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Executive summary
Water scarcity is threatening the viability of societies, economies and ecosystems across large areas
of the planet. More than 50 percent of the world’s cities and 75 percent of all irrigated farms are
experiencing water shortages on a recurring basis, jeopardising future global food supplies, economic
growth, environmental sustainability, and the viability of human settlements.
Australia is very familiar with the impacts of water scarcity and drought, which, globally, are now high
on the agenda of many government and business leaders. The Water Scarcity and Drought Summit,
convened by the Australian Water Partnership and International Water Association in October 2016,
brought together leading policy makers, practitioners and opinion leaders from around the world to
discuss ways to build resilience to water scarcity and drought.
As population grows, urbanisation continues, food demands go up and climate change intensifies,
we must learn to do more and better with less. We must learn to invest efficiently, optimise across
competing demands, and reallocate available supplies to meet basic human needs and support
economic development. The costs of inaction will be revealed through reductions in human well-being
and loss of life, stunted economies and decimated water dependent ecosystems.
Despite the challenges that lie ahead, significant benefits stand to be gained. There is a clear
opportunity to increase the total value of water, in economic, human and environmental terms. For
over half of the world’s population, predicted large negative effects of water scarcity on economic
growth could be entirely reversed with improved water policy. In some countries, the net effect could
be equivalent to more than a ten percent boost in GDP growth over the next thirty years (World Bank,
2016). The benefits of improved water resource management will be increased resilience, economic
prosperity and quality of life.
WaterGuide, depicted in Figure 1, is an organising framework for improving water resource management
and use in response to scarcity. It is intended to be used primarily by national or local governments in
countries where water scarcity is a present or future threat to human health and wellbeing, economic
development and/or environmental sustainability.
WaterGuide can be used by decision makers in diverse jurisdictions to:
• engage stakeholders and determine the desired water-related outcomes at a national, subnational or
local level
• diagnose strengths, weaknesses and gaps in current water planning, allocation and use arrangements
• design a roadmap or action plan for improved water policy and management driven by short-,
medium- and long-term priorities
• identify the portfolio and sequence of policy and infrastructure investments that are most likely to
deliver the desired outcomes, and
• understand and communicate the benefits from, and interdependencies between, these priority
investments.
WaterGuide provides multiple entry points for decision makers seeking to adapt proven water
governance (including policy, regulation, incentives and institutions) and management arrangements to
their own country or sub-national context. The tools for managing water scarcity already exist and can be
adopted or applied at a cost to national or provincial/state budgets that is significantly less than the value
of the resulting benefits for people, economies and environments.
This report steps through each of WaterGuide’s six steps. Each step represents a fundamental element of
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improved water resource management:
1. Engage stakeholders and ensure participatory management
2. Understand the water resource and risks to water availability
3. Understand water demand
4. Allocate water between uses
5. Ensure user access to water
6. Enhance system efficiency
Improving our approach to water resource management, consistent with WaterGuide, will provide us
with greater certainty about the nature of the water resource, the diverse demands on that resource,
and the dynamic balance between supply and demand. Most importantly, it enables us to value water for
multiple uses and make decisions that enhance the efficient, equitable and sustainable management of
water resources.
Water resource management is not a linear process, and different countries possess different strengths
and weaknesses in relation to each of WaterGuide’s six steps. In the same way, different countries
face different challenges relating to water resource management and use; different problems demand
different solutions. Although there are important dependencies between some of the six steps, there are
also opportunities to pick and choose from a ‘menu’ of policy instruments associated with each step.
While it enables government decision makers to chart a path toward improved water policy and
management, WaterGuide also facilitates local implementation of small-scale interventions. Policy
instruments selected from individual WaterGuide steps can help to close gaps in existing water resource
management arrangements in the chosen country, region or basin. These solutions can be applied at
the ground level and do not necessarily require the support of a national reform agenda or platform
for change. Furthermore, they can be designed to be scalable and encourage leapfrogging. Where
successful, such solutions will help to demonstrate the benefits of improved water resource management
and use to multiple stakeholders.
WaterGuide will be refined and strengthened over time through the implementation of in-country
pilots, carried out through partnerships between governments, local and international water resource
management experts and stakeholders. These may be targeted at the development of local initiatives
within a single WaterGuide step, or they may be engineered to produce high-level plans for water reform
and improved water resource management through careful establishment of proven water governance
fundamentals. A basic scope and approach for a single pilot application of WaterGuide has been
developed and is included at Table 7 of this report.
The challenge of responding to water scarcity is becoming more difficult by the day, and the stakes
are getting higher. WaterGuide offers one way forward. As a member of the High Level Panel on
Water, co-convened by the United Nations and World Bank, the Australian Government welcomes the
opportunity to work with water policy and management decision makers to pilot WaterGuide. Outcomes
from WaterGuide pilots are intended to feed into the Panel process, providing evidence of progress. If
successful, the WaterGuide approach could then be scaled globally.

2
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WaterGuide

6

• Establish water markets for trading
water rights and allocations, water
use restrictions for encouraging
efficiency during periods of
scarcity, and/or a water efficiency
labeling scheme for technologies
and appliances

• Introduce cost-reflective water
pricing, backed by monitoring and
enforcement

• Provide improved and real-time
consumption information to
water users

Enhance system efficiency

WaterGuide

Figure 1

1

5

• Establish a public register of water rights
and clear standards of water accounting,
and adopt a targeted approach to water
use metering to support enforcement

• Acknowledge pre-existing water sharing
norms or systems and integrate these into
new water rights systems as needed

• Establish, at an appropriate scale, a
system of legally defined water use
rights, disaggregated by reliability of
water availability

Ensure user access to water

• Actively use the information collected and
generated to shape decision making and
communication of those decisions

• Develop a fit-for-purpose approach that
is tailored to deliver desired outcomes
and establishes appropriate
stakeholder expectations

• Determine who will coordinate the
stakeholder engagement process and
how, and which stakeholders need to
be involved

Engage stakeholders and ensure
participatory management

• Set standards for water data sharing,
accounting and analysis

• Assess potential risks to future
water availability

• Collect water data directly or indirectly,
and use it to conduct a catchment-scale
resource assessment that provides
measures of water availability

2

Understand the water resource and
risks to water availability

3
• Forecast future water demand,
including by accounting for
population growth, human
migration, lifestyle change,
industrial and agricultural change,
and climate change impacts

• Estimate value through formal
techniques, including revealed
preference, cost-based, and stated
preference approaches, and
benefits transfer

• Determine the characteristics of
current water use, using metering,
estimation and/or other data

Understand water demand

4

• Implement a fair and transparent process
to reduce total water abstractions where
the water resource is overallocated

• Allocate available water resources
between uses (e.g. agriculture, industry,
cities etc.) on the basis of agreed rules that
account for variability in water availability

• Establish a catchment-scale cap on total
water abstractions to ensure that the water
resource is sustainably managed

Allocate water between uses

1 Introduction
1.1 About this report
The Australian Government, Australian Water Partnership (AWP) and Aither, a specialist water advisory
firm, have partnered to develop a framework to assist governments facing a present or future threat from
water scarcity to improve water resource management and use within their jurisdiction. We call the
framework ‘WaterGuide’.
WaterGuide has been developed by drawing on the Australian
experience of improving water resource management and use in
the face of severe water scarcity, primarily resulting from drought.
It leverages fundamental lessons from Australia’s water reform
journey but is not a history of that journey. While Australia has
benefited from improved water resource management, the
complexity of our institutional and governance arrangements, and
the time and resources required to establish these, limit the direct
applicability of Australia’s experience elsewhere.

By 2030, ensure
availability and
sustainable
management of
water and
sanitation for all
Sustainable Development Goal 6

Many countries facing severe and worsening water scarcity do not
have the luxury of spending 30 or more years developing a response. Urgent action is required.
WaterGuide is a framework designed to assist water resource decision makers in accelerating progress
towards improved water resource management and use.

Panel members, as a group of
world leaders, have come to
believe that whether the world
is talking about economic or
social development, peace and
security, or protecting the planet
and adapting to climate change,
water needs to be at the heart
of the conversation.

This report is part of Australia’s contribution
to the work of the High Level Panel on Water
(HLPW), on which the Australian Prime
Minister sits as a Panel member. The HLPW was
established to accelerate the implementation
of Sustainable Development Goal (SDG) 6 and
‘provide the leadership required to champion a
comprehensive, inclusive and collaborative way
of developing and managing water resources, and
improving water and sanitation related services’
(High Level Panel on Water, 2016, 3).

This report also builds on the work of AWP and
the International Water Association (IWA) in
convening the October 2016 Water Scarcity and
Drought Summit in Brisbane and establishing the DroughtAction platform for cross-sector collaboration
on water scarcity and drought solutions. The authors intend that WaterGuide will contribute to the
objectives of DroughtAction: to increase inclusive and responsible investment in reducing the risks and
impacts of water scarcity and drought for countries, business and citizens.
High-Level Panel on Water, 2016

Australia is well positioned to make a practical contribution to the HLPW through piloting and testing
of WaterGuide to refine the approach and develop a set of insightful case studies for decision makers
to draw on in the future. This practical contribution would allow a refined version of WaterGuide to be
launched and scaled more widely in 2018, when the HLPW will reach the end of its agreed lifespan.

4

WaterGuide Setting a path to improved water resource management and use under scarcity

1.2 Structure
The body of this report is structured as follows:
• Chapter 2 provides a global overview of water scarcity, focusing on its current and possible future
impact on economies, societies and ecosystems, and describes the potential gains from improved
water resource management in water-scarce regions.
• Chapter 3 introduces WaterGuide in detail and describes the process of its development.
• Chapters 4 to 9 provide additional description of each of the six steps that make up WaterGuide,
focusing on the objectives, outcomes, enablers and relevant policy and management approaches for
each step.
• Chapter 10 describes how WaterGuide can be used in practice to set a path to improved water
resource management and use, and identifies opportunities for accelerating progress through
‘leapfrogging’. Four policy innovations that may enable leapfrogging are presented: participatory
data collection; new approaches to infrastructure financing; cost-based tariffs; and small-scale
water markets.
• Chapter 11 concludes.
Appendix 1 presents an account of the Australian response to water scarcity resulting from drought,
focusing on reforms to water resource management and use in the Murray-Darling Basin (MDB)
(Australia’s largest and most intensive water-using region), and the outcomes of those reforms.
Appendix 2 provides a collated summary of objectives, approaches to achieving those objectives, and
critical enablers for each of WaterGuide’s six steps.
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2 The scale of the water scarcity crisis
2.1 Consequences of water scarcity
Water scarcity is a result of water demand for human activities exceeding the renewable, affordable
supply of water in that region. Water resources in the world’s river basins and aquifers are increasingly
fully or overallocated. According to The Nature Conservancy, more than 50 percent of the world’s cities
and 75 percent of all irrigated farms are experiencing water shortages on a recurring basis (Richter, 2016).
Of the 4,800 basins in the world where renewable water flows are being heavily depleted (i.e. more
than 75 per cent of the renewable replenishment is consumptively used), approximately one-third are
chronically depleted while two-thirds are episodically depleted (Richter, 2016).1
In many water-scarce regions, conditions are not likely to improve under climate change. According to the
World Bank, ‘[i]f current water management policies persist, and climate models prove correct, water
scarcity will proliferate to regions where it currently does not exist, and will greatly worsen in regions
where water is already scarce’ (World Bank, 2016, 1).
Water scarcity affects people, economies and environments
in ways that are often interconnected and mutually
reinforcing.

2.1.1 People
As more water users compete for scarcer water resources,
opportunities for social conflict increase in number and
severity. The World Economic Forum has named ‘water
crises’ as one of the top five global risks in terms of impact
every year since 2012 (World Economic Forum, 2017). At
its most severe, water scarcity can force city governments
to impose water restrictions and even turn off the taps
for extended periods of time. Water shortages in discrete
industries and sectors are already causing considerable
economic losses and social conflicts in communities on
every continent (see Box 1).

The alternative
of persisting with
inadequate water
management policies
puts a large section
of the world with the
greatest proportion of
the poor at huge risk of
greater economic decline
with its accompanying
problems of instability
Doolan, 2016b

2.1.2 Economies
Where water scarcity exists, more than 90 percent of water consumption on average goes to irrigated
agriculture (Richter, 2016). With global population growth projected to continue until at least the middle
of this century, and food demands increasing and evolving as more and more people move to cities,
water requirements for agriculture will continue to grow in the absence of policies for efficient water use
or widespread adoption of technological supply-side solutions such as desalination. And while agricultural
use is increasing, so is the aggregate demand for water across urban, industrial and environmental uses.
Water is a fundamental input into virtually all industrial processes, either directly or embodied in other
products and services. It is a critical input for agriculture, and the tourism and recreation industries
are often directly exposed to economic threats from water scarcity. Power plants, especially fossil fuel
plants and hydropower generators, are a major user of water. Economic growth rates in some regions
1 C
 hronic depletion occurs when more than 75 per cent of the renewable water replenishment is consumptively used on either an annual or
seasonal basis. Episodic depletion occurs when consumptive use exceeds 75 per cent of the renewable water replenishment only during
drier years or droughts.
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could decline by more than 6 percent of gross domestic product (GDP) by 2050 as a result of waterrelated losses in agriculture, health, income and property (World Bank, 2016). This could serve to
limit the capacity and political willingness to act in some countries, particularly if good water resource
management is viewed only as an environmental issue and cost to the economy, rather than a direct
contributor to economic malaise.

2.1.3 Environments
The consequences of water scarcity for plants and animals have already been dramatic, and are
aggravated by pollution of rivers and lakes. WWF’s Living Planet Report 2016 estimates that the global
population of freshwater species declined by 81 percent between 1970 and 2012 (WWF, 2016). In many
cases, the loss of the ecosystem services and ‘green infrastructure’ provided by these plants and animals
has led to, among multiple overlapping impacts, increased requirements for expensive water treatment,
heightened exposure to flood risk, and aggravated riverbank erosion.

Box 1: Water scarcity affects every continent
Across more than one-third of all river basins, communities and economies are experiencing
dry year, seasonal or chronic depletion of renewable, affordable water supplies (Richter, 2016).
Inefficient, sub-optimal water allocation is a major contributor to the problem, and the benefits
of improving water resource management and allocation could be significant for many countries.
The following examples of the impacts of water scarcity show that the problem now affects every
inhabited continent on the planet.

Photo: Australian sheep farm during drought, Ballarat. (Nils Versemann).
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Africa

Recent drought conditions in southern Africa have contributed to significant livestock losses,
reduced crop production and high animal feed prices. South Africa’s reliance on water transfers
from neighbouring Lesotho means that both countries have suffered the impacts of drought.
Asia

Per capita water availability in India is just over a quarter of the global average, and the majority
of the country is presently facing water scarcity. Much of India’s land cover is irrigated and rainfed
cropland, and 90 percent of freshwater withdrawals are applied in agriculture. Some Indian
croplands are among the most water-stressed in the world; the Northwest India Aquifer is being
depleted at record rates.
Europe

Water-scarce northern and eastern Spain has faced numerous drought crises; in 2008, water
reserves to supply Barcelona were so severely reduced that fresh water was shipped by tanker
from other Spanish cities, prompting political tensions over which drought-affected regions should
receive emergency supplies.
North America

The recent drought in California contributed to several large cities seeking alternative sources of
fresh water, including through inter-basin transfers and water recycling. At the same time, a firstin-use water rights regime meant that farmers receiving a relatively low economic value from their
use of water were still able to grow water-intensive crops for export.
South America

A recent two-year drought in Sao Paulo, the most populous city in Brazil, saw key reservoirs run
dry and severe water restrictions enacted. Industrial output was curtailed due to a lack of reliable
water supply, and some water users in the industry have turned to private wells to enhance
reliability of supply.
Oceania

The Millennium Drought in Australia’s Murray-Darling Basin contributed to record low water
availability across many key agricultural regions. The existence of policy and management
mechanisms for the reallocation of available water to higher-value uses meant that the economic
losses associated with the drought were not as severe as they otherwise may have been.
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2.2 What we stand to gain by taking action
The critical challenge for the future is to improve our approach to understanding, valuing, allocating,
using and sustaining freshwater resources so that we can better balance the needs of water users. Many
countries, states, provinces and cities must urgently address this challenge. The World Bank calculates
that the negative effects of water scarcity on the economies of East, South and Central Asia in 2050
could be comprehensively reversed through the adoption of efficient water policies (World Bank, 2016).
Figure 2 shows that in Asia alone, home to over half of the world’s population, the large negative effects
of water scarcity on economic growth could be entirely reversed under efficient water policy regimes. In
some countries, the net effect could be equivalent to more than a 10 percent boost in GDP growth over
the next three decades.
These efficient policy settings and management regimes are not out of reach: generally, the tools for
managing water scarcity already exist and can be adopted or applied at a cost to national or provincial/
state budgets that is significantly less than the value of the resulting benefits for people, economies
and environments. In many instances, current inefficiencies in water allocation and use are so profound
that major water and financial savings could be realised with the implementation of relatively small
incremental changes. Even where countries do not presently experience water scarcity, there are always
opportunities to improve water resource management in this way.
Clearly, there is much to be gained from taking action. Action to address water scarcity is fully aligned
with a commitment to respect, protect and fulfil the formally recognised human right to water and
sanitation. Where there is not enough water to meet all needs, the risk that marginalised people miss
out on affordable access to clean drinking water is increased. Progressive, sustainable water resource
management policies that help overcome the challenge of water scarcity are required to deliver on the
human right to water and sanitation, and to reduce inequalities in access to water relating to gender and
disability, in more parts of the world.
In an era of accelerating anthropogenic climate change, the warning that ‘water is to adaptation what
energy is to mitigation’ (World Bank, 2016, 2) only serves to strengthen the case for targeted investments
in water resource management and infrastructure. We need to change the way we interact with and
use water to protect ourselves and future generations against the worst effects of climate change and
improve the resilience of our cities, farms and industries.
Improving our approach to water resource management, consistent with WaterGuide, will provide us
with greater certainty about the nature of the water resource, the diverse demands on that resource,
and the dynamic balance between supply and demand. Most importantly, it enables us to value water
for multiple uses and make decisions that enhance the efficient, equitable and sustainable management
of water resources. Improving outcomes will require targeted resourcing, consistent monitoring and
enforcement, and progressive strengthening of water institutions.
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Figure 2 The estimated effects of water scarcity on GDP growth rates in 2050, under two policy regimes

Source: World Bank, 2016, Map ES.1.
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2.3 Links to water quality
Water scarcity is by definition a problem of water quantity, a mismatch between supply and demand. As
such, many of the policy instruments described in this report are targeted at changing the way water is
allocated and used in order to reduce the severity of, or eliminate, that mismatch. These instruments act
either on the supply side of the equation or on the demand side. Where basins are ‘closed’ (i.e. all the
runoff in the basin is already allocated and utilised), it is often practically impossible to meet increasing
demand by building new infrastructure and increasing supply. Instead, the focus of water managers must
shift toward optimising allocation and re-allocation on the demand side (Molle, 2003).
Focusing on water quantity, and specifically on demand, should not mean that we disregard water quality.
The two are closely linked. Poor water quality can be a principal contributor to water scarcity, as water
that becomes unsafe to drink or even to water crops with can be considered as a reduction in total
water supply for those uses. Likewise, over-abstraction and reduced water availability can contribute to
poor water quality. Low in-stream flows can contribute to warmer water temperatures and subsequent
reductions in dissolved oxygen, which can ultimately make rivers and lakes unsuitable for sustaining
aquatic life (Department of Sustainability, Environment, Water, Population and Communities, 2013).
Understanding, and acting on, the link between quantity and quality is fundamental to good water
resource management, especially where freshwater resources are scarce.
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3 WaterGuide
3.1 Objectives of WaterGuide
WaterGuide is an organising framework designed to guide decision makers through the fundamental
elements of an improved approach to water resource management under conditions of water scarcity.
WaterGuide can be used by decision makers in diverse jurisdictions to:
• engage stakeholders and determine desired water-related outcomes at a national, subnational or
local level
• diagnose strengths, weaknesses and gaps in current water planning, allocation and use arrangements
• design a roadmap or action plan for improved water policy and management driven by short-,
medium- and long-term priorities
• identify the portfolio and sequence of policy and infrastructure investments that are most likely to
deliver the desired outcomes, and
• understand and communicate the benefits from, and interdependencies between, these priority
investments.
It does this through a high-level six-step process that guides the management of scarce water resources,
from understanding the water resource and the demand for water to allocation and infrastructure, and
ultimately to improved water use efficiency.
WaterGuide is intended to:
• be used primarily by national or local governments where water scarcity is a present or future threat to
economic development, environmental sustainability and/or human health and wellbeing
• provide insights into water policy development and reform in a way that highlights critical elements
leading to more efficient allocation and use of scarce water resources
• provide multiple entry points for decision makers seeking to adapt proven water governance (including
policy, regulation, incentives and institutions) and management arrangements to their own country or
sub-national context, enabling both a broad-brush approach to mapping required improvements and a
‘deep dive’ into one or more specific priority policy areas
• provide a lens through which to identify strengths, weaknesses and gaps in current water planning,
allocation and use arrangements in diverse jurisdictions, and enable the prioritisation of interventions,
and
• enable decision makers to access the benefits of the multi-billion dollar investment made by Australia
in its water governance and management reform journey over the past three decades by better
directing financial and technical resources toward the interventions that are likely to deliver the best
outcomes.
Water resource management is not a linear process, and different countries possess different strengths
and weaknesses in relation to each of WaterGuide’s six steps. In the same way, different countries
face different challenges relating to water resource management and use; different problems demand
different solutions. While there are important dependencies between some of the six steps, there are
also opportunities to pick and choose from a ‘menu’ of policy instruments associated with each step.

12
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WaterGuide enables a targeted approach that responds directly to water resource management pressure
points in each unique case while recognising some core commonalities that constitute the fundamentals
of ‘good’ water resource management. This chapter describes how WaterGuide was developed and
introduces a visual framework that describes the WaterGuide process.

Box 2: ‘Valuing water’ is critical to success
A fundamental part of applying WaterGuide in any water resource management context is better
understanding the value of water. Without an appreciation of value, it is impossible to define the
negative consequences of water scarcity and the potential positive gains from acting to address
that scarcity.
Water is implicitly valued in a myriad of daily decisions. We make a value judgment about the
benefits of fresh water when we pay to have water piped to our homes, and when we turn off the
tap to conserve that water and reduce our water bills. Where water is not piped to the home, value
calls become even more significant. If the well is an hour’s walk away, the decision to retrieve water
once a day or twice a day has to be weighed against all of the other ways one could use that time.
In this report, ‘valuing water’ means making explicit the implicit value judgments that governments,
water managers and water users make every time they allocate and use water, or choose not to.
Today, most high-level water resource investment, management and allocation decisions are made
by governments. But even if these governments want to achieve optimal economic, social and
environmental outcomes from water resource management, they are poorly equipped to do so:
without the application of valuation techniques, you get poorly informed, less objective decisions.
The result is that administrative investment in and allocation of water is rarely transparent and does
not always consider all possible uses and users of water.
Explicit valuation of competing uses for water provides a more objective means for decision makers
to holistically manage water resources and optimise across multiple benefits. There are many
points in time when water valuation can inform improved investment, management and allocation,
including when:
• Directing investments in water-related services and infrastructure: water valuation enables a
clearer understanding of the benefits of providing improved services and infrastructure. These
can then be considered alongside associated costs to inform investment decisions. By basing
investment decisions on objective valuations, governments and other investors enhance their
ability to transparently communicate the reasoning behind these decisions to all stakeholders.
• Allocating water between users: by better understanding the benefits that different groups of
users and stakeholders obtain from water, governments can make more informed decisions
about how they allocate available water resources between these groups. Best-practice water
valuation enables governments to estimate the value of water to the environment and to
recreational and other non-consumptive ‘users’ or stakeholders, not just to consumptive users.
• Putting a price on water pollution: just as they enable improved understanding of the benefits of
water, water valuation techniques also allow decision makers to quantify the costs of degradation
and water pollution. Valuation of clean water sources can be used to inform appropriate policy
responses, such as administrative permitting regimes and markets for wastewater discharge.
The Australian Government’s earlier framing paper for the High Level Panel on Water provides
an introduction to multiple methods for valuing water (Aither, 2016). There is the opportunity
to build knowledge in this area through further analysing and defining different instruments and
approaches to valuing water and their application.
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3.2 How WaterGuide was developed
WaterGuide was developed over a period of nine months through a collaboration of the Australian
Government, AWP and Aither. Multiple rounds of feedback were sought from Australian water sector
professionals, including several current and former government decision makers. Versions of WaterGuide
were presented at the 2016 IWA World Water Congress, the 2016 Budapest Water Summit, and The
Nature Conservancy’s 2016 Global Water Summit. The concept has been discussed with senior water
resource management experts at the United Nations, World Bank, IWA, Organisation for Economic
Co-operation and Development (OECD), International Water Management Institute, and International
WaterCentre. Feedback from these conference presentations, workshops and discussions was actively
incorporated in the development of WaterGuide.
These and other organisations and individuals have been generally supportive of the intent and
conceptualisation of WaterGuide, and the Australian Government anticipates that members of the
international water policy and management community will form a coalition of supporters, contributors
and facilitators as the piloting and implementation phase of WaterGuide is progressed.
WaterGuide draws on, and combines, practice and theory. ‘Practice’ refers principally to the Australian
experience of reforming water policy and management over the past three decades. This experience
is augmented by, contrasted with and compared to the experiences of numerous other countries with
diverse hydrologies, climates, economies, demographies, cultures, governance arrangements and
political systems. Maintaining the needs and operating contexts of developing country decision-makers at
the heart of the development of WaterGuide ensures its broad relevance and applicability.
‘Theory’ refers to the broad sweep of principles, frameworks and processes developed by academics,
practitioners, multilateral development banks and other members of the international water policy
community to describe improved water resource management and how to achieve it. WaterGuide
reflects elements of these previous efforts and does not seek to replicate them. For example,
WaterGuide’s steps are not dissimilar to the core principles of integrated water resources management
(IWRM); not only are the principles of IWRM widely recognised as a valuable tool in defining pathways to
improved water resource management (e.g. IWRM is specifically referenced in SDG 6) but the Australian
reform process itself closely reflected IWRM principles. Key theories referenced in the development of
WaterGuide include:
• integrated water resources management (International Conference on Water
and the Environment, 1992)
• Saleth and Dinar’s ‘water institution’ (Saleth and Dinar, 2004, 2005)
• OECD Principles on Water Governance and ‘health check’ for water resources
allocation (Akhmouch and Correia, 2016; OECD, 2015a, 2015b), and
• ADB/GIWP/UNESCO/WWF-UK ‘water allocation planning process’ (Speed et al., 2013).

3.3 An overview of WaterGuide
A simple visual representation of WaterGuide is provided earlier in this document, in Figure 1. Figure
1 illustrates several important characteristics of WaterGuide, and of the approach to water resource
management that WaterGuide promotes. These include the following:
• Good water resource management is about continual improvement and the development of new
knowledge. Each of the individual components of WaterGuide demands some degree of continual
assessment. This is especially true of steps 2 and 3: the nature of the water resource and demand for
water should be actively monitored as methods for their estimation are improved and refined.
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• Decisions made in one area of water resource management often affect the grounds on which other
water-related decisions are made. The feedback arrows shown between each of WaterGuide’s six steps
indicate that, for example, settings to enhance the efficiency of water allocation and use may affect
water demand. The particular impact of new physical infrastructure is discussed below.
• Good water resource management is participatory and relies on an appreciation of the needs and
values of all stakeholders. The central positioning of step 1 demonstrates that stakeholder engagement
and participatory management should support efforts across each of the WaterGuide steps. The lack of
feedback arrows between steps 2 to 6 and step 1 does not mean that there is no interaction between
these steps, but rather that stakeholder engagement lies at the heart of WaterGuide and is integrated
into decision making right across the six steps.
The relationship between the development of physical water infrastructure and each of WaterGuide’s
steps merits brief clarification. Those adopting the WaterGuide framework should always start by
acknowledging existing infrastructure and water resource management systems. Further infrastructure
development should ideally be directed at improving efficiency of water use and allocation, rather than
simply increasing supply, and so should be addressed as part of step 6. New infrastructure also affects the
nature of assessments undertaken as part of implementing other steps. For example, new infrastructure
changes the nature of supply (addressed at step 1). Hence, as described above, there is a need to loop
around from each of WaterGuide’s six steps back to earlier steps and to conduct constant re-assessment
of water supply and demand.
As WaterGuide is further developed, refined and piloted, additional materials will be prepared to guide
decision-makers in the application of the framework. These may include: diagnostic surveys; policy
instrument selection support tools; and cost-benefit analysis frameworks for assessing the relative
efficiency of different policy interventions in meeting water resource management objectives.
Chapters 4 to 9 provide further information on objectives, enablers and relevant approaches for
implementation for each step. The content of each chapter is consistently structured under the following
headings to help guide the reader toward an assessment of the applicability of each individual step to
their unique national or regional context:
• Objectives: describes the key outcomes sought from water resource management
• The case for action: describes the imperative for improving water resource management
• How to realise the objectives: provides approaches for decision makers to consider when seeking to
realise the objectives described earlier
• Critical enablers: describes the key inputs into water resource management that are considered
necessary to the realisation of the objectives described earlier; without these, it will be extremely
difficult to make progress toward the objectives
Each chapter concludes with a table that summarises the information presented in that chapter and
provides an easily accessible reference point for decision makers considering next steps in water resource
management planning and policy development.
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4 Step 1 – engage stakeholders and ensure
participatory management
Objectives:
1) Engage individuals and groups in decision-making processes that affect their interests.
2) Understand stakeholders’ desired outcomes from the management of available water resources.
3) Establish agreement on the need for change in water resource management, and build
momentum toward achieving that change.
4) Improve the resilience, adaptiveness and effectiveness of water resource management
institutions and processes.

4.1 The case for action
Improving water resource management depends on gaining the assent and cooperation of a critical
number of those who have a vested interest in the resource base, from farmers to urban residents,
recreational and industrial users, and environmentalists. It is for this reason that stakeholder engagement
and participatory management sits at the centre of WaterGuide and supports all efforts to improve water
resource management.
In particular, major consumptive water users will need to actively participate in efforts to improve
water resource management to realise sustainable gains. In most hydrological systems, irrigated farms,
prominent industries and big cities account for the majority of water use, and it is the leaders of these
interests who should be engaged early and convinced to pursue and promote improvements in water
resource management. This includes leaders of representative social organisations such as farmers’
associations, environmental groups and industry peak bodies.
There is also a need for improved gender mainstreaming in water governance at all scales. Women
remain underrepresented in water governance forums. Women and gender experts should be involved in
program design and delivery, and stakeholder groups representing gender-discriminated peoples should
be actively engaged (Grant et al., 2016).
By engaging a broad range of water users, policymakers can increase the degree of stakeholder
acceptance of the reform process and enhance trust in, and ownership over, its outcomes, while also
improving economic efficiency, social cohesion and capacity development over the long term (OECD,
2015c). Decision makers need to understand what stakeholders want and expect from water resource
management so that these needs and values can be effectively balanced. Without an understanding of
stakeholders’ desired outcomes, it will be impossible to identify an optimal approach to water resource
management or build the requisite consensus for change. At the heart of water resource management is
the need to reach sufficient agreement as to how to share the available resource.
Historically, winning and maintaining stakeholder support for water policy development and reform has
not been easy. Water allocation regimes tend to be ‘strongly conditioned by historical preferences and
usage patterns, tracing their roots to previous decades or even centuries. They have often evolved in a
piecemeal fashion over time and exhibit a high degree of path dependency’ (OECD, 2015a). In Australia’s
Murray-Darling Basin (MDB), water reforms have been hotly contested by local communities. Images of
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copies of the draft Guide to the Murray-Darling Basin Plan, published in 2010, being burnt by residents of
one Basin town became a potent symbol for the difficulties involved in building consensus for basin-wide
water allocation and management reforms (Arup and Jopson, 2010).
Adaptive, participatory water resource management is more likely to provide lasting improvements to
outcomes for a wide range of stakeholders. The implementation of adaptive management can provide a
water resource management regime with the flexibility necessary to respond to a wide range of future
events, including seasonal or other variations in water availability and demand, climate change impacts,
abrupt changes to the characteristics of the water resource through pollution events, and advances in
water-related technologies. At the same time, there is a need for appropriate governance frameworks
that will ensure that stakeholder engagement, and all WaterGuide steps, are progressed at a workable
rate and deliver on their objectives.

4.2 How to realise the objectives
Water policy and management decision makers should foster lasting coalitions of key stakeholders,
and support these coalitions to pursue and promote improved water resource management. There is a
need to establish a sense of urgency, bring stakeholders together, establish and communicate a vision of
success, empower individuals to take action, and build on initial wins to establish momentum for longterm sustainable change.
In addition to pursuing this general agenda for leading change in water resource management, decision
makers should identify specific opportunities to meaningfully engage key stakeholders. These could
include:
• determining the vision for, and desired outcomes from, water policy and management
• framing the ‘problem’ with the present water resource management regime and the opportunities
that arise from making improvements
• identifying and selecting preferred policy instruments for responding to the problem
• gathering and assuring the quality of water supply and use data, and
• evaluating the outcomes from policy development or reforms.
The critical elements of effective stakeholder engagement processes will vary depending on context. This
context includes the specific drivers for making improvements to water resource management. Water
scarcity will rarely stand alone as a reason for changing the way water is managed; other possible drivers
include financial crises, salinity issues, parallel economic and/or political reforms, and outside pressure
from multilateral donors (Saleth and Dinar, 2005). In all cases, effective stakeholder engagement is likely
to include the following elements (Australian Department of the Prime Minister and Cabinet, 2013):
• determining who will coordinate the stakeholder engagement process and how
• determining which stakeholders need to be involved
• developing a fit-for-purpose approach that is tailored to deliver desired outcomes
• managing stakeholder expectations in relation to the purpose of the engagement and the intended
roles of the participants, and
• actively using the information collected and generated to shape decision making and subsequent
communication of those decisions.
There are many models to refer to in designing stakeholder engagement processes. In Canada, between
2012 and 2014, the South Saskatchewan River Basin Adaptation to Climate Variability Project oversaw the
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completion of collaborative modelling processes, involving government and regulator representatives,
civil society, business, research institutions and farmers (OECD, 2015c). Based on the resulting shared
understanding of the scientific modelling process, stakeholder groups have been able to use the same
model to discuss a series of flood mitigation options and the consequences of those alternatives for all
stakeholders. Opening up datasets and engaging stakeholders in understanding and employing scientific
techniques are good examples of resource-intensive but rewarding participatory management and
decision making tools.
In Australia, one of the key stakeholder groups whose interests should be reflected in water resource
management improvements is Indigenous Australians. Australian water policy, especially in its
implementation, could be improved further in the area of Indigenous stakeholder engagement:
‘Indigenous actors can and do remain disenfranchised in decision-making, in particular if they have
limited resources, organisation or legal rights’ (Carmody et al., 2016, 134).

Box 3: Adaptive management in the Amu Darya basin
The Amu Darya basin incorporates areas of Afghanistan, Tajikistan, Turkmenistan and Uzbekistan
and is best known for its terminal lake, the Aral Sea, a severely diminished water body into which
the Amu Darya flows. Efforts to revitalise the basin and improve transboundary water resource
management have included the development of an Adaptive Monitoring and Information System
that fits into, rather than replaces, the existing water resource management system, integrates and
elicits knowledge from alternative sources (e.g. local knowledge from farmers), and is financially
sustainable. The major contributions of an adaptive approach to water resource management in
the Amu Darya basin could include:
• promoting the participation of all water users
• providing tools to assess the impact of uncertainties and management measures
• supporting learning from past experiences
• enhancing cooperation across administrative levels
• incorporating water needs for ecosystems into water allocation planning

Source: Schlüter et al., 2010. Photo: Amu Darya River Basin (Mark Witcomb - ICIMOD).
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4.3 Critical enablers
Community engagement and participatory management lie at the heart of good water resource
management and at the centre of WaterGuide. As the fundamental precondition for working on each of
WaterGuide’s steps, it is enabled by the core factors that must be present for any government-led water
resource management improvement process: political leadership; appropriate funding; and a strong
commitment on the part of key stakeholders to improved water resource management as an ongoing and
iterative process.
The information provided in this chapter is summarised in Table 1.
Table 1

Engage stakeholders and ensure participatory management – objectives, approaches and
enablers

Objectives

Approaches to realising objectives

Critical enablers

• Engage individuals and
groups in decision-making
processes that affect their
interests.

• Determine who will coordinate
the stakeholder engagement
process and how

• Political leadership

• Understand stakeholders’
desired outcomes from the
management of available
water resources.
• Establish agreement on the
need for change in water
resource management, and
build momentum toward
achieving that change.
• Improve the resilience,
adaptiveness and
effectiveness of water
resource management
institutions and processes

• Determine which stakeholders
need to be involved
• Develop a fit-for-purpose
approach that is tailored to
deliver desired outcomes

• Appropriate funding
• A strong commitment
by key stakeholders to
improved water resource
management as an ongoing
and iterative process

• Manage stakeholder
expectations in relation to the
purpose of the engagement
and the intended roles of the
participants
• Actively use the information
collected and generated to
shape decision making and
subsequent communication of
those decisions
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5 Step 2 – understand the water resource and risks
to water availability
Objectives:
1) Understand the water resource and current water availability.
2) Understand risks to water availability.

5.1 The case for action2
Understanding the nature of the water resource, and how
much surface water and groundwater is available over
time, is essential to the establishment of an effective water
resource management system. Without an understanding
of water availability at the catchment scale, and the way this
can change over time, it is impossible to establish the water
balances needed to sustainably manage water resources for
the full range of current and future needs.

Data is required
to build a shared
understanding of water
challenges at local,
national and regional
levels – in particular
the key vulnerabilities,
interdependencies, and
opportunities associated
with water

But water availability can be difficult to measure. Water may
be on the surface, underground, in soil moisture, or in the
form of liquid, vapour, snow or ice. And water is constantly
moving through space and changing state. Current water
measurement and data management are variable and often
High-Level Panel on Water, 2016
fragmented. The High Level Panel on Water has recognised a
need for meaningful, multi-dimensional, accurate, timely and
accessible information on water availability that is accessible
by governments, businesses, communities, and water professionals (High Level Panel on Water, 2016).
The Australian Government is leading the work of the Panel on this ‘water data’ initiative.

As the threat of water scarcity increases, so does the need for reliable hydrological data; at the same
time, the growing aggregate value of assets and services at risk means that a case can be mounted for
greater capital expenditure on establishing requisite data systems: ‘[i]n countries with severe risk of water
scarcity and high economic value at stake, broad-based coalitions should come together and invest in
better information systems in the water sector’ (2030 Water Resources Group, 2009, 120).

2 This chapter draws extensively on draft material developed by the World Bank and others in support of the High-Level Panel on Water’s
‘water data’ initiative.
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5.2 How to realise the objectives
There are two critical steps that must be taken to meet the objectives described above:
1. Water data must be collected, either directly or indirectly (see Box 4).
2. That data must then be converted into some form of catchment-scale resource assessment that
provides measures of water availability, now and in the future.

[W]e should not
understate how rare
transparent and precise
data is for supply… and
for actual withdrawals
from industrial, municipal
and agricultural users

Together, these steps encourage improved decision making
on the basis of a more accurate understanding of the water
resource and water availability, at the catchment scale.
Resource assessments generated through analysis of water
data ultimately enable the development of internally
consistent water allocation rules that are responsive to the
dynamic nature of water availability and are grounded in
knowledge of the way water moves through surface water
and groundwater systems under different conditions.

These rules and management decisions should be further
strengthened through assessments of risks to future water
availability, from drought to climate change to water source
pollution. As with any risk assessment, decision makers should adopt methods for assessing the impact
and likelihood of different water-related events over the short,
medium and long term. Understandings of both impact and likelihood
It is critical that
can be facilitated through the use of hydrological models, which
reliability of supply
generate forecasts for water availability across time and space at
is understood under
multiple scales. Different models are associated with different levels of
all climate change
uncertainty, and a clear understanding of the utility of model outputs
in different decision-making processes is required to maximise the
scenarios, and that
benefit of these models for improved water resource management.
decisions are made
Climate models are an important part of water availability modelling
that will continue to
and are starting to reveal potentially significant negative impacts on
future water availability in some parts of the world.
be effective under
2030 Water Resources Group, 2009

Having identified useful tools for improving understanding of water
availability, water managers must set standards for data sharing,
accounting and analysis. In the absence of relevant global standards,
national government actions should be focused around:

a drier and more
variable climate
Doolan, 2016b

• describing and defining water resources and indicators in a
consistent manner to ensure consistent management
• improving the way in which water is measured and the speed at
which water data becomes available to all users (Sinclair Knight Merz, 2008, 9).
Several countries have implemented different standards and techniques for collecting and analysing data
on water availability. Efforts are now underway to standardise approaches to water resource assessment
internationally, with the World Meteorological Organization currently preparing a freely available water
resource assessment handbook for use in water-rich, water-scarce and transboundary contexts. As
mentioned, Australia is leading a High Level Panel on Water initiative to improve the quality and use of
water data globally.
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Box 4: How is water data collected?
Data on water availability is collected in two main ways:
• Directly, through the operation of hydrometeorological instruments or by collection of
information from water users. Direct measurements tend to be more accurate than other forms
of measurement, but are local in scale, so need to be evenly spread across river basins and
groundwater systems to provide accurate representative information.
• Indirectly, through remote sensing or earth observation. The accuracy and accessibility
of indirect measurement techniques are improving, but local capacity for data processing
and analysis varies greatly around the world. Indirect measurement techniques have been
successfully used to monitor large changes in groundwater availability and local amounts of
evapotranspiration.

Box 5: eWater Source underpins integrated water resource policy and
decision making in Australia
eWater Source – Australia’s National Hydrological Modelling Platform – is designed to simulate
all aspects of water resource systems to support integrated planning, operations and governance
from urban, catchment to river basin scales including human and ecological influences. Source
accommodates diverse climatic, geographic, water policy and governance settings for both
Australian and international climatic conditions.
Source provides a consistent hydrological and water quality modelling and reporting framework to
support transparent urban, catchment and river management decisions. A free public version of
Source has been developed for transboundary IWRM studies and research.
eWater and its Australian government and industry partners have completed more than
100 Source applications. Source has been used around the world, with significant user
populations in South and East Asia.

Source: eWater, 2014.
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5.3 Critical enablers
Determining current and future water availability, with a focus on regions and resources at risk, relies
on the existence of local capacity for data collection and analysis. Water measurement instrumentation,
and accounting and modelling software, is also required. The trend toward open access data and
software, and the use of modern technologies (e.g. mobile phones to source data from non-government
stakeholders) is encouraging and indicates the potential for countries with less developed water resource
management systems to rapidly leapfrog toward improved outcomes.

Box 6: The role of non-government stakeholders
Stakeholder engagement supports all elements of WaterGuide. Stakeholders could be asked
to support an understanding of the water resource by, for example:
• participating in a determination of the boundaries of the resource
• participating in the selection of methods for measuring water availability and other
characteristics of the resource
• contributing their own historical data (e.g. flood heights, bore records, and water usage)
to strengthen existing datasets or fill gaps in the available data.

The information provided in this chapter is summarised in Table 2.
Table 2

Understand the water resource and risks to water availability – objectives, approaches
and enablers

Objectives

Approaches to realising objectives

Critical enablers

• Understand the water
resource and current
water availability

• Collect water data directly
with hydrometeorological
instruments, including those
maintained by individual
water users

• Local capacity for data
collection and analysis

• Understand risks to
water availability

• Collect water data indirectly,
through remote sensing or
earth observation

• Water measurement
instrumentation
• Accounting and modelling
software

• Use available water data to
conduct a catchment-scale
resource assessment that
provides measures of water
availability, now and in the future
• Assess impact and likelihood
of potential risks to future
water availability, including by
using forecasts generated by
hydrological and climate models
• Set standards for water data
sharing, accounting and analysis
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6 Step 3 – understand water demand
Objectives:
1) Understand the water requirements of current water users.
2) Estimate the value of different uses of water, including non-consumptive uses.
3) Estimate future demand for water.

6.1 The case for action
Understanding the water resource and water availability is only half the equation when it comes to
managing scarce water resources for optimal economic, environmental, social or cultural outcomes.
Although water may be equally scarce for all users in a single region, it is not equally valued. As such, it
is important to estimate the value of water for multiple uses and users.3 Understanding the demand for,
or value of, water can facilitate decision making that reflects those values and encourages efficiency in
water allocation and use, while also enabling governments to pursue policy goals such as environmental
sustainability and social equity.

Box 7: What is the ‘value’ of water?
The value of water is the benefit that people receive from water. This includes all people and all
alternative uses and is not limited to commercial benefits. It also includes the benefits provided by
water-dependent ecosystems and the existence of zones of high biodiversity. The value of water
covers the benefits that people will receive in the future, even for people yet to be born. The
purpose of valuation is to facilitate comparisons between options where resources are scarce and
decisions must be made; the benefits are usually expressed in monetary terms to provide a
common metric and to enable comparison with the costs of, for example, investing in provision of
water-related services.

Source: Aither, 2016. Photo: Rice plantation farmer (sakhorn38 - Fotolia).

3 F or a more detailed theoretical analysis of the importance of accurately and transparently valuing water for multiple uses, see Aither
(2016a). Portions of this section are adapted from that publication.
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Understanding demands for water, and how these change over time, can help decision makers to better
allocate water between geographical regions, types of water use, and individual users. This is achieved by
building knowledge of the total and marginal economic value of water use for various users under various
scenarios. Understanding water demand supports more transparent and better informed decision making
in the allocation and use of a resource that often possesses ‘common-pool’ characteristics (i.e. is rivalrous
and non-excludable) and suffers from related issues of overuse and pollution (Ostrom, 1990).
Valuing water is central to estimating the benefits and costs of different water resource management
options and how they are distributed across communities. This evidence-based approach ensures that
the preferences of all people, including the poor and disadvantaged, are considered in decision making.
It also enables explicit consideration of the value placed on water by women, and the value of women’s
time and labour. This is an important step toward ensuring that water allocation schemes consider
existing inequalities and help to transform, rather than entrench, them (Grant et al., 2016). Valuing water
is helpful in considering how to pursue all water-related elements of the SDGs.

6.2 How to realise the objectives
Stakeholder engagement (see Box 8) and water use metering are critical to understanding the water
requirements of current water users. By assessing current water use patterns, decision makers can
gain insights into how much water is being used by different types of users (e.g. agricultural, industrial,
domestic, etc.). Surveys and analyses of different sectors of the economy can also shed light on how
these requirements have changed over time.
Water demand, however, is not necessarily accurately reflected in current water use patterns. Some users
may use water relatively inefficiently as they have access to more than they need while others, especially
in agriculture, may have to limit their use of water, and hence their production, due to a lack of supply.
For non-consumptive users of water, such as recreational fishers or indigenous peoples, estimating
demand (or value) requires the application of economic valuation methods.
The three main categories of economic valuation technique for understanding the demands of current
water users are:
3. Revealed preference approaches – market prices; production function approaches; surrogate market
approaches
4. Cost-based approaches – replacement cost; mitigative or avertive expenditures; damage cost avoided
5. Stated preference approaches – contingent valuation surveys; conjoint analysis; choice experiments;
willingness to pay and willingness to accept
Of the methods listed above, revealed and stated preference approaches tend to be most useful for
assessing water demand. Where water markets exist, market prices for water provide insights into how
water demand shifts over time as climatic and other conditions change. Where markets do not exist, or
where stakeholders are using water non-consumptively, contingent valuation surveys can be used to elicit
the value different people place on water resources. These involve asking people directly how highly they
value water, either through questions about their willingness to pay for more of it or their willingness
to accept having less of it. In some cases, benefits transfer methods can also be used to estimate
the benefits of water use based on revealed or stated preference studies completed under similar
circumstances in other locations.
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Estimating the value of water for all users also means mainstreaming gender considerations, and the
value of water to indigenous people. A greater range of investments in water service provision will be
shown to be worthwhile when women’s time and labour is appropriately valued as part of economic
valuations of water policy options; globally, it is estimated that women and girls spend up to 200 million
hours each day collecting water, many times more than men (Unilever et al., 2015). For indigenous
groups, efforts should be made to attach value to the special spiritual and cultural significance of water
and its uses for those groups.
Finally, to improve outcomes from water planning, there is a need to understand likely future demand.
Demand forecasting should account for population growth, human migration, lifestyle change, industrial
and agricultural change, and climate change impacts.

6.3 Critical enablers
Understanding water demand through the application of economic valuation and demand forecasting
techniques requires local capacity in environmental and resource economics and valuation methods.
There is also a need for accurate data on existing and potential future water users and uses. Where
possible, water use data should be available at an appropriate time step to enable analysis of shifting
water demand within a single agricultural season or year. A risk-based approach mandates that data
collection and analysis efforts should be focused where the risks of water scarcity and drought are
greatest. Sex-disaggregated data will also be required to better understand the particular costs and
benefits of various water resource management systems and approaches.

Box 8: The role of non-government stakeholders
Stakeholder engagement supports all elements of WaterGuide. Non-government stakeholders,
in most contexts, are the major users of water resources, and so an understanding of their
demand for water is essential to effective water planning, allocation and regulation. Where stated
preference valuation approaches are adopted, stakeholders must be directly approached and
invited to participate in relevant surveys and studies.

The information provided in this chapter is summarised in Table 3.
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Table 3

Understand water demand – objectives, approaches and enablers

Objectives

Approaches to realising objectives

Critical enablers

• Understand the water
requirements of current
water users

• Determine the characteristics
of current water use, using
metering, estimation and/or
other data

• Local capacity in environmental
and resource economics and
valuation methods

• Estimate the value
of different uses of
water, including nonconsumptive uses
• Estimate future demand
for water

• Consider women’s needs and
the value of women’s time and
labour
• Consider the needs and values of
indigenous people

• Accurate data on existing and
potential future water users
and uses, including data that
is available at an appropriate
time step and genderdisaggregated

• Consider the demands of water
dependent ecosystems
• Estimate value through formal
techniques, including revealed
preference, cost-based, and
stated preference approaches,
and benefits transfer
• Forecast future water demand,
including by accounting for
population growth, human
migration, lifestyle change,
industrial and agricultural
change, and climate change
impacts
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7 Step 4 – allocate water between uses
Objectives:
1) Allocate water between uses to meet critical needs, sustain basin health and
maximise the value of water.
2) Reduce water abstractions where water is overallocated, through the development of
appropriate rules.

7.1 The case for action
Many regions of the world face worsening water scarcity. In these
places, water resources are increasingly overallocated, with climate
change and population growth likely to compound the crisis.
Improving the way governments allocate water to agriculture,
industry, cities, ecosystems and other uses is the only way to
sustainably manage the resource. Where water use or demand
exceeds water supply, or is soon likely to, suboptimal water
allocation can contribute to environmental degradation, social
tensions and conflict, and reduced rates of economic growth.

Building climateresilient economies
that can develop and
grow in a warming
world will require better
ways of allocating
scarce
water resources
across sectors to
higher-value uses.

The challenge for governments, water managers and all water
users facing water scarcity is to do as much, or more, with less. This
means addressing overallocation so that users’ needs can continue
to be satisfied and economies can continue to grow even as total
World Bank, 2016
water use is limited. An important part of achieving this objective is
allocating water so that the value of that water is maximised.
If one type of user gains a greater value from using an available volume of water than another type of
user, there is a strong argument for structuring water allocations to reflect this. This applies equally
to those using water for economic gain and to environmental and cultural uses of water, as value is a
broader concept than profit or price.

Failing to adequately reflect the value of water in administrative allocation may undermine the economic
potential of some sectors and could lead to the loss of water-related ecosystem services through the
underallocation of water to the environment. Suboptimal allocation of water resources could also
contribute to countries falling short on national, state and/or local development objectives where water
is a key input to development (e.g. agricultural expansion or hydropower development) (OECD, 2015d).

7.2 How to realise the objectives
The fundamental steps that should be taken to optimise water allocation and avoid overallocation of
water resources are:
1. Establishing a cap on total water abstractions at the catchment scale to ensure that the water
resource is sustainably managed for the benefit of future generations. One of the key steps taken in
the case of the MDB was the establishment of ‘sustainable diversion limits’ for each surface water
catchment and groundwater aquifer, based on the assessed water needs of the environment. These
caps on water abstractions should be supported by effective governance and regulatory arrangements;
in some cases, it may be advantageous for a basin-scale management authority to be created to
support water resource management at the appropriate scale.
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2. Allocating available water resources between uses (e.g. agriculture, industry, cities, etc.) at the
catchment scale. Assuming that environmental uses of water are excluded from the consumptive
cap that has already been established, the consumptive ‘pool’ of water should then be allocated
between geographic regions and groups of users, on the basis of agreed rules that explicitly account
for variability in water availability within and between individual years. This allocation is easier to
administer and regulate where users are all part of a single operating or ‘nested’ system.
3. Implementing a fair and transparent process to reduce total water abstractions where the water
resource is currently overallocated at the catchment scale. Depending on the outcomes of the demand
assessment conducted at step 3 of WaterGuide, governments should develop and implement an
appropriate process for addressing overallocation. Processes that are developed with stakeholder
input, and which are applied transparently and consistently, will be more likely to deliver the desired
outcomes.
Where river basins or catchments span more than one country or province/state, high-level allocation
decisions, including decisions to reduce total water abstractions, should be agreed by all governments.
Transparent rules should be established to reduce the likelihood of conflict and tension between basin
governments, including rules to determine how those governments share water during times of drought
and reduced availability.

Box 9: Interstate water sharing in Brazil
In 2006, Brazil’s National Water Resources Council approved the National Water Resources Plan;
since then, state water resource plans have been completed in most of Brazil’s 27 states, and
nine interstate river basin water resource plans have been finalised. Major developments in data
collection and water resource mapping, including through the establishment of a National Registry
of Water Resources Users, have contributed to more than 7,000 new water permits being issued in
federal river basins, and over 200,000 permits issued nationally.
Brazil has developed water sharing compacts in at least eight river basins – these cap total
withdrawals of water and establish rules for water sharing during periods of scarcity. In the São
Marcos River basin, a compact determines the allocation of a basin-wide cap on water
consumption among basin states through limits on irrigated agriculture. With the emergence of
hydropower as a major new user of water, however, and parts of Brazil facing the worst drought
conditions in recorded history, there is an ongoing risk of conflict between irrigators and
hydropower developers.

Source: OECD, 2015d. Photo: Itaipu Dam, Brazil–Paraguay Border (Leandro’s World Tour).
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7.3 Critical enablers

Technical solutions are
often known but the
challenge is translating
that into “who does
what, at which level,
and how”

The key enabler for improved allocation of water resources
is the legal authority for governments to control how water
is stored and allowed to low, and who has access to those
flows and when. In Australia, the base legal reform to provide
Australian governments with this authority was completed
over a century ago, but remains the foundation for ongoing
refinements to allocation regimes. A national government that
High Level Panel on Water, 2016
lacks this authority to control how and when water is used
cannot implement an effective water resource management
regime. In countries where governments do not enjoy this authority and unfettered riparian rights to
withdraw water remain in place, it is extremely difficult for basins and aquifers to be managed holistically.
Other aspects of water governance that are likely to lead to improved allocation regimes include having a
clear understanding of water availability – step 2 of WaterGuide directly supports this – and encouraging
policy coherence across sectors that affect allocation – regulations for energy, agriculture and industry
should support good water resource management and the system should be managed as a whole (OECD,
2015b).

Box 10: The role of non-government stakeholders
Stakeholder engagement supports all elements of WaterGuide. Allocating water between uses and
tackling overallocation can be politically contentious and can significantly impact upon individuals
or groups who rely on water for their livelihoods. As such, consistent stakeholder engagement
is essential to building the degree of consensus required – between governments, between
governments and groups, and between groups – to build a sustainable allocation regime that is
likely to be supported by a majority of stakeholders. Transparently communicating decision making
processes and rationales to affected parties is also critical – if stakeholders can understand the
reasoning behind decisions, and particularly if these decisions are based on sound valuation of
water resources, it is easier for decision makers to clearly and consistently defend their position.

The information provided in this chapter is summarised in Table 4.
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Table 4

Allocate water between uses – objectives, approaches and enablers

Objectives

Approaches to realising objectives

•

Allocate water between
uses to meet critical
needs, sustain basin
health and maximise the
value of water

•

Establish a catchment-scale cap
on total water abstractions to
ensure that the water resource
is sustainably managed for the
benefit of future generations

•

Reduce water
abstractions where
water is overallocated,
through the
development of
appropriate rules

•

Create a basin-scale
management authority to
support water resource
management at the appropriate
scale

•

Allocate available water
resources between uses (e.g.
agriculture, industry, cities, etc.)
on the basis of agreed rules that
explicitly account for variability
in water availability within and
between individual years

•

Implement a fair and
transparent process to reduce
total water abstractions
where the water resource is
overallocated

Critical enablers
•

Legal authority for
governments to control
how water is stored and
allowed to flow, and who
has access to those flows
and when

•

A clear understanding of
water availability – step 2 of
WaterGuide

•

Policy coherence across
sectors that affect
allocation (e.g. energy,
agriculture and industry)
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8 Step 5 – ensure user access to water
Objectives:
1) Define and enable secure access to water allocations for all users.
2) Enforce the right of all recipients of allocated water to access that water with
confidence and certainty.

8.1 The case for action
Defined, enabled and enforced water rights are fundamental to sustainable management of the water
resource. For major water users in agriculture and industry, the confidence and certainty that is created
by holding a clearly defined and secure right to use water, especially where there is a high likelihood that
water will be allocated against that right even in dry years, provides the basis for spending on critical
infrastructure and long-term investment planning.
For users in agriculture, energy production and industry, water is a critical input; operations cease
without it. Knowing that water will be available in specific volumes, depending on prevailing conditions,
enables farmers to invest in equipment, factory operators to maximise production, and all users to assess
the potential benefits of improvements to the efficiency with which they use water.

8.2 How to realise the objectives
Means for realising the objectives listed above can
be broadly categorised according to which of the two
objectives they respond to.

8.2.1 Defining and enabling
The creation of a system of legally defined water use
rights is a critical first step toward ensuring access to
water for groups of users. At least 37 countries have a
rights-based allocation regime in place (Richter, 2016),
though these are supported by data of highly variable
quality and enforced with varying degrees of stringency.

A crucial first step may be
acknowledging existing rights.
This does not necessarily
require that current rights be
registered or formally recorded.
Nor does it mean that they
must be accepted completely or
uncritically, but it is important
to ensure that they are not
simply ignored, disregarded,
or dismissed as illegal

In the MDB, water rights are generally defined and
Bruns and Meinzen-Dick, 2005
disaggregated by the reliability of water availability.
In relatively dry seasons, ‘high security’ or ‘high
reliability’ rights will be more likely to be allocated water for use than ‘general security’ or ‘low reliability’
rights. The distinction can be broadly understood as a hierarchy: ‘high reliability’ rights are more likely
than not to be honoured with government allocations of water, even in drier years, whereas ‘low
reliability’ rights generally only have water allocated against them when dams are full and inflows into
the basin are above average. Water for environmental and urban uses sits at the top of this hierarchy
and is virtually guaranteed, except under the most extreme and persistent of drought conditions.
For agricultural users who require a minimum volume of water each and every season (e.g. to water
permanent plantings such as fruit trees), a high reliability right will be more attractive than a low
reliability right, which would be more appropriate for a grower of annual crops.
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In defining water use rights, there is a need to acknowledge the water sharing norms and any informal
or formal systems that have come before. These pre-existing water rights and water use practices should
be incorporated into or appropriately acknowledged by a modern rights regime, and this process can be
among the most politically contentious in establishing a new water rights system. As always, stakeholder
engagement is critical.
Water use rights should also be defined at an appropriate scale. Often, rights will be held by individuals,
but it may be reasonable in some cases to consider the definition of group rights to use water.
For example, water user associations established in irrigated agricultural zones may be vested with water
rights where these associations function well and are recognised by water users as appropriately scaled
for the allocation of rights.
Having established a legally defined system of water rights, water managers must enable access to water
for those users with a claim on the consumptive pool of water. This ideally requires the specification of
clear and robust water rights at the scale of the individual user. In some cases, this may be too costly or
administratively burdensome, and decision makers should consider providing rights to groups of users
instead; in some countries, water user associations hold a water right and determine the sharing of that
water among individuals through processes developed by the association.
Enabling access to allocated water also requires the existence of appropriate water infrastructure to
facilitate delivery of water. Where continual assessment of water demand indicates the need to make
decisions about building or not building new water infrastructure (e.g. dams), these decisions should be
made with reference to the value of additional water to different users. Decisions that reflect the value of
water, including for environmental and non-consumptive uses, are more likely to deliver positive social,
environmental and economic outcomes.

8.2.2 Enforcing
Systems of water rights should be enforced to provide stakeholders with confidence that all water
users are abstracting water in accordance with their relevant rights and allocations. If rights holders are
withdrawing more water than is allocated to them, the long-term sustainability of the water resource and
the ability of others to access their allocated share of that resource can be negatively impacted.
The establishment of a public register of water rights can contribute to the transparent monitoring of
rights holders and their water use activities. Clear and accurate water accounting is critical to maintaining
water balances at different scales, from the water user association to the basin as a whole. In Victoria,
one of the five states and territories with a claim on the surface waters and groundwaters of the MDB,
a water register has been established to, among other things (Victorian Water Register, 2016):
• hold records of rights to take and use surface water and groundwater
• record water allocations that are available in the current season
• track and reconcile volumes of water rights by water system and trading zone.
Enforcement of appropriate water use can also be facilitated by water use metering. This does not
necessarily mean that withdrawals made by every individual user should be metered. A targeted
approach to metering – only major users or those with the greatest incentives to overuse water are
metered – is likely to deliver the highest value for water managers with the least expenditure of time
and resources.
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In the MDB, extensive state-based, federal and collaborative monitoring of environmental outcomes
from water resource management focuses on river flows and connectivity, native water-dependent
vegetation and birds, and native fish, recognising that these are the most critical indicators of river basin
health in the context of the MDB (Murray-Darling Basin Authority, 2014). Under less complex water
resource management systems, ensuring compliance may be as simple as ensuring that a given average
flow rate out of an upstream reservoir is maintained. In the Colorado River basin, for example, the key
requirements of the Colorado River Compact will be met so long as the agreed average minimum flow is
released from Hoover Dam. In China’s Yellow River basin, the centralisation of operational responsibility
for major water infrastructure within the relevant basin organisation means that transprovincial flow
requirements should always be met and no compliance effort is required (Speed et al., 2013)

Box 11: Metering to support good water resource management in
Phnom Penh
Ek Sonn Chan took responsibility in 1993 for a Phnom Penh water supply system from which
70 percent of water was lost to leakage and theft. The city’s water agency collected fees from only
half of its users. By forcibly closing illegal connections to the water system and installing thousands
of new water meters, the municipal utility was able to increase tariff collection rates (to 99 percent
by 2003) and attract international funding assistance to finance subsidised water for the city’s
poorest inhabitants and improve the overall performance and sustainability of the system.
Without a political commitment to water use metering and enforcing laws against theft of water,
the reforms initiated by Ek Sonn Chan in Phnom Penh would never have been implemented as
rapidly or successfully as they ultimately were.

Source: Brennan, 2012. Photo: Water purification facility, Phnom Penh (PPWSA).
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8.3 Critical enablers
A system of legally defined water use rights is the critical enabler of sustainable user access to allocated
water in regions facing water scarcity. And the key enabler for water rights is the legal foundation for their
establishment and enforcement. This foundation should be built on strong and consistent community
engagement. Political will is required to act against vested interests where inertia is sustaining allocation
regimes that are no longer fit for purpose.

Box 12: The role of non-government stakeholders
Stakeholder engagement supports all elements of WaterGuide. It is particularly important to work
with water user groups when attempting to establish a new or improved system of water rights
and allocations. Even where there is no existing water rights system in place, there will be norms
and informal rules for the sharing of water resources. These can be firmly entrenched and difficult
to incorporate into formalised legal systems of water use rights. An appropriate level of stakeholder
consent to and participation in the monitoring and enforcement of water rights systems is also
essential. Education is key: without a clear understanding of how to plan, monitor and report water
use, and the benefits of abiding by the rules, individual water users are unlikely to support the
impositions of top-down monitoring and enforcement.
The information provided in this chapter is summarised in Table 5.
Table 5

Ensure user access to water – objectives, approaches and enablers

Objectives

Approaches to realising objectives

Critical enablers

• Define and enable
secure access to water
allocations for all users

• Establish, at an appropriate scale, a
system of legally defined water use
rights

• Legal authority for
governments to establish and
enforce water use rights

• Enforce the right of all
recipients of allocated
water to access that
water with confidence
and certainty

• Disaggregate water use rights by
reliability of water availability

• Strong political will
to overcome vested
interests that support the
maintenance of the status
quo

• Acknowledge pre-existing water
sharing norms or systems and
integrate these into new water
rights systems as needed
• Enable access to allocated water
through the appropriate and
value-based provision of water
infrastructure
• Establish a public register of water
rights and clear standards of water
accounting
• Adopt a targeted approach to
water use metering to support
enforcement of water rights
systems
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9 Step 6 – enhance system efficiency
Objectives:
1) Establish the incentives and means for optimising water allocation and use.
2) Allow for flexible value-based reallocation of water between different users and uses.
3) Promote the uptake of more efficient infrastructure technologies at the scale of the individual
farm, factory/business or home.

Box 13: Three types of water efficiency
The three types of water efficiency referred to in WaterGuide are:
Allocative – optimal allocation of water between different users and uses (see WaterGuide step 4)
Productive – maximised output of production per unit of water consumed (in irrigated agriculture,
‘crop per drop’) (driven across multiple WaterGuide steps)
Dynamic – improved water allocation and use across time and space (see WaterGuide step 6)
When considering options for improving water use efficiency, many people think only of productive
efficiency. While important, improvements to productive efficiency do not avoid inefficient
allocations of water or shift water from low-value to high-value uses.

9.1 The case for action
More efficient water allocation and use enables the value of scarce water resources, and thus the
economic, social, environmental and cultural benefits of water, to be maximised. Where water scarcity is
negatively impacting on those benefits, there is a clear incentive to be more efficient in the allocation and
use of water. In other words, there is an incentive to do more with less.
Enhancing system efficiency will not only improve the
economic return on every unit of water that is used for
consumptive purposes but will also allow water resources
to be managed more sustainably for the benefit of future
generations, even as economies and communities continue
to grow. By optimising water allocation across user groups,
increasing productive efficiency, and allowing water to be
reallocated more flexibly in accordance with the changing
value of the resource to different users, countries can
significantly overcome the constraints of water scarcity and
variability. By adopting the recommendations of this report,
decision makers have the opportunity to build water use
systems that deliver a wide range of benefits in a way that
does not threaten the long-term viability of the river basin or aquifer.
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By 2030, substantially
increase water-use
efficiency across
all sectors and
ensure sustainable
withdrawals and
supply of freshwater…
Sustainable Development Goal 6.4
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9.2 How to realise the objectives
There are many ways in which governments can enhance the allocative, productive and dynamic
efficiency of water resource management and use. In general, those instruments that introduce individual
participation in the allocation of water are likely to facilitate enhanced allocative and dynamic efficiency,
while productive efficiency is generally tied to enforced or incentivised technological improvements.
Optimising water allocation and use can be understood as a process of finding the ideal balance between
administrative decision making and individual decision making. This is illustrated by the solid curve in
Figure 3. Toward the left end of the horizontal axis, highly centralised decision making reduces flexibility
and responsiveness to individual valuation of water resources, reducing the overall value obtained from
water use. Toward the right end, unfettered access and unregulated decision making by individuals
threatens the long-term sustainability of the water resource and rewards those with political and/or
financial power at the expense of value-based management.
At any point along this curve, there is the potential to increase the value derived from the allocation and
use of scarce water resources by improving decision-making processes, without altering the degree of
individual participation in the allocation of water. For example, more accurate data on water availability
and water demand is likely to improve outcomes from water resource management under any decisionmaking structure. This relationship is indicated by the arrow and dashed curve in Figure 3.
Figure 3

Enhancing value from scarce water resources

Source: Aither, 2017.

This sub-section discusses means to enhance system efficiency according to the relevant objective
that is being pursued in each case.
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9.2.1 Incentives and means for optimising water allocation and use
Establishing incentives and means for optimising water allocation and use contributes to all three types of
water use efficiency. Improved water infrastructure contributes principally to productive efficiency, while
administrative interventions (e.g. demand management and cost-reflective water pricing) mostly prompt
improvements to allocative and dynamic efficiency.
Decision makers should consider possibilities to improve productive efficiency by promoting the uptake
of more efficient infrastructure technologies at the scale of the individual farm (e.g. drip irrigation),
factory/business (e.g. water reuse) or home (e.g. more efficient appliances). Although these may
require considerable upfront expense, savings on water bills can often repay the cost over a matter of
years. By some accounts, the annual investment in water infrastructure required to achieve sustainable
universal access to clean water and adequate sanitation by 2030 could be met entirely through savings
from greater efficiencies in the operation of existing water, transport, power, and telecommunications
infrastructure (World Water Council and OECD, 2015).
Administrative interventions should establish incentives for individuals and groups to use water more
wisely, including by adopting some of the technical solutions highlighted above. The most efficient
physical infrastructure can only contribute to optimised water access and use up to a given technical
threshold; encouraging efficient behaviour ensures that the value of that infrastructure is maximised.
Demand management is a particularly useful tool in urban settings. Decision makers should consider
improved and real-time consumption information, water use restrictions, and water efficiency labelling.
Enabling direct comparison of daily, weekly or monthly water consumption against the water use habits
of neighbours or city residents in similar settings through billing has been used extensively in Australia to
encourage household users to ‘do better’ than their fellow residents. Restrictions on certain types of
behaviour during periods of water scarcity, such as watering gardens or washing cars, have been adopted
by many countries. Australia was a pioneer in the establishment of a Water Efficiency Labelling Scheme,
which provides consumers with information on the physical efficiency of washing machines, dishwashers,
shower heads and other household products, encouraging purchasers to directly consider their water bill
and environmental footprint when buying the devices that account for much of household water
consumption.
Importantly, all of these solutions require water charges to be in
place for appropriate incentives to be established.
Cost-reflective water pricing encourages optimal water use based
on the ‘true cost’ of the provision of water-related services and
infrastructure. In practice, very few municipalities have established
fully cost-reflective pricing and urban water services are generally
subsidised to some extent, especially in developing countries.
This is a valid government policy decision; understanding the value
of water does not mean such decisions cannot be taken, it merely
enables a full appreciation of the trade-offs involved when coming
World Bank, 2016
to these decisions. Effective cost-reflective pricing should be backed
by monitoring and enforcement of tariff collection, to send a clear
price signal to water users. If implemented effectively, cost-reflective
pricing can generate the revenue required to ensure affordable universal access and fund technological
improvements for enhanced productive efficiency and reduced water losses.

The gains from
addressing
scarcity through
markets, prices,
or other economic
instruments would
be immediate
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Box 14: Introducing water tariffs in Manila
In the Philippines, a public-private partnership based on a build-operate-transfer relationship,
extensive corporatisation and price restructuring enabled Manila Water to reduce non-revenue
water, improve maintenance practices and ultimately supply water continuously. For the poor,
largely reliant on bottled water and informal markets set up by households with illegal water
connections, connection to the municipal supply system reduced payments (per cubic metre of
water) by up to 95 percent. ‘Base-of-the-pyramid’ beneficiaries have accounted for more than half
of the increase in Manila Water’s customer base since the beginning of the reform process.

Source: Rivera, 2014. Photo: Manila Water’s East Zone pipelaying project, Philippines (Manila Water).

9.2.2 Flexible value-based reallocation of water
When supported by the cost-reflective pricing of waterrelated services and infrastructure, regulated water markets
dynamically reveal the value of water at any given time and
provide water users with the means to weigh the value
they individually place on various water-related services
against their price and sell or buy the right to use water
accordingly. In economic terms, markets theoretically enable
the maximisation of economic value, and allocative and
dynamic efficiency, by enabling the reallocation of scarce
water resources among alternative uses such that marginal

Water markets open up
pathways for entities
wanting to access more
water to do so in a highly
cost-effective manner that
is far less environmentally
damaging than building
new infrastructure
Richter, 2016
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social benefits are equated across those different uses (Freebairn, 2003). Effective markets in water use
rights and allocations could play a critical role in the global effort to feed a growing population, provide
water for cities, and ensure that natural ecosystems are not irremediably degraded. The potential of
water markets has been recognised by a large number of water sector institutions, including major
environmental NGOs like The Nature Conservancy (Richter, 2016).
With water scarcity increasing in severity in dozens of countries, and more than 90 percent of water
consumption in water-scarce regions going to irrigated agriculture, water markets offer a path toward
increasing the value that we can obtain from available water resources (Richter, 2016). The key capability
that markets offer is a means by which to move water away from low-value agriculture toward high-value
agriculture, urban and industrial uses, and the environment.
Markets should be established on firm institutional and
regulatory foundations to avoid market failures and
maximise the benefits of dynamic reallocation. Typical preconditions for effective water markets include: a cap on total
water abstractions at the basin scale; enforceable legally
defined water rights; and the legal and administrative means
by which to reallocate water among uses. Appropriate
regulation is critical: the Australian market is far from free
and is constrained by a series of trade rules, enforced by
government to protect the environment, reduce third party
impacts, ensure deliverability of traded water, protect the
public interest, and reflect hydrologic realities.
Because of their relative institutional complexity, establishing
and maintaining water markets is more likely to provide a
return on investment in those geographical areas where the
potential human, environmental and financial costs of water
scarcity are highest. This conforms with a risk-based view
of water resource management. For example, governments
may wish to pursue administrative recovery of water rights
where these are deemed to be overallocated in advance
of, or instead of, establishing a market, depending on their
particular short- and long-term policy objectives.

There is ample evidence
from across the world –
from Mexico and Chile to
Australia and Spain – that
countries with different
levels of development
and institutional capacity
can, when pressed
by fiscal or resource
constraints, design
market mechanisms that
achieve a more effective
management of water
resources
2030 Water Resources Group, 2009

9.3 Critical enablers
Each of the approaches described above would be made more effective in their implementation by
interventions at all other WaterGuide steps. Settings to enhance efficiency of water use and allocation
function best when data on supply and demand is available, governments have the authority and
capacity to allocate water between uses at the macro level, and access to allocated water is defined
and enforced. Behaviour change policies rely on active education campaigns, to raise awareness of the
existence of the relevant policy instruments, to enhance understandings of the benefits of efficient water
use behaviour and to increase the likelihood of compliance with any regulatory measures (Gardner et al.,
2009). Professional capacity in water economics and strategy is also required to design effective efficiency
interventions.
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Box 15: The role of non-government stakeholders
Stakeholder engagement supports all elements of WaterGuide. Enhancing system efficiency
depends on strong regulation, clear incentives and an adequate degree of buy-in from
stakeholders. Stakeholders need to see the value of improved water resource management before
they will support it. Where measures to improve water use efficiency include the introduction of,
or increases in, water prices, stakeholders should be alerted to the increase and encouraged to
understand how it will affect them and the rationale for the decision. Establishing water markets
also requires significant stakeholder engagement and education: information asymmetry can
produce suboptimal outcomes in market settings, and there is a need for individuals to fully
understand the benefits they can expect to receive as a result of their informed participation in
that market.

The information provided in this chapter is summarised in Table 6.
Table 6

Enhance system efficiency – objectives, approaches and enablers

Objectives

Approaches to realising objectives

Critical enablers

• Establish the incentives and
means for optimising water
allocation and use

• Provide improved and real-time
consumption information to
water users

• Accurate data on water
supply and demand

• Allow for flexible valuebased reallocation of water
between different users and
uses

• Introduce cost-reflective water
pricing, backed by monitoring
and enforcement

• Appropriate educational
campaigns to encourage
uptake and acceptance of
different initiatives

• Establish water markets for
trading water rights and
allocations

• Professional capacity in
water economics and
strategy

• Promote the uptake of
more efficient infrastructure
technologies at the scale of
the individual farm, factory/
business or home

• Establish a system of water use
restrictions for encouraging
efficiency during periods of
scarcity
• Implement a water efficiency
labelling scheme for water-using
technologies and appliances
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10 U
 sing WaterGuide to set a path to
improved water resource management
This report describes an organising framework for thinking about pathways toward improved water
resource management in countries facing current or future water scarcity. It does not describe a precise
path; water resource management is context-specific and each country will face unique challenges.
WaterGuide presents policy instruments and dependencies that national and subnational governments
should consider in working toward improved outcomes from water governance, policy and planning.
WaterGuide enables multiple partners in water resource management, including outside experts where
relevant, to work together to identify priority pathways and make progress toward improving outcomes
and tackling water scarcity.

10.1 Top-down, bottom-up
WaterGuide offers the potential for water policy decision makers to simultaneously implement a topdown and bottom-up approach to improved water resource management. WaterGuide’s six steps
demonstrate the utility in working sequentially, building achievements at each step into enablers for
progress in subsequent steps. At the same time, decision makers may find benefit in engaging with just
one or two steps, where there is a special political interest, relevant funding opportunity, or urgent
crisis to respond to. It may be that the ideal enablers for these one or two steps are then backfilled over
time. In either case, this can be referred to as the top-down approach. It promotes the development
of catchment-scale water resource management fundamentals and offers a lower-risk pathway toward
improved outcomes. It is top-down in that it is a relatively uniform and broad-based reform process likely
to require government buy-in and leadership to be achieved.
The bottom-up approach involves the piloting of small-scale local interventions, leveraging policy
instruments selected from individual WaterGuide steps that help to close gaps in existing water resource
management arrangements in the chosen country, region or basin. These innovative solutions can be
applied at the ground level and do not necessarily require the support of a national reform agenda or
platform for change. Furthermore, they can be designed to be scalable and encourage leapfrogging.
Where successful, such solutions will help to demonstrate the benefits of improved water resource
management and use to multiple stakeholders. This is likely to accelerate stakeholder acceptance of more
widespread adoption of challenging policy developments and reforms. Ideally, the top-down and bottomup approaches are applied simultaneously to encourage rapid but sustainable improvement in water
resource management and use.

10.2 Examples of bottom-up pilots
There are many opportunities to launch bottom-up pilots of improved approaches to water resource
management. In general, where the overarching institutional and governance architecture that would
be required to launch a national policy reform is lacking, there may be opportunities to trial smallscale interventions, both to seek proof of concept and to demonstrate some of the positive short- and
medium-term outcomes from improved water resource management for all stakeholders. The following
examples of bottom-up pilots are illustrations of the kind of innovative and accelerated leapfrogging that
may be possible in some political, hydrological, cultural and economic contexts. In applying WaterGuide
in a given country or basin, pilot development should be carried out in close consultation with all
stakeholders and mindful of the unique characteristics of that country or basin.
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10.2.1 Participatory data collection
Mobile phone technology has proliferated across the world in barely two decades. In many developing
countries, mobiles phones are more prevalent and accessible than sources of clean, fresh water. There is
an opportunity to improve information on all aspects of the water supply system, and to facilitate faster
and easier payment for water-related services. Mobile technology is already being used for payments in
many countries, including where water is provided on a prepaid basis, and is providing system managers
with information on the functionality of water pumps and other infrastructure to facilitate maintenance.
In Australia, a 2015 flood event in central Victoria saw the sourcing of rainfall totals from the general
public via social media. Bendigo only has one Bureau of Meteorology rainfall station which has
traditionally made it impossible to quickly understand events of this nature where rainfall totals across
the city are highly variable. Using a specific ‘hashtag’ on social media apps enabled the development of a
suburb-level rainfall distribution map for the event.

10.2.2 New approaches to infrastructure financing
The need for new water infrastructure, including to facilitate value-based allocation and universal
access to clean water, is well documented. Yet financing gaps remain. New approaches to infrastructure
financing present opportunities for countries and water utilities to rapidly secure water supplies where
they are needed and contribute to improved water resource management fundamentals. Opportunities
exist to pilot new financing mechanisms for individual infrastructure investments, identifying the value
that the infrastructure delivers for local water users and developing financing models that deliver on that
value for investors and users alike.
If successful, these bottom-up approaches could be scaled, and governments could support this effort
by adjusting the high-level policy settings that make investment opportunities attractive to the private
sector. Targeted outcomes from the application of WaterGuide could include not only a road map for
priority reforms but also a portfolio of infrastructure investments (and associated capital) required in the
water sector. This approach recognises that providing water infrastructure for the future is at once one of
the world’s greatest challenges but also a significant commercial opportunity. Unlocking the commercial
opportunity could go a long way to meeting the challenge of providing water where it is needed most.

10.2.3 Cost-based tariffs
The capital expenditure required to meet the water infrastructure need in developing countries has a
long tail, namely the operational expenditure required to maintain and improve it over time. Too many
projects fall into disrepair due to a lack of finance for maintenance. At the same time, too much water is
applied in low-value uses (often in agriculture) because the true value of water is not reflected in the cost
of its supply. Piloting cost-based tariff setting in a single town, city or irrigation district could demonstrate
the medium-term value of improved water infrastructure and services for communities and natural
ecosystems.

10.2.4 Small-scale water markets
In water-scarce environments, there is only so much that efficient water use can achieve if reallocation
of available water between users is not permitted or enabled. Piloting water trade at the scale of a
single irrigation district or small catchment could demonstrate the benefits of trade without the need to
invest in the extensive institutional architecture required to sustain a large-scale trading system. In some
cases, such pilots could help formalise existing informal – often illegal – trades that occur in irrigated
farming areas in various parts of the world. These small-scale markets enable proponents to demonstrate
the benefits of reallocating available water and compare the costs of and outcomes from markets to
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resource-intensive technical efficiency programs that may result in comparatively modest gains in some
settings. Such pilots could demonstrate the scope for significantly increasing the value of a fixed resource
– water – through improved dynamic efficiency.

10.3 Approach to WaterGuide pilot implementation
WaterGuide will be refined and strengthened over time through the implementation of in-country pilots,
carried out through partnerships between governments, water resource management experts and
local stakeholders. These may be targeted at the development of bottom-up initiatives within a single
WaterGuide step, such as those listed above, or they may be engineered to produce high-level plans
for water reform and improved water resource management through careful establishment of proven
water governance fundamentals. In either case, there is a need to set out a clear approach to pilot
implementation.
Recognising that each pilot would offer unique opportunities and challenges, and each country faces
its own pressures relating to water resource management, a basic scope and approach for a single pilot
application of WaterGuide has been developed. The approach is shown as a series of seven stages in
Table 7.
Table 7

Suggested approach for implementing a WaterGuide country pilot

Stage
A. Partnership
formation

B. Project
definition

C. Stakeholder
identification
and
engagement

D. Water
policy and
management
diagnosis

Task

Description

Outcome(s)

1

Engagement with project liaisons in
participating governments

2

Exchange of letters or equivalent between
participating governments

• Government-togovernment relationship
as basis for pilot
implementation

3

Confirm pilot implementation team

4

Establish work plan and timeline

5

Pilot inception meeting and task setting

6

Identify key stakeholders in national and
sub-national governments and water user
communities (agriculture, industry, etc.)

7

Socialise pilot purpose and outcomes with
selected stakeholders

8

Survey selected stakeholders to generate
inputs for future estimation of value of
water for multiple users

9

Adapt general WaterGuide water policy
and management diagnostic to specific
country/catchment context

10

Complete diagnosis of current and
emerging issues in, and barriers to,
effective water resource management
across WaterGuide’s six steps

11
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Elicit stakeholder input and responses to
policymaker-defined issues and barriers

• Agreed pilot work plan,
timeline, communication
arrangements and
deliverables
• Broad-based stakeholder
support for pilot
• Clear channels of
communication for ongoing
stakeholder participation
in pilot

• Multi-stakeholder diagnosis
of current and emerging
issues in, and barriers to,
effective water resource
management
• Classification of issues and
barriers by geographical
and governance scale
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Stage
E. Policy
instrument
selection

F. Planning for
implementation

G. Reporting
and assessment

Task

Description

Outcome(s)

12

Identify water policy and management
‘pressure points’ and opportunities for
intervention based on earlier diagnosis

• Cost-benefit analysis
of longlist of policy
instruments

13

Identify a range of policy instruments
capable of responding to ‘pressure points’

14

Conduct a simple quantitative benefit-cost
analysis of the selected policy instruments,
with stakeholder participation

• Mapping of policy
instruments against multistakeholder diagnosis of
water issues

15

Finalise a priority selection of policy
instruments for further investigation

16

Produce a basic time-bound water policy
improvement plan for the implementation
of one or more priority policy instruments

17

Refine and finalise this policy plan, with
stakeholder participation

18

Report on pilot outcomes and assess
performance of WaterGuide, with
stakeholder participation

• Priority selection of water
policy instruments for
further investigation and
possible implementation
• Basic plan for timely
implementation of one or
more of selected policy
instruments
• Final report on pilot
outcomes
• Recommendations to
improve WaterGuide
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11 Conclusion
WaterGuide offers a way forward in the effort to tackle water scarcity across diverse hydrological and
political settings. It serves as an organising framework for the establishment of national, basin-scale or
sub-national water resource management policies and plans.
WaterGuide can be used by decision makers in diverse jurisdictions to:
• engage stakeholders and determine desired water-related outcomes at a national, subnational
or local level
• diagnose strengths, weaknesses and gaps in current water planning, allocation and use arrangements
• design a roadmap or action plan for improved water policy and management driven by short-,
medium- and long-term priorities
• identify the portfolio and sequence of policy and infrastructure investments that are most likely to
deliver the desired outcomes, and
• understand and communicate the benefits from, and interdependencies between, these priority
investments.
WaterGuide enables decision makers to design and implement governance and policy programs and
interventions across each of its six steps:
1. Engage stakeholders and ensure participatory management
2. Understand the water resource and risks to water availability
3. Understand water demand
4. Allocate water between uses
5. Ensure user access to water
6. Enhance system efficiency
The challenge for the international water community is to set out pathways to achieving improved
outcomes from water resource management in a wide range of countries facing diverse pressures on
surface and groundwater resources. The urgency of the challenge – water scarcity is already severe in
many basins and aquifers and rapidly increasing in severity in many others – demands that leapfrogging
and next-best solutions be developed and piloted. This report illustrates the strong potential for Australia
to make an effective contribution to that solution development and piloting process, by working with key
government actors to apply WaterGuide in their unique context.
As a member of the High Level Panel on Water, co-convened by the United Nations and World Bank, the
Australian Government welcomes the opportunity to work with water policy and management decision
makers to pilot WaterGuide in diverse country contexts over the next 18 months.
Outcomes from WaterGuide pilots are intended to feed into the High Level Panel on Water process,
providing evidence of progress across the two-year lifespan of the Panel. If successful, these pilots could
then be scaled globally over a period of multiple years.
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A1. Australia’s response to water scarcity
Substantive reform of water resource management policies
and planning processes in Australia’s Murray-Darling
Basin (MDB) has occurred over a period of approximately
30 years and continues to this day. The Australian Water
Partnership has already published a thorough account of
the Australian reform process (Doolan, 2016a) and this
report will not repeat in detail the historical facts collated
in that and other publications. The purpose of revisiting the
Australian water reform story here is to present that journey
as a disaggregated sequence of steps, as these significantly
informed the development of WaterGuide and are likely to be
of interest to water policymakers in developing countries as
they seek to improve water resource management and use in
their national and regional contexts over coming years
and decades.

The staged
development of
Australia’s water
sector reform shows
an example of a path
forward
2030 Water Resources Group, 2009

Objectives of Australian water policy reform
Australia’s MDB encompasses 23 rivers and their catchments, including Australia’s three longest
rivers: the Murray, Murrumbidgee and Darling. The MDB covers a land area of over one million square
kilometres and supports a significant proportion of Australia’s irrigated agricultural output. Though
the volume of water flowing along the rivers of the MDB is significant by Australian standards, average
Murray-Darling flows are among the lowest of any major river system in the world.
As the push for regional economic growth in the MDB gathered speed over the course of the twentieth
century, water use for farms, homes and industries increased too. It became apparent toward the end
of the century that all water users would need to cooperate with the federal government and the state
governments of Victoria, New South Wales, Queensland, South Australia and the Australian Capital
Territory to ensure that future water use did not routinely exceed renewable water supply. Simply put,
the MDB was faced with the challenge of severe water scarcity. This challenge became most urgent
during the Millennium Drought, which reached its peak in the early 2000s and led to huge reductions in
water availability across the MDB.
Prior to the 1980s, the dominant water resource management philosophy in the MDB was grounded in
supply augmentation and the overallocation of irrigation licences. This approach significantly undervalued
water resources and resulted in a legacy of debt, under-pricing of water, service delivery challenges and
widespread environmental degradation. Combined with the increasingly evident negative impacts of
water scarcity, these increasingly acute problems became the drivers for national water reform. In 1994,
the Council of Australian Governments, representing all state governments and the federal government,
agreed to implement a strategic framework for the efficient and sustainable reform of the water industry.
By 2004, this framework was extended and became known as the National Water Initiative (Doolan,
2016a; National Water Commission, 2011).
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The underlying aims of the Australian water reform agenda were to increase the productivity and
efficiency of Australia’s water use and ensure the health of river and groundwater systems while
servicing rural and urban communities. The objectives in implementing the long-term agenda were to
provide greater certainty for investment and the environment and ensure that Australia’s water resource
management could deal with change responsively and fairly. These aims and objectives fed into the
overall vision – to achieve a market, regulatory and planning based system of managing water resources
for rural and urban use that optimised economic, social and environmental outcomes and that was
delivered by an efficient and sustainable water industry (Council of Australian Governments, 2004).
The major objectives and elements of water reform in Australia over the past 30 years are presented in
Figure 4.
Figure 4

Objectives and elements of water reform in Australia over the past 30 years
OBJECTIVES
Increase productivity & efficiency of Australia’s water use
Ensure the health of river and groundwater systems

IMPROVING
ENVIRONMENTAL
MANAGEMENT

TRANSFORMING
WATER ALLOCATION

Providing water for the
environment

Establishing secure, tradable
entitlements

Increasing environmental share
in over allocated systems

Integrating river basin
management

REFORMING
WATER PRICING

MODERNISING
INSTITUTIONAL
ARRANGEMENTS

Consumption-based pricing

Separating water resource
management, standard setting,
service delivery & regulatory
enforcement roles

Full cost recovery

Independent price regulation

Transparent cross-subsidies &
their removal where possible

Ensuring urban water authorities
are sufficiently large & benchmarked to be financially viable
& efficient

Varying implementation in
urban & rural areas

Devolution of irrigation water
authorities to local bodies that
are responsive to irrigators

Developing water trading
& markets

Undertaking water planning

IMPROVING WATER INFORMATION & KNOWLEDGE
Water metering

Water registers

Water accounting

Monitoring ground& surface water

Model
development

COMMUNITY & STAKEHOLDER INPUTS

Source: Doolan, 2016a, Figure 1.
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Investment in
water research

What did Australia do to respond to water scarcity in the Murray-Darling Basin?
As illustrated in Figure 4, Australian governments, irrigators and other stakeholders cooperated to
improve water information and knowledge, improve environmental management, transform water
allocation, reform water pricing, and modernise institutional arrangements.
Multi-government decision making for water resource management in the MDB was formally structured
for the first time in 1914, when the basin states of Victoria, New South Wales and South Australia signed
the River Murray Waters Agreement. In the more than one hundred years that have elapsed since that
landmark agreement was signed, many individual policies have been agreed and put in place. This report
is mainly concerned with those policies established since the 1914 Agreement was amended in 1987
as the Murray-Darling Basin Agreement, bringing Queensland, an upstream state, into the decisionmaking process for the first time. The three decades since 1987 were marked by high levels of policy and
management activity in the MDB and spawned numerous policy developments and reforms that will be
of interest to policymakers in developing countries.
The sequencing of major water policy and management reforms that have affected water resource use
in the MDB over the past 30 years is presented in Box A1-1. In other political contexts, an emphasis on
different policy instruments, or limited combinations of those described below, may be justified. While
the Australian experience has significantly been one of reforming water resource management and use
in the agricultural sector, this should not limit the utility of that experience in countries where there is a
need to focus heavily on municipal or industrial water systems.

Box A1-1: 30 years of water resource management reforms in the
Murray-Darling Basin
Critical water policy and management reforms undertaken in the MDB since the mid-1980s
include:
• Improving stakeholder knowledge of the water resource through modelling, metering and
monitoring
• Strengthening basin-scale management and monitoring (through the Murray-Darling Basin
Commission, now Authority)
• Strengthening legislation to govern the use of water resources (e.g. through the Water Act 2007)
• Improving standards of cost recovery for water-related infrastructure and services
• Guaranteeing water for the environment based on a scientific determination of sustainable
diversion limits
• Recognising the cultural and spiritual value of water to Indigenous Australians
• Developing water markets to enable water to move between uses according to shifting demands
• Improving and harmonising standards for water planning.
This list is not exhaustive. For a comprehensive overview of the history of water reform in Australia,
interested readers should seek out the texts cited throughout this report.
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Photo: Murray River in Mannum, South Australia (Shane Strudwick).

Results of reforms
Water policy and management reforms in the MDB have led to positive outcomes for people, economies
and environments.

People
The process of recognising and valuing cultural uses of water for Indigenous Australians has been
commenced as part of the MDB water resource management reform journey of the past three decades.
Likewise, comprehensive water planning now means that the value of water for recreation and other nonconsumptive uses is actively considered and accounted for. Economic benefits from reforms have enabled
Australians living in rural and regional Australians to better plan for the future.

Economies
Water resource management reforms have contributed to improved efficiencies in water use and a more
resilient agricultural economy in the MDB. Water markets have given individual irrigators an additional
tool to manage water availability risk and have increased flexibility in their water and production decisions
(National Water Commission, 2011). This and other reforms have helped MDB water users to better
respond to drought, changes in input prices, fluctuations in commodity prices and other external factors.

Environments
Reforms in the MDB have guaranteed minimum environmental flows to maintain ecosystems and protect
the services that they provide. The establishment of a water market has also allowed governments and
other traders acting on behalf of the environment to secure water for environmental uses. Improved
monitoring and modelling of water flows means that the water requirements of ecosystems, and the wideranging benefits of each additional megalitre of water used for environmental uses, are better understood.
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A2.	Summary of objectives, approaches and
enablers for using WaterGuide
Table 8 provides a collated version of the content of Tables 1 to 6.
Table 8 All WaterGuide steps – objectives, approaches and enablers
Objectives

Approaches to realising objectives

Critical enablers

Step 1 – Engage stakeholders and ensure participatory management
• Engage individuals and
groups in decision-making
processes that affect their
interests.
• Understand stakeholders’
desired outcomes from
the management of
available water resources.
• Establish agreement
on the need for change
in water resource
management, and build
momentum toward
achieving that change.

• Determine who will coordinate the
stakeholder engagement process and
how
• Determine which stakeholders need to
be involved
• Develop a fit-for-purpose approach
that is tailored to deliver desired
outcomes

• Political leadership
• Appropriate funding
• A strong commitment
by key stakeholders
to improved water
resource management
as an ongoing and
iterative process

• Manage stakeholder expectations
in relation to the purpose of the
engagement and the intended roles of
the participants

• Improve the resilience,
adaptiveness and
effectiveness of water
resource management
institutions and processes

• Actively use the information
collected and generated to shape
decision making and subsequent
communication of those decisions

Step 2 – Understand the water resource and risks to water availability
• Understand the water
resource and current
water availability
• Understand risks to water
availability

• Collect water data directly with
hydrometeorological instruments,
including those maintained by
individual water users
• Collect water data indirectly, through
remote sensing or earth observation
• Use available water data to conduct a
catchment-scale resource assessment
that provides measures of water
availability, now and in the future

• Local capacity for data
collection and analysis
• Water measurement
instrumentation
• Accounting and
modelling software

• Assess impact and likelihood of
potential risks to future water
availability, including by using forecasts
generated by hydrological and climate
models
• Set standards for water data sharing,
accounting and analysis
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Objectives

Approaches to realising objectives

Critical enablers

Step 3 – Understand water demand
• Understand the water
requirements of current
water users

• Determine the characteristics of
current water use, using metering,
estimation and/or other data

• Estimate the value
of different uses of
water, including nonconsumptive uses

• Consider women’s needs and the value
of women’s time and labour

• Estimate future demand
for water

• Consider the needs and values of
indigenous people
• Consider the demands of water
dependent ecosystems
• Estimate value through formal
techniques, including revealed
preference, cost-based, and stated
preference approaches, and benefits
transfer

• Local capacity in
environmental and
resource economics and
valuation methods
• Accurate data on
existing and potential
future water users
and uses, including
data that is available
at an appropriate
time step and genderdisaggregated

• Forecast future water demand,
including by accounting for population
growth, human migration, lifestyle
change, industrial and agricultural
change, and climate change impacts
Step 4 – Allocate water between uses
• Allocate water between
uses to meet critical
needs, sustain basin
health and maximise the
value of water

• Establish a catchment-scale cap on
total water abstractions to ensure
that the water resource is sustainably
managed for the benefit of future
generations

• Reduce water
abstractions where water
is overallocated, through
the development of
appropriate rules

• Create a basin-scale management
authority to support water resource
management at the appropriate scale
• Allocate available water resources
between uses (e.g. agriculture,
industry, cities, etc.) on the basis of
agreed rules that explicitly account for
variability in water availability within
and between individual years
• Implement a fair and transparent
process to reduce total water
abstractions where the water resource
is overallocated
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• Legal authority for
governments to control
how water is stored and
allowed to flow, and
who has access to those
flows and when
• A clear understanding of
water availability – step
2 of WaterGuide
• Policy coherence across
sectors that affect
allocation (e.g. energy,
agriculture and industry)

Objectives

Approaches to realising objectives

Critical enablers

Step 5 – Ensure user access to water
• Define and enable
secure access to water
allocations for all users

• Establish, at an appropriate scale, a
system of legally defined water use
rights

• Enforce the right of all
recipients of allocated
water to access that
water with confidence
and certainty

• Disaggregate water use rights by
reliability of water availability
• Acknowledge pre-existing water
sharing norms or systems and
integrate these into new water rights
systems as needed

• Legal authority for
governments to
establish and enforce
water use rights
• Strong political will
to overcome vested
interests that support
the maintenance of the
status quo

• Enable access to allocated water
through the appropriate and valuebased provision of water infrastructure
• Establish a public register of water
rights and clear standards of water
accounting
• Adopt a targeted approach to water
use metering to support enforcement
of water rights systems
Step 6 – Enhance system efficiency
• Establish the incentives
and means for optimising
water allocation and use

• Provide improved and real-time
consumption information to water
users

• Allow for flexible valuebased reallocation of
water between different
users and uses

• Introduce cost-reflective water
pricing, backed by monitoring and
enforcement

• Promote the uptake
of more efficient
infrastructure
technologies at the scale
of the individual farm,
factory/business or home

• Establish water markets for trading
water rights and allocations
• Establish a system of water use
restrictions for encouraging efficiency
during periods of scarcity

• Accurate data on water
supply and demand
• Appropriate educational
campaigns to encourage
uptake and acceptance
of different initiatives
• Professional capacity in
water economics and
strategy

• Implement a water efficiency labelling
scheme for water-using technologies
and appliances
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Australian Water Partnership UC Innovation Centre (Bldg 22), University Drive South, Canberra ACT 2617, Australia
T +61 2 6206 8320 E contact@waterpartnership.org.au waterpartnership.org.au Implementing partner: eWater Ltd ABN 47 115 422 903

