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Foreword

Two years ago, the Water Observatory of the Botin Foundation launched a book
entitled “Water, agriculture and the environment in Spain: can we square the circle?’.
Based on the Spanish experience, this volume showed how emerging paradigms have
changed the water management picture, and how water management is subject to an
increasing number of variables that transcend the watershed scale. Take for instance
the concepts of soil storage (green water) or virtual water flows, which trigger essen-
tial changes to the way water balances have been traditionally computed; or the role
of food trade on water use patterns, which presents strong implications for the con-
ventional notion of food security. More than ever, these have made water policy a
global issue.

The present book takes the idea one step further. While keeping an eye on the
Spanish experience, we attempt to draw from the experience of international institu-
tions and specific case studies to single out some of the aspects that will constrain the
way we manage our water resources in the future. Readers will find that some of the
chapters present a more traditional outlook, while others are more innovative. All of
them however show that water management is subject to the same rapid change that
permeates most aspects of our daily lives, and that adapting is perhaps the main task
at hand.

This book compiles the papers presented by sixteen international experts at the
6th Botin Water Workshop, held in Madrid, Spain, in November 2012. It is divided in
three sections. Section one provides an introduction to the prevailing concepts of inte-
grated water resources management (IWRM). Thus, chapters one to three showcase
the history of the IWRM concept and its guiding principles. They also acknowledge
some of the emerging issues that water managers will need to take into account in
coming years, as well as critical views as to what IWRM can achieve and what lies
beyond its means. Chapters four and five present views from members of the Organi-
zation for Economic Co-operation and Development and the World Trade Organiza-
tion, two international organizations which are likely to play increasingly important
roles in the manner in which water embedded in food and manufactured products
flows around the globe.

Section two builds on the Water Observatory’s ongoing research on Spain and
Latin America. Chapters six to ten draw overarching conclusions from issues such
as the role of virtual water trade, the state of freshwater ecosystems, the relevance of
groundwater resources and urban water supply or the role of water institutions. These
set the scene for section three. Chapters eleven to sixteen present a series of selected
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case studies dealing with the reality of integrated water resources management in
countries so diverse as Peru, Spain, Chile or China. All of them showcase the beauty
of the concept when applied to real-life situations, as well as its practical limitations.
Overall, most authors highlight the importance of IWRM as a useful utopia, whose
value lies more with the steps that need to be taken than with reaching an ever-elusive
end goal.

We hope that this book will provide a valuable contribution to the current debate
on the world’s water resources.

The Editors



About the Water Observatory
of the Botin Foundation

Over the last two decades the Marcelino Botin Foundation has maintained the Observ-
atory of Trend Analysis, a private research body whose purpose is to investigate the
drivers that catalyze change in today’s society.

The Water Observatory, one of its branches, is Spain’s first interdisciplinary
think tank on water. It was created in 1998 and specializes in analyzing water-related
issues of national and global importance (http://www.fundacionbotin.org/water-
observatory_trend-observatory.htm). The Observatory is known for its scientific
rigor, which combines natural science with economic and social science perspectives
to offer new ideas that may contribute to underpin decision-making in the field of
water resources.

Since its early days, the Observatory has provided a forum for the exchange of
ideas among water experts, facilitating the transfer of new knowledge to water deci-
sion makers and to society as a whole. In more recent times, the Water Observa-
tory has focused on developing and disseminating water footprint, virtual water trade
and water and food security concepts, particularly in the context of Spain and Latin
America.

As per the proposal of Board Member Emilio Botin O’Shea, the Botin Foundation
launched a multidisciplinary analysis of Spain’s groundwater resources in 1998. Over
the ensuing four years, Professor M.R. Llamas led this project, which culminated
with a presentation at the 2003 Kyoto World Water Forum. Its outcomes remain an
influential benchmark for groundwater policy in Spain.

Between 2004 and 2008 work focused on the organization of international work-
shops on water resources. The main findings of these meetings were compiled in two
books, entitled Water Crisis: Myth or Reality? and Water Ethics, both which can
be freely downloaded from the website. Since 2008 the Water Observatory has also
published twelve monographs (PAV and SHAN papers), a special issue of the Water
Policy journal and three books, entitled Water Footprint and Virtual Water Trade in
Spain and Water, Agriculture and the Environment is Spain: can we square the circle?
and Rethinking Water and Food Security, respectively. Most of these works have been
presented at major international meetings, including the Stockholm Water Week or
the World Water Forum.

Towards the end of 2005, Prof. Llamas delivered a speech in the opening session
of the academic year of the Royal Academy of Sciences of Spain. This conference
dealt with new water management paradigms, including the colors of water and the
role of virtual water flows. Research on these new ideas crystallized in the formal
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constitution of the Water Observatory as a think-tank to promote innovation in water
management practices. Thus, the Water Observatory was established as an ongoing
collaboration agreement between the Botin Foundation, the Universidad Complutense
de Madrid and the Universidad Politécnica de Madrid.

Research staff is recruited through these universities, which also provide the venue
for the Secretariat and offices. Ramoén Llamas, Emeritus Professor of the Universidad
Complutense, is the serving Director, while Alberto Garrido, professor of Agricultural
Economics and Natural Resources at the Universidad Politénica of UPM, and Direc-
tor of the CEIGRAM, is Deputy Director.

The activities of the Water Observatory have led to outstanding policy impacts.
Take for instance the effect of the groundwater project on the groundwater manage-
ment regulations of Spain’s 2001 National Water Plan; or the decision by the Ministry
of Environment to include the water footprint in Spain’s River Basin Management
Plans (BOE, no. 229, September 22nd 2008), in line with the European Union (EU)
Water Framework Directive (WFD) (2000/60/EC).
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Chapter |

Integrated Water Resources
Management (IWRM):The
international experience

Mohamed Ait Kadi
Chair of GWP Technical Committee, Global Water Partnership,
Stockholm, Sweden

ABSTRACT: Water is now seen as a central plank of sustainable natural resources
management, it is embedded in all aspects of development — food security, health,
and poverty reduction — it is essential for economic growth, and it sustains the natu-
ral ecosystems on which everything else depends. Implicit in all this is the need for
integration. This is already at the heart of Integrated Water Resources Management
(IWRM) and this chapter argues that it is timely to revisit IWRM as an approach
that can facilitate and lead the process of ‘greening’ the world’s economies. There are
skeptics, but evidence is presented from the 2012 UN survey of 134 countries that
82% have embarked on reforms to improve the enabling environment and integrate
approaches to water resources management, 65% have developed IWRM plans, and
34% say they are at an advanced stage of implementation. It is argued that IWRM is
no longer just an idea; it is a reality for many. It is truly ‘fit for purpose’ — a process
whose time has come.

I INTRODUCTION

Integrated water resources management is a concept that few would argue against.
Surely, it is a given that if we wish to manage scarce water resources effectively and
avoid wastage then we must approach this together in a coordinated manner. Indeed,
the idea of taking a ‘silo’ or fragmented approach to resource planning would seem
archaic today. This essentially simple idea has growing international acceptance, yet
implementing it in reality has proved to be far from simple and some argue that it is
an ideal that is largely unattainable in practice. Biswas (2008) is just one skeptic who
wonders why it has not been possible to properly implement a concept that has been
around for at least two generations.

But there is another reality. Across the world, economies are expanding, cities are
spreading, populations are growing, and many are enjoying better living standards.
But what is not growing are the natural resources that underpin all this economic and
social development. Water, in particular, is a limiting resource in many countries. We
do not yet face a global water crisis, that many are predicting over the next 30-50
years. But there is little doubt that recent global events — increasing food and energy
prices, severe droughts and floods, worries about water and food security, and the
threat of climate change — have heightened our concerns over water availability.
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Water is now seen as a central plank of sustainable natural resources manage-
ment, it is embedded in all aspects of development — food security, health, and poverty
reduction — as it is an essential part of sustaining economic growth in agriculture,
industry, and energy generation, and it sustains the natural ecosystems on which eve-
rything else depends. The Stockholm Statement (2011) described water as the ‘blood-
stream of the green economy’. But if the world continues to use water at current rates
it is estimated that demand could outstrip supply by as much as 40% by 2030.

Water management and water scarcity have rightly come to preoccupy many dif-
ferent sectors in many different societies as never before. There is now a worldwide
movement and new enthusiasm towards sustainable resource use. And implicit in all
this is integration. This has always been at the heart of IWRM and so it is now timely
to re-visit this concept as an approach to development that can facilitate and lead the
process of ‘greening’ the world’s economies. How has thinking about IWRM shifted
in recent years? Is there a more universal understanding of what IWRM means? Are
the drivers in place to make it more attainable? What are the experiences of those who
seek to practice IWRM? Is it now a process that is truly ‘fit for purpose’ — a process
whose time has come?

2 OUR JOURNEY

The origins of IWRM are now part of water resources history. Snellen & Schrevel
(2004) provide an excellent account of this. They cite establishing the Tennessee
Valley Authority (TVA) in 1933 as an early example of how to bring together the
different facets of water use, such as navigation, flood control, and power produc-
tion, for economic development. But the modern ideas of IWRM - the need for
integration in and across the water sector — have their roots in the 1977 inter-
national water conference, which led to the Mar del Plata Action Plan. In 1992
IWRM was incorporated in what has now become known as the ‘Dublin Principles’
which was a precursor to including TWRM in Agenda 21 of the United Nations
Conference on Environment and Development (UNCED). This is about improving
water resources management by connecting the many different water services and
providing good governance, appropriate infrastructure, and sustainable financing.
In 1996 the Global Water Partnership (GWP) was founded to foster IWRM and
provide a global forum for dialogue among corporations, governmental agencies,
water users, and environmental groups to promote stability through sustainable
water resources development, management, and use. In 2002 the World Summit on
Sustainable Development (UN, 2005) in Johannesburg again called for the devel-
opment of TWRM and all countries agreed to develop IWRM and water efficiency
plans’.

The advent of IWRM marked a fundamental shift away from the traditional
top-down, supply-led solutions to water problems that were dominated by technol-
ogy (McDonnell, 2008). When water was plentiful and abstractors few, the rules
of water sharing in most societies were few and basic. But as water use increased,
shortages occurred and awareness grew of the impact this had on the environment,
more complex institutions were needed to negotiate and coordinate water allocations
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Box I: Integrated water resources management:
Definition and approaches

The Global Water Partnership (2000) defined IWRM as:

‘IWRM is a process which promotes the coordinated development and management
of water, land, and related resources in order to maximize the resultant economic
and social welfare in an equitable manner without compromising the sustainability of
vital eco-systems’

This definition is the most authoritative definition on IWRM.These are often referred to
as the IWRM ‘principles’ (GWP, 2000).

IWRM is defined as a process; it does not offer a ‘blueprint’ approach to water man-
agement. Water resources are different from place to place and so too are development
priorities and social and economic issues. Country or water basin planning may differ
but IWRM provides a common approach and experience shows that there are features
common to all. These include a strong enabling environment; sound investments in infra-
structure, clear robust and comprehensive institutional roles;and effective use of available
management and technical instruments.These are the practical elements of implementing
IWRM (Muller & Lenton, 2009).

Economic . Environmental
( Efficiency ) ( G ) ( Sustainability ]
s 3 e

Management Enabling Institutional

Instruments Environment Framework

» Assessment » Policies » Central - Local

» Information » Legislation » River Basin

» Allocation » Public - Private
Instruments

¢ 8 %

Balance ‘““water for livelihood” and “water as a resource”

Figure | Common IWRM features.

Since its inception in 1996 GWP has driven a worldwide movement towards IWRM.

It has helped countries around the world to (I) recognize basic principles that underpin
good water management; (2) develop a stronger enabling environment of policies and
laws; (3) build more appropriate institutional frameworks; and to (4) share, adopt and
adapt management instruments and tools (Ait Kadi & Arriens, 2012).




6 Integrated Water Resources Management (IWRM):The international experience

among different users. Administrations responsible for developing and managing
water resource infrastructure had to pay more attention to managing and protecting
the resource (Muller & Lenton, 2009).

At first ‘integration’ meant bringing together water resources with engineering
and economic driven solutions. But there was increasing awareness that the way land
is managed impacts water resources and vice versa and that water quantity could not
be managed in isolation from water quality. As water demands increased it became
clear that bridges were needed between human and natural systems and between the
water sector and the economy. ‘Vertical’ bridging was also needed across different
levels of decision-making from local, provincial, and national to river basins and
transnational scale. So the idea of integration grew to include more decentralized
approaches to water management in a more holistic context together with an appre-
ciation of local ideas and demand management (McDonnell, 2008). But integration
did not mean that everything needed to be together and managed under ‘one roof’
or that sectoral decision-making should be abandoned. On the contrary, this was
considered to be both undesirable and unworkable. What was clear though was that
integration meant increasing complexity and this has undoubtedly contributed to the
concerns about fully achieving it.

3 THE STATUS OF IWRM IN THE WORLD

Concerns about the reality of implementing IWRM have been raised many times.
Most recently in the 2011 International Dresden conference, IWRM experts con-
cluded that, although IWRM has gained worldwide acceptance over the past 20 years
and is now included in national policies, strategies, and laws, actual implementation
is lagging behind (Borchardt, 2011). So what is the current state of IWRM planning
and implementation? Are the critics right to be sceptical? Since the Johannesburg
commitment in 2002, many nations have begun developing IWRM and water effi-
ciency plans’.

Substantial evidence to support IWRM comes from the UN status report on Inte-
grated Approaches to Water Resources Management (UN, 2012) published in time
for the Rio+20 Conference. Some 134 nations across the world (Figure 2) responded
to the survey carried out to determine progress towards sustainable water resources
using integrated approaches measured against the practical elements of implementing
IWRM, namely, a strong enabling environment; sound investments in infrastructure,
clear robust and comprehensive institutional roles; and effective use of available man-
agement and technical instruments (Muller & Lenton, 2009). Here we review some
of the highlights of this survey.

3.1 Enabling environment: Policy, Laws & Plans

Over the past 20 years, since the 1992 UNCED conference, most countries in the
survey have observed increases in water-related risks and competition for water use
across all sectors (UN, 2012). In high HDI countries (HDI is the Human Develop-
ment Index which is a composite index that measures health, knowledge, and income
according to which countries are categorised in four bands: low, medium, high, and
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I Participated in survey

Figure 2 Countries participating in the UN IWRM survey (UN, 2012).

very high) water for the environment is seen as the main priority while in low HDI
countries the focus is on domestic water supplies, particularly for growing cities, fol-
lowed by water for agriculture.

Encouragingly, 82% of countries have embarked on reforms to improve the
enabling environment and integrated approaches to water resources management.
Some 65% have developed IWRM plans and 34% say they are at an advanced stage
of implementation. But 25% report obstacles to implementation such as weak and
conflicting legal frameworks and inadequate or non-existent strategic planning. In
Albania, the legal system has little in common with the European Union yet they
would like to move towards the EU’s Water Framework Directive (WFD). In Peru
and Samoa national laws conflict with traditional practices and customs. Azerbaijan
is concerned with challenging transboundary water issues while countries such as
Portugal, Denmark, and Germany, have difficulties in balancing internal agricultural,
industrial, and environmental water interests.

Integration is working well in high HDI countries and is driven by water scar-
city and environmental concerns (Australia, Spain) and by international agree-
ments such as the EU Water Framework Directive. Even countries with complex
federal and state structures have managed to agree and implement sweeping
reforms (Brazil, Australia). Many high HDI countries have the added advantage
of a legacy of ‘easy hydrology’ — low rainfall variability, rain distributed through-
out the year and perennial rivers sustained by groundwater base flows (Grey &
Sadoff, 2007).

Progress is much slower in low and medium HDI countries, which includes most
of sub-Saharan Africa and south Asia. Most have large rural populations that rely
on subsistence agriculture and are exposed not just to the vagaries of uncertain and
unpredictable seasons but also to the ‘difficult hydrology’ of absolute physical water
scarcity and severe flood risk, usually at different times but often in the same place
(Grey & Sadoff, 2007). More difficult hydrology usually means more costly infra-
structure to control and manage water.

One indicator used in the survey of how well water is integrated, is the inclusion
of water in planning documents, such as Poverty Reduction Strategies, National Strat-
egy for Sustainable Development, and National Environmental Action Plan. Almost
80% of countries included water in these plans.
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Box 2: Examples of IWRM in selected countries
(UN, 2012)

Some are moving ahead:

‘Better governance, public participation and dissemination of the planning process
and the implementation of the Policy instruments are recognized as major advances
in the legal and institutional structure’ (Brazil).

Some are stalled:

‘new policy formulation.... contested by the major stakeholders in the water sector,
civil society, organizations and the political parties. .... not only due to content of the
policy document rather due to the approach adopted for consultation’ (Sri Lanka)

A surprising 54% of countries are engaged in implementing transboundary water
agreements. They recognise that huge differences exist in the purpose and details of
such agreements and the additional challenges this brings to IWRM. GWP (2012) is
currently addressing this issue as it examines the role of international law as a facilita-
tor of transboundary water cooperation.

Overall, climate change was seen as an important driver of change but less so in
low HDI countries compared to other water development threats. The report rightly
points out that there is no quick fix for sustainable water management and so national
and international leaders must demonstrate their commitment for the long haul if it
is to succeed.

3.2 Developing infrastructure

The relationship between water sector reforms and support for infrastructure is a
weak but positive one. However, there is little evidence of a fully integrated approach
to infrastructure development, although awareness of the need is increasing. Brazil
offers one of the few encouraging examples. Over 65% of countries say their infra-
structure implementation is advanced but less so for flood management, irrigation,
rainwater harvesting, and natural ecosystems.

3.3 Finance

More than 50% of the countries say they have seen a notable increase in funding for
water resources development over the past 20 years. Though a few (10-15%) have
seen a decline. Many countries finance water resources development and management
from a range of government and aid sources. More than 60% of low HDI countries
indicate that grants and loans for water projects have increased. Others face obstacles
to raising finance but most recognise that more investment is needed. While many
countries have adopted policies and laws that water users and polluters should pay
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Box 3: Infrastructure and IWRM
Multi-purpose infrastructure:

‘Nowadays, an integrated approach to the development of multipurpose projects
and the incorporation of climate change impacts in the design of infrastructure can
increasingly be observed’ (Mexico).

Cross sector funding benefits:

‘Further mainstreaming of water considerations into other sectors’ plans (like envi-
ronment, agriculture) will assist with increasing the available financing through cross-
sector activities’ (Jordan)

Coordinating infrastructure:

‘In 2007, the Federal Government launched the Program for Accelerating Develop-
ment (PAC) based on strong coordination of public expenditure priorities, including
actions to enlarge the water supply, sanitation, irrigation and energy infrastructures,
as well as other water resources-related actions,among others’ (Brazil).

for water benefits and the costs involved, there is little progress in getting users and
polluters to pay for water resources and ecosystem services. Therefore, most recognise
there is still much to do. Indeed, low revenue generation is cited as one reason for
the lack of financial resources for investment and for Operations and Management
(O&M) and the need to rely on governmental budgets.

3.4 Institutional improvements

Survey results show that over 70% of countries now manage their water resources
at river basin level and processes to achieve this are well advanced in over 50% of
countries. Managing water at the lowest appropriate level (subsidiarity) is a fun-
damental tenet of IRWM which means taking a basin approach and decentralising
decision-making. Countries that have made progress with legal and policy reforms
are also most likely to have made progress with improving their water management
institutions.

Stakeholder participation is also a key component of IWRM and although all
countries consider this to be important, progress is slow in all but the very high HDI
countries. The latter have usually implemented stakeholder access to information.
They see this as an essential condition for active engagement and have a generally
positive view of the process though it requires careful management to avoid excessive
costs. Given the importance of gender in water resources management it is surprising
that 22% of countries thought that gender mainstreaming for water management was
not relevant to them.
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Box 4: Management instruments in IWRM

‘Several management instruments (e.g. issuing of permits, licensing, and monitoring)
have been developed and introduced, however; human capacity remains a major
challenge. This results in limited compliance to permit conditions and inadequate
pollution control. Only 50-60% of permit holders report their abstraction figures’
(Namibia)

Box 5: Morocco’s experiences in IWRM

In Morocco water security has always been a key component in economic and social
development.The growing demand for good quality water stems from increased industri-
alization and a rapidly growing population, accentuated by a progressive shift from rural
to urban living.

Over the last four decades the emphasis was to maximize the sustainable development
of the country’s surface water resources and their optimal use for irrigated agriculture,
potable water supplies, industrialization, and energy generation.This meant significant capital
investment in infrastructure to control rivers and to capture and use about two-third of the
country'’s surface water. More major infrastructure projects are at advanced stages of plan-
ning and construction to capture most of the remaining surface water potential by 2020.

As Morocco nears the end of the infrastructure development phase, emphasis is
shifting to the more sophisticated and difficult task of ensuring socially, technically efficient,
and sustainable allocation of existing water resources among competing consumer groups.
Morocco’s water economy is now characterized by sharply rising costs of supplying addi-
tional water and more direct and intense competition among different types of water
users and uses. Better management of existing supplies is the most rational response to
this growing water scarcity.As irrigation is the predominant water user, serious questions
were directed towards reducing wastage in this sector by restructuring production and
consumption patterns away from wasteful and low-value crops to more effective water
use for high-value crops.

To meet these challenges, Morocco has adopted an IWRM approach through mutu-
ally reinforcing policy and institutional reforms as well as the development of a long-term
investment program.The major policy reforms adopted include:

— Adopting a long-term strategy for integrated water resources management. The
National Water Plan will be the vehicle for implementing the strategy and will serve
as the framework for investment programs until 2020;

—  Developing a new legal and institutional framework to promote decentralized man-
agement and increase stakeholder participation;

— Introducing economic incentives in water allocation decisions through rational tariff
and cost recovery;
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—  Taking capacity enhancing measures to meet institutional challenges for the manage-
ment of water resources;

—  Establishing effective monitoring and control of water quality to reduce environmen-
tal degradation.

A new water law was promulgated in 1995 which provides a comprehensive frame-
work for integrated water management.

Investment efforts in the water sector continue to capture most of the remaining poten-
tial and develop the accompanying hydropower infrastructure to reduce energy imports;
meet the government’s objective for the potable water supply sub-sector which is to supply
virtually the entire rural and urban population by 2020; and continue the on-going expan-
sion of modern irrigation, which is expected to bring the total irrigated area to 1.35 million
hectares by 2020.This is the country’s full potential given the available water resources.

Morocco’s water reform experience offers a range of useful features covering mainly
the new institutional arrangements governing the water sector with the reinforced role
of the High Water and Climate Council as an apex body on national water policies and
programs and the creation of river basin agencies.At the sub-sectorial level, the Moroccan
irrigation agencies are unique as they integrate the provision of production services to
farmers with water supply — an approach that is so crucial for enhancing water productiv-
ity and farm output.

Although Morocco has developed a comprehensive water sector reform agenda, the
pace of implementing the reforms remains slow. It is indeed complicated by the place
water occupies within the set of interdependencies among the country’s different physi-
cal, economic, and social systems. Thus, reforms cannot be seen in isolation from socio-
economic development policy, urban policy and urban design, land use, and agricultural
policies etc.They should also be considered from the wider political and cultural changes
occurring within the country mainly with regard to the progress of democracy and dis-
tributive governance.

The Government is continuing its efforts towards completing IWRM reforms mainly
through improving sector governance, strengthening policy coordination bodies, and
improving sector organization. It has completed the issuance of all the decrees needed to
enact the 1995 Water Law. River Basin Agencies are being progressively empowered to
enact decentralized and participatory resource planning, co-fund resource conservation
and protection projects, enforce ‘user pays/polluter pays’ policies and aquifer management
strategies.

We can draw a number of key lessons from this experience:

Completing and enforcing I'WRM reform is key to restoring sustainability in Morocco’s
water management and promoting efficient use and allocation of water; achieving
a successful, sustainable, cooperative river basin is clearly a challenge; benefit can
be taken from other countries’ experiences but avoid ‘one-size-fits-all’ solutions to
water resources planning and management; and think political economy (nature and
pace of change).
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3.5 Applying management instruments

The survey encouragingly shows progress in implementing water management instru-
ments in all HDI groups and this is seen as a good indicator of improving water man-
agement performance and integration. Management instruments (tools and methods)
help decision-makers to make rational and informed choices between alternative
actions and support institutional sustainability. Although there is no accepted meas-
ure of water resources management performance, implementing management instru-
ments, which requires both financial resources and human capacity, can be a strong
indicator of improving water management performance and integration. The survey
also shows that there is a strong correlation between improving a country’s enabling
environment — policy, laws, and plans — and improving the adoption and use of these
instruments.

Over 60% of countries have implemented water resources monitoring and assess-
ment systems but these tend to be high and very high HDI countries. Over 50% of low
and medium HDI countries do not have systems in place. A lack of knowledge shar-
ing mechanisms in all but the very high HDI countries constrain integration. These
included scarcity and transparency of information, a lack of research, poor data han-
dling and management, and a lack of implementing capacity.

Less than 10% of low and high HDI countries have reached an advanced stage of
implementing financial instruments as a means of cost recovery.

4 COMING OF AGE

Over the past five years, people around the world have faced a daunting array of new
and increasingly inter-connected crises (food, energy, financial, climate and water)
that impact heavily across scales and boundaries, threatening the security of house-
holds, communities, natural resources, and national economies. These all hit the poor
hardest.

The concurrence of these crises during the last decade has challenged human-
kind’s optimistic vision of continuing progress in development, as well as the validity
of the current world economic models. Many more people have come to realise that
the earth’s resources cannot, in the long run, meet the demand of the world’s growing
population following the existing models of industrialised societies.

We have also become conscious of the fact that the problems are increasingly
and tightly interconnected. The problems we face with climate change for example
are embedded in the problems of water security, food security, and energy security
(Figures 3 & 4). These interconnections are often ignored when policy-makers devise
partial responses to individual problems (Ait Kadi, 2010). They call for broader pub-
lic policy planning tools with the capacity to encourage legitimate public/collective
clarification of the trade-offs and the assessment of the potential of multiple uses of
water to facilitate development and growth.

The success or failure of a particular policy initiative or strategic plan is largely
dependent on whether the decision-maker truly understands the involved interactions
and complexities. It is not surprising that the ‘intuitive’ or ‘common sense’ approach
to policy design often falls short, or is counter-productive to desired outcomes.
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Figure 4 Water — Food Security — Climate Change Nexus (Ait Kadi, 2010).

Understanding the challenges and their interconnections is a critical step in effective
policy design, policy implementation, and consensus building. IWRM provides a lens
through which the many interlinked drivers and potential consequences of economic,
social, and environmental changes can be identified and coordinates actions formu-
lated to holistically achieve economic efficiency, social equity, and environmental
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sustainability based on publicly available and transparent information .... Its imple-
mentation in the new context will need categorizing to optimize spinoffs and plans of
action for the short, medium, long term. It requires:

— Policy instruments that promote complementarities (economic, social, environ-
mental) and leverage change;

—  Fiscal instruments that give a price to environmental goods;

- Strengthened institutional arrangements that function within increasing complex-
ity, cutting across sectoral silos and sovereign boundaries;

— A new generation of financial instruments that share risk between governments
and investors and make new technology affordable;

—  Skills development that supports the emerging green sectors in the economys;

— Transparent information and monitoring: set targets, define trajectories and gather
the right information to monitor progress (e.g., on water/energy efficiencies);

- Education and awareness raising.

5 CONCLUSION

If we look at the past 20 years of IWRM experience, we see that it can be regarded
as a development process towards adaptive solutions to water-related problems. In
any location, the water management actions of today will build on the achievements
and experiences of the past. But where IWRM was promoted as a rigid formula or
prescription it has often failed to deliver the desired benefits.

GWP with others has for many years supported countries in developing an
integrated approach to manage and develop water resources. This approach has
always suffered from its technical and scientific origins within the water sector and
has not been easy to explain or ‘sell’ to politicians and other non-water decision-
makers. Nevertheless, despite the usual naysayers, the principles of IWRM are
now becoming well accepted and incorporated in policies throughout the world
as is indicated by the UN survey. Indeed, the idea of taking a non-integrated or
fragmented approach would seem archaic today. IWRM has however been difficult
to apply in practice as it requires considerable coordination and information shar-
ing between multiple sectors and different layers of authority. Administrations are
structured principally by economic sectors whereas water, as a natural resource,
impacts on and is impacted by these sectors but it has no institutional home. Water
resources are thus easily exploited and polluted by users due to its weak manage-
ment and/or regulation.

In essence IWRM is a means for solving problems and not a formula as it has
been some times promoted. It deserves constant reinforcement through technical and
political requirements.

Managing water resources now means meeting both human and ecosystem needs.
It is clear that IWRM requires fundamental changes in values, beliefs, perceptions and
political positions, not just in water management institutions but also in the stake-
holders themselves. Progress may be slow and questions complex but there really is
no alternative to IWRM (Snellen & Schrevel, 2004).
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ABSTRACT: The concept of Integrated Water Resources Management (IWRM) has
gradually gained recognition from water officers, users and academics over the last
twenty years. This is largely because INRM advocates a coordinated approach for
managing water resources in a way that balances social and economic needs with
care for nature. Whilst these general principles are difficult to argue with, [IWRM
is both controversial and elusive in practice. Critics argue that INRM is too vague
a concept to be meaningful, and that it lacks a sufficiently clear series of steps for
its practical implementation. Not the least of its shortcomings is the fact that many
decisions affecting water are made outside the world of water planning. Based on the
Spanish experience, this chapter examines the role of water accounting, food trade,
environmental externalities and intangible values as key aspects of water management
which still need to be resolved in practice.

Keywords: TWRM, intangibles, food trade, virtual water, environmental flows,
water pollution

I INTRODUCTION

Over the last two decades, Integrated Water Resources Management (IWRM) has
become a prevailing paradigm among academics, policy-makers and practitioners
within the water sector. As a management approach, rather than an end in itself,
IWRM encompasses a broad range of aspects, promoting a responsible use of water
resources by taking into account cross-sectoral dependencies. Precisely because TWRM
is a broad concept, it can be defined in a number of ways. Perhaps the most widely
accepted definition is provided by the Global Water Partnership, which states that
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IWRM is ‘a process which promotes the coordinated development and management
of water, land and related resources in order to maximize economic and social welfare
in an equitable manner, without compromising the sustainability of vital ecosystems
and the environment’ (GWP, 2000). In other words, IWRM is based on the under-
standing that water resources are an integral component of the ecosystem, a natural
resource, and a social and economic good. IWRM recognizes that freshwater is essen-
tial for human livelihoods and economic activities, as well as for the environment.
Finite and vulnerable, water is dealt with as a valuable resource which needs protec-
tion (Foster & Ait-Kadi, 2012). Suitably, IWRM advocates participatory approaches
that involve users, planners and policy makers at all levels.

The United Nations report several case studies with on-site implementations of
IWRM (UN, 2009). These include examples from places so diverse as Malaysia, Chile,
the U.S. or China. Rogers & Leal (2010) also present a series of case studies which
could loosely fall under the umbrella of integrated water resources management. Take
for instance integrated water supply and wastewater disposal in the Orange County,
California. Admittedly, some of the latter are too local or too restricted in scale to be
considered full-flight examples. However, they do showcase real-life situations where
win-win solutions were adopted to accommodate all water users while also enhancing
environmental protection, which is, in fact, the promise of IWRM.

A relatively recent survey by the Global Water Partnership reveals that only
twenty out of ninety-five countries surveyed had implemented IWRM at the policy
level (GWP, 2006). A more recent undertaking showed that this percentage had grown
to the point that 65% of countries presented some degree of IWRM implementation
by 2012. However, the same report mentions that it had slowed down or regressed
in countries with a low or medium human development index since 2008 (UNEP,
2012a).

Despite some success stories, the practical implementation of IWRM has proven
elusive. In this sense, it could be argued that the breadth of the IWRM concept - its
main advantage — is also its own undoing. At least, this is the underlying rationale
behind most critical voices. Conca (2006), for instance, only recognizes IWRM to be
useful as a policy-framing discourse, but highlights that it is also an ambiguous and
potentially contradictory notion. As Molle (2008) puts it, IWRM is too vague of a
concept to be practical. As such, it can be assimilated to a platonic ideal, much like
a ‘nirvana’ state, one of whose main features is that the sense of progress attached
to any shift in its direction is enough to make it an attractive focal point. Moreover,
IWRM is essentially hydro-centric whilst, in fact, most decisions that affect water
policy are made outside the water sector (UN, 2009).

Based on experiences from different countries, loris (2008) contends that water
management is essentially the art of choosing between equally important demands.
Since every basin is different, this author concludes that there is no blueprint to suit
them all. Within this context, claims for wide-ranging integration are unable to offer
much help when dealing with specific management questions.

All in all, IWRM is controversial. This chapter deals with some of the aspects which
often escape the debate on the practical implementation of integrated water resources
management. These include, but are not restricted to, water accounting, food trade, green
water and water pollution. The chapter also deals with the intangible value involved in
water allocation. These are often underpinned by ethical values — that may be different
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from country to country — or by the interest of different social groups, whose influence
may be of the greatest practical relevance in many cases. Most insights have been drawn
from specific dealing with the Spanish experience (De Stefano & Llamas, 2012).

2 THE WORLD’S WATER RESOURCES

The Earth is often known as the ‘Blue Planet’ for a reason. The hydrosphere contains
approximately 1400 million km? of water. However, only a small amount can be used
directly by human beings. Indeed, about 97.5% corresponds to saline waters and is
stored in seas and oceans. The main share of this fresh water (69%) is in the form of
ice and permanent snow cover in the mountain regions and the poles. In turn, about
30% exists within aquifer systems. Only 0.3% of the total amount of fresh waters on
the Earth are concentrated in lakes, reservoirs and river systems (Shiklomanov, 1998).
In absolute values, the largest volume of water resources are those of Asia and South
America, while the lowest correspond to Europe and Oceania.

Rivers, lakes and aquifers, however, are the principal sources of fresh water to sup-
port life necessities and economic activities. Shiklomanov (1998) calculates the differ-
ence between precipitation and evaporation from the land surface (119,000-74,200 =
44,800 km?3/year) as the total runoff of the Earth’s rivers (42,700 km3/year) and direct
groundwater runoff to the ocean (2100 km3/year). These figures tend to downplay the
role of green water — that which is trapped in the soils and is available for vegetation —,
and differ slightly from those shown in Table 1, but they have been considered suf-
ficiently representative for practical purposes.

Although the available figures are subject to uncertainty (Gleick et al.,2011), some
authors estimate the world’s water withdrawals to be between 3500 and 4000 km3
each year (Shen et al., 2008). Agriculture is by far the most important user, with 70%
of the total withdrawal, while industry accounts for 20%. Domestic use only com-
prises 10%. In this sense, it is important to distinguish consumptive uses from with-
drawals. Not all water withdrawals result in consumptive water use. This is because

Table | Approximate amount of annual precipitation, evaporation and runoff per continent in relation
to the water footprint (Australian Bureau of Meteorology, n.d.,and UNEP, 201 2a).

Avg. Total  Avg. Total WEFP! WFP
Surface Population rainfall rainfall  Evap. Evap.  Runoff (m3/ WFP  as %
Land mass ~ (*¥10° km?) (*10%) (mm) (mm) (mm) (mm) (km?®  person) (km?) rain

Asia 43,820 4216 650 28,500 410 18,000 10,500 1150 4850 17.0

Africa 30,370 1072 740 22,500 630 19,000 3500 1300 1400 6.2

North 24,490 346 800 19,500 470 11,500 8000 2800 970 5.0
America

South 17,840 596 1600 28,500 900 16,000 12,500 1900 1130 4.0
America

Europe 10,180 740 820 8400 590 6000 2400 1700 1250 15.0

Oceania 9010 37 440 4000 400 3500 500 1150 45 1.1

Note: Water-related figures have been rounded.Avg. stands for average, Evap. for evaporation and WFP for Water
Footprint.
| Numbers obtained or estimated from figure 4.4 in UNEP (201 2a).
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a large share of withdrawn waters goes back to the cycle in the form of wastewater
or irrigation return flows. On the other hand, not all consumptive uses stem directly
from withdrawals. Rainfed agriculture, for instance, represents a significant fraction
of the total water use without being responsible for any direct extraction from the
water cycle.

This is one of the reasons why global consumption is difficult to estimate. While
Shiklomanov (1998) reports that consumptive uses amount to about half the volume
of water withdrawn from the cycle - i.e. slightly less than 2000 km3 per yearmore
recent calculations yield significantly different results. Take for instance water footprint
estimates, which render a global water consumption per person of about 1400 m3/yr
(Mekonnen & Hoekstra, 2011). Water footprint figures by continent range widely,
from North America’s 2800 to the Asia and Pacific region’s 1150 m3 per person and
year (UNEP, 2012a). Based on these, the world’s total water footprint amounts to
9100 km? per year, which greatly exceeds the 2000 km?3 estimate provided above.

Part of this variability can be attributed to the ‘colors’ of water, i.e. blue, green
and grey. The blue water footprint is computed as the volume of freshwater in riv-
ers, lakes and aquifers that is consumed to produce the goods and services. On the
other hand, the green water footprint is the volume of rainwater stored in the form
of soil moisture, which plays a key role in natural ecosystems and rainfed agriculture.
Finally, the grey water footprint is the volume of polluted water that associates with
the production of goods and services (Hoekstra et al., 2011). The grey water footprint
is controversial as the scientific community is yet to reach an agreement as to how it
should be calculated. Currently, many authors consider it to be the volume of water
that is required to assimilate pollutants to such an extent that the quality of the water
remains at or above agreed water quality standards. However, such standards change
from country to country and from pollutant to pollutant, and are dependent of the
hydrological conditions. For this reason, a good number of authors do not calculate
the grey water or simply consider these numbers as a rough indicator.

The water footprint estimates consider green, blue and grey water, whilst
Shiklomanov’s estimates the blue component and omit green water as a consumptive
use. Both examples showcase how global water figures can change depending on how
they are computed.

Agriculture accounts for 92% of the total global water footprint. Livestock and
related products alone account for 27 percent, whereas industrial and domestic uses
only comprise 4.4% and 3.6 %, respectively (Mekonnen & Hoekstra, 2011). In absolute
terms, about 74 percent of the total water footprint represents rainwater stored in soil
(green water), 11 percent represents the consumptive use of surface and groundwater
(blue water), and 15 percent represents the freshwater required to assimilate pollution
from all sources (grey water). In other words, agriculture is by far the main water con-
sumer, while the role of industrial and urban uses is marginal. However, these two uses
play a crucial role in all the water policies due to its political and economic relevance
and to the leverage of the public or private corporations that control these activities.

If consumption amounts to roughly 9000 km3/yr, human beings are only con-
suming 8.5% of the precipitation that falls on emerged lands (Table 1). This average,
however, is not representative for all continents. Take for instance Asia. With a total
population of 4200 million people in 2010 and an average water footprint of 1150 m3
per person and year, the largest and most populated continent on Earth yearly uses
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about 4850 km3 of water. This is 17% of its total rainfall. In contrast, Oceania and
South America use up to 1.1% and 4% of their rainfall, respectively (Figure 1).
Looking at these numbers one would think that water scarcity at the world scale
is hardly a matter of concern. In this regard, and leaving aside the philosophical issues
raised in the previous section, there are several issues that need to be considered for
integrated management purposes. First and foremost, water is irregularly distributed
and accounted for. This implies that these figures are not representative of all basins
across each continent. Some regions be subject to greater pressures and confronted
with water scarcity sooner or later. In this regard, it becomes obvious that global
figures are only useful as a first approximation, and that numbers need to be dealt

Figure | (A) Total rainfall (1961-1990); (B) Water use. Country areas are deformed as a function of
total rainfall and water use, i.e. the larger the country is represented, the larger its propor-
tional share over the total of all countries (Gonzalez-Vallvé, 2012).
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with at the basin or sub-basin scale. Besides, not all water resources are destined for
human consumption.

An important corollary is that, given the role of agriculture as the world’s main
water consumer, food trade may provide a valuable means to balance the irregular
distribution of water across regions. Secondly, overall water figures tend to overlook
the problem of water pollution. While techniques to clean up our water resources are
becoming increasingly available, water pollution — particularly diffuse agricultural
contamination — is perhaps the greatest challenge to deal with. Contamination is not
the only environmental challenge, though. Environmental flows and green water are
also essential to underpin ecosystems. Finally, there are a series of intangible values —
social, economic, political and cultural — that constrain the implementation of the
IWRM principles at the basin scale. The following sections will delve further into
these aspects.

3 SOME KEY ISSUESYET TO BE RESOLVED IN IWRM

3.1 Water accounting

In a context of unevenly distributed water resources and increasing drought and pre-
cipitation in some regions, enhanced water efficiency and management is a major
challenge, not only for direct water users and managers, but also for indirect water
users such as policy makers, businesses, agricultural commodity trading companies
and final consumers. In most parts of the world, consistent water accounting sys-
tems are yet to be developed. Quantifying and accounting for water flows within the
economy (including environmental needs) and related impacts in the appropriate time
and spatial scales, would allow to attain transparent information to develop robust
allocation and management systems that underpin a green economy (UNEP, 2012b).

Traditional national water use accounts only refer to the water withdrawal within
a country. They do not distinguish between water use for making products for domes-
tic consumption and water use for producing export products. They also exclude data
on water use outside the country to support national consumption. In addition, they
include blue water use only, excluding green and grey water. In order to support a
broader sort of analysis and better inform decision-making, the traditional national
water use accounts need to be extended (Hoekstra et al., 2011).

However, sometimes the lack of sufficient data about climate, soils and growing
seasons is in many cases the greatest factor limiting the ability to provide meaningful
information on the water consumptive uses of crops or other products. This is most
often due to inadequate databases, or lack of access to existing data. And this causes
a cascade of errors in the final estimation of the consumptive water uses per crop and
surface.

As an example, the Spanish national water footprint accounting scheme is pre-
sented in Figures 2 and 3 versus the governmental traditional blue water use statistics
from the non-consumptive perspective, in Tables 2 and 3. The large differences in blue
water consumptive and non-consumptive uses in Spain, depending on the data source,
reflects the need of systematic, standardized and comprehensive water accounting
systems (UNSD, 2012).
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Figure 2 The Spanish water footprint accounting scheme per type of water (green, blue, grey).
The accounting scheme shows the various balances that hold for the water footprint related
to national consumption (WFcons, nat), the water footprint within the area of the nation
(WFarea, nat), the total virtual water export (Ve) and the total virtual water import (Vi)
(Mm?/year) (Mekonnen & Hoekstra, 201 1).

3.2 Food trade as a means to balance the irregular
temporal and spatial distribution of water

There is enough fresh water to produce food for the global population now and in
the future. However, world leaders must take action now by embracing transparency,
removing perverse subsidies and making WTO agreements fairer. According to the
McKinsey report, in a business-as-usual scenario, under an average economic growth
scenario and if no efficiency gains are assumed, global demand to withdraw water
would outstrip currently accessible water supplies by 40% by 2030 (2030 Water
Resources Group, 2009). There is a need to improve water efficiency and productiv-
ity around the world, both in humid and arid regions. This water embedded in com-
modities can be then redistributed through trade. The virtual water trade, at national,
regional and global scales, can be a tool for improving overall efficiency by capitaliz-
ing on the comparative advantages of certain water uses in particular regions. Virtual
water trade could be therefore a significant part of the solution of the global water
challenge.

Traditionally, water resources management has been dealt with from the local,
river basin or national perspective. Even if it is increasingly recognized that water
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Figure 3 The Spanish water footprint accounting scheme per sector considering green and blue
water. The accounting scheme shows the various balances that hold for the water footprint
related to national consumption (WFcons, nat), the water footprint within the area of the
nation (WFarea, nat), the total virtual water export (Ve) and the total virtual water import
(Vi) (Mm?®/year) (Mekonnen & Hoekstra, 2011). Note: When there is no brown legend,
livestock is included in the WF agriculture.

Table 2 National blue water accounting in Spain (Mm?/year).

Blue water withdrawals Blue water consumption
Source MIMAM, OSE (2010) MIMAM Garrido et al., Mekonnen &
(2001)* [in Fundacién (2007) (2010) Hoekstra
Mapfre, 201 1] (2011)
Urban water 4667 4941 3619 4042 479
supply
Agriculture 24,094 16,211 11,897 (crop) 16,178 (crop) 14,136 (crop)
259 (livestock) 260 (livestock) 750 (livestock)
Industry 1647 1772 1268 1700 330
Cooling 4915 6795 - - -

*Actual consumption has been evaluated in MIMAM (2001) in 20,783 Mm?®/year and the volume of returns in
14,539 Mm?®/year.
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Table 3 The Spanish water footprint accounting scheme per type of water (green, blue, grey)
(Mekonnen & Hoekstra, 201 1).

Item Green Blue Grey Total

Internal water footprint 41,039 9485 6826 57,350

Virtual water export related 16,052 6210 2487 24,749
to domestically made products

Water footprint within the area 57,091 15,695 9313 82,099
of the nation

External water footprint 32,561 3632 6977 43,170

Virtual water re-export 8349 2122 2606 13,077

Virtual water import 40910 5754 9583 56,247

Water footprint of national 73,600 13,116 13,803 100,519
consumption

Virtual water export 19,524 9049 3471 32,044

Virtual water budget 93,124 22,165 17,274 132,563

Note: The accounting scheme shows the various balances that hold for the water footprint related to
national consumption (WFcons, nat), the water footprint within the area of the nation (WFarea, nat), the total
virtual water export (Ve) and the total virtual water import (Vi) (Mm?/year).

governance has a global dimension, the linkages between international trade and
freshwater resources are rarely analyzed.

An obvious effect of international trade in water-intensive commodities is that it
generates water savings in the countries that import those commodities. This effect
has been discussed since the mid-1990s (Allan, 2011; Hoekstra, 2003). By ‘importing’
virtual water embodied in agricultural commodities, a nation ‘saves’ the amount of
water it would have required to produce those commodities domestically. Import of
water-intensive commodities reduces national water demand and potential impacts.
The importing country can then use the domestic water for more valuable purposes,
such as ecosystem services, urban water supply or tourism. Virtual water trade — the
water embedded in traded products ranging from crops to manufactured goods —
between or within nations could also mitigate drought cycles and be an alternative
to inter-basin water transfers. Virtual water trade can be a means of reducing water
scarcity. This is particularly relevant to arid or semi-arid countries with scarce water
resources. It also allows access to global water, usually green, to these countries with
scarce water resources. Virtual water trade, thus, has the potential to relieve water
stress and improve water security.

The other side of international trade in water-intensive commodities is that it
takes water in the exporting countries, which can no longer be used for other (domes-
tic) purposes (Chapagain et al., 2006). National water losses may be positive or
negative from an economic perspective depending on the context. Water losses are
positive in economic sense if the benefit in terms of foreign earnings they provide is
outweighed by the opportunity costs of water use and the negative externalities left at
the production site. The social and environmental costs that are often associated with
water use remain in the exporting countries; they are not included in the price paid
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for the products by the consumers in the importing countries. Even if there is a net
global water loss from an exchange, there might be a saving of blue water at the cost
of a greater loss of green water or vice versa.

About one-fourth of the global water footprint is related to production for export
(Table 4). The global virtual water trade for agricultural and industrial products totaled
2320 km?3 per year between 1996 and 20035, with crops contributing 76 percent and
animal and industrial products each contributing 12 percent. Within agriculture, it is
mainly low-economic value and high virtual water trade commodities that are traded:
Oil crops (43%), staple food (cereals, 17%) followed by industrial products (12%)
and stimulants (8%) (Figure 4) (Mekonnen & Hoekstra, 2011).

International trade can save water globally when a water-intensive commodity
is traded from an area where it is produced with high water productivity (low water
input per unit of output) to an area with lower water productivity (high water input
per unit of output) (Mekonnen & Hoekstra, 2011). However, at the global level, the
overall water saving estimate is generally a small percentage, about 5% of the global
agricultural water consumption, which is estimated at about 8400 km3/year. The order
of magnitude of this percentage is similar to the range of error in the calculations of
the water footprint volumes by commonly used methods, when these are estimated

Table 4 Internationalvirtual waterflows (1996—2005) (Mekonnen &
Hoekstra, 201 1).

Item Volume (billion m3lyr) Percentage (%)
Crop products 1766 76
Farm animal products 272 12
Industrial products 282 12
Total 2320 100

Stimulants Bovine products

Industrial products 7.9% 6.7%

12.2%

Sugarcrops
3.5%

Eruit Horse Nuts
ruits 0.5% 059 Sheep

Mili.ofoducts 0.5%
IP 6% Aots and Tubers
/ ' 03%
/ Sg';;st — Tobacco
Other e 0.2%

6.4% Poulzry \
0.8% ' Other

Cereals
17.0%

0.5%

Pulses

0.8% Swine products
1.5%

Oilcrops
42.7%

Figure 4 Contribution of different product categories to the global sum of international virtual water
flows (Mekonnen & Hoekstra, 2011).
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for national or bigger areas. Water footprint calculations, when applied to large scale
regions may have significant uncertainties and limitations (Liu et al., 2009).

Recent studies quantitatively corroborate that main international virtual water
flows are based on green water (Aldaya et al., 2010b; Mekonnen & Hoekstra, 2011)
(Figure 5). Major exporters produce under relatively favorable productive rainfed
conditions while most importers would have relied (at least partially) on their blue
water resources. Virtual water trade, thus, can reduce irrigation water demand and
play a role in ensuring water and water dependent food security in water-short coun-
tries. The virtual water trade can efficiently redistribute global water and partially
help to address the impacts of production.

At present, however, this option is far from being fully exploited due to the
absence of a more water friendly international trade regime with equal access to glo-
bal markets. Other obstacles are formed by the inadequacy of water pricing structures
worldwide and the agricultural subsidies in the EU and USA (Aldaya et al., 2010b).

The current global virtual water trade is primarily among the countries above
the low-income level in the World Bank country classification (Yang et al., 2006).
Countries with low-income levels are minor participants. As Allan (2006) points out,
socio-economic development is a prerequisite to access virtual water in the global sys-
tem. Besides, other factors are also interrelated with global green water trade such as
availability of land, labor, technology, the costs of engaging in trade, the potential for
further increases in the productivity of soil water and irrigation water, national food
policies and international trade agreements. There are factors that can also contribute
to increased food demand and to increased water use for food production, such as
population growth, changes in diets and the use of cereals and oilseeds for biofuel
production (De Fraiture et al., 2007; Gerbens-Leenes et al., 2009).

In the future, in a context of greater water demand, green virtual water trade
will probably become increasingly important from a global perspective. Rainfed
agriculture, with some of the highest yields in several regions, hold great underex-
ploited potential for increasing water productivity through better water management
practices — gaining more yield and value from water. In this context, the socio-economic
development of poor economies in humid regions, such as the case of Sub-Saharan

6%
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Figure 5 National virtual water balances. Arrows show gross virtual water flows >15 Gm?3/yr
(I Gm? = | km®) (Mekonnen & Hoekstra,2011).
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Africa, could let these economies enter the international market and promote the
virtual water trade solution, as Argentina did earlier. The importance of international
green virtual water trade and its contribution to water and food security in the future
will, though, depend on factors such as the productivity of blue and green water,
international trade agreements, and the nature of domestic economic objectives and
political considerations.

3.3 Environmental needs and water pollution
in the context of IWRM

Assessment of water availability, water use and water scarcity has been the subject
of increasingly intensive research over the past years (Millennium Ecosystem Assess-
ment, 2005). However, the requirements of ecosystems for green and blue water have
rarely been considered explicitly in such assessments (Aldaya ef al., 2010a; UNEP,
2012a).

This is a very important issue from a global perspective. Falkenmark &
Rockstrom (2004) estimated the water required to maintain ecosystem goods and
services as 75 percent of the total rainfall, while direct human water use represented
25 percent of the total. These figures include both blue (groundwater and surface
water) and green water (water stored in the soil).

However, more accurate figures are needed in relation to the water quantity that
is accessible and reliable for human use considering the water requirements for the
ecosystems, which is in principle a smaller quantity than the absolute raw water avail-
able in nature. Estimations of this type are rare and generally without enough factual
evidence.

Although many goals in the Johannesburg Plan of Implementation acknowledge
the importance of marine and coastal ecosystems (WSSD, 2002), there is less recogni-
tion of water needs to support ecosystems, which are themselves legitimate water users
(UNEP, 2012b). Ecosystems, which provide life-supporting goods and services, need
for water of adequate quantity and quality as well as appropriate timing. Although
the importance of formally recognizing the environment as a legitimate water user
is increasing, it remains on a relatively small scale in practice, with many aquatic
ecosystems still at risk (Garrick ef al., 2009). This includes not only environmen-
tal flow requirements — or aquatic ecosystem water requirements or ecosystem blue
water requirements, including groundwater and surface water, but also ecosystem
green water requirements — or terrestrial ecosystem water requirements (De Stefano &
Llamas, 2012).

Few are the studies including both the aquatic and terrestrial ecosystem water
requirements (Aldaya et al., 2010c; Salmoral et al., 2011; Willaarts, 2012) (Figure 6),
even if recent studies imply that this might be crucial. Latest research suggests that
forests might be by far the major water consumers in semi-arid climates, above agri-
culture, and that changes in land use may have a greater impact compared to climate
change on runoff reduction downstream (Willaarts, 2012). In this kind of climate, the
green water-based grasslands, man-made agrosilvopastoral systems, has enhanced the
maintenance of an extraordinarily high biodiversity.

If computing environmental requirements is difficult, water contamination poses
another major challenge. Accounting for water quality and related impacts on water
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Figure 6 VWater balance in the Guadalquivir river basin (Salmoral et al., 201 ).

resources is problematic. This is due to many factors, including the various different
types of pollutants coming from industrial facilities and agriculture; the interactions
among pollutants; the variety of ways water quality can be compromised (i.e. contam-
inant loads, temperature, odor, turbidity), and the various approaches to accounting
for the resulting impacts to ecosystems and communities.

A wide range of human and natural processes affect the biological, chemical,
and physical characteristics of water, and thus impact water quality. Contamination
by pathogenic organisms, trace metals, and anthropogenic and toxic chemicals, the
introduction of non-native species, and changes in the acidity, temperature, and salin-
ity of water can all harm aquatic ecosystems and make water unsuitable for human
use and ecosystem support (UNEP, 2010).

Solving water quality problems requires strategies to prevent, treat, and remedi-
ate water pollution. As a first order intervention, pollution can be prevented before
it enters waterways; second, wastewater can be treated before it is discharged; and
third, the biological integrity of polluted watercourses can be physically restored
through remediation.

In most industrialized nations, water quality improvement efforts focus on two
approaches: The construction of centralized or on-site water-treatment facilities and
wastewater plants, and regulations aimed at individual point source-polluters who dis-
charge water pollution, including both direct dischargers who discharge effluents into
receiving waters and indirect dischargers who release pollutants into sewer systems
that flow into treatment plants. As a result, the technology used for cleaning urban
and industrial waters has improved dramatically over the last decades. Today, most
effluents can be treated at a relatively low cost (US$0.5 to 1.5 per m3). Hence, the issue
of water quality in rivers has become a matter of political will and social awareness.

The flipside of the coin is diffuse pollution, which is particularly critical in aquifer
systems. This is the result of precipitation runoff from many diffuse sources including
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fertilizers, nutrients, and pesticides from agriculture, and oil, grease and toxics from
urban settlements. These diffuse pollutants from multiple sources are not easily regu-
lated, which largely explains why the efforts to address point sources have been more
successful to date.

Finally, emerging contaminants pose an increasingly important threat to the
health of water bodies, particularly in developed regions. A wide range of chemicals,
designed for use in industry, agriculture, and as consumer goods and chemicals unin-
tentionally formed or produced as by-products of industrial processes or combustion,
are potentially of environmental concern. The term ‘emerging contaminants’ does not
necessarily correspond to ‘new substances’, i.e. newly introduced chemicals and their
degradation products/metabolites or by-products, but also refers to compounds with
previously unrecognized adverse effects on the ecosystems, including naturally occur-
ring compounds. Therefore, ‘emerging contaminants’ can be defined as contaminants
that are currently not included in routine monitoring programs and which may be
candidates for future regulation, depending on research on their (eco)toxicity, poten-
tial health effects, public perception, and on monitoring data regarding their occur-
rence in the various environmental compartments (Petrovic et al., 2008).

3.4 Intangible values and IWRM

Intangible values are defined as those elements that should be considered in the proc-
ess of implementing IWRM but which are not easily quantifiable. This concept was
first included in the Declaration on the Ethics of Freshwater Uses by UNESCO’s World
Commission on the Ethics of Science and Technology (Delli Priscoli et al., 2004). The
idea of intangibles, also known as ‘externalities’ or ‘intrinsic values’, is recurrent in
water-related debates. This is only to be expected, as moral and ethical values ulti-
mately underpin most human decisions (Llamas, 2012).

In recent times, globalization has triggered a renewed interest in water ethics. Our
planet is home to seven billion people distributed in two hundred countries and at
least as many different cultures. Developments carried out within a given region can
have an impact on others, what often raises moral dilemmas. Since ethics are intrinsi-
cally intertwined with the local cultures and religions, regulating these activities poses
a significant challenge. Some authors consider that regulations should stem from the
universal principles of natural law, whilst others advocate a binding international
consensus. Overall, it is difficult to approach the issue of intangible values in a man-
ner that encompasses all relevant aspects. Perhaps the most illustrative way for the
purpose of this chapter is to focus on a specific geographic setting and to reflect on
the interests of different social collectives. Thus, the remainder of this section will deal
mostly with the Spanish experience, presenting an overview of the aspects involved
with politics, farming, local corporations, conservationist groups, the academia, water
managers and society at large.

Although sometimes overlooked by the average citizen, water management is
crucial in national-scale politics. Take for instance those United Nations Millennium
Development Goals that pertain drinking water and basic sanitation and the recent
decision to declare these as an obligation for every country.

Political parties are usually content if urban water supply is satisfied. This is
relatively simple to achieve — provided that there is enough funding —, as the technical
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solutions and expertise are readily available. It is also understandable in the sense that
urban agglomerations are the key to both economic development and election polls.
However, urban water only represents 8 % of the total consumptive uses in Spain. This
means that a large share of the available human and economic resources are devoted
to managing a small part of the water. In contrast, agricultural water management
receives comparatively little attention despite being the main consumer. This becomes
particularly clear in the case of groundwater resources, where illegal use is rampant
across the country (Llamas & Martinez-Santos, 2005; Martinez-Santos et al., 2008).

Water issues are frequently used as a political weapon during election time. Take
for instance the Ebro water transfer. In 2001, Spain’s conservative party passed a
decree for a 1000 km pipeline to take water from the Ebro river to the rest of Spain’s
Mediterranean coast. The socialist party, together with farmers from the Ebro basin
and conservation lobbies opposed the transfer strongly. Large demonstrations — at
times attended by several hundred thousand people — took place in different cities of
Spain, as well as in Brussels. As a result, water allocation became a major issue in the
months prior to Spain’s 2004 general election. The Ebro transfer was finally overruled
following a democratic overturn of the conservative government.

The emotional side of things tends to overrule technical expertise in such debates.
Consequently, some water managers view [IWRM with skepticism. A leading author
of Spain’s White Book on Water (MIMAM, 2000), who was also the Chief Planning
Officer of one of Spain’s River Basin Authorities for several years, told the authors of
this chapter that the efforts to obtain reliable data to underpin the implementation of
IWRM are largely useless because politicians are likely to ignore whichever informa-
tion that does not suit their agenda (Cabezas, 2012, personal communication).

While this may be the case in current times, it is expected that things should
change in the long run. After all, sound theories tend to permeate the collective mind
and eventually evolve into common sense. In this regard, relevant personalities from
Spain’s two main political parties have advocated the need for an overall agreement —
a ‘pact’ — on water issues. A recent book by the Water Observatory of the Botin Foun-
dation shows that the current climate of economic duress may be beneficial for this
purpose (De Stefano & Llamas, 2012).

Farming — and farmers — also bring important intangibles to water debates. As
a matter of fact, farmer lobbies have a great leverage in most countries (Mukherji,
2006), from the USA where they only represent 2% of the working force, to India,
where they represent 60%. In Spain farmers only account for 4% of the working
population, with differences from less than 1% in Balearic Archipelago to 12% in
Extremadura. Relevant changes in water policy almost necessarily need to take into
account the position of farmer lobbies. Win-win outcomes must be sought over zero-
sum solutions, as the latter are unlikely to be translated into practice. In this sense,
technology may prove beneficial in integrating the needs of ecosystems in water plan-
ning. Spain, whose agricultural sector is highly technified, provides a good example of
how the classic ‘more crops and jobs per drop’ motto is gradually changing to ‘more
cash and care of nature per drop’.

While agricultural activities are performed mostly by private people, food trade
is controlled by governments and by a few large international corporations (Allan,
2011). A potential increase in food prices in the near future, mirroring the volatil-
ity experienced in 2007 and 2008, raises concerns on how the water sector will be
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affected. In this regard, it should be noted that global and local water consumption
can be altered significantly by issues so diverse as the general increase in living stand-
ards in emergent countries (which triggers changes in dietary habits), the use of edible
crops as biofuels, the increased price of energy, or the manipulation of prices by gov-
ernments and international corporations.

Over the years, corporations have evolved towards the ideal of social responsi-
bility and, more recently, to the ‘shared value’ concept. Social responsibility reports
frequently pay attention to the ecological aspects, and deal specifically with water
issues (Orr, 2009). This is the rationale behind international initiatives such as the
Global Compact, which encourages corporations to contribute to ‘sustainable devel-
opment and to the green economy’, or the World Business Council for Sustainable
Development. This is largely uncharted territory for Spanish companies, although
some of the larger ones are beginning to show an incipient degree of concern about
the environment.

In global terms, industrial processes tend to use relatively little water. In fact, most
of it comes embodied in agricultural raw materials. The issue with industrial proc-
esses is more related to contamination. Since large companies usually have enough
economic means to ensure that polluted water effluents do not return untreated to
the water cycle, the polluter-pays principle is becoming increasingly widespread in
national and international legislation.

All in all, corporate social responsibility is yet to establish itself as a common
industrial practice. In this regard, the role of corporations is beneficial to raise aware-
ness as to the relevance of water in maintaining ecosystems. On the other hand — and
unless appropriate quality standards are established —, corporate responsibility may
end up as a watered-down ‘green disguise’ to increase the goodwill value of commer-
cial brands.

Conservation groups have attained recognition since the 1960s. Spanish conser-
vation groups currently coexist with the national chapters of international organiza-
tions such as the World Wildlife Fund or Greenpeace. Until the implementation of the
EU Water Framework Directive, public participation practices were scarce in Spain’s
water policy. Only those stakeholders with an economic interest in water (electric util-
ities, urban water supply companies, irrigators) were entitled to an opinion. Hence,
conservation groups were often left out of formal negotiations. To make up for this,
conservation groups have played an active role in public water debates. They have
also been proactive in denouncing illegal water usage and in prompting the authorities
to enforce the law in case of abuses. In some cases, these have exposed the weaknesses
of water authorities, whose means are often inadequate to cope with ever-increasing
responsibilities.

One of the most influential in the field of water resources is the Fundacién Nueva
Cultura del Agua (FNCA), which originated about fifteen years ago by the initia-
tive of several academics. FNCA comprised a variety of outlooks of the water sector
(hydrology, economy, sociology and law) and, due to its presence in a variety of
forums, including mass media, they managed to have their unofficial say in water
policy. The FNCA played an active role in assisting the socialist party with the can-
cellation of the Ebro Transfer. It also supported the alternative approach based on
desalination plants. While the later have not lived up to their full potential, FINCA
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is credited for supporting the transition towards state-of-the-art water management
practices in the country.

Water policy is currently open to all sectors of society, but the level of public
involvement is still low. More recent times have witnessed the birth of public water
research centers and private think tanks such as the Water Observatory of the Botin
Foundation. Other significant activity has been the survey on the Transparency of
the Water Authorities done as a joint venture by Transparency International-Spain
and the aforementioned observatory, an ongoing initiative that can be considered a
pioneering step at the world scale towards the evaluation of the intangible aspects of
IWRM.

4 CONCLUSIONS

Water is prevalent in all aspects of human life, from domestic use to economic activi-
ties and ecosystem conservation. IWRM is a welcome addition to the water manage-
ment community in the sense that it provides a much needed framework to deal with
all these aspects in a joint manner. For all its shortcomings, however, IWRM is best
described as a useful utopia that prompts water managers and users to think of the
broader picture, thus raising awareness about the manifold nature of the resource and
making its use more sustainable.

Perhaps the greatest challenge in modern water management consists in the
need to integrate tangible realities (volumes of consumptive and non-consumptive
water use, pollutant concentrations, economic figures and related jobs along supply-
chains) and intangible values (cultural, religious, political, educational and others).
The former provide a necessary foothold on objective figures, while the latter are
difficult to manage and quantify but usually play a larger role in political decisions.
Since all contexts are different, there can be no universal blueprint to underpin
water policy. In this sense, tailor-made assessments based on strong public partici-
pation processes are advocated as a means to optimize water management at the
basin scale.

Another important challenge pertaining water management is the fact that many
of those decisions which affect water are made outside the formal planning process.
These include key issues such as trade, agriculture, energy, economic or environmental
policy, and can be made by actors so diverse as individual farmers, international cor-
porations or supra-national authorities. In this regard, relatively new paradigms like
corporate social responsibility or virtual water call for further consideration within
the water management process.
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ABSTRACT: Integrated Water Resources Management provides a set of reasoned
principles that, if followed, would lead us to an improved water future. This promise
plus the backing of important international organizations has allowed TWRM ideals
to acquire a near monopoly on water management discourse. This is unfortunate
because, while the potential benefits of IWRM are large, its implementation comes
with its own set of economic, political and time costs, costs which are not always
considered in IWRM policy advocacy. Failure to recognize these costs can sometimes
result in outcomes counter to the goals of water sector reform. As important, the
ubiquity of IWRM in policy discussions means that lower cost and potentially more
effective options are sometimes not considered. This chapter highlights these points
by first describing the sometimes neglected costs of IWRM implementation, particu-
larly in developing country contexts. It then provides a set of case studies examining
solutions to water problems whose methods run counter to IWRM. The case studies
include a non-basin scale approach to reduce transboundary conflict in Central Asia,
a non-price solution to groundwater overdraft in western India, and non-participatory
methods in China to move low-value agricultural water to higher value urban uses
without decreasing agricultural production. The overall point of the chapter is not to
criticize IWRM. Rather it is to highlight that IWRM principles are simply one option
among many for improving the way we use scarce water resources.

Keywords: Integrated Water Management, basin, water pricing, water allocation,
groundwater

I INTRODUCTION

“The concept of Integrated Water Resources Management (IWRM) offers solu-
tions to the water crisis in linking water to other vital resources and viewing the
whole water cycle together with human interventions as the basis for sustainable
water management.’ (Advertisement for a Master’s Degree course in IWRM).

The goal of IWRM as stated in the quote above is noble: To achieve Sustainable Water
Management. The means for achieving the goal - linking water with other resources



38 Non-Integrated Water Resources Management

and considering the physical and human sides of the entire hydrologic cycle — appear
eminently reasonable. It is thus no wonder that IWRM has become the mantra to
overcome earlier water management mistakes emanating from narrow, sectoral think-
ing. We are now awash with calls for IWRM, with global programs to implement it,
loans to spur the way, and even, as the quote above shows, formal degree programs
to teach us how to do it. The idea of IWRM is so ubiquitous that one would be hard-
pressed to find any event in which water management is discussed that does not bring
up IWRM as the solution. Good water management has come to be synonymous with
IWRM. Put another way, a potential means for achieving good water management,
IWRM, has become the goal.

This transformation of a means to an end; of an idea into a ‘sanctioned discourse’
(Allan, 2003), has shifted our focus away from immediate water management prob-
lems and the interventions that could solve them towards idealized, all-encompassing
IWRM approaches that we hope will bring future benefit. It is true that short term
solutions to immediate problems are usually sub-optimal in an economic or engi-
neering sense. But these sub-optimal solutions can also be of great value when we
recognize that water management, at its core, is political and that implementation
of IWRM has costs in terms of time, money and political resources. A sub-optimal
solution, actually implemented, is better than an ‘ideal’ that never delivers change on
the ground. This fact is perhaps especially important for developing countries where
IWRM tends to be driven not by indigenous need but rather by foreign intervention
where it arises and is enforced ‘through international organizations, loan conditional-
ity, expert consultations, and economic as well as political pressure’ (Laube, 2007),
often at the expense of alternative solutions and paths.

The goal of this chapter is not to attack the principles of [IWRM or its goals as some
critiques have done (e.g. Biswas, 2004). Rather it is to remind us that 1) efforts to imple-
ment IWRM can have costs, some of them unrecognized, and that 2) because of these
costs, we should not forget that there are other options, some of which violate [WRM
principles, to solving present water problems. It does this by providing a set of examples
highlighting how Non-Integrated Water Resources Management can sometimes bring
benefits that in some cases decades of attempts towards IWRM have failed to achieve.

2 WHAT IS IWRM IN PRACTICE?

The GWP has probably produced the most comprehensive guidelines on the concepts
of IWRM (GWP, n.d.) As highlighted in that material by the World Bank Institute and
others, IWRM attempts to put the Dublin Principles into practice, emphasizing the
ideas of integration, decentralization, participation, and economic and financial sus-
tainability with the basin as unit for decision-making. In moving from ideas to actual
implementation, Shah & van Koppen (2006) and others have described that applica-
tion of IWRM has typically meant the establishment of an overall water policy and law
which uses the basin as the scale of management, establishes water rights, uses water
pricing in the resources’ allocation, and includes participation in decision-making.
What has happened when countries have tried to implement this set of practices?
The results have not always been as expected as the case of Sri Lanka shows (Samad,
2005). In 1993, the Government began a process of implementing water policy reform
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under technical assistance of the ADB (Asian Development Bank) in association with
the US Agency for International Development. Some 115 stakeholder consultation
meetings were held involving government agencies at the national and provincial
levels, policymakers, water managers, the private sector, professional bodies, NGOs
and all major water users. Working groups were set up involving NGOs to discuss
and identify the major problems, suggest policy prescriptions and propose appro-
priate institutional arrangements to implement the policy. The result was a package
of reforms mimicking the IWRM ideal described above. A water policy and water
law were established, existing water organizations were to be replaced by river basin
organizations, water use rights were established through withdrawal permits, permits
were made transferable to encourage water trade towards high valued uses and all
water was priced.

Despite following an apparently open process, the reform program was heavily
criticized. Sections of the press, non-governmental groups, religious bodies and some
farmer organizations argued that the process was in fact top-down and closed despite
the apparent efforts for inclusion. Other criticisms included the failure to draft the
policy document in the local language, insensitivity to the cultural aspects of water
and, importantly, that the whole exercise was to satisfy donor interest rather than
cater to national needs.

In the wake of intense agitation by the public and the media against the proposed
national water policy, the government first distanced itself and then withdrew the pro-
posals. The result was not simply that the process failed, but also that the opportunity
for any reform was greatly reduced. Open discussions of even some of the principles
of IWRM, such as cost recovery, have become politically impossible. External organi-
zations trying to help with the water sector are frequently accused of trying to buy
up or privatize Sri Lanka’s water. Almost 20 years after the reform process started,
there has been little change and when a drought hits the country, as is the case now,
there is no way to coordinate a response. The process of establishing IWRM sets back
progress in tackling Sri Lanka’s real water challenges.

In Africa, the push for IWRM has led to another set of problems. Tanzania’s 1991
water policy identified water development and provision as key national policy goals
and argued for more water storage creation (Shah & van Koppen, 2006). However,
Tanzania’s budgets were heavily donor dependent and creating new storage and infra-
structure went against donor practice at the time. Instead, Tanzania implemented
what donors would support: IWRM with state ownership of water resources, water
withdrawal permits, water taxes, river basin organizations, and water user associa-
tions (WUAs), but no attempt was made to get what Tanzania had defined as its peo-
ple’s needs, more and better-managed infrastructure. Without the right conditions in
place, the push for IWRM principles, in particular permit systems to manage water, in
Tanzania and other African countries actually disposed the poor from their access to
water (van Koppen, 2007) and undermined the goals of better water management.

3 IFWE CAN'T DO IWRM,WHAT CAN WE DO?

The IWRM ideal focuses on what engineers or economists might consider optimal
water outcomes. However, the path towards those ideals is long and, as just described,
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fraught with potentially unrecognized costs. One of the problems with the dominance
of the IWRM discourse is that it has caused us to forget that there may be other paths
to improving water outcomes, even if those paths may not take us to the ideal or the
theoretically optimal. In our effort to find eventual comprehensive solutions, we must
not forget that other options are available now. Further, we should not forget IWRM
principles do not have a monopoly on our water management options. To highlight
this point, we look here at 3 solutions to real water management problems that con-
tradict IWRM principles, but could or already have improved water outcomes.

3.1 Ignore the basin'

The basic tenet of IWRM is that the basin is the natural management unit. As we all
know though, basin boundaries rarely coincide with the political boundaries in which
decisions regarding water use are made. This problem is compounded in many of the
world’s approximately 300 transboundary basins. Managing an international basin
on IWRM principles necessitates that states voluntarily give up some of their sover-
eign power. For this to happen, each involved state must believe that the power it gives
up is offset by the gains from better overall water management. Creating such condi-
tions is especially difficult when uses and negotiating positions are predefined by basin
geography, with upstream countries often preferring one set of uses and principles
while downstream countries preferring another. An oft cited example of such a con-
flict is the Nile basin where downstream Sudan and Egypt invoke ‘no harm’ and ‘prior
use’ principles embodied in the UN Convention on the Law of Non-navigational Uses
of the International Water Courses, while upstream Ethiopia favors the ‘equitable and
reasonable utilization” which concept is found in the same document.

What can be done when states cannot find mutually beneficial solutions? Or, per-
haps even worse, what if the apparent opportunities for positive sum outcomes from
basin management have been identified but ignored? Such is the case of the Syr Darya
River basin shared by the four central Asian republics of Kyrgyzstan, Tajikistan,
Uzbekistan and Kazakhstan (Figure 1).

Until 1991, the Syr Darya’s management was coordinated by the central govern-
ment of the Soviet Union in conjunction with its riparian member republics using a
benefit-sharing concept. Under this concept, summer irrigation flow was provided
to downstream Uzbekistan and Kazakhstan to support agricultural production in
exchange for winter energy supplies to upstream Kyrgyzstan to compensate for fore-
gone hydropower production. Even after the fall of the Soviet Union, there was a gen-
eral consensus that this agreement supported optimized basin water use, and it was
formally extended through the 1992 Cooperation in Joint Management, Use and Pro-
tection of Interstate Sources of Water Resources Agreement signed by five Ministers
of Water Resources of the Central Asian States. However, the experience of almost
two decades shows that the implementation of this agreement has been less than per-
fect as highlighted in Figure 2.

Given that there has been little change for two decades, it may be time to stop think-
ing about a basin-centered solution. What are the alternatives? Research conducted

1 This section is based on Karimov et al. 2011.
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and downstream Uzbekistan and Kazakhstan. Upstream states would prefer to release water
from reservoirs such as Toktagul on the Naryn tributary in the winter to produce hydropower.
Downstream states would prefer summer releases to support irrigation (Karimov,2011).
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Figure 2 Ratio of the summer to winter flow of the Naryn River. The drop in ratio is caused by

upstream Kyrgyzstan changing its release practices after the fall of the Soviet Union. Despite
a formal treaty which calls for a change to pre-independence ratios, no change has occurred
for 20 years (own elaboration).
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from 1965-1974 by ‘The Institute of Hydrogeology Uzbekistan’ has shown that accu-
mulating the flow of small rivers in the Fergana Valley through underground storage
is viable for drinking water supply needs. Following this thinking, it was hypothesized
that similar efforts might be feasible for agricultural water storage. Technical feasibil-
ity studies were done on the Naryn sub-basin within the Uzbek portion of the Fergana
Valley to see if this could be used as a strategy to address at least part of the Syr Darya
challenge (Figure 3).

It was found that free capacity of underground aquifers in the canal commands of
the Naryn River sub-basin amounted to 769 Mm3. Additional capacity of 186 Mm?3
could be created by drawing down the aquifers in the summer growing season. The
storage from the two sources together would equal nearly half the current shortfall for
summer irrigation, caused by the ongoing water dispute.

While careful economic analysis and modeling for each aquifer is required to find
out the extent to which groundwater banking is economically viable, field trials under
way so far have shown that the idea is in fact technically feasible.

While the long term goal may still be a functioning basin scale agreement, in the
shorter term improvement can be made by unilateral action on the part of a single
riparian, without focusing on the basin and without causing harm or disadvantage to
other farmers.

Rivers
//\\// Canals
Recharge capacity
l:l Not available
- Available
|:| Can be created

Figure 3 Sokh Aquifer, Naryn River, Uzbekstan. The image shows the areas where water recharge
capacity is currently available, as well as where it is not possible, or could be created through
planned pumping in the summer growing season to store winter surface water releases from
upstream dams (Karimov, 2011).
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3.2 Don’t charge for water?

The issue of groundwater overdraft in India is well known. In the state of Gujarat,
free groundwater and the free electricity provided to pump it contributed to severe
groundwater overdraft, near bankruptcy of the State Electricity Board, and poor
power supply to farmers and other rural residents. The problem has been well known
for decades, and the textbook solution simple and following IWRM principles: Price
groundwater and electricity to reflect their value. However, those who tried to imple-
ment these solutions did not appreciate the political realities of India. Efforts to
rationalize pricing were met with great resistance by farmers. Politicians lost their
jobs and external funds for modernizing the system were withdrawn. The State Elec-
tricity Board continued to generate great losses and was unable to meet the needs of
the rapidly growing economy. Farmers had to accept poor quality power supply as
the cost of their ‘free’ supply, and the pressure on aquifers was substantial.

An alternative approach, called the Jyotigram Scheme, diverged from the textbook
optimum and embraced subsidies as part of a strategy. But rather than viewing sub-
sidies as a default component of free electricity supply, the Jyotigram Scheme focused
on providing rationally managed subsidies where needed, and pricing where possi-
ble. Under the program, rural Gujarat has been completely rewired. Villages are given
24-hour, three-phase power supply for domestic uses, in schools, hospitals, and village
industries, all at metered rates. Farmers operating tube wells continue to receive free
electricity, but for 8 hours, rather than 24 hours and, importantly for the satisfaction
of farmers, on a pre-announced schedule designed to meet their peak demands.

The separation of agricultural energy from other uses and the promise of quality
supply were sufficient to gain political and social backing for implementation of a new
pricing scheme. The Jyotigram scheme has now radically improved the quality of village
life, spurred non-farm economic enterprises, and halved the power subsidy to agricul-
ture. While groundwater itself is still free, the program has indirectly raised the price of
groundwater supply from tube well owners in the informal market by 30-50 percent,
thus providing a signal of scarcity, and reducing groundwater overdraft. The solution
may not be perfect, and it is far from the IWRM ideal, but it has proved to be imple-
mentable and it has brought substantial improvement in and outside the water sector.

3.3 Is participation necessary??

One rationale for TWRM is that we need fair mechanisms to move water over time
to the uses with the highest value. The principles for facilitating this shift include the
establishment of use rights which are tradable as well as participation in decision-
making on related changes.

The pressures in many parts of China to move water from agriculture to rapidly
growing cities are as large as anywhere in the world. The case of the Zhang He irri-
gation system provides ideas on how this transfer can occur, without reducing agri-
cultural production, water rights or participation. The Zhang He Reservoir in Hubei
province was designed to irrigate two rice crops per year. In the 1960s and 70s, the

2 This section draws on Shah et al., 2008 and Shah & Mehta, 2012.
3 This section draws on Molden et al., 2010.
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Figure 4 Water allocation and Rice Production, Zhang He Reservoir, Hubei, China (own elaboration
from Molden et al., 2007).

reservoir’s water was used entirely for agriculture. As the Chinese economy started
to liberalize in the 1980s, urban uses expanded and by the 1990s, non-agricultural
uses took the majority of the water. Despite the decline in irrigation supplies for the
district, agricultural production did not decline (Figure 4).

How did this happen? While Chinese farmers pay for water, it was not the mar-
ket that provided the incentives for the shift in water use and the large implied use
increase in agricultural water productivity. Nor was it a participatory process. Rather,
operators have used a top-down approach to simply allocate an increasing amount
to cities and less to farmers. Reduced supplies to farmers force a response. Part of the
response was the construction of thousands of small reservoirs within the irrigated
area to capture runoff generated within the command area, plus to capture return
flows from rice cultivation. In addition, research demonstrated that yields would not
suffer if rice fields were not left flooded, and alternating wet and dry irrigation could
be employed. With the extension of knowledge about alternating wet and dry irriga-
tion of rice, farmers had a technology to help them cope, and the remarkable trend
emerged. Crop production remained steady in spite of less water being delivered from
the main reservoir to rice cultivators. Productivity of rice has increased. Water pro-
ductivity gains in the Zhang He irrigation system have skyrocketed.

4 CONCLUSION

We face daunting water management challenges as demand hits the limits of supply,
inter-sectoral competition increases, water quality declines and aquatic ecosystems
come under threat. The principles of IWRM provide a solid roadmap for us to con-
sider how, as integrated societies, we can best make choices about water allocation
and access as well as of the sustainability of water resources and the infrastructure we
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use to manage those resources. However, moving towards governance or management
regimes even approximating IWRM brings its own set of costs and results are far from
immediate. Therefore, in trying to improve our water outcomes today, we should not
forget that there are alternatives to IWRM.

We don’t always have to manage resources, using the basin as the unit. In fact
the reality is probably that we rarely do. It can be possible to find unilateral solutions
which do not harm other riparians and whose implementation is feasible. In the case
of Uzbekistan, formal treaties and 20 years of effort had not brought change. How
much longer should the countries wait?

Water pricing and cost recovery are important goals. But in the case of India, it
has been politically impossible to implement groundwater pricing despite decades of
efforts and national water policies. How much longer could they wait? The imperfect
Jyotigram Scheme has already been implemented, and improvements in water and
social outcomes are evident even though the water is still “free’.

All over the world cities suck water away from traditional agricultural uses. It
would be nice if this process occurred with the explicit participation and agreement
of historic water users and that those users were directly compensated for any loss
through an exercise of tradable water rights. But how many examples do we have
where this works in practice? In China, administrative approaches, allowing farmers
to adapt at the local level and providing new technologies to increase water use effi-
ciencies, allowed water to move to higher value urban uses without impacting food
supply-and substantially increased water productivity.

Did any of these solutions follow IWRM guidelines, were they optimal in engi-
neering or economic terms, or did they achieve the goal of long term sustainable water
management? No. But they did improve water management outcomes here and now,
something that IWRM approaches had not yet been able to do.

We must keep in mind the goals of IWRM, but let us not forget that Non-Integrated
Water Resources Management solutions can also take us forward.
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ABSTRACT: OECD countries face new challenges related to water security. Increas-
ing uncertainty about water demand and availability, combined with deficiencies in
past approaches to water management have put the water security of some basins or
user groups at risk. Policy responses can be clustered around two main themes. First,
water can be more thoroughly managed to drive green growth; this requires i) allo-
cation regimes that reflect governments’ priorities for socio-economic development;
ii) infrastructures that are scalable to needs and do not generate unrealistic burden
on the public purse; and iii) policies that stimulate the development and deployment
of innovative technologies and approaches. Second, water resources management
would benefit from a financing framework based on a small set of principles. These
responses require reforms, which can be very challenging. International experience
can help sequence these reforms and design the accompanying measures that facili-
tate stakeholder engagement. OECD countries and their partners would benefit from
sharing experience on these and related issues.
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I INTRODUCTION

The water challenges OECD countries face call for immediate action. Some of the
ways they have been addressed in the past need to be assessed and probably reconsid-
ered. The chapter claims that policy responses can be clustered around three crosscut-
ting themes: Water security, managing water for green growth, and financing water
resources management.

This chapter recapitulates what we know about water-related challenges and pro-
jected trends. It argues that allocation of water should be reconsidered, as competi-
tion between water users intensifies. This text then considers how managing water
for green growth can address some of the current and emerging challenges; in such
an approach, water allocation regimes should reflect economic development policies;
and water and related policies should put emphasis on innovation and investment,

‘The opinions expressed and arguments employed do not necessarily reflect the official views of the OECD
or of the governments of its member countries. The final copyright of the material treated in this chapter
remains with the OECD.’
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particularly in green infrastructures. Financing remains an issue. The article presents
a framework which governments may wish to use to assess their financing strategy for
water resources management.

Although this chapter extensively relies on OECD analyses and reports, it may
not reflect the opinion of the OECD and its member countries. All flaws remain the
author’s responsibility.

2 WATER CHALLENGES FORTHE FIRST PART
OF THE 215" CENTURY

The OECD Environmental Outlook to 2050 (OECD, 2012¢) projects that, without
major policy changes and considerable improvements in water management processes
and techniques, the situation regarding water resources and water related services
is likely to deteriorate by 2050. The situation will result in increased competition
for water and increasing uncertainty about water availability. Climate change will
increasingly make things more difficult, although demographics and economic devel-
opment will be more decisive drivers in the coming decades.

Water demand is projected to increase by 55% globally between 2000 and 2050.
The increase in demand will come mainly from manufacturing (+400%), electricity
(+140%) and domestic use (+130%). In the face of these competing demands, there
will be little scope for increasing water availability for irrigation.

The Outlook Baseline scenario projects that by 2050, 3.9 billion people, over
40% of the world’s population, are likely to be living in river basins under severe
water stress.
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Figure | Global water demand: Baseline scenario, 2000 and 2050.This graph only measures ‘blue’ water
demand and does not consider rainfed agriculture. BRIICS stands for Brazil, Russia, India,
Indonesia, China, South Africa. RoW stands for Rest of the World (OECD, 201 2c; output from
IMAGE).
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In many regions of the world, groundwater is being exploited faster than it can be
replenished and is also becoming increasingly polluted. The rate of groundwater deple-
tion more than doubled between 1960 and 2000, reaching over 280 km? per year.

Water quality remains an issue. Continued efficiency improvements in the agri-
cultural sector and investments in wastewater treatment in developed countries are
expected to stabilize and restore surface water and groundwater quality in most
OECD countries by 2050. However, the quality of surface water outside the OECD
is expected to deteriorate in the coming decades, through nutrient flows from agri-
culture together with poor wastewater treatment. The consequences will be increased
eutrophication, biodiversity loss and a more frequent occurrence of diseases. In addi-
tion to this, micro-pollutants (medicines, cosmetics, cleaning agents, and biocide resi-
dues) are an emerging concern in many countries.

Progress in access to water supply and sanitation in non-OECD countries does not
keep pace with demographics and urbanization. Progress has been huge: The number of
people with access to an improved water source increased by 1.8 billion between 1990
and 2008, mostly in BRIICS (Brazil, Russia, India, Indonesia, China and South Africa),
and especially in China. However, more than 240 million people (most of them in rural
areas) are expected to be without access to an improved water source by 2050. The
Millennium Development Goal for improved water supply is unlikely to be met in Sub-
Saharan Africa. Globally, more city dwellers did not have access to an improved water
source in 2008 than in 1990, as urbanization is currently outpacing connections to water
infrastructure. The situation is even more daunting given that access to an improved
water source does not always mean access to safe water. Almost 1.4 billion people are
projected to still be without access to basic sanitation in 2050, mostly in developing
countries. The Millennium Development Goal on sanitation will not be met.

These projections have far reaching consequences, on health, on economic devel-
opment, and on the environment. They can be captured under two categories. One is
water security: Without new policies, water users and communities are increasingly
vulnerable to water-related risks. The OECD identifies four categories of water-related
risks: Risks of water shortage (drought), excess (flood), pollution, as well as the risks
of freshwater systems disruption. It is developing a risk-based approach that proposes
a framework to ‘know’ the risks (including risk perceptions), ‘target’ the risks (reduce
risks to acceptable levels) and ‘manage’ the risks (with a portfolio of policy tools, such
as spatial planning, economic and regulatory instruments). This approach could be
used by individual countries to review water policies, with a view to strengthen water
security at a lower cost for society (OECD forthcoming, 2013a).

Water-related challenges have another, related set of consequences: If not prop-
erly managed, water challenges may hinder the growth potential of countries and
regions. That water users fail to access the water they need when it is needed can have
adverse consequences on growth and investment. These consequences are explored in
the following section, with some suggestions on potential policy responses. These are
approached from a green growth perspective.

3 MANAGING WATER FOR GREEN GROWTH

The OECD is working to reconcile the demand for continued economic growth and
development with the need to ensure that natural assets continue to provide the
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resources and environmental services on which all human well-being relies. This
underpins the concept of ‘green growth’, which sees sustainable water use as an essen-
tial driver, since a lack of water of appropriate quality can significantly hinder growth
(OECD, 2011a). Similarly, UNEP (2011) confirms that investments in infrastructure
and operation of water-related services can provide high returns for both the economy
and the environment. It highlights the need for more private and public investment in
green technologies and infrastructure to boost water (and energy) efficiency and sees
such investments as critical to building the green economy of the future.

As the OECD report Managing Water for Green Growth (OECD forthcoming,
2013b) claims, managing water for green growth combines securing access to water
for those who need it, including ecosystems (losses of biodiversity and ecosystem serv-
ices come at an increasingly visible economic cost) and allocating water in accordance
with the development strategy of a territory (as a pragmatic proxy of social welfare
maximisation). While such an approach potentially has universal application, it will
necessarily translate differently in different countries given the wide divergence in
water security issues and development priorities between countries.

In practice, managing water for green growth does not need to be radically new.
Water efficiency and water demand management are essential ingredients for green
growth, along with water reuse and recycling. Sound water pricing, as an essential
feature of water management, also contributes to managing water for green growth:
It generates revenues to finance water-related services and can encourage the efficient
allocation and use of water resources. However, several aspects of water management
are critical for green growth. OECD (forthcoming 2013b) identifies four such aspects.

The following policy approaches can more systematically harness water manage-
ment for green growth.

3.1 Make sure water is allocated in line with
a development strategy

As seen above, OECD (2012¢) argues that competition to access the resource will
intensify in a number of basins, including in OECD countries. It follows that allo-
cating water across these competing demands (including the environment) will be
increasingly challenging.

Box |I: Economic analysis of the virtual water and
water footprint concepts for water policies

Virtual water

The term ‘virtual water’ began to appear in the water resources literature in the mid-
1990s. Professor Tony Allan of London University chose the term to describe the water
used to produce crops traded in international markets. During the |5 years since its
inception, the virtual water concept has been very helpful in gaining the attention of
public officials and policy makers responsible for encouraging wise use of limited water
resources.
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However, the fundamental shortcoming of the virtual water concept as a policy
prescriptive tool is the lack of an underlying conceptual framework. Some researchers
have incorrectly described virtual water as analogous to, or consistent with the eco-
nomic theory of comparative advantage. The virtual water concept is applied most often
when discussing or comparing water-short and water-abundant countries. By focusing on
the water resource endowment alone, virtual water represents an application of abso-
lute advantage, rather than comparative advantage. For this reason, policy prescriptions
that arise from virtual water discussions will not maximize the net benefits of engaging
in international trade. Comparative advantage is the pertinent economic concept, and
virtual water considers only absolute advantage.

A number of authors have begun describing the important role of non-water factors
such as population densities, historical production trends, national food security goals,
poverty reduction targets,and the availability of complementary inputs when determining
whether to transfer water from one region to another, or to achieve desired outcomes
alternatively by transporting or trading agricultural commodities.

Water footprints

The notion of water footprints describes the volume of water required to support
production and consumption in selected regions or countries. It is used to assess whether
a region or country is consuming resources in a sustainable or unsustainable fashion from
a global perspective. However, estimated water footprints are somewhat one-dimensional,
as they depict the use of only one resource. In addition, water footprints do not describe
the implications of water use. Instead they consider only the amounts of water used in
production and consumption activities. Hence, ecological water footprint analysis is not
sufficient for determining optimal policy alternatives, as it does not account for the oppor-
tunity (scarcity) costs of water resources and the ways in which water is combined with
other inputs in production and consumption. Water footprints enable one to compare
estimated water use per person or in aggregate across countries, but they are inadequate
for evaluating the incremental costs, benefits, or environmental impacts of water use.

Farmers, traders, and public officials must consider many economic and social issues
when determining optimal strategies.Virtual water and water footprint concepts will be
helpful in policy discussions in many settings, in combination with other environmental,
economic, and social indicators. But they will not be sufficient for determining the opti-
mal outcomes of those discussions and establishing economically efficient and environ-
mentally effective policy alternatives.

(OECD, 2010)

Some OECD countries are gaining experience with socially fair and politically
acceptable approaches to water allocation. These include water abstraction licences
or pricing policies that reflect scarcity and the value of water; market mechanisms,
e.g. tradable water rights; and information-based instruments (smart metering). The
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need to restore environmental flows and to allocate more water to watershed services
is already generating initiatives in several countries. The concepts of virtual water and
water footprint have pointed to the inherently international dimension of water allo-
cation. However, the policy consequences of these analyses have yet to be deciphered
(see the box below on some short comings readily fund in the literature).

In several basins, water is already over-allocated (the needs of ecosystems are not met
in practice) and water allocation regimes will have to be reformed to meet future chal-
lenges. This difficult policy challenge — diverting water to value-adding activities (including
environmental services, see below) — may require reallocation between water users (e.g.
from farmers to cities). Experience from OECD and non-OECD countries indicates that
building a strong constituency and aligning incentives are two major requisites.

Water allocation remains a bargaining process. More work is needed to fully
understand what data is realistically needed to support this process. Valuation (putting
a monetised value on water uses) certainly helps, but faces methodological challenges.
The OECD is investigating the experience of member countries with the policy instru-
ments that can inform and support that bargaining process.

Water is expected to be allocated in a way that maximizes social welfare. Because
such an objective remains abstract and the means to measure it have lacunas, a more
practical approach might be to make sure that water allocations reflect economic
development strategies. Economic development strategies will translate into land use
plans and water needs (by farmers, selected industries, ecosystems, cities, etc.). Water
should be allocated in such a way that these needs are met. The greener the develop-
ment strategy, the greener water allocation will be.

3.2 Invest in ecologically sensitive water storage
and water distribution systems

Reliable resources are essential for green growth. However, water storage technologies and
infrastructure such as large dams can disturb ecosystem balances. Soft infrastructure (e.g.
wetlands, flood plains, groundwater recharge), small-scale dams, rainwater harvesting, or
appropriately designed infrastructure are more ecologically sensitive and cost-effective.

Several barriers have to be overcome for green infrastructures to be more widely
used. These include inertial effects of existing assets (water infrastructures have a
strong technical path dependency), intensity of land use (some green infrastructures
may need more land, which may not be readily available in urban or dense areas), the
need for emergency action (while green infrastructures may need more time to deliver),
fragmented institutions (which make it difficult to have a systemic, cross-cutting
approach to investment decisions), functional budgets (which may not account for
long term benefits that may accrue to other constituencies), or safety risks (risks
related to green infrastructures can be less well understood).

It is essential to review these barriers and to build on the experience of OECD and
developing countries in overcoming them.

3.3 Invest in water supply and sanitation infrastructure

In addition to being socially unacceptable, unsafe water and lack of sanitation gener-
ate huge health costs and lost opportunities to the economy. Gains are enormous, for
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every cent invested in improving access to safe water and improved sanitation serv-
ices. This is particularly true in urban slums.

The trends reported above show that efforts to improve access have been made
by local communities, governments and international assistance. More needs to be
done to accelerate progress on the ground and to make sure it reaches out to the poor-
est groups of the population (which has not been the case so far). This may require
innovative approaches, to design infrastructures, to organize services (aggregating or
bundling in smart ways) and to finance investment, operation and maintenance.

OECD analyses have established that institutions and misaligned incentives
(including prevailing business models for water utilities) can hinder the diffusion of
innovative technologies or approaches. The efficient allocation of water resources in
urban areas is hampered by restrictions in the choice of supply-side options, including
by regulatory obstacles to rural-urban water trading or to the use of reclaimed water,
where they represent low-cost sources of supply. For instance, under certain circum-
stances, small-scale distributed systems can lower investment costs, facilitate the use
of alternative water sources (such as treated wastewater) and enhance the flexibility of
water allocation. Investment in water supply and sanitation systems for green growth
requires institutions and regulations which are not driven by a particular technologi-
cal trajectory, and which do not favour incumbents vis-a-vis newcomers.

3.4 Catalyze investment and innovation

Innovation and investment are two inherent drivers of green growth. Water-related
innovation can take many forms, in the fields of agriculture (water-efficient irrigation,
less water-intensive crops, less nutrient flows), manufacturing (water-efficient and
cleaner processes), water supply (water-efficient appliances), and sanitation (more
effective and cost-efficient treatment techniques). There is also room to improve the
management of the resource (storage techniques, monitoring river flows and pollu-
tion) and the operation of infrastructures (leakage detection, pipe repair, smart water
systems).

Water-related innovation will underpin sustained growth and give rise to new
economic opportunities. This is the reason why the European Commission (inter alia)
has set up the Eco-Innovation Partnership on Water (EIP Water), to leverage the ben-
efits of a vivid water industry, which can address environmental issues in Europe,
create jobs, and export globally. Several OECD countries explicitly support water-
related innovation to both address water challenges and gain a share of fast-growing
global markets. USEPA, for instance, considers that investments in water infrastruc-
tures generate jobs and spur environmental technology exports. The Japanese METI
has set up a national Strategy in water industry. France and Korea have active policies
in that domain as well whereas a water innovation hub is being developed in Ontario,
Canada.

As mentioned in the section above, these policies should not focus only on the
supply side of technologies: They should also strive to stimulate demand and to open
markets for innovative solutions. This includes working with developing countries so
that they can absorb these innovations, and develop their own capacity to innovate.

Investment in water-related infrastructure and services will follow, when finan-
ciers receive clear and stable signals that they will be able to recoup their investment.
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This requires carefully crafted strategic financial plans, based on realistic assessments
of investment needs (making the best of low-cost options) and financing capacities
(based on prices for water services that combine economic, social and financial objec-
tives). This also requires consistency across policy areas (so that initiatives in the
agriculture or energy sector do not undermine water policy objectives).

4 A FRAMEWORKTO STRENGTHEN THE FINANCIAL
DIMENSION OF WATER RESOURCE MANAGEMENT

Governments around the world struggle to secure financial resources to cover the costs
associated with water policies. OECD (2011b) confirms that lack of finance is consid-
ered a major governance gap in most OECD countries. The current financial crisis makes
the situation even more challenging, as competition to access public finance intensifies.

While the implementation of improved systems for financing water management
will necessarily need to reflect local conditions and priorities, there is nevertheless a
set of core principles that can be drawn upon.

Two principles have been well-established for a number of years and have formed
the cornerstone of both environmental and public policy in many countries.

4.1 The Polluter Pays Principle

“The Polluter Pays principle’ creates conditions to make pollution a costly activity and
to either influence behaviour (and reduce pollution) or generate revenues to alleviate
pollution and compensate for welfare loss. While easy to understand, the Principle is
unevenly applied across OECD countries. Implementation can be impaired by prop-
erty rights, institutional and other barriers (OECD, 2012b). In Spain, for instance
(Fuentes, 2011), water prices must cover, but not exceed, the operating and capi-
tal costs from the operation of government-funded supply infrastructures (transport,
storage and treatment)’; they can cover administrative costs as well, to the extent that
they are directly related to the operation of these infrastructures. While the recovery
of costs that results from the scarcity of water? is particularly relevant for a coun-
try with a semi-arid climate, scarcity and environmental costs cannot be included in
water prices over and above operating and capital costs.

4.2 The Beneficiary Pays Principle

‘The Beneficiary Pays principle’ allows sharing the financial burden of water resource
management. It takes account of the high opportunity cost related to using public
funds for the provision of private goods that users can afford. A requisite is that

1 It is worth noting that when capital costs are based on historic (and not replacement) costs, they tend to
largely underestimate the financing requirements.

2 The 1999 amendment of the Water Law introduced a factor of 0.5 to 2, to be applied to tariffs reflecting
financial costs, depending on whether consumption exceeds or is below reference levels. But these refer-
ence levels are likely to be determined with respect to individual concessions and do not reflect scarcity
of the resource.
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private benefits attached to water resource management are inventoried and meas-
ured, beneficiaries are identified, and mechanisms are set to harness them. While
drawing a clear distinction between public and private benefits can be challenging,
it is consequential from a financing perspective. For instance, if the costs of flood
control are readily assumed by the government under a public good rationale (as in
Spain), there is a strong incentive for private stakeholders to inflate the estimates of
flood control benefits and to reduce their own share of the costs.

Depending on how they are designed and enforced, the Polluter Pays and the Ben-
eficiary Pays principles can contribute to generate funds for water policies and to alle-
viate the use of the public purse. A fact often gone unnoticed: The two principles can
conflict with one another under particular circumstances. Typically, when Payment
for Ecosystem Services schemes are not properly designed, they can lead to sharing
the cost of pollution. Hanley et al. (1998) discuss situations which could be portrayed
as ‘Pay the Polluter Principle’: For instance, farmers who behaved in an ecologically
responsible way can be penalised vis-a-vis others, if the less virtuous ones receive a
larger incentive to change their behaviour. Similarly, Salzman (2005) highlights the
perils of payment for ecosystem services, which, despite their high potential, can cre-
ate moral hazard, rent-seeking behaviour, free-riding, or perverse incentives.

Payment for ecosystem services can be a very effective tool when the services are
clearly defined and properly enhanced. Observers note that this is not always the case,
and a number of payments for ecosystem services schemes should be considered as
inadequate.

4.3 Equity as a principle for water management
financing

A third principle, ‘Equity’, is also a feature of many policy frameworks for water
management. For example, both France and the Netherlands consider equity as a core
dimension of water financing. Cross-subsidies across water users have been used if the
charges requested from some groups are disproportionate with their capacity to pay.
This is one mechanism to address affordability issues, although in many instances it
may be more efficient to use well-targeted social policy tools. Equity arguments are
also sometimes used when considering the impacts of water policies on revenues (for
farmers) or competitiveness (for farmers or industries). Article 4 of the Water Frame-
work Directive (WFD; the anchor of water legislation in Europe) acknowledges that
technical feasibility or disproportionate cost issues can legitimately impair the capaci-
ties of member states to achieve good ecological status of water bodies.

4.4 Consistency across policies that affect
water resources

The OECD recommends adding a fourth principle to this core set: Consistency across
policies that affect water resources. Water resources are affected by decisions made in
various sectors. Obviously subsidising energy used by farmers to pump ground water
may make sense to sustain the revenues for farmers in the short term, but does not
lead to water efficient agricultural practices. When they pursue incoherent objectives,
incentives generate excessive social costs and adversely affect the outcomes of water
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resource management. Reforming allocation of public moneys in adjacent sectors (for
example, in agriculture, hydropower, energy, urban planning) can be more cost effec-
tive than mobilising additional funding in the water sector.

4.5 A set of empirical issues

These four core principles leave a number of practical issues pending. These issues can
only be tackled on a case-by-case basis and on empirical ground:

—  Earmarking (parts of) the revenues from water-related taxes for investments or
for the operation of institutions or equipment can secure funding, in particular
where there is fierce competition to access the public purse. However, earmark-
ing can undermine overall economic efficiency, if these resources could have been
allocated to activities that create more value for the society. Decisions on ear-
marking will depend on contextual features, including the power of water institu-
tions, at national, basin or local levels;

—  Opportunities to reduce the costs of water management abound. Initiatives in this
domain can at the same time reduce financial needs, and increase the capacity of
the sector to raise funds, as willingness to pay usually follows improvements in
service levels;

—  Water management can aitract private finance to cover some of the upfront costs
related to investment (for example, in relation to storage and distribution infra-
structure). This requires robust financial strategies and business models, which
secure stable revenue flows with which to repay financiers. The OECD Checklist
for Public Action (OECD, 2009) can help governments ensure the policy frame-
work for investment is amenable to private sector participation in water supply
and sanitation;

—  Valuation of water-related services is a requisite to assess benefits and harness
beneficiaries. OECD countries gain experience with the combination of multiple
methods to more systematically assess the value of these services. This has conse-
quences for the range of policy options that can be considered.

Countries would benefit from considering the four principles and the set of empir-
ical issues listed above to assess and potentially reform the way they finance water
resources management.

5 CONCLUDING REMARKS

OECD countries face serious challenges regarding water management. To address
them, well-thought and ambitious reform agendas will be required, tailored to national
and transboundary circumstances.

The OECD has gained experience in accompanying water policy reforms in mem-
ber countries (for instance: OECD, 2013), and in countries of Eastern Europe, the
Caucasus and Central Asia (OECD, 2011c). Valuable lessons have been learnt from
this experience in making water reform happen.



Xavier Leflaive 57

A general lesson is that reform is a process that takes time; planning and sequenc-
ing are key. Specific recommendations include:

— Build a broad constituency. Solutions to the water challenges cannot be expected
to come from water policies alone. Water authorities need to work with other
constituencies, including the agriculture and energy sectors, while taking the envi-
ronment into account; they also need to work at different levels of government
(local, basin, municipal, state and federal levels).

—  Explore a mix of policy options and build capacity. A range of policy approaches
is available to address water challenges. An optimal policy mix combines a vari-
ety of these approaches. Institutions and capabilities have to be adjusted to ensure
there is the expertise to make complex technical and non-technical choices.

—  Factor in financial sustainability from the start. The financial dimension should
be factored in early in the process (to avoid designing a plan that is not finan-
cially affordable); cost reduction potentials have to be systematically considered;
and financial realism needs to be brought to Water Resource Management plans.
Financial incentives from other sectors should be aligned with water policy objec-
tives (e.g. subsidies for energy or agriculture).

—  Manage the political process and improve the knowledge base. Hard facts on the
economic dimension of water policies can facilitate water policy reforms, demys-
tify taboos and advance debates. This requires information on water demand and
availability, and on the economic dimension and distributional impacts of the
reform of water policies.

Sharing international experience on water policy reforms can substantiate such a
process. The OECD provides a Forum where member countries and partners meet to
exchange on their experience and identify good practices.
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ABSTRACT: By impacting national choices that affect relative prices of water, WTO
rules may indirectly influence water allocation within and among countries. In addi-
tion WTO rules are relevant for national choices regarding behind-the-border-policies,
such as labeling, that influence consumer choices. Today, irrigated agriculture accounts
for approximately 70 percent of total water withdrawal and trade in agricultural prod-
ucts is sometimes also described as trade in ‘virtual water’. This chapter examines in
the field of agriculture the rules embedded in the WTO framework that can have direct
or indirect impact on the types of policies countries choose to manage water resources.
The chapter takes a close look at two broad categories of WTO rules — those focused
on subsidies and those focused on consumer information and labeling. This chapter
uses economic theory and legal analysis to provide a deeper understanding of the pos-
sible implications of WTO institutional framework on outcomes for water policies.

Keywords: trade, water footprint, labeling, WTO, irrigation, subsidies

I INTRODUCTION

Today, irrigated agriculture accounts for approximately 70 percent of total water
withdrawal (International Water Management Institute, 2007). By contributing to
the global exchange of agricultural products, international trade can contribute to
addressing problems related to the unequal geographical distribution of water. Gov-
ernments can adopt various policies which will simultaneously affect outcomes in
agricultural production, international trade and water resource use. WTO Members
have committed to specific disciplines which have implications for the types of policy
choices they can make.

This chapter examines the potential impact of WTO rules related to policies affect-
ing agriculture and trade of agricultural products on policies targeting water resource
use. The chapter begins by highlighting the reasons for which policy intervention can
be justified and describes the analytical concept of virtual water. The third section
briefly examines two categories of interventions that can impact the use of water on
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either the production side (irrigation subsidies) or the consumption side (water foot-
print labeling). The fourth section focuses on existing WTO rules in the area of subsi-
dies and labeling. The fifth section concludes with suggestions for further work.

2 INTERNATIONAL TRADE AND THE CONCEPT
OF VIRTUAL WATER

2.1 Market failures and the (mis)allocation of water

Due to various market failures water tends to be inefficiently allocated and this
leads to patterns of use that negatively affect both the quantity and quality of water
resources (WTO, 2010). Water does not have the characteristics of classical private
goods. Water in many instances is non-excludable, meaning that individuals cannot
exclude other users from consuming the good. The consumption of water, in the con-
text of water scarcity, will also generate costs that spillover onto other users. Finally,
water markets are characterized by lack of clear information about costs of produc-
tion and consumption. For these reasons water may not be allocated efficiently either
in national or global context. Government intervention may be justified, however not
all policies contribute to efficient allocation of water resources. Furthermore, govern-
ment water policies that favor particular types of agricultural production can influ-
ence a country’s exports, creating spillover effects in global markets.

In an effort to explicitly recognize the potential impact of the movement of water
embodied in traded goods, Professor Tony Allan developed the concept of trade in
‘virtual water’ (Allan, 2011). This concept is similar to a concept which exists in
international trade theory. This general equilibrium trade model (the Heckscher-
Ohlin model) states that a country will export the goods which require the use of the
country’s relatively abundant (and therefore cheap) factors for its production and
import the goods which require the use of the country’s relatively scarce (and there-
fore expensive) factors for its production. The idea of virtual water suggests a simi-
lar relationship between abundance of water and composition of trade. Water-short
countries can reduce the risk of over-exploiting this scarce resource by importing
rather than domestically producing water-intensive food products.

While intuitively appealing, the interpretation of trade figures and the policy rec-
ommendations that could result from a ‘virtual water’ analysis are still under debate
among experts and must be taken with some caution (Wichelns, 2010). First the price
of freshwater used in agriculture generally does not reflect its economic value nor the
environmental externalities associated with its use. This distortion can lead to sub-
optimal distribution of production and international trade flows from an economic as
well as from an environmental point of view.

Secondly, even assuming that costs are accurately reflected in water prices, many
other factors such as capital, land availability, farming structure, and technology also
affect international trade in agricultural products. The resulting global comparative
advantages in the production of different goods by different countries can therefore lead
to situations where water-scarce countries export water-intensive agricultural products.

Thirdly, the interpretation of the ‘virtual water’ content of trade can be mis-
leading when the agricultural good is exported by a water-abundant country where
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production is less water-efficient than the importing water-scarce country. In that
case, the net result in terms of virtual water trade would be negative though the actual
global environmental impact could be positive.

Finally, given the high spatial and temporal variability of water productivity and
water use environmental externalities aggregate figures of ‘virtual water’ content of
trade should be interpreted carefully.

Recently studies have sought to disaggregate ‘virtual water’ trade flows, by dis-
tinguishing between ‘green’ water (‘The precipitation on land that does not run off or
recharge the groundwater but is stored in the soil or temporarily stays on top of the soil
or vegetation...’) and ‘blue’ water (‘Fresh surface and groundwater, in other words, the
water in freshwater lakes, rivers and aquifers’) (Hoekstra ez al., 2011). This classifica-
tion assumes that, as a general rule, green water use is characterized by lower oppor-
tunity cost and less environmental externalities (the latter include the deterioration of
the water quality through the contamination stemming from the use of pesticides and
fertilizers), except when replacing high value ecosystems (Aldaya et al., 2010).

Taking due account of the limitations mentioned above, at a global level, the total
volume of ‘water saved’ through trade is estimated at around 5 percent of the global
water use in agriculture (Chapagain et al., 2006; Hoekstra, 2010). This figure confirms
that the impact of international trade in agricultural products on global water use is
significant but should not be overestimated. It is in line with the share of international
trade vis-a-vis consumption (international trade represents around 20 percent of the
world consumption of wheat, 10 percent in the case of corn and 7 percent in the case
of rice). However, the ratio of water saved through imports on water used domestically
can be very high for some countries (around 200 percent for Algeria and 70 percent for
Morocco and Mexico (Hoekstra, 2010; Mekonnen & Hoekstra, 2011).

2.2 Water market interventions

Market interventions can take many forms. As noted above, public-sector intervention
is justified in the context of market externalities and when goods don’t behave as clas-
sic private goods. The private sector may also have incentives to intervene in the area
of water in order to influence the competitive status of their goods. This chapter will
now focus on two types of policy interventions where WTO rules may be relevant.

2.2.1 Production-side interventions: Irrigation subsidies

The classic public intervention related to water use in agricultural production is the
provision of irrigation subsidies. This government support for farmers has been justi-
fied based on the notion that the irrigation is a type of public infrastructure. An addi-
tional complicating factor in policy making related to water is that certain aspects of
water infrastructure, such as irrigation systems, have public good characteristics.

Irrigation subsidies can be broadly divided into two main categories: (i) subsidies
to the supply of water for irrigation, which can take different forms like investment
and/or operational subsidies to the water provider (later referred to as ‘irrigation
water subsidies’); and (ii) subsidies to the practice of irrigation (like programs for the
development of more water efficient irrigation techniques).



62 Water policy, agricultural trade and WTO rules

2.2.2 Consumption-side interventions: Labeling

Other types of interventions, such as water footprint labeling, are intended to influ-
ence the use of water by providing consumers with information about the amount of
water that was required to produce particular products. In essence, a water footprint
measures direct and indirect water use during production. More specifically, it refers
to ‘the volume of freshwater used to produce the product, measured over the full sup-
ply chain. It is a multidimensional indicator, showing water consumption volumes by
source and polluted volumes by type of pollution. All components of a total water
footprint are specified geographically and temporally.” (Hoekstra et al., 2011). Water
footprint labeling is a tool for increasing consumer awareness as to the environmental
impacts of their consumption choices.

3 RELEVANTWTO RULES

Two WTO agreements include disciplines on government subsidies. The “WTO Agree-
ment on Agriculture’ (WTO, 1995a) establishes rights and obligations with respect
to domestic support specifically provided to agricultural products. The ‘Subsidies and
Countervailing Measures Agreement’ focuses on subsidies in general. The following
two subsections deal with the specifics of these two agreements and the way the dis-
ciplines embedded in them relate to each other. The third subsection describes the
relevant disciplines in the WTO Agreement on ‘Technical Barriers to Trade’, which
are relevant to labeling.

3.1 WTO Agreement on Agriculture

The ‘Agreement on Agriculture’ (AoA) establishes disciplines for the so-called ‘three
pillars’: Market access; domestic support; and export competition. In the domestic
support pillar, disciplines apply to the support provided by WTO Members either for
an agricultural product (product-specific) or as non-product-specific support in favor
of agricultural producers in general. It includes not only direct payments but also
inter alia market price support schemes, low-interest loans to producers or processors,
insurance schemes, and input subsidies.

The support is split into several broad categories referred to as ‘Green Box’, ‘Amber
Box’ ‘Blue Box’ and ‘Development Box’. Amber Box support (Articles 6.1, 6.3 and 7.2,
and Annexes 3 and 4) is constituted by all the support which is not classified in any
other box. It is deemed to be the most trade-distorting type of support and was subject
to reduction commitments under the Uruguay Round Agreement. It is expressed in
terms of ‘Aggregate Measurement of Support’ (AMS) and its bound levels (i.e. maxi-
mum permitted support) are listed in Members’ schedules of commitments. Amber
Box support, either product specific or non-product specific, which remains below a de
minimis level® is not included in the calculation of the current total AMS.

1 De minimis level is expressed as 5% of the value of production for developed country Members and
10% as a general rule for developing country Members (Article 6.4).
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The Blue Box (Article 6.5) is deemed less trade-distorting than the Amber Box as
the support falling into this category must inter alia be part of production limiting
programs. Under current rules, Blue Box support can be provided without any limita-
tion as long as it meets the above-mentioned requirement?.

In addition, developing countries benefit from the ‘Special and Differential Treat-
ment provisions’ of Article 6.2 (‘Development Box’), which allow them additional
domestic support under development programs, in the form of investment subsidies
generally available to agriculture and agricultural input subsidies generally available
to low-income or resource-poor producers, and to encourage diversification from
growing illicit narcotic crops.

Finally, the Green Box (Article 6.1 and Annex 2) covers the support that has
no or at most minimal trade-distorting effect or effects on production. All measures
classified under the Green Box must meet Annex 2 general basic criteria, as set out in
paragraph 1:

a  The support in question shall be provided through a publicly-funded government
program (including government revenue foregone) not involving transfers from
consumers and;

b  The support in question shall not have the effect of providing price support to
producers;

Furthermore, such support measures must comply with each policy-specific crite-
rion and condition set out in the different categories (paragraph. 2 to 13) of Annex 2.
The support classified under the Green Box can be used without any limitation.

WTO Members notify their domestic support measures to allow the Committee
on Agriculture to review the implementation of commitments. Since 1995, 48 Mem-
bers, out of the current 159, have notified irrigation water subsidies to the WTO,
usually as Green Box measures. Irrigation subsidies are in general notified under the
Green Box as infrastructural services (paragraph 2 (g)) that are part of the govern-
ment service programs:

g Infrastructural services, including: Electricity reticulation, roads and other means
of transport, market and port facilities, water supply facilities, dams and drain-
age schemes, and infrastructural works associated with environmental programs.
In all cases the expenditure shall be directed to the provision or construction of
capital works only, and shall exclude the subsidized provision of on-farm facilities
other than for the reticulation of generally available public utilities. It shall not
include subsidies to inputs or operating costs, or preferential user charges.

To be eligible under this heading, irrigation subsidies should provide “...services
or benefits to agriculture or the rural community’ and not involve direct payments to
producers (chapeau of paragraph 2).

However, evaluating to which extent irrigation water subsidies can translate or
not into ‘subsidies to inputs or operating costs, or preferential user charges,” can be a
challenging task due to the lack of commonly agreed methodology and definition of

2 It should be noted that only four Members currently use Blue Box support.
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what would constitute a non-subsidized input or operating cost or a non-preferential
user charge (Charles, 2009). For example, it is not clear amongst WTO Members
whether operating costs include irrigation system maintenance costs. If paragraph 2(g)
is interpreted as including irrigation system maintenance costs as part of the ‘operating
costs’, then when water charges do not fully cover maintenance costs, the government
has to forego certain revenues on that account. Such revenue foregone should not be
included in the Green Box but in the calculation of the AMS (according to Annex 3
par. 2 of the AoA) or possibly in another box, if the corresponding criteria are met.

This uncertainty is perceptible in the framework of the Regular Committee on
Agriculture (Regular Committee on Agriculture, 1995-2010). Since 1995 WTO Mem-
bers have been seeking confirmation regarding the compliance of irrigation subsidies
notified as ‘infrastructural services’ (Annex 2, paragraph 2(g)) with Green Box criteria.
They raised questions on issues such as whether expenditure for infrastructure services
is directed to the provision of generally available public utilities only, and whether
these payments do not result in a subsidized provision of on-farm facilities, other than
for the reticulation of generally-available utilities. In relation to maintenance costs,
some Members consider the ‘improvement and maintenance’ costs as being part of the
support provided under the ‘general services’ category of the Green Box.

One Member, Mexico, has also notified irrigation water subsidies under two
different Green Box categories. Since 1999, Mexico has been consistently notify-
ing its subsidies for infrastructural works in irrigation areas under the general
services category of paragraph 2. In 2003, Mexico introduced a new ‘water-use
acquisition program’ (WTO Committee on Agriculture, 2006b), and classified it
as ‘payments under environmental programs’, under paragraph 12 of Annex 23.
Mexico justified this classification by the fact that the funds granted to produc-
ers were subject to best practices, so as to promote the sustainability of irriga-
tion districts affected by water availability problems, and were thus in conformity
with the policy-specific criteria of paragraph 12 (WTO Committee on Agriculture,
2007a; 2007¢; 2011a).

Irrigation water subsidies that cannot be classified as Green Box measures
could be considered as input subsidies under the AMS, de minimis or Article 6.2.
If classified as AMS, their value should be measured ‘using government budgetary
outlays or, where the use of budgetary outlays does not reflect the full extent of the
subsidy concerned, the basis for calculating the subsidy shall be the gap between
the price of the subsidized good or service and a representative market price for
a similar good or service multiplied by the quantity of the good or service’ (para-
graph 13 of Annex 3). The methodological difficulties mentioned above would
also apply here. One Member, India*, notified first its irrigation water subsidies
as non-product specific AMS and then as from 1997/98 as ‘other input subsidies’

3 WTO (1995a), Agreement on Agriculture, Annex 2, paragraph 12 states: (a) ‘Eligibility for such payments
shall be determined as part of a clearly-defined government environmental or conservation program and
be dependent on the fulfillment of specific conditions under the government program, including condi-
tions related to production methods or inputs’. (b) ‘The amount of payment shall be limited to the extra
costs or loss of income involved in complying with the government program.’

4 India shifted its subsidies from non-product specific AMS (reported for marketing year 1996/97) to
Development Box (reported for marketing years 1997/98 to 2003/04) (WTO Committee on Agriculture,
1998b and 2011b).



Lee Ann Jackson et al. 65

under the category ‘Agricultural input subsidies to low income or resource poor
producers’ of Article 6.2.

3.1.1 SCM Agreement

In addition to the rules embodied in the AoA, the WTO Agreement on Subsidies and
Countervailing Measures (SCM Agreement) contains important disciplines on the use
of subsidies by WTO Members. Since the ‘Peace Clause’ (Article 13 of the AoA) lapsed
at the end of 2003, the SCM Agreement can be directly applied to agricultural products
without the limitations foreseen in the ‘Peace Clause’. The SCM Agreement, which
prohibits certain subsidies®, and in addition addresses certain adverse economic and
trade effects caused by subsidization, does not address negative environmental impacts
of subsidies.

Water subsidies, and in particular subsidies to irrigation, have not been the focus
of a specific discussion in the context of the SCM Agreement. In contrast, for exam-
ple, fossil fuel energy subsidies and dual-pricing in the energy sector have attracted
much interest and debate in the recent years (including in the Doha Development
Agenda Negotiating Group on Rules).

Such irrigation subsidies, to the extent they are specific as defined by the SCM
Agreement (see infra), are notifiable to the WTO pursuant to Article XVI:1 of the
General Agreement on Tariff and Trade (GATT) 1994 and Article 25 of the SCM
Agreement. There is, however, no independent basis on which to determine whether
the notifications to the WTO that have been made to date exhaustively catalogue such
subsidies (Table 1).

The SCM Agreement defines a ‘subsidy’ as a financial contribution by a govern-
ment or any public body within the territory of a Member that confers a benefit. A
financial contribution is deemed to exist where: (i) a government practice involves a
direct transfer of funds; (ii) government revenue that is otherwise due is foregone; (iii)
a government provides goods or services other than general infrastructure; or (iv) a
government entrusts or directs a private body to carry out one or more of the types of
functions listed in (i) to (iii).

The first step to address when looking at irrigation subsidies under the SCM
Agreement would therefore be to assess whether each of the modes by which irriga-
tion subsidies could be provided (examples in Table 1) constitutes a financial contri-
bution by a government, including, where water is provided for irrigation, whether
this could be considered to be a government-provided ‘good or service other than
general infrastructure’. The question of what constitutes ‘general infrastructure’ in the
sense of the SCM Agreement is complex, and subject to a fact-intensive, case-specific
analysis.

The second step would be to determine whether a benefit is thereby conferred.
The WTO Appellate Body has ruled that a benefit is conferred where a financial con-
tribution is received on terms more favorable than those available to the recipient
on the market (Appellate Body Report, Canada — Aircraft). To the extent that an
irrigation subsidy took the form of provision of a good or service, Article 14(d) of the

5 Per the terms of the Agreement on Subsidies and Countervailing Measures, those prohibitions apply
subject to the provisions of the Agreement on Agriculture. See infra.
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Table | Notifications by WTO Members during the period 2005-2011¢ with reference to

‘irrigation”.
Country  Title of the measure Period covered Short description
Australia Linking farms and 2009/2010 Develop the urgently required linkages
catchments with to between modernization and broader
irrigation modernization 201072011 catchment management consistent with
initiative Government policy and existing programs
Australia First Farm Grant 2009/2010 .. including development activities including:
to Installation of more water efficient
201072011 irrigation systems
Australia The water smart farms 2009/2010 Supported activities that investigated,
initiative to planned or implemented improved
201072011 on-farm irrigation practices, with a
focus on ground works programs
associated with reconfiguration/
infrastructure programs
Australia  Murray Darling basin 2007/2008 Assist Murray-Darling Basin irrigators to
irrigation management to implement water management strategies
grants program 2010/2011 to address reduced water allocations
China Fund for subsidizing 2005 To accelerate the transformation of
transformation of to technological achievements in
agricultural technology 2008 agriculture, forestry, water conservation
and irrigation, and to improve the capacity
of agricultural innovation
China Subsidy for national key 2005 To assist small scale farmland irrigation and
construction projects on to water and soil conservation projects in
water and soil 2008 rural areas
conservation
China Fund for interest discount 2005 To support water-saving irrigation
of loans for the sake to technology and the construction of
of agricultural water- 2008 areas using water-saving irrigation
saving irrigation
Denmark Establishment of 2005 To establish plantings providing shelter and
shelter belts to improving the biotope in order to...
2010 reduce the need for artificial irrigation in
locations threatened by drought
Slovenia  Rural Development 2007-2013  Strengthen the competitiveness of

Plan of the Republic
of Slovenia
2007-2013.

agricultural and forestry sector through
infrastructure improvement (rounding
up agricultural parcels, upgrading of
amelioration systems, irrigation etc.)

SCM Agreement, cited as relevant context for interpreting the term ‘benefit’, provides
that to confer a benefit, goods or services have to be provided for less than adequate
remuneration. This in turn is determined in relation to prevailing market conditions

6 Corresponding to WTO document series G/SCM/N/220, G/SCM/N/186, and G/SCM/N/155.

7 This list is not necessarily exhaustive of all the subsidies that may benefit irrigation in the agricultural
sector. Notifications with reference to water are in most cases either explicitly not in favour of the agri-
cultural sector or not detailed enough to determine whether the agricultural sector is also covered.



Lee Ann Jackson et al. 67

for the good or service in question in the country of provision. In countries where the
government is the main provider of the goods or services in question, it may be that
the government ‘can affect through its own pricing strategy the prices of private pro-
viders’ (Appellate Body Report, U.S. Softwood Lumber IV). In such cases, it may be
necessary to compare prices to a benchmark other than private prices in the country
of provision, such as private prices in another market or proxies constructed on the
basis of production costs, in order to assess accurately the level of benefit conferred.

Only subsidies that are ‘specific’ to an enterprise, industry or a group of enter-
prises or industries are regulated by the SCM Agreement. The third step would there-
fore be to determine whether the alleged subsidy is specific or not. Some observers
consider that any irrigation water subsidy would be considered as specific by the
mere fact it benefits the agricultural sector. This view is not universal; however, as
others consider that by virtue of the diversity of the agricultural sector, some further
limitation would be necessary for such subsidies to be specific. This issue has been
discussed, but not resolved, in the Panel Report in “U.S.-Cotton’.

Under the SCM Agreement, export subsidies and subsidies contingent on the
use of domestic goods are prohibited, except as provided in the ‘AoA’. The remain-
ing subsidies are considered ‘actionable’ under the SCM Agreement, which means
that they can be challenged if they cause certain specified adverse effects to the
interests of another Member. The SCM Agreement defines three such types of
adverse effects: (i) Injury to the domestic industry of another Member; (ii) Seri-
ous prejudice to the interest of another Member (for example caused by export
displacement, or caused by a significant price effect on the market; (iii) Nullifica-
tion or impairment of benefits accruing under the GATT 1994, in particular where
a market access benefit resulting from a tariff bound in a Member’s schedule is
undercut by subsidization.

A WTO Member that is affected by subsidies granted by another Member or
that considers such subsidies to be prohibited can challenge those subsidies in the
WTO dispute settlement mechanism to seek the withdrawal of the subsidies, or
alternatively in the case of non-prohibited subsidies, the removal of their adverse
effects. Another possible recourse is that the affected Member can apply counter-
vailing duties to subsidized imports into its territory if it determines in a properly-
conducted investigation that those imports cause or threaten to cause injury to its
domestic industry.

Provisions of the SCM Agreement that accorded non-actionable status to certain
specific subsidies, including to promote adaptation of existing facilities to new envi-
ronmental requirements, expired at the end of 1999 due to the absence of a consen-
sus among Members to extend them. As it is the case in other environmental fields,
some observers regret the disappearance of this provision that potentially might have
explicitly carved out from the outset subsidies designed to favor the transition from
water-intensive to water-saving practices.

3.2 Labeling

While environmental labeling schemes can help to correct market failures regarding
information on environmental aspects of products, they may also create unnecessary
barriers or disguised restrictions to international trade. It is in this context that WTO
rules may be relevant.
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3.2.1 TBT Agreement

Labeling requirements generally fall within the scope of the WTO Agreement on
Technical Barriers to Trade (TBT Agreement)®. Since water footprint labeling schemes
relate to product characteristics or their related processes and production methods,
they may be categorized as mandatory ‘technical regulations’ or voluntary standards
within the meaning of Annex 1.1 and therefore fall under the coverage of the TBT
Agreement. In addition, the GATT national treatment obligation in Article III:4,
which relates to internal regulations that affect the internal sale, offering for sale,
purchase, transportation, distribution or use of products may as well be relevant to
water footprint labeling schemes.

The TBT Agreement disciplines the use of technical regulations and standards by
applying for instance, the core GATT principle of non-discrimination. In this regard,
Members must ensure that technical regulations do not accord less favorable treat-
ment to products imported from other WTO Members as compared to ‘like” domestic
products’ of national origin (i.e. national treatment principle) and to like products
originating in any other WTO Member (i.e. most-favored nation (MFN) treatment)'?.
However, in some cases, Members may need to make distinctions between like prod-
ucts in order to achieve their regulatory objectives, including objectives of their labe-
ling schemes. The U.S. — Tuna II (Mexico) and U.S. — COOL cases show that any
difference in labeling conditions between like products will have to stem from a legiti-
mate regulatory distinction'!.

In addition, the TBT Agreement recognizes Members’ right to take regulatory
measures to achieve their legitimate objectives, but at the same time stipulates that
such measures must not constitute unnecessary barriers to trade'?. In this context, a
measure’s contribution to the attainment of the stated objective, the trade restrictive-
ness of the measure, the nature of risks at issue and the gravity of consequences that
would arise from non-fulfillment'?, and the existence of less trade-restrictive alterna-
tives all are taken into consideration in an exercise of ‘weighing and balancing’'*.

In this regard, any water footprint labeling scheme would need to be applied to
‘like’ products in accordance with the non-discrimination obligation. The nature of

8 Annex 1.1 and 1.2 of the TBT Agreement (WTO, 1995b). See also the Preamble of the TBT Agreement.
Note however that, in practice, most of such labeling schemes are of voluntary nature.

9 The concept of ‘like’ products relates to the nature and extent of a competitive relationship between
and among two products. The determination of whether these two products are like is made on a case-
by-case basis, and may employ four general criteria or characteristics that the products involved might
share: (i) physical properties; (ii) same or similar end-uses; (iii) the extent to which consumers perceive
and treat the products as alternative means; and (iv) the international classification of the products for
tariff purposes. See EC — Asbestos, Appellate Body Report, 2001, paras. 99, 101, 102; U.S. - Clove
Cigarettes, Appellate Body Report. 2012, para. 120.

10 Article 2.1 of the TBT Agreement (WTO, 1995b).

11 U.S. = Tuna II (Mexico), Appellate Body Report, 2012, para. 284; U.S. — COOL, Appellate Body
Report, 2012, para. 349.

12 Article 2.2 of the TBT Agreement, 1995. Article 2.2 contains a non-exhaustive list of ‘legitimate objec-
tives’ that includes, inter alia, the protection of animal or plant life or health, or the environment.

13 U.S. - COOL, Appellate Body Report, 2012, para. 468.

14 U.S. — Tuna II (Mexico), Appellate Body Report, 2012, para. 322; U.S. - COOL, Appellate Body
Report, paras. 376-378; 471; US — Tuna 11 (Mexico), Appellate Body Report, paras. 320-321.
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a water footprint label would suggest distinctions between products on the basis of
non-product related processes and production methods (PPMs), since the use of water
during a product’s life cycle would not leave a trace in the final product. Recent WTO
jurisprudence would indicate that measures relating to non-product related produc-
tion methods are covered by the TBT Agreement®. Turning back to our case of inter-
est, if two products with a different water footprint are found to be ‘like products’,
the extent to which a detrimental impact on imports reflects discrimination or stems
from a ‘legitimate regulatory distinction’ is based on a detailed assessment of the
particular circumstances of each case, including the nature, design and application of
the label. Finally, an assessment of the necessity of the trade-restrictiveness of water
footprint labeling should consider the labeling scheme’s objective and efficiency in
achieving this, taking into consideration the availability of less trade-restrictive alter-
native measures to promote the objective pursued’®.

Moreover, the TBT Agreement requires Members to base their technical regu-
lations on ‘relevant international standards’ where these exist!”. To the extent that
there is an international standard bearing on the matter of water footprint, countries
would need to base their measures on the benchmarks established by that interna-
tional standard'®. An international standard has been defined as a ‘standard that is
adopted by an international standardizing/standards organization and made avail-
able to the public’®, ‘open’ to the relevant bodies of at least all Members?®, and
recognized by WTO Members and national standardizing bodies?'. In addition, the
Appellate Body highlighted in the U.S. — Tuna II case that the larger the number of
countries that participate in the development of a standard, the more likely it can
be said that the respective body’s activities in standardization are ‘recognized’*. An
International Water Footprint Standard is currently under development (ISO, n.d.).

3.2.2 Potential trade concerns in relation to water footprint
labeling

The implementation of water footprint labeling could raise a number of trade con-
cerns, particularly for developing country Members in relation to their market access.
Discussions in the WTO’s Committee on Trade and Environment (CTE) on carbon
footprint labeling and also recent discussions in the TBT Committee on the issue of
water efficiency labeling for household appliances (WTO Committee on Technical
Barriers to Trade, 2010), could provide an indication on potential similar concerns
with regard to water footprint labeling.

15 See U.S.—Tuna II (Mexico). Appellate Body Report, 2012.

16 An argument has been made with regard to water stewardship as a less trade-restrictive alternative
measure to achieve the overall objective of sustainable use, preservation and consumption of water
resources.

17 Annex 1.2 and Article 2.4 of the TBT Agreement (WTO, 1995b).

18 Article 2.4 of the TBT Agreement, 1995.

19 U.S. — Tuna II (Mexico), Appellate Body Report, 2012, para. 353.

20 U.S. — Tuna II (Mexico), Appellate Body Report, 2012, paras. 382, 397-398.

21 U.S. - Tuna II (Mexico), Appellate Body Report, 2012, para 389-390.

22 U.S. - Tuna II (Mexico), Appellate Body Report, 2012, para. 390.
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Main concerns expressed on carbon footprint labeling refer to methodologies
of data collection, costs, and trade impacts (WTO Committee on Trade and Envi-
ronment, 2010a). Countries have stressed the need for harmonized international
standards and guidelines, neutral methodologies, and increased transparency in the
collection of data. Concerns with regard to costs include the lack of certification agen-
cies for small and medium-sized enterprises (SMEs) in developing countries (WTO
Committee on Trade and Environment, 2010b). Lastly, the proliferation of unilat-
eral voluntary carbon footprint labeling schemes and standards might lead to trade
impacts (WTO Committee on Trade and Environment, 2011a and 2011b).

Opverall, there seems to be clear need for harmonization and common methodolo-
gies with regard to carbon as well as water footprint labeling. For instance, it has been
noted that methodologies for water data collection would need to take local factors
into account, as well as seasonal and annual variations in water consumption (RPA,
2011). Critics have argued that the ‘water label’ fails to show the real problem, might
lead to consumer confusion, and would need to include information on market dis-
tortions (e.g. the price of water does not reflect scarcity). Interestingly, a high water
footprint does not necessarily have the same meaning everywhere, since production
in water abundant regions compared to water-scarce regions might not be reflected
on the label.

In fact, one of the concerns raised in relation to water footprint labeling is that it
may not be an effective tool to enhance efficient use of water, particularly given the
complexity of the issue. A simple measurement of water consumption seems to fall
short of encouraging local communities to improve overall sustainable use, preserva-
tion and consumption of water resources. While water footprint assessments should
normally include water quantity and quality accounting and impact evaluation, most
product labels cannot adequately convey this complex information (WTO Public
Forum, 2012).

A few countries have shown an active interest in water footprint labeling and
accounting. France, in its Grenelle carbon footprint experiment, has included water
footprint as a possible additional environmental indicator for use and net consump-
tion of water (MEDDTL, 2011). Moreover, China, Germany, India, Indonesia, the
Netherlands, Spain and the United Kingdom have been active in the development of
national water footprint accounting (Water Footprint Network, 2012). As the first
government to incorporate water footprint assessment into policy, Spain has made
water footprint analysis an obligatory part of the process of developing river basin
management plans?.

Scientific research in Australia, for instance, has focused on the development
of water footprint calculation methods (CSIRO, 2009). In the EU, the discussions
on water footprint labeling have highlighted some concerns, including the lack of
consistency, clarity and transparency in the use of methods, as well as the number
of already existing global initiatives that could be built upon in the development
of certification standards. Similarly, as can be argued in the case of carbon foot-
print, a lack of basic understanding or framework of reference on water footprint

23 This has been done as part of the requirements of the Water Framework Directive (Hoekstra, 2011).
See also Water Footprint Network (2013).
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(including metrics) will limit consumers’ decision-making. Today, the water foot-
print assessment seems to be best viewed as a tool for corporate supply-chain
management, while consumer-aimed labeling does not seem sufficiently mature
and developed for consumers to relate to (RPA, 2011). Indeed, in the private sec-
tor, it is acknowledged as useful for companies to help understand and reduce
their water use and associated cost (The Nature Conservancy and the Coca Cola
Company, 2010).

4 CONCLUSIONS

This chapter shows that the WTO rules as they apply to agricultural and food prod-
ucts, in areas like subsidies and product labeling may influence water-related policies.
More work is needed to clarify key concepts and to enhance transparency in order to
have a more comprehensive understanding of the ways in which these rules could alter
water resource use and allocation.

WTO texts do reflect an interest in limiting adverse environmental effects. For
example, the WTO decision on Trade and Environment (Uruguay Round Trade Nego-
tiations Committee, 1994) refers to the identification of ‘the relationship between
trade measures and environmental measures, in order to promote sustainable devel-
opment’. Similarly, the preamble of the AoA calls on WTO Members to ‘take into
account the need to protect the environment’. Still, neither the SCM nor the Agri-
culture Agreements take into account specific non-trade concerns such as potential
harmful impacts on the environment due to excessive water use. The only attempt
until now to introduce explicitly in the WTO rules some notion of ‘environmental
adverse effect’ have been the discussions held on fisheries subsidies under the Doha
Development Agenda. These discussions envisaged the prohibition of certain forms of
fisheries subsidies that contribute to overcapacity and over-fishing or to provide for
a remedy where any Member caused, through the use of any specific subsidy, certain
adverse effects in respect of fish stocks in which another Member had an identifi-
able fishing interest. This negotiation is today far from being concluded and there
is no similar discussion taking place in the area of agricultural subsidies. Neverthe-
less, given the potential economic and environmental impacts of water subsidies on
the world market in agriculture, the long-term objective of fair and market-oriented
agricultural trading system is consistent and mutually supportive with the objective of
‘green trade’ (Hoekstra, 2010).

The analysis of impact of subsidies is hampered by the lack of comparable informa-
tion. More consistent reporting methods would strengthen the robustness of the data
on the use and effects of irrigation subsidies. Given its notification system, the WTO
could play a role in an effort to collect, for example through its different committees
(Committees on Agriculture, Subsidies and Countervailing measures and/or on Trade
and Environment), more detailed information and data on water subsidies. In the field
of labeling, current WTO rules provide a good basis to allow Member countries to
provide consumer information while avoiding ‘hidden protectionism’. Here again, as
mentioned above, WTO Members have highlighted the need for better information,
increased transparency and consistency in the methodologies used, in particular in the
TBT and in Trade and Environment Committees. Enhancing the public access to this
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information, as well as consumers’ comprehension thereof, would be a useful contribu-
tion to strengthen collective understanding of the complex system of factors affecting
global water use.
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