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What is the Blueprint for regional
water productivity?

A Blueprint for Regional Water Productivity

Water management in Australia is complex and inter-connected. It is also vitally
important to Australia’s prosperity; as the country continues to grow, water
contributes to the prosperity of our own population, our export revenues, the
sustained quality of our environment and the well-being of our regional communities.
Reflecting the importance of this resource, water is frontand-centre of public debate with significant investment
and effort devoted to improving its use and management.
However, whilst there is an over-arching institutional
framework, there is no over-arching innovation and
collaboration framework to guide this effort.
If research, development, innovation, institutional and
community efforts happen without an integrated regional
focus and commitment to a ‘big picture’, there is a continual
risk that the full potential of these efforts will not be achieved.
The Blueprint for Regional Water Productivity (the
Blueprint) aims to address this risk by proposing a
common innovation and collaborative framework to which
individual and organisational contributions can be aligned,
so that the collective benefit to Australia is at least the sum
of the effort that individuals and institutions invest.
The Blueprint is a synthesis of an extensive consultation
process that aimed to understand what was needed in order
to achieve greatest value from Australia’s limited water
resources in regional areas. This process was facilitated by
the University of Melbourne’s Carlton Connect Initiative.
A broader definition of water productivity – moving
beyond simply agricultural output per unit of water – has
been the foundation for this work. This is understood as:
‘the combination of outcomes produced, such as
food, fibre, income, social well-being and ecological
benefits; and the social, economic and environmental
costs incurred per unit of water used.’
Drawn from the input of more than 240 farmers, policy
makers, investors, researchers, industry representatives,
service providers, natural resource managers and nongovernment organisations from across the country, the
Blueprint presents a vision for improved water resource
use in Australia:
The vision is that there is a nation-wide, integrated
and collaborative approach to realising the benefits
of water throughout regional Australia. This vision
encompasses shared approaches to research
investment, knowledge sharing, innovation systems
and institutional arrangements.

The consultation process has also identified and prioritised
the economic, social and environmental opportunities
for regional Australia from improved water productivity,
as well as the barriers to its achievement. These are
presented as four objectives and eight elements (outlined
in Section 3) that are essential to deliver the vision.
By encouraging new partnerships and exchange across
industry, government, community and research the
Blueprint provides an opportunity for all actors in the
sector to come together and further develop new,
inclusive and complementary ideas for water policy
reform and investment. The Blueprint is therefore
relevant to, and targeted at:
Policy makers

To support critical reflection
and decision-making on
how the institutional, market
and structural arrangements
contribute to the vision

Investment in
research and
knowledge

To ensure that both public
and private investments
consistently support the
greater vision

Researchers and
innovators in
the sector

To ensure that their efforts
are targeted towards the area
that will make the greatest
difference to the lives of
Australians

Government at
all levels

To support collaboration
between the diverse sector
participants and guide them
towards a common goal

Business and
community
members

To facilitate engagement
on policies and regional
investment that will achieve
the best short, medium and
long term outcomes for
regional Australia
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Improved regional water productivity is
possible through a better alignment of effort

A Blueprint for Regional Water Productivity

This Blueprint acknowledges the real potential to improve water productivity
in regional Australia and the enormous value that could be achieved through a
better alignment of effort. A Blueprint for regional water productivity is useful
for this task. Through wide consultation across the sector a shared vision for
improved water productivity has emerged that will guide targeted efforts and
drive innovative solutions.

2.1

Much has been done but there is an opportunity to further
improve outcomes

Australia needs to do more in regional water productivity and has the potential to do so. As summarised in Figure 1,
Australia has some real strengths in its management of water, however, we also have future aspirations for our country
that will require improvements in water use. We will need to overcome the limitations of our current approaches to
water management, through a better alignment of our effort, if we are to realise this potential.

Strengths in current
management of water

Future aspirations impacted by
management of water

Limitations in current
management of water

• Progress in environmental
water use

• Continued economic growth,
particularly in agriculture,
tourism and mining

• Information sources are
disconnected

• Improved infrastructure and
sector capabilities
• Internationally recognised for
innovation in water markets and
entitlements

• Increased resilience of regional
communities
• Sustained environmental water
improvements

• The skill base and institutional
capacity of the sector is
inadequately aligned
• Investment in research
and development can be
poorly targeted

Figure 1: Current strengths, aspirations and limitations in water management in Australia
Australia has become increasingly sophisticated
in its management of water. For example, there has
been substantial effort by Australian governments to
establish comprehensive environmental water provisions.
This, accompanied by investment in efficiency savings
and the purchase of water, has significantly improved
the management of water in previously over-allocated
systems. There has also been considerable public
and private investment to improve the water sector’s
infrastructure. As a result Australia has become a world
leader in new technologies to optimise water distribution
through irrigation channels. Australia is now also
recognised internationally for innovation in water markets
and entitlements, with rapid expansion over the last
decade and major gains now available for users.

Despite this progress, we need to improve still
further to meet future aspirations. Most notably
the rapid growth in demand for food exports presents
enormous economic opportunities for our agricultural
sector. Australia also wants to support a diversified
economy with further growth in other water dependent
industries such as tourism and mining. This will all
depend on doing more with the water we have. More
efficient water use is also needed to help improve the
resilience of regional communities. These communities
can be highly sensitive to changes in water availability.
This is increasingly important as recent history has shown
that there is no such thing as a normal water year in
Australia. This climate volatility is predicted to continuei.
Australia’s water reform agenda also seeks to improve
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environmental outcomesii. Increased water productivity
will be necessary to meet this goal and sustainably
realise the higher economic and social aspirations from
water use.
A stronger alignment of effort will help to deliver
such improvements in water use. Australia
needs answers to more nuanced problems in water
management however information sources remain
disconnected, making such insights difficult to draw
out and act on. Australia also needs more people with
the right skills within the water sector and effective
management of its asset base if we are to use water
more productively. There remains no coordinated plan
to adequately develop this highly skilled workforce and/
or direct investment for a well maintained infrastructure
base. Investment in Research and Development can also
be poorly targeted with a separation of research and
water management concerns. This further limits access
to timely insights for decision-making in the sector.

2.2

A Blueprint for regional
water productivity is helpful
for this task

A key aim of Carlton Connect is to develop national
Blueprints in a range of areas and regional water
productivity is an important first step. This required
engagement with stakeholders from all Australian states
and territories and across different river/catchment types
(e.g. tropical and temperate). It also involved stakeholders
from a mix of discipline areas and institutions, as shown
in Figure 2. This wide consultation has allowed the
Blueprint to capture a national perspective of water
use and management issues. It has also allowed this
document to be more than a list of priorities as perceived
by researchers. Instead, it is a meaningful exploration of
the opportunities, constraints and priorities for innovation
in water productivity as perceived by experts and
practitioners from and affiliated with, the water sector.

100%
90%
Policy and Planning

80%

River Operations and Management
70%

Economics and Development

60%

Environment Water Management

50%

Water Research

40%

Agriculture and
Agricultural Services

30%

Climate and Information Services

20%

Urban
Unspecified

10%
0%
Survey Rd 1

Workshops

Survey Rd 2

Final Workshop

Figure 2: Distribution of respondents by discipline areas, across four consultation stages
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This Blueprint for innovation in regional water productivity captures and refines the outcomes of wide
stakeholder input. Four consultation stages were used to identify, test and confirm the views of participants on
what will be needed in regional water productivity in the future. A summary of the iterative consultation process is
provided in Figure 3 and shows how the outcomes of each stage were progressively distilled to form the content of
this Blueprint (see Appendix A for details of the full process). This Blueprint now provides a shared vision for innovation
in regional water productivity, consisting of four main objectives and eight elements required in an innovative sector
(presented in detail in Section 3).

Definition

Vision

Innovation
framework

Opportunities &
constraints

SURVEY ROUND 1

Feedback and
suggestions on
defining innovation
and water
productivity

Suggestions
of the future
possibilities for
water productivity
by 2030

Feedback and
suggestions on
elements of an
innovative sector

Suggestions of 3
key opportunities
and constraints to
improved water use

TOPIC WORKSHOPS

Consideration
of a number of
definitions

Exploration of
future possibility in
specific topic areas

Priority areas to
make progress in
each innovation
element

Identification of
what activity areas
are needed to
realise vision

SURVEY ROUND 2

Level of agreement
with proposed
definition

Clarification of
future possibilities
in each innovation
domain

Ranked priority
of elements
for achieving
sector wide
transformation

Ranked importance
of opportunities
and constraints by
innovation element

FINAL WORKSHOP

Consolidated
definition of water
productivity

Articulation of a
shared vision of
future possibilities
for change

Confirmed
elements of
innovation
framework

Identification of key
activity areas for
each element

Definition
of water
productivity

Objectives

Eight elements
of an innovative
sector

Key areas of
focus

Blueprint

=

Figure 3: Outcomes of each consultation stage and contribution to the Blueprint
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A shared vision for regional water productivity
is developing

A Blueprint for Regional Water Productivity

Amongst the 240 participants in the consultation progress, a shared vision for
innovation in regional water productivity has emerged. In it, Australia achieves
multiple benefits from water management through collaborative action.
We will have overcome the treatment of water as a zero
sum game where water can either be used for productive
purposes (e.g. agriculture), for social use (e.g. recreation),
or to improve environmental outcomes. Instead
strong agricultural sectors, communities and healthy
environmental systems will co-exist and complement
each other.
Collaboration between research, industry and water users
to co-develop solutions is also a core part of this shared
vision for regional water productivity. These partnerships
will allow research outputs to quickly translate into onthe ground improvements, and will provide the dynamic
environment to create new ideas and ensure they are
acted upon.
To realise this vision, the Blueprint outlines four
objectives for innovation in regional water productivity,
as well as eight elements necessary to support an
innovative water sector. These are described in the
following two sections.

3.1

Four objectives have emerged to
best realise this potential future
The Blueprint provides four objectives as a way of
achieving the shared vision for regional water productivity.
These objectives do not try to speak to the broad spectrum
of issues involved in water use and planning. Rather they
are four new things, or innovations, that will best allow
Australia to achieve improved water productivity.

Objective 1: Irrigated and rain-fed
agriculture that takes maximum
advantage of variable water availability
Soil water availability remains a constraint on
agriculture production. This is true across both rain-fed
and irrigated farms, with variation in soil water availability
within and between seasons having a major influence on
farm decisions.
Recognising this challenge, Australia should
seek to realise irrigated and rain-fed agriculture
that takes maximum advantage of variable water
availability. This means improving seasonal and withinseason farm water-use decisions, allowing farmers to
anticipate outcomes and manage risks in both short-term
and seasonal planning – with increased agricultural water
productivity and profitability as a result.
The widespread adoption of smart systems
for water use planning is essential to this end.
Smart systems will integrate on-farm environmental
sensing of the key production variables (soil moisture,
evapotranspiration and crop growth) with climate
forecasts and production models to inform farm decisions
that take maximum advantage of available water.

Objective 2: Environmental water
management that is underpinned
by a strong evidence-base
Environmental water management is a rapidly
evolving practice. Since 2004, at least $9.8 billion in
buy back and water savings schemes has been used to
meet environmental water needs in Australiaiii. With such
an investment comes the responsibility to demonstrate
achievement of significant environmental productivity
from water. As a relatively new practice, environmental
water management can also be substantially improved
and refined over time.
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We should seek to strengthen the effectiveness of
this work by building an evidence-based practice.
The current norm in environmental water management
is an ‘experience-based’ approach, where the experience
of one or a small group of managers is primarily used to
inform decisions. In contrast, evidence-based practice
is simply the use of management methods that have
previously been shown to work through rigorous
evaluation. By strengthening the evidence-base for an
environmental watering decision, we will have a greater
capacity to predict likely outcomes and achieve stronger
coordination between environmental water holders.
Evidence-based practice can consequently lead to more
accurate water priorities and secure improved outcomes
from the same volume of environmental water.
This evidence-based approach will require changes
across the sector. The adoption of new methods to
account for environmental benefits will be central to this
change. This will require environmental water managers
to be trained in processes that promote achievement
of outcomes and the ability to appropriately plan and
communicate these outcomes. It will also require a
stronger alignment between decision makers and
research and the development of more useful platforms
for knowledge sharing.

Objective 3: Efficient water
distribution and markets that
promote multiple benefits
It is difficult to secure numerous outcomes under
current arrangements, yet crucial if we are to support
the varied needs of environmental water holders, the
agricultural sector and the community. This is despite
the very significant modernisation of water distribution
systems and markets in recent years. The limited
existence of inter-sector trade and the poor shared
understanding of the opportunities are some of the
constraints to achieving mutual benefits across these
distinct uses of water under current arrangements.
We should seek to have efficient water distribution
and markets that promote multiple benefits.
Operation of water distribution systems and water
markets can be strengthened to jointly meet the needs
of the environmental water holders, the agricultural
sector and other water users (including hydro-electric
power generation, mining and resources sectors) and the
community (including indigenous and cultural needs).
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This requires new systems that allow water to be
used a number of times. Such systems would support
mutually beneficial water trading, smart river operations
and environmental water management. It would also
allow multiple sources of water to be used conjunctively
including new water supplies associated with coal seam
gas. Both water quality and quantity needs should be
addressed along with potential for water reuse.

Objective 4: Water planning that
facilitates productive regional
communities
Adaptable and integrated planning has not yet
been realised. Integrated river basin management is
the elusive gold standard for effective large-scale water
planning. The Murray-Darling Basin Plan is one of the
most sophisticated efforts in integrated basin planning
worldwide, and it perfectly illustrates the difficult task of
making decisions between competing social, economic
and environmental goals. More work is needed to
overcome the ongoing challenges of:
• fragmented responsibility for ecological, economic and
social objectives in river basins across multiple sectors
(including agriculture, energy, mining and biodiversity)
• a lack of knowledge of the interactions between these
objectives across scales
• poor tools for understanding the trade-offs that are
being made in these decisions.
These challenges have real implications for regional
communities, which we know are sensitive to changes in
water availability. There remains a critical knowledge gap
on the sensitivities of regional economies and ecosystems
to changes in water availability and the influence of
alternate water policies on community resilience.
We should seek to further progress water planning
that supports productive regional communities.
Regional communities could benefit from adaptable and
integrated planning across sectors that support them to
deliver equitable outcomes for their regional economy,
ecosystems and communities. Such integrated planning
will inform decisions through an understanding of the
social, economic and environmental consequences of
policies made at the scale of catchments, regions, and
communities. The outcome will be a more accurate
assessment of the costs and benefits across competing
demands for local water resources.

This requires more effective governance
arrangements and increased assessment
capabilities. To support more informed planning, there
needs to be more comprehensive, regional assessments
of economic, environmental and social benefits from
water. We also need the capability to anticipate and
prepare for future water-related threats and opportunities
for regional communities. These threats include increasing
competition for water, changing patterns of water
demand, impacts of the energy and mining sectors on
water resources, and climate change. This will require
the integration of spatially based bio-physical predictions,
with economic and social predictions, in order to allow
governments, communities and individuals to make better
decisions around water. This will also require tools for
evaluating trade-offs in development and restoration of
agricultural landscapes. To be useful, these analytical tools
need to be applied in a deliberative planning approach
engaging with stakeholders to support the development of
a shared understanding of system behaviour.

3.2

Eight elements will also be
critical to achieve an innovative
water sector
To support the achievement of these four key objectives,
Australia needs to embrace and foster greater innovation
in the water sector. The consultation conducted as part
of this Blueprint identified eight elements that are critical
to the development of a vibrant, dynamic and innovative
water sector, which can in turn drive water productivity.
The future possibilities for each of these elements are
summarised in Figure 4 and then described in more
detail below.

Research and
development
systems

Planning and
governance
• Whole of the community is
involved in water decisions
• Systems thinking is applied to
water governance

• Integrated disciplinary capacity
for co-development of
new knowledge
• Systems thinking approach
adopted for R&D

• Efﬁcient water entitlement
systems are developed

Water use
and practice

Business
and investment
models

• Multiple uses of water are
valued and recognised

• Investment is delivered from
a variety of stakeholders

• Innovations respond to the
capacity and needs
of farmers

• Costs and beneﬁts are more
accurately aligned

• Water use is oriented to
sustainable management

An innovative sector
that drives improved
water productivity
Capacity
building

Water
markets

• Stronger understanding and
promotion of the multiple values
of water

• Scope and integration of
markets are increased

• Robust workforce capacity
exists to support innovation
in the sector

• Water markets recognise
non-market values and facilitate
informed trade- offs

Water
infrastructure
• Infrastructure is well maintained
and modernised to avoid
water loss

Information
and knowledge
• Acknowledgement of
uncertainties in decision making
• Better measurement of water
usage, including its impacts

• Assessment and prediction
capacity of water supply
services improves

Figure 4: Eight elements that can support the development of an innovative water sector
(as identified in the consultation process)
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Element 1: Research and
Development Systems
Research and Development Systems concern the network
of people, institutions, research and other knowledge
practices for creating new knowledge about water and
techniques and opportunities for its use and management.
Research and development investment is not always
well targeted to deliver improved water productivity.
For example, much evidence to inform environmental
management can be found in both published and grey
literature, however, knowledge gaps are also common.
As a result many decisions are still hampered by a lack of
specific knowledge regarding an environmental response
to a given management action. There are also important
research centres that address water policy questions,
but these are dispersed and often poorly connected to
industry and other end-users of research output.
Research and Development Systems can support a
vibrant, dynamic and innovative water sector when:
There is an integrated disciplinary capacity for the
co-development of new knowledge, technologies,
institutions and practices in water use. This will help
to better target research, resulting in solutions that
are tailored to industry and local community needs
and consequently more likely to be adopted to realise
improved socio-ecological outcomes and water
productivity gains. Stronger links across disciplines will
also be useful as funding for research and development
becomes increasingly tight. It will allow the sector as
a whole to identify and pursue the specific areas of
research and development that provide the greatest
opportunities for improvement. It will also support the
development of a more comprehensive collective body of
knowledge for the sector to inform future water planning
(e.g. on flow ecology relationship research or regional
climate change scenarios).
A systems thinking approach for research and
development is adopted. ‘Systems thinking’ seeks
to identify not only new solutions to challenges in the
water sector, but also to understand the social, political,
economic and environment context from which these
challenges and opportunities emerge. As an example,
systems thinking will assist to address the current
absence of critical information on the benefits of water
for the environment. With an emphasis on holistic and
contextual understandings, it will also assist to manage
and inform the choice between short and long term
projects as well as lower versus higher risk research
and development activities.
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Element 2: Planning and governance
Planning and governance concerns the institutions,
laws, policies and operating arrangements by which
governments, the private sector and civil society
make decisions about how to manage water. These
arrangements ensure that critical issues of change in
the water sector are managed, while still maintaining
economic productivity, environmental sustainability, and
community viability.
Current planning and governance approaches could
be more efficient. For example, water management is
currently carried out by multiple agencies and at multiple
scales and there are opportunities to improve efficiencies
and productive use of resources through effective
communication. Many existing governance arrangements
for river basins also remain complicated to administer and
focus heavily on ‘top down’ approaches. There is a further
tendency in government to separate the roles of water
resource management, water quality management and
catchment management. A greater connection between all
these activities should achieve more effective outcomes.
Planning and governance can support a vibrant, dynamic
and innovative water sector when:
The whole of the community is represented in
water use decisions. This will allow for a greater
relationship and understanding between agricultural
sector, environmental groups and regional communities
and support the agricultural industry to realise
sustainability goals. Institutional structures can also
better support interactions between industry, government
and academia, to combine the strengths of each in
improving environmental productivity.
Systems thinking is applied to water governance,
with a stronger recognition of the interplay between land
use and water allocation decisions. As a result, water
governance frameworks must interface across many
sectors and decision-making points across a catchment.
This can be realised through integrated basin governance
arrangements that span catchment and state borders.
It would also mean greater collaboration amongst
agencies, with intergovernmental cooperation and
coordination as the norm.
Efficient water entitlement systems are developed
to maximise productivity. This includes more
accurately defined water property rights and a water
planning regime that sees the economic benefits of
water (e.g. agricultural production) linked to social and
environmental benefits so trade-offs are possible. It also
involves a smaller role for government as a trader and
water user and through regulation of the sector.

Element 3: Water use and practice
Water use and practice concerns the institutional, sociotechnical arrangements and knowledge to manage water
for its multiple benefits.
Current approaches often fail to understand the way
that water inter-relates with other important features
of the whole farm production system, as well as the
way in which the broader farm environment – including
its water – supports sustained farm productivity. As a
consequence, new technologies and information services
for improved water productivity do not always respond
to the capacity, goals and needs of farmers and therefore
are of limited benefit to end users.
Water use and practice can support a vibrant, dynamic
and innovative water sector when:
Multiple uses of water are recognised and valued.
In particular, it will see non-consumptive water values
recognised within a framework for comparable valuation.
As a result, the sector will be able to more accurately
examine the full range of constraints and enablers in water
management and use these insights to refine approaches.
Water use practices are oriented towards more
sustainable management. This may involve proactive
work with private land managers that are reluctant
to change practices, or who have a heavy emphasis
on short term for-profit activities, which can detract
from efforts to develop a holistic approach to water
management. It could also involve development and
application of environmental objectives on public and
private land (to balance productive objectives) and
support for the development of new ways of using and
re-using (or recycling) water.
Innovations respond to the capacity and needs of
farmers. We can overcome the practical constraints to
realise the efficiencies of improved environmental water
management through co-development of approaches
that can then be widely adopted. This requires an
appreciation of the whole farming system so innovations
can help optimise profits and reduce risks for farmers as
well as support improved environmental outcomes.

Element 4: Capacity building
Capacity building concerns the institutions and
knowledge practices used to develop the capacity
and skills of the professional workforce that supports
water managers, regional communities, industry and
governments to take full advantage of the range of
innovation opportunities.

There is currently a recognised skills shortage in the
water sector in Australiaiv and shortage of labour in rural
Australiav. Despite this reality, efforts to support a highly
professional and capable work force remain poorly
coordinated and lack an overarching plan or framework.
Capacity building can support a vibrant, dynamic and
innovative water sector when:
There is a stronger understanding and promotion
of the multiple values of water. Capacity building
efforts should support better communication on how the
sustainable use of water can benefit all sectors and foster
an improved public perception of water management.
Without this capacity amongst sector leaders, a
disconnected view of irrigation and environmental water,
or an equivocal view of the value of environmental
water (e.g. returning water back to the environment is
‘wasting’ water), could continue to hamper productivity
improvements.
A robust workforce capacity exists to support
innovation in water use technology and practice.
To achieve this innovation we need to understand
the existing capacity in the sector, as well as current
education and training programs, and identify how to
extend these to support new water use solutions (e.g. to
support the expansion of smart systems in seasonal farm
and irrigation scheduling decisions).

Element 5:
Information and knowledge
Information and knowledge concerns the approaches
for observation, data integration, reporting, predictive
modelling and forecasting and can serve to support smarter
operation and planning of water resource systems.
There is a lot of relevant information on water
management but it is disconnected, making it hard
to draw out and act on key insights. For example,
organisations such as the Bureau of Meteorology, the
Australian Bureau of Statistics, and natural resources
management agencies all collect social, environmental
or economic data that can be used for water productivity
assessment. Despite some initiatives to bring this
together, there remain many unconnected silos of
information. This limits its value for evaluating trade-offs
in water allocation and informing planning decisions.
Information and knowledge can support a vibrant,
dynamic and innovative water sector when:
Improved decision-making is realised through a broader
acknowledgement of uncertainties. This would involve
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uncertainty being mainstreamed into the domain,
reflecting the reality that there sometimes continues
to be confusing, conflicting and non-existent data and
a lack of data about social and ecological benefits of
water use. As a result, it has been difficult to secure a
consistent approach to collating or assessing data to
measure social and environmental conditions that inform
planning options. By acknowledging these uncertainties,
more balanced and informed leadership can be fostered
across water sector stakeholder groups.
There is better measurement and knowledge of
water usage, including its impacts. This includes
comprehensive quantification of historical, current and
future water availability at local/regional scales and
improved assessment, prediction and reporting capacity
of water supply services that allow for smarter operation
and planning of water resource systems. It should also
involve a much better understanding of community
values placed on different ecosystem assets to inform
environmental water objectives and targets. With these
values clearly defined, environmental water managers
can begin to design individual watering actions to
achieve longer-term outcomes that consider basin-scale
biodiversity, ecosystem function and the resilience of
aquatic ecosystems (i.e. the three high-level objectives
of the Murray-Darling Basin Plan).

Element 6: Water infrastructure
Water infrastructure concerns the technical assets,
facilities and services that support water supply, delivery
and health.
New technologies developed to optimise water
distribution through irrigation channels have contributed
to Australia’s reputation as the world leader in this
area. Ageing irrigation water supply infrastructure in
the Murray-Darling Basin is also being modernised to
improve both service and water efficiency. However,
significant budgetary pressure and increasing water
prices are making it difficult to maintain public funding
of infrastructure upgrades and innovative solutions are
required to maintain momentum.
Water infrastructure can support a vibrant, dynamic and
innovative water sector when:
Infrastructure is well maintained and modernised
to avoid water loss. Well-balanced programs of
preventative and routine maintenance, innovative
commercial structuring, and use of new construction
materials can serve to reduce costs and risks of
infrastructure and remove many of the artificial barriers
(physical and operational) to delivering environmental
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water to maximum effect. Further investment to
modernise water infrastructure would also help to
improve the efficiency of water use (e.g. achieve major
reductions in transmission losses from dams to crops).
The assessment, prediction and reporting capacity
of water supply services is enhanced. Environmental
sensors and increased use of real time controls for
water delivery are important to obtain better data to
assess, predict and report on water use. Together with
an increase in the measurement and monitoring of
other aspects of water productivity, this will assist in the
quantification of the multiple benefits and values of water
(i.e. environmental, social, cultural and economic), as
well as any costs.

Element 7: Water markets
Water markets concern the systems for determining the
value, distribution, benefits and trade-offs from water and
its use and management.
Australia is now recognised internationally for innovation
in water markets and entitlements that increase the
efficiency of water use. Water markets have been
expanding rapidly over the last decade and can now
deliver major gains for users. As an example, irrigators
avoided over $3 billion in costs during the millennium
drought through the trade of water. Markets have
also facilitated improved environmental outcomes
with the ‘buy-back’ of over 10 per cent of total
entitlements across the Murray Darling Basing for use as
environmental water. Despite this great success, there
is room for improvement in various aspects of water
markets including market operation, scope, integration
and broadening to other water sectors. These issues
present considerable opportunities to realise further
productivity gains.
Water markets can support a vibrant, dynamic and
innovative water sector when:
The scope and integration of water markets are
increased. This would involve the expansion of water
markets to operate as a consistent and transparent
trading regime involving all sources and uses (e.g.
integration of disjointed water systems such as surface
and groundwater, urban and rural water, in delivery
capacity, and into different areas of the water delivery
process). It would also see the establishment of a
national water market that allows for interstate water
trading. From this greater integration, there will be more
opportunities for the market to provide reliability and
reduce costs as all sources are considered jointly and
least cost solutions can be ‘dispatched’.

Water markets recognise non-market values and
facilitate informed trade-offs. This would mean the
development of practices and methods for recognising
the multiple uses of water, allowing the real economic
value of water to be realised and the associated costs/
benefits and trade-offs managed.
There are ongoing efforts to improve the efficiency
of markets. This would allow a progressive reduction
in transaction costs, administrative delays and the
complexity of trading rules. It would also mean that
water traders are provided with better product, price
and market activity information. A larger goal could
be counter-cyclical trade between environmental and
irrigation water users which could offer considerable
gains across the sector. This remains difficult under
current situations; while current legislation allows
environmental water holders to trade their water (given
certain conditions are met) there continues to be political
constraints to this trade because of the perceived threat
of price distortion.

Element 8: Business and
investment models
Business and investment models concern the financial
instruments from both the public and private sector that
support the water industry and its development.
Investment in new Business and investment models
remains poorly aligned. The national Water Use in
Agriculture Strategy for example identifies the highest
Research and Development needs. However, there has
been little coordinated funding support from across the

agricultural sectors to realise these needs. Reductions
in government investment in the water sector can also
be expected, compounding the challenge of adequate
investment. This will be particularly evident with the
completion of programs funded by the Commonwealth’s
$12.9 billion Water for the Future Program and the
broader reductions in government spending on natural
resources management. The current budgetary context
constrains the amount of support that is possible
from the public sector, and innovation is needed in
funding models.
Business and investment models can support a vibrant,
dynamic and innovative water sector when:
Investment comes from a variety of stakeholders.
While governments have invested in regional
water productivity through, for example, irrigation
modernisation and data management, future investment
to drive innovation must also come from industry. This
can be achieved through effective, mutually beneficial
partnerships between all stakeholders to improve
regional water productivity. Without such partnerships,
innovation will not realise its potential to deliver the full
range of productivity benefits to industry, communities
and governments.
Costs and benefits are more accurately aligned. This
will mean assessing the full range of monetised and nonmonetised costs and benefits of water use. From this, the
sector can focus on the long term economic productivity
of water dependent industries and their interaction with
ecological systems. A more effective alignment should
also enable costs to reflect the distribution of benefits,
with private sector investment better suited to lower risk
investments with commercial outcomes.
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There are some key opportunities to focus on
to realise this potential

A Blueprint for Regional Water Productivity

There are two major obstacles to the progress of the Blueprint. One is the
fragmented capability of the innovation system. The other is the poor alignment
of investment in programs to deliver benefits in regional productivity.

Research and Development Systems

Information and Knowledge

Capacity Building

Water Markets

Business & Investment

Water Infrastructure

To be of most value, these opportunities also
need to be pursued in an integrated way. Figure
5 demonstrates the importance of this sector wide
coordination. It shows how the different elements of
the water industry (as described in Section 3.2) must
all be aligned if Australia is to realise the vision for
regional water productivity. In cases where an element
is not listed against an objective, this does not mean it
is irrelevant, rather the current status of that element
is adequate to achieve the objective and no major
development is needed. If we adopt the traditional
approach of siloed action, the vision for regional water
productivity will be difficult to achieve. Rather, governing
bodies, industry, research and regional communities all
have a contribution to make across these opportunities.

Planning and Governance

Water Use and Practice

The consultation process has also identified ways in
which the Blueprint can best be progressed to address
these obstacles and advance the huge potential
of regional water productivity. These have been
consolidated into seven clear opportunities. Opportunities
1 to 3 comprise some immediate actions that will
strengthen the capability of the sector. Opportunities 4
to 7 represent other longer term efforts to better align
investment. These opportunities are described in more
detail below.

Irrigated and rainfed agriculture taking maximum
advantage from variable water ability

4

Environmental water management that is
underpinned by strong evidence-base

5

Effcient water distribution and markets that
promote multiple benefits

6

Water-resilient and prductive
regional communities

7

1

2

3

Figure 5: Opportunity components for progressing this Blueprint
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4.1

Some immediate steps can
be taken to help establish
this foundation

There are some accessible, available opportunities that
Australia can immediately act on to develop a foundation
for innovation in water productivity.

Opportunity 1: Establish a Workforce
Development Plan
An integrated workforce development plan is required to
improve the sector’s current skills base and institutional
capacity. The plan should formalise a sector-wide
approach to skills recognition and an approach for
developing capabilities across the workforce. To be
most effective, this plan must be inclusive of integrated
disciplinary approaches, support emerging business
arrangements and consider education and training
opportunities at multiple levels (e.g. undergraduate and
vocational training through to management professional
development). A range of skills in water management,
accounting and trading – and in supporting practice
change in particular – must be actively developed in both
the private and public domains.

Opportunity 2: Create a Regional Water
Productivity Reporting Capability
A regional water productivity reporting capability
is required to support water planning. This would
encourage key agencies to work together to provide
accurate data on which water planners can base their
decisions. The focus would not be just on the raw data
needed but also on the variability and integration of
existing information. This regional water productivity
reporting capability will then be able to provide an
economic account of water-dependent ecosystem
services at the regional level including irrigated
agricultural production and freshwater biodiversity.
This work will require a broad science partnership with
the key information providers (including Bureau of
Meteorology, Australian Bureau of Statistics, Australian
Bureau of Agricultural and Rural Sciences and Geoscience
Australia), research providers and the end-users of this
product to support existing catchment, water and regional
planning functions. Specific requirements of different
jurisdictions vary so this reporting capability needs to be
designed collaboratively with users to meet the breadth
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of needs. A model of cross-jurisdictional IT product
development, which might guide this program of work,
is the development of the eWater Source tool for water
resource management software being co-developed for use
by multiple states and the Murray Darling Basin Authority.

Opportunity 3: Develop a Research
and Development system that is
integrated with industry
Effective and mutually beneficial partnerships between all
stakeholders need to be established to support improved
regional water productivity through co-development.
This focus will drive future investment from a broader
spectrum of stakeholders (rather than solely government)
and can increase collaboration to support innovation.
The National Water Productivity and Innovation Hub of
Carlton Connect is a fitting example of what this cofunding and co-creation of innovative solutions may
look like. It is uniquely placed to establish the range of
partnerships and collaborative initiatives required to
progress regional water productivity innovation. It is
also the only organisation with such a diverse range of
disciplinary perspectives and knowledge to bring to this
complex multi-scale, trans-disciplinary challenge.

4.2

Four further opportunities exist,
but require more prolonged
coordination of effort
The Blueprint’s vision and objectives, can be further
realised through longer term and targeted efforts across
the water sector. These include:

Opportunity 4: Adoption of
integrated agricultural water
use technology
The adoption of integrated technology could help realise
agriculture that takes maximum advantage from water
availability. Two applications show particular potential:
1. Precision irrigation scheduling
In precision irrigation, low cost sensing of soil water and
plant conditions can inform flexible irrigation strategies.
Such strategies respond to soil, crop and irrigation supply
conditions and enable more flexible farm-management
by changing labour input requirements.

Installing network sensors (e.g. for soil moisture or
plant water stress) that communicate directly to an
irrigator’s phone or computer will improve information for
irrigation scheduling. This reduces labour costs while also
increasing crop yield and quality. For example, improving
the timing of irrigation delivery has been shown to improve
the market value of horticultural crops up to 15-foldvi.

The seasonal decisions that might be improved using
this approach include selection of crop types and area,
sowing time, stock levels, area of irrigation and irrigation
delivery mechanisms (where there are options). Such
systems are applicable to both rain-fed and irrigated
farming and estimated to provide $4.5b additional
production over 20 years.

2. Seasonal farm planning for both rain-fed and irrigated land

To fully realise the opportunity offered by integrated
technology, targeted efforts are also required in the key
areas summarised in Figure 6 and described in detail in
Table 1. These key areas have been listed in order of the
most important barrier, to the least.

New sensing technologies are emerging that can monitor
soil water storage either from space or from networked
local sensors. These can support farmers to make better
use of water stored in the soil and improve irrigation
scheduling to meet specific crop demands throughout
different growth stages. By integrating regional weather
and water allocation forecasts with these systems,
farmers can consider seasonal outlooks to manage risks
and optimise production.

Blueprint Objectives
Irrigated and rain-fed
agriculture that takes
maximum advantage from
variable water availability

Interdisciplinary
R & D capability

R&D

extension

Altered farm
practice
feedback

Sector based
capacity building

farm
services

System operation
service providers
Farm advisory
service providers

new
capabilities

System
development

Sensor and control
technology design and
installation companies
ICT Services

system design
and testing

Agricultural water
information service

Investment

Figure 6: Overview of targeted efforts to realise Opportunity 4
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Table 1: Aligned efforts across the sector, by element, required to realise opportunity 4
Water
infrastructure

New sensor and satellite technologies can facilitate integrated data sources for more
effective farm planning
With the increased availability of low cost sensors comes the opportunity to measure many more variables at
more locations than previously possible. Networks of radio-linked sensors that automatically upload data to the
internet will become much more common in the future. In addition, satellite imagery continues to diversify and
increase in availability while interpretation techniques provide more useful monitoring of vegetation condition,
photosynthetic plant water use, plant water status and soil water content. Higher resolutions can be achieved
using miniaturised visible, infrared and multispectral cameras mounted on unmanned aerial and terrestrial vehicles
for short range remote sensing. These can provide high temporal and spatial resolution of these parameters in the
form of GIS maps.
The significant new opportunity is to integrate these on-farm data sources with production models, satellite data
and climate forecasts to allow farmers to anticipate outcomes and manage risks in both short-term and seasonal
planning. These technologies allow farmers to process observations in real time to support better decisions about
the distribution and use of water or other farm decisions that depend on water, crop status and outlook.

Information and
knowledge

Weather and stream-flow forecasts can be tailored to meet the increasingly sophisticated needs
of farmers
Farmer needs will become more sophisticated with the continued adoption of on-farm monitoring technologies.
Existing weather and stream-flow forecasts provided by the BoM can be tailored to meet these increased needs.
The tailoring would involve integrating the water information with models that identify the production implications,
adding significant value to the water information. Business cases for these information services need to be
developed based on an understanding of farmer needs and an assessment of the value they offer for farmers.

Water use and
practice

New technologies should be developed with an understanding of their contribution to the whole farm
production system
Water is also only one input to farms and a particular challenge is linking an understanding of agronomy and
hydrology to optimise profits and reduce risk for farmers. Research is needed to understand current practice
and constraints to support co-development of practical approaches that will be widely adopted. Strategies for
overcoming constraints can then be considered in an agricultural extension plan.

Capacity building

Increased workforce capacity within the agricultural sector will support the adoption of
integrated technology
To make the most of integrated technology, a complementary skill base must exist in agriculture. In some sectors,
the best model for capacity building may be the use of consultants who provide an advisory service to farmers on
their decisions. These farm consultants might also run the on-farm sensing or control system on behalf of farmers.
This would free up farmers time and simplify adoption of best-practice approaches. In other cases, the best model
might be to build capacity within the farm business unit.

Opportunity 5: A shift towards
evidence-based approaches
A shift towards evidence-based approaches is a key
opportunity to improve water productivity, particularly in
environmental water management. This shift will require:
• new environmental water information services and a
platform for knowledge sharing

• training of environmental water managers in evidencebased techniques and the adoption of new services,
technologies, planning tools and markets
• standards for environmental accounting methods
to support complimentary environmental
management efforts.
To fully realise the opportunity offered by evidence-based
approaches, targeted efforts are also required in the key areas
summarised in Figure 7 and described in detail in Table 2.

Blueprint Objectives
Environmental Water Management that is underpinned by a Strong Evidence-Base

Interdisciplinary
R & D capability

R&D

Implementation

capacity building

feedback

Altered env. water
magmt. practice

support
services

new
capabilities

Environmental
management
consultancy services

Sensor technology

Environmental water
knowledge platform

System development
system design
and testing

Information Service

Investment
Figure 7: Overview of targeted efforts to realise Opportunity 5
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Table 2: Aligned efforts across the sector, by element, required to realise Opportunity 5
Water use and
practice

A proactive approach to address constraints on farmers can help to increase adoption of an evidencebased approach
Evidence-based practice will produce improved outcomes from the same volume of environmental water.
However, practical constraints to changes in practice will need to be overcome. This includes the lack of
institutional capacity and skills, limited understanding of the benefits of this approach, a resistance to adjusting
existing practices and governance constraints. A plan for addressing these constraints will be needed to support
adoption of evidence-based environmental water management and ensure its co-development with water users.

Information and
Knowledge

A robust account of the benefits from environmental watering programs is essential to evidence-based practice
Increased transparency in outcomes will build confidence in environmental watering programs, support
accountability by environmental water management agencies and inform continuous improvements in
environmental water use practice. This requires new approaches to both condition and intervention monitoring,
including efficient design and deployment of environmental sensors and the adoption of a national environmental
water information platform for data integration.
There is also a need for a robust economic framework for evaluating outcomes, drawing on advances elsewhere in
environmental accounting.
New knowledge and tools will be needed to build an evidence-base for basin-scale objectives
Evaluation of environmental outcomes requires a much better understanding of community values placed on
different ecosystem assets to inform environmental water objectives and targets. With these values clearly
defined, environmental water managers can begin to design individual watering actions to achieve longer-term
outcomes that consider basin-scale biodiversity, ecosystem function and the resilience of aquatic ecosystems –
the three high-level objectives of the Murray-Darling Basin Plan.
Building an evidence-base and progressing environmental watering decisions for basin-scale objectives will also
need new tools to predict how to achieve multiple benefits from a single package of water as it moves through the
catchment. These tools should consider the desired environmental outcome as a starting point and provide the
management actions to optimise multiple objectives.

Water
infrastructure

Improved integration of remotely sensed and on-the-ground data can increase the effectiveness of
environmental water delivery
Much of the data that will underpin evidence-based practice will be derived from next-generation sensor networks
that provide near-real-time environmental information, and much more rapid evaluation of environmental
responses to water. Reducing the time between data collection, water delivery and reporting, will contribute to
adaptive management of freshwater ecosystems and the effectiveness of future environmental water delivery.
There is consequently an urgent need to increase our capacity to integrate remotely sensed (satellite and airborne
platforms) with ground data in model-based assessments to evaluate the contribution of environmental water.

Water markets

There is a major opportunity available by recognising farmland’s contribution to ecosystem health
Farmland makes up 53 per cent of the Australian land area and includes large areas of river floodplain, wetlands
and other aquatic ecosystems. There are major opportunities available from recognising and supporting the largely
hidden contribution to biodiversity and ecosystem health provided by this farmland, and the current and potential
stewardship role of farmers in supporting these services.
As a specific example, farm dams are ubiquitous across rural landscapes and they support water bird communities
as sites for feeding. Identifying and accounting for these ecosystem services would provide the foundation for
establishing appropriate incentives (such as market based approaches) to support farmers in this stewardship role.

Business models
and investment

Investments to support the implementation of evidence-based practice can improve the effectiveness
of environmental outcomes
New investment is required to support implementation of evidence-based practice that will greatly improve
the effectiveness and accountability of environmental water use. Alternate business models for achieving this
effectiveness revolution should be considered and the relative costs and benefits need to be objectively assessed
to ensure investment is justified by improved performance of environmental water delivery.

Planning and
governance

A more integrated approach to governance can support more efficient water management
There needs to be a greater connection between the roles of water resource management, water quality
management and catchment management, which are often organised as separate roles.
In particular, environmental water planning should be aligned with other catchment management actions to
ensure they are complementary and environmental outcomes are achieved at least cost. Complementary actions
include land management to improve the environmental condition of the riparian zone and floodplains and
addressing water quality threats to river ecosystems.

Capacity building

Capacity buildings efforts can assist with the adoption of new evidence-based approaches
The current and next generation of environmental managers must be familiar with the principles and tools of
evidence-based practice. For example, evidence-based practice in medicine relies on the use of systematic
reviews to support diagnoses and treatments. Simple tools are being developed to support such reviews in
environmental management, but the capacity to adopt new practices is lacking in the environmental water sector.

Research and
development
systems

Closer links between researchers and managers in planning research activities can help facilitate a
shift to evidence-based practice
This collaboration in planning research activities will ensure that questions of immediate relevance to management are
addressed using rigorous research approaches, as well as allowing opportunities for longer-term, ‘high-risk’ research
that advances our basic understanding of the ecological relationships that underpin all environmental management.
A conscious integration of aquatic expertise can result in more effective management of pollutants
The current disparate location of aquatic expertise is preventing the development of integrated pollution assessment
technologies. Effective identification and management of the effects of pollutants on aquatic environments requires
integrated expertise and resources encompassing specialities in chemistry, biology, environmental science, natural
resource management and hydrologic modelling.
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Opportunity 6: Improvements in infrastructure and market operations
There is an opportunity to improve infrastructure and market operations. This opportunity is particularly valuable for
achieving mutual benefits from irrigation and environmental water holdings through:
• mutually beneficial water trading
• smart river operations to allow water to be used multiple times
• systemic investments that combine modern infrastructure and technology with market innovations supported by
good governance and timely information
To fully realise the opportunity offered by infrastructure and market improvements, targeted efforts are also required in
the key areas summarised in Figure 8 and described in detail in Table 3.

Blueprint Objectives
Environmental Water
Distribution and Markets that
Promote Multiple Benefits

Interdisciplinary
R & D capability

R&D

feedback

feedback

capacity building

Altered
water
trade
practice
Implementation

Altered
water
delivery
practice

support
services

Water brokers
new
capabilities
Sensor technology

Environmental water
knowledge platform

System development
Water
delivery
control
system

Water
markets
development

Water authorities and
river operators

system design
and testing

Information services

Investment

Figure 8: Overview of targeted efforts to realise Opportunity 6
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Table 3: Aligned efforts across the sector, by element, required to realise Opportunity 6
Water
infrastructure

Operational management systems can provide significant water productivity gains
Operational management systems for delivery of water from catchments to irrigation districts can provide
significant water productivity gains in the form of increased operational flexibility together with more timely and
accurate delivery of water. These can lead to increased level of service, such as shorter ordering times and more
reliable supply for irrigators and environmental water holders.
Evaluation is needed to determine where this technology is best deployed however the benefits will vary with the
hydrological configuration of the water supply systems and water demands.
Systematic asset management approaches will be needed to support infrastructure modernisation
New systems will rely much more strongly on sophisticated technology and they will have shorter life spans that
are not fully understood. Systematic asset management approaches are needed based on predictions of condition
into the future, informed by non-destructive testing and condition monitoring, and optimised to maximise cost
effectiveness and minimise risk of failures that impact on important aspects of service provision.

Water markets

Expanded water markets can provide users with a larger range of available security options
Expanding current water markets, to create price signals for the cost/benefit of keeping water in storage, or
increasing the air space in a reservoir, would provide users with a larger range of available security options. This
would require the unbundling of storage rights from a water share scheme in the same way that water rights were
unbundled from land holdings to establish the water markets.
Computer-supported ‘smart’ markets could help to develop decentralised solutions to complex
resource allocation problems
An emerging challenge is to consider environmental services jointly with consumptive use of water in a market
framework. Centralised review and enforcement processes to ensure, for example, minimum environmental flows
are often disjointed from the market mechanism and hence their administration creates transaction costs and
erodes efficiency.
Recent developments in the areas of computer-supported ‘smart’ markets provide the promise of developing
decentralised solutions to complex resource-allocation problems. They do this by building additional functionality
into a market’s operations that consider more than just the purpose of the trade. ‘Smart’ markets can also lower
transaction costs, allow easy adaptation to new information and changes in government policy, increase overall
market efficiency, and accommodate multiple priorities, including in-stream benefits to improve ecological or
water quality outcomes.
Significant options exist to develop more sophisticated water markets
Comparisons with mature commodity and electricity markets suggest that there is substantial scope for further
development of water markets. There are questions about the smallest temporal and spatial resolution for
identifying water rights and the potential for a spot water market analogous to energy markets. Businesses have
begun to develop various contracts in the form of, for example, derivative water products to better address the
needs of buyers and sellers in mitigating their exposure to water availability and prices. ‘Carry over’ arrangements
already allow water to be allocated to future time periods but cost of storage can be better aligned to those who
benefit. Secondary markets offering composite physical and financial risk management products, based around
the rights to water, water transfer or water storage can be expected to provide greater value from the resource.

Business models
and investment

A balance of investment from across the sector can help to achieve optimal markets and infrastructure
The costs of developing and maintaining these new technologies and markets will need to be met by public and
private sector investment. Given these systems have the potential to improve agricultural production, as well as
environmental outcomes, there is potential to draw on private sector investments if the incentives and risks are
acceptable. There is a need to consider the best balance of private and public sector investment and how this can
be achieved in practice.

Information and
Knowledge

Improved information services can help to realise more efficient markets
Better forecasts of supply and demand are critical to realizing the opportunities for multiple benefits from water
use. There is also a need to develop timely and comprehensive information services necessary for a well-informed
water market.
In particular, more information is needed on water quality requirements and impacts of different water uses,
to understand how best to deliver multiple benefits across water users and especially where (a) multiple water
sources are available of differing qualities; and (b) water use is limited by water quality impacts by other users.

Water use and
practice

A better understanding of how farmers make trade decisions can help to improve the efficiency
of markets
Water trading practice can be examined through experimental economic tools and surveys to better understand
how farmers make trade decisions (i.e. use water trade as a tool for drought risk mitigation and to provide an
additional income to support farming businesses). This knowledge will be important for informing improvements
in the operation or design of markets that are sympathetic to the needs and constraints of traders.

Planning and
governance

Greater integration between national and local governance can support improved water planning
The objectives of national-level water markets may not meet embedded social, cultural and economic realities of
local catchment communities. The iteration of water planning based on a broad range of stakeholder interests,
with water markets at a local level, may offer scope to address more grounded alternatives for catchment
management in the future.

Research and
development
systems

Multi-disciplinary R&D can best help to solve the complexities of effective water distribution
Existing research disciplines are addressing water policy and management questions, but there is more need for
greater discipline integration and analysis of important water management questions if the most effective distribution of
water is to be achieved.
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Opportunity 7: Integrated water planning
Integrated water planning is also a critical opportunity to realise improved regional water productivity. It will require
governance arrangements that allow for an integrated approach to competing demands, the problems of cross
boundary administration and the need for adaptive management.
Integrated water planning will also require improved assessment capabilities to inform planning decisions. In particular, it
will require an improved understanding of the interdependencies of the environmental, agricultural, economic and social
systems. This information can guide the development of more integrated policies and governance systems that are capable
of resolving conflicts.
To fully realise the opportunity offered by integrated water planning, targeted efforts are also required in the key areas
summarised in Figure 9 and described in detail in Table 4.

Blueprint Objectives
Water-Resilient and Productive
Communities

Altered regional
planning practice

capacity building

support
services

Interdisciplinary
R & D capability

R&D

extension

feedback

Water policy
new
capabilities

System
development

Regional planners

Water planners
system design
and testing
Information services

Investment

Figure 9: Overview of targeted efforts to realise Opportunity 7
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Table 4: Aligned efforts across the sector, by element, required to realise Opportunity 7
Planning and
governance

Research on systemic models for water governance could help to support productive
regional communities
Water governance at the basin scale must be dynamic to deal with complex human and natural systems
interactions. Australia pioneered best practice governance for water catchments but now must capitalise on this
by examining a range of models emerging in other countries.
Research on systemic models for water governance and organisational change is ongoing with considerable
potential to assist ‘on the ground’ implementation. Comparative research on water governance can also
contribute, with linkages to high-profile institutions at an international level.

Information and
Knowledge

Integration of poorly-aligned data sets can improve the evaluation of policy interventions
Integrated water productivity accounts that track changes in economic, social and environmental conditions
through time, will be a core tool for evaluating interventions and informing future water policy reforms. Much of
the data already exists for such integrated assessments, the challenge lies in spatially explicit integration of poorlyaligned data sets relating to water use. Economic modelling tools can be integrated into such assessments as a
basis for evaluating outcomes for regional communities.
Improved groundwater information services will assist long term planning in regional economies
Ongoing development of groundwater for agricultural use and interactions with the mining and resources sector
will increasingly demand improved information of the groundwater resource. There is an opportunity to improve
regional groundwater information services to inform long-term planning decisions in these sectors.

Water use and
practice

Integrated basin management should learn from (and contribute to) implementation of the
Murray-Darling Basin Plan
Integrated river basin management will require the evolution of existing management practices. This is clear in
the timeline of activity required for implementation of the Murray-Darling Basin Plan over the next decade. The
implementation plan includes:
• the introduction of new water resource planning requirements
• new trading rules
• new environmental water planning instruments
• the development of efficiency and supply measures to achieve more benefits with the available water and
consequent adjustments in the sustainable diversion limits
• measures review and accreditation processes for various aspects of implementation
• a new basin plan monitoring program with complimentary reporting requirements distributed across the state
and commonwealth jurisdictions
• the development and implementation of a constraints management strategy.
Given the significance of the Murray-Darling Basin in Australia, innovation in the practice of integrated basin
management should learn from (and contribute to) the efforts to implement the Basin Plan.
At the same time, each state and regional catchment management agency has developed its own set of practice
and tools to address the challenges of integrated planning. It is important to examine the contribution and
constraints for all the current and emerging practices of integrated basin management.

Capacity building

Deliberative processes for engaging the full range of water users can help to improve water policy
implementation and outcomes
Engaging stakeholders, and ensuring their views are considered, can be achieved through social learning whereby
communities and institutions iteratively plan and act to improve regional water productivity. Deliberative processes
for engaging the full range of water users in policy and planning decisions will enhance communication across
the sector. It will also increase institutional and community capability for implementation of new water efficiency
technologies, practices and management decisions to support productivity and resilience.

Research and
development
systems

Research and development could assist the management of social impacts from water policy reform
There are significant opportunities for research to increase our capacity to predict and manage the social
consequences of water policy reform for regional communities. This work would focus on:
• Improved understanding of the impacts of recent drought and water policy changes (e.g. what are the social
consequences of halving the size of Victoria’s northern irrigation systems? and what can such experiences teach
us as we prepare to double the size of irrigation in northern Australia?)
• Predicting the consequences of future water policy (e.g. new irrigation areas, purchase of ‘social’ water)
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The benefits are substantial if we get this right

A Blueprint for Regional Water Productivity

There will be substantial benefits from this alignment of effort. As summarised in
Figure 10, this includes a more sustainable approach to economic development and
contributing towards more resilient regional communities. There is also potential to
develop new opportunities for Australia as a world leader in water management.
More sustainable economic
development through…

Contribute to more resilient
regional communities through…

Global export opportunities as
Australia works to…

• Multiple benefits from water use

• More accurate farm planning

• Less water needed for
environmental management

• Increased farm profitability

• Leverage the country’s
unique climate and water
management skills

• Increased agriculture production
through water use efficiencies

• Stronger and more diversified
regional economies

• Respond to global water use
challenges
• Access new markets and attract
best talent

Figure 10: Benefits available if Australia can better align its efforts to achieve improved water productivity

5.1

A more sustainable approach
to economic development can
be realised
Greater efficiency in agricultural water use could
support substantial increases in production. Over
the last decade, growth in agricultural productivity
from technical change (driven by the development
and adoption of new management strategies and
technologies) has declinedvii. More efficient water
use provides an opportunity to offset this trend and
increase production. In northern Victoria’s dairy sector
for example, irrigation modernisation is estimated to
increase production capacity by $3,700/ha over the next
30 years from decreasing water costs and more efficient
farming methods that reduce the cost of labourviii. More
broadly it is estimated that an increase of 25 per cent
over the next decade in water efficiency would increase
the gross value of irrigated agricultural production by
$1.84 billion (net present value), and by over $4.7 billion
in the next two decades. This would amount to an
additional $1 billion of gross annual production output
from Australia’s irrigators by 2030.

Improvements in environmental water management
can also free up water for other beneficial uses.
Environmental water management is a relatively new
industry. As jurisdictions continue to improve coordination
of environmental watering events, ever greater efficiency
in the use of environmental water can be achieved.
Water saved can then be put towards further enhancing
ecosystem services or to productive uses. As an example,
improving water productivity to achieve the same level of
environmental outcome with 5 per cent less water would
free up an asset valued at $261 million.ix This asset could
in turn be used to generate approximately $150 million in
gross annual irrigation output. Alternatively, the non-use
environmental benefits of this saved water could produce
an equivalent of $1.3 billion in value throughout the
Murray-Darling Basinx.
More sophisticated water management, centred
on the multiple benefits possible from water use,
will further enhance these outcomes. For too long,
the allocation of water has been regarded as having an
inherent trade-off; water can either be used for consumptive
use (e.g. agriculture) or to improve the environment. This
dichotomy has restricted thinking and promoted conflict.
The reality is that healthy regional landscapes contribute
to the economic, cultural and social wellbeing of regional
communities, and multiple benefits from water are possible.
Through an improved understanding and coordination of
water management, we can move beyond this narrow
paradigm and manage the multiple benefits of water for
both consumptive and environmental use simultaneously.
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5.2

Such outcomes will go far to
address concerns about the
adaptability and resilience of
regional communities
Improved water management can also increase the
resilience of farming communities. Drought has always
been a challenge in agriculture and at the height of the
millennium drought, 143,000 Australian farms received
drought assistance totalling over $1 billionxi. Since this time,
there has been an increasing push to recognise that the
primary responsibility for managing drought risk rests with
farmersxii. Better water management can help them with this
task. For example, through more accurate water monitoring
they can improve farm planning, building reserves and
diversifying production to reduce drought exposurexiii.
Recent changes in environmental water provisions have
placed an additional burden on some irrigation districts.
More efficient water management could reduce this impact.
For example, it may allow for increased market participation
(via lower transaction costs) or allow unmarketable parcels
of water to be put to productive use or even re-allocated to
environmental water holders in the region.
More efficient water distribution can help to
increase farm profitability. It will reduce the cost to
manage water systems and therefore also reduce water
delivery fees paid by irrigators. Over the longer term it
could also help to achieve lower food prices with greater
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export potential, further improving irrigators’ profit
margins. This improved profitability will also be helpful to
increase the resilience of farm businesses. It will provide
farmers with a larger financial buffer to cope with peaks
and troughs in income, which are set to occur more
often and more dramatically with increasing climate
variability and exposure to international markets.
Such innovation can help to realise more diversified
economies in regional Australia. The regional
economy is largely based on the resources, agriculture
and tourism sectors; they collectively provided 554,000
jobs in regional areas in 2012xiv. These sectors link to
each other via the water cycle; each sector requires water
as an input thus affecting the availability and quality of
water for other sectors. Improved water productivity
can therefore help to achieve a stronger economic
base for regional communities, with more efficient
water use supporting growth in all of these sectors.
More effective water management may also open up
new economic opportunities. For example, mining and
energy operations in the north of Australia (and some
in the west) are now net producers of water and there
is potential to use this water for irrigated agriculture
and community development. Provided that the highest
engineering practice and compliance standards are in
place to avoid negative environmental impacts from
unconventional gas, and farming communities are
adequately remunerated, the resources industry has
the potential to open up new economic opportunities
in regional Australiaxv. Compliance and evidence-based
environmental assessments and monitoring will be the
key to delivering these positive outcomes.

5.3

Australia could become a world
leader in water management
approaches and technologies
Australia is in a unique position to lead water
management approaches. Reliable water supply is
a precondition for economic development and many
developed nations have benefited from low rainfall
variability. Australia, in contrast, is burdened by the
vagaries of weather, which has driven us to develop
exceptional skills in the management of variable water
resources at a basin-scale. From this geographic and
climatic situation, Australia is now in a unique position
in a rapidly developing region that is faced with
unprecedented threats to water security.

Such leadership would also open up impressive
opportunities for Australia. Our capacity and knowledge
in water productivity is one of our biggest competitive
advantages and continued innovation would help to
create a new major export industry for the nation. This
could open up new markets for Australian manufacturers
of irrigation technology, environmental sensors and
monitoring systems. The global challenge will also drive
significant demand for knowledge-based services, and
Australia could export its knowledge in water use and
management in response (e.g. through consultancy
services). From such leadership, further institutional
exchange opportunities are possible, attracting the most
innovative minds to maintain and extend Australia’s
competitive advantage in sustainable agriculture.

The increasing demand on water is a global
challenge and there is an important contribution
to be made. As the world’s population continues to
grow, especially in Asia and Africa, the demand for
water, energy and food resources also continues to
increase. The expectations of a growing middle class for
food and fibre has exacerbated this pressure on local
water resources, both in terms of quantity and quality.
Developing the capability, knowledge, technology and
governance systems to manage water sustainably
will allow Australia to lead other jurisdictions in
environmentally sustainable food production.
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Appendix A: Consultation Process

Development of the Blueprint was guided by leaders from across a number of key
organisations in the sector
The overall approach to consultation and collation of this
Blueprint was shaped by a Strategic Advisory Committee
(SAC) made up of leaders from national government
organisations, including:
•
•
•
•
•

Bureau of Meteorology
Commonwealth Environmental Water Office
Geosciences Australia
National Water Commission
Victorian Department of Environment &
Primary Industries

The SAC worked with the project Steering Committee
to oversee the process and conclusions drawn
throughout the development of this Blueprint. The
project Steering Committee in turn led and coordinated
the work undertaken by the Engagement Group and the
Research & Development Advisory Committee (RDAC)
to provide topic matter expertise and consult broadly
with stakeholder groups in the water sector. Figure 11
provides a summary of those involved.

Strategic Advisory Committee

Research & Development
Advisory Committee
Engagement Group
Communities of interest
- Industry groups
- Decision-makers
- Policy-makers
Communities of Practice
- Farmers
- Environmental Managers
- River operators
- Scientists
Research disciplines
- RDAC Members

Climate Drivers
Economic Assessment
Environmental Water
Governance
Hydroelectricity
Indigenous Engagement
Information Services
Innovation
Irrigation
Mining and Water
Planning
Water Infrastructure
Water Markets
Water Quality
Water Quantity

Figure 11: Key groups and responsibilities involved in the development of the Blueprint
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A detailed and iterative process of consultation and
analysis was used
The consultation approach, based on an adapted Delphi
process, was designed to identify common ideas across
a broad group. The Delphi process involves a purposive
rather than representative sampling framework; the
intent is to elicit similarities and differences in views
from an expert/informed group across a broad range of
geographical and professional practice locations. The
aims of a Delphi process are then to move the group’s
response towards consensus while producing a set
of reasons behind the responses (Gordon and Pease,
2006: 322). The methodology is based on the principle
that judgments from a group will be more accurate if
participants have the opportunity to deliberate on issues
through an iterative process of feedback and response
(Rowe and Wright, 2001).

Round 1 survey

The project subsequently involved a series of iterative
consultation stages. These were structured to
progressively capture, test and confirm the views
of participants in the water sector on how regional
water productivity in Australia can be improved. As
summarised in Figure 12, each consultation stage was
designed with a different purpose, structure and set of
participants.

Topic workshops

Round 2 survey

Final workshop

Purpose

Canvass views on the
ideas and priorities for
innovation in regional
water productivity

Filter and refine the broad
range of responses from the
round 1 survey

Test and rank the findings
from the round 1 survey
and topic workshops

Confirm and refine the
innovative ideas that
emerged through the
Delphi process

Structure

Conducted using
SurveyMonkey,
consisting of closedand open-ended
questions (many
deliberately provocative)

Six topic specific workshops
• River Control Systems
• Computational Methods
for Environmental Water
Management
• Innovations in Water
Management
• Water markets
• Spatially-enabled Water
Information
• Research and Development

Conducted using
SurveyMonkey,
consisting of 41 close
ended questions
presenting qualitative
statements/opinions
provided in round 1
and organised across
domains or areas
of interest

Workshop participants
were presented with
the collated outcomes
of the two surveys
and topic workshops
and asked to test and
confirm the responses

Participants

• Invitations sent
to water sector
professionals and
practitioners
• 91 representatives
completed the survey

• Subject matter experts and
practitioners

• Invitations sent to water
sector professionals
and practitioners
• 61 representatives
responded

Participants were
chosen to represent
a similar mix of
discipline and
geographic diversity
as had engaged with
the online surveys and
earlier workshops

Figure 12: Water Productivity Blueprint consultation process

This method allowed for both breadth and depth in the
ideas generated. An initial survey was used to gather the
requisite breadth of input from across the water sector.
This broad range of responses was then filtered and
refined through more focussed, topic specific workshops
to develop a greater depth of understanding of the
proposed ideas from survey respondents. This analysis
of first round responses, and areas that required further

clarification, were then embedded in the questions for a
second survey where respondents were encouraged to
re-consider and/or revise their original judgments. The
outcomes from these surveys and workshops were then
collated and presented to a final workshop to confirm
and refine the innovative ideas that emerged through the
Delphi process.
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This will contradict Australia’s water reform agenda,
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