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Preface

OECD'’s work on water started in the mid-1960s, focused on the science of environmental threats and
technologies for assessing and monitoring them. Over the last 50 years, the OECD has continued to
provide robust analyses and evidence-based policy recommendations to governments, elevating water as
a driver for sustainable growth and expanding the scope and breadth of the work to cover water quantity
and quality, access to water and sanitation services, water-related risks and disasters — including
adaptation to a changing climate, as well as water governance and financing.

When | joined the OECD as Secretary-General in 2006, | endeavoured to further raise the profile of water
at the OECD and in the global arena, as a strategic, cross-cutting concern. The intention was to transition
from a sectoral to a multidisciplinary issue that drives sustainable and inclusive growth.

That resonated with the fact that in 2015, the global community adopted a Sustainable Development Goal
on Clean Water and Sanitation (SDG 6), as part of the 2030 Agenda, thereby comforting OECD’s
foundational approach to water economics. The prevailing context today — marked by a pandemic with
lasting consequences on the health of our communities and social and economic systems — is a stark
reminder of the value of access to safe water for human livelihood.

In 2016, OECD member countries unanimously adopted a Council Recommendation on Water — a legal
instrument to which practice accords great moral force as representing the political will of Adherents. The
Recommendation is a concise and coherent international standard providing high-level policy guidance on
the management of water resources and the delivery of water services.

In order to support the implementation of the Recommendation, this Toolkit collates good practices,
policies and governance arrangements from countries that adhere to the Recommendation. | trust that it
can inspire all levels of government in their efforts to realise their water-related goals and commitments,
achieve SDG 6 and contribute to other global agendas such as the United Nations General Assembly
Resolution on the human rights to safe drinking water and sanitation, the Paris Agreement, the Sendai
Framework and the New Urban Agenda.

| also invite non-OECD countries to adhere to the OECD Council Recommendation on Water and enrich
the experience captured in the toolkit. The OECD stands ready to accompany their transition towards water
policies and governance that are fit for future challenges and that will contribute to better lives.

Angel Gurria
OECD Secretary-General
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Foreword

The OECD has been providing governments with policy guidance on water over the last 50 years. That
guidance builds on thorough analyses of water-related challenges, reviews of policy responses and
governance arrangements, and intense consultation through OECD bodies and in other fora.

The Recommendation of the OECD Council on water is a legal instrument that captures and updates the
main messages that derive from such a unique experience with water policies and governance. It was co-
produced as part of the OECD Horizontal Water Programme, by the Directorates for Environment,
Financial and Enterprise Affairs, Public Governance, Trade and Agriculture, and the Centre for
Entrepreneurship, SMEs, Regions and Cities. This co-production reflects the cross-cutting nature of water
issues and policies, the need to address trade-offs and to enhance coherence and co-ordination across
policy areas and communities.

The Recommendation provides countries with a strategic approach to develop a coherent water
management system that contributes to sustainable growth and development. It sets out high-level policy
guidance for water resources management and the delivery of water services. It is structured in substantive
sections on Water Policies, Managing Water Quantity, Improving Water Quality, Managing Water Risks
and Disasters, Ensuring Good Water Governance, and Ensuring Sustainable Finance, Investment and
Pricing for Water and Water Services.

The Recommendation is recognised as a source of inspiration for - national and subnational —
governments, civil society and the private sector. Since its adoption, the OECD has collated good practices
that can support its implementation. They are compiled in this Toolkit. The Toolkit is designed to inspire
and support countries, which have either adhered to, are considering adhering to, or aim to converge
towards the OECD standard.

The OECD Secretariat stands ready to work with countries, which aspire to adhere to the
Recommendation. Adherence can build a momentum towards ambitious policy reforms. It can signal a
political will to converge towards international good practices that support the achievement of ambitious
water policy objectives.

Updates of the toolkit and guidance towards adherence to the Recommendation are available on the
dedicated OECD webpage (www.oecd.org/water).
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Executive summary

In 2020, the COVID-19 crisis was a stark reminder of how critical access to safe water is for human health
and livelihood and consequently for sustainable and inclusive development. With 2.1 billion people without
access to safe water services and over 4.4 billion lacking access to safe sanitation, the world is not on
track to meet its global commitments on water, most notably the Sustainable Development Goal on clean
water and sanitation and the United Nations General Assembly Resolution on the human rights to safe
drinking water and sanitation. Climate change only adds to the challenge. Due to the cross-sectoral and
strategic nature of water, failure to deliver on water commitments is consequential for the achievement of
other global agendas such as the 2030 Agenda, the Paris Agreement, the Sendai Framework and the New
Urban Agenda.

The OECD Council Recommendation on water is a concise and coherent international standard that
provides high-level policy guidance on the management of water resources and the delivery of water
services. In addition to cross-cutting general principles, it focuses on managing water quantity, improving
water quality, managing water risks and disasters, ensuring good water governance and ensuring finance,
investment and pricing for water and water services.

Since its adoption by all OECD members in December 2016, the Recommendation has been recognised
and valued as a source of inspiration for countries that adhered to it. It has helped several Adherents and
non-Adherents think about water management more strategically and holistically to make policies and
funding strategies more coherent across different policy areas. The Recommendation also served as a
reference for other communities such as civil society and the private sector.

The Recommendation provides the analytical framework for demand-driven, country-specific policy
dialogues, which aim to strengthen the policy and institutional frameworks for water management. For
instance, it provided the backbone for the most recent water policy dialogues in Argentina, Brazil, Georgia,
Kazakhstan, Korea, Moldova, and Peru. In each of these countries, sections of the Recommendation were
used to assess the performance of water policies against best practices and provide tailored guidance to
improve them with a view to align with the ambition and the substance of the Recommendation.

This Toolkit aims to support the implementation of the Recommendation. It documents a wide range of
initiatives and practices in place in adhering countries, which are well-aligned with the ambition and the
substance of the Recommendation, offering practical examples on how the Recommendation can be
applied.

The Toolkit highlights area where Adherents have made significant progress towards the ambition of the
Recommendation. In particular, Adherents generally have set long-term water planning instruments that
consider the different and often uncertain factors that influence future water demand, water availability and
exposure to water-related risks. All Adherents have adopted water efficiency measures, and there have
been significant reforms of water allocation regimes to make them fit for future challenges. Similarly, all
Adherents have made significant investments in maintaining or improving water quality levels, considering
different water uses and emerging concerns. A broad adoption of good practices to identify, assess and
reduce exposure to water related risks can be observed, with several Adherents promoting a holistic

TOOLKIT FOR WATER POLICIES AND GOVERNANCE © OECD 2021
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approach to sharing and managing these risks. Moreover, most Adherents have applied the OECD
Principles on Water Governance (which were embodied verbatim in Section VI of the Recommendation)
to improve institutional and regulatory frameworks across different scales, stakeholders and sectors.
Finally, the Toolkit documents practices in the design of economic policy instruments to manage water use
efficiently and in an equitable manner, and the adoption of other financing mechanisms to meet investment
needs.

The Toolkit also documents significant challenges that Adherents face in making further progress in
implementing the Recommendation. For example, in effectively and continuously engaging stakeholders
in water management planning processes. Moreover, although the usefulness and effectiveness of jointly
managing water quality and quantity is recognised, actual good practices (such as nature-based solutions)
are lagging behind. Similarly, water efficiency is affected by distorting incentives to use more water, even
in stressed areas (e.g. for agriculture). Monitoring capacities for many contaminants are still lacking and
investment in improving water quality is constrained. Additionally, coastal risks are not as well assessed
and monitored as other water-related risks, even though their damage potential could be significantly
higher. Finally, there is room to further improve the design and use of economic policy instruments, in
alignment with the Polluter Pays principle and the Beneficiary Pays principle, and to disseminate promising
financing mechanisms to meet investments needs (including proven models and innovative approaches,
such as blended finance).

To support identified areas of improvement, the Toolkit suggests that three sets of issues could be explored
to further facilitate Adherents’ alignment with the ambition of the Recommendation. The first relates to the
management of intensifying water challenges due to a changing climate, the risk of the conjunction of
multiple crises (such as flood risks and a pandemic) and the interface between water and health. The
second set of issues relates to the increase in projected investment needs to cope with these emerging
challenges at a time of increased pressure on public finance. The third relates to the important role of data
and information, where Adherents would benefit from concrete guidance on how new sources of data,
analytics and artificial intelligence may be better able to support water agendas, policies and governance.
These issues provide food for thought for further collaboration towards the development of good practices
in line with the ambition of the Recommendation.

The Toolkit is meant to be a living document. It will be enriched by new developments in Adherent countries
and will also benefit from the experience of countries, which will adhere to the Recommendation. As such,
the Toolkit provides opportunities for further exchange, capacity building, and thereby can accelerate the
adoption of policies, governance and practices that contribute to water security and sustainable growth.
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1. Introduction

This opening chapter introduces the OECD Council Recommendation on
Water, its purpose and scope. It presents the objective of the Toolkit and
outlines its main sections.
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The Toolkit for Water Policies and Governance (hereafter the “Toolkit”) compiles policies, governance
arrangements and related tools that facilitate the design and implementation of water management
practices in line with the OECD Council Recommendation on Water (OECD, 20161). It is designed to
inspire and support countries, which have either adhered to, are considering adhering to, or aim to
converge towards the OECD standard.

The Recommendation of the OECD Council on Water [OECD/LEGAL/0434] (hereafter the
“Recommendation”) was adopted by the OECD Council in December 2016. The adoption marked the
outcome of a 2-year consultation process. It involved delegates from ministries active in the fields of
agriculture, development assistance, environment, public governance, regional development, and
regulatory policy, as well as with relevant stakeholders (the business sector, trade unions, environmental
organisations) and the OECD Water Governance Initiative.

The Recommendation puts forward a concise and coherent international standard providing high-level
policy guidance on a range of topics relevant for water resources management and the delivery of water
services: managing water quantity, improving water quality, managing water risks and disasters, ensuring
good water governance as well as sustainable finance, investment and pricing for water services. Box 1.1
provides a description of the purpose and scope of the Recommendation. The Recommendation is
available in English and French (OECD official languages) and in Portuguese and Spanish.

To date, all OECD members are Adherents to the Recommendation. Cabo Verde is the first non-OECD
member country to adhere to the Recommendation. The adherence of other countries is pending.

The Toolkit provides tools and good practices in place, for each section of the Recommendation. It was
developed as part of a reporting process for the OECD Council, referred to as “the Council” in subsequent
chapters. Since the adoption of the Recommendation, the OECD has provided a platform to exchange
policies, practices and lessons learned. The tools and good practices compiled derive from these
exchanges. The Toolkit documents a wide range of initiatives and practices, which are well-aligned with
the ambition and the substance of the Recommendation.

The outline of the Toolkit follows the substantive sections of the Recommendation, covering water policies
(Section 2), managing water quantity (Section 3), improving water quality (Section 4), managing water risks
and disasters (Section 5), ensuring good water governance (Section 6), as well as ensuring sustainable
finance, investment and pricing for water and water services (Sections 7 and 8).
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Box 1.1. Purpose and scope of the OECD Recommendation on Water

The effective and efficient management of water resources and water services remains a major
challenge for countries around the world, and pressures on water resources continue to mount. The
inclusion of water as one of the Sustainable Development Goals (SDG 6) and its prominence in a range
of other SDGs reflect the importance that the global community places on water.

The objective of the Recommendation is to provide Adherents with a strategic approach to develop a
coherent water management system that contributes to sustainable growth and development. It sets
out high-level policy guidance for water resources management and the delivery of water services.

The Recommendation captures and updates the main messages that derived from earlier
recommendations and OECD work on water, including the 2015 OECD Principles on Water
Governance, which are reflected in its section 6.

The Recommendation is structured in seven substantive sections:

e Water Policies (Section 2)

e Managing Water Quantity (Section 3)

e Improving Water Quality (Section 4)

e Managing Water Risks And Disasters (Section 5)
e Ensuring Good Water Governance (Section 6)

e Ensuring Sustainable Finance, Investment and Pricing for Water and Water Services (Sections
7 and 8).

Source: https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0434
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2. General water policy

This chapter explores how Adherents adjust water policies to local
conditions. It provides examples of long-term water management planning,
including plans’ review and updates as well as stakeholder consultation. It
also illustrates how Adherents manage the interlinkages between surface
and groundwater. It describes efforts to manage water quantity and quality
jointly as well as to address practices, trends and developments that affect
water availability, demand and risks. Finally, the chapter covers the
development and diffusion of innovation.
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The first section of the Recommendation sets out a set of generic and cross-cutting recommendations for
Adherents to set up and implement water policies:

2.1. Adjust water policies to local conditions

The first part of the Recommendation asks Adherents to set up and implement water policies that “are
adjusted to local conditions”. This requires acknowledging the peculiarities of geographical, cultural,
political systems at appropriate scales. This can be done in two ways, which are outlined below. The issue
is revisited in chapter 6, on water governance.

The first way is to adjust water management to local conditions. In that context, vertical co-ordination
between the different scales is key. As regards scale, many countries ensure institutions are set up in line
with that focus. For example, France established six water basin agencies in 1964 on its mainland, to
increase the understanding of local concerns for water management and to ensure administrative
boundaries follow a hydrographical logic. In the European Union, the Water Framework Directive
encouraged the integration and centralisation of all water management activities at the river basin level
(European Union, 2000(1;). Other countries consider catchments as the appropriate geographical scale for
water management (Austria, Germany). This decentralisation concept was implemented via the
requirement to develop cross regional and cross border river basin management plans. Chapter 6 (on
governance) provides illustrations on how to achieve vertical co-ordination.

The second way is to adjust policy instruments (e.g. abstraction charges) to local conditions. For instance,
abstraction charges are often differentiated by hydrographic zones, so as to send an adequate signal on
the value of water and to consider equity. In Canada, for instance, the abstraction charges are defined at
the provincial level (see further details in chapter 8). Similarly, charges may also have to be differentiated
geographically to adequately address different environmental externalities (OECD, 2017[2). In Portugal,
the Water Resources Tax in place since 2008 is differentiated by sector and region and is updated
regularly. In Europe, the Urban Wastewater Treatment Directive set distinctively stringent standards for
wastewater treatment in sensitive areas, e.g. where the dilution capacity is low or where water is used for
recreational purposes (European Union, 19913)).

Local conditions fluctuate over time. In Australia, tradable entitlements define access rights to an ongoing
share of water within a consumptive pool and water allocation changes according to seasonal water
availability in the consumptive pool (allocations) (OECD, 20194 (see chapter 4 for further details).

2.2. Long-term water management planning

The second part of the Recommendation on water policies asks Adherents to set up and implement water
policies that “are based on long term water management plans, preferably at river basin, or aquifer level,
and, as appropriate, in a transboundary framework. Such plans should foster conjunctive management of
surface and groundwater, and be regularly reviewed and updated”. The 2019 OECD Implementation
Survey shows that almost all 27 respondents have a national water management plan in place. Federal
countries are a case in point, as plans may be defined at sub-national level, when water management is
not a federal issue.

The EU Water Framework Directive, which calls for the long-term protection of available water resources,
requires its member states to carry out assessment of long-term changes in natural conditions (European
Union, 2000;1). As reported by the European Commission, the first official draft River Basin Management
Plan (RBMP) had to be presented by the end of 2008. To date, all member states have approved their
RBMPs and almost all EU member states reported their second RBMPs for the period 2015-2021 to the
European Commission under the Water Framework Directive. The information in the RBMPs is available
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on the common digital repository WISE": the maps include the River Basin Districts and their sub-units,
the surface water bodies (water body category, ecological status or potential and chemical status), the
groundwater bodies (aquifer type, quantitative status and chemical status) and the monitoring sites.

A key characteristic of long-term planning is uncertainty. The 2019 OECD Implementation Survey shows
that 22 out of 26 responding Adherents consider uncertainties in planning for future water availability and
demand (Figure 2.1).

Figure 2.1. Uncertainties about future water availability and demand in national management plans

Countries that do
not consider
uncertainties about
future water
availability and
demand

Countries that do
consider
uncertainties
about future water
availability and
demand

Note: Responses to the question “Does the national water management plan consider uncertainties about future water availability and demand?”.
Source: 2019 survey on the implementation of the OECD Council Recommendation on Water; 27 responses received, including 26 Adherents.

Of those Adherents that consider uncertainty in their planning, nearly 70% take into account climate as
well as water demand scenarios and equally 70% consider water-related risks (Figure 2.2). However, the
OECD Survey on water and agriculture policy changes carried out in 2019 showed that of those Adherents
that set quantified national planning targets for the use of water resources in the agriculture sector, only
41% account for climate change. More work is needed to assess how countries design and reflect
scenarios on climate change and future water availability in planning instruments. Indeed, future local and
regional changes in precipitation are uncertain, as different climate models project different directions of
change for some regions.
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Figure 2.2. Types of uncertainties considered in water management planning

Climate change scenarios 15
0 2 4 6 8 10 12 14 16 18

Number of countries

Note: Responses to the question: “How does the national water management plan reflect uncertainties about future water availability and
demand?”. Multiple responses were possible.
Source: 2019 survey on the implementation of the OECD Council Recommendation on Water; 27 responses received, including 26 Adherents.

Turkey has made efforts to improve its modelling of future climate using scenarios based on expected
medium to high global temperatures (RCP4.5 and RCP8.5). It uses three global climate models
downscaled to 20 km, which help to identify local changes. Turkey also considers the impact of increasing
temperatures and variabilities in precipitation levels, and does so for a horizon until the end of the 21st
century (OECD, 20195)). River basin agencies in France drafted strategic plans to adapt to climate change,
a priority of the on-going programming period. In Chile, some river management plans consider the impacts
of climate change, such as those for the rivers Maule and Maipo. Efforts are underway to integrate surface
and groundwater modelling in forthcoming river management plans (OECD, 2019g)). Spain is addressing
uncertainties in long-term water conditions by improving its climate models and updating its mapping of
water bodies accordingly. Models incorporate a long time series of historical data and make ambitious
projections of future water availability? (OECD, 2019)).

The Delta Programme of the Netherlands aims to ensure that present and future generations are safe
from water and will have sufficient freshwater in the centuries ahead. The programme takes an “adaptive
delta management” approach, taking measures in the short term that will expand capacity to adapt to long-
term changes and withstand extreme situations. The programme is supported by a dedicated Delta fund,
which secures financial resources for implementation (OECD, 20137).

More work is required to assess whether river basin management plans factor in shifting conditions that
affect water availability and use and exposure to water-related risks (see also chapter 3); if plans are
aligned with projected plans in other domains (e.g. land use and urban development, agriculture
development, energy supply); if they are supported by robust financing strategies; and if they drive
decisions related to water management and investment.
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2.3. Interlinkages between surface and groundwater management

Alongside long term planning, the Recommendation calls for Adherents to foster “conjunctive management
of surface and groundwater”.

This is an approach followed by Australia in its National Water Initiative, which was adopted in the midst
a prolonged drought (1996-2010). The National Water Initiative acknowledges the connectivity between
surface and groundwater and calls for conjunct management of these systems (OECD, 2018gg)). It also
reminds that jurisdictions need to ensure that local environmental flow management and environmental
objectives (e.g. on water quality, habitat and pest management) are coherent across complementary
waterways (OECD, 2019p)). Successful implementation of this principle can be seen at the local level. For
instance, in the State of California (United States), the Arvin Edison Water and Storage District has
engaged in conjunctive management, storing groundwater during wet years and pumping back during dry
seasons, creating measurable benefits for users (OECD, 2015yg)).

2.4. Reviews and updates

The Council also recommends that Adherents’ long-term water management plans are “regularly reviewed
and updated”. This notion is also reflected in the OECD Water Governance Principles (chapter 6), which
call for regular monitoring and evaluation of water policies. The following section presents examples for
the national level, which are also relevant for all levels of governance.

The great majority of respondents, namely 92% of those that responded ‘yes’ to having a national water
management plan in the 2019 OECD Implementation Survey, have an obligation to report on the
implementation of the plan or equivalent (for countries with plans at sub-national level). Of those
respondents that have such an obligation, 72% have quantitative targets to track implementation
(Figure 2.3). EU member states have formal requirements to undertake monitoring and evaluation of the
implementation of their River Basin Management Plans, which are updated every six years. In addition to
doing so for its 25 River Basin Management Plans, Spain publishes an annual report as part of this
reporting exercise. Some countries, including France, report on qualitative objectives as well.

Figure 2.3. Reporting on implementation of national water management plans

Is there an obligation to report on the plan's Does the plan include quantitative targets to track
implementation? implementation?

8%

EYes ONo HYes ONo
Note: Responses to the questions: “Is there an obligation to report on the plan’s implementation?” and “Does the plan include quantitative targets

to track implementation?”
Source: 2019 survey on the implementation of the OECD Council Recommendation on Water; 25 responses received, including 24 Adherents.
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2.5. Stakeholder consultation

Finally, with regard to long term water management planning and conjunctive water management, the
Recommendation claims that water policies “would benefit from stakeholder consultation”. This echoes the
principle 10 in section 6 of the Recommendation, which promotes stakeholder engagement in water
management at large.

There are an increasing number of examples of legislation, guidelines and standards that formalise
stakeholder engagement to encourage information sharing, co-operation, consultation or awareness
raising into operational rules and procedures. Indeed, according to Article 14 of the EU Water Framework
Directive, consultations with the public should be carried out throughout the different steps of development
of the river basin management plans. The state of Baden-Wirttemberg (Germany) involved key
stakeholders through a series of over 70 different local events to produce a water management plan.

However, barriers remain in practice such as “consultation fatigue”, often due to a lack of clarity on how to
use stakeholder inputs in decision making and implementation. Among other shortcomings that have been
identified are insufficient time, staff and funding, weak supportive legal frameworks, consultation “capture”
from over-represented categories, weak capacity, the lack of public concern and awareness, information
asymmetry, fragmented institutional settings, and the complexity of the issues (OECD, 2015(1qj).

2.6. Joint management of water quantity and quality

The Council recommends that Adherents set up and implement water policies that “encourage the joint
management of water quantity and quality, and pay attention to the hydro morphological characteristics
and temporal variability of water bodies, as these affect water quantity, quality, disasters, and water-related
ecosystems”.

The 2019 OECD Implementation Survey shows that countries have adopted national water management
plans covering a range of issues, to ensure coordination across water-related policies (Figure 2.4). These
areas usually cover water quantity and quality, exposure to water-related risks, access to water and
sanitation services as well as investment in infrastructure.
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Figure 2.4. Issues covered in national water management plans

Other h g

Exposure to water-related risks (droughts, floods, pollution) _ 22
Management of water resources (water quantity, quality, protection of _ 25
freshwater ecosystems)

Access to water supply and sanitation services 19

o
(6]

10 15 20 25 30
Number of countries

Note: Responses to the question: "Which of the following topics are covered in your country's national water management plan?”, “Other”
includes: irrigation, water finance, R&D, water industry, international cooperation; drinking water; analysis of pressures and impact on water
resources by different users. Multiple responses were possible.

Source: 2019 survey on the implementation of the OECD Council Recommendation on Water; 25 responses received, including 24 Adherents.

In the EU Water Framework Directive, joint management of water quantity and quality is promoted through
the RBMPs. The plans are a detailed account of how the objectives set for the river basin (ecological
status, quantitative status, chemical status and protected area objectives) are going to be met. Ecological
status is based on biological quality elements and supporting physico-chemical and hydro morphological
quality elements (European Union, 2000p1). In Israel, water quality and quantity are intrinsically related in
the management of water resources, as the country uses desalinated seawater as a key source of water
supply and treated wastewater as a major source of water for irrigation, to reduce the need for and use of
freshwater extraction from aquifers and surface water bodies. Co-ordination is ensured under the Water
Authority Council, set up in 2007, and responsible for all decision making and policy setting by the Israeli
Water authority.

The use of nature-based solutions (NbS) is a promising approach to deliver on both water quantity and
quality objectives. For example, the “Upstream Thinking” catchment management scheme in the United
Kingdom has successfully restored over 2000 hectares of sensitive upstream land on Exmoor in 2010-15
to improve peatland and biodiversity, and reduce sediment loads and flood risk downstream. The work is
targeted to benefit 15 water treatment facilities supplying 72% of the total daily water to customers in the
region (OECD, 20171113). The use of NbS have been promoted in Europe, with EU Horizon 2020 framework
programme for research and innovation allocating approximately EUR 185 million to research and pilot
projects between 2014 and 2020 (European Parliament, 201712)).

Inter-institutional committees can facilitate the management of various water-related issues and ensure
policy coherence across national authorities responsible for water and other policies. In Ireland, the Water
Policy Advisory Committee co-ordinates the overlap between the EU Water Framework Directive, and
other directives including the Floods Directive and Marine Framework Directive. In Costa Rica, there are
committees on hydrology and meteorology, groundwater, surface water and wastewater. Some countries
have merged the responsibilities for water and environment such as some states in Brazil. In Korea, the
Government Organisation Act, June 2018, merges the vast majority of responsibilities for water quantity
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and quality management under the Ministry of Environment (OECD, 2018;13)) (Box 2.1). See chapter 6 for
further arrangements that support policy coherence in water management.

Box 2.1. A national reform to address institutional and financial inefficiency of national water
management in Korea

Korea’s efforts to address institutional and financial inefficiency of national water management policies
have translated into the policy reform for integrated water management. In 2018, the Government
Organisation Act was amended to transfer the authority over water resources conservation, use, and
development from the Ministry of Land, Infrastructure, and Transport (MOLIT) to the Ministry of
Environment (MOE). With this, 188 government officials from the MOLIT with a water quantity
management budget of over 500 million USD and 5 878 staff members from K-water (asset value of
about 9 billion USD) to the MOE. In addition, authorities overseeing groundwater quantity and quality as
well as multi-regional and local waterworks management, were integrated into the MOE.

Moreover, the Framework Act on Water Management was introduced for the first time in the history of
the Korean government in 2018, laying legal foundation for the integrated water management
encompassing water quality and quantity management. The Framework Act on Water Management,
remaining in force since June 2019, covers 12 basic principles on water management including
publicness of water, sound water cycle, management by basin, integrated water management,
management of water demand, addressing climate change, and multi-stakeholder participation, along
with the National Master Plan for Water Management and the Comprehensive Basin Water Management
Plans.

Following the introduction of the Framework Act on Water Management, the Presidential Water
Commission and four Basin Water Commissions were established. Overseen by the Office of the
President, the Presidential Water Commission is chaired by the Prime Minister, and a civic expert
appointed by the President. A majority of the total number of members of the Commission must be
comprised of civic members other than ex-officio members with appropriate gender ratio.

The National Master Plan for Water Management for the next decade, the first ever inter-governmental
plan for water management strategies, and the Comprehensive Basin Water Management Plans are
expected to be completed by June 2021 and June 2022 respectively. These plans must be adjusted
based on the results of validity assessment which will be conducted on a 5-year basis and are subject
to annual implementation reviews. The Presidential and Basin Water Commissions will discuss, review
and co-ordinate several laws and plans set by Korean ministries and local governments in order to
ensure policy coherence and efficiency.

Source: (Republic of Korea, 201914 (Republic of Korea, 2020(15))

2.7. Address practices, trends and developments for water availability, demand
and risks

Further to the joint management of water quantity and quality, the Council recommends Adherents to
“address practices, trends and developments that affect water availability, water demand, and exposure
and vulnerability to water risks; reflect their wider economics, social and environmental consequences, at
different scales”. See further details on the management of water quantity in chapter 3, and on water risks
in chapter 5, and on pricing instruments in chapter 8.
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2.8. Facilitate the development and diffusion of innovation

The Council recommends that Adherents set up and implement water policies that “facilitate the
development and diffusion of innovative and more efficient ways to manage water, based on technical and
non-technical innovations”.

Technical innovations exist in different domains related to water, notably pollution abatement (e.g.
wastewater treatment), demand-side management (e.g. indoor or irrigation water conservation such as
drip irrigation or leak prevention technologies) and supply-side management (e.g. rain water collection,
desalination of sea and brackish water) (Has¢i¢ and Migotto, 20151¢). There are also technical innovations
in information and communications technology (ICT) such as smart meters that are beneficial to the water

sector (Box 2.2).

Patent data for water-related technologies, used to explore the development of inventions, show that
several Adherent countries are leading water innovation, namely the United States, accounting for more
than 30% of global water-related technologies patenting in the period 1990-2015, followed by Korea,
Germany and Japan (Table 2.1). Korea experienced rapid growth in the share of patenting, for water-
related and all technologies, from less than 1% of the world’s water-related patents in 1990 to more than
a quarter since 2009. It is also notable that Israel has the highest share of demand-side water patents and
a relatively larger share of high-value inventions that are transferable to other countries (Leflaive, Krieble
and Smythe, 2020(17).

Table 2.1. Top Water-Related Inventor Countries, 1990-2015

Country United Korea = Germany Japan United France = Canada = Switzerland
States Kingdom
Share  of  global  water-related 30.90% = 14.50% 12.00%  6.90% 460%  4.00% 2.50% 1.90%
technologies (total patents)
Relative Technological Advantage (RTA) 1.14 0.97 1.22 0.48 1.85 1.55 1.45 2.05

Note: Water-related patented inventions include water pollution abatement or demand- or supply-side technologies.
Source: (Leflaive, Krieble and Smythe, 2020p17).

When considering relative technological advantage (RTA), which measures a country’s specialisation in a
particular technological domain, Switzerland has a RTA of 2.05, indicating it is relatively specialised in
water security technologies compared to other domains. Conversely, Japan with a RTA of 0.48 is
‘underweight’ in water related patenting relative to other areas of invention. Some Adherent countries, such
as Chile, or Australia, are highly specialised in water-related technologies, which represent a high share
of their domestic patenting. They are both top inventors and potential markets for the technology patented
(Leflaive, Krieble and Smythe, 2020;17)). Different dynamics across countries, and relative specialisation of
selected countries indicate that Adherents differ in the strategies developed and implemented to support
and accelerate the development of water-related innovation.

Countries have also used different mechanisms to facilitate the diffusion of water related innovation. This
encompassed the formation of groups in charge of transferring and knowledge and publicly available data.
For instance, New Zealand established a Science and Technical Advisory Group to oversee the scientific
evidence for freshwater policy development, and developed the Land Air Water Aotearoa (LAWA) —
publicly sharing environmental data and information to help communities balance using natural resources
while maintaining water quality and availability. The EU Commission set up a knowledge hub on agriculture
and water management, aiming at providing links to available information from research in this area.?

The development and deployment of smart water systems has been encouraged by a number of Adherents
such as Australia, France, Israel, Korea and the Netherlands as well as states (Arizona, California in
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the United States and Ontario in Canada). They have been deployed in combination with water tariff
reforms and implementation of measures to encourage efficiency. In Arizona, water utilities adopted smart
water meters to inform customers about their water usage. New smart water companies have emerged in
Ontario and Israel. In France, incentives to reduce leakage in water supply and sanitation networks have
driven the diffusion of smart meters and investment in data monitoring to detect and locate anomalies in
real time (OECD, 20172).

Non-technical innovations can help change behaviours to use water more efficiently (see section
Promoting water use efficiency).

Box 2.2. The use of citizen science and public engagement to enhance water-related information

Citizen science, which is the involvement of citizens in scientific research and/or knowledge production,
is an emerging example of a non-conventional data source that can play an important role in the process
of monitoring water resources. The development of new technologies, such as smartphone apps and
social networks, has broadened the scope of citizen contributions, enabling scientists to process far
higher volumes of data than would previously have been possible. There are now many examples of
citizen science projects around the world covering a diversity of domains including the water sector. For
example, SciStarter.org is a search engine for citizen-science projects; and an inventory of citizen-
science activities in Europe that address environmental policies was recently published.

Several mobile applications have been developed to facilitate the engagement of citizens in documenting
and sharing information for the purpose of water resources monitoring. Examples include Citclops’s
EyeOnWater and Earthwatch’s FreshWater Watch, which enable volunteers to contribute data on the
colour of coastal waters, serving as a simple and accessible indicator for eutrophication that can be used
together with remote-sensing data. NASA is exploring a potential of citizen science within general
aviation to contribute aerial photos to assess eutrophication. A comparison of citizen science data and
agency monitoring of water quality in the UK shows that FreshWater Watch data complements
environmental agency monitoring efforts by filling in gaps in the spatial and temporal coverage, as well
as water body types.

While not all citizen science programmes are designed or fit to inform policy, it is essential to understand
and maximize the conditions for the uptake of citizen science by decision-makers to contribute to the
locally-relevant and globally-scaled evidence base needed to solve upcoming water challenges.

Source: (OECD, 2019s)); (OECD, FAO, IASA, 2020;15))
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3. Managing water quantity

This chapter presents Adherents’ experience with managing water quantity,
in line with the OECD Recommendation on Water. The chapter explores how
Adherents develop water demand policies by taking into account short and
long-term projections and uncertainties while incorporating social, economic
and ecological functions. It highlights examples of efforts to promote water
use efficiency, the use of economic instruments, water efficient technologies
and alternatives sources of water. It also illustrates well-designed water
allocation regimes and collective management approaches. Finally, the
chapter shares expertise on how knowledge and data support water quantity
management.
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Water quantity management relies on a combination of policies, at national and sub-national levels of
government, to better manage demand for water, promote water use efficiency and allocate water, which
varies across seasons and geographically, across uses where it is most needed." The OECD projected
that demand for water is set to increase by 55% between 2010 and 2050 globally (Figure 3.1), due to
growing demand from manufacturing, energy generation and domestic use (OECD, 2012p1;). There will be
increasing competition for water amongst uses and users, putting ecosystems at risk. Groundwater
depletion may become the greatest threat to agriculture and urban water supplies in several regions in the
coming decades. Climate change will only exacerbate these tensions, as water availability becomes more
variable and uncertainty rises about future water availability and demand. The ability to allocate water
where it creates most value is a condition for sustainable growth, social equity and environmental
performance.

Figure 3.1. Global water demand, 2000-2050
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Note: this graph only measures blue water demand and does not consider rain-fed agriculture. RoW refers to Rest of the World.
Source: OECD (2012), OECD  Environmental ~Outlook fo 2050: The Consequences of Inaction, OECD  Publishing,
Paris, https://doi.org/10.1787/9789264122246-en.

3.1. Water demand management policies

3.1.1. Short and long term projections and uncertainties

Adherents to the Recommendation are encouraged to manage water quantity through “water demand
management policies at national or sub-national levels of government, which reflect short and long-term
projections and account for uncertainties on current and future water availability and demand”.

A 2012-2013 survey undertaken as part of the work on water and climate change adaptation showed that
all Adherent respondents? had already observed changes in freshwater systems due to climate change
and were conscious of growing uncertainties in water availability and demand (OECD, 20132;). Adherents
with arid climates, such as Greece, Israel, Spain, Turkey, along with Southwest Australia, the Northern

TOOLKIT FOR WATER POLICIES AND GOVERNANCE © OECD 2021


https://doi.org/10.1787/9789264122246-en

31

part of Chile, and the Southwest US, are especially sensitive to even small changes in precipitation. In
Turkey, the expected change in the quantity of water, combined with an expected growing demand for
water, make the water sector highly vulnerable to the impacts of water scarcity (OECD, 20193;). Even
Adherents considered relatively water abundant overall, such as France or the Netherlands, anticipate
increased water stress in vulnerable regions due to the impacts of climate change (OECD, 2013(2).

Several Adherents have made efforts to incorporate uncertainties associated with climate change in their
plans and targets. For instance, Korea’s Ministry of Environment established the Long-Term
Comprehensive Plan of Water Resources every 20 years considering climate change explicitly, to be
updated every five years. The Netherlands has proactively worked to incorporate uncertainty into long-
term planning for water management, including the revision of flood protection standards (OECD, 20144)).
European member states are also required to renew their River Basin Management Plans, outlining
objectives on water demand (the latest cycle ran between 2014-20).3

However, as of 2015, when the OECD survey on water resources allocation* was conducted, less than
60% of survey respondents reported accounting for the potential impacts of climate change in their water
resource allocation arrangements, even though doing so is essential to ensure that allocation regimes can
cope with changing conditions. Even less common are efforts to review shifting eco-hydrological baselines
as climate conditions continue to alter the water cycle (OECD, 2015ys)).%

Furthermore, Adherents have focused on better understanding the growing risks related to managing water
quantity by building the scientific evidence base and disseminating information (see chapter 5 for more
details).

3.1.2. Incorporating social, economic and ecological functions in water quantity
management

The Recommendation calls on Adherents to ensure that water demand management policies are “based
on water management plans that build upon an understanding of the ecologically sustainable limits of the
system, account for all the social, economic and environmental functions of water while preserving water
resources. Where needed, water supply can be augmented in sustainable ways, e.g. through modular,
scalable approaches to green and grey infrastructure, or the use of reclaimed water.”

The importance of environmental flows is widely recognised and many Adherents have reflected their role
in their water allocation regimes (OECD, 2015(5)). In the above-mentioned 2015 survey on water resources
allocation a majority (76%) of respondents indicated that minimum environmental flows were defined
(OECD, 2015fg). In the 2019 OECD Implementation Survey, 78% of respondents reported that minimum
environmental flows/sustainable diversion limits were defined in water allocation mechanisms (Figure 3.2).
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Figure 3.2. Environmental flows and sustainable diversion limits in water allocation mechanisms

Are minimum environmental flows/sustainable diversion limits
defined in water allocation mechanisms?
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Note: Responses to the question: “Are minimum environmental flows/sustainable diversion limits defined in water allocation mechanisms?”. “No
also includes countries that responded “n/a” or “other”.
Source: 2019 survey on the implementation of the OECD Council Recommendation on Water; 27 responses received, including 26 Adherents.

The methodologies used to define minimum environmental flows vary. Israel sets aside a minimum quota
of water for ecosystems in some places. In Slovenia, ecologically acceptable flow is based on hydrological,
hydro-morphological and biological characteristics of watercourses, features of water abstraction and
distinctive protection regimes. England and Wales (United Kingdom) use environmental flow indicators.
In Portugal, minimum environmental flows are determined on a case by case basis. In France, the
minimum biological flow and the reserve flow required are based on the observation of ecological needs
(OECD, 2015)). In Chile the minimum environmental flows are defined in two ways: they are established
by the General Water Directorate (DGA) when allocating new water entitlements and they are defined and
included for every major project as part of the required environmental impact assessments.® Overall,
respondents take into account freshwater and terrestrial biodiversity as part of defining minimum
environmental flows (Figure 3.3).
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Figure 3.3. Key considerations for defining environmental flows

Changes in rainfall variability related to climate change — 6

Minimal flows to ensure protection of terrestrial biodiversity

Minimal flows to ensure pollution dilution _ 11
Sustainable volumes of abstraction to other users _ 14

Minimal flows to ensure protection of freshwater biodiversity 21

o
[$]
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Number of countries

Note: Responses to the question: “Which of the following aspects are taken into account for defining minimum environmental flows/sustainable
diversion limits in water allocation mechanisms?”. Multiple responses were possible.
Source: 2019 survey on the implementation of the OECD Council Recommendation on Water; 27 responses received, including 26 Adherents.

Ecologically sustainable limits are often, but not always, linked to water management plans. This is the
case of the Murray-Darling Basin Plan in Australia, which limits water use at environmentally sustainable
levels by determining long-term sustainable diversion limits for both surface and groundwater resources.
Australian jurisdictions also need to ensure that local environmental flow management and environmental
objectives (e.g. on water quality, habitat and pest management) are coherent across complementary
waterways (OECD, 20197).

In addition to environmental sustainability, the design of water allocation regimes can incorporate economic
efficiency and social equity objectives. To support economically efficient use of water resources, many
countries’ allocation regimes allow transfer of water entitlements between users, so water can be used for
higher value uses. Notable examples include Australia, Chile and parts of the United States. Israel’s
allocation arrangements using differentiated pricing to promote economically efficient allocation among
users (OECD, 2015i6). Chapter 8 outlines more details on countries’ water pricing instruments.

3.2. Promoting water use efficiency

Adherents to the Recommendation should manage water quantity through “the promotion of water use
efficiency to alleviate pressure on all surface and groundwater resources, especially where water is scarce
and competition between sectors intensifies, whilst taking into account the need for groundwater recharge
and environmental flows. That promotion can include the consideration of economic instruments for water
resources management (e.g. water abstraction charges), support for water-efficient technologies or for the
use of alternative sources of water (e.g. reclaimed water).”
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3.2.1. Economic instruments

Appropriately designed and locally tailored economic instruments can help allocate water where it is most
needed, incentivise its efficient use, and simultaneously generate revenues to manage water resources.
Water abstraction charges can also be used to promote water use efficiency, as applied in Denmark,
Latvia and Lithuania. Chapter 7 provides more detail on the use of economic instruments among
Adherents.

3.2.2. Support for water efficient technologies

Many Adherents have provided financial incentives, such as tax credits or subsidised interest rates, to
support the use of water-efficient technologies.

In the context of agriculture, 28 Adherents reported using farm advice or research to promote water use
efficiency in 2019.”7 Adherents concerned with improving on-farm water use efficiency include Australia,
Italy, Mexico, Spain, Turkey and United States. In Hungary, subsidies for irrigation are given conditional
to a water saving objective. France supports the adoption of water-saving irrigation technologies through
subsidised credits for purchasing meters and water saving equipment under its Plan Végétal
Environnement (OECD, 2010jg)).

Government support for efficient technologies also exist for domestic water use. The previous section
reported a series of policies to roll-out smart metering. In New York (United States), a reduction on water
and sewer charges is given to buildings that maintain a Comprehensive Water Reuse System (CWRS)
that can capture, treat and recycle black water (i.e. sanitary wastewater) or grey water (i.e. wastewater
from lavatories, showers and clothes washers) (OECD, 2015yg)).

Adherents are also raising awareness of water efficient technologies. For example, Flanders (Belgium)
set up educational centres to offer trainings for analysing water consumption, informing users about water-
saving measures, and carrying out the installation and maintenance works (OECD, 201810)).

Caution is required to avoid possible unintended consequences of measures to support water use
efficiency, notably in agriculture. There are three risks associated with water efficiency measures in
agriculture (OECD, 2016(11)): (i) increased irrigation efficiency can result in increased water consumption
and the diminution or elimination of return flows to aquifers or surface water bodies; (ii) farmers taking
advantage of more efficient irrigation to switch to more water thirsty activities; and (iii) it can encourage
farmers to keep on irrigating activities in the future. The first two effects can lead to a reduction in water
availability for other users and the environment and an increased dependence on water resources and the
risks associated with climate change (OECD, 201812;; OECD, 2016(11;). Water allocation regimes should
account for the return flows of water abstracted through entitlements, otherwise, increased use efficiency
can reduce overall water availability in the system (OECD, 2015(). This is a challenge found in Australia’s
Murray Darling Basin where the national government and states and territories have worked hard to
improve water provision for the environment through water plans and by acquiring entitlements. Water
markets have helped deliver environmental outcomes through the purchase of water for the environment
(e.g. about 20% of water entitlements in the Murray Darling Basin is managed for the environment). Yet
there have been concerns about the appropriation of environmental flows in the state of New South Wales
(Gruere, Ashley and Cadilhon, 201813). Continued improvement in monitoring and reporting of water
managed to deliver environmental benefits is important to help build public trust in water management and
make best use of environmental water (OECD, 20197)). Indeed, appropriate water accounting at the basin
scale that considers not just withdrawals but also water returning to the system is a first step for mitigating
these unintended consequences of water use efficiency gains.

To cope with this issue, a number of Adherents have set conditions on water efficiency investments or the
delivery of water entitlements to ensure water sustainability. European Union member states, like
Denmark, Greece or Hungary, deliver groundwater permits only under condition that it does not affect
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the ecological status of water resources. Italy discourages investment in irrigation infrastructure, like
impermeable canals, in area where groundwater recharge is needed.?

3.2.3. Alternative sources of water

Tapping into alternative water sources, such as rain and storm water, used water®, and desalinated sea or
brackish water, can help alleviate water scarcity. Reused water, supplied from either centralised or
decentralised distributed systems, is increasingly seen as a sustainable source for some uses of water,
such as for irrigation, groundwater recharge, and possibly for non-potable domestic uses.

The European Union has just approved its regulation on minimum requirements for water reuse for
irrigation. Spain has a water reuse regulation in force since 2007 and several reclaimed water plants
operate in the east part of the country and the Canary and Balearic Islands'°. The city of Barcelona (Spain),
for example, manages three reclaimed water plants (OECD, 2015;). Spain is also implementing a
National Plan of Water Treatment, Sanitation, Efficiency, Savings and Water Reuse (DSEAR Plan), which
promotes and increases the use of reuse water. Israel is the largest user of recycled effluent water for
agricultural and has increased freshwater prices for farmers to encourage this recycled water (OECD,
20156). In Australia, wastewater recycling, desalination and storm water harvesting and reuse are
increasingly part of the portfolio of best practices for providing and maintaining water supplies. In the city
of Perth (Australia), desalination is the primary water source, contributing 48% of its potable drinking water
supplies followed by groundwater (40%), dams (10%) and groundwater replenishment (2%).

Health-related risks (e.g. possible water contamination during domestic use, or salinisation of irrigated
soils) need to be taken into consideration in the development of alternative sources of water. The National
Water Quality Management Strategy in Australia, for example, addresses such risks by including quality
guidelines and monitoring for the safe use of recycled water. The level of standards for reused water can
influence the payback period of the additional investment costs required (e.g. equipment, or in-house dual
plumbing) (OECD, 200914)).

3.3. Water allocation regimes

The Recommendation encourages Adherents to manage water quantity through “water allocation regimes
that define a sustainable resource pool”. These regimes are a combination of policies, laws and
mechanisms to help determine who is able to use water resources, how, when and where. The
Recommendation develops ways to strengthen water allocation:

The Recommendation calls for “allocat[ing] water and the risk of shortage in a manner that is non-
discriminatory and that reflects wider policy objectives (e.g. access to drinking water, ecosystems health,
food or energy security), under both average and extreme conditions, including through balancing all
interests in basins and considering the cost-effectiveness of measures”. In the Recommendation, water
allocation refers to the national parts of rivers, lakes and aquifers.

The 2015 water allocation survey documented that allocation regimes can exist at different scales within
national contexts: some are set at national level (e.g. Costa Rica, Estonia, Luxembourg, Slovenia,
Switzerland), others at province/state level (e.g. Canada, Brazil), or at river basin scale (e.g. Australia,
Colombia, Spain). Allocation regimes may differ for surface and ground water systems (e.g. Austria). The
2015 survey also showed that in times of scarcity most allocation regimes have an established sequence
of priority uses to determine which sectors or uses will be allocated available water prior to others
(Figure 3.4). Unsurprisingly, domestic and human needs often rank as the highest priority (e.g. Australia,
Brazil, Colombia, Israel, Portugal) (OECD, 2015).
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Box 3.1. Water allocation systems at a River Basin District level in Spain

Spain’s 25 river basin management plans cover the allocation and reservation of water resources - water
distributions within each district - with the aim of meeting water needs for current and future uses. This
information is critical not only for dealing with the socio-economic aspects, but also for assessing the
impact produced by it, calculating accurately the environmental objectives in water bodies and, as the
case might be, rationalising the application of exemptions to the compliance of such objectives.

The allocation and reservation of resources available for the foreseeable demands has been carried out
based on the results of the balance obtained for the demands scenario established for the year 2021.
Likewise, river basin management plans have listed those demands which cannot be met with the
resources available within the corresponding river basin districts. The allocation and reservation of
resources is considered a key measure by Spain to address the water scarcity and manage water
abstractions.

Source: country contribution

Most allocation regimes impose an overall limit (“cap”) on water that can be abstracted from a resource
pool; although in practice this limit may not be respected (OECD, 2015)). There is variation in terms of
how that cap is defined. A large majority of respondents surveyed put a limit on the volume of water that
can be abstracted (57%), some put a limit on the share of water that can be abstracted (14%), while some
others restrict who can abstract water, but without limit on how much water can be abstracted (11%)
(OECD, 2015p¢)). For groundwater, setting an abstraction limit requires consideration of the amount of water
that should be left in the aquifer to meet non-extractive uses (e.g. flows for ecosystem needs, protection
of water quality) and future uses. Examples from Denmark, Mexico, United States (Texas) and France
illustrate approaches to limit the long-term abstraction of groundwater (OECD, 201715)).

The Recommendation also encourages Adherents to ensure that water allocation regimes “are dynamic,
flexible and adjusted to shifting circumstances at the least social cost”. Flexibility can be delivered through
the design of regulations (e.g. unbundling of abstraction licencing arrangements from land titles in
Australia and most other Adherents particularly for surface water) or in the design of the cap (a
proportional cap as a share of available water, rather than a fixed volume). Further, many Adherents (i.e.
two-thirds of allocation regimes surveyed in 2015) allow for water entitlements to be traded, leased or
transferred, under specific conditions and with approval of the responsible authority, to provide an incentive
for efficient water use and innovation. This occurs in formalised water markets such as in Australia
(Murray-Darling Basin), Chile or Spain. It can also take place with an abstraction licensing system such
as in the United Kingdom.
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Figure 3.4. Sequence of priority uses in water allocation among selected Adherents
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Furthermore, the Recommendation calls for water allocation regimes to “promote efficient water use,
investment and innovation, with due regard for social consequences and the ecosystem-support function
of water”. This requires an allocation regime that provides incentives for efficient resource use and removes
perverse incentives for inefficient use. This can be done through appropriate abstraction charges or fees,
a key part of allocation regimes. Chapter 7 provides an overview of the adoption of abstraction charges
based on the results of the OECD Survey on the Implementation of the Recommendation on Water.

The Recommendation also calls for water allocation regimes to be “responsive to the customary practices
of traditional communities”. Where these exist, valuing traditional knowledge through the recognition of
indigenous peoples’ stewardship of land and water and customary water arrangements can potentially be
an effective means to enhance sustainable development in a river basin. This is a component of the
Murray-Darling Basin Plan in Australia (OECD, 20197). It is also prevalent for the Fitzroy River basin
(Australia) where an indigenous community has developed a political declaration aiming to protect the
traditional and environmental values and calls for greater stakeholder engagement and ultimately joint
management of the river between the government and aboriginal communities (OECD, 201810)).

Finally, the Recommendation encourages water allocation regimes to “promote compliance and
enforcement (i.e. of water entitlements) in national and sub-national contexts”.

Compliance systems are an essential tool to strengthen public confidence in the management of water
resources, to discourage illegal activity and drive positive action. The 2015 water allocation survey showed
that most Adherents monitor water withdrawals and enforce allocation rules in their allocation regimes.
Industrial users are the most frequently monitored (91% of respondents), followed by agriculture and
domestic users monitored in 88% of cases. 18 survey respondents reported that they conduct metering,
monitoring and reporting activities for agriculture but often they are not undertaken nationally but in areas
where significant abstractions occur. In Belgium, declaration of water consumption is necessary as an
agricultural water monitoring activity. An additional monitoring is obligated for larger abstractions to assess
the impact on groundwater level. '

Two-thirds of surveyed regimes include sanctions for non-compliance with the rules and regulations of
allocation regimes. With the introduction of statutory instruments for Environmental Civil Sanctions in 2010,
United Kingdom can now use a variety of civil sanctions in addition to criminal sanctions. Monetary fines
are the most common type (OECD, 2015(). Figure 3.5 shows the number of countries that use different
data sources to enforce quotas, rights, entitlements or abstraction charges. In Cabo Verde, the water
quantity control for agriculture is conducted on a monthly basis and a more consistent database is being
set up. In Italy, the Ministerial Decree of Ministry of Agriculture “guidelines for the regulation by the regions
of the methods for quantification of water volumes for irrigation”, promote the use of water metering and
the application of water prices based on the volumes used. The guidelines use National Information System
for the Management of Water Resources in Agriculture as the reference database for the collection of data
for quantifying irrigation volumes and also information related to permits.

Groundwater specificities make it much more challenging to enforce water allocation systems, particularly
in rural areas with a large number of water users. In 2019, illegal groundwater abstractions were reported
to occur in twelve Adherents (Gruére, Shigemitsu and Crawford, 2020(17;). Also past studies estimated that
there may be tens of thousands of unregulated wells in selected OECD countries (OECD, 2015}1s)).
Metering of wells is not systematic in agriculture and politically challenging to introduce (Gruére and Le
Boédec, 2019p19)). To cope with this, regulators in the United States (Nebraska) have encouraged self-
metering by farmers, which has proven to induce positive results, and other Adherents have used indirect
measures, such as metering energy use or the estimation of water consumption with remote sensing data.
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3.4. Collective management approaches

The Recommendation promotes collective management approaches - defined as collective entitlements —
where applicable, in areas “where little information is available on water availability and use, or where the
transaction costs of managing individual entitlements are too high (e.g. for groundwater management)”.
This is particularly important for groundwater management, where aquifers can operate as common
resource pools (OECD, 2015¢1g)).

Collective management is widely used in the management of irrigation. Water user associations or
irrigators groups are operating in Japan, Korea, and EU member states (like Estonia, Sweden or
Portugal). In the United Kingdom, water abstractor groups have the potential to share abstraction
licences to effectively manage water resources in a more efficient and sustainable manner. Examples of
self-regulated groundwater management in the states of Kansas and Colorado in the United States show
that this mechanism can be effective. '

France institutionalised collective management bodies, the organismes uniques de gestion collective
(OUGCs), whose role is to provide a structure and incentives for irrigators to devise their own rules to
allocate a set volume of water among themselves at the catchment level. However, some challenges
emerged with their implementation due to the conflictual relations between those exercising the tasks of
the OUGCs and those who are meant to benefit from them (OECD, 201715)). In Costa Rica, the Ministry
of Energy and Environment grants water abstraction permits (called concessions) to an entity that has the
authority to decide internally on the form of water distribution amongst their members. They are required
for surface water or groundwater uptake (Gruére and Le Boédec, 20192q)).

3.5. Improved knowledge and data

Adherents to the Recommendation are encouraged to manage water quantity through “improved
knowledge of water use and sustainability limits, and improved monitoring of water resources and uses,
watershed conditions, ecosystems health and the interconnections between surface and groundwater, to
better assess environmental needs and future water availability and make more robust decisions.”

All Adherents monitor their water resources and uses to a certain extent to help understand how much
water can be used for varied and competing demands, while still preserving water resources on which
many social, economic and environmental functions rely. Figure 3.5 shows the different data sources used
to facilitate water quantity management by respondents, whereby reporting obligations as well as in-situ
monitoring by public authorities remain the most frequently used sources for collecting monitoring data.
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Figure 3.5. Data sources to facilitate water quantity management
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Note: Responses to the question: “What data sources are used to facilitate enforcement of water quantity management (e.g. quotas, rights, or
entitlements or abstraction charges)?”. Multiple responses were possible. The US Environment Protection Agency does not regulate water
quantity and therefore did not respond to this question.

Source: 2019 survey on the implementation of the OECD Council Recommendation on Water; 27 responses received, including 26 Adherents.

There have been efforts across OECD to improve mapping of surface and groundwater. This has been
done using innovative data sources such as earth observation data (see further details in General water
policy, chapter 2). Good information should be collected on local contexts and the dominant drivers (and
their projected impact) on groundwater resources in the future. Such information needs to be converted
into knowledge in order to enable public authorities and stakeholders to take informed management
decisions; develop effective rights and allocation regimes; prevent conflicts; and protect and groundwater
quality in the long term (Akhmouch, 201721)). For instance, the United States NASA’s Gravity Recovery
and Climate Experiment (GRACE) was the first satellite mission of its kind to changes in these groundwater
resources over time (OECD, 2017115). A mapping exercise has been undertaken in France to identify
ground and surface water stressed areas and defines zones where policies aim to restore sustainable
volumes of water abstraction (OECD, 2015)). The water information system is under development in
Turkey is to gather data, maps, statistics and policy documents, and is to be based on a spatial mapping
tool to improve data visualisation and make the system more user-friendly to the broader public (OECD,
2018r101). Many challenges remain in monitoring the use and sustainability of water uses. For example, it
remains difficult to monitor aquifers because it is technically demanding and costly (OECD, 201715)). Well
metering requirements are only a recent development (see above) and therefore groundwater markets
may be more difficult to establish than surface water markets (OECD, 20193)).
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32019 OECD Survey on water and agriculture policy changes.

4 The OECD survey covered 27 OECD and key partner countries, documenting 37 distinct water allocation regimes. For further
details, see (OECD, 2015p)).

5 Moreover, the 2019 OECD Survey on water and agriculture policy changes showed that only 41% of Adherents that set quantified
national planning targets for the use of water resources in the agriculture sector (sixteen Adherents), account for climate change.

62019 OECD Survey on water and agriculture policy changes.
72019 OECD Survey on water and agriculture policy changes.
82019 OECD Survey on water and agriculture policy changes.

9 Reused water (either reclaimed water or grey water from wastewater from domestic uses such as laundry, dishwashing, or
bathing)
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112019 OECD Survey on water and agriculture policy changes.

122019 OECD Survey on water and agriculture policy changes.
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4. Improving water quality

This chapter represents progress made by Adherents on improving water
quality, in line with the OECD Recommendation on Water. The chapter
focuses on Adherents’ efforts to allocate adequate resources to manage
water pollution. It reviews risk mitigation and water reduction pollution
strategies as well as Adherents’ efforts to select cost-effectiveness
solutions and apply the polluter pays principle. It also explores compliance
with regulatory provisions and Adherent’s efforts to promote sustainable
use of water-related ecosystems. Finally, the chapter focuses on ensuring
coherence water and sectoral policies.
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Policies for improving water quality aim to protect, restore and promote sustainable use of surface,
groundwater and coastal ecosystems, halt and reverse degradation, and halt biodiversity loss. They aim
to reduce, to the extent necessary, the pollution of all waters from both diffuse and point sources of
pollution. The Recommendation calls upon Adherents “to prevent, reduce and manage water pollution,
from all sources (diffuse and point sources), in surface and ground waters and related coastal ecosystems,
while paying attention to pollutants of emerging concern”.

4.1. Allocation of resources to manage water pollution

The Recommendation suggests Adherents “allocate adequate human, technical, scientific and financial
resources to assess water and effluent quantity and quality. Water quality monitoring should be developed
and publicly reported”.

The EU Water Framework D