
household or group that can be used in their livelihood activities. These assets are
the basis on which livelihoods are built and, in general, the greater and more
varied the asset base the higher and more durable the level of social security.
Camey (1998) suggests that there are five dominant forms of livelihood assets
(arranged in a pentagon in Figure 1).

* Natural Capital: the natural resource stock from which resource flows useful

to livelihoods are derived.

* Social Capital: the social resources (networks, membership of groups, relationships
of trust, access to wider institutions of society) upon which people draw in pursuit
of their livelihood.

¢ Human Capital: the skills, knowledge, ability to labour and good health important
to the ability to pursue livelihood strategies.

* Physical Capital: the basic infrastructure (transport, shelter, water, energy,

and communications) and production equipment and means which enable people
to pursue their livelihoods.

* Financial Capital: the financial resources which are available to people (whether
savings, supplies of credit, or regular remittances or pensions) and which provide
them with different livelihood options.

Precautionary Principle: the idea that where serious uncertainties exist, the
potentially damaging resource exploitation should not take place until it can be
demonstrated that the risks are within acceptable limits.

Resilience: the ability to withstand the impact of trends and shocks. In social
security terms, this is the extent to which social institutions provide a ‘buffer’ for
individuals and households against these exteral impacts on their livelihoods.
Resource Conflicts: a key characteristic of existing patterns of resource allocation
and social relations is the potential for overt or repressed conflict. Such conflicts
can be direct and material: for example disputes over access to common property
resources. They can be structural and reflect inherent power relationships between
genders or sodial groups.

Resource Degradation: resource utilisation that diminishes the total actual or
potential resource endowment, now or in the future. This indudes the impacts on
the process (i.e. the ecosystems) through which these resources become available.
As such, to understand degradation, we need to look at the full effects of water
resources use on water availability (including spatial and temporal variations in
this), on water quality for different uses, and on ecosystems' viability.

Resource Endowment: the total potential package of goods and services that
can be extracted from a given resource base. There are two sides to this — the
present endowment (the total of goods and services available from existing
resource conditions) and the potential endowment — the maximum utility that
could be obtained under optimal conditions (or the ecological potential).
Scarcity: for water resources, the limited availability of, or limited access to,

the many different services water resources provide. Scardity can mean that there
is simply not enough water available (leading to questions about how what is
available is allocated), but for many the issue is the quality of the water
resources, the consequences of different, incompatible uses competing for the
same resources, or the sodal, economic or institutional barriers which limit

access to resources which are abundant in an absolute sense.
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Social Security: is something experienced by individuals but produced within
societies. It has material and non-material manifestations, including both the
extent to which people are able to meet their most basic of needs (things such as
water, shelter, good health and food) in a secure manner and the freedoms people
enjoy from threats of violence, prejudice, oppression and environmental risks. The
ultimate notion of social security is where social groups and institutions are able
to guarantee their own reproduction: i.e. they have sufficient control over their
lives that they, and the functions they perform for their members, are self-replicating.
Subsidiarity: the process of institutional change that devolves decision-making
authority to the lowest appropriate level, ensuring that the power and resources
to make such decisions meaningful ones are similarly devolved. This is an essen-
tial prerequisite for engendering greater participation in development processes.
Sustainable Management: management that makes best use of present
resource potentials and does not diminish the availability of these resources in
the future or the integrity of the ecosystems through which these resources are
provided.

Vulnerability: vulnerability is both a condition and a determinant of poverty. It
reflects the extent to which livelihoods are at risk from factors, trends and shocks
beyond their control. This includes both environmental forces (such as drought)
and anthropogenic forces (such as market prices). Watts and Bhole (1993) suggest
that vulnerability has three coordinates. First, the risk of, exposure to shocks and
trends. Second, inadequate capacities to cope with shocks and trends. And third,
the risk of severe consequences of, and attendant risks of slow, or limited poverty
(resiliency) from crisis, risk and shock. Vulnerability is closely linked to social
security, as the ability to cope is predominantly a reflection of the sodial and
institutional support framework that surrounds individual households.
Vulnerability Context: the vulnerability context is the trends of change

and variability in those factors that affect livelihoods, and in particular describes
structural processes that can materially disrupt different aspects of the livelihoods
process.

Water Resources Uses: water resources have many uses, including as an input
into agriculture, as a basic need for household maintenance, and for a myriad

of other types of production (industry, navigation, fishing and the harvesting of
other life forms, power generation, waste disposal, etc.). They also have important
aesthetic, cultural and spiritual values. Some uses are consumptive (their use
means that the service they provide is not subsequently available to other users),
while others are non-consumptive (their use does not affect the future availability
of the service the resource provides to others).
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Vision for Water and Nature Workshop, Harare, Zimbabwe, April 13-15, 1999

Vision Establishing a Process of Change
A future in which all people are ensured secure access To move towards realising the goals, a change in
to safe and adequate water resources to meet their needs resources management is required. Sector-oriented
and rights in ways that ensure the integrity of freshwater must give way to integrated water resources
ecosystems. based on a process that integrates the needs and of
all stakeholders, and that fosters social security and
Goal protection and rehabilitation, in terms of biodiversity and
The goal is to have water resources for food security, natural processes. This process of change will take
life and health, as well as resources for the maintenance of to come to fruition, and is in many ways the heart of
livelihoods and non-consumptive processes and products such  Vision to which this analysis on freshwater ecosystems
as biodiversity, nutrient cycling, recreational, aesthetic and social security is a part.
cultural values. This should be within a context where the To create this process, institutional reforms have to
management of water resources enhances both social security ~Place at local, national and international levels. This
and equity and the viability of the ecosystems within which ~ should not be isolated from wider social and
these resources are found. changes, but should build on these to improve the

responsiveness to social and ecosystem needs, and the
ability of institutions to a changing context. For example,
it is important to recognise and work with existing
community-based management initiatives to take
of the groundwork they have already laid. Institutions
. private sector will need to be more accountable
The ecological challenge towards the local delivery of services and management
To reverse trends in the degradation of freshwater of ecosystems. This requires strong national and regional
ecosystems and even increase the abundance and quality of governmental and non-governmental institutions to
freshwater ecosystems through rehabilitation and remediation | integrated and transparent decision-making process,

strategies. To reverse increasing pressures upon these ecosys- to create the conditions through which social

Challenges
We see a world where current conditions and trends create
formidable challenges:

tems, which will grow through increased demands for and can take place and changes in government institutions
conflicts over water resources, and greater variability and engendered.
uncertainty in ecological and climatic conditions. A key element of the process of change is the
and establishment of actions at the community and local
The human challenge levels, which empower individuals and communities and
To engender greater security and equity within and enhance socially acceptable rights, entitlements and

between households, communities and nations in an urbanising  This requires understanding of and awareness about
and increasingly integrated world, where poverty and inequality  trade-offs between economic development and social

remain rife, population and consumption pressures are ecological degradation and opportunities for
increasing, conflicts are ever-present and social structures, and flexibility in terms of resource use. All aspects of the
norms and expectations are changing. process, however, cannot be addressed at the purely
level; there is a need for institutional changes that

The institutional challenge local structures into wider processes of resource

To build efficient, representative and sustainable institutions  based around catchment units. It is at these levels that
for the management of freshwater ecosystems, which see within and between communities, and the range of
reduction in the vulnerability of both these ecosystems and between the interests of different stakeholders, can be
social security as prime goals; which integrate government, In this context, the impact of globalisation weakening

private sector and civil society; and which recognise that many ~ national states, and affecting national and local
communities whose security is linked to access to freshwater ~ has to be considered.

ecosystems are increasingly disenfranchised as their control

over these resources is eroded.
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The process of change would establish the conservation
of freshwater ecosystems through a more efficient and
equitable use and management of water resources. It focuses
on reversing the current trends in freshwater ecosystem
degradation, through maintaining and enhancing the
capacity of these systems to provide goods and services whilst
conserving biodiversity, natural processes and non-monetary
ecosystem qualities. It also recognises, and integrates as
a central goal, the role of freshwater ecosystems in the
maintenance of social security.

Framework for Action

Both the challenges and the actions to meet these chal-
lenges are formidable. The process of change set out above
will take a long time to materialise and will require a strong
will and adequate resources from all parties to bring it about.
There will be a need for some coordination, but the actions
set out here require effective steps from different actors at all
levels: from global and regional organisations, national and
local government, non-governmental and civil society organi-
sations and, above all, local communities and individuals.
The specific roles and responsibilities of these different actors
cannot and should not be ‘blue-printed’; they need to reflect
the needs and potentials of different places and times. What
is intended here is a framework for action that stimulates
these different actors to think about and integrate the rela-
tionship between freshwater ecosystems and social security
into the decisions that they make regarding the management
of these resources.

1. Improve water resources governance through structural
institutional reforms
e Develop, strengthen and enforce proper legislation
regarding water and land resource rights and entitlements.
e Establish structures for representative decision-making,
consensus building and conflict resolution in integrated water
resources management.
e Promote the development of an environment in which
NGOs and community-based organisations for water and
development can be established.
e Develop demand and supply management strategies
to better use and conserve water resources.
e Promote integrated planning as an integral part of wider
development strategies.
e Maintain and upgrade current water resources and
freshwater ecosystems monitoring networks.
e Enhance regional cooperation in water resource management
through establishing and strengthening river basin organisa-
tions that are representative of all stakeholder interests.

FINAL STATEMENT

2. Develop new and foster existing partnerships

between water resources management organisations
e Foster a learning process based on experiences and
best practices worldwide.
e Facilitate a greater sharing of research results and data,
at the national level between various natural resources
institutions, and at the international level between South-South,
North-South, East-West.
e Enhance capabilities through sharing and exchanges
between organisations.
o Develop appropriate linkages with private sector water-
management organisations.

3. Promote and establish action at community and local levels
e Develop exchanges of experiences in sustainable freshwater
ecosystem management between similar resource user groups
in different communities.
e Develop processes for mitigating conflicts between competing
resource users.
e Promote local participation in planning, implementation
and evaluation of projects, and establish links to institutions
beyond the local level.
e Build the capacity of local groups to improve resource
management and to cope with natural and human-induced
variability in temporal and spatial terms.
e Ensure that local freshwater ecosystem management
increases sustainable use of resources.
o Legitimise local tenure and resource rights and entitlements
and access to resources.

4. Create understanding and awareness about trade-offs,
opportunities and flexibility
e Promote a learning approach that leads to an increased
awareness of ecosystem functioning and appropriate develop-
ment alternatives at grassroots, NGO and government levels.
e Define trade-offs, and negotiate effective solutions
through stakeholder analysis, taking into account needs of
freshwater ecosystems.
e Reduce pressure on freshwater ecosystems by diversifying
patterns of resource use and increasing efficiency.

5. Maintain and improve capacity of freshwater ecosystems
to provide goods and services
o Rehabilitate inherited degraded freshwater ecosystems.
e Establish socially and environmentally sensitive pricing
mechanisms.
e Maintain water quality by preventing polluting inputs into
freshwater ecosystems through proper effluent treatment.
e Maintain freshwater biodiversity by monitoring and setting
limits to acceptable standards of biodiversity loss.
e Establish integrated catchment management in order to
preserve and enhance diversity of habitats and resources
and resilience of ecosystems.
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1. Introduction

The purpose of this report is to provide a summary
of the discussions and outputs of the Freshwater Ecosystem
Management & Social Security Workshop held in Harare,
Zimbabwe, April 13-15, 1999.

This workshop was the first of a series of three interlinked
workshops which will form the heart of the consultation
process for the Vision for Water and Nature component of
the World Water Vision (see Annexes 1 and 2 for description
of both processes). The consultations, leading to the creation
of a Vision for Water and Nature, are being undertaken by
IUCN - The World Conservation Union.

The workshop brought together 23 southern and northern
professionals with a wide variety of geographical and technical
backgrounds and expertise related to social security issues
associated with freshwater ecosystems and water resources
management. A full participant list can be found in Annex 3.

The objective of this workshop was to develop a frame-
work vision for Freshwater Ecosystem Management and
Social Security, as a part of the Vision for Water and Nature.

As a starting point for debate, a discussion paper' was
prepared to challenge conventional thinking and propose
new key elements for discussion. In order to do this, the
paper starts by presenting a conceptual framework, including
a definition of what is meant by social security and the societal
processes through which it is created. It then discusses,
through a series of case studies, freshwater ecosystem man-
agement and social security in the modern world. It goes on
to look at the future, presenting an analysis of three scenarios
developed for the overall World Water Vision. These scenarios
indicate the uncertainties the world faces as we enter a new
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millennium, a circumstance that makes the maintenance
of social security systems all the more important.
considers strategies for the future by first outlining

that can address structural issues of institutional

that underlie water resources-social security

then considering some adaptation and mitigation

that are appropriate for specific challenges.

In addition to this discussion paper, inputs were
from all participants prior to the workshop to
basis for discussion. All participants were invited
300-word statements on the two or three crucial
to be addressed by a Vision statement on water and
security.

During the workshop, a combination of plenary and
working group sessions examining specific topics were
to arrive at the final workshop statement. Additionally,
is only one part of the overall World Water Vision
participation from and links to other sectors of the
Water Vision were worked into the proceedings.

At the conclusion, a Final Statement on Freshwater
Ecosystems Management and Social Security was
and discussed. This main output of the workshop will
into the development process for the Vision for Water
Nature as a whole.

1. Soussan, ., N. Emmel, and C. Hi h. 1999. Fresh Ecosystem
and Social Security. IUCN - The World Conservation Union, 59 pp.



2. Workshop DiSC"SSion Report

The workshop aimed to facilitate this discussion by adopting
a format that combined discussion groups with plenary
sessions, in order to maximise the contribution of participants’
expertise and their diverse backgrounds. The agenda was
developed to allow a free and critical discussion on the
institutional processes affecting freshwater ecosystem
management and social security. The final agenda can be
found in Annex 4.

The Workshop was opened by Ms. Tabeth Matiza Chiuta,
representing the host organisation, the IUCN Regional Office
for Southern Africa. Duties for chairing the various plenary
sessions were shared by Dr. Ger Bergkamp, IUCN Senior
Advisor on water resources; Dr. Cristina Espinosa, Global
Facilitator of the IUCN Social Policy Programme; and Dr. Atiq
Rahman, Director of the Bangladesh Centre for Advanced
Studies. Dr. Espinosa noted that IUCN has taken on the task
of developing a Vision for Water and Nature because of its
core commitment to unite social and environmental agendas,
focusing on their common goals.

The work of the first day began with an introduction to
the discussion paper by its principal author, Dr. John Soussan,
of the Environment Centre of the University of Leeds (UK).

In introducing Dr. Soussan, Dr. Bergkamp remarked that one
of the main challenges facing water resource managers today
is to regain and re-instil in the public at large the sense of
mythic awe for water as the root of all life that guided
humankind from its earliest days. He suggested that although
the water myth has been lost in our modern technological
age, by recapturing it in our Vision we will be able to establish
change. According to Dr. Bergkamp, only by giving water
back its status as the precious commodity that it truly is,

and granting it sacred trust, can it be hoped to protect

and preserve the sustainability of aquatic ecosystems and
resources for their own good and for the goods and services
they provide to humankind.

Dr. Soussan picked up the challenge to stretch the analysis
beyond conventional approaches in his presentation of the
discussion paper, which formed the basis of the three days
of discussions. There is little common ground in the literature
between the topics of social security and freshwater ecosystems.
The two have seldom been discussed in relation to one
another before. To make up for this gap, a ‘livelihoods
approach,’ which is effectively the state of the art of the
1990s in social sciences, was superimposed upon more classic
examples of aquatic resources management at increasing
scales, from the family, community and village out to regions,

WORKSHOP REPORT

nations and the global dimension. The result is a novel look
at a critical dynamic: how social security is engendered by
wise management of an essential resource — water and the
ecosystems on which it depends — and how, in return, the
sustainability of that resource is enabled once social security
is assured.

The first two days were spent in small discussion groups.
Each debated a topic of key concern which, when taken
collectively, were intended to lead toward the Vision of
Freshwater Ecosystem Management and Social Security.
These ideas were then discussed in a plenary session where
the integration of concepts began to take shape, leading to
the final formulation of the Final Statement.

2.1 Group 1. Social security and freshwater

ecosystem management at the level of livelihoods
This group examined two questions in pursuing the issue
assigned to them:

1. What do we see as the main sources of conflicts and/or
social insecurity stemming from current freshwater ecosystem
management practices?

The consensus response included issues such as a lack of
understanding and knowledge, poor policies and planning,
conflicts over rights and entitlements, conflicts for use of the
same resource, lack of capacities (knowledge, institutions,
finances), competing uses and interests, and poverty.

2. What makes households and communities less vulnerable

in terms of access to freshwater resources and social security?

In responding to this question, members of the group
identified three overarching issues: peace and security; good
assets and access to credit; and maintenance of a resilient
ecological system. Other specific issues identified included:
sustainable use of the resource base; rights and entitlements/
access to benefits; knowledge and awareness; improved
planning systems, decision-making and planning; effective
institutions and support organisations; co-management/
participatory management; and strong community.
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The group also provided some ideas that it felt should be
considered in the development of a Vision statement. Firstly,
in considering the linkages between ecological goods and
services and social security, there is considerable lack of
understanding and a need to raise awareness. They cautioned
that we need to consider very carefully which paradigm we
espouse: water as a social and environmental good; or water
as a commodity. Market influences in freshwater resource
management can be a double-edged sword. We must consider
market mechanisms to control distribution versus legal rights
and entitlements to determine distribution. A very open market
system is not well-buffered for changes at the local level,
which makes communities more vulnerable to social insecurity.

We have to consider what trade-offs are acceptable: the
ethical value of degrading vs. preserving environment; the
value of pristine environments vs. basic human needs; the
acceptability of ecosystem loss’how much change is acceptable.
All of this demands an understanding of resilience, both
social and environmental, and solid indicators of resilience.

The role of the community as a determinant in livelihoods
systems is paramount. Communities should, however, not
be perceived as uniform units; important differences within
communities must be considered, which determine access to
and control over water resources. The differences within
communities are often based on:

e community divisions related to political, gender, ethnicity,
etc;

e conflicting resource needs and uses;

e empowerment — maintaining current/traditional practices;
e awareness;

e internal structure.

The group also sounded a word of caution regarding
maintaining relevance of the Vision by ensuring that it ade-
quately addresses issues of urban as well as rural communities
and the North as well as the South.

Finally, the participants noted that it is popular today to
emphasise the importance of community-based planning and
management but, in so doing, it must be recognised that
there are many circumstances which are beyond the control of
the community. Examples include: state government decisions;
upstream/downstream development; and world commodity
markets.

2.2 Group 2. Social security and freshwater

ecosystem management related to the interactions

between government and civil society

The group began with some discussion around the question
of the definition of ‘civil society.’ It was decided that it was
best to work from a broad definition such as that used in the
Social Security discussion paper (Soussan). To paraphrase, this
is a concept which includes all formal and informal non-state
institutions that influence the behaviour of individuals and
groups within a society.
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This group also conducted its discussions in reference to
two pre-set questions:

1. a) What are the constraints that national and local govern-
ments face to improve their capacity to govern freshwater
ecosystems in more sustainable and equitable ways?
Two clusters of issues were identified by the group.

These were:

1) Policyl/Legislative Issues, which result in inappropriate

rules and laws to protect freshwater ecosystems and provide
social security. Examples include a lack of policy and laws

(i.e. necessary legislative framework unavailable or not appro-
priate) and aspects of user rights and equal access (i.e. the
issue of water scarcity in real terms and/or the problem of
distribution).

2) Capacity Issues, which prevent application of appropriate
rules and laws where they do exist. This issue has resource
and education sub-groupings.

e In the area of resource constraints would be found
finance and funding issues (including limitations of and access
to funds); and the lack of inventories of freshwater ecosystems
and associated issues (such as lack of methodologies and

tools for decision support, insufficient monitoring capacity, data
collection and database management).

e Under the need for better education, specific examples
include non-enforcement of existing laws relating to freshwater
ecosystem management, institutional inertia, and decision-
making that is responsive to certain interests without regard
to balancing conflicting user demands. All of these are,

in some measure at least, a result of a lack of awareness or
education.

Having examined the constraints that are inhibiting states
from undertaking equitable and sustainable freshwater ecosys-
tem management, the group examined the corollary to this
question:

1. b) What changes are required for the state to achieve

sustainable and equitable Freshwater Ecosystem Management?

There was some discussion as to whether change was
actually necessary, or as the question was stated, “Is there
really a crisis?” There was strong consensus in the group that
change was necessary.

The group considered changes in a fairly broad range of
categories (relative to the constraints identified) and developed
this further by considering what needs to change and then
suggesting how to change it. Without elaborating on the
details of the group’s discussions, changes were found to be
needed in six areas: improved governance; legislative reforms;
capacity building; devolution/decentralisation; planning and
management strategies; and budgets.



The group then examined a second area of related enquiry:

2. a) What are the social and environmental implications

of water management based on efficiency criteria

(cost-efficiency, as defined by water managers)?

From the social implications standpoint it was concluded
that efficiency criteria alone will disadvantage the poor and,
considering the gender perspective, women more than men,
as the latter are generally better integrated into the ‘produc-
tive’ economy. In addition, it was felt that needed large scale
water works would not proceed if cost-efficiency were the
sole criterion considered. On the environmental side, problems
exist with a cost-efficiency approach as well: is it cost-efficient
to protect habitat for non-commercial species, for example?
Is the ‘environment’ a user that has to pay for water — or is
it the resource base? The ‘value’ of ecosystems is always
minimised in the cost-efficiency equation. On the other hand,
if cost-efficiency were the rule, commercial interests would
reduce their water use, producing environmental and social
benefits.

In summary, the ‘productive water first' principle has a
negative aspect on women and the poor, as well as on the
environment, since the environment is often seen as non-
productive.

A corollary of this second question is:

2. b) What role can water pricing play in promoting equitable

sharing of limited water resources and conservation?

It was concluded during discussion that water pricing can
play both negative and positive roles, depending on how it is
instituted. If there is due concern to equity in the distribution,
both in terms of needed allocations to the poor and for
nature, then water pricing can be positive because it leads
to conservation of the resource.

Issues raised during discussion that need to be factored in
relate to improved water management, water saving measures,
and the application of a pay-as-you-use principle.

Other caveats included in the comments provided
by participants include:

e progressive tariffs can promote both equity and
sustainability;

o if need and ability to pay are factored into the policy, then
it could be positive;

e the value of ecosystems should be taken into consideration;
e bigger users by volume should pay more (sliding scale);

o people will use water more carefully — environmental benefits.

Finally, the group suggested a number of actions that
would potentially lead to these goals:

e learn from best practices and successes globally and
adapting to local/regional conditions;

e increase awareness through traditional methods and
greater use of new communications technologies;

e establish structures, such as river parliaments, for discussion
and consensus building and conflict resolution in integrated
water resources management;

e create indigenous NGOs for water and development;

o involve the business community as a responsible partner

in water resource management;

WORKSHOP REPORT

e build capacity to cope with natural and man-induced
variability in temporal and spatial availability of water;

o facilitate greater research sharing on sustainable use

of water and freshwater ecosystems (South-South as well as
North-South);

o match penalties for infractions with incentives for socially
responsible water use practices;

e organise communities to take responsibility to demand
greater access to existing resources in a sustainable way.

2.3 Group 3. Towards a vision:
Redefining the institutional context
The question presented to this group was:

1. How to bring change into the current institutional context to

enhance freshwater ecosystem management and social security?

To motivate debate on this subject, the group Chair, Dr.
Atig Rahman enunciated a simplified Vision and challenged
the group to define a realistic set of goals directed toward
that idealistic Vision:

Access of good quality water for all people, all ecosystem

services, and all ecosystem survival, at all times, and for all

resource needs (sectors, communities, agriculture, industry,
etc.).

The group concluded that within this idealised Vision, a
number of practical goals should be achieved over the next
25 years, including:

e catchment-level integrated water resources management
in place at regional levels everywhere, to reduce social
vulnerability;

e enhanced equity of social access (considering both temporal
and spatial dimensions);

e institutions that are more socially responsive and respective
of ecosystem needs, and able to adapt to changing context;

e local delivery, supported by strong national and regional
institutions, recognising global conventions;

e conservation leading to more efficient use of water.

To get there however, a base set of terms of reference is
needed for what is required for institutions to make this happen.

Institutions should:

e be able to operate in a changing world (resilience);

e be more socially responsive and accountable (equity);

e develop and maintain a greater information flow and
more transparency in decision making (openness)

e be capable of incorporating all stakeholders (inclusiveness);
e be provided with adequate resources (capability);

e adopt multi-sectoral and integrated approaches,
engendering a willingness among government agencies

and governments to work with one another towards truly
integrated planning and management;

e create conditions through which social mobilisation can
lead to empowerment of the individual and the community to
take responsibility and force change in government institutions.
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2.4 Group 4. Towards a vision: Mitigation and
adaptation strategies at local and global levels
In the final working group session, participants were chal-
lenged to develop a process for change through mitigation
and adaptation strategies at local and global levels.
To begin with, the participants examined the trends that
act as a backdrop against which change must occur:
e increasing world population;
e increasing urbanisation, leading to an increasing role
for regional level management;
e increasing degradation of freshwater ecosystems
(biodiversity, quality, quantity);
e increasing pressure on water and land resources;
o replacement of traditional resource users with commercial/
non-indigenous users;
e changing climate affecting hydrology;
e increasing local, national and transboundary conflicts over
fresh water;
e increasing stakeholder involvement in planning and
development;
e environment increasingly seen as a legitimate user of water;
e structural reforms leading to dismantling of bureaucracies;
e increasing awareness of need to maintain forests and
rivers for direct goods and services;
e increasing involvement of the private sector in resource
use and management (including water).
From these trends, or in recognition of them, the following
realistic goals were defined:
o all peoples will enjoy social security, including water and
food security, and security in non-material aspects, such
as local-level empowerment, social well-being and equity;
o all freshwater ecosystems will be healthy and provide
utilitarian goods and services such as drinking water, fish, and
recreation, and support non-utilitarian processes and products
such as nutrient cycling and biodiversity.
In order to achieve these goals, certain strategies were
defined:
e Maintain and improve the capacity of freshwater ecosys-
tems to provide goods and services:
« rehabilitate inherited degraded freshwater ecosystems;
¢ maintain water quality by preventing pollutants from
entering freshwater ecosystems through proper effluent
treatment;
« maintain freshwater biodiversity by monitoring and
setting limits to acceptable standards of biodiversity loss;
e establish integrated catchment management in order to
preserve and enhance ecotones and diversity of habitats
and resources;
» protect the resilience of ecosystems through riparian zone
management, head water maintenance, reforestation, etc.
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e Create understanding and awareness of trade-offs, oppor-

tunities and flexibility:

« promote a learning approach that leads to increased

awareness of ecosystem functioning and alternatives at

grassroots, NGO and government levels;

« define trade-offs within local circumstances and negoti-

ate effective solutions through stakeholder analysis, taking

into account needs of freshwater ecosystems;

« reduce pressure on freshwater ecosystems by diversifying

the types of resource use.

e improve freshwater resources management:

« develop demand-management strategies to conserve

water resources;

« establish integrated planning as an integral part of a

development strategy.

e Promote and establish action at community and local levels:
« develop exchanges of experiences in sustainable freshwa-
ter ecosystems management between similar resource user
groups in different communities;

« promote local participation in planning, implementation

and evaluation of projects, and establish links to institu-

tions beyond the local level,

« build the capacity of local groups for resource manage-

ment;

* legitimise local tenure, and resource rights and access to

resources.

As a complement to the group work described above, the
workshop included a session in which participants were
encouraged to present their thoughts on input to the Vision,
based on their own experiences. Additionally, the participants
heard about the development of and learned the perspectives
from other aspects of the Vision, namely Water for People,
Water for Food and the Framework for Action, the latter
being developed in conjunction with the World Water Council
by the Global Water Partnership.

3. ConCIUSions and Next Steps

The key output from the workshop was the Vision state-
ment, reppearing before the introduction to this Workshop
Report. The Final Statement is not meant to be considered as
a stand-alone document. Rather, the Vision described therein
forms one input into the development of an overall Vision for
Water and Nature. It will be brought forward at subsequent
workshops and combined with similar visions to be produced
on economic and environmental security. this having been
said, comments are invited on the Social Security Vision
statement to validate its conclusions and to ensure that it has
encompassed all relevant issues.



Annex 1

World Water Vision

Throughout 1999 until March 2000, the World Water
Council is developing a Vision for Water, Life and the
Environment in the 21* Century (World Water Vision)
to address the pressing issue of scarcity of freshwater in
localised areas, and chart a course toward more sustainable
and equitable use of water resources.

It is intended as an intensive consultation exercise, bringing
together stakeholders and professionals, both within and
outside the water sector, which is meant to take us from
where we are today to where we need to be to meet future
water needs. This process of study, consultation and promotion
aims to:

e develop knowledge on what is happening in the water
sector, and on trends and developments outside the water
sector that will have an impact on future water demand and
supply;

e raise awareness of water issues among the general
population and decision-makers in order to foster the political
will and leadership necessary to achieve the Vision;

e produce a consensus on a Vision for the year 2025 that is
shared by all stakeholders;

e contribute to a framework for action with steps to go from
vision to action.

The consultations will take place through a number of
means:

e Thematic Panels: experts consider possible future develop-
ments in biotechnology, energy technology, information
technology and institutional changes, and their implications
for the water sector.

e Scenarios: a framework that describes possible futures and
their driving forces.

e Sectors: professionals discuss strategic water issues in key
sectors: Water for Food, Water and Nature, Water for People
(supply and sanitation), and others.

e Regions: regional stakeholders will discuss and develop

a regional vision: a desirable future and how to get there.

In addition, a website has been developed to facilitate
broad-based consultations from all interested parties:
http:/Amwww.watervision.org
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Annex 2

Vision for Water and Nature

IUCN-The World Conservation Union has been asked to
lead the development of a specific sector vision on
Ecosystems and the Environment (Water and Nature).
This Vision for Water and Nature will be combined with and
contribute to visions of the other sectors, as well as the
regional visions addressing the geographically varying issues
confronting different parts of the world.

To develop the Vision for Water and Nature, IUCN will call
upon the advice of many specialists and interested organisations,
not only in the water sector, but in different socio-economic
and scientific disciplines that bear upon the use of water.

The key basis for consultations will be three workshops,
focussing on the related themes of how management of
freshwater and aquatic ecosystems affects social, economic
and environmental security. At each workshop, participants
will examine, as a starting point for debate, expert opinions
captured in discussion papers which are intended to challenge
conventional thinking. At the same time, all interested indi-
viduals will be invited to examine and offer their comments
on these documents via Internet-based discussions. The three
scheduled workshops are:

e Freshwater Ecosystem Management & Social Security,
April 13-15, 1999, Harare, Zimbabwe

o Freshwater Ecosystem Management & Economic Security,
June 9-11, Bangkok, Thailand

e Freshwater Ecosystem Management & Environmental
Security, June 22-24, 1999, San José, Costa Rica

The draft Vision for Water and Nature will be submitted at
the Stockholm Water Symposium in August 1999 and provision
will be made, if required, for a final round of consultations to
complete the Sector Vision. It will then be incorporated into
the final product of the overall process: an integrated World
Water Vision for the 21% century, to be tabled at the 2™ World
Water Forum and associated ministerial conference in The
Hague in March 2000.

A website has been launched to provide information
specifically on the Water and Nature process, post key
documents such as the discussion papers and workshop
reports for downloading, and provide a forum for input into
the consultations (http://www.waterandnature.org)
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Freshwater Ecosystem Management & Social Security Workshop Agenda
Harare, Zimbabwe, April 13-15, 1999

Day 1
8:30-9:45

9:45-10:15
10:15-10:30

10:30-11:00
11:00-12:15
12:15-12:30
12:30-14.00
14:00-15:30

15:30-16:00
16:00-17:00

Tuesday, 13 April, 1999

Opening session

Welcome - T. Matiza-Chiuta, IUCN-ROSA

Overview on Vision for Water and Nature and the goals
of the meeting — Chair: A. Rahman, Director, Bangladesh
Centre for Advanced Studies, and G. Bergkamp, IUCN

Coffee Break

Presentation of participants and expected outputs
of the meeting — C. Espinosa

Presentation of the discussion paper - J. Soussan

Reaction from the floor — Open

Framework for discussion — A. Rahman

Lunch

Discussion Groups

® Group 1. Social security and freshwater ecosystem
management at the levels of livelihoods

® Group 2. Social security and freshwater ecosystem

management related to the interactions between
government and civil society

Coffee Break
Discussion Groups (continued)

Day 2 Wednesday, 14 April, 1999

8:30-9:45 Plenary: Group Reports on Day 1
Reactions from the floor

9:45-10:15 Coffee Break

10:15-12:30  Discussion Groups
® Group 3. Towards a vision: Redefining the institutional context
® Group 4. Towards a vision: Mitigation and adaptation strate-

gies at local and global levels

12:30-14:00 Lunch

14:00-17:00  Field Trip (Technical visit to Lake Chivero, hosted by Dr. Moyo,
Biological Sciences Dept., University of Zimbabwe)

Day 3 Thursday, 15 April, 1999

8:30-10:00 Plenary: Group Reports on Day 2
Reactions from the floor

10:00-10:30 Coffee Break

10:30-11:15  Presentation of individual statements, including:
Water for Food view — K. Frenken
Water for People view — G. Keast

11:15-11:30  Water Resources Management in Southem Africa:
Enhancing Environmental Sustainability — T. Matiza

11:30-11:45  GWP: Framework for Action — A. Bullock

11:45-12:15  Gender Issues — C. Espinosa

12:30-14:00 Lunch

14:00-16:00  Plenary - A. Rahman/G. Bergkamp
Preparation of a statement on the contribution of the workshop
to the Vision for Water and Nature (= linkages among Water,
Ecosystems, Social Security)

16:00 Closing
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i.Introduction

A freshwater ecosystem links all of the users within the
economic and natural systems dependent on it. Freshwater
resources also provide a flow of essential services to both
economic activities and natural values. It is essential to manage
freshwater ecosystems in order to provide for the continuing
viability of both the economic and natural systems. This paper
will first identify the linkages between freshwater ecosystems
and economic systems, and the potential for conflicts. It then
analyses how ecosystems provide specially complex manage-
ment problems, and how society could improve management
structures so as to better manage the myriad of human
and natural linkages embedded within this system. Section 2
defines freshwater ecosystems in terms of their economic
functions, and defines economic systems in terms of impacts
on freshwater ecosystems. Section 3 sketches the general
nature of the difficulties associated with managing complex
and non-compact ecosystems. Section 4 then reviews some
policies for addressing problems of freshwater ecosystem
management.
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2. Freshwater ecosystems in €COoONOMIC terms and economic systems in freshwater terms

2.1 Freshwater ecosystems in economic terms

2.1.1 The goods and services provided

by freshwater ecosystems with associated values

Freshwater ecosystems are among the Earth’s most
productive ecosystems. They include a variety of environments
such as rivers, lakes, marshes, swamps, canals and reservoirs,
and provide a number of goods and services to local, national,
regional and global economies. The agriculture, tourism,
fisheries, forestry and construction industries benefit both
directly and indirectly from wetlands. Goods derived from
freshwater ecosystems include fish, timber and fuel, wildlife,
fertile land and, of course, water. These, along with services
such as transport, recreation and scientific study, are examples
of direct uses of freshwater ecosystems. Indirect uses include
storm protection, sediment and pollution retention, nutrient
retention, evaporation and preservation (archaeological).
Through these goods and services, freshwater ecosystems
provide people with benefits. The intrinsic value people place
on freshwater ecosystems is linked to their aesthetic, cultural
and heritage significance. For instance, many value Victoria
Falls in southern Africa regardless of whether they will ever
visit, view or in any way ‘use’ the Falls. Figures 1 and 2 sum-
marise the total economic value of freshwater ecosystems
and demonstrate the relationship of various benefits.

2.1.2 Private goods and public goods:

complex linkages between users

The goods and services provided by freshwater ecosystems
can be viewed as either public or private goods. The nature
of a good determines how it best can be managed, and the
institutional structures required.

Public goods are goods and services whase provision is
‘non-excludable’ and 'non-divisible.” When public goods are
provided, anyone can benefit from them without reducing
their availability to others. A classic example of an environ-
mental public good is the water purification service of a
freshwater ecosystem. Many quality-related facets of goods
and services from freshwater ecosystems are public goods.
These include water quality, storage and purification, ground-
water recharge, flood control, storm protection, nutrient
retention, and micro-climate and shore stabilisation. Some
quantity-related aspects of these ecosystems may also be
public goods since consumption of the good is affected to
some extent; such resource use is considered non-exclusive,
but rival.

Figure 1 Wetland Economic Benefits

DIRECT VALUES INDIRECT VALUES OPTION VALUES  NON-USEVALUES
Fishing Water quality Possible future Intrinsic existence,
Fuelwood Water flow pharmaceuticals,  Cultural, aesthetic,
Building poles Water storage Agricultural and heritage and
Thatch Water purification industrial bequest significance
Hunting Groundwater applications of .. etc.
Wild foods recharge biological resources,
Medicines Flood control Leisure use of
A%raiculture Storm protection ecosystems, Water-
sture Nutrient retention developments
Transport Microdimate ..etc
Recreation Shore stabilisation
.. ete. ... etc.
Source: Emerton, 1999
Figure 2 Depiction of Benefits
Total Benefits
|
| 1
Use Benefits Non-Use Benefits
Direct Use Indirect Use Option Bequest Existence
Benefits Benefits Benefits Benefits Benefits

Private goods, on the other hand, are goods and services
whose provision is ‘excludable’ and ‘divisible.’ Private goods
are held exclusively by individuals, and their use reduces the
supply available to others. The linkages between users of
private goods are confined to market-based transactions.
Many of the quantity-related facets of the flows of goods
and services of freshwater ecosystems are of this nature.

Whether the nature of a good or service of a freshwater
ecosystem is predominantly public or private determines how
it can most efficiently be managed. Market-based processes
are best suited to managing private good aspects of freshwa-
ter ecosystems because markets provide economic incentives
to individual decision-makers. Examples include water markets
in western Canada and the United States, fish markets
in Southeast Asia, and fuelwood or peat sales in Africa or
South America.
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However, many goods and services produced by freshwater
ecosystems are more ‘public’ in nature, and public sector
involvement is required in the management of these
resources. These are services that flow broadly or generally to
society (such as nutrient fixing or biodiversity conservation) or
even to other species (such as waterfowl). The private sector
does not have incentives to manage public good resources.
The task of effective public intervention is to ensure the
conservation of such complex flows and functions. This is a
fundamental challenge in ecosystem management. Balancing
public and private objectives in the management of freshwater
ecosystems is the subject of this paper.

Finally, it is also important to note that fresh water is a
foundational good: one that is a prerequisite for the existence
of many other flows or values. For example, fresh water is an
essential requirement for most forms of agriculture, industry
and even human existence. Its non-substitutable nature
makes it a focal point in many areas of conflict and social
concern.

2.2 Economic systems and impacts
on fresh water ecosystems

2.2.1 The quantity of freshwater

and the impacts of economic systems

Freshwater ecosystems and the goods they provide are
essential to both environmental and socio-economic systems.
One key good provided by freshwater ecosystems is water.
Water is important to humans for direct consumption, for
irrigation, for livestock and for industrial use (to name but a
few uses). Water is also important to sustain biodiversity and
natural habitats. As the human population increases, demand
for water increases. Increased use by humans implies reduced
supply for biodiversity. Withdrawal of water from freshwater
ecosystems affects the ability of ecosystems to provide many
of the goods and services described in section 3.1.1.

There are, of course, many conflicts between people over
freshwater resources, as well. Conflict results as much from
distribution problems as from scarcity per se. If current levels
of runoff were evenly distributed around the world, 8,000 m*
of water per person per year would be available. Water stress
is usually limited to situations where renewable supply per
annum is less than 2,000 m’. Thus, globally there appears
to be sufficient freshwater for human needs (Falkenmark and
Lindh, 1993). But freshwater resources are not distributed
evenly across space and time. Table 1 shows differences in
per capita availability of water between continents.
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Table 1 Continental per capita Freshwater Availability

Region Annual internal renewable water resources

m’/yr per capita 1990
World 7,690
Oceania 75,960
North and Central America 16,260
USSR 15,220
Africa 6,460
Europe 4,660
Asia 3,370

Sowrce: Gleick, 1993

Table 2 Populations with Access to Safe Drinking Water by Region, 1980 and 1990 (%)

Urban Rural
Region 1980 1990 1980 1990
Africa 83 87 33 42
Latin America and the Caribbean 82 87 a7 62
Asia and the Pacific 3 n 28 67
Middle East 95 100 51 56
Total these regions n 82 30 63

Sowurce: Gleick, 1993: 188

Figure 3 The Relationship between the Ecosystem and the Economic System

[ose |
q, q,

D

Large variations also exist at the national, regional and
local levels. For instance, while Africa has annual renewable
freshwater of 6,460 m*/year per capita, 30 per cent of total
runoff comes from the Congo River basin. At the national level,
Somalia has only 1,520 m* renewable freshwater resources
per capita per year. Spatial variations are compounded by
seasonal variations in rainfall and hours of sunlight. In India,
for example, rainfall is concentrated in the few weeks of the
monsoon. Such natural variation can help to maintain biodi-
versity in terms of richness in ecosystems, species and genes,
but creates pressures for human societies. The reactions of
these societies can have very serious negative economic and
ecological impacts.



2.2.2 The quality of fresh water

and the impacts of economic systems

Economic activities affect the quality, as well as the quantity,
of goods and services flowing from freshwater ecosystems.
Pollution reduces the amount of fresh water available for
both humans and natural systems. Polluted water is a major
cause of illness (80 per cent of illness is water-related) and
results in the serious disturbance of many aquatic ecosystems
(Falkenmark and Lindh, 1993).

The Figure 3 illustrates how the flow of fresh water available
for natural and economic systems depends on both its quality
(a function of the quantity of waste it contains — qw) and its
quantity (a function of the amount of water extracted - gn).
Fresh water, by definition contains low concentrations of
contaminants. As water is extracted, the concentration of
waste to water increases, and water quality declines.

The definition of ‘freshwater’ availability must, however,
depend in part on the use to which it will be put. Drinking
water requires a higher quality than industrial or recreational
use, and the availability of drinking water is affected by low
concentrations of pollution (Nash, 1993). Access to safe
drinking water in developing countries is shown in Table 2.
This indicates that the stock of fresh water that is available
depends not only on the uses to which it is being put, but
also on the many uses that are possible. It is the interaction
of uses and potential uses within the system that must be
managed.

2.3 The systemic nature of freshwater resources

The above examples describe freshwater ecosystems as a
stock of both water and its ‘freshness,’ or cleanliness; however,
one of the most important attributes of a freshwater ecosystem
is often its flowing nature. It passes through many different
areas, activities and lives, and links all of these various uses
and activities by reason of its own passage.

For example, there is a close interdependence among
water uses in the same river basin and all of them are, to a
certain extent, mutually interfering. The property of mutually
interfering usage implies that the withdrawal, consumption
and return flows by one user are likely to affect the quality,
quantity and timing of supply for other users downstream,
making all the uses of the water in a river basin interdepen-
dent.
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Moreover, in a river basin setting, both positive and
negative externalities usually have their effects in one direction
only, propagating from upstream to downstream users. This
unidirectional feature of externalities has a distributional
dimension, which implies that the resolution of water-related
conflicts through negotiation or mutual control of external
effects that work reciprocally is generally ruled out. For these
reasons, the river basin is an ideal unit of analysis to deal
with the problem of most water-related externalities, and it is
generally assumed that most such systems are best addressed
by analysing the river basin as a single unit (Dourojeanni, 1999).

2.4 Conclusion - Links between natural

and economic systems

The freshwater ecosystem is the place where many economic
activities interact. This is because changes in use in one loca-
tion affect the quality and quantity of fresh water available in
all other parts of the ecosystem. It is also the case that these
economic activities are able to accumulate and crowd out
other uses of the system. This means that the system provides
the natural base within which many interacting economic
activities occur, and is also a site of basic conflict between
economic activities and natural services. The objective of
freshwater management is to resolve these conflicts between
economic activities, while providing for the maintenance of
the natural services.
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3. Problems in managlng freshwater ecosystems

The main barriers to the successful management of
freshwater resources are:
e the complexity of interactions and linkages;
o the multiplicity of boundaries;
o the difficulty of valuing and maintaining natural services.
The establishment of a management regime accepted
by all users is a complex process that requires extensive nego-
tiation over the distribution of costs and benefits. However,
until adequate management is achieved, society will continue
to allocate the goods and services of freshwater ecosystems
to inappropriate uses. It is often the case that the public
goods provided by these systems are disproportionately
impacted by inadequate management.

3.1 Basic principles

This section looks at these three main difficulties of fresh-
water ecosystem management. The key point is that the
allocation of natural resources tends to be inefficient in the
absence of effective management. The problems of inadequate
management stem from the complexities of interaction
between users, and the non-compactness of the system.
These difficulties lead to predictable costs and inefficiencies
in water management. One of the most predictable and
important results is the loss of undervalued natural systems
and services — the public goods of freshwater ecosystems.

3.1.1 Basics of misallocation of resources

The use of freshwater ecosystems for one purpose will
almost always reduce the available flows of goods and services
for other users or purposes. Resource misallocation arises in
the absence of institutions that balance all aspects/values of
freshwater ecosystems, and then allocate the resource
accordingly. When an individual or firm makes use of the
ecosystem without being made to take account of the effects
of its water use on others, an external cost or ‘externality’
is said to result. The failure to take into account the costs
of a use to others will necessarily result in a misallocation of
resources toward that activity.

When externalities exist, individuals do not consider the
impact of private production decisions on other users of the
ecosystem. As a result, the individual acting independently
tends to use more water than is ‘socially optimal.” For example,
a farmer receiving subsidised irrigation pays a cost for water
which is below the opportunity cost of that water (the value
of that water in a more socially beneficial use). As a result,

118

the farmer will consume too much water, and other users will be
deprived of their shares. This misallocation of the freshwater
resource is a social harm, resulting from the absence of
management institutions to balance and allocate freshwater
resources correctly.

3.1.2 Management institutions for freshwater ecosystems

A management institution should perform certain tasks
to restrict and reallocate the use of water resources. A limit
on aggregate use, and a mechanism for allocating resources
between competing uses, need to be established. This
requires information on: (a) the stock and flow of the
resource, (b) estimation of optimal allocations to different
uses and users (including both public and private), and
(c) monitoring and enforcement of this distribution of rights
over resource use.

The optimal aggregate rate of use, i.e. the level and rate
of use that maximise social welfare, must be determined.

The water available at any point in the hydrological system
varies over time. therefore, it is essential that the rate of flow
of water is considered in order to ensure that the rate of
extraction does not exceed the rate of input. Different rates
of use must be taken into account; for example, industrial
users tend to have relatively constant water demand through-
out the year, while use for irrigation will be concentrated in
the dry months.

When the optimal level of aggregate use has been set, the
allocation of use rights should be determined. The fundamental
problem in resource management is for users to agree on
how a resource should be allocated to reach a socially optimal
situation. The allocation of resources is difficult because of
the high level of heterogeneity of uses and users within these
ecosystems.

3.1.3 The simplest case

The simplest case is where the external effects experienced
by each user are identical and reciprocal. In this case, all users
have an equivalent incentive to improve the situation through
self-motivated cooperation. Where each party undertakes the
same kind of restrictions, the benefits are shared symmetrically
and equally. This built-in reciprocity within the resource system
makes cooperation much easier to achieve.

Take the case of an aquifer that supplies water to a group
of identical users who rely on it for identical uses. In the case
where all users are at the same point in the hydrological
system, require water for the same purpose and are under
the same jurisdictional control, each faces identical incentives
to cooperate. If one player considers reneging on their under-
taking to manage water use, the threat of retaliation by other



users at a later stage will be enough to make that person
cooperate, and the agreement becomes self-enforcing. Since
all stand to gain from cooperation and will be punished in
the long run for misbehaviour, the gains from contracting far
outweigh the costs and an agreement should result (Barrett,
1990). Thus, agreement is easiest where users are at the
same point in the system, have the same uses, and are under
the same jurisdiction. Box 1 gives some examples of agree-
ments reached over water usage.

Table 3 Differences in Water Users and Uses

User Quantity-related uses Quality-related uses
Recreational Boating, Swimming 0il, General

Domestic Drinking, Washing Sewage

Agricuttural Irrigation Pesticides, Fertilisers
Industrial Consumption, Energy Chemicals

Forestry Trees Soil, Sitt

Fishing Fish General Waste
Societal Aesthetics, Wildlife, Wetlands Waste Sink

Box 1 TR Wi

Examples of Contracting for Water Management

o  While the Mississippi
basin crosses many state
boundaries, its three tribu-
taries supply a much smaller

o  Water Users Associations
are common in areas where
there are a large number of
irrigators who share water

area. External effects of resources. In Bali, Subaks
water use are unidirectional developed rules to control
between users. Users of both the amount of water
the Lower Mississippi are individuals could extract
affected by pollutants from and the financial and labour
upstream Cincinnati users contributions that users

on the Ohio. Cincinnati should make to maintain
users are not affected by the  water systems. Such a decen-
uses of citizens of Memphis.  tralised organisation requires
The simple nature of this a “cohesive social structure
interaction resulted in that discourages any overt
agreements, even before the conflict” to effectively
Environmental Protection ensure that the private and

Act. The “Ohio River
Compact gave downriver
residents certain rights with
respect to upriver pollution.”

social marginal cost curves
converge. The success of
the organisation in terms of
efficiency of use is unclear.
However, the organisational
structure has been sustained
over time, “providing users
with a longer time horizon
to increase the payoffs to
cooperation.”

Source: Anderson and Hill, 1997

Source: Dinar et al., 1997a
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The group of users of a system seldom satisfies the
requirements of same point, same use, and same jurisdiction.
Instead, there is some degree of heterogeneity between
parties. Whatever their nature, differences between users
increases the range of interests and thus demands. The
process of bargaining is intended to allow these demands
to be made consistent through mutual compromise and
long-term benefits.

3.2 Complexity in freshwater allocation

3.2.1 Heterogeneity in users and uses

There are a large number of possible forms of interaction
to consider when identifying the most efficient combination of
uses of a freshwater ecosystem. Industry will use freshwater
ecosystems both for production (quantity) and for dumping
waste (quality). Individuals sharing the same water resource
may require it for drinking and recreation. Society may value
the same stock of fresh water for public uses such as wildlife or
biodiversity. Table 3 presents a number of water uses and users.

Cross-effects between uses are not symmetrical, and loca-
tion and time are important variables. Asymmetrical conflicts
commonly occur between upstream and downstream users.
For example, it is unlikely that a recreational use such as
swimming will significantly affect a downstream use such as
irrigation. The reverse situation, when the water is first used
for irrigation, might have serious effects on downstream
recreational uses.

Users affect both users in the same and in competing
sectors, creating competition for resources both within and
between sectors. The high level of water consumption by
irrigation in many arid and semi-arid countries has resulted in
a structure of water rights that favours the agricultural and
rural sectors. As the urban population grows, and demand
from households and industry expands, pressure on the
resource increases. Conflicts between agricultural, urban
and industrial sectors continue to escalate in many parts of
the world.

These complexities in the linkages and conflicts between
activities render a simple solution to freshwater management
problems infeasible. Individuals and industries do not see the
potential for reciprocity in their relations with one another,
only the potential for conflicts. Determining the wide range
of impacts of some activities (such as toxic waste disposal
or pesticide use) is virtually impossible. The impacts and
interactions span wide areas in time, space and economic
sectors. It is this complexity that, in the first instance, renders
freshwater management problematic.
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3.2.2 Multiple governance units/boundaries

The second key aspect of freshwater management problems
is their non-compactness: they are diffuse and fugacious
systems, incompatible with ready compartmentalisation. For
this reason, freshwater ecosystems usually cross a number of
management boundaries. Consequently, users and uses at
different points in the system are under different jurisdictional
control. This means that the complexity of interactions and
conflicts is translated into a matter of intergovernmental
negotiations, adding another layer of complexity to an already
difficult problem.

For example, conflict between the national government
of Canada and the province of British Columbia prevented the
United States and Canada from signing the Columbia River
Treaty "despite ‘their mutual interest in developing hydropower
and flood control facilities on the Columbia.” A major factor
was British Columbia’s desire to realise the benefits from
storing water and producing hydroelectric power. The Canadian
government, however, evaluated the project at the basin level,
and confirmed the benefits to all parties concerned of installing
the power plant over the US border (Barrett, 1993).

Issues relating to boundaries are a challenge in regulating
freshwater ecosystem resources. If freshwater ecosystems
adhered to delineated zones, defining management responsi-
bilities and access rights would be straightforward. Farmers
could simply be allowed to use water extracted from their
land, countries could use water that flows within national
boundaries, and so on. A single regulatory institution could
manage the freshwater ecosystem to maximise the welfare
of users.

In reality, freshwater ecosystems span many political and
bureaucratic boundaries. It is rare that a single management
institution has responsibility for a whole ecosystem. Further-
more, responsibilities for the diverse range of goods the
freshwater ecosystems provide are spread across a multitude
of private and public sectors. Box 2 describes some types of
boundaries and outlines how freshwater ecosystems cross
them.

It is difficult for institutions to identify and monitor
impacts on users who they do not manage. Management
units act independently, and have incentives to maximise
the welfare of their own members. These institutions may
be unaware of the activities of other users of the ecosystem,
especially with regard to impacts on the less observable
public good functions of such systems, such as the support of
biodiversity. Given that these services are spread across many
governmental units, the incentive to manage them is dissipated
across these units. In not accounting for these functions,
management institutions are unable to incorporate the full
costs and benefits of their users’ actions, and are therefore
unable to identify the most efficient allocation of freshwater
ecosystem resources.
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Box2 ; ¢

Incompatibility Bétween
Ecosystems and Management
Institutions

Water resources cross manage-
ment boundaries at every level:

1. Land Boundaries

At the local level, water
crosses land boundaries (e.g.
rivers are shared by neighbours,
groundwater aquifers lie under
more than one farm). As a
result users and uses interact;
e.g., the disposal of waste in a
river by one user will affect the
quantity of clean water available
to the neighbour; irrigation will
affect the flow of water available
downstream.

2. Local Government

Boundaries

At the local government
level, regions may depend on
the same aquifer (e.g. pumping
of the Edwards Aquifer by
users in one state, say Arizona,
affects the water available to
users across the state boundary).

3. National Boundaries

At the international level,
different countries often rely
on the same water resource.
There are over two hundred
international river basins. The
Niger River flows through ten
countries. Roughly 65 per cent
of total land area in Asia is
included in some international
river basin.

Source: Anderson and Hill, 1997

Monitoring and enforcement
is a sine qua non - an essential
condition — for the existence
of a concrete and effective
management institution.
Parties are able to continue
to exploit resources in an
unrestricted fashion, if non-
conforming conduct is not
observed and punished. This is
a problem particularly where
the resources or systems (and
their flows) cross international
boundaries.

The lack of universal agree-
ment on the legal rules for
ownership rights undermines
the development of effective
management institutions.
While each jurisdiction may
have rules by which it abides,
these laws differ between
nations, states and cultures.
When two parties are in
conflict, there is no clear way
to determine the equitable,
acceptable allocation of
ownership rights in the absence
of a common set of principles.
The failure to agree on such
common principles prevents
the attainment of cooperative
outcomes (see Box 3).

This problem has been
addressed recently at the
international level. The
Watercourses Convention,
adopted in 1997 by the UN
General Assembly, requires
that international watercourses
must be managed by agree-

ment amongst riparian states. The Convention requires that
use of international watercourses must be determined in
an 'equitable and reasonable manner,’ but it is left to the
agreement of the individual users to define what kind and
level of use is equitable. If a dispute cannot be resolved, even
after ‘due diligence’ has been exercised, then the convention
outlines ‘residual rules’ for the management of the resource.
But there is little guidance available for nations on how to
come to a mutually beneficial agreement (Hey, 1998).

For a proposed agreement to be credible, monitoring
is required — to ensure that parties follow the rules and to
punish if they do not. At the local level, this can take the
form of communities designating individuals to monitor the
activities of users. One such example is provided in Box 4. It
should be noted that the identification of a suitable monitor

can be extremely difficult.
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River Lauca: Failure to Enforce Huerta Irrigation Systems
International Law

The River Lauca begins in Near the city of Valencia,
northern Chile and crosses the in Spain, local communities
Bolivian border to enter Lake manage clearly delineated
Coipasa. In 1939, plans by irrigated areas, called huertas.
Chile to increase water use The rules for the management
for irrigation in the upstream of water developed 550-1000
reaches of the river were years ago. Because the rules are
opposed by Bolivia, who feared flexible, “farmers have continued
that water supply would be to meet with others sharing the
reduced. A joint commission same canals for the purpose
was established to assess the of specifying and revising the
effects of the proposed plan, rules that they use, selecting
and found that no harm would officials, and determining fines
be caused to Bolivia. Bolivia and assessments.” (Ostrom,
has contested the decision, 1990: 69)
and 15 years later diplomatic Careful monitoring ensures
relations between Bolivia and that only the assigned alloca-
Chile have ceased. Failure tions of water are being used by
to abide by the decisions of farmers. Since scarcity of water
the international body and the renders the temptation to defect
political need to not lose face on the agreement very high,
prevented cooperation and ‘ditch-riders’ are paid to oversee
negotiation. the activities of water users.

Source: Lee, 1995: 545

The monitors are accountable
to the governing body.
Punishment for those who do
not comply with the rules
includes fines and humiliation
of public disapproval. The
success of local monitoring is
reflected in the infraction rate
of only 0.008. The monitoring
of small-scale schemes is
difficult to replicate in larger
schemes, as the time and labour
requirements are high.

Source: Ostrom, 1990

3.3 Valuing and maintaining natural services

The third key facet of the freshwater management problem is
the undervaluation of important natural services from the system.
Freshwater ecosystems provide a stream of services of a ‘public’
nature that are often undervalued and unsupplied simply because
they are difficult to identify and quantify. The above discussion has
covered some of the direct values of ecosystems; for example,
values associated with wildlife, fisheries, and agricultural resources.
Ecosystems, however, provide a large number of important services
that are far more indirect, even though equally important.
Table 4 demonstrates the direct and indirect values of a wetland

in Guatemala.
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Table 4 Wetland Values: Petexbatun, Guatemala

Components Direct Indirect Non-use
Forest resources [ X X ]

Wildlife resources L]

Fisheries (]

Forage resources LX)

Agricultural resources (]

Water supply (X 1)

Functions

Groundwater recharge/discharge .
Flood and flow control (XX
Shoreline/bank stabilisation (XYY}
Sediment retention eee
Nutrient retention o/ee
Recreation and tourism (YY)
Water transport (XX

Attributes

Biological diversity (X ] (X} (X
Uniqueness to culture/heritage o
Source: Barbier, 1989

Notes: ® = low ® ® = medium ® ® ® = high

There is clearly a large number and diversity of direct and
indirect values provided by natural ecosystems. Shoreline sta-
bilisation, sediment/nutrient retention, and biological diversity
maintenance are a few of the key indirect values supplied by
a wetland. When the direct uses of freshwater are the only
ones considered in the management system, the indirect uses
are driven into decline.

Moreover, the value of the indirect benefits that are often
overlooked can be significant, and may even dwarf the more
tangible benefits, which are exploited on a commercial basis.
For example, a social cost-benefit analysis of a forest in
Cameroon has demonstrated that, when attempts are made
to derive values for services far removed from the market
place, these indirect values can outweigh the direct-use values.
Preservation of the rainforest, by maintaining watershed pro-
tection services, provided economic benefits to a downstream
fishery that were larger than the value of foregone harvesting
of timber. Combined with other less-tangible values, such as
control of flood risk, maintenance of soil fertility and genetic
diversity, and sustained forest use, the preservation of the
forest was by far the optimal use of the resource (Ruitenbeek,
1989).

it is essential that valuation exercises are undertaken that
attempt to incorporate these diverse uses and values into the
management system. A recent study of the Po River Valley
aquifer (that has long supplied Milanese households with
their drinking water) found that the people of Milan valued
these indirect uses far in excess of the value of the agricultural
products being grown in that valley. They were willing to
pay significant amounts to prevent the contamination of the
system from agricultural chemicals being used in the Po Valley
(Swanson and Vighi, 1998).
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These services are important and societies are willing to
pay for them. An essential component of the freshwater
management problem is to provide the mechanism through
which these preferences may be expressed, and these services
preserved.

3.4 The costs of resource misallocation

This section illustrates how people attempt to distinguish
themselves from others in the process of negotiation, in order
to claim individually a greater share of the societal benefits
from joint management. The wide variety of rules of entitlement,
and the ways in which they are used to create individual
claims of entitlement, illustrate problems in attempting to
create effective management institutions when many pre-
existing claims are challenged.

3.4.1 Inequitable allocations

Water users may justify claims to freshwater ecosystem
goods based on historical patterns of use rather than a balance
of benefits. The fact that a group of users was using the
ecosystem first is often used to justify their right to maintained
flow, or to compensation if the resource is reallocated. This is
called prior appropriation in time. When sharing a freshwater
ecosystem, increased resource use upstream reduces the
amount of water available to downstream users. This is called
prior appropriation in use.

Imperial Valley, east of San Diego, USA, has less than three
inches of annual rainfall. In the early 1900s, most of the
flow of the Colorado River was allocated to this area, as
there were no competing uses at that time. Currently, “the
150,000 people in the Imperial Irrigation District (IID) are
entitled to six times more water from the Colorado than the
16 million people of the Metropolitan Water District.” Due
to the early appropriation of water rights, IID can now offer
to sell approximately 200,000 acre-feet of water a year to
San Diego. Farmers capture very large resource rents from
the sale of water to the municipality (The Economist, 1992).

3.4.2 Rent seeking in making claims

The gains from prior appropriation of freshwater ecosys-
tem goods, in use and time, produce incentives to maximise
allocation early on in the allocation process. By engaging
in prospective purchases, users increase the scarcity of the
resource, and create a more complex environment within
which management institutions must be negotiated and
implemented.

For example, the Murray Darling Basin Commission was
established in south eastern Australia to manage the dwindling
capacity of the river basin to provide water. Reform took a
piecemeal approach and different states within the basin
introduced measures at different times. The lack of a compre-
hensive framework for water management meant that
different regions provided different packages of water rights
definitions and values. Some irrigators were able to exploit
water they did not need, but which was not subject to
regulation. This water then became a valuable asset under
new ownership rules.
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3.4.3 Misallocation and loss of freshwater ecosystem goods

The costs of continuing misallocation lie in ongoing
inequitable and inefficient distributions of freshwater
resources. One of the clearest examples of these social costs
is the loss of the public goods flowing from freshwater
ecosystems. For example, many countries have attempted to
lower groundwater tables in recent decades to improve con-
ditions for agricultural production. The hydrological changes
have ‘desiccated’ natural ecosystems. The drop in soil moisture
causes species adapted to moist environments to disappear
and biodiversity to be reduced. The loss of biodiversity is
a cost to society that should be incorporated into decisions
about resource allocation. Similarly, the capacity of forests to
sequester carbon should be valued and incorporated into
land-use and timber harvesting decisions.

There is frequently conflict over water between uses for
preservation of wildlife and irrigation in the Central Valley
Project (CVP) in California. In 1992, the CVP, which carries
one-third of total irrigation water to farms in the San Joaquin
Valley, was suspended to prevent the water level in the
spawning ground of the chinook salmon from falling to levels
5o low that the fish would overheat and die. Provision of
irrigation water dropped from 8 million to 2 million acre-feet
in 1992 to protect the fish.

3.5 Problems in freshwater ecosystem

management - conclusion

The underlying problem of freshwater ecosystem manage-
ment is the need to develop management institutions that span
the range of uses and users that are connected in freshwater
ecosystems. Linkages between sectors, between different
uses within sectors, and between private uses and public
uses, must be resolved to move toward first-best resource
allocation.

Institutional complexity derives from two sources. First, the
freshwater ecosystem itself spans a wide range of jurisdictions
and their concomitant management rules and structures.
Second, movement toward joint management structures must
take place in the context of prior claims and expectations
generated by pre-existing rules and institutions. These com-
plexities rule out simplistic solutions to freshwater ecosystem
management. The solutions to freshwater ecosystem manage-
ment must be found in the continuing evolution of institutions
across pre-existing boundaries, taking into account linkages
that occur across a wide-ranging ecosystem. Management
must ensure that the public-good services of ecosystems
are not neglected in favour of distributing usufruct rights
to more vocal users.
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4. S t ra t e g i €S for addressing the management problem

This section considers a number of solutions. The difficulties
with building the institutions needed to implement these
solutions are illustrated by reference to various institutional
alternatives (pricing, markets, regulation). No simple institu-
tional solution concept is available for the management of
complex systems. What is required is the evolution of more
complex and wide-ranging institutions for societal cooperation.

4.1 Economic instruments and complexity

The management regime, which is considered optimal
from a theoretical perspective, may not be one which is easily
implemented due to the great number and diversity of the
freshwater ecosystem users and uses. As a result, most
economic instruments are constructed to manage a simplified
environment. This implies that changes in freshwater ecosystem
use and allocation will provide a step toward a more coopera-
tive solution rather than to the theoretically optimal situation.

Nevertheless, the implementation of an allocation
mechanism can significantly affect the behaviour of users and
improve the efficiency of resource use. To effectively influence
behaviour, a water allocation system should: (a) be flexible in
the allocation of existing water supplies, (b) provide security
of tenure for established users whether or not these users are
confronted with the real opportunity cost of the resource, ()
incorporate the opportunity costs of resources into decision-
making, (d) ensure the predictability of the outcome of the
process, (e) be equitable and fair, and (f) reflect public values
(Howe, Schurmeier and Shaw, 1986).

The allocation mechanism should be sufficiently flexible to
allow the allocation of freshwater ecosystem goods to adapt
to fluctuations in demand and supply. The right to freshwater
ecosystem resources and the resources themselves must be
exchangeable to allow resources to move to activities that
have the highest marginal value in use. Users should be in no
doubt as to the present and future validity of their allocations.

An effective instrument for resource reallocation must
internalise externalities. Institutions should value goods at
their opportunity cost in order for them to be allocated to their
most valuable use. Prices must approximate the value of each
resource in alternative uses. For this reason, the valuation
of the public goods elements of these services is crucial
(Swanson, Mourato and Day, 1999).

Predictability is important to encourage long-term invest-
ment in resources. While rights must be transferable to allow
flexibility, if users are not certain of the outcome of a water
allocation process and do not fully understand the rules of the
game, they will not invest in the system or in the resource.

Equity is important for enforceability in complex systems.
If the allocation of goods is not perceived as ‘fair,’ i.e. it does
not make all consumers at least as well off as they were
before, then it is unlikely to be accepted. Given the complex
links within the freshwater ecosystems and the difficulty of
monitoring and enforcement, the absence of acceptability will
prevent conformance.

4.1.1 Rights and entitlements

One method to internalise externalities is to assign property
rights over components of the freshwater ecosystem. When
individuals own a right to a share of the resource, they have
improved incentives to exploit that resource more carefully
to ensure future access. Once the socially optimal level of
resource use has been determined, the allocation of rights
should follow. If a system of property rights is to be accepted,
the historical pattern of appropriation must be taken into
account. To ensure equity, users should be able to continue
to use the freshwater ecosystem or be compensated.

For example, in Japan, the Old River Law of 1896 formalised
the allocation of water. Customary rights were recognised
by this law, ensuring that local custom was respected and
an equitable allocation of water use maintained. However,
modifications to these rights will be essential to ensure long-
term economic efficiency. For example, many customary rights
dictate the kind of equipment that can be used rather than
the volume of water to be extracted. Moreover, because
customary rights differ between localities, it will be necessary
to resolve conflicts between upstream and downstream users
through an agreed set of rules as competition for water
increases (Swanson, Mourato and Day, 1999).

It should be noted that the mobility of water presents a
problem in the definition and enforcement of property rights.
Water is almost never fully consumed by any particular user,
but is used and reused by many different users as it flows from
the watershed to the sea. This implies that water rights are not
exclusive, but overlap.

Careful and transparent identification of entitiements
and the responsibilities associated with these entitlements is
essential. However, some caution is warranted in identifying
the conditions of entitlements. For instance, the fact that the
failure “to use a water right for a set number of years can
lead to the right’s forfeiture or abandonment” is intended to
prevent players from claiming rights speculatively (Anderson
and Hill, 1997). In reality, the limit may reduce the time
horizon of the holder and encourage the holder to use water
simply to ensure continued eligibility. However, if conditions are
not imposed, resource use remains below the social optimum.
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Box 5 L L

The Murray Darling Basin: Federated Water Markets

The Murray Darling Basin in
southeastern Australia separates
New South Wales from Victoria.
As the annual diversion of water
from the basin has increased, the
capacity of the area to sustainably
provide water has decreased.
Historically, the owners of land
had been able to draw an unlimited
supply of water for irrigation
and this had allowed the huge
increase in demand, with no
incentive for water conservation
or prevention of waste. By
“the 1980s, it was widely
acknowledged that the system was
suffering from overcommitment
to water supplies, waterlogging
and rising salinity levels in soils
and streams, declining land and
water quality, and a significant
loss of natural habitat.”

In 1981, volumetric alloca-
tions were introduced on the
Murray River, and were then
adopted in New South Wales,
limiting the amount of water
that any user could withdraw.
Permanent intra-regional trading
was gradually introduced. As
confidence in the system has
increased, the number of perma-
nent water transfers has risen
rapidly. Temporary water trans-
fers were also introduced, and
have been successful in allocating
water efficiently. Prices were
allowed to fluctuate in line with
the scarcity value of water in
drought years. For instance, in
the drought years of 1994 and

1995, annual water rights cost
A$70 per megalitre, compared
with A$4 per megalitre several
years before.

However, the above incre-
mental approach and the lack of
a comprehensive framework for
water management have resulted
in the failure to take sufficient
account of environmental end-
use and in-stream requirements.
Moreover, where water rights are
not fully or consistently defined,
irrigators have been able to
exploit unregulated water.

The next step in the trading
market will be the implementa-
tion of cross-border trading
between states. Although some
transactions have been arranged,
the transfer of water has never
been completed. Such a trading
system may improve allocative
efficiency of water use further.
The Australian Bureau of
Agricultural and Resource
Economics “looked at eighteen
regions in the southern Murray
Darling Basin and found that at
current water prices, the gains
from interregional water trading
would be approximately A$50
million” (Anderson and Hill,
1997: 141). Legislative barriers
currently prevent individuals
from interstate trading in water
rights and further cooperation
between state governments is
required.

Source: Anderson and Hill, 1997

4.2 Markets in rights

4.2.1. Water markets

For efficient resource use, resources should reach those
activities with the highest marginal social benefit. In most
cases, the large numbers of users and their heterogeneous
interests, the asymmetry of information available to the insti-
tution allocating rights, and pressures for equitable allocation,
will produce an initial allocation of rights which is suboptimal.
The subsequent transfer of rights allows low-value users to
exchange permits with high-value users. Payment at market
prices provides full compensation for the loss of the right.
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A number of conditions must be met for a market to allo-
cate permits efficiently. The prior agreement and definition of
rights is the basis for trade. Second, rights must be valid for a
sufficiently long time that owners can assign a value to them.
Information about the nature and scope of rights and the
rules of trading must be clear to allow both buyers and sellers
to understand the full implications when assessing potential
trades (Dinar et al., 1997a). If transaction costs are low, and
the infrastructure required for the legal transfer of rights and
the physical transfer of water exists, market for water rights
can develop (Anderson and Hill, 1997).

When the transfer of a right involves a change in use of
the ecosystem, the full implication of this trade should be
reflected in the price; that is the full costs of resource use
should be reflected in the price. Some markets do not allow
the transfer of ecosystem resources, such as water, between
uses. This may prevent some trades, which would have
improved efficiency, from taking place. Table 5 presents the
number of approved water rights transfers between 1975
and 1984 in the US. While many transfers do not change
water use, a significant proportion allow a change of use,
most commonly from agriculture to industry or households.

Rules and regulations over the transfer of water rights are
necessary to ensure that market transfers produce net social
benefits. Externalities are pervasive in water transfers. For
economic efficiency to be reached, water rights holders must
bear the full opportunity cost of their actions, i.e. external
effects must be accounted for in transfer decisions. If this
does not occur, external costs will be borne by society as a
whole. This suggests that, to ensure water markets do yield
net social benefits, water marketing must be conduced in an
institutional framework which forces buyers and sellers to
take account of third party impacts. This means that most
transfers of water rights must be regulated. Unfortunately, a
certain degree of complexity of regulations is unavoidable
due to heterogeneity between users and uses. This produces
high transaction costs. An important issue is therefore
whether and how regulations can be simplified.

In Wisconsin, USA, pulp and paper mills and municipalities
discharge waste into the lower reaches of the Lower Fox River.
Tradable discharge permits were allocated to existing polluters
in an attempt to improve water quality through least-cost
reductions in discharge. Ex ante studies, or those based on
forecasts rather than results, found a fourfold difference in
abatement costs between firms. Despite the potential for

Table 5 Percentage of Approved Changes of Water Rights, 1975-1984

US State Purpose
\ghat 9" to Non-ag Non-ag
to Agr Non-agri 10 Non-agri 1o Agri
Arizona 42 22 33 3
California 35 26 37 2
Colorado 10 5 14 1
New Mexico a1 47 10 2
Utah 34 24 42 (From Non-agricutture to any)
Wyoming YL 73 3 0

Source: MacDonnell, 1990



trade in pollution permits arising from disparities in abatement
costs, only one trade has taken place. The main cause is the
complexity of the rules and regulations governing transfers
that impose transaction costs on negotiators and create
barriers to trade. Prior approval is required for each trade.
The rules are complex in order to take account of different
kinds of pollutants, emitted at different times and at different
places on the river. Polluters are reluctant to propose
transactions that they believe would be deemed be illegal.

Some reluctance to use market mechanisms to allocate
freshwater ecosystem resources is due to the broader eco-
nomic implications of such policies. In most countries, it is
likely that trade in water rights would redistribute water
resources away from agriculture to industry, and this would
have serious consequences for rural areas. Although it has
been shown that at the state level, the secondary costs to the
economy of water origin are not significant when compared
to the benefits of improved efficiency, the distribution of
costs may produce conflict. The costs are borne by local
economies while the benefits accrue to the locality importing
the water. When water was transferred from agricultural to
industrial use in the US, the negative effects were exacerbated
by the use of sales proceeds to repay heavy farm debt and
scarcity of local investment opportunities (Howe et al.,1990).
Political opposition to economic restructuring produces
conflict in the process of resource reallocation.

4.2.2 Water banks

The introduction of a mechanism that temporarily transfers
the right to freshwater ecosystem resources is intended to
minimise secondary effects throughout the economy. Water
banking has been used in the US to efficiently and equitably
transfer water between users for a limited period of time.
The California Department of Water Resources established a
drought water bank with the aim of transferring water from
agriculture in northern California to urban, municipal and
agricultural sectors in southern California. First established in
1976, the Water Bank initially facilitated sales and purchases
only from public entities, which limited the potential for
distribution improvements. By 1991, the rules of transfer had
been altered to include private users. Large volumes of water
were reallocated, in large part due to the fact that most of
the water traded was from storage and could therefore be
quickly and flexibly redistributed. This suggests that a great
deal of hoarding existed prior to trading.

As water supply was greater than demand, the surplus
was used for environmental projects and recharge. Rules in
subsequent years were altered so that a guarantee of purchase
was received before the bank undertook to buy water from a
supplier, and demand was better matched with supply. Also,
the supply of water from irrigated land that had been put
to fallow was prohibited in order to erase criticism that the
water bank had a negative secondary effect on agricultural
employment (Anderson and Hill, 1997).
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4.3 Pricing

4.3.1 Public water provision

A common method for controlling the consumption of
freshwater ecosystem resources is to assign management to a
central agency, most commonly a local or national government.
The centralisation of allocation decisions is intended to
internalise the full social cost of resource use. Again, we find
the problem of management of large, complex systems.
Assigning management responsibility to a single agency,
does not guarantee that the agency matches the range of
the system or that it has the instruments needed to manage
the system effectively.

In 1918, it was decided to divert the two main tributaries
of the Aral Sea, the Syr and Aru Darya. As a result, the lake
shrank by 66 per cent. The land freed up by this shrinkage
could not be used for agriculture due to salinity, and tradi-
tional economies based on fishing lost 60,000 jobs. It is esti-
mated that 35 million people were affected, suffering health
and economic problems due to salt storms and saline soil.
The situation of the Aral Sea was a consequence of the
Russian government'’s objective to increase cotton production
for export. The needs of local populations were sacrificed
for national economic concerns (Ellis, 1990).

It is difficult for centralised agencies to manage resources
effectively in the context of a lack of knowledge about the
local environment and organisations. The large number of
interactions between users in freshwater ecosystems produces
side-effects that range widely in nature and scope. Without
detailed and specific knowledge of an ecosystem, a central
agency is at a disadvantage.

Moreover, the conflicting aims of central government may
prevent an optimal solution from being reached. Governments
are elected for a limited period of time, and must win political
favour. Perceived shifts in the equity of resource allocation
have political, as well as economic implications. The size of
policy changes considered acceptable to the majority decreases
as the number and heterogeneity of parties being managed
by the agency increases.

For example, to improve water quality, Latvia attempted
to reform pricing policy to release capital for reinvestment
in water supply. The primary concern of the water utility was
that water should be affordable to households. The govern-
ment felt it was inequitable to make the private installation
of household meters compulsory due to high levels of unem-
ployment. The Water Utility company was restricted to charg-
ing @ maximum amount. The World Bank recommends that
prices should not exceed 3 per cent of average household
income. As a result, the maximum volumetric water charge
was less than total average costs, and less than average
operating costs (excluding the overhead costs and debt
charges of the water utility). Despite a general commitment
to achieve economic efficiency in water pricing, external
factors prevented this (Merrett, 1997).
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Freshwater ecosystems provide resources critical for human
and ecological survival. In some cultures, freshwater ecosystem
goods are viewed as ‘gifts of god’ which should be provided
free to all citizens. In many countries, state-run utilities and
government-regulated franchises often subsidise the provision
of freshwater ecosystem goods, charging prices below the
true economic value of these resources. Consumers, therefore,
do not attempt to improve the efficiency of use.

The demand functions for freshwater ecosystem resources
vary according to use. It is common to differentiate tariffs
for the agricultural, domestic and industrial sectors. The com-
mercial demand for freshwater ecosystem goods has been
found to be more elastic than residential demand, implying
that a smaller change in price is necessary to affect commer-
cial rather than domestic consumption (Espey et al, 1997).
Governments, concerned with the reactions in their con-
stituencies, base management decisions on a broad range of
criteria unrelated to sound resource management. In short,
the centralisation of management of freshwater ecosystems
may be problematic when governments are concerned with
unemployment, growth, getting re-elected, and so on.

4.3.2 Decentralisation - Privatisation,

regulation and representation

The privatisation of public utilities, and effective regulation
by government, is intended to reconcile the need for profit
maximisation by the individual supply firms with equity
concerns. Such systems have been developed in England
and France, and suggest that some form of regulation and
representation is almost always required to ensure that under-
represented uses and users (including environmental goods
and services) are provided for within a private system.

in 1974, regional water authorities were created in England
and Wales to manage both water utilities and river basin
functions (Merret, 1997). In 1989, the utilities functions of
these authorities were transferred to independently regulated
private firms, while environmental functions, such as flood
defence and pollution control, remained under public control.
“Environmental functions have to remain in the public sector,
on clear principle, because they depend on regulation and
enforcement (in legal terms), and because they involve the
allocation of common natural resources and the provision of
indivisible public goods (in economic terms)” (Kinnersley, 1993).

The benefits of privatising the water utilities were limited.
First, operational efficiency gains within the regional water
authorities were achieved before they were sold to encourage
the initial privatisation (Kinnersley, 1993). Second, “the
backlog of capital spending and the European Union’s envi-
ronmental legislation necessitated a large capital-spending
programme, driving up overhead costs and pushing the rate
of increase in charges well above the inflation rate” (Merrett,
1997). Rationalisation of the utilities involved large-scale
job losses in a time of a high unemployment. Shareholders
seemed to gain relative to consumers, and the proportionate
increase in salaries to directors was much higher than to
other workers. The problems that privatisation had aimed to
solve were replaced rather than eliminated (Kinnersley, 1993;
Merrett, 1997).
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Another form of decentralised management is based on
the participation of users in the supply and management of
freshwater ecosystem goods at the local level. Water User
Associations (WUA) have been established in many parts of
Asia to promote management of water resources at the local
level, where knowledge of the ecosystems used and organisa-
tional capacity is strongest. User Associations are particularly
effective where the efficient allocation of freshwater ecosystem
goods requires intra- rather than intersectoral reallocation
(Dinar, 1997a). WUA are most successful when participants
are small in number and/or homogenous in nature. Equity
concerns tend to receive priority over efficiency criteria.
Nevertheless, user associations rarely encompass all factions
of society.

Privatisation of water resource management may efficiently
provide a flow of services to users, but these users tend to be
the more powerful user groups (urban households and indus-
try). The scope for privatisation is limited because establishing
private property rights is not an option for some services
provided by ecosystems. Uses for environmental services —
the support of other species and their habitats — are more
appropriately provided by regulation.

A basic problem is the under-representation of many
uses and user groups, and the failure to incorporate their
opportunity costs within resource allocation decision-making.
Institutions should focus on mechanisms that value, register
and internalise these opportunity costs into their decision-
making processes (Swanson and Vighi, 1998). This involves
explicitly placing value on currently under-represented uses
(habitat, wildlife, recreation) and bringing these into balance
with those that have been historically over-represented
(agriculture and industry).

4.4 Addressing the problems of managing

ecosystems

This section has introduced a number of tools for managing
freshwater resource systems: tradable permits, water pricing,
privatisation and regulation. It is clear that the selection of
policy instruments depends on the nature of the resource in
question and on institutional capacities at national, regional
and local levels. The complexities of natural systems do not
allow simplistic solutions.

In short, what is required to effectively manage freshwater
ecosystems is the continuing evolution of resource-focused
management institutions. Institutional development should
focus on the set of problems that are inherent in ecosystem
management; that is to identify functional relationships,
opportunity costs, and optimal charges. It is not possible to
manage natural systems effectively when management is also
trying to pursue social goals.
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5. CO"CIUSions on freshwater ecosystem management

The fundamental conclusions of this paper are:

Foundational System

o The freshwater ecosystem provides a flow of services

that lies at the base of most economic sectors and activities.
e In particular, the freshwater ecosystem provides a founda-
tion for many public and collective goods (environmental
goods, species habitats) that will not persist without a
reserved allocation.

e The allocation of freshwater ecosystem services between
many sectors, goods and activities will determine what
continues to exist in future.

Complex System

e The freshwater ecosystem generates a flow of services
that links a large number and variety of uses and users.

o The freshwater ecosystem is affected by these uses in
many ways, and the nature of the relationship between an
economic activity and its impact on the system is not always
readily apparent.

e The freshwater ecosystem crosses many and varied
management boundaries, generating institutional complexity
and conflict.

The Freshwater Ecosystem Management Problem

e The management problem is to reallocate the flows of
goods and services of freshwater ecosystems to their socially
most valuable uses.

o The optimal solution requires: 1) an understanding of
the functional relationships between activities and impacts;
2) estimation of the opportunity costs of resource use; and
3) the internalisation of this cost to each use and user.

e The accomplishment of these tasks in the simplest possible
context (uniform uses and users) is costly and difficult — the
accomplishment of this task in the context of systemic
complexity (natural and institutional) is very difficult.

Towards a Solution in the Management of Complex Systems
e The first step toward addressing this problem is to separate
two facets of the freshwater ecosystem - its foundational status
and its complexity. The management of the resource cannot
address all of the aspects arising out of its status as a founda-
tional good. If this is not done, then all social problems
(employment, growth, poverty, insurance) are being managed
through this single resource. These other problems must be
addressed via other instruments.

e The second step toward addressing this problem lies in
finding the correct balance of uses of the system, given the
range of users and uses, and their impact on each other.

e The third step toward addressing this problem is therefore
to recognise that freshwater ecosystems have more in common
with networks than with commodities. The fact that the system
is an important asset in itself suggests that more complex
forms of regulation are required than simply transforming

the water that flows through the system into a commodity.
Water systems must be seen as social assets, and management
systems must manage the system rather than a single
commodity it carries.

e The fourth step toward addressing this problem is

to recognise that preventing the most easily avoidable
misallocations of resources provides a realistic policy objective.
For this reason, it may be best to first identify those uses that
are under-represented and undervalued in current decision-
making, and to channel resources to these uses.

e The fifth step toward addressing this problem is to encour-
age freshwater ecosystem management as an opportunity for
developing broader forms of cooperation and management
across systems, sectors and boundaries. It is natural systems
such as these that make the evolution of social institutions
possible, precisely because they make it necessary.
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Vision for Water and Nature Workshop, Bangkok, Thailand, June 9-11, 1999

Vision

We would like to see a world where all freshwater ecosys-
tems are managed and used for economic security in a fair
and equitable manner, in ways which can meet anticipated
future growth in human population and demand, and that do
not compromise — and may even restore, where feasible — the
ecological, biological and hydrological integrity of freshwater
ecosystems.

Goals

By the year 2025:
e Positive and enabling economic measures for sustainable
freshwater ecosystem management will have been set in
place at global, regional, national, sector and local levels;
e Significant progress in overcoming the direct and underly-
ing economic causes of freshwater ecosystem degradation
and loss will have been made across all countries, in all sectors
and for all socio-economic groups.

Preamble

There is general agreement throughout the water sector
and among governments and civil society that the world is
moving headlong toward a water crisis of profound proportions
within the next 25 years. The increasing scarcity of water,
brought about in many cases not by natural limitations but by
ineffective management of water use, is already leading to
political, economic and social conflict, in all sectors and at all
levels of scale, and may ultimately undermine the security of
all socio-economic groups and nations. What is less under-
stood is that this building crisis is not limited to water itself,
but will also affect freshwater ecosystems and the goods and
services that they afford to humankind.

Although some international treaties and institutions have
been created that indirectly address freshwater ecosystem
issues, none of these deal fully or effectively with ecosystems
and the intimate relationship of humankind to these ecosys-
tems'. Additionally, as the workshop on Freshwater Ecosystem
Management and Economic Security clearly identified, nations
do not always have the appropriate level of awareness of
their rights and obligations vis-a-vis these institutions.

The Vision statement and Goals highlighted above, as well
as the Challenges, and the Strategies and Actions proposed
below in response to these, are the product of an intensive
three-day consultative workshop, involving water and non-
water sector specialists in key disciplines from around the
world. The workshop statement refers directly to solutions
that are needed if the balance between freshwater ecosystem
management and economic security is to be restored. Similar
Vision statements are also being developed through separate
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consultations to address aspects of social and

security as they relate to freshwater ecosystem

Together these three elements will form the foundation a
global Vision for Water and Nature, as an integral

of the Vision for Water, Life and the Environment for
21* Century.

The workshop statement consists of the Vision itself,
realistic set of Goals that should lead us to that Vision
year 2025, and a spectrum of Challenges that will
overcome in arriving at this desired outcome. The
overlap in many cases. This is indicative of the
interwoven nature of the links between economic
and freshwater ecosystem management, a
range of potentially conflicting environmental,
cultural and geopolitical factors. A number of Strategies
specified to combat and overcome these Challenges,
form the pillars upon which recommendations for
Actions are based. These Actions also overlap, and in
cases the same Actions will have effect in relation to
than one Challenge and utilise more than one Strategy,
more than one level (local, national, regional or global).

the

and

Challenges

Under the status quo there exist certain conditions
circumstances which hinder and constrain the
management of freshwater ecosystems. These
must be addressed if we are to meet the goals and
vision for the future stated above. The most immediate
is to address the challenge posed by rising water
and imminent water crisis. In line with increasing
urbanisation, industrialisation and commercialisation, as
both modes of production and settlement patterns
change, competition is intensifying and demand for is
rising rapidly. This has already caused ecosystem
led to social and political conflict, and begun to
economic security at all levels of scale. There is a real
which may soon become a certainty, that local
national economies and global production and
patterns will all be endangered by water scarcity. There
therefore an urgent and pressing need to respond to
imminent crisis by setting in place measures to cope
increased water demand, freshwater ecosystem stress
their resulting social, economic and political
number of other serious challenges are connected to
trends, thus requiring immediate action, including:

the

1. The Ramsar convention is a notable exception, but here again it is on
aquatic ecosystems.



Challenges posed by weak or perverse economic incentives

Under current conditions, conservation? is often not
economically attractive or affordable - to the governments,
industries, households and other socio-economic groups
whose livelihoods and production and consumption activities
depend or impact on the integrity of freshwater ecosystems.
Simultaneously, a wide range of economic activities and
forces (such as perverse subsidies, distorted prices and market
failures) lead to freshwater ecosystem loss because they make
it more economically desirable for people to degrade rather
than to conserve freshwater ecosystems in the course of their
production and consumption activities. The challenge will be
to set in place positive and enabling economic incentives for
sustainable freshwater ecosystem management at the same
time as taking steps to identify and overcome the direct and
underlying economic causes of their degradation and loss.

Challenges posed by economic inequity — acknowledging

individual and communal rights and responsibilities

Different countries and users do not have equal power or
equal access to water and other freshwater ecosystem goods
and services. The poorest and most vulnerable groups, such
as small-scale subsistence users and developing countries, are
often ignored in decision-making processes which determine
the management and use of freshwater ecosystems. This is
particularly of concern where these groups rely most on
freshwater ecosystem goods and services for their economic
security, and therefore stand to lose most when freshwater
ecosystems are degraded and lost.

The basic tenet of economic security is empowerment
of communities and local resource users through just and fair
rights, responsibilities and access to the freshwater ecosystem
goods and services necessary to their survival. Secure rights,
as well as participation in decision-making processes, both
increase local economic security and enhance the sustainable
management of freshwater ecosystems.

The economic requirements of different socio-economic
groups and sectors, and their needs for freshwater ecosystem
goods and services, are often incompatible and conflicting.
The economic needs and requirements of different groups
and sectors must all be represented and taken into account
when decisions are made about the management and use
of freshwater ecosystems. Freshwater ecosystems must be
managed, and their goods and services allocated, in an
equitable way which does not marginalise weaker groups
or countries.

FINAL STATEMENT

Challenges posed by inadequate financial resources,

human capacity and information

The level of funding allocated to freshwater ecosystem
management is low in relation to requirements, and there is
often weak capacity to deal with technical, economic and
managerial aspects of freshwater ecosystem management.

A greater quantity, and quality, of funds, human resources
and training are required for sustainable freshwater ecosystem
management.

There is insufficient knowledge about the hydrology,
ecology and biology of freshwater ecosystems, or their
economic importance for different uses and users. It is neces-
sary to understand these attributes and values, as well as
the workings of freshwater ecosystems, in order to design
management systems which meet the needs of diverse stake-
holders while optimising both economic and conservation
benefits.

Challenges posed by poorly planned development

and conservation activities

While most environmental impact assessments do not
properly quantify the economic effects of proposed changes
or the recommended mitigation and prevention strategies
designed to protect the integrity of freshwater ecosystems,
economic planning tools — such as cost-benefit analysis —
tend to ignore or at least seriously undervalue the economic
worth of freshwater ecosystems. Rather than seeing economic
development and freshwater ecosystem conservation as
incompatible, it is necessary to balance and combine strategies
for freshwater ecosystem protection, development and wise
use in development and conservation planning.

Challenges posed by weak and inappropriate institutions,

policies and legal frameworks

The institutions, policies and laws with which to govern
freshwater ecosystems are often absent and, where they exist,
are often weak, fragmented and sometimes contradictory.
Good institutions, policies and laws are essential for sustain-
able freshwater ecosystem management. Supportive and
enabling policies, and institutional and legal frameworks for
freshwater ecosystem management should be put in place
to recognise both economic and conservation goals — which
represent the needs of all users, are politically acceptable,
and can be practically implemented.

2. Note that the term ‘conservation' as used in this d implies both p ion and inable use.
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Challenges posed by public perceptions

and attitudes towards freshwater ecosystems

Many freshwater goods and services, including water, are
seen as free goods which can be converted, depleted, polluted
or ‘mined’ (in the case of non-renewable aquifer waters) at
no private cost. Users of freshwater ecosystems often feel no
responsibility towards their good management and wise use,
and lack the means or motivation to effect changes which
will enable this. The resulting freshwater ecosystem degrada-
tion gives rise to high and sometimes irreversible social and
economic costs, which may be inequitably borne among
various user groups or among other stakeholders not respon-
sible for this degradation. Present attitudes towards freshwater
ecosystem utilisation and management must change to
emphasise their vulnerability and the finite supply of their
goods and services, and thus to modify unsustainable and
damaging consumption patterns and production technologies.

Challenges posed by interdependencies between

ecosystems and within river basins, and especially

in transboundary freshwater ecosystems

There has traditionally been a tendency to ignore economic,
ecological and hydrological linkages between upstream and
downstream areas in freshwater ecosystems, and with the
other ecosystems where economic activities impact upon
(such as in forests, rangelands and farmlands), or themselves
are impacted on (such as coastal and marine zones) by the
integrity of freshwater ecosystems. This failure to understand
and act in accordance with these ecological interdependencies
threatens the integrity of freshwater ecosystems and under-
mines economic security.

Water is often dealt with in isolation from other freshwater
ecosystem goods and services. This impacts on management
by increasing the fragmentation of institutions, laws, policies
and approaches which touch on freshwater ecosystems.
There is a need to ensure that freshwater ecosystems are seen
as holistic units, not just as a series of separate goods and
services.

Freshwater ecosystems, especially river basins, frequently
cross-cut national, ethnic and economic boundaries.
Traditionally, there has been little cooperation, especially on
a regional scale, in their management or in the design and
implementation of laws, policies, institutions and management
practices governing them or the impact on their integrity.
Linkages between global, regional, national and local concerns
are also weak. Ensuring that there is dialogue between
different countries and levels of scale, and that policies, laws,
institutions and practices are harmonised, is a major challenge
in the sustainable management of freshwater ecosystems.
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Strategies

Recognising these challenges, and attempting to meet
these goals, a clear strategic process must underpin actions to
achieve sustainable freshwater ecosystem management and
economic security. The guiding principles for this process are
to integrate freshwater ecosystem concerns into economic
planning and development, and to integrate economic con-
cerns into freshwater ecosystem management. Additionally,
the process must recognise the fact that availability of fresh
water for all human and natural ecosystem requirements
is increasingly threatened. Thus, these strategic measures
proposed for achieving the sustainable management of
freshwater ecosystems for economic security include:

1. Ensuring that sustainable freshwater ecosystem manage-
ment is economically desirable, equitable and viable for all
stakeholders.

2. Improving knowledge and understanding about economic,
ecological and hydrological aspects of freshwater ecosystems,
and integrating lessons-learned from the field into national
and global discussions, as well as translating national and
global discussions and decisions into appropriate local-level
actions.

3. Managing freshwater ecosystems in an integrated fashion:
at a cross-sectoral, transboundary and basin-wide level,
integrating local and national interests and attempting to
combine both conservation and sustainable use goals and
equitable benefit-sharing.

4. Considering and harmonising the needs of the different
users of freshwater ecosystems and of the ecosystems them-
selves, recognising the impacts that these users cause, and
the impacts that they in turn suffer, by impairing the integrity
of the ecosystem.

5. Adopting measures that improve the efficiency of water
use and reduce per capita consumption, especially at house-
hold, agricultural and industrial levels.

6. Challenging the belief and assumption that water is a free
good that can be used and depleted at no economic cost.

7. Ensuring that all freshwater ecosystem concerns are
reflected in appropriate policy, legal, institutional and economic
frameworks, at local, national, regional and global levels.

8. Addressing conflicts in global policies affecting freshwater
ecosystem management; in particular, discrepancies between
the World Trade Organisation and multilateral environment
agreements.



Actions

The strategies outlined above should guide the choice
of concrete actions for sustainable freshwater ecosystem
management. An important consideration is that actions
should aim to take account of the array of biological, ecologi-
cal and hydrological attributes and requirements of different
components of freshwater ecosystems, as well as the full
range of economic needs, constraints and aspirations of
different uses and users. We propose a number of mutually
supporting actions, which relate specifically to - but also
cross-cut - the challenges and strategies in sustainable fresh-
water ecosystems management identified above. These
actions are grouped into four categories:

1. Improving knowledge, understanding and awareness
o Define the different components of freshwater ecosystems,
including ecological, biological and hydrological aspects,
and assess their interrelationships, especially upstream and
downstream linkages.
e Assess how freshwater ecosystems relate to other
ecosystems (especially linked upstream and downstream
ecosystems) in ecological, hydrological and economic terms.
o Increase knowledge and understanding of how freshwater
ecosystems relate to economic production and consumption,
how different stakeholders depend on freshwater ecosystems,
and how freshwater ecosystems contribute to economic
security.
e For different cases and sites, define and determine thresh-
old levels of environmental indicators that measure the health
of freshwater ecosystems.
o Refine and modify economic analysis, development planning
and economic indicator methodologies to include the value of
the economic benefits associated with freshwater ecosystems,
and the economic costs associated with their degradation
and loss.
e Raise awareness on the importance of freshwater ecosystems
to human societies and economies, and to development
planning and implementation.
e Raise awareness at national levels of obligations relating to
freshwater ecosystems under international agreements and
conventions.
e Record, share and disseminate experiences and lessons-
learned in freshwater ecosystems research and management.

FINAL STATEMENT

2. Making sustainable freshwater ecosystem management
economically attractive and sustainable to stakeholders
e Set in place positive incentives, and identify and overcome
perverse incentives and disincentives, to the sustainable
utilisation and management of freshwater ecosystems.
o Integrate freshwater ecosystem concerns into local,
national, regional and international development planning
and economic indicators.
e Source additional, innovative and sustainable forms of
finance for freshwater ecosystem management.
o Ensure that the funds raised for freshwater ecosystem
management are accrued by the groups who bear the direct
and opportunity costs.
o |dentify the economic benefits associated with freshwater
ecosystem conservation and ensure that these are equitably
distributed and, where appropriate, reflected in prices,
policies, and economic decisions.
o Identify the direct and underlying economic causes of
freshwater ecosystem degradation and ensure that the
resulting costs are reflected in the decisions of producers and
consumers.
o Develop and pilot appropriate, acceptable, flexible and
mutually-supporting packages of economic instruments such
as:
* Promoting water use efficiency and ensuring that users
consider the scarcity of water and other freshwater ecosys-
tem goods and services, especially in urban, agricultural
and industrial uses (e.g. through demand management,
tariffs, improved markets and proper pricing);
¢ Making the polluters and degraders of freshwater
ecosystems responsible for covering the costs they incur
(e.g. by the imposition of pollution charges, restoration
bonds, fines and other penalties);
* Increasing user participation and benefits in freshwater
ecosystem management and conservation (e.g. through
developing new markets, new management arrangements
and partnerships between public, private and community
sectors);
* Ensuring that catchment areas and countries are socially
and economically compensated for maintaining the source
of freshwater ecosystems (e.g. through transfer payments,
conservation-for-debt swaps);
* Raising finance for water quality improvement and
ecosystem conservation (e.g. through effluent fees, water
charges, the development of new markets and pricing
structures, international financial flows and private
investment);
* Promoting technologies that help to improve efficiency
in the use of water and other freshwater ecosystem
goods, and avoid or mitigate pollution and other negative
ecosystem impacts (e.g. through differential taxes,
preferential credit or waiving of duties);
* Mitigating conflict between different water users
(e.g. through differential taxes and subsidies on alternative
and competing technologies and products, and through
transfer payments, rewards and penalties).
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3. Balancing needs through integrated freshwater ecosystem

management
o Integrate development and conservation aspects of
freshwater ecosystem management through a cross-sectoral
approach;
e Promote consultation and cooperation between the
different users of, and stakeholders in, freshwater ecosystems,
including upstream and downstream, cross-border and
inter-sectoral stakeholders.
e Promote international cooperation in the management of
transboundary freshwater ecosystems.
o Make efforts to resolve conflicts and discrepancies in the
management of freshwater ecosystems, and the costs and
benefits arising from them, between different levels of scale,
sites, sectors and countries.
e Promote the equitable sharing of freshwater ecosystem
goods and services, and of the benefits arising from their
conservation and sustainable use.
e Promote equitable cost-sharing in the management and
utilisation of freshwater ecosystems, and in the financing of
their conservation.

4. Establishing policy, legal, institutional

and economic frameworks
e Set in place institutions, policies and laws which govern
freshwater ecosystem management and which support and
include the use of economic measures.
o Harmonise and coordinate conflicting, fragmented and
mutually-contradicting laws, policies and economic measures
relating to freshwater ecosystems utilisation and management,
between sectors and countries.
o Integrate freshwater ecosystem management into the aims
and workings of regional trade blocks, economic communities,
political alliances and river basin authorities, and make these
agreements legally binding.
o Ensure the ratification, and implementation, of global,
regional and subregional agreements relating to the sustainable
management of freshwater ecosystems.
e Build technical, institutional and managerial capacity for
the management of freshwater ecosystems and the use of
economic tools.
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WORKSHOP REPORT

1. Introduction

The purpose of this report is to provide a summary
of the discussions and outputs of the Freshwater Ecosystem
Management & Economic Security Workshop held in Bangkok,
Thailand, June 9-11, 1999.

This workshop was the second of a series of three inter-
linked workshops which will form the heart of the consultation
process for the Vision for Water and Nature component of
the World Water Vision (see Annexes 1 and 2 for description
of both processes). The consultations, leading to the creation
of a Vision for Water and Nature, are being undertaken by
IUCN ~ The World Conservation Union at the request of the
World Water Council.

The objective of this workshop was to develop a Vision
statement for Freshwater Ecosystem Management and
Economic Security, as a part of the Vision for Water and
Nature.

The workshop brought together 24 professionals with a
wide variety of geographical and technical backgrounds and
expertise related to economic security issues associated with
freshwater ecosystems and water resources management.

A full participant list can be found in Annex 3.

As a starting point for debate, a draft discussion paper
was tabled. In addition to this discussion paper, inputs were
sought from all participants prior to the workshop to round
out the basis for discussion. All participants were invited to
submit 300-word statements on the two or three crucial
elements to be addressed by a Vision statement on water
and economic security.

During the workshop, a combination of plenary and
smaller working group sessions examining specific topics were
used to arrive at the final workshop statement. Additionally,
as this is only one part of the overall World Water Vision
process, participation from and links to other sectors of the
World Water Vision were worked into the proceedings.

At the conclusion, a Final Statement on Freshwater
Ecosystem Management and Economic Security was produced
and discussed. This main output of the workshop will feed
into the development process for the Vision for Water and
Nature as a whole.

3. Swanson, T. and C. Doble. 1999. Fresh Sy Conflict M and E
Security. IUCN - The World Conservation Union, 72 pp. (Draft in Progress).
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2. Workshop DiSC“SSion Report

The workshop aimed to facilitate discussion by adopting a
format that combined working groups with plenary sessions,
in order to maximise the contribution of participants’ expertise
and their diverse backgrounds. The agenda was developed
to allow a free and critical discussion on the institutional
processes affecting freshwater ecosystem management and
economic security. The final agenda can be found in Annex 4.

The Workshop was opened by a welcome from Hans
Friederich, representing the host organisation, the IUCN
Regional Coordination Office for South and Southeast Asia
(RCOSSEA).

The Chair for the workshop, Koh Kheng Lian, of the
Faculty of Law at the National University of Singapore, provided
a few words of introduction to clarify the purpose of the
workshop in the context of the overall World Water Vision.
She noted that threats to economic security from failure to
adequately safeguard ecosystems differ from region to region.
Because participants at the workshop come from many areas,
she advised that it was therefore the task of all participants
to try and apply their regional experiences to examine this
complex topic from a truly global perspective.

However, she cautioned that in doing so we should be
careful not to find ourselves ‘reinventing the wheel.” A great
deal of thought and progress on these issues was already
contained in the product of the UN Conference on Environment
and Development, Agenda 21, Chapter 18, and this document
was distributed to workshop participants to refresh their
memories and provide a starting point. Also, economic and
financial sector information for the Asia/Pacific region was
circulated to provide one regional perspective.

Finally, Koh Kheng Lian spent some time in exploring the
questions “What is a Vision Statement?” and “What are
the issues that must be considered in developing the Vision?”
Not only must the Vision for Water and Nature pay due
attention to the description of the future state of the world’s
freshwater ecosystems as we hope to see them 25 years from
now, but it must also consider the economic tools, policies,
and constraints that must be dealt with in order to achieve
that desired vision.

Chris Morry, Project Manager for the Vision for Water and
Nature, gave an overview of the Vision for Water and Nature
process, stressing that this workshop is only one of three
consultative workshops that are examining aspects of security
associated with freshwater ecosystems management. Issues
more germane to social security had been dealt with in a
similar workshop in Harare, Zimbabwe, in April, while envi-
ronmental security would be the topic of special attention in
another workshop in San José, Costa Rica, late in June. Also,
it was noted that Nature (or more correctly Environment and
Ecosystems) is one of three principal sectors to be examined
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in developing the World Water Vision, along with several
other topical issues, and in parallel with the development of
regional visions representing the special concerns of specific
geographic areas. Thus it was suggested that it is important
to maintain a focus on the specific topic of each consultation,
in the certainty that related topics and regional concerns will
be dealt with in the appropriate fora. He concluded by
encouraging participants to take part in other World Water
Vision consultations, particularly those for their respective
regions, to ensure that the issues and concerns of the envi-
ronment are adequately addressed in those Vision consulta-
tions (see Annexes 1 and 2). In follow-up comments from

the floor, concern was expressed that by sticking too closely
to the topic of economic issues associated with freshwater
ecosystem management, the risk existed that the workshop
participants would not be able to find their place in the overall
context of the World Water Vision. It was agreed that the
working group sessions should be permitted latitude to range
as broadly as they felt was necessary during their breakout
sessions to avoid this potential myopia.

The Technical Coordinator leading the workshop was Lucy
Emerton, of IUCN’s Eastern Africa Regional Office (EARO).
She outlined the proposed agenda for the participants, and
received their concurrence to follow this course of work. The
expected output was to be a Workshop Statement to feed
into the Vision. Working groups were to start with establishing
the issues, and then look at the factors that will lead toward
economic solutions to deal with these issues.

To start the workshop discussions off on a suitable common
footing, a Discussion Paper had been prepared by T. Swanson
and C. Doble of the School of Economics, University College,
London, that outlined the topic under examination. This paper
was presented on behalf of the authors by Mr. Wolf Krug,
also of the Department of Economics, University College,
London. The paper looks at linkages between freshwater
ecosystems and economic systems, and sets out to provide
advice on how the two can best be harmonised to promote
economic security. Without reviewing in detail the paper as
presented, several noteworthy observations included:



o Freshwater is required to meet both the human needs and
natural demands of ecosystems. Social conflicts compound
this by creating excessive and conflicting demands.

e Quality and quantity are factors in the utility of water for
all uses, human and environmental.

e Externalities (uses not paid for and without reference

to the needs of others) result in economic instability and
inequitable distribution.

e Political boundaries do not reflect water’s natural distribu-
tion patterns and this, too, leads to additional management
dilemmas and conflicts.

e Of particular concern is the preservation of less-visible
public good factors such as biodiversity.

e Misallocation and mismanagement are two sides of the
same problem, related to economic activity and the impact
on freshwater ecosystems.

The Discussion Paper, which had been distributed for
review by participants in advance of the workshop, elicited
a good deal of comment from the participants. Most felt that
the paper was rather too theoretical to be a solid basis for
the discussions that must take place. It needed more practical
‘real world’ examples of economic approaches to tackle the
problems identified. Participants were encouraged to give
such examples and to send others afterwards to help in the
completion of the paper.

A few of the many useful examples suggested to illustrate
various points included:

e mismanagement of land use in the upper Mississippi and
Yangtze river basins leading to severe flooding incidents, as
examples of environmental damage and economic hardship
that can result from such mismanagement;

e a fledgling programme along the Yangtze River to compen-
sate upstream residents for foregoing economic activities that
could lead to harmful effects downstream;

e a similar water-pricing plan in California to compensate
the upstream users for good water management;

e Singapore's dependence on Malaysia for water (water as
an economic good);

e Uganda/Kenya’s high dependence on hydro.

It was also noted that the paper focussed on demand
management, not supply, and that it focussed too much on
water as a resource, and not enough on freshwater ecosystems.
Needs for economic development and conflict/equity issues
were not addressed, or at least not fully explored. Nor were
risk and uncertainty issues thoroughly addressed, especially
risk associated with economic measures such as privatisation.

It was suggested and agreed that, while the Discussion
Paper did have some interesting elements, there were some
key gaps as mentioned above; therefore, discussion would
draw elements from it, but not be based on it per se.
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With this in mind, the Technical Coordinator, Lucy Emerton,
suggested a framework of economic security by going over
a number of basic economic principles underlying ecosystem’
management that might help to focus the discussions:

1. Economic dependence on freshwater ecosystems, not just
on the resource but also the services they provide;

2. Freshwater ecosystems as a source of economic security,
i.e. a stable support for the economic dependencies,
contribution to long-term economic growth, keeping future
options open, etc.;

3. Economic factors linked to freshwater ecosystems degra-
dation and loss;

4. Economic measures that promote wise use of freshwater
ecosystems.

These, in turn, lead to two goals of economic processes
related to freshwater ecosystems: the economic roles of
freshwater ecosystems; and the consumption elements
of development.

Before breaking into working groups for intensive exami-
nation of the issues and potential solutions to them in relation
to economic security and freshwater ecosystem management,
time was set aside for presentations on the outcome of the
Social Security workshop held in Harare, April 13-15* by
Gabriella Richardson (IUCN-HQ), and a quick optic on the
Water for Food process by Thierry Facon (FAO) and the Water
for People process by Wilas Techo (Population and Community
Development Association, Thailand).

The two days of group discussions were designed as follows:
 Day 1 - Focus on context/issues
* Day 2 - Explore solutions

Together, these group discussions were intended to lead
to the development of a final workshop statement, including
a Vision statement as a contribution to the Vision for Water
and Nature.

The manner in which this actually took place involved
several stages. First, the participants were separated into
two working groups to examine economic security in relation
to freshwater ecosystem management from the differing
perspectives of commercial and industrial users versus small-
scale users — the so-called ‘local livelihoods' perspective. The
outcome of these two separate sets of discussions could then
be challenged in plenary so that real distinctions were drawn
out while apparent differences that did not hold up under
cross-comparison were clearly identified. This step in the
process helped to clarify the broad range of economic security
issues that needed to be addressed in the workshop statement.
It is also worthy of note that individual participants were
encouraged to draw local and regional ideas from the 300-
word briefs that they had been asked to submit prior to the
workshop. This was particularly helpful in this phase of the
Vision development process.

4. See Workshop S and Report ined in this volume.
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The next step was to divide again into two groups.
This time, one group focussed on the most useful economic
instruments that might be employed in addressing the
consolidated list of issues now agreed to. The second group
examined the questions of who should be responsible for
effecting these economic measures and how this should be
undertaken. Their discussions effectively isolated many of the
Challenges that would have to be faced in achieving a Vision
for economic security in relation to freshwater ecosystem
management, and also proposed a number of Strategies
to address these Challenges. When discussion resumed in
plenary, the two parts began to merge into a series of con-
crete Actions that would form a part of the Vision statement.

Finally, a small writing team was set up to craft a first draft
statement, which would include a simply-worded Vision to
capture the essence of the discussions, a number of realistic
Goals leading to this Vision, the identification of Challenges
that would be encountered in achieving these Goals, and
Strategies and Actions that would address these Challenges.
This draft was then critiqued by all participants on the final
day of the workshop, revised according to the consensus of
views offered by participants, pending final editorial revisions
following the workshop. The end result was the ‘Final
Statement’ that forms the first part of this report. Further
details on the individual group sessions are provided below.

2.1 Group 1. The uses and users of freshwater

ecosystems: Commercial and industrial users

The aim of Group 1 was to set the context for and define
the major issues to be addressed by the discussions of Day 2,
specifically for commercial and industrial users of water. The
main question put to this group was: How, why and by whom
can economic measures be used for freshwater ecosystem
management?

Before starting discussion on this specific topic, each
member of the group presented his or her own expectations
for the workshop. Common themes were to share information
to help develop solutions, to integrate ecosystem concerns
into economic issues (and vice versa), and, to identify processes
to create synergies, instead of conflicts, between users of
freshwater ecosystems.

The group then listed some of the main large scale-users
(chemical industries, hydropower, municipal and agricultural
use, etc.), and identified three key issues related to freshwater
ecosystem management and economic security as being
particularly relevant to these users:

1. Economic conflict

The main and ongoing conflict remains economic develop-
ment versus ecosystem protection, or the trade-off between
economic security and ecosystem integrity. Other conflicts
could arise from competing economic uses (in particular,
by upstream vs. downstream users); transboundary issues
(whereby the relative power and topographical location
of one country creates an imbalance in agreement on uses of
a freshwater system); and poor institutional capacity.
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2. Economic activity dominates ecosystem management

It was recognised by the group that economic activity
historically tends to take precedence over ecosystem preser-
vation. Multi-country policies tend to promote economic
development over environmental protection. Traditional
cost-benefit analyses do not usually allow for all (i.e. environ-
mental) costs. It was, however, recognised that full-cost
pricing and sale of water might disadvantage the poor.

Freshwater resources are usually used in two main ways:
as a source of water and as a sink for pollutants and waste
products. It was noted that commercial activity which affects
a freshwater ecosystem (e.g. by using a river as a waste sink)
often also depends on the same ecosystem to a certain
degree (e.g. reliance on river to provide a certain quality of
water). There exists a lack of effective demand and supply
management, leading to wasteful water-use practices. Finally,
the globalisation of finance presents a particular challenge,
as it could lead to fewer global environmental controls (e.g.
the World Bank withdrew from the Narmada dam project in
India due in part to environmental reasons, but the project
will go ahead with other sources of financing).

3. Ecosystem management considerations dominate

economic activity

The group recognised that some cases exist whereby
environmental considerations led to the cancellation of eco-
nomically attractive development projects (e.g. Great Whale
hydropower development project in Canada). It was agreed
that social goals should not be ignored; however, a difference
in priorities exists between the South (where development to
achieve social goals such as poverty alleviation take precedence)
and the North (which can ‘afford’ to stop development
projects).

2.2 Group 2. The uses and users of freshwater

ecosystems: Local livelihoods

The aim of Group 2 was similar to Group 1, except that
their approach was to adopt a focus on the local livelihood
level: to set the context for, and define the major issues to be
addressed by, the discussions of Day 2, specifically for local
communities. Once again, the main question put to this
group was: How, why and by whom can economic measures
be used for freshwater ecosystem management?

The definition of the task required identification, first of
all, of the target user group — whom do we include in the
term ‘local livelihood level’? A somewhat simplified criterion
that seemed appropriate was that this definition should
include all those whose ‘economic footprint’ does not generally
impact outside of the local area in which they reside.
Following some debate, the following grouping was agreed
to be inclusive of the varied user or stakeholder groups
encompassed by this definition:



Small-scale Users
* Small scale primary commercial - those involved in primary
industries, such as agriculture, harvesting or gathering of
natural resources (e.g. fishing, timber);
¢ Small scale secondary commercial — those who hand
produce products from such raw materials as mentioned above
(e.g. smal-scale granaries, bakeries, fish processor, lumber
producers, etc.);
¢ Households;
¢ Marginalised groups - socially, culturally and economically
disadvantaged;

e Community collectives.

All of the above can be found in both urban and rural
settings, and the differences in economic issues related to
freshwater ecosystem management that affect their livelihoods,
depending on where they reside, can be quite dramatic — so
consideration must be given to this factor as well. On the
other hand, some factors are the same to both urban and
rural users; for example, their reliance upon a clean and
secure water supply for their livelihood and well-being.

It was also recognised that, at some stage in their lives,
many if not all of the individuals described in this grouping
could also be included in the grouping of ‘commercial and
industrial users,’ since they might earn at least part of their
livelihood working in a large-scale factory or other commercial
enterprise. But these issues were being dealt with by Group 1,
and it was therefore decided not to attempt to cover this
aspect of economic security associated with local livelihoods.

Having defined the users, it was agreed that there were
important hidden uses that did not necessarily appear in a
categorical listing of this kind. These are the so-called ‘indirect
uses’ (i.e. the services of freshwater ecosystems, such as
restoration of water quality, groundwater recharge, increasing
soil fertility, flood attenuation, etc.) and the ‘non-use values’
(e.g. cultural and aesthetic values).

The second part of the task was determined to be the
need to more-specifically identify the underlying causes and
kinds of freshwater ecosystem degradation either attributable
to these user groups, or impacting upon their security, or both.
It was immediately recognised that many of the underlying
causes of degradation were interlinked, one acting upon the
other and vice- versa, complicating definition of cause-and-
effect relationships. Nevertheless some distinct categories of
causes could be identified:
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General Causes of Degradation

Population increase;

Economic pressure;

Overharvesting;

Conversion;

Pollution/waste/effluent/agricultural runoff;
Intensification of farming/forestry;

Northern consumption patterns (i.e. wasteful use of
resources in the North, leading to increased pressure to
exploit resources in the South).

There are a number of broad issues that must be considered
in order to properly evaluate the relative importance on
small-scale economics and livelihoods of the various causes of
degradation described above, and the potential that may or
not may exist to mitigate these causes at the local livelihoods
level across the various user groups. Then, too, there is a
specific subset of issues that are strictly economic in nature,
that also have bearing on the cause-and-effect relationship
and hence offer other opportunities for action.

Broad Issues
* Rights/responsibilities/accountability to and for freshwater
ecosystems use, which leads to...

* Equity issues — equal or fair access to water and other
freshwater ecosystems resources;

* Policy (local/national/international, including adequacy of
regulations and enforcement);

e Water security (both quantity and quality);

* Conflicts, between and within sectors, between local
livelihoods and commercial users, etc.;

* Ecosystem conservation - is this an ‘economic’ imperative?;
* Polluted water, again considering rights and responsibilities
(user or polluter pays?);

¢ Health, including many economic effects at all levels.

Economic Issues

* Markets (access, ownership rights, information);

* Technology (availability);

* Globalisation (international trade, subsidies, structural
adjustment);

e Access to credit systems;

« Economic instruments (taxation, charges, payment fees,
cost of water).

Having debated the subject of economic security and its
relationship to freshwater ecosystems in the above manner,
the group found itself confronted with what appears to be a
circular argument:

Which comes first (or should come first in our deliberations):
* Economic security depends on functioning ecosystems? OR
+ To have healthy ecosystems, we first need economic security?
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In reality, there does not appear to be a simple answer to
this conundrum. The interdependencies are so strong that
neither can precede the other, either in time or in priority.

The group finally examined a number of impacts that have
direct bearing on the ability of freshwater ecosystems to
continue to provide economic security at the local livelihoods
level. These impacting activities were categorised as:

e External - those activities not undertaken within the
community and whose impacts are therefore not self-inflicted,
demanding assistance and cooperation from outside to rectify,
o Internal - those activities for which the community itself
is generally responsible, and can and therefore should be
able to take effective action on its own, with some external
assistance.

The examples given are illustrative and not meant to be
a comprehensive listing.

External Impacts

Catchment logging

Dams

Large scale irrigation/commercial farming

Salt water aquaculture

Upstream contamination

Heavy metals

Wetlands conversion

Internal Issues/Impacts

Non-sustainable use

Lack of information about alternatives

Lack of secure/defined access rights/control
Fragmentation of knowledge — whole system

Pollution (internally-generated)

Lack of cash/credit for alternatives

Social change

Health implications

By categorising impacts in this way, it was not intended to
suggest that the former grouping is beyond the control of the
local community and should therefore be neglected in favour
of attending to the latter grouping, but rather that different
approaches, with differing actors and levels of cooperation,
would be required to attack the two groups of impacts.

2.3 Group 3. Economic measures: Which? (Design
and choice - incentive measures, pricing, financing
mechanisms, fiscal measures, policies, etc.)
The aim of Group 3 was to identify strategies for action
to be included in the Vision statement:
e What economic tools and measures can be used to act on
these issues and overcome conflicts in freshwater ecosystems
management?
e What other broad conditions need to be fulfilled to enable
the use of economic measures for freshwater ecosystems
management?
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Attempting to ascertain which economic instruments are
available to effect beneficial changes in the way freshwater
ecosystems are managed cannot be done without some
understanding of how these measures could be most effectively
employed and by whom. Thus the tasks of Groups 3 and 4
were somewhat overlapping. Nevertheless, an attempt was
made to have Group 3 work at a more general level, and to
observe the output of Group 4 afterwards and ensure that
the correct actors and operating mechanisms were connected
in the final analysis.

Group 3 initially attempted to develop a list of known
economic instruments and to indicate which of these could
be most effectively employed at the local, national, regional
and international levels, to address the issues raised by
Groups 1 and 2. The product of this type of analysis began
to take shape as Table 1 below:

Table 1 Economic instruments applicable to freshwater ecosystem management at the local,
national, regional and international levels

Instruments Local National  Regional International (Global)

Full cash pricing

Subsidies/taxes

Property and access rights®

Control

Tradable discharge rights

Tradable wate rights

Conventions

Trade policies

Transfer payments (compensation)
Fees (per unit)

Refundable deposits and bonds
Discount rate

Legislation and enforcement
Legislation and litigation

Financial resources and water banks
ElA and conditionality

? Property, land, water, other ecosystem goods and services

Upon second consideration, however, it was decided that
all these economic instruments and others that might be
found useful can more simply be categorised into one of four
groupings:

e Market-based Instruments: those generally employed by
financial institutions, corporations and the private sector in
conducting business;

e Non-market-based Instruments: those employed by
government (at any level) in regulating industry, controlling
societal consumption patterns, or raising revenues for its own
programmes and activities;

e Non-market and Non-governmental Instruments: such
initiatives and incentive measures as generally employed by
nature trusts (e.g. protected areas) and other environmental
NGOs;

e Hybrid Instruments: those that combine two or more of
the above in a comprehensive strategy.



It was felt that this form of sub-grouping would be more
useful in identifying the actors that must be involved, and
the levels at which these instruments can be most effectively
employed. The instruments that fit into each of these
subcategories include:

Market-based Instruments

Pricing

Water markets

Tradable discharge rights

Tradable water-use rights

Water banks

Non-market-based (command and control)
Subsidies and taxes

Property and access rights

Trade policies

Penalties and fines

Set-aside programmes

Privatisation

Decentralisation

Legislation, monitoring and enforcement
Non-market and non-governmental:
Cost-benefit analysis (valuation)
Environmental impact assessment
Conventions

Endowment funds

(Note that several of the above are arguably better placed
in the second category)

Hybrid Instruments
¢ Refundable deposits and bonds
* Compensation

To move from this systematised listing of potential tools to
an effective strategy the group re-examined the list of broad
issues or concerns developed by Group 2 (see above for
details):

Broad Issues

Water security (quantity and quality)

Ecosystem Conservation

Equity issues

Rights, responsibilities, accountability

Policy (local, national, international)

Conflicts (numerous)

Health

A listing of strategies to address these issues was developed
through brainstorming. Note that this listing is non-linear -

it does not address point for point the issues in the list above,
but may relate in some cases to several of them. It is also not
meant to be taken as sequential or in any particular order of
priority:

e Compensate catchment countries for maintaining source
of transboundary freshwater ecosystems;

¢ Adopt legislation to utilise effluent fees and water charges
to finance water quality improvement plans and freshwater
ecosystem conservation.

e o o o o o o o ® o o o o

e o o o o o o
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 Utilise proper pricing for urban, agricultural and industrial
water use to promote demand management that encourages
efficient use of water and to provide for the maintenance of
environmental in-stream flow requirements;

« Consider costs and benefits of implementing economic
instruments;

* Use valuation techniques to value the economic importance
of currently undervalued uses (e.g. habitat, biodiversity);

* Ensure that land tenure and water rights are secure and
fair to promote sustainable ecosystem management for future
generations;

* Ensure that the suite of economic instruments applied

to freshwater use are diverse, dynamic and flexible enough to
deal with new and emerging issues in freshwater ecosystems
management;

* Consider the macroeconomic climate in selecting economic
and non-economic instruments;

* Make economic instruments related to water use consistent
with other social and economic measures;

+ Mitigate conflict between urban and rural water demands;
* Ensure that adequate and sustainable sources of financing
are provided to freshwater ecosystems management;

* Provide information and improve awareness among users,
the broad public and policy makers (on impact of different
users and uses on the ecosystem);

¢ Promote technologies for more efficient water use in the
household and the agricultural and industrial sector;

« Develop and test new and innovative mechanisms.

Due to time constraints, a number of topics were not fully
explored in the working group session:
¢ Which instruments fit best in dealing with each issue
identified?

* What are the differences in instituting these instruments
at the local, national and international levels?

* What are possible drawbacks of implementing these
instruments?

These were later picked up in plenary, in order to integrate
this list of recommended strategies with the recommendations
on who should be responsible and involved and through
what mechanisms and institutions (see more on this below).
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2.4 Group 4. Economic measures: How and who?
(implementation and decision-making - institutional
responsibilities, collaboration/conflicts between
sectors and levels of scale, integration into private
sector strategies and actions, etc.)

The aim of Group 4 was to identify strategies for action to
be included in the Vision statement. The questions put to the
group were: Who is responsible for implementing economic
measures for freshwater ecosystem management? How can
it be ensured that different groups, sectors and activities are
reflected in, and participate in, a plan of action? How can
freshwater ecosystem concerns be integrated into the strate-
gies, plans and decision-making of different sectors and
groups?

Table 2 Summary of Challenges and Strategies Identified by Groﬁp 4

The group opened with a short discussion on what is a
freshwater ecosystem (FWE), and whether they should be
considered public or private goods. Interestingly, no firm
definition/conclusion was reached for either.

Some of the key stakeholders in freshwater ecosystem
management were identified, namely: government institutions
(local, national, regional); non-governmental decision making
bodies (i.e. village committees); private sector; industry; devel-
opment banks; NGOs, local associations; and civil society.

The group then went on to develop a series of challenges
and strategies, which are summarised by topic in Table 2:

Challenges Strategies
1. Policy
® lack of wetland policy ® strengthen and develop national policies

® lack of enforcementimplementation of policy
o conflicting policies (e.g. agriculture often

and programmes that address economic,
social and ecosystem imbalance

takes priority) ® establish regional agreements that are legally
® most water policies ‘regulatory’ (tell what not binding to guide sustainable utilisation of
to do), not ‘enabling’ (encourage action) FWE (i.e. provide economic compensation
® Jack of finance for Freswater Ecosystems (FWE) for FWE degradation)
conservationiisallocation of available funding o multilateral donor and national governments
should ensure that the EIA guidelines of
development projects include consideration
of economic security which is dependent on FWE
2. Institutional
® lack of institutions responsible for FWE ® promote government-stakeholder consultations/
management partnerships to develop collaborative policies
@ poor representation (e.g. elements of FWE for FWE management and economic security
management fall within several ministries) ® break the cycle of development and debt: stop
® lack of international cooperation reliance on funding from external sources to
(transboundary issues)bverlapping jurisdiction ensure decision-making at national and local levels
® national governments should ensure proper
cross-sectoral coordination among ministries:
1) all those that are responsible for FWEs;
2) those ministries WITH economicfinance
ministries
3. Information
® lack of information and understanding on ® inaease research to strengthen knowledge

scientific, social and legal aspects of FWE
management

@ lack of information and data on economic value

of FWEs

on FWE management in terms of: economic
valuation; scientific data; legal instruments

4. Links between economics and FWE management

@ Cost-benefit analysis not accurate: under-
valuation of FWEs
® lack of multidisciplinary approach

ensure national accounting systems
take into consideration real values of FWEs
(i.e. green accounting)

® level of human/economic development affects @ build a dialogue between macro- and
how FWEs are managed microeconomists
® charge people for direct use of nature and
natural resources (hunting, fishing, tourism,
river water extraction, papyrus)
.

make investors responsible for restoration
of sites they exploit
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3. CONCIUSIONS and Next steps

The key output from the workshop was the Vision state-
ment, appearing before the introduction to this detailed
Workshop Report. The Final Statement is not meant to be
considered as a stand-alone document. Rather, the Vision
described therein forms one input into the development of an
overall Vision for Water and Nature. It will be brought forward
at subsequent workshops and combined with similar Visions
to be produced on social and environmental security. This
having been said, comments are invited on the Economic
Security Vision statement to validate its conclusions and to
ensure that it has encompassed all relevant issues.
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Annex 1

World Water Vision

Throughout 1999 until March 2000, the World Water
Council is developing a Vision for Water, Life and the
Environment in the 21* Century (World Water Vision)
to address the pressing issue of scarcity of freshwater in
localised areas, and chart a course toward more sustainable
and equitable use of water resources.

It is intended as an intensive consultation exercise, bringing
together stakeholders and professionals, both within and
outside the water sector, which is meant to take us from
where we are today to where we need to be to meet future
water needs. This process of study, consultation and promotion
aims to:

* develop knowledge on what is happening in the water
sector, and on trends and developments outside the water
sector that will have an impact on future water demand and
supply;

* raise awareness of water issues among the general
population and decision-makers in order to foster the political
will and leadership necessary to achieve the Vision;

* produce a consensus on a Vision for the year 2025 that is
shared by all stakeholders;

¢ contribute to a framework for action with steps to go
from vision to action.

The consultations will take place through a number of
means:

* Thematic Panels: experts consider possible future develop-
ments in biotechnology, energy technology, information
technology and institutional changes, and their implications
for the water sector.

* Scenarios: a framework that describes possible futures
and their driving forces.

* Sectors: professionals discuss strategic water issues in key
sectors: Water for Food, Water and Nature, Water for People
(supply and sanitation), and others.

¢ Regions: regional stakeholders will discuss and develop

a regional vision: a desirable future and how to get there.

In addition, a website has been developed to facilitate
broad-based consultations from all interested parties:
http://mwww.watervision.org
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Annex 2

Vision for Water and Nature

IUCN-The World Conservation Union has been asked
to lead the development of a specific sector vision on
Ecosystems and the Environment (Water and Nature).
This Vision for Water and Nature will be combined with and
contribute to visions of the other sectors, as well as the
regional visions addressing the geographically varying issues
confronting different parts of the world.

To develop the Vision for Water and Nature, IUCN will call
upon the advice of many specialists and interested organisations,
not only in the water sector, but in different socio-economic
and scientific disciplines that bear upon the use of water.

The key basis for consultations will be three workshops,
focussing on the related themes of how management of
freshwater and aquatic ecosystems affects social, economic
and environmental security. At each workshop, participants
will examine, as a starting point for debate, expert opinions
captured in discussion papers which are intended to challenge
conventional thinking. At the same time, all interested indi-
viduals will be invited to examine and offer their comments
on these documents via Internet-based discussions. The three
scheduled workshops are:

* Freshwater Ecosystem Management & Social Security,
April 13-15, 1999, Harare, Zimbabwe

* Freshwater Ecosystem Management & Economic Security,
June 9-11, Bangkok, Thailand

* Freshwater Ecosystem Management & Environmental
Security, June 22-24, 1999, San José, Costa Rica

The draft Vision for Water and Nature will be submitted at
the Stockholm Water Symposium in August 1999 and provision
will be made, if required, for a final round of consultations to
complete the Sector Vision. It will then be incorporated into
the final product of the overall process: an integrated World
Water Vision for the 21+ century, to be tabled at the 2™ World
Water Forum and associated ministerial conference in The
Hague in March 2000.

A website has been launched to provide information
specifically on the Water and Nature process, post key
documents such as the discussion papers and workshop
reports for downloading, and provide a forum for input into
the consultations (http:/mwww.waterandnature.org)
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Annex 4

Freshwater Ecosystem Management & Economic Security Workshop Agenda
Bangkok, Thailand, June 9-11, 1999

Day 1
8:00-8:30
8:30-9:30

9:30-10:00

10:00-10:30
10:30-11:30

11:30-12:15

12:15-13:15
13:15-13:30
13:30-16:30

16:30-18:00

Wednesday, 9 June, 1999

Registration

Opening session

Welcome — Hans Friederich, IUCN-South & Southeast Asia Region
Opening remarks - Chair

Overview on Vision for Water and Nature — Chris Morry
Presentation of participants and expected outputs of

the meeting — Lucy Emerton

Presentation of the Background Document
The discussion paper for the Economics Stream — Wolf Krug

Coffee Break

Discussion of the Background Document
Reactions from the floor

Background on the Vision work

The Sodial Security stream — Gabriella Richardson

The World Water Vision Water for Food component —
Thierry Facon

The World Water Vision Water for People component —
Wilas Techo

Lunch
Framework for discussion groups — Chair

Discussion Groups ~ Framing the issue

® Group 1. The uses and users of freshwater ecosystems:
Commercial and industrial users

® Group 2. The uses and users of freshwater ecosystems:
Local livelihoods

(Coffee available during discussions)

Reporting work - Discussion groups
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Day 2
8:30-9:45

9:45-10:15
10:15-12:30

12:30-13:30
13:30-15:00

15:00-15:30
15:30-16:00

16:00-18:00

Thursday, 10 June, 1999

Framing the issue
Report of discussion groups from 9 June
Reactions from the floor

Coffee Break

Discussion Groups ~ Exploring solutions

Framework for discussion groups — Chair

® Group 3. Economic measures: Which?

(Design and choice - incentive measures, pricing,
financing mechanisms, fiscal measures, policies, etc.)

@ Group 4. Economic measures: How and who?
(Implementation and decision-making, institutional
responsibilities, collaboration/conflicts between sectors
and levels of scale, integration into private sector strategies
and actions, etc.)

Lunch

Discussion Groups - Exploring solutions (continued)

® Group 3. Economic measures: Which? (Design and choice —
incentive measures, pricing, financing mechanisms, fiscal
measures, policies, etc.)

® Group 4. Economic measures: How and who?
(Implementation and decision-making, institutional
responsibilities, collaboration/conflicts between sectors and
levels of scale, integration into private sector strategies
and actions, etc.)

Coffee Break

Day 2 Closing Plenary

Outline of Draft Framework for the Final Statement
Overview of Day 3 — Drafting team

Reporting work

Discussion groups

Vision drafting team produces a draft statement

Day 3
8:30-9:30

9:30-10:00
10:00-10:30
10:30-12:00
12:00-13:00
13:00-14:00
14:00-15:30
15:30-15:45

Friday, 11 June, 1999

Proposing solutions
Report of Day 2 group discussions
Reactions from the floor

Presentation of the draft statement

Coffee Break

Discussion of the draft statement

Lunch (redrafting of the statement based on discussion)
Open presentations from participants

Finalising the redrafted statement

Closing Plenary (with coffee)
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DISCUSSION PAPER

Preface

This paper is written as a contribution to the World Water
Council's Vision for Water, Life and the Environment in the
21* Century (the World Water Vision). It is one of three
papers, commissioned by IUCN, linking freshwater ecosystem
management and human security. The other two papers
investigate the links between freshwater ecosystem manage-
ment and social security, and economic security (Soussan et al.,
1999; Swanson and Doble, 1999). The primary objective of
this paper is to summarise current thinking on the associations
between freshwater ecosystem management and environ-
mental security. The purpose of the paper is to stimulate and
provoke discussion at a workshop to be held in San José,
Costa Rica, in June 1999.

There are numerous different ideas incorporated in the
concepts of ecosystem management and environmental
security, and this paper is far from comprehensive. However,
it is not intended to be a definitive statement, but rather aims
to highlight the principal areas of concern in this field and to
emphasize the challenges that face communities around the
world as the twenty-first century approaches.
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Executive SUMMary

This paper has been produced to provoke discussion
at a workshop to be held in San José, Costa Rica, as part of
the World Water Council’s Vision for Water, Life and the
Environment (Serageldin, 1999). It is not intended as a defini-
tive statement but aims to highlight the links between the
management of fresh water and environmental security. It is
hoped that it will provide the basis for dialogue about what
is believed by many to be one of the most pressing issues
currently facing humanity.

As the 21% century approaches, humankind is struggling
with many complex problems related to management of fresh
water ecosystems. Past mismanagement of these ecosystems
has resulted in widespread environmental degradation,
destruction of ecosystem functions and loss of wildlife habitat.
There is evidence that human-induced changes in fresh water
ecosystems have brought about reductions in environmental
security.

For the purpose of this paper, environmental security is
defined as:

that aspect of human well-being determined by the state

of ecosystem resources and functions. The level of envi-

ronmental security affects the extent to which the social
aspirations, economic goals and ethical commitments

of both present and future generations can be met.

The definition acknowledges the fundamental linkages
between environmental security and management, economic
development and the social well-being of people. This paper
provides a review of technical issues related to freshwater
ecosystem management and environmental security. Manage-
ment strategies are considered within the context of a
pressure-state-response model.

A number of issues associated with environmental security
are presented and indices are used to show worldwide
trends. However, it is recognised that statistics alone cannot
adequately describe environmental security, and that there are
limitations with all the indicators used. Not least, the complex
nature of interactions between humans and the environment
means that it is currently impossible to derive quantitative links
between indices of pressure, ecosystem state and environ-
mental security. Nevertheless, the indices provide a crude way
of assessing temporal and spatial variation in pressures on
freshwater ecosystems and environmental security. The data
demonstrate that worldwide there is:
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e increasing human-induced pressure on natural freshwater
ecosystems;

e increasing degradation of freshwater ecosystems, in the
sense that they are increasingly unable to provide the services
which benefit humankind;

e greatest environmental security in countries which have
most altered their freshwater ecosystems (i.e. developed
countries).

Advocates propose ecosystem management as the
modern and preferred way of managing natural systems.

It is a management approach that aims to increase security
through protection of the environment, maintenance of
ecosystem functions, preservation of biodiversity and by
ensuring sustainable development. There are numerous
definitions of ecosystem management, but for the purposes
of this paper it is defined as:

deliberate and conscious manipulation of ecosystem

structure and/or function, or regulation of human uses

of ecological systems, so as to retain defined and desired
features and processes, and to meet human needs in an
optimal and sustainable way.

Although largely accepted at the highest political levels,
strategies for the practical implementation of ecosystem
management are currently ill-defined.

Catchments provide the most appropriate physical entity
on which to base freshwater ecosystem management. In this
paper it is suggested that integrated catchment management
(ICM) is the most practical strategy for implementing this.
ICM is defined as:

the coordinated planning and management of the water

resources of a river basin, considering its interaction with

land and other environmental resources for their equitable,
efficient and sustainable use at a range of scales, from

local to catchment level (DFID, 1997).



Good management practices introduce feedback mecha-
nisms that both mitigate and adapt to the impact of human
interventions in freshwater ecosystems. A range of technical
measures that hold promise for ICM include:
demand management;
water recycling;
desalination;
water harvesting;
wastewater treatment;
watershed and groundwater resource protection;
habitat protection;
changes in the operation of dams and, in some instances,
their decommissioning;

o rehabilitation and restoration of freshwater ecosystems;
e Dbiotechnology.

However, there remain considerable impediments to the
practical application of ICM principles. These include lack of:
e understanding of linkages between land-use patterns,
hydrological regime and biotic response;

e data to support demand-management programmes;

o effective monitoring;

e practical methods to integrate environmental, social and
economic aspects of freshwater ecosystems;

e methods for incorporating science within the decision-
making processes;

e involvement of all stakeholders in decision-making;

e community organisation and environmental education;
e unambiguous laws/conventions governing the use of
international watercourses.

Environmental security priorities in the developed and
developing world are very different. In developing countries,
the emphasis must be on ‘elementary environmental care,’
mostly oriented to meeting basic water supply, housing and
waste disposal needs. However, this must be done in the
context of overall management strategies that safeguard the
environment and protect the natural resources on which
so many people, particularly the rural poor, depend. In the
developed world, the emphasis must be on protecting the
few remaining natural and semi-natural freshwater ecosystems,
ameliorating the impact of existing development and restoring
degraded ecosystems. Although the priorities are different, it
is a key tenet of this paper that the basic doctrine proposed
within the ICM concept applies to both developing and
developed countries.

DISCUSSION PAPER

Increasing environmental security through ICM requires
that:

e issues of environmental change and security are dealt with
holistically;

e |CM strategies satisfy both immediate and long-term
needs;

e research findings are used to provide an analytical perspec-
tive of problems, guide policy-making and inform assess-
ments of management interventions;

e resources are directed towards identifying vulnerable geo-
graphic regions and sectors of society and promoting adapta-
tion and resilience in both;

o the impediments listed above are overcome.

This paper summarises three different future scenarios,
developed, in draft form, by the Scenario Development Panel
of the World Water Council. These provide very different
visions of possible futures. In the ‘conventional water world' it
is postulated that if economic growth, technological advances
and demographic trends continue as at present, by 2025
the problems impacting on freshwater ecosystems will be the
same as today, but increased in number and consequences.
At the global scale, there will be a net reduction in environ-
mental security, particularly in developing countries. Alternatively,
in the ‘water crisis’ scenario, it is postulated that if there is
a slow-down in economic growth, less dissemination of new
technologies and a failure to adopt water strategies, then
there will be increased water scarcity and catastrophic reduc-
tion in environmental security in many regions. f the third
scenario, a 'sustainable water world,’ is to be achieved,
with an associated increase in environmental security, then
significant changes must be made in the way that humankind
manages and utilises freshwater ecosystems.
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