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EXECUTIVE SUMMARY 

Key recommendations 

The full report upon which this summary is based includes over 40 
recommendations. Four key recommendations among these follow: 

Key recommendation 1: The Murray-Darling Basin Authority [MDBA] 
should increase the strength of its engagement with catchment 
management, local government and other regional bodies, support 
relevant capacity building activities within these organisations, and 
partner them to support capacity building activities reaching deep 
into the community.  

This recommendation aims to:  

a) improve the effectiveness of MDBA communication and 
engagement with communities serviced by these bodies; 

b) encourage the building of effective networks that enhance 
adaptability and, where appropriate, transformability within 
regions; 

c) enhance integration of water management with other important 
aspects of resource management on-the-ground; and  

d) provide a major step towards exploring new governance 
arrangements that improve detection, anticipation and 
preparedness for change and provide effective feedback (early 
warning) to and from governments about emerging change and 
its expected and unexpected consequences.  

Key recommendation 2: Ensure there is long term support for the 
Commonwealth Environmental Water Holder (CEWH), so it is able to 
make well informed and strategic decisions about water acquisition 
and use, and support a role for the National Water Commission as a 
long term high level auditor of policy and management in the MDB. 

Key recommendation 3: Encourage the States to prepare their sub 
Basin implementation plans as comprehensive documents with an 
integrated approach to water management taking account of social 
and economic dimensions.  

Key recommendation 4: Continue and build on communication and 
engagement efforts that emphasise the social and economic benefits 
provided to regions, communities, households, farms, businesses 
and individuals by supporting environmental sustainability. These 
efforts should initially be aimed at addressing major misconceptions 
about the emerging arrangements for water management across the 
Basin.  

Introduction to the assessment 

Many of the ways in which water is managed today, and the attitudes 
that Australians bring to water management, were developed in the 
second half of the 20th century, during a period of higher rainfall. 
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They have been inappropriate during the recent period of record 
dryness and are likely to be inappropriate periodically or 
continuously in the future.  

With this challenge in mind, the MDBA commissioned a 
comprehensive assessment of how governments, communities and 
individuals can better respond to the potential for reduced future 
water availability in the Murray–Darling Basin. The assessment is 
based on the recent drought responses as an example and 
opportunity for learning. 

An important defining element of the assessment has been its focus 
on adaptive capacity, highlighting the MDBA‟s interest in seeking 
knowledge about the important principles and practices for water 
strategy, management and use. 

With this knowledge, the MDBA and its government, community 
organisations and industry partners can help support those things 
that are important in making the Basin‟s social, economic and 
environmental assets resilient to the impacts of climate change and 
the greater levels of climate variability predicted. 

The insights sought from the assessment were gained through 
in-depth consultations with water managers, water users, water 
policy officers and implementers, and researchers. Sixty seven 
interviews were conducted across the Basin. Interviewees were 
generous and there was sufficient breadth and diversity of 
interviewees for sound analysis. 

Features of resilience and adaptive capacity 

Because strengthening resilience and adaptive capacity are thought 
to be essential to sustaining the Basin‟s people, communities, 
industries, rivers, wetlands and the like, it is essential to understand 
what these concepts mean. 

Resilience and adaptive capacity are maturing concepts, being 
applied to new areas. Resilience can mean the capacity to retain 
functions and identity following shocks. It can also mean having the 
capacity to avoid or minimise shocks. This assessment was 
commissioned because responses to, or preparation for, shocks 
often require support provided by multiple sources. 

The adaptability of ecosystems and people can be thought of as their 
ability to maintain or create resilience. 

Resilience is about diversity, connectivity and feedback responses. It 
applies to ecosystems and communities as well as to organisations 
and individuals. 

Resilience and adaptive capacity can also apply to policy. The 
resilience of policy is challenged by many factors, including its focus 
on economic efficiency. 
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Resilience of what, to what? Context is incredibly important to 
turning resilience theory into adaptive practice. As such, resilience 
can fluctuate over time, and usually emerges from the bottom up. 

In applying the concepts of resilience and adaptive capacity to the 
assessment‟s analysis, four key features of resilience were used: 

Clarity of purpose: Resilience requires clear definition and 
understanding of problems at a system level so that we can address 
root causes and not just symptoms. 

Diversity: Resilience requires a diversity of ideas, skills and resources, 
a diversity of views, innovation, flexibility in problem solving, and 
wide inclusion of stakeholders in a purposeful and structured 
fashion. 

Connectivity: Resilience requires institutional (including community) 
networks that are not susceptible to collapse due to one part failing; 
effective use of resources; community ability to organise itself; 
appropriate leadership; spare capacity; and some duplication of 
functions and overlapping of institutions. 

Integration and feedback: Resilience requires that there is holistic 
consideration of issues and realistic consideration of scale, 
accounting for the full range of interactions between humans and 
ecosystems. It also requires resources to monitor, debate and learn. 

Findings: The adaptive capacity of institutional frameworks 

Clarity of purpose 

The National Water Initiative (NWI), Water Act 2007 (Cwlth) and the 
various Commonwealth and State legislation and policies that flow 
from them define the purpose of governments and the broad issues 
facing the MDB, but progress is needed on engaging and involving 
industries and communities in developing common values, goals and 
purposes for the future of the Basin. 

The past decade has seen an escalation in collection and analysis of 
data relating to water and its use by humans and the rest of the 
environment and this is being used in water use plans across the 
Basin. 

Diversity 

Water markets have been a welcome addition to the range of options 
for adapting to climate variability and have been much more effective 
than most people expected. 

Several concerns have been raised about the role of water trading, 
including the role and influence of governments as buyers and 
sellers of water and the perception of those at the bottom of the 
systems that water markets still fail to take their needs into account 
adequately. 
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The Water Act 2007 (Cwlth) encourages the use of a wide range of 
economic and other instruments to increase the diversity of 
responses to climate variability, but few of these have been 
developed or applied. This is a major opportunity for the future. 

Connectivity 

Governance arrangements primarily determine whether networks 
among stakeholders are able to implement legislation and policy 
effectively. 

There is hope that the Water Act 2007 (Cwlth) will address problems 
associated with management of open (commonly owned) resources. 

A challenge that Australia faces, in common with many other 
countries, is that the geographical and organisational division of 
roles and responsibilities needed to manage water effectively 
frequently do not match the established division of roles and 
responsibilities.  This can cause gaps in the capacity of water 
governance systems to develop a coordinated response to the 
issues that threaten their environmental condition and resource 
security. 

There are increasing calls for Australian governments to facilitate 
governance that is more polycentric (adaptive), in which authority 
and resources across society are matched to the types of decisions 
that need to be made and to the spatial and temporal scales of those 
decisions.  Many stakeholders say that governments are not going 
far enough in this direction. 

Governments are likely to be influenced by past examples of failure 
of poorly conceived multi-level governance approaches. The 
complexity of decision making processes in the MDB is of concern, 
but can be addressed. 

Integration and feedback 

Legislative and policy frameworks for water allocation and use in the 
MDB do not always encourage effective integration of ecological, 
social and economic implications of water.  

The intent of the NWI is to promote integration by strengthening 
management, encouraging water trading and reducing the 
significance of State borders.  The MDBA has the potential to 
achieve this, but the mechanisms are not clear to many 
stakeholders. 

There are many possibilities for perverse effects of current policies 
that need to be managed through effective monitoring, feedback and 
action processes facilitated by adaptive governance arrangements. 
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Findings: The adaptive capacity of water managers 

Clarity of purpose and issues 

Many water managers have their purpose defined for them, either in 
responding to government policy or in some cases as the direct 
reflection of government legislation (e.g. the CEWH). 

Often water managers act within a framework of emergency 
management, but will require more strategic guidance in future. 

Water managers are adapting through the adoption of new business 
models and ways of operating. Many are increasingly becoming 
involved in research to help them understand the uncertainties they 
deal with and to broaden their management options. 

Diversity 

Government water policy approaches have broadened the range of 
options for adapting to climate variability, and water managers are 
adapting to play a middleman role in many of these. 

Many water managers have upgraded infrastructure to adapt to 
increasing demands for enhanced water use efficient, sometimes 
associated with new or evolving industries. 

Where regions require transformative strategies, water managers 
must be closely engaged to the extent that they can help facilitate 
transformation. 

There is concern that some government agencies play a dual role of 
buyer/seller and that there is a need for greater independence in 
these roles. 

Connectivity 

Water managers are frequently the immediate point of connection for 
the broad range of water policy and water user stakeholders. 
Fortunately, many of the water managers have proven to be effective 
community negotiators and play an important communication and 
engagement role that can be built upon. 

Integration and feedback 

Water managers often become the de-facto integrators in the 
absence of integrating policies. They deal with social, economic and 
environmental issues and services, operate across landscapes and 
often deal with competing urban, peri-urban and rural issues. The 
integrative role of water managers, when combined with adoption of 
new business models, can strengthen their resilience and adaptive 
capacity. 

This integrative role is not well supported by competing government 
programs that have non-integrative investment and reporting 
requirements. 
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Findings: The adaptive capacity of water users 

Clarity of purpose and issues 

Despite communication efforts, there remains a lack of clarity about 
both the issues facing the MDB and the approach being taken.  

Water has become more valued in general, but there remain deep 
differences of opinion about rights and responsibilities. 

A major barrier to adaptability is a lack of trust and confidence in 
governments and use of science. 

Diversity 

Diversification of farming activities has been a major component of 
adapting to climate variability. However, the ability of water users to 
diversify has been greater in the south than in the north of the Basin. 

The personal cost of adaptation has been high in many places, 
however, the cost of non-adaptation has been even higher for many. 

Factors that have limited diversification include labour availability, 
soil and other physical constraints, and inadequate investment in 
strategic research and development. 

A key action for governments to consider here is greater feedback to 
encourage stakeholders that their diverse ideas are being valued 
and used. 

Connectivity 

Reform fatigue and the struggle to survive through the drought has 
reduced the amount and quality of interaction within communities in 
some places, but in others it has encouraged greater cooperation. 

Some policy processes may have reduced beneficial linkages 
between people in regional parts of the Basin. 

On the other hand, the challenges posed by the drought have 
probably selected for resilient network linkages.  Governments have 
been urged to use welfare cautiously to avoid counteracting these 
processes. 

Integration and feedback 

There are growing calls for the application of polycentric (non-
centralised) governance arrangements.  It is hoped that the Basin 
planning process will facilitate this. 

Many disagreements or uncertainties come from poor understanding 
of ecology, hydrology and the intent and details of policies. 

Care is needed to ensure that incremental adaptation does not work 
against adaptation for longer term change. This is a key role for the 
Basin planning processes. 

Attention is needed to ensure that learning from history is facilitated. 
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Findings: The main drivers and triggers influencing adaptive water 
management 

The key factors that have driven or triggered changes in the ways 
that water has been managed over the past decade include: 

 the political process of negotiating diverse, competing and 
sometimes irreconcilable interests;  

 jurisdictional and departmental partitioning of water and other 
NRM responsibilities; 

 focus on individual benefit; 

 incremental adaptation; 

 poor understanding or misunderstanding (information or 
communication failures); 

 historically-based practices, beliefs, norms; 

 inappropriate market drivers/ missing markets/ market failure; 

 global and national economy/ commodity prices; and 

 drought itself (much innovation and policy reform follows 
drought rather than anticipates it). 

Full set of recommendations 

Institutional Frameworks 

In relation to clarity of purpose and issues 

 Recognise the high risks if stakeholders continue to 
misunderstand the purpose and processes put in place by 
current institutional frameworks and effectively address 
misunderstandings. 

 Continue and enhance the processes of engaging and 
involving industries and communities in developing common 
values, goals and purposes for the future of the Basin. 

 Communicate the processes for using evidence in Basin 
planning processes more fully and transparently. 

In relation to diversity 

 Continue to develop water markets while paying attention to 
potentially perverse or inequitable outcomes by engaging in 
effective monitoring and feedback with stakeholders. 

 Encourage the development of a wider range of economic and 
other instruments to help water managers and users to adapt to 
climate variability. 
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In relation to connectivity 

 More effectively communicate how the implementation of the 
Water Act 2007 (Cwlth) can address problems associated with 
management of open (commonly owned) resources. 

 As both a way to more effectively implement policy and to 
remove obstacles to engagement with stakeholders, set up 
adaptive trials of new governance arrangements that match 
authority and resources across society to the types of decisions 
that need to be made and to the spatial and temporal scales of 
those decisions. 

 Consider the implications of increasing complexity of decision 
making processes in the MDB and take action to either avoid 
potential grid-lock or collapse or manage transformation to new 
approaches. 

In relation to integration and feedback 

 Continue to take steps to ensure that integration of ecological, 
social and economic implications of water will be achieved 
under current institutional settings and explain to stakeholders 
how this will happen. 

 Engage stakeholders at all levels in the detection of potentially 
perverse outcomes of legislation and policy and in taking action 
to avoid perverse outcomes. 

Water Management 

In relation to clarity of purpose and issues 

 Water managers need to be engaged in defining the processes 
for implementing policy. They are a target audience for 
engagement and communication, but should also be co-opted 
as facilitators for engaging and communicating with water users 
in terms of regional delivery. 

 Communication of government policy (such as the 
Water Act 2007 (Cwlth)) to water managers should include 
adult education processes and training as a means of 
increasing skills as well as awareness. This could be done in 
conjunction with industry peak bodies. 

 Criteria for funding research involving climate adaptation 
strategies should include the need to meaningfully engage 
water managers as well as water users. 

In relation to diversity 

 Engage water managers in the development and 
implementation of a wider range of economic instruments for 
managing and allocating water. 
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 Encourage the development of a wider range of economic and 
other instruments to help water managers and users to adapt to 
climate variability. 

 Identify those regions where transformative strategies are 
critical given climate change scenarios, and work with water 
managers to identify alternative futures and pragmatic 
strategies for getting there. 

 The CEWH will need to develop agreements with irrigation 
water providers to enable real or virtual movement of water for 
environmental purposes. 

 The anticipated and unanticipated impacts of the CEWH‟s 
water buy back operations should be monitored, reviewed and 
if necessary, adjusted. 

In relation to connectivity 

 Communication with and engagement of water managers 
needs to be in specific regional contexts, involving a good 
empathy of the local social, economic and environmental 
conditions that the managers are operating with. 

 The facilitative role of many water managers needs to be 
acknowledged, respected and utilised for mutual benefit at 
regional, Basin, State and national scales.   

In relation to integration and feedback 

 The integrative role of many water managers needs to be 
acknowledged, respected and utilised to ensure that integration 
of ecological, social and economic implications of water will be 
achieved under current institutional settings. 

Water Use 

In relation to clarity of purpose and issues 

 Take steps to increase trust and confidence in water 
management by governments, by increasing transparency and 
explanation of the processes and their evidence base. 

 Focus engagement strategies on communicating climate 
change and variability in accessible ways that speak to different 
stakeholders with reference to their own language and 
worldviews. 

 Address misconceptions about water policy and management, 
climate change and variability etcetera identified in this report. 

 Apply a more strategic approach to research and development, 
based on public needs for information and funding that is not 
tied to electoral cycles or other cycles prone to influence by 
vested interests. 
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 As a matter of urgency, focus dialogue among stakeholders on 
developing common values and directions for the Basin 
(recognising that complete agreement will not be feasible or 
desirable, but that conflicting values and directions and lack of 
understanding of viewpoints are likely to stifle adaptability).  

 Address misunderstandings of the objectives and rationale for 
environmental water allocations. 

In relation to diversity 

 Continue to encourage and facilitate diversification of 
approaches to dealing with climate variability through 
communication of information and case studies and policies 
that encourage experimentation and strategic adaptation. 

 Recognise and celebrate advances and successes by land 
managers, and focus on encouraging advanced land 
management approaches rather than basic ones where 
progress has already been made. 

 Increase focus on understanding and supporting water users in 
the north of the Basin, and particularly develop more 
opportunities for adaptation in the north through water trading 
and other mechanisms. 

In relation to connectivity 

 Develop thinking and policies to facilitate movement of land 
uses geographically as a way to deal with climate change and 
variability. 

 Encourage policies that facilitate learning from current 
pressures so that ineffective and non-adaptive approaches to 
water management are phased out. 

 Address concerns about uncoordinated growth of urban 
centres and bring consideration of urban water needs more 
transparently into Basin planning. 

In relation to integration and feedback 

 As far as possible, use the development of the Basin Plan to 
engage and involve individuals and institutions in trials of 
polycentric (adaptive) governance approaches to water 
management. 

 Engage stakeholders in dialogue to design engagement 
processes that meet their needs. 

 Continue to foster understanding of different perspectives and 
sharing diverse ideas and skills among stakeholders. 

 Continue to explore motivations and decision making by 
farmers as a way to help them recognise opportunities and 
make transitions to new ways of water management and/or 
new careers if appropriate. 
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 Build on examples of policies and approaches that have 
encouraged resilience and adaptability. 

 Address uncoordinated use of groundwater. 

 Distribute and promote lessons from successful adapters 
(e.g. basic rules of successful farming under variable climate). 

 Encourage strategic foresight to avoid incremental adaptation 
that is non-adaptive in the long term. 

 Facilitate greater consideration of alternatives to desalination 
as a solution to water shortages. 
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1. PROJECT CONTEXT 

 

The brief 

The availability and management of water resources across the 
Murray-Darling Basin (MDB) is constantly challenged by the high 
levels of climate variability characteristic of the Australian continent. 
Climate forecasting models suggest that the extremes in variability 
will only increase under conditions of climate change. Droughts, for 
example, may become more intense, frequent and widespread in the 
future. With record low inflows experienced in the Basin in 2006 
continuing to date, now is the time to learn from the current drought 
in preparation for predicted longer-term trends. The MDBA notes: 

During the last four years (2006-2009) the unprecedented 
drought conditions have led to changes in water management 
decisions.  These changes provide a unique opportunity to 
learn how water managers, the water management system and 
water users, have adapted and are adapting, to extreme 
drought conditions.  The application of such knowledge will lead 
to improved future adaptive capacity.   

The overall objective of this project was to provide an assessment of 
how governments and communities can better respond to the 
potential for reduced future water availability in the Murray–Darling 
Basin using the recent drought responses as an example and 
opportunity for learning. The project was intended to include the 
identification and documentation of: 

1. the adaptive capacity of current legislation, policy settings, 
institutional structures, and water planning and sharing 
processes to manage drought; 

2. water managers‟ responses to water shortage in the Basin 
since 2002; 

3. responses of water users to drought conditions; 

4. the beneficial and perverse or ineffective consequences of 
responses where discernible; and 

5. opportunities to improve responses to reduced water 
availability in the future. 

Terms of Reference for the project are provided in Appendix A. 

Key points 

 Extremes in climate variability will increase.  This demands better preparedness. 

 Distilling and learning from insights is part of better preparedness. 

 The authors‟ approach to distilling insights is based on systems thinking. 

Extremes in 
climate 

variability will 
increase.  

This demands 
better 

preparedness 
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The MDBA established an Advisory Panel to provide advice on 
undertaking this and related projects concurrently supported as part 
of a wider assessment of the risks being faced by the MDBA and its 
stakeholders. The methodology for this project, discussed in the next 
section, was refined with the Panel and based on in-depth interviews 
with both water managers and water users across the Basin. These 
in-depth interviews complement the broader survey work undertaken 
by Marsden Jacobs as part of the broader risk assessment process. 

Importantly, it was agreed with the Advisory Panel that this project 
should not be about assessing the performance of any individual or 
organisation, or about apportioning blame or praise for actions or 
outcomes. Apart from the question of whether this would be useful, 
we were not in a position, either in terms of access to detailed 
information or time to assess it, to carry out such an assessment.  

Our over-arching objective was to distil what insights people involved 
in water management in the MDB have gained from the unique 
circumstances of the past decade. In doing this, we soon discovered 
that most people have strong views about what has been learned, or 
should have been learned, but those insights are not necessarily 
shared by everyone.  

We have tried, therefore, to distinguish issues about which there 
seems to be broad agreement from those about which there is still 
uncertainty or disagreement. In many case it is clear that the 
disagreement arises from different people having access to different 
information.  In other cases the difference seem to arise from 
divergent philosophical or ideological views. The existence and 
manifestation of these differences are, in themselves, important 
insights from the past decade. 

One principle that has guided our approach to this project comes 
from the discipline of systems thinking. Advocates of systems 
thinking, such as Peter Senge (Senge 1990; Senge et al. 1992), 
have pointed out that people misunderstand the systems in which 
they live and work in many ways:  above all, they fail to realise that 
systems of interactions between people give rise to their own 
problems, independent of the quality or motivations of the people 
involved. The “natural” response of people to system problems is to 
blame other people in the system, when often it is much more useful 
to identify what aspects of the system itself might be causing the 
problem. Our focus, therefore, has been on trying to identify what 
insights can be gained on how human and environmental systems 
interact in times of climate change and variability; and how we might 
encourage better systems. 

Importantly, although our brief includes the word “comprehensive”, 
climate affects and interacts with nearly every conceivable aspect of 
human endeavour, whether this be through our personal, collective 
or institutional decisions and actions. As such, it has been 
impossible to interview all relevant stakeholders or review all 
relevant literature in the time available – in some sense, everything 
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is relevant. To ensure that we had uncovered all major issues that 
have emerged, or are emerging, we continued our interviews and 
literature review until we were no longer finding major issues that 
had not previously been identified. This is not to say that a better 
understanding or other ideas about solutions might not be uncovered 
by further work.  Rather that we hope that what is contained in this 
report is a robust platform on which to base dialogue about building 
and/or maintaining Australia‟s capacity to deal with climate change 
and variability in the future. 
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2. FEATURES OF RESILIENCE AND ADAPTIVE CAPACITY  

 

 

The recent interest in resilience has emerged in part at least as a 
reaction to specific extraordinary events and shocks that have 
prompted very particular types of public policy response. (Simmie 
and Martin 2010). 

This quote is taken from a study in England, where the events and 
shocks referred to relate to the recent Global Financial Crisis (GFC). 
It is noteworthy in that it highlights the breadth to which the terms 
resilience and adaptive capacity are being applied. While some may 
see the GFC as an extraordinarily brutal shock, particularly in 
Europe and North America, with both deep and wide social and 
economic ramifications, the study of resilience and adaptive capacity 
in this context is surprisingly contemporary. In an environmental 
context, however, these terms have been around for the best part of 
four decades. Moreover, they have been applied in the context of 
ecological systems that are often inherently variable and do not 
always manifest in devastating one-off shocks akin to a GFC. 
Climate variability is a good example of this, and hence an 
understanding of what is meant by resilience and adaptive capacity 

Key points 

 Resilience and adaptive capacity are maturing concepts, being applied to 

new fields. 

 Resilience is about diversity, connections and feedback responses. 

 Resilience is different to, but cannot be isolated from, adaptability and 

adaptive capacity. 

 Resilience of what, to what? This is important contextualising question. 

 Resilience applies to communities as well as to organisations and 

individuals. 

 Resilience can mean the capacity to regain identity following shocks. 

 Responses to shocks often require support provided by multiple sources, 

including government. 

 Resilience can fluctuate over time, and usually emerges from the bottom up. 

 Resilience and adaptive capacity can apply to policy and therefore are of 

interest to this study. 

 The resilience of policy is challenged by many factors, including focus on 

economic efficiency. 

 By combining models of adaptive capacity, the study adopts a consistent 

approach to analysing water institutions, water managers and water users. 

Resilience 
and adaptive 
capacity are 

maturing 
concepts, 

being applied 
to new areas 



Page 22 of 201 

 

in the specific context of natural as well as induced system variability 
is a necessary precursor to this study. 

These terms are of course not unrelated, and this study is 
particularly interested in the idea of resilience as adaptive ability to 
adapt to changes, such as to the increased levels of climatic 
variability we are likely to see under scenarios of climate change.  

Resilience and adaptation in theory and practice 

Resilience is a term used in virtually all disciplines and fields of 
human endeavour (Cork 2010). It has long been a key concept in 
engineering (Holling 1996). It has recently become especially 
popular in business and economics, and in mental and physical 
health, as academics and practitioners are being asked to address 
perceptions of growing risks and threats and an increase in the 
severity and frequency of surprise events (Starr et al. 2003; 
van Opstal 2007). Across these disciplines and others, the word 
resilience is used in widely different ways. 

A definition that seems acceptable to most theoreticians and 
practitioners is: „the capacity of a system to absorb disturbance 
and reorganise while undergoing change so as to still retain 
essentially the same function, structure, identity and feedback‟ 
(Walker et al. 2004).  

Over the past four decades, research on ecological and human 
social systems has drawn on empirical observations of how systems 
have responded to perturbations in the past and developed theories 
about resilience and related concepts such as: 

 robustness; 

 adaptability (the capacity of actors in a given system to influence 
resilience); and  

 transformability (the capacity to create a fundamentally new 
system when ecological, economic, or social, including political, 
conditions make the existing system untenable). 

(See Resilience Alliance 2009 for various reviews of research in this 
area).  

The research was initially based on observations about cycles of 
resource capture and exploitation (Figure 1), which appear to apply 
to both ecological and human social systems (Resilience Alliance 
2009). 

In this so-called “adaptive cycle”, newly formed or reorganised 
systems grow rapidly while there is an abundance of resources to be 
exploited but gradually become more complex and unable to 
respond to change as more and more resources are captured. This 
makes the system vulnerable to shocks that cause it to collapse and 
reorganise into a different system. Resilience is highest in the early 
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to mid “fore loop” and lowest in the “conservation” phase. The “back 
loop” is the process of transformation referred to in Table 1. 

 

 

Figure 1: Simplified version of the adaptive cycle (adapted from Walker and 
Salt 2006) 

 
A wide range of processes and attributes have been suggested in 
the literature as being important for conferring resilience on social-
ecological systems (see below). While the requirements for 
resilience to specific challenges vary with the nature of the 
challenge, general resilience is thought to depend primarily on three 
key factors:  

diversity – the number and variety of species, people and 
institutions that are in the system; 

modularity – the connections between parts of the system and 
how they affect the ability of the system to keep 
functioning if some bits fail; and 

tightness of feedback – how quickly changes in one part of the 
system are detected and responded to by other parts. 

Several other conclusions have emerged from research on resilience 
of coupled social-ecological systems (see Walker and Salt 2006 for 
further discussion of these): 

 It is not useful to think of resilience as „staying the same‟ 
(resisting change is more likely to make a system brittle than 
resilient). 

 Resilience can be “general” (i.e., a system is resilient to a 
range of different disturbances) or “specified” (i.e., a system is 
resilient only to certain disturbances) and the two can compete 
for resources. 
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and feedback 

responses 
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 Resilience can be desirable or undesirable depending on 
whether or not you want to change the system. 

 A systems-thinking approach is vital as resilience is an 
emergent property of complex system interactions. 

 Change is often gradual, and not obvious – it more often than 
not builds slowly and becomes apparent as so-called 
thresholds or tipping points are crossed. 

 Social-ecological systems go through cycles of complexity that 
affect their resilience. 

 Perturbations (challenges) are important for maintaining 
resilience. 

Contemplating adaptive cycles (Figure 1) has led researchers to 
conclude that resilience cannot be considered in isolation from 
„adaptability‟ – the collective capacity of the human actors in the 
system to manage resilience – and „transformability‟ – the capacity to 
create a fundamentally new system when ecological, economic, or 
social conditions make the existing system untenable (Table 1). 

Table 1: Attributes of systems indicating resilience, adaptability or 
transformability (adapted from Walker and Salt 2006, and Resilience Alliance 
2009) 

General resilience Adaptability Transformability 

Diversity (e.g. of skills, 
ideas, functions) 

Modularity (failure in one 
part of the system does 
not cause failure of the 
whole system) 

Awareness of cross-scale 
processes 

Tight feedback (early 
detection of emerging 
change, effective transfer 
of information and rapid 
and appropriate 
responses) 

Overlapping institutions 
and reserves of human 
and other resources 

Social capital 
(leadership, trust) 

Human capital 
(skills, education, 
health) 

Adaptive 
governance 

Financial resources 

Natural capital 

Social and 
ecological memory 
and ongoing 
learning 

Experimentation 

Support for change 

Trust 

Human, built and natural 
capital 

Cross-scale awareness 

 

Resilience thinking poses many questions about the relationship 
between humans and nature, including: 

 When and where is resilience desirable and when is it not? 

 What functions and structures do we want from our 
social-ecological systems (and can we even answer this 
question)? 

Resilience is 
different to, 
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adaptability 

Resilience of 
what, to 
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 How much resilience is enough? 

 What sorts of shocks and surprises might we need our 
social-ecological systems to be resilient to? 

These questions can be summed up in the question: „resilience of 
what, to what?‟ (Carpenter et al. 2001). One attempt to answer this 
question has been to identify a set of so-called „ecosystem services‟. 
These are the benefits that humans get from ecological systems, 
including: 

regulatory services, such as regulation of water flows in rivers, 
regulation of watertables, regulation of pests and diseases 
and regulation of atmospheric composition; 

provisioning services, for example, provision of food, clean 
water, fibre, building material, and pharmaceuticals; 

cultural services, like maintenance of spiritual, educational and 
recreational values; and  

supporting services, such as maintenance of soil fertility, 
creation of soil and maintenance of genetic diversity (Daily 
1997; Binning et al. 2001; Cork et al. 2001; Abel et al. 
2003).  

Defining the benefits that people expect from ecological systems 
helps us consider the first part of the question above; „resilience of 
what?‟ Addressing the second part of the question („to what?‟) 
requires us to think about the future, not just in terms of how forces 
such as climate change and global economics might create 
challenges or opportunities but also how human responses to these 
forces might themselves create challenges or opportunities.  

Other examples of how these aspects of resilience thinking have 
been developed for assessing resilience and adaptive capacity are 
summarised in Appendix B. 

Organisational resilience 

Research on resilience and adaptive capacity of organisations has 
paralleled research in ecology and social science. The distinctive 
attributes of a resilient organisation can be grouped under five broad 
headings (Starr et al. 2003; Parker 2010): 

 leadership, management, values and culture;  

 business planning, strategies and processes; 

 personnel and stakeholder relationships; 

 key capabilities; and 

 adaptive capacity and assurance levels. 

  



Page 26 of 201 

 

Resilience and adaptation in a regional and community context 

As previously suggested, the ecological dimensions of resilience 
have been well researched, although in more recent years this has 
advanced into the economic and demographic arenas (Hugo 2005; 
Stayner 2005). Despite an intrinsic human dimension to resilience 
(Adger 2000), particularly in the context of adaptive decision making, 
the social and community dimensions are still relatively unexplored 
and less well understood.  McIntosh et al. (2008) suggest this is 
despite the realisation that identifying the factors that influence 
community resilience is critical in helping to determine the practices 
and policies that will influence the future direction of Australia’s rural 
communities. 

In reviewing the capacity to adaptively manage under climate 
change and climate variability in the Murray-Darling Basin, this study 
must consider the „who‟ as both individuals and communities. In 
respect to the latter, it is important not to confuse community with 
town as the characteristics of communities across the Basin are 
shaped by both town and non-town features and, in particular, by the 
relationships across these features. Smailes et al. (2005) suggest 
that it is the unique combinations of these features that sets different 
communities and regions apart. 

In applying the concept of resilience to communities, Black (2005) 
defines community resilience thus: The ability of communities not 
only to cope with internal and external stresses and disturbances 
as a result of social, economic, political and environmental change 
but also to turn changing circumstances to advantage.  

A useful way to reconfigure Black‟s definition of community resilience 
is to compare scenarios of post-stress response. Here the work of 
Simmie and Martin (2010) is relevant, whereby they compare four 
different scenarios of responses by regional economies to major 
shocks (Figure 2).  

The first of the scenarios (a) assumes self-correcting adjustments 
come into play; the second and third scenarios (b and c) suggest 
inability to recover; while the fourth scenario (d) suggests that the 
response, as Black puts it, turns changing circumstances to 
advantage.  

A resilient community could be thought of as one that regains its 
essential pre-shock functions and identity (core values and 
characteristics). 
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Figure 2: Stylised responses of a regional economy to a major shock  
(Simmie and Martin 2010) 

Figure 3 shows another interpretation of what resilience means to 
trajectories of change.  It has a similar overall message but with 
some major differences in detail from the approach shown in 
Figure 2. Assumptions behind Figure 3 include:  

 change in ecological, social and/or coupled ecological-social 
systems is rarely linear (as implied by Figure 2);  

 these systems go through cycles of increasing and decreasing 
complexity and direction of development (as illustrated in 
Figure 1);  

 these systems can exist in multiple alternative regimes (sets of 
states); and  

 resilience keeps a system in a regime but once resilience is 
exceeded the system can move, often rapidly and frequently 
irreversibly, into an alternative regime.  

At regional and community levels, and sometimes for individuals, the 
capacity to respond to shocks and return to or improve upon 
pre-shock conditions is dependent on the supporting roles played by 
governments, private industries and organisations, formal and 
informal structures, and individuals (McIntosh at el. 2008). In the 
context of adaptive capacity, to manage climate change and climate 
variability, however, the issue of response becomes a question 
about whether the response is directly in relation to the phenomena 
of climate change or variability, or as a response to other responses 
as a result of the supporting roles played by the different actors. For 
example, are responding communities and individuals reacting to the 
shock of climate change or variability, or are they reacting to the 

Responses to 
shocks often 

require 
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multiple 
sources 
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shock of new policies, community dynamics and/or new decision-
making regimes imposed as a result of climate change and 
variability? 

 

Figure 3: Three possible ways ecosystem states can vary with conditions 
such as nutrient loading, exploitation or temperature rise.   In a and b 
change is gradual but not necessarily linear.   In c the broken part of the 
curve is unstable, so once the combination of state and conditions 
represented by F2 is reached the system is rapidly transformed into a new 
regime represented by F1.   An ecological example might be a transition from 
a grassland to a shrubland under altered grazing and fire impacts. A social 
example might be a rapid decline in a regional community once some critical 
economic conditions have been eroded. (from Scheffer et al. 2001)  

Fostering resilience and adaptive capacity 

Community level 

The common characteristics of resilient communities is constantly 
debated, although there is some agreement that resilience is not a 
fixed quantity within communities in that it can grow or decline over 
time (McIntosh et al. 2008; Shaffer 1990). This of course poses a 
challenge to those seeking to foster resilience. Indeed, studies of 
community development and resilience generally conclude that one 
size cannot fit all when it comes to supporting adaptive capacity 
(Baum 2006; Cocklin and Alston 2003). However, many studies also 
accept that given limited resources, economies of scale need to be 
considered, and hence coordinated regional efforts provide a good 
basis for support (Dibden and Cheshire 2005; Gray and Lawrence 
2001). Herein lays a dilemma:  as many regional efforts are either in 
reality or by perception „top-down‟, whereas there is general 
consensus in the literature that resilience emerges „bottom up‟ 
through the independent activities of many elements (Mugford and 
Rowan-Jones 2006).  

Despite the lack of consensus on characteristics of resilient 
communities, the Australian Government has supported work in this 
area so that it has at least some basis for planning and investing in 
regional initiatives that support resilience. One such study, by 
Maguire and Cartwright (2008), provides a set of features of resilient 
communities (Table 2). The authors of this report have surmised 
from the literature the corresponding actions that may be required to 
foster those features. 
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Policy level 

This study seeks to learn about the adaptive capacity not simply of 
individuals and communities, but also of processes such as policy 
and legislation. In this respect, the works of Eckersley (2003) and 
Dovers (2003), and the recent book edited by Cork (2010) are 
relevant. The notion of adaptive capacity in the policy and 
institutional context has several dimensions, the immediately 
discernible being the extent to which policies, instruments, programs, 
regulations etcetera support and enable adaptive capacity, and the 
extent to which these are in themselves adaptive. The former is 
about capacity building and enabling, while both Eckersley and 
Dovers refer to the latter as adaptive policy learning. 

Table 2: Fostering the features that support resilience 

Features of 
resilient 

communities 
Corresponding fostering activity 

Economic diversity Investment in new industry assessment and growth 

Support and training for business development  

Community ability to 
effectively organise 
itself 

Implementation of effective local government and 
catchment management governance systems 

Support provided to civil society organisations pivotal 
to resilience 

Leaders (individuals or 
groups) in the 
community who can 
mobilise awareness 
and resources to 
manage the process 

Support for leadership and succession programs 

Support for whole-of-community network forums and 
exchanges  

Ability of the 
community to learn 
from change 

Encourage implementation of processes to plan, 
implement, monitor, evaluate, reflect and adapt 

Support underpinning knowledge (analysis) of what 
happened, how and why when a shock occurs 

Community seeks 
creative solutions to 
change 

Ensure regional investment is open to a diversity of 
solutions  

Community reacts 
quickly or 
appropriately (time-
wise) to change 

Planning and risk management strategies are 
supported ahead of shocks 

Easy and equitable access to services 

Strong communication 
channels within the 
community 

Effective, diverse and trusting communication 
mechanisms are put in place 

 

Dovers (2003) suggests that the features of adaptive policy are: 

 respect for, and combination of, perspectives from the natural 
and social sciences; 
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 recognition of uncertainty, complexity and long time scales; 

 construing policy and management interventions as driven by a 
defined purpose, but explicitly experimental, consistently testing 
understanding and capabilities along the way; 

 wide inclusion of stakeholders, in a purposeful and structured 
fashion; and 

 design and maintenance of sophisticated mechanisms of 
feedback (institutions and processes), and communication 
between policy and practice across different situations. 

Restating these as core principles for adaptive policy learning, 
Dovers identifies the following: 

Persistence: learning and adaptation are more likely to occur if 
initiatives and processes are properly supported and maintained 
over time, generally requiring some defensible legal status. 

Purposefulness: policy and management need to be driven by 
widely supported goals and objectives, providing a basis against 
which progress can be measured and lessons accrued. 

Information richness and sensitivity: learning depends on 
close monitoring of the environment and of policy and 
management experiments, with intensive use and wide 
ownership of the information produced. 

Inclusiveness: policy and management learning and 
improvement requires the inclusion and participation of those 
involved and affected. 

Flexibility: adaptiveness implies a preparedness to learn and 
change, and the caution that purposefulness should not become 
rigidity. 

Eckersley (2003) cautions that it would be all too easy to look at 
adaptive policy learning as the simple adjustment of policy tools.  
Further, a much deeper and more critical analysis is required, taking 
into account three different levels of learning or adaptation: 

 change in the application of policy instruments (first order, 
dealing with actual instruments); 

 change in both the instruments of policy and the policy setting in 
which they are applied (second order, dealing with policy goals); 
and 

 changes in policy paradigm, that is the „hierarchy of goals” 
behind the policy settings (third order, dealing with policy 
paradigm). 

In a multi-disciplinary study (Clayton et al. 2009) involving 
community members in the Lachlan region of the Murray-Darling 
Basin, agreement was reached that effective policy had to be 
evidence based, efficient from economic and social perspectives, 
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and integrated (Table 3). The criteria are those also required to 
support adaptive policy learning. 

Table 3: Core criteria to evaluation policy interventions (Clayton et al. 2009) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Policy 
theme 

Criteria Detail 

Evidence-based 

 
Reflects nature of 
problem 

Addresses root causes, not just symptoms 

 Scientific Based on sound research 

 Measurable 
Has a monitoring and evaluation component 
built in 

 Clear vision Purpose is clearly defined 

 Appropriate 
Based on sound understanding of economic 
and social dimension of the problem 

Economic efficiency 

 Effective Likely to provide an outcome 

 Flexible Allows for differences; but also adaptive 

 Efficient Biggest bang for the buck 

 
Strategic inaction No intervention (with or without watching 

brief) 

 
Leverage 
innovation 

Policies that engage and encourage 
innovation 

Social efficacy  

 Inclusive Comprehensive engagement, especially 
during development 

 Flexible Allows for differences, and can be adaptive 

 Consultative For design and implementation of policy 
programs 

 Paradigm shifting There is a need to change perceptions and 
attitudes and shift thinking about land 
management at all levels: farmers, regions, 
government agencies, consumers and 
industry. 

 Equitable Fair, but also no blame (not divisive)  

 Clearly 
communicated 

Clear understanding of why and how 
especially with the funding allocations as 
social dynamics are important to consider 

 Collaborative Building collaboration between land 
managers 

Integrated 

 Holistic Deals with upstream, downstream, through-
stream 

 Scale is feasible Account for spill-overs & multiplier effects 
with large-scale adoption 

 Non-adverse Account for adverse impacts associated with 
on-ground change (avoiding externalities) 
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Many of these sentiments are echoed by the contributors to 
“Resilience and Transformation: Preparing Australia for Uncertain 
Futures” (Cork 2010). This publication distilled analyses by 
23 authors into a detailed summary of advice and recommendations 
for improving Australia‟s resilience. The shortlist of over-arching 
recommendations included: 

 learn from the substantial information on resilience that now 
exists; 

 apply governance processes that promote rather than inhibit 
resilience; 

 identify what is resilient to what pressures; 

 recognise that resilience is about more than good risk 
assessment; 

 recognise that resilience can be not only desirable but also 
undesirable; 

 address declining reserves; 

 consider „systems‟ at scales above and below the one currently 
under scrutiny; 

 develop a new approach to national security, prosperity and 
well-being; 

 develop nation-building response plans to address interrelated 
challenges; and 

 take steps to achieve energy and water use efficiency, carbon-
neutrality, eco-efficiency, green productivity, especially with 
respect to Australia‟s cities, and satisfaction of human cultural 
and other social needs. 

The strongest concerns expressed about the resilience of policy in a 
range of areas concerned:  

 running down of diversity of ideas, skills and resources; 

 declining quality of engagement with stakeholders; 

 non-adaptive governance arrangements (especially an overly 
strong focus on centralised rather than polycentric governance); 
and 

 the potential for failure in some policy areas causing broader 
policy failure. 

One point that adds a note of caution to the criteria developed by 
Clayton et al. (2009) is that an overly strong focus on economic 
efficiency is likely to reduce, rather than enhance, resilience 
(Table 4). 
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Table 4: Postulated effects on resilience of applying traditional command 
and control management, based on simple notions of economic efficiency, 
to conservation policy and management (adapted from Walker et al. 2004, 
and Walker and Salt 2006) 

Key elements of resilience Effects of „narrow‟ efficiency 

Diversity (of ideas, skills, 
resources, etc.) 

Elimination of „spare capacity; focus on 
what we need now leaving us 
unprepared for later 

Modularity (failure in one part 
does not bring down the whole) 

Centralised functions can leave a 
system vulnerable if the centre fails; 
humans tend to create unstable 
networks – nature tests its vulnerabilities 
constantly 

Tight feedback (effective two-
way information flows) 

Centralised control can reduce 
intelligence from the „coal face‟ and 
delay response 

Self-organisation The more we try to control a system the 
more we risk reducing resilience 

 

Criteria for assessing capacity to adaptively manage  

Distilling the literature reviewed above, the authors have used the 
set of criteria in Box 1 to assess the capacity of legislation, policy, 
management and communities in the MDB to manage adaptively 
under climate change and variability.  

It is a challenge to distil the diverse ideas about resilience and 
adaptive capacity reviewed above into a small number of criteria. 
The authors believe the four criteria in Box 1 reflect that diversity, but 
we do not pretend that the criteria are a perfect alternative to any of 
the previous schemes. We argue, however, that it is a valid way to 
assess the information we have received through interviews and 
literature review, in the light of a range of key research on adaptive 
capacity. 
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Box 1: Criteria used to assess capacity to adaptively manage 
throughout this report 

Clarity of purpose and issues 

Clear definition and understanding of the problem at a system level 
(address root causes and not just symptoms and be aware of potential 
thresholds);  recognition of uncertainty, complexity and long time 
scales;  quality and quantity of evidence;  widely supported goals and 
objectives that provide a basis against which progress can be 
measured and lessons accrued;  processes for taking evidence into 
account;  adequacy of monitoring and evaluation;  includes all 
stakeholders, all forms of information and a strong learning 
component. 

Diversity  

Diversity of ideas, skills and resources encouraged and available;  
diversity of views considered;  innovation;  flexibility in problem solving;  
information richness;  wide inclusion of stakeholders in a purposeful 
and structured fashion. 

Connectivity and spare capacity 

Institutional (including community) networks that are not susceptible to 
collapse due to one part failing;  effective use of resources;  
community ability to organise itself;  appropriate leadership, including 
depth of leadership potential;  spare capacity as “insurance” against 
changing circumstances, duplication of functions, overlapping 
institutions. 

Integration and feedback 

Engagement of stakeholders in ways that elicit and distribute 
information and understanding;  institutions experiment, monitor 
change effectively and learn and store knowledge;  changes are 
detected and information is shared across systems in a timely fashion 
and appropriate people have authority and resourcing to take action at 
appropriate scales (polycentric governance, adaptive governance, 
subsidiarity);  policies persist so that learning can happen;  information 
is owned broadly and used intensively;  there is holistic consideration 
of issues and realistic consideration of scale, accounting for the full 
range of interactions between humans and ecosystems. 
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3. METHODS 

 

 

There are three key elements to the methodology for this project:  

 a literature review, particularly of relevant legislation and case 
studies of water management responses to the recent extremes 
in climate variability;  

 intensive one-on-one interviews with key water managers and 
water users; and  

 analysis of findings from the literature review and interviews 
against the five fields outlined in Chapter One (i.e. adaptive 
capacity; responses of water managers; responses of water 
users; consequences of responses; and opportunities for 
improvements in the future) and the criteria for resilience 
outlined in Chapter Two. 

Inception 

During the inception phase of the project, a number of issues for the 
project team were highlighted by senior MDBA officers: 

 while the project sits with NRM Division of MDBA, the outputs 
are relevant across the Authority and several other Divisions 
have explicitly expressed interest; 

 the project is funded jointly by the States and Australian 
Government, and therefore all jurisdictions have shown interest 
in the outcomes; 

 this project is separate from the Basin planning process and is 
not solely focussed on developing a plan; 

 the project has a long history, and South Australia is especially 
keen to have reflection on what has been learned; 

 originally the Terms of Reference sought for the project to focus 
on the southern Basin but it is now considered to cover the 
whole Basin; 

 there is concern among many MDBA staff that there is 
insufficient attention to climate variability more broadly and that 

Key points 

 The report‟s analysis is based on what the authors read, heard and tested 

against the criteria for resilience. 

 Sixty seven in-depth  interviews were conducted across the Basin. 

 Interviewees were generous and there was sufficient breadth of input for good 

analysis. 
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the focus remains more on drought. The question was asked: 
What thinking is happening about the next round of floods? 

 the Dry Inflow Contingency Planning process of the MDBA is 
central to future Basin responses and so is a key consideration 
for this project; 

 there is value in investigating how big drought phases have 
influenced policy reform historically; 

 attention should be paid to the unwritten rules, assumptions, 
beliefs etcetera that have influenced decisions (e.g. Eildon Weir 
had never faced two dry years in a row until recently and people 
assumed it would always fill after one dry year); and 

 there is no rule book: how has planning for critical human needs, 
carryover, and water trading been done? 

Two further issues were raised in discussion with the Advisory Panel 
where more detailed attention was considered to be warranted: 

1. Wetland disconnection: wetlands have been disconnected in 
parts of the Basin to save water for critical human needs with the 
intention of reconnecting them. The triggers have yet to be 
reached for reconnection, however, degradation triggers were 
not agreed upon. There is a public perception (among some at 
least) that triggers have been manipulated to provide water for 
irrigators. Acid sulphate soils is now an issue as the 
Lower Lakes have not gone through wetting and drying cycles 
for a long time (e.g. Lake Bonney and Euston lakes). 

2. Water trading rules and dynamics: there have been conflicting 
perceptions and opinions about how announcements have been 
made in respect to water trading. Views expressed publicly have 
included questions regarding the potential for „insider trading', 
and ad-hoc changing of rules, particularly during periods of 
uncertainty. 

Consultation 

Between March and May 2010, 67 interviews were conducted with 
stakeholders across the Basin. These records will be provided to 
the MDBA upon completion of the project.  In accordance with the 
conditions of interview, and as agreed to by the Advisory Panel, the 
identity of interviewees will remain anonymous and any verbatim 
transcripts kept confidential. 

The questions and discussion within each interview focussed 
around the following topics: 

 how current legislation, institutional structures, policy, processes 
and skills were used to respond to drought, including 
identification of gaps and barriers and how they could be 
overcome; 
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 drivers and triggers for policy and related operational responses, 
and the key principles adopted by jurisdictions and water/river 
managers; 

 effectiveness of current drought management tools and 
processes, and recommendations for their improvement; 

 responses that met high security requirements, which may 
reflect the ability to meet critical human needs; 

 operational changes by water managers across all MDB 
catchments, and how their impacts were monitored and 
evaluated; 

 the range of adaptive measures considered during drought 
decision making; 

 the range of adaptive measures employed by major water users 
to meet immediate and long-term enterprise requirements; 

 policy recommendations to inform development of effective 
management plans in the future; and 

 impact of policy responses and operational decisions on 
environmental outcomes. 

Figure 4 shows the roles that those interviewed could speak about. 
Note that some interviewees perform more than one role.  

 

Figure 4: Perspectives of people interviewed. A total of 67 interviews have 
been conducted and some interviewees were able to talk from more than one 
perspective 

Figure 5 shows where these interviewees were located. Note that a 
small number of these interviewees are represented by more than 
one diamond as they are located in more than one place (e.g. they 
might play a role in an agency in a capital city but also be a farmer at 
another location). Note also that an interviewee based in a regional 
town, for example Mildura, is able to speak about issues relating to a 
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broader area than that indicated by the symbol on the map. The map 
shows that the consultations covered most of the Basin except the 
far west and outback Queensland.  

About half of the interviews were conducted face-to-face and half by 
telephone. Phone interviews were used because the timeframe for 
the project was tight (approx 3 months) and considerable time could 
have been lost in travelling to regional locations. Using a mix of 
personal and phone interviews allowed the consultants to cover a 
broader range of areas and people than using personal interviews 
only. 

All three consultants received feedback from several interviewees 
that they were grateful for the opportunity to have an in-depth 
interview. Many of these considered that standard surveys, as useful 
as they are for many purposes, do not allow the interviewee to 
explain nuances of complex issues. We believe it was warranted, 
therefore, that our approach traded-off the number of interviews 
possible in favour of gaining a depth of understanding of the issues. 

 

Figure 5. Home or office locations of the 67 people interviewed 

Overall, the consultants have the sense that our sampling has been 
sufficient to capture major issues, as no new major issues emerged 
with successive interviews in the later stages of the process.  
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Reporting 

In early milestone reports, the consultants analysed the interview 
and literature review data against the nine topics set out in the 
Terms of Reference (Appendix A). Because of a large amount of 
repetition, later milestone reports were changed in favour of 
reporting against the five project objectives. Finally, this report also 
reports against the resilience framework developed and discussed in 
Chapter Two. For even greater clarity, this report is structured 
around the three main themes of: 

1. policy and institutional perspectives; 

2. water management perspectives; and 

3. water use perspectives. 

Figure 6 shows the relationship between the objectives, outputs and 
report sections. 

The following Chapters of this report present a summary of the 
insights gained from the stakeholder interviews and literature, noting 
the following caveats, as agreed with the MDBA Advisory Panel: 

 the approach was to engage interviewees in a conversation 
rather than a survey, and to draw out their insights on how 
people and institutions have responded to climatic variability 
over the past decade and more, and what lessons they have 
learned about dealing with climatic uncertainty; 

 the focus on insights and lessons learned rather than on 
assessing the success or otherwise of different policies or other 
decisions or actions; 

 the focus is on all aspects of water management and not just the 
role of the MDBA. 
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Figure 6: Relationship of project objectives and outputs to this report 
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4. ADAPTIVE CAPACITY OF INSTITUTIONAL FRAMEWORKS 

 

Key points 

 The institutional settings of the Basin result from a complex evolution. 

 Pressures on water institutions, managers and users are not new, but the 
risks associated with them will increase. 

 The Water Act 2007 (Cwlth) was front-of-mind for most interviewees. 

 The Water Act 2007 (Cwlth) encourages a diversity of options, an 
important criterion of resilience, but uptake of many options is low. 

 The MDBA can help link the Water Act 2007 (Cwlth) to other areas of 
NRM. It can also play an important role in helping to make the complex 
more tangible. 

 States are critical to effective water management to meet national goals. 

 Catchment management bodies can help build adaptive capacity. 

 Market-based approaches offer opportunities for adaptive management , 
but many people remain cautious. 

 Uncertainty about policy can lead to conflicts among jurisdictions, adverse 
decisions by stakeholders and can lead to perverse outcomes. 

 The key concern for any government intervention is the avoidance of 
distortions. Transparency and information provision can reduce distortion. 

 Everyone wants a „level playing field‟ but no one knows what this means. 

 Engagement of local communities is an important element of adaptation. 

 Towns are major water users in drought, but to what extent should they 
compete for water? 

 Balancing critical human and environmental needs to be debated openly. 

 Defining critical needs is hard; setting rules to address these needs is 
harder. Co-existence of the critical human needs and the key assets 
approaches is challenging. 

 Wetland disconnection has led to controversy with extreme opposing 
views. Wetlands are an example of the need for holistic NRM approach. 

 Clarity and enforcement of rules can counteract the norm of behaviours 
that seek to maximise benefits. 

 The key challenge is to make emergency management the exception, not 
the rule. Policies must focus on preparedness and adaptive capacity. 

 Investment in regional rather than individual capacity has merit, and the 
political environment should favour regional-scale investment. 

 The fundamental message heard was: Integrate! Integrate! Integrate! 
Another was: Communicate! Communicate! Communicate! 
Communication needs to be broad, deep and genuine. 

 A diversity of governance structures is sought in face of perceived 
centralisation. 

 MDBA knows it must communicate with people who are fatigued, 
sceptical and suspicious but here is where CMAs have extensive 
experience. 
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This Chapter deals with the adaptive capacity of legislation, policy 
settings, institutional structures, and water planning and sharing 
processes to manage drought. 

Summary of legislation, policy settings, institutional structures and 
water planning and sharing processes 

As summarised by the Productivity Commission‟s report on 
government drought support (Productivity Commission 2009), the 
key steps in the evolution of approaches to sharing the water 
resources of the MDB have included: 

 Early developments: evolution flowing from the 1915 River 
Murray Waters Agreement (between the Commonwealth, NSW, 
Victorian and SA governments); 

 Murray-Darling Basin Agreement (1987): eventual 
participation of all Basin jurisdictions, emerging from irrigation-
induced environmental problems that were beyond the control of 
any one jurisdiction, and recognition of a need for an 
inter-jurisdictional approach; 

 1987 to1994: implementation of procedures for natural resource 
management and water distribution established under the 
Agreement via institutional reform that created the 
Murray-Darling Basin Ministerial Council and the Murray-Darling 
Basin Commission (MDBC), but dependent on the cooperation 
of the jurisdictions (MDBC 2009); 

 1994 to 2003: Commitment by governments to a number of 
reforms under the Council of Australian Governments (COAG) 
Water Reform Framework (COAG 1994), which was 
subsequently incorporated into the National Competition Policy. 

During this period, allocation of water to the environment 
became a policy focus, as did development and implementation 
of approaches to using economic markets to address water 
allocation and sharing; 

 2003-2006: Extension of the COAG water reform agenda, 
leading to agreement by the Commonwealth, State and Territory 
governments (over time) to the National Water Initiative (NWI), 
which aimed to achieve “a nationally compatible market, 
regulatory and planning based system of managing surface and 
groundwater resources for rural and urban use that optimised 
economic, social and environmental outcomes”; 

 2007: Referral of powers by the States and the passage of the 
Water Act 2007 (Cwlth), which consolidated powers to manage 
the Basin‟s water resources under Australian Government 
control; 
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 Key developments from the Water Act 2007 (Cwlth) included: 

 establishment of the MDBA, which eventually subsumed the 
MDBC and its functions;  

 the development of a legally enforceable Basin Plan, which 
was due for draft release for public comment in mid 2010;  

 creation of the Commonwealth Environmental Water Holder 
to purchase and distribute water for the environment; 

 extension of the remit of the Australian Competition and 
Consumer Commission (ACCC) to include rural water 
market rules and water charge rules; and  

 a requirement for the Bureau of Meteorology to make 
information on water resources and their use available 
publicly; 

 2008: signing, by all Basin jurisdictions, of the Agreement on 
Murray-Darling Basin Reform 2008 (the Basin Agreement), 
which included affirmation of new governance and departmental 
power arrangements, and allocation of funds for projects to 
improve efficiency of water use in rural areas and to purchase 
water; 

 Since 2008: the Australian Government has amended the Water 
Amendment Regulations – aimed at enhancing the coverage of 
the water charge rules in the Murray-Darling Basin – annually. 

The Commonwealth  Water Act 2007 and the National Water 
Initiative are key elements of “Water for the Future” the 
Australian Government‟s long-term initiative to „secure the water 
supply of all Australians‟ 
(http://www.environment.gov.au/water/australia/index.html). 

The interactions between NWI and the Water Act 2007 (Cwlth) 
have framed most of the debate about legislation, institutions, 
policy and planning over the last half-decade. 

Many of those we interviewed acknowledged the general 
advances made by government including the Salinity and 
Drainage Strategy, the Cap, interstate water trade, the Living 
Murray, and progressing issues associated with river operations 
and water sharing over the decades. 

What pressures are demanding the need for adaptive 
legislation, policy and planning? 

Asking "what are the adaptive capacity of legislation, policy and 
planning" begs the question “what might they need to be adaptive 
to?” Both the interviews and the literature suggest the following key 
drivers of change and uncertainty are likely to be challenges for 
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water and broader natural resource management legislation, policy 
and planning in the next two decades and beyond:  

 uncertain water availability (whether that be due to climate 
change or a dry period as part of long time climate cycles); 

 uncertain markets and consumer demand nationally and 
internationally; 

 population growth and distribution and how these are dealt with; 

 social and/or political unrest (including terrorism) offshore or 
onshore; 

 generational and other societal changes; 

 global economic cycles and/or change; 

 technological change; 

 environmental change other than climate (including better 
understanding of environmental processes and how humans 
interact with them); and 

 changing political priorities, at State, national and international 
scales. 

Many of these pressures have been experienced for as long as 
institutional arrangements have been in place for managing the 
assets of the Basin. What climate change is likely to do is increase 
the effects of climate variability, and hence increase the social, 
economic and environmental risks associated with uncertainty. 

Institutional and legislative responses  

The National Water Initiative 

The NWI; and the Water Act 2007 (Cwlth) based upon it, reflect a 
changing relationship between governments, public water authorities 
and private water users, principally irrigators, after more than a 
century of relative stability.  

For many decades the interests of governments and water users 
were similar. Governments used water as a tool to promote the 
growth of communities and there was little concern about 
environmental issues. During this period, even though water 
entitlements were usually vaguely defined from a legal perspective, 
the reliability of supply was relatively high. Variations were usually 
the result of administrative decisions made in response to drought 
and concerns about future supply.  Decisions were accepted as 
sensible and necessary in the communities affected.  

The Council of Australian Governments (COAG) was the forum 
within which the NWI was negotiated. COAG is the most recent 
iteration of a series of institutional processes that have been created 
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to coordinate the two levels of government in the Australian federal 
system (Kenwood 1995; Mathews and Grewal 1997; Painter 1998).  

Approved in June 2004, the NWI was developed by COAG working 
from the principles contained in its 1994 water reform program. It is 
the most recent product of a long tradition in water policy extending 
back to the late nineteenth century when the Australian colonies 
largely abolished riparian rights and established government control 
over water resources. The NWI puts forward an ambitious plan to 
restructure water management, and promote economic growth within 
a strong regulatory framework designed to improve and protect the 
environmental condition of both surface and sub-surface hydrological 
systems.  

Detailed discussion on the NWI in respect to adaptive capacity has 
been included at Appendix C. 

The Water Act 2007 (Cwlth) 

Almost all interviewees spoke about the Water Act 2007 (Cwlth), and 
so it features prominently throughout this report. Further details on 
the Water Act 2007 (Cwlth) is given in Appendix D. 

The majority of interviewees expressed concern about the following: 

 how the MDBA is interpreting the apparent contradiction 
between the early part of the Water Act 2007 (Cwlth), which calls 
for a balance between social, economic and environmental 
values, and the later part of the Act, which seems to give the 
environment priority over other values; 

 the extent to which the Basin Plan developed under the Act will 
dictate the details of what States can do; and 

 whether the creation of the Act has increased the division 
between water and other aspects of natural resource 
management. 

The following comments from interviewees reflect their concerns on 
the ability of the Act and the Basin Plan to encompass the lessons 
learned from the past decade of climate variability: 

 The new Water Act separates water from other aspects of NRM 
and therefore ignores the lessons learned about the problems 
caused by policy silos. 

 Adapting to climate change is not just about water, but the 
legislation is. 

 The Act is a good step forward: it has a go at setting sustainable 
diversion limits and “letting the river have the first drink”. It is not, 
however, dealing well yet with variability and tends to shift the 
risk to this or that group, or this or that person. Ongoing 
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implementation of the Act will straighten this out a lot. The Basin 
Plan can do a lot in this area but it is not there yet. 

 Questions are being asked about the extent to which the Act will 
achieve water sharing versus water allocation and about the 
implications of the staged implementation of the Basin Plan over 
the next several years. 

 The Act is very loose in its definitions of environmental water. 

 There is debate about whether the Basin Plan should, or can, 
anticipate what will be valued in 10 years time.  

 The approach of applying schedules to the Act might be okay as 
long as they don't try to codify everything. 

MDBA staff made the following comments: 

 A major benefit of the Water Act 2007 (Cwlth) is that it 
streamlines the processes for decision between the jurisdictions.  
In 2007 changing the Agreement took months, now changes can 
be made in a week if needed. 

 In particular, the tier system in the Act, which provides guidelines 
for dealing with several levels of dryness, is a major step that 
streamlines decision-making across jurisdictions. 

 Although the Water Act 2007 (Cwlth) deals solely with water 
(Clause 22/10 of the Act says that the Plan cannot go beyond 
water and if it does then the referral of powers lapses), the 
Ministerial Council associated with the MDBA is able to link other 
aspects of NRM to the Basin Plan if it chooses. 

 It is true that the Act starts by determining environmental water 
needs. This is logical as it should be the first question that is 
asked. But the MDBA has flexibility to weigh up the balance 
between environmental, social and economic issues. 
Environmental needs are flexible – there is no perfect regime. 
The authority has to decide what and where to target. It is free to 
take account of social and economic factors. There is a lot of 
pushback that is ill-informed. People will be pleasantly surprised 
when they see the Plan. 

 There was no reserves policy before – a major change has been 
the willingness to consider this policy. 

 The Water Act 2007 (Cwlth) has been updated recently to 
include some new things like a storage right for SA and 
identification of critical human needs  Previously there was no 
issue about allocating water to towns but this has become 
something requiring guidelines. 

The MDBA 
helps link the 

Common-
wealth Water 
Act to other 

areas of NRM 



Page 47 of 201 

 

The Environmental Protection and Biodiversity Conservation 
Act 1999 

The Environmental Protection and Biodiversity Conservation (EPBC) 
Act 1999 is the core Australian Government environmental 
legislation.  It provides a legal framework to protect and manage 
nationally and internationally important flora, fauna, ecological 
communities and heritage places. The Act is dealt with here in terms 
of interview responses where the EPBC Act featured. 

A number of South Australian interviewees were strongly critical of 
the role of the EPBC Act during the most recent phase of the drought 
crisis in that State, when a number of dramatic management options 
were considered and in some cases adopted.  

This included the suggested weirs at Narrung, Clayton, 
Currency Creek and Wellington just upstream from where the 
Murray River enters Lake Alexandrina. These structures were 
proposed as measures to deal with issues such as potential saline 
intrusion that threatened the off-takes to Adelaide, and the 
acidification of soils drying out in the lake bed. There are three main 
criticisms: 

 the assessment process did not allow for a comparison of a 
proposed action against the do-nothing option; 

 the process was too slow with the Commonwealth Minister being 
able to stop the clock at a number of stages thereby effectively 
voiding the timetable for assessments contained in the 
legislation; and 

 the process was very expensive (e.g. $7 million for the 
Wellington weir assessment). 

These issues – particularly the first - do not appear to have been 
considered by the Hawke review of the EPBC Act released in 2009. 
As the crisis that caused these to become an issue only became 
intense after the South Australian government submission was 
made, they did not feature significantly. 

The need to compare a proposal with the potential alternatives, 
however, would appear to be basic common sense and it is hard to 
understand why the issue has not arisen before.  

State Acts and responses 

Victoria 

In Victoria the Minister for Sustainability and the Environment has 
primary responsibility for matters relating to the definition of 
sustainable water management. Under the Victorian Water Act 1989 
this includes continuous assessment of the condition of the State‟s 
water resources and the determination of water allocations through 
bulk entitlements. As originally conceived and implemented these 
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provisions were production-focussed and treated the environment as 
a secondary consideration. 

The 2004 Victorian Government white paper Securing our water 
future together, is the State‟s long term water plan (until the 
introduction of the new regime that will be created through the 
MDB Plan). Under the current regime there is a formal review every 
15 years to determine whether the resource base has declined; if so, 
the causes; and the implications for users and the environment. 
Should adjustment be judged necessary as a result of this review, 
the Minister has reserve powers to shift the balance between 
allocations to production and to the environment.  

Victoria does not currently have a formal process for developing 
holistic water management plans. Instead, for regulated rivers such 
as the Goulburn Broken system, the Minister allocates water for 
consumption and for the environment through the process used to 
determine bulk entitlements.    

At the core of the current Victorian approach is the role of the 
Minister exercising discretion. Throughout the white paper is a 
continual stress on the need to respect the integrity of entitlements to 
the point where this appears to be the de facto priority. Although an 
impressive list of remedial activities are planned, there does not 
appear to be any clear process for defining sustainability goals and 
monitoring whether or not they are achieved.  

It is difficult to determine where Victoria stands on the requirement of 
the NWI to prioritise the achievement of sustainable water 
management. That said, it appears that strategies, such as the 
Goulburn Broken River Health Strategy through its use of the ISC 
(index of stream condition) assessment system, are based on the 
requirement to achieve environmental stability at the system level, 
rather than the combination of rather symbolic remedial projects 
within a situation of ongoing decline which has been the norm for 
much hydrological system management in the past. 

The treatment of the possible impact of climate change is unclear. 
The white paper cites the example of a 20 percent reduction in 
inflows into Goulburn Broken storages. Under the existing system, 
modelling indicates this would cause the environment‟s share of the 
total to drop from 43 to 37 percent. The white paper then discusses 
the process used for calculating the proportions going to production 
and human consumption on the one hand, and the environment on 
the other.  It speculates that these could be adjusted „so that the 
environment automatically has the same proportion of total resource, 
without the need to make periodic adjustments‟. This statement 
raises a number of problems in regard to the NWI. Under 
paragraph 48 of the NWI all the reduction caused by climate change 
should come from production and human consumption and none 
from the environment.  
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New South Wales 

The key legislation is the NSW Water Management Act 2000. It is 
based on the concept of ecologically sustainable development, and 
stresses that the management of water should be integrated with 
management of the other elements of the biophysical world with 
which it interacts. It also stresses the role of the community in 
combination with government. This gives a broader reach than the 
MD Basin Plan and raises questions as to the degree to which the 
two will or should be required to match.  

Alex Gardner, a University of Western Australia water law expert, 
described it as the strongest of the six State Acts in the emphasis 
that it places on the need to achieve environmentally sustainable 
water management. However it is not as strong as it could/should be 
– he says – and the emphasis has been diluted by more recent 
amendments (Gardner and Bowmer 2007). 

Water sharing plans have been developed under the Act but these 
were suspended during the drought as were water entitlements held 
under the carryover provisions. This had the effect of undermining 
confidence in the water entitlements systems although the NSW 
Government did place a high priority on restoring as quickly as 
possible the water that entitlement holders lost as a result of the 
suspension.   

An important question that is relevant to all jurisdictions is the role 
that CMAs will play in the new governance regime. It appears likely 
that the role will be quite small given their limited capacities, 
resources and legislative reach even in Victoria where they are 
strongest. In the case of NSW a report by the Environmental 
Defenders Office (NSW) titled „Climate Change and the legal 
framework for biodiversity Protection in NSW: a legal and scientific 
analysis’ (June 2009) strongly recommended that they be upgraded 
and made more powerful so they could play a more substantial role.   

South Australia 

In 2001 the South Australian Parliament conducted a review of the 
institutional arrangements in the MDB and in South Australia itself. 
Among many things, its report recommended that the State adopt 
the Integrated Catchment Management Policy Statement approved 
by the MDB Ministerial Council in 2000. At the basin-wide level the 
integrated catchment management (ICM) policy statement was 
rapidly marginalised, but South Australia moved in the following 
years to incorporate its principles into policy and management 
practice within the State.  This process included legislation to expand 
the responsibilities of the River Murray Catchment Management 
Board to include all resource management activities related to water 
such as soil conservation, native vegetation management and 
animal and plant control. The Board has also been given an 
independent funding source through the establishment of a 
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catchment levy applied to all residents within the South Australian 
section of the MDB. 

Reform has been implemented progressively. A major step was the 
Natural Resources Management Act 2004 which provides the 
legislative framework. Under that 2004 Act, a regional Natural 
Resources Management Plan was prepared for the South Australian 
Murray-Darling Basin. It covers a ten year span and includes a three 
year business plan subject to progressive revision. The planning 
document stresses however that, although it will be a ten year plan, 
the perspective for many issues will be forty to fifty years. 

In response to the difficult situation of the State, vulnerable as it is to 
developments upstream, a relatively thorough whole-of-system 
approach is being taken. According to the State Natural Resources 
Management Plan the landscape scale is to address issues at the: 

 terrestrial, freshwater, marine and coastal ecosystem functions 
at the bioregional level;  

 the productivity capacity of land at the land systems level; and  

 water resources at the catchment level (to the extent that is 
possible given the State border).  

The new plan brings together a range of plans that have previously 
operated fairly autonomously. 

The NWI and the Water Act 2007 (Cwlth) are largely focussed on 
water and do not take a comprehensive approach to catchment 
management which would involve also taking account of the many 
things that affect and are affected by water (although the original 
NWI would allow that expansion). On the whole, South Australian 
legislation and policy has attempted to take the wider approach. 
South Australia‟s movement in this direction has been challenging, 
particularly as its progress is not matched at the Basin-wide level.  

Policy responses: water markets 

Use of water markets 

Markets for water have taken on an increasingly major role in the 
MDB in the past decade. All stakeholders interviewed had comments 
to make and the literature is full of commentaries about the nature 
and use of water markets. 

Two particular aspects of water markets are worth addressing 
separately:  

 the use of water markets to redistribute water within the MDB; 
and 

 the role of the Australian Government as a participant in water 
markets as the Commonwealth Environmental Water Holder 
(CEWH). 

The second of these will be dealt with separately below. 
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Water trading, combined with the drought, has caused the 
biophysical processes within the MDB to be reconsidered in ways 
that might not have been considered in the absence of trading. For 
example, the Murrumbidgee has been a net exporter of water in the 
past and was previously seen as a secure source of water for the 
Murray system. The Murrumbidgee faced physical constraints 
recently, and the NSW Government suspended trading. For water 
markets to be effective, and for traders to have confidence, it is 
important to avoid the need to suspend trade because of unexpected 
trends and events.  

In the past, the conceptual model of the system was that water for 
critical human needs (mostly town supplies) and trading represented 
a small proportion of the water flowing through rivers. Environmental 
water was considered to be part of the general flow and considered 
by some people to be wasted water if it flowed to the sea. The 
drought challenged and changed this thinking in several ways: 

 water for critical human needs became a large proportion of 
available water in very dry times; 

 environmental water has been seen as more than what is „left 
over‟; and 

 losses of water from irrigation systems needed to be considered 
in the accounting system, both because they were a relatively 
larger proportion of available water than in wet periods and also 
to provide a market signal to encourage minimisation of losses. 

There appears to be broad agreement that markets have been 
effective at dealing with water issues in a number of ways. Many 
policy developers, bureaucrats and water managers interviewed 
stated that water markets have developed faster than they expected 
and had greater impact. Some emphasised the need to consider 
what markets might evolve in the future and to be watching for 
undesirable outcomes. There still remain many people who are 
sceptical, cautious and/or worried about the power of market-based 
approaches, and the loss of government control over ethical issues 
associated with sharing resources across society. 

Those who are supportive of markets point out that a return to a 
greater reliance on regulation would likely see the bureaucratic 
system either poorly responsive to feedback from water users, or 
bogged down with the transaction costs of trying to get and respond 
to feedback. However, there is strong agreement that market 
structures and the role of government need to be continually 
assessed and improved. 

A comment that came from several interviewees, who were in a 
position to assess opinions across many land owners in catchments, 
was that “people have learned the value of water over the last 
10 years” and that realisation is partly why acceptance of trading in 
water has been so rapid. This view is not however universal.  Some 
interviewees maintained that water markets have placed too great a 
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focus on commercial use of water and overly complicated the 
business of farming. 

Among those who manage water distribution for agricultural use 
there is broad agreement that water markets have made the 
distribution of water more efficient. 

No interviewees questioned that water markets allowed land owners 
to cope with the periods of drought over the past decade by giving 
them options for maintaining cash flow. Water users who were not 
allocated sufficient water to produce crops in a given year could, and 
did, sell water to others. Some sold their water temporarily but others 
sold their entitlement and later bought water on the temporary 
market. The opinion was offered that temporary trade is a better 
adaptation to very dry periods than permanent trade as it is more 
responsive to uncertainty of supply.  

The opportunities for water trading were generally much greater in 
the south of the Basin than in the north.  This was due to differences 
in volumes of water available for trading; the greater range of 
alternative uses in the south; and more connections that allowed 
physical transfer of water.  This is discussed further in the section on 
water users' responses to drought.  

Continuous water accounting and the ability to carry over allocations 
from one year to the next were hailed by many interviewees as 
welcome and very effective initiatives for allowing water managers 
and users to deal with climatic uncertainty. However, there are still 
some uncertainties about this approach, e.g. whether temporary 
water purchase can be carried over.   

There is also debate about associated mechanisms for encouraging 
frugality of water use such as reducing the allocation in a given year 
by any amount carried over from a previous year.  The authors were 
informed that this has suppressed water use in NSW and enabled 
land managers to use carryover water as an insurance policy; and to 
make decisions about taking business risks in buying or not buying 
carryover water. 

A word of caution was expressed about carryover policies by some 
interviewees. For example, it was suggested that increased carry 
over could result in special accounting becoming the norm, which 
could disadvantage South Australia because it is at the end of a 
series of carryover policies introduced in other States. One 
complication cited was the introduction of spillover policies in 
Victoria, which could see carryover water lost if storages fill and spill. 
One high-level lesson learned from the past decade, we suggest, is 
that the uncertainty associated with the emergence of new policy 
areas like this creates sometime acrimonious debate between 
jurisdictions which do not help water users to make decisions. In 
some cases, the authors were informed of jurisdictions taking 
advantage of unclear policy frameworks to advantage their 
stakeholders (e.g. by „shepherding‟ water to minimise requirements 
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to share water with other jurisdictions). However, the authors are not 
in a position to do more than highlight the potential for „gaming‟ the 
policy system when there is lack of clarity and monitoring. 

Perverse outcomes from water markets 

Despite the generally positive outcomes from water markets, a 
number of issues raised suggest potentially unintended outcomes 
that should be considered in future refinement of market-based 
approaches: 

 markets have encouraged the activation of some small "sleeper" 
licences, which exacerbated the shortage of water in some 
places; 

 local businesses that support agriculture struggle when water is 
traded out of the area, lose customers and have often had to 
close down.  When the area then comes out of drought farmers 
find the businesses that previously supported them are not 
available. Farmers then have to source inputs from further away 
which drives input costs up; 

 at times, prices paid for water have been very high (e.g. getting 
up to $1,200 per ML for temporary water which was more than 
the value of permanent water), driven by panic buying, especially 
by large companies, as a result of buyers not understanding the 
dynamics of the market or the regulatory framework behind it.  
This has the potential to destroy agriculture in some areas; 

 panic buying early in the drought dragged smaller producers 
along until market failure was corrected as information became 
available and buyers developed patience and more realistic 
expectations about water availability. The price per temporary 
water dropped back to $500 to $300 and later to $100/ ML; and 

 a key lesson communicated by some interviewees is that there is 
a minimum flow in rivers required for markets to function due to a 
need to fill channels and have adequate conveyancing water 
available for delivery of allocation (e.g. some said 20-50 percent 
of allocations need to be available). This will be an issue of 
concern if very low allocations occur in the future. 

The complexity of water trading rules and processes 

The overwhelming view of interviewees, supported by all literature 
reviewed, is that rules and regulations for water markets needs to be 
clear, simple and transparent. It was also broadly agreed that these 
conditions have not yet been fully met in the MDB. 

There are still restrictions on water trading imposed by the States 
that many people don't understand. For example, although some 
areas have no restrictions, others have limits placed on how much 
water can be traded out of valleys, sub-catchments or catchments. 
Often the reasons appear sound (e.g. to avoid overloading flow 
restricted parts of the system like the Barmah choke, which would 
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result in water spilling from the river and failure of allocated water to 
reach intended recipients).  This is not understood by a significant 
proportion of water users and/or the rules appear to be applied in 
unpredictable and inconsistent ways. In some cases, there has been 
resistance from water users because restrictions on water trading 
out of catchments (e.g. the Murrumbidgee) are seen to reduce the 
options for some water users more than others.  

The consultants are aware of considerable effort on the part of the 
MDBC and then MDBA to make information about rules, and their 
interpretation and implementation, available via fact sheets and 
bulletins but even more effort is required for communicating in the 
complex social, political and ecological environment that is in place. 

A related lesson about communication challenges is the need to 
reassure people in different parts of the MDB that impacts from 
decisions in other parts are being considered, and that there is a 
rationale for those decisions. An example familiar to MDBA staff is 
the impact of water storage in the Menindee Lakes on upstream 
catchments like the Gwydir. To maintain levels of water in these 
lakes it is often necessary to restrict water use upstream. It was clear 
to the consultants that the rationale behind such decisions is not 
widely understood. Some interviewees thought that water levels in 
the Menindee Lakes was primarily dictated by water storage needs 
for Broken Hill, and that more water was stored for that purpose than 
necessary. This perception gives rise to reportedly strong feelings 
among some regional communities in northern New South Wales 
that they are being treated unfairly due to inefficient storage in the 
Menindee Lakes. On the other hand, MDBA staff pointed out that 
several large centres draw water from that storage and that there are 
other determinants of critical levels in these lakes.  

The multitude of different rights and terms (e.g. water entitlement, 
water allocation, water diversion rights) and the conditions under 
which they apply and can be traded together or separately is said to 
be confusing to many water users.  

The consultants have not explored details, but it has been reported 
that different rules appear to apply to water transfers versus trades, 
and that there have been some questionable transfers to get around 
trading limitations. The lesson that emerges from claims like this is 
that consistency and transparency of rules is very important. 

One result of the passing of the Water Act 2007 (Cwlth) has been 
that the Australian Competition and Consumer Commission (ACCC) 
has become more involved in water trading and has established 
some enforcement guidelines (ACCC 2009a). 

Limited uptake of trading options 

Several major reviews and commentaries have highlighted the range 
of possible mechanisms for water trading and have encouraged 
Australian governments to encourage the use of a broader range of 
these mechanisms (Productivity Commission 2009; Young and 
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McColl 2008). The Water Act 2007 (Cwlth) encourages the use of 
diverse mechanisms. 

Few of these options appear to be used extensively, possibly 
because of the difficulty that many water users have in 
understanding market-based mechanisms and the complexity of the 
processes. For example, water tagging is being used very little in 
trades between Victoria, NSW and South Australia because of the 
time and paperwork required. Allocation trade is easier to 
understand and so is more popular (ACCC 2009b). 

Other solutions, such as water trusts (Young and McColl 2008), have 
been proposed but are still at the early stages of being considered in 
the market place. 

Government intervention in water markets 

Both government and non-government interviewees agreed that care 
needs to be taken to minimise distortion of water markets by 
government intervention. It was also widely agreed, however, that it 
is difficult to avoid government intervention, and that there are high 
risks of unintended and deleterious outcomes when this occurs. 

Government-induced distortion of water markets can come in the 
form of, for example, underpinning grants, rebates and the like, all of 
which slow the adjustment process (Productivity Commission 2009). 

A major lesson learned by the Australian Government, and being 
acted on in refining future approaches, has been the provision of 
information to the market. Speculation on water is difficult when it is 
hard to anticipate what government will do about rules and policies. 
This advantages big operators who can lobby government to get 
rules changed in their favour. In the future there are likely to be more 
demands for transparent policy development and equal access to 
information, which will put government into a very different operating 
environment.  

Governments‟ roles will be as much about managing the information 
as the water. There are arguments for new governance 
arrangements so that the setting of rules and regulations is separate 
from other government activities. Over the past 6 years, during the 
Special Accounting Period, decisions have been made annually by 
the Senior Officials Group but this is becoming fraught due to 
perceptions of uneven access to information or influence over 
decisions.  Within governments, care needs to be taken to apply 
consistent rules across all departments that develop and/or 
implement policies that affect water use. 

According to water managers and users, many (perhaps most) of the 
problems that have been encountered have been because buyers 
and sellers did not have access to the necessary information; or 
because the procedures were too complex and discouraged water 
users from participating. For example the rules for trading in the 
NSW Murray market are subtly different from those for the NSW 
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Murrumbidgee market but it is hard for landowners to work out the 
differences. Similarly the processes for water trading into 
South Australia under some circumstances can take 10-12 weeks to 
be approved and are complex. There are differences between 
jurisdictions that interfere with transparency and simplicity in 
markets. 

Rights to water 

An issue that is central to the role of governments in water markets, 
and which is still being hotly debated, is that of rights. All 
bureaucrats, water managers and water users interviewed agreed 
that there is a vital need for clear rules about rights to water. Some, 
however, argue that these rules should involve clear and inflexible 
definition of rights that should not thereafter be interfered with by 
governments. Others argue that there will always be the need for 
governments to be able to, at least temporarily, suspend or amend 
rights in special circumstances. 

At one level, this seems to be a semantic argument as it depends on 
the level and detail at which rights are defined. For example: 

 advocates of both viewpoints might agree that special 
arrangements are needed at certain times; 

 some might consider this a case of recognising rights and 
negotiating the equivalent of borrowing and paying back water 
against those rights; 

 others might see the special arrangements as the right of 
governments to vary rights temporarily.  

It is argued by the former group that water users will have more 
confidence in a system that recognises their rights in the long term. 
An example cited from Victoria was that adherence to a firm 
recognition of rights enabled the Victorian Government to argue for 
upholding the rights of the environment to water at a time when 
water was very scarce  This was with support from farmers' lobby 
groups who saw that this also supported upholding of the rights of 
land owners with water entitlements. Many lessons appear to have 
been learned in this area, but it appears that there is not general 
agreement on the common lessons that need to be applied across 
the MDB. 

Need for consistency to avoid distorting the market 

Allied to the issue of rights to water is the issue of even and fair 
treatment across the Basin. All bureaucrats, water managers and 
water users interviewed agreed that a level playing field is a vital 
requirement for future management of water across the MDB. What 
is meant by a level playing field was never made clear, and seems to 
mean different things to different people. Reported examples of how 
the playing field can be made uneven include State governments 
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intervening to buy water for irrigators or to guarantee to do so if 
allocation fall below 50 percent of entitlements. It will be important for 
those refining water sharing and trading arrangements to consider 
how such arrangements encourage or discourage actions that 
advantage or disadvantage parts of the MDB system as it is difficult 
to be critical of governments for supporting their constituents if rules 
do not prevent it. 

At least some interviewees argued there remains a need to put in 
place a Basin-wide system with consistency and compatibility across 
jurisdictional borders.  

Role of the Commonwealth Environmental Water Holder 
(CEWH) 

A key outcome of the Water Act 2007 (Cwlth) was creation of the 
institution of the CEWH and its powers to purchase, hold and 
distribute water for the environment. The authors will focus here on 
the key comments from MDB stakeholders about how the CEWH 
might implement its mandate, and/or the challenges it might face; 
based on lessons learned during the past decade. 

Differences in water trading rules between States can lead to 
unequal purchasing from different States. For example, a water 
manager in NSW argued that rules that restrict trade of water out of 
Victoria have meant that there has been a strong focus by the 
CEWH on purchasing water from New South Wales. Private 
irrigators would like to see a fairer approach spreading this buyback 
across States. 

Irrigation companies are also concerned by the so-called “Swiss 
cheese effect” caused by the CEWH purchasing water on a 
best-cost basis without consideration to how this might affect the 
operations of water managers at catchment scales, especially their 
options for closing parts of their networks when there is insufficient 
water to meet all users‟ needs. The Swiss cheese effect is now clear 
in some catchments. 

A related hazard for the CEWH is that those who are selling water in 
the buy-back are more likely than other land managers to be 
desperate sellers and therefore willing to sell water at a lower price 
have.  This results in bringing the value of water down. In theory this 
would mean that remaining users are able to buy more water but the 
value of farms also goes down when the value of water goes down 
and this makes it more difficult to borrow money from banks. 

An interpretation from some water managers is that the process for 
setting sustainable diversion limits under the Water Act 2007 (Cwlth) 
proposes to reallocate water based on the lowest value land use. An 
alternative, argued to be superior by at least some water managers, 
is to use the market to decide which individuals within different land 
uses should be targeted for purchasing water.  In other words, 
buyers such as the government should seek the best value in the 
market without predetermining which land uses that should come 
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from. This approach would presumably still be vulnerable to creating 
the Swiss cheese effect discussed above. 

As discussed previously in this Chapter, a lesson learned from the 
past decade is the importance of allowing markets to function without 
distortion from government intervention. Concerns were expressed 
that the CEWH might distort water markets by not managing its 
water as an investment like other buyers. For example a 
market-based approach to managing the water would mean that if 
more was held for the environment than needed, it would be sold for 
irrigation.  At times when there was not enough water it would be 
held back for the environment. Questions have been raised about 
whether the CEWH will be able to sell water back into the market if it 
accumulates more than is needed for the environment. 

Similarly, attention is needed to what signals the CEWH sends in 
relation to the value of other land uses.  If the CEWH pays too much 
for environmental water it could signal that irrigation is considered 
unimportant or less important, which could affect prices for irrigation 
water. 

Box 2: Summary of the Productivity Commission‟s conclusions about water 
buy back by the CEWH (Productivity Commission 2010) 

Through a Basin Plan, water will be recovered through a ten-year $3.1 
billion buyback of water entitlements and a $5.8 billion investment in water 
saving infrastructure. The buyback aims to assist irrigators to adjust to the 
much lower diversion limits that are likely under the Basin Plan and to 
regain some water for the environment in the interim. The infrastructure 
program shares these broad objectives but also aims to help sustain 
irrigation communities. 

The buyback is occurring before sustainable diversion limits (SDLs) are set 
under the Basin Plan, and before the liability for policy-induced changes to 
water availability has been resolved. This is creating uncertainty in the 
minds of irrigators and affecting the efficiency of the buyback. 

Good science is a necessary but not sufficient basis for optimising the use 
of the Basin‟s water resources. The value people place on environmental 
outcomes, the opportunity cost of foregone irrigation, and the role of other 
inputs, such as land management, must also be considered. 

Purchasing water from willing sellers (at appropriate prices) is a 
cost-effective way of meeting the Government‟s liability for policy-induced 
changes in water availability. Subsidising infrastructure is rarely cost 
effective in obtaining water for the environment, nor is it likely to be the 
best way of sustaining irrigation communities. 

Other water products (e.g. seasonal allocations and options contracts) are 
potentially valuable in meeting short-term environmental needs. 

Tenders are sound purchasing mechanisms where active markets for 
water entitlements do not exist. But where active markets do exist, 
acquiring water directly from those markets is likely to be more efficient. 

The four percent limit on out-of-area trade of water entitlements should be 
eliminated as soon as possible. Limits on the amount of entitlements that 
can be sold to the Commonwealth should also be eliminated. 
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Using the buyback to achieve distributional goals, system rationalisation or 
to manage salinity is likely to compromise its efficiency and effectiveness. 
Other more direct instruments should be used to address these issues. 

Governance arrangements for the recovery and management of water for 
the environment are fragmented. Greater coordination of water recovery 
and environmental watering by Basin jurisdictions is required. 

Alternative approaches to water buyback 

Based on economic and hydrologic modelling by the Centre for 
Water Economics, Environment and Policy at the Australian National 
University, The Wentworth Group of Concerned Scientists (2010) 
has suggested two alternatives to the current approach being taken 
by the CEWH (Box 3). 

Box 3: Three options for restoring environmental water to the MDB 
(Wentworth Group of Concerned Scientists 2010) 

Option 1 (current approach):  Continuing to implement the Government‟s 
current Water for the Future program, which includes separate funding 
allocations of $3.1 billion for water buyback and $5.8 billion for water use 
efficiency. 

Option 2: Combining these separate funding programs into a single fund 
to purchase environmental water through the most cost-effective means 
(either buyback or infrastructure investment) according to a cost-benefit 
based environmental benefits index. 

Option 3: Combining these separate funding programs into a single fund 
and working with local communities to acquire water for a price equivalent 
to a „reasonable return‟ on lost profits, and funding an economic 
development program to assist regional communities transition to a future 
with less water.  

This advice was based on the assumptions that working rivers 
require at least two-thirds of their natural flows to be healthy, and 
that this would require an additional 4,400 GL of water to be returned 
to the environment over the Basin. The authors of the report 
concluded that the current approach cannot achieve the required 
buyback within its budget (Table 5). The Wentworth Group of 
Concerned Scientists favoured Option 3 because it not only achieves 
the necessary environmental water but also helps communities 
adjust, adapt and, if necessary, transform to different enterprise 
bases.  

This report highlights many issues of concern to people we 
interviewed, but two in particular. Firstly, models suggest that 
reductions in water and agricultural income from most catchments 
will be small (although more than under the current cap).  However, 
reductions will be substantial in some catchments, especially the 
Murrumbidgee and Murray catchments. Secondly, the report is 
based (presumably for simplicity of communication) on amounts of 
water needed for environmental flows and industries. An alternative 
approach would be to identify rules for allocating whatever water is 
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available in a given year, which has been suggested as being a 
preferable approach by some of those interviewed. All of these 
possibilities are worthy of consideration in the development of the 
Basin Plan, and we assume this is being done. 

 

Table 5 Cost-Effectiveness of alternative approaches for obtaining water for 
the environment (Wentworth Group of Concerned Scientists 2010) 

 Volume of 
water 

obtained for 
the 

environment 

Funds for 
purchase of 

water for 
environment 

Funds for 
irrigation 

infrastructure 
investment

1
 

Funds for 
infrastructure 
investment 

(irrigation and 
other) 

Option 1: 
Water for the 
Future 

2,910 GL 
($3,058/ML)

2
 

$3.1 billion $5.8 billion - 

Option 2: 
Market 
buyback and 
infrastructure 

4,400 GL 
($1,932/ML)

2
 

$8.5 billion - $400 million 

Option 3: 
Reasonable 
return and 
community 
development 

4,400 GL 
($886/ML)

2
 

$3.9 billion 
($1.2 billion 
plus $2.7 

billion) 

- Up to $5 billion 

1
50 percent of infrastructure investment savings allocated to environment and are 

included in 2,910GL  

2
Average cost/ML of water 

Participation of towns in water markets 

There are differences of approach between States in terms of 
whether or not towns compete with other water users in water 
markets. For example, Victoria claims great success by allowing 
towns to access markets to buy water above their rights, but in NSW, 
water is provided by governments for indoor use. Some suggest that 
being able to access water through markets reduces the likelihood of 
towns fighting over resources but we have not been provided with 
definitive evidence to resolve this issue. 

Some irrigation water managers argue that it is appropriate for urban 
users to compete with agricultural users in water markets so long as 
they pay their way. They suggest it is unfair when urban areas are 
given water beyond critical needs at no or reduced cost. 

One argued advantage of allowing towns to compete in markets is 
that it would encourage regional development in places where water 
can be used most efficiently. 

An example of how market-based approaches have worked for a 
town was given by a water manager responsible for supplying water 
to both rural and urban users in Mildura, Victoria. This manager 
argued that water suppliers with this dual role play a key role in 
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helping different water users understand one another‟s needs and 
viewpoints. As water allocations to Mildura declined during the 
drought, debate focussed on the value of the town‟s green (lush) 
image for tourism and local confidence. Eventually this value was 
recognised and weighed up against other uses in the district‟s water 
allocations and in purchasing of water via markets. 

An issue that deserves attention in forward planning by both State 
governments and the Australian Government is whether, in a drying 
climate, water is likely to move to urban users and how decisions 
about settlement patterns and water use can be informed so that 
outcomes are not unexpected and undesirable. For example, there 
are concerns in the Namoi catchment in northern NSW that 
uninformed urban development could see townships faced with 
critical water shortages in very dry years. 

A key insight from recent years is that urban water requirements can 
become a large proportion of available water in dry periods (whereas 
they have been traditionally thought of as relatively minor 
components of catchments‟ water budgets in the past). 

Policy responses: Water allocation 

Focus on critical human needs 

A key response of governments during the severe periods of drought 
over the past decade has been to focus on meeting critical human 
needs before allocating water for other purposes. The new Basin 
Plan also places high importance on critical human needs along with 
basic environmental needs.  

One of the major policies adopted to meet critical human needs at 
the height of the drought was the disconnection of some wetlands, 
which is dealt with elsewhere in this Chapter.  

A lesson learned from the focus on critical human needs is that there 
is a poor understanding of how to define and measure them, as well 
as environmental needs, and these should be high priorities for 
thinking and research during the development of the Basin Plan. 

Interviewees, especially from State and Australian Government 
departments, consider critical human needs is a major development 
that is reshaping water policy and management in low flow periods. It 
has emerged because rights to water have not been defined at the 
level required to deal with allocations when there is not enough 
water to go around for all users. The Senior Officials Group was 
established because the Basin Agreement did not deal with sharing 
of water under these circumstances. In particular there was no clarity 
about critical human needs that might override other needs. 

Although both State governments and the MDBA are working on 
ways to define and measure critical human needs, it is ultimately a 
State responsibility to address these needs. Guidelines have to be 
turned into rules for water sharing and these are embedded in 
schedules to the Water Act 2007 (Cwlth). 

Balancing 
critical human 
and environ-
mental needs 

is a hotly 
debated issue  

Defining 
critical needs 
is one thing, 
setting rules 
to address 

these needs 
is another   



Page 62 of 201 

 

There is a need to include thinking about human dependence on 
environmental processes for a range of “services” - such as water 
filtration, pest control, maintenance of soil fertility, regulation of rivers 
flows and cultural and intellectual fulfilment - when considering the 
relationships between water allocations and critical human needs.  

One of the lessons learned over the past decade has been the 
importance of understanding and addressing how water contributes 
to quality of life. Comments on this issue came from many 
interviewees. For example, in Mildura there was initial resentment 
between irrigators and townspeople because the irrigators could not 
understand why water should be used in town when they were 
suffering. However, the importance of the town‟s green image 
became apparent, and the business sector raised large amounts of 
money to buy temporary water to make the town's main street green. 
This expanded into a community campaign to raise money for 
temporary water. At this stage the Board of Lower Murray Urban and 
Rural Water became involved as it realised it had a key role in 
entering the temporary water market.  Since this time the Board has 
been the main buyer for urban use. 

In South Australia, social support programmes have been dealing 
with anxiety issues, marriage breakdowns, support for farmers and 
their families, rural financial planning and other issues related 
directly or indirectly to dependence on water. Often the worst 
impacts are felt after a drought has broken as people tend to support 
one another during the crisis. Incidence of these problems varies 
between centres. Some surveys have failed to find any major 
problems but these have been focussed on big centres where 
significant amounts of government money has been invested 
(e.g. the Riverland). 

A challenge related to the above is determining how to scale down 
the relief programs.  That is, choosing when to reduce and end 
support programs such as Exceptional Circumstance payments. A 
related challenge is to design programs that don‟t raise expectations 
or provide disincentive for better preparedness. 

A critical unresolved issue arising from experiences over the past 
decade is what level of risk to the environment and/or business 
should be accepted when allocating water to critical human and 
other needs. Although efforts are under way within governments to 
address such issues, it has been argued by a senior NSW official 
that this process needs to be done in consultation with the full range 
of stakeholders who will be affected.  Further, it needs to focus on a 
real understanding of day to day realities rather than theoretical 
processes. 

The idea that all critical human needs should be provided by rivers 
was questioned by several interviewees, who pointed out that water 
supplied for at least some towns might be met by desalination of sea 
water. This technology is controversial because of the energy costs, 
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but there is potential for these shortcomings to be overcome in the 
future.  

A major change in approach to thinking about water allocation in 
relation to critical human needs has been the realisation that even 
large urban centres are not too big to fail, and that their needs have 
to be considered carefully.  

Disconnection of wetlands 

A key strategy adopted as drought conditions worsened in 
2007-2008 was disconnection of wetlands. The details of the 
strategy are outlined in Appendix E.  

There has been considerable discussion and controversy about 
wetland disconnection, with press headlines like: “Murray-Darling 
Armageddon: Ministers agree to drain and block 44 wetlands and 
build a new weir at Wellington” (Water Week 2007). Some 
interviewees stated that there was insufficient consultation between 
the Senior Officials Group and knowledgeable people. Some 
members of that group argue that it was critically important to take 
the step as there was potential for businesses and communities to 
collapse due to lack of water over just a year or two.  The collapse 
would be prohibitively expensive to reverse, if it was even possible, 
and it was expected that the environment could manage better. 

It is difficult to extract universal lessons about whether this process 
was conducted in the best way possible as opposite views are held 
equally strongly. It is possible, however, to draw lessons about future 
approaches to water allocation. 

Interviewees widely accepted that better planning could have been 
achieved if better information was available on which to base the 
endpoints at which disconnected wetlands should be reconnected.  
The reconnection of Lake Euston when 97 percent of high security 
allocations was met was seen by some interviewees as too high and 
by others as wasteful. This ideally requires integrated land and water 
planning. Achieving integrated planning is discussed later in the 
report.  Opinions vary on how this might be achieved under the 
current and future arrangements for the MDB. 

An example that illustrates the difficulties of disconnecting and 
reconnecting wetlands with current levels of knowledge, and under 
pressure from public expectations, concerns the Wakool wetlands in 
NSW. These wetlands were reconnected one year without incident.  
When the same reconnection was done in the following year, a black 
water event resulted, killing many fish and resulting in newspaper 
coverage. The water was released primarily due to public pressure. 

A potentially perverse outcome of disconnecting wetlands, in the 
opinion of some interviewees, was that it undermined community 
support for environmental projects. Another interviewee pointed out 
that some wetlands which were disconnected (e.g. Lake Bonney) 
were relied on by towns for tourism, recreation and related income.  
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Their disconnection has caused major social problems requiring 
government support for affected individuals and families. This raises 
the question of how critical human needs should be determined in 
the future. 

Some animosity exists because of the perception that disconnection 
of wetlands had a much bigger effect on some States than others – 
reaffirming our conclusion that establishing and maintaining a level 
playing field will be an important requirement for the new Basin Plan 
and associated rules.  

One of the most important lessons is that better identification of 
endpoints; better understanding of short and long term ecological 
and social consequences; and detailed accounting for water flows 
and savings will be important if such approaches are tried in the 
future. 

Ramsar wetlands and icon sites 

The Water Act 2007 (Cwlth) requires that the environmentally 
sustainable level of take should not compromise key environmental 
assets (water-dependent ecosystems, ecosystem services and sites 
with ecological significance), ecosystem functions, environmental 
outcomes, or the productive base (MDBA 2010). Taking the water 
needs of these assets into account in setting sustainable diversions 
limits (SDLs) involves:  

 identification of the key environmental assets and key ecosystem 
functions;  

 determining their water requirements;  

 putting these into the modelling platform to generate possible 
SDL scenarios at Basin and regional scales;  and 

 using these SDL scenarios to assess the socioeconomic impact, 
thereby providing insight that may influence judgments on the 
scale and origin of environmental water requirements that, put 
through the modelling platform, generate alternative SDL 
scenarios.  

This approach seeks to find the best combination of social, economic 
and environmental outcomes. 

The Water Act 2007 (Cwlth) defines water-dependent ecosystems as 
a: 

Surface water ecosystem, or a groundwater ecosystem, and its 
natural components and processes, that depends on periodic or 
sustained inundation, waterlogging or significant inputs of water 
for its ecological integrity and includes an ecosystem associated 
with: 

 a wetland; or 
 a stream and its floodplain; or 
 a lake or a body of water (whether fresh or saline); or  
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 a salt marsh; or 
 an estuary; or 
 a karst system; or 
 a groundwater system. 

The Water Act 2007 (Cwlth) also requires that the Basin Plan, 
including any environmental watering plan, must give „effect to 
relevant international agreements (to the extent to which those 
agreements are relevant to the use and management of the Basin 
water resources)‟. There are requirements to „promote the 
conservation of declared Ramsar wetlands’ (Section 21(3)(b)) and „to 
give effect to relevant international agreements’ (Section 3(b)). 

In the development of the Basin Plan, a list of potential key 
environmental assets was compiled using existing international, 
Commonwealth and State/Territory data sources including (but not 
limited to): 

 Wetlands listed under the Ramsar Convention; 

 Wetlands listed on the Directory of Important Wetlands of 
Australia; 

 High Conservation Value Aquatic Ecosystem sites; 

 Icon sites established under The Living Murray Initiative; 

 Published and unpublished literature e.g. jurisdiction 
management plans; and 

 Spatial databases e.g. the Environment Protection and 
Biodiversity Conservation Act (1999) threatened species spatial 
layer. 

In finalising the list of priority environmental assets to be watered 
under the Basin Plan, the MDBA assessed each of the potential key 
environmental assets against five criteria: 

1. The water-dependent ecosystem is formally recognised in, 
and/or is capable of supporting species listed in, international 
agreements. 

2. The water-dependent ecosystem is natural or near-natural, rare 
or unique. 

3. The water-dependent ecosystem provides vital habitat. 

4. The water-dependent ecosystem supports Commonwealth-, 
State- or Territory-listed threatened species and/or ecological 
communities. 

5. The water-dependent ecosystem supports, or is capable of 
supporting, significant biodiversity. 

State and Territory government agencies and catchment 
management organisations were also asked to contribute to the 
development of the list of potential environmental assets.  
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During the period of emergency management of the MDB, when 
disconnection of wetlands was deemed necessary, wetlands 
potentially suitable for temporary or permanent water savings were 
surveyed.  This was to ensure that proposed disconnections did not 
impact on any species listed as threatened or of conservation 
significance; and to recommend monitoring strategies 
(e.g. Gilligan et al. 2009).  

Key environmental assets were not considered for disconnection. 
However, some have argued that low flows in rivers and illegal use 
of water contributed to decline in condition of many wetlands, 
including Macquarie Marshes, the Murrumbidgee, Lachlan and 
Gwydir wetlands and Menindee Lakes, and especially wetlands low 
in the Basin (Siewert 2007; Kingsford et al. 2009 – see Appendix E).  

A key issue for the Basin Plan will be to consider whether it is 
possible to maintain all key environmental assets at all times without 
causing unacceptable social and economic issues to be raised.  If 
not, how and when compromises might be required will also need to 
be considered.  

Concern was expressed by many interviewees that the Basin Plan 
might attempt to maintain unrealistically high levels of water to all 
key environmental assets and/or that other environmental, social and 
economic assets might be compromised. There was a strong 
sentiment among some (but not all) interviewees that a number of 
priority wetlands are beyond saving, having already changed 
irreversibly. On the other hand, environment NGOs have called for 
“strategies for all nationally and internationally significant wetlands 
that include timelines and targets for the urgent delivery of 
environmental water and management of other relevant issues, such 
as flood development and land use planning”  and for clearly 
established responsibilities for wetland management (unpublished 
recommendations from the Australian Conservation Foundation, 
Environment Victoria, Total Environment Centre, Inland Waters 
Network, Queensland Conservation, and the Conservation Council 
of South Australia, April 2007).  

This reveals a potential polarity of viewpoints about maintaining 
water to wetlands within communities. Regardless of the consensus 
of opinion, it is difficult to remove wetlands from listing under Ramsar 
or other international conventions so governments across the Basin 
may face difficult dilemmas in coming years. 

The clear lesson from the past decade is that prioritisation will be 
necessary as there will be times when meeting all critical human 
needs, providing water for all priority environmental assets, and 
maintaining basic levels of agricultural assets is not possible. Such 
prioritisation has been done by the Environmental Watering 
Committee of the MDBC and by the Senior Officials Group (SOG) in 
recent years in a reactive way. The intention of the Water Act 2007 
(Cwlth) is that this will be done strategically across the Basin under 
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the Basin Plan. Only the release of the Plan will allow assessment of 
how this will be done.  

General comments on the processes of allocating water 

Various insights into the processes for allocating water were offered 
by interviewees, some of which have been addressed in other 
sections of this report. 

While there has been a strong focus on how much water is, or will be 
available, one interviewee with a broad practical and theoretical 
perspective on economics and institutional arrangements argued 
that the most adaptive approach to managing uncertain water 
supplies is to establish rules that are then applied depending on a 
range of factors including, but not only, water availability. This is the 
sort of approach used more in the north of the MDB than the south 
due to greater variability in rainfall in the past. 

The past decade has shown that individuals, institutions and even 
governments act to maximise their own benefits to the extent 
allowed within regulations. Many interviewees, for example, 
expressed concern about “water shepherding” by individuals (to the 
point of water theft by diverting rivers flows to illegal dams) and even 
by State governments to work around interstate allocation rules. It is 
not our purpose to go into examples in detail – the lesson is that 
future regulations need to be clear, comprehensive and enforceable. 

In developing SDLs, it will be important to consider what a megalitre 
of water is worth to different industries so that the likely impacts on 
different industries can be anticipated. For example, one interviewee 
suggested that, in his part of the MDB under the SDLs that he 
expects to accompany the Basin Plan, the horticulture industry may 
find no discernible difference to what currently operates as it can 
afford to buy water, dairy will be shaken up, and the rice industry 
may die out.  

Similarly, there is a need to understand what SDLs will do to regional 
communities. It is expected that this debate will happen in earnest 
once the Basin Plan is released. 

In general, water managers in each State reported being happy with 
the way their State government handled water allocations through 
the driest times in the past decade. They stated this was because 
they were consulted, and that realistic decisions were made to keep 
industries in at least maintenance mode.  

Policy makers in NSW and Victoria, in particular, expressed 
satisfaction with the flexible approach to interstate cooperation taken 
during the drought, but were concerned that this flexibility may be 
lost under the new Basin Plan. All other States and Territory policy 
makers interviewed argued that the need for flexibility in decision 
making under climatic variability and uncertainty is vital, and were 
also concerned that the Basin Plan might reduce that flexibility and, 
therefore, adaptability. 
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Balancing the view of the States that they are capable of cooperative 
bargaining is the opinion that such bargaining would not have been 
possible without the requirements of the Basin Agreement.  The 
Agreement requires States to meet certain undertakings towards one 
another, and identifies the role of the MDBC and then MDBA as 
moderator and facilitator. 

Some policy makers and policy implementers were concerned that 
processes for water allocation were overly reactive and inequitable 
as a result. It was commented that the drought encouraged the 
emergence of many new players – a reactive environment with a lot 
of money being thrown in quickly that created intense competition 
with no overall master plan to guide it. Water management over 
much of the past decade was seen by many as not much more than 
emergency management. The suspension of water sharing 
arrangements in NSW and Victoria showed that previous 
approaches had failed to anticipate the types of conditions that 
arose. 

Box 4: The Northern Region Sustainable Water Strategy, Victoria (Victorian 
Government 2010) 

The Northern Region Sustainable Water Strategy sets out actions to 
provide greater water security to support the region‟s prosperity and growth 
in the face of reduced water availability. 

These actions have been developed over eighteen months of intensive 
collaboration and consultation with the northern Victorian community. 

They aim to protect key agricultural, environmental and urban values by: 

 recognising and protecting existing entitlements to provide greater 
investment certainty; 

 enhancing markets, carryover and reserve policies to increase the 
ability of entitlement-holders to manage risks caused by variability 
of water supplies; 

 using water available for consumption and the environment more 
efficiently to get greater benefits from less volume; and 

 delivering benefits from public investment in irrigation 
modernisation, on-farm programs, river and wetland health 
programs and environmental water purchase programs. 

A clear message is that managing water across sectors of society 
and an area as large as the MDB will require a significant amount of 
consultation and dialogue between parties, guided by clear, 
comprehensive and transparent principles and rules. As discussed 
elsewhere, movement towards multi-level (polycentric) governance 
is needed to support this level of interaction among stakeholders 
without transaction costs becoming prohibitive and the system 
becoming so complex that it is neither adaptive nor resilient. 

It is also clear that greater consideration of possible climatic 
extremes is required so that emergency management becomes the 
exception rather than the rule. 
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Other aspects of policy responses 

Moving beyond drought support 

The majority of people interviewed, including policy makers, policy 
implementers, water managers and water users, stated that the past 
decade has taught them that a greater policy focus is needed on 
helping people prepare for drought ahead of the event.  

While there was strong support for programs that have assisted 
people cope with the social pressures brought about by the last 
decade of climatic variability, there was an equally strong opinion 
expressed that legislation and policy have an important role to play 
in encouraging better understanding of what climate variability might 
entail in the future.  Further, legislation and policy have a role in 
guiding decisions that lead to better business decisions and/or 
structural adjustments that minimise personal and societal pain.  

This position is strongly reinforced by the findings of the Productivity 
Commission‟s review into Government Drought Support (Productivity 
Commission 2009) (see Appendix F), specifically in relation to the 
National Drought Policy (NDP). 

The objectives of the NDP are intended to provide short-term 
measures to help farmers prepare for, manage, and recover from 
drought. Specifically the objectives are to: 

 encourage primary producers and other sections of rural 
Australia to adopt self-reliant approaches for managing within a 
changing climate; 

 maintain and protect Australia‟s agricultural and environmental 
resource base during periods of extreme climate stress; and 

 ensure early recovery of agricultural and rural industries, 
consistent with long-term sustainable levels (DAFF 2008). 

These conclusions have also been reached by many policy makers, 
and the metamorphosis of the term „drought‟ into „exceptional 
circumstance‟ is again evolving to recognise the decreasing 
exceptional nature of the phenomena. There is a strong impression 
among those the consultants interviewed that the type of 
circumstances experienced over the past decade has encouraged 
politicians to make welfare interventions that prolong the problems 
for those who are unable to deal with climate variability and have 
negative effects on those who are managing well. This is also a 
finding of the Productivity Commission (2009). The solution, it is 
widely argued by those we interviewed, is to avoid the need for 
emergency welfare by encouraging appropriate business and land 
management practices proactively, and discouraging inappropriate 
practices.  

Examples of helpful policies mentioned by farmers include farm 
management deposits and tax averaging. Tax incentives for 
conservation are seen by many as helpful for reducing 
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environmental impacts of agriculture but farmers have said they 
need more flexible mechanisms for coping with the sort of climate 
variability seen in the past decade.  

Unhelpful policies include taxation rules that discourage destocking 
in bad times and buying back in good times. 

Approaches to risk management 

The past decade has led to a greater focus on anticipating and 
preparing for future risks. 

 Prior to the recent crises, Victoria did not have a good risk 
analysis with respect to population requirements for water and 
possible variations in water supply. There was virtually no 
thinking about climate variability. People didn't see risks of the 
size that became apparent in the recent drought - a string of 
years without rain was unheard of. 

 Victoria‟s risk assessment now involves a worst case scenario 
where the dryness of the last 10 years continues indefinitely. 

 Policy in South Australia now is to keep the storages higher than 
before the drought – governments are now more risk averse. 

 On the other hand, recent problems with water quality and water 
levels in the Lower Lakes indicate that one of the problems with 
the allocation system is the lack of reserve capacity (under 
political pressure to get the most at any given time). 

Policy to match climatic realities 

Interviewees gave many examples of how policy and management, 
at all levels, have failed over the past decade. The authors believe it 
is worth summarising some of the comments before considering 
lessons learned and ways forward. Common to many of these 
comments is reference to the extreme nature of the events faced, 
something that may become more common under future climate 
change scenarios: 

 When several droughts hit in 2006-2008, utilities in Victoria were 
not prepared for sustained water shortages. The balance 
between supply and consumption was not right. The 
infrastructure was not there to deal with shortages. In some 
areas total storage capacity was only equal to consumption 
requirements, so if there was no rainfall they were in trouble. 

 In October 2006 a management strategy was developed for 
central Victoria. It was applauded by all parties as a good and 
reasonable strategy. By November 2006 there was panic and a 
new plan was needed: this was due to the total failure of spring 
rains in that year; something that has never happened before. 

 In the north of Victoria, high reliability water (i.e. what you expect 
to get 98 percent of the time) represents about 80 percent of the 
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water. Lower reliability water represents around 20 percent of 
the water and you can expect to get it 75 to 80 percent of the 
time historically. Goulburn Murray Water fills channels and puts 
aside high reliability water then allocates low. In the last 10 years 
this approach has not worked so well. Expectations are 
changing. In some years no water has been allocated by 
September so it is important to have carried over from the 
previous year. 

 Across all States, water allocation plans were clearly inadequate 
as they had to be suspended during the last few years. There 
was not adequate planning for extremes. Approaches were rigid, 
over fixed periods, and constrained by legislation. There were 
few fallback options. 

 The water sharing plan developed for the Lachlan catchment 
(NSW) in 2004 has been suspended ever since because there 
was not enough water.  

 Responses were reactive for a long time. Droughts were not 
predicted but not unpredictable. People worked in a lazy comfort 
zone for many years in the MDB. 

 In 2006 the existing water sharing arrangements in NSW had not 
factored in such a severe drought is the one that was emerging. 
Previous benchmarks were exceeded by around 40 percent, 
which was a "belt between the eyes". 

Why did some policies and plans fail and some succeed and what 
can be learned? The following opinions were offered by several 
senior bureaucrats with extensive understanding of both the science 
behind water management, and the history of water policy and 
management across Australia: 

 Despite changes in understanding among many policy makers, 
public policy still treats drought as if it is unusual. Landowners 
are getting the message that they have to live with dryness. The 
pushback on climate change from farmers is because they know 
about the dry and wet cycles in the Australian climate, and when 
climate change projections are presented in a naive way by 
governments they lose confidence and grow sceptical. 

 In many ways we haven't learned much in the past decade. In 
particular, the policy process has still not learned to recognise 
climate variability. It is surprising how poorly climate variability is 
understood. The data is available over a long period of time to 
show there have been several very dry periods in Australia over 
the last 120 years. 

 There is a lot of discussion about whether the current system 
has failed because of recent unprecedented drought. The 
current system would also have failed in the 1940s. Thinking at 
all levels of decision making has failed to recognise that the 
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system we have set up was designed around an abnormally wet 
period in our history in the 1950s. 

Why is it difficult to bring about change in water management? The 
authors were given examples of resistance to change in water policy 
and management that have not been included in this report as they 
were specific to the parties concerned. The key message, however, 
was that several factors work against change: 

 The current way the basin is organised benefits many who will 
lobby hard to prevent change. 

 It is difficult for most people to understand the issues and so they 
are easily swayed against change at public meetings. 

 The potential for policy decisions to create claims for 
compensation makes decision makers cautious. 

 There is hope (but also scepticism) that the new Basin Plan 
might be able to address many of these issues. 

Box 5: The death of stationarity and how to deal with uncertainty 

The following is a summary of viewpoint from a paper (Pielke 2009) 
recommended by a senior MDBA staff member as an example of how his 
thinking about dealing with climatic uncertainty is developing.  

In February 2008, a group of authors writing in Science declared that 
insofar as water management is concerned, stationarity is dead (Milly et al. 
2008). What they meant was that the emergence of climate change should 
make water managers realise that managing as if climate would remain 
within a stationary envelope of variability is flawed. Pielke (2009) argues 
that this should have been realised some time ago, that climate change is 
not the only reason to reject stationarity, and that notions like managing for 
the “100-year historical flood” have always been flawed. 

Milly et al. 2008 argued that we need better predictive models. 
Pielke 2009, drawing on Dessai et al. (2009), counter-argues from 
research by behavioural psychologists that humans delude themselves into 
thinking prediction of the future is more possible than it is. In short, we pay 
more attention to predictions that are fulfilled than the majority that are not.  

Pielke 2009 argues that the most useful role of climate, water and other 
modelling is to explore the consequences of potential decisions under a 
range of climate scenarios, so that alternative responses can be evaluated. 
This approach requires a range of plausible representations of future 
climate that can be used to help water agencies better understand where 
their vulnerabilities may lie and how they can be addressed. In Pielke‟s 
view, a robust decision (i.e., the type that is expected of the 2011 Basin 
Plan) is one that leads to success or avoids failure regardless of 
circumstances, rendering specific knowledge of the future much less 
important. 

As discussed elsewhere in this report, models of past climatic cycles in 
Australia are useful for considering the range of climate variability possible 
in the future. Using such modelling in the way that Pielke recommends 
seems to us to be a very useful approach to managing climatic uncertainty 
in the MDB. 
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Several interviewees pointed towards hopeful future directions. 
While the future can never be predicted with high certainty, there is 
considerable potential to learn from past cycles and we can start to 
use our understanding of climate cycles to ask how those cycles 
might be shifted by future climate change (Khan 2008). 

Research such as CSIRO‟s work on SDLs, and the changes in water 
yield under several scenarios, should be put in the context of past 
cycles. For example, the reduction in water yield during the recent 
drought was around 40 percent. In the droughts of the 1940s the 
reduction was 25 percent. In future, reductions might occur on top of 
these reductions. 

Some water sharing plans were never suspended (e.g. in the 
Gwydir) and these may provide lessons for future plans. It was 
argued by a representative of the Gwydir catchment, for example, 
that the success of that plan was due to an ability to share water 
evenly, in that both the environment and irrigators shared losses. 

Environmental water and management of environmental assets 

Arrangements for acquiring and delivering environmental water are 
evolving, and are subject to considerable risk of misunderstanding. 
The following comments from interviewees should be taken in that 
context: 

 There is uncertainty about how conveyancing water will be dealt 
with in delivering water, especially to the lower parts of the 
Basin, under the new arrangements. 

 Water plans in the past were biased towards irrigation.  Now we 
can quantify the risk to the environment, the next question is how 
to share the risk of climate shifts. 

 There are many questions being asked about how environmental 
assets are being dealt with in the Basin Plan, but the most 
common is whether key environmental assets can be reduced to 
about 16 to 18 sites.  An associated question is how protecting 
these sites deals with provision of the social, cultural, economic 
and other values derived from the environment across multiple 
scales. 

Governance and engagement responses 

Multi-scale governance 

One of the strongest and most consistent messages we received 
through interviews and literature review is that dealing with complex, 
“wicked” problems like managing water across diverse users and 
uses, and at the scale of the MDB, requires development of new 
governance arrangements.  These will need to move away from 
centralised government control and towards sharing of 
responsibilities and authority across society in relation to who is best 
placed to identify and respond to different challenges and 
opportunities.   This has been called “adaptive governance”, 
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“polycentric governance” and “multi-level governance” 
(Hooghe et al. 2003). 

The consultants were informed that the need for such changes in 
governance is widely recognised. However, interviewees stated that 
there appeared to be impediments to it happening. The following 
comments from interviewees relate to what they consider is required 
to manage the MDB‟s water in the future. 

 Duplication between Commonwealth and States in governance 
and delivery needs to be reduced. 

 The Living Murray Programme was implemented during the 
drought, and has resulted in some good relationships across 
borders with a good governance structure and collaborative 
decision making. It suffers, however, from the Commonwealth 
acting as a separate jurisdiction cooperating mainly through 
bilateral arrangements. 

 The drought revealed poor delineation of roles and 
responsibilities both within agencies and between them. 

 Central governments are good at some things like defence 
procurement and treasury but are not good at managing 
programs like hospitals, education and water allocation. 

Smaller community-based groups, such as Landcare, have struggled 
to maintain staff to deal with large projects in recent years. This 
should not mean that the solution ought to be centralised structures. 
The authors were often informed that CMAs and their equivalents 
have played a key role in dealing with the drought because they 
have critical capacity.  

Communication and engagement 

Perceptions about what has or hasn‟t worked in managing water in 
the MDB are based on the information available to stakeholders. As 
discussed in this report, it is a challenge to ensure everyone is fully 
informed, engaged and at a high level of understanding at all times.  

On the positive side, as more examples are being communicated, 
many debates are now happening that could not have occurred ten 
years ago.  Unfortunately, disagreements about what has been 
learned and what should be done in future can be attributed to 
differences in access to information and understanding of what has 
happened. 

Senior State bureaucrats emphasised the importance of not overly 
codifying decisions, but allowing for detailed consultation with 
affected stakeholders who have detailed knowledge of community 
needs.  The implication is that many decisions about water sharing 
do not have readily discerned solutions, and there is a need for wide 
consultation so that imperfect solutions have a level of support if not 
agreement. There have been instances where not all affected 
stakeholders feel they have been consulted in decisions that resulted 
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in different rules appearing to be applied to different industries. This 
illustrates not only the difficulty of keeping all stakeholders engaged 
when dealing with “wicked” policy problems but also the potential for 
making the problems even larger if engagement is not thorough and 
equitable. 

Small towns often feel neglected and alienated in engagement 
processes. Several particular lessons were offered:  

 when bureaucrats only visit large centres this questions how 
serious they are about understanding the full range of problems 
to be addressed1; 

 greater care is needed in selecting who to interview in surveys 
as it is easy to unintentionally exclude key people from small 
regional centres; and 

 asking key regional stakeholders to respond in short time frames 
to multiple large documents from multiple government 
departments who have not coordinated their requests sends 
negative messages about how serious government departments 
are about the views and welfare of regional communities. 

Some confusion and animosity over water comes from stakeholders 
not understanding differences in policies and rules across State 
borders. Explaining such differences is important, but coordinating 
policies is of greater importance.  

There is a tacit belief that policies and plans will change everything.  
There needs to be greater recognition that individuals change things, 
and that communication and engagement strategies can either 
harness individuals‟ energy or deflate it. 

One interviewee argued that there is a need for a national accord 
about water in Australia. The last 10 years has revealed that we 
don't all agree on what values and priorities we place on water. The 
government has not tried to establish a national accord but has 
rather engaged in a range of bilateral discussions. What is needed, 
the interviewee stated, is a multilateral agreement of the sort that 
came out of the industrial accord initiated by (then) 
Prime Minister Bob Hawke.  

To be effective, the MDBA needs to establish its credibility with 
stakeholders in an environment of suspicion and scepticism. The 
task of developing a Basin Plan has proved to be much larger than 
expected, and the MDBA is working to try and engage all 
stakeholders and meet diverse expectations. The types of 
perceptions that need to be addressed in future engagement 
include: 

                                            
1
 .  The consultants however, were given examples of exceptions to this generalisation, 

including senior representatives from the MDBA and the Productivity Commission, who 

visited small regional centres 
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 the MDBA asks for a lot of information but gives little back; 

 engagement is not sincere or genuine; 

 there is an issue with dealing with government agencies 
because of high turnover of staff and the young staff don't 
understand what's going on in catchments; 

 catchments want to have some flexibility to adjust policies and 
targets for local relevance; 

 people in some parts of the MDB (e.g. the ACT) are not very 
aware of their role in the Basin; 2and 

 you can only really understand how to manage drought by being 
involved in it directly: the Australian Government has not had this 
experience.  3 

Catchment management bodies (e.g. CMAs and equivalents) have 
emerged as key institutions for bringing people and policies together 
at regional scales, but the levels of authority and resourcing given to 
them varies widely. This is discussed further in the section on 
governance. 

It was also suggested that there has been a major flaw in 
communicating climate change. By scientists failing to acknowledge 
the personal experience of farmers, especially those who have been 
on the land for a long time, it has been difficult to get them to 
consider what science is finding out about climate change. As with 
all education and communication, it is vital to connect with people's 
personal experiences and worldviews. An acknowledgement of the 
importance of past cycles and the memory of farmers, and to couch 
climate change in terms of the way it affects those cycles, would be 
more successful than portraying it as something totally new that 
farmers know nothing about. 

There is a need to rationalise consultation in the future and the 
interpretation of consultation that has been done recently. MDB 
stakeholders are being asked to deal with unprecedented climatic 
changes and unprecedented policy reform at the same time. 
According to some interviewees, the social and economic research 
that is being done at the moment, as well as the research on 
adaptations to drought, is focusing mostly on people who have left 
the land and the exceptional performers who have managed to 
survive. This sets the bar very high for future management and 
raises fears that irrigators will be expected to cope with much less 
water than is sensible.  

                                            
2
  The consultants found that many people in the ACT are not aware, for example, that 

Canberra is the biggest city in the Basin. 

3
 Interviews with MDBA staff confirmed that they are aware of this perception and feel it 

is important to put it in perspective with the advantages of a nationally coordinated 

approach. 
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Assessment of the adaptive capacity of institutional frameworks 

The sections below interpret our interviews and literature review in 
terms of the criteria for adaptive capacity from Chapter 2. 

Clarity of purpose and issues 

The NWI, Water Act 2007 (Cwlth) and the various Commonwealth 
and State legislation and policies that flow from them, define the 
purpose of governments and the broad issues facing the MDB. This 
provides a firm basis for engaging and involving industries and 
communities in developing common values, goals and purposes for 
the future of the Basin. As discussed in later Chapters, however, the 
process of engagement and involvement is still far from complete, 
and the process of adapting to climate variability and change will be 
inhibited until the process is much more advanced. 

The past decade has seen an escalation in collection and analysis of 
data relating to water and its use by humans and the rest of the 
environment in Australia and globally. Water use plans in each State, 
and at the scale of the MDB, have been based on the best available 
science.  They have made major steps in defining purposes and 
issues at the scale of those plans, although many need to be 
updated to deal with what was previously unlikely levels of dryness. 

Most stakeholders interviewed supported the objectives and 
proposed approaches of the NWI. Their concerns arise from the 
perception that the Water Act 2007 (Cwlth) and the new Basin Plan 
will distort the objectives of the NWI by focussing predominantly on 
environmental issues. This focus is indeed required in the Act, but 
processes are under way to facilitate integration of ecological, social 
and economic aspects of water through the Basin Plan and the State 
plans that sit under it. Ultimately, whether the evidence base is used 
effectively in the future will depend on how effective these processes 
are. 

Diversity 

A strong response from those interviewed and from the literature 
was that water markets have been a welcome addition to the range 
of options for adapting to climate variability, and have been much 
more effective than expected. They have provided alternative 
sources of income to water users that saved many from severe 
financial hardship. From this point of view, water markets have both 
increased the effectiveness of policy approaches to water 
management in the MDB and increased short-term resilience and 
adaptability of water users by increasing the diversity of responses.  

Concerns were also raised about the role of water trading, including 
the role and influence of governments as buyers and sellers of 
water; and the perception of those at the bottom of the systems 
(i.e.  water users in South Australia) that water markets still fail to 
take their needs into account adequately. It will be important to 
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address these concerns so that water markets can achieve their 
potential as instruments to help adaptation. 

The Water Act 2007 (Cwlth) encourages the use of a much wider 
range of economic and other instruments to increase the diversity of 
responses to climate variability, but few of these have been 
developed or applied. This is a major opportunity for the future. 

Connectivity 

Issues of governance have relevance when considering both the 
types of connections between people and the achievement of 
integration and tight feedback about change. The authors have 
chosen to discuss governance under the heading of “Connectivity”.  
It is at the level of institutional frameworks that governance 
arrangements primarily determine whether networks among 
stakeholders are able to cope with change or become vulnerable to 
either collapse (if they have weak links) or stagnation (if they are 
overly complicated). 

It is yet unproven as to whether the Water Act 2007 (Cwlth) will 
address problem associated with management of open (commonly 
owned) resources. Large hydrological systems that cross borders 
are exposed to the risks attached to open resources. In 1968 Garrett 
Hardin published a short paper titled The Tragedy of the Commons 
in which he argued that it was difficult to restrain over-exploitation of 
common resources such as shared pastures, fish and water 
(Hardin1968).  

Critics subsequently nominated many examples of successful 
management of natural resource systems owned in common and 
suggested that his thesis was more applicable to open access 
resources which lack any effective overarching institutional 
framework able to control and regulate the behaviour of would-be 
users as a group. In the case of an open access resource it is in the 
interests of each individual user to expand their own consumption 
indefinitely because any restraint will only increase the volume 
available for their competitors. The eventual result is the complete 
destruction of the resource to the disadvantage of everybody. This is 
the fate currently being experienced by most large international 
hydrological systems. This included the MDB until the introduction of 
the new arrangements contained in the Water Act 2007 (Cwlth). 

In most nations, water management has traditionally been a local or 
State function with central governments only becoming involved in 
response to increasing conflict. Even in China, a nation famous for 
highly centralised water management, the trend over the last two or 
three decades has, until very recently, been towards 
decentralisation. However there are many water management 
functions that require central coordination. The challenge is the 
geographical and organisational division of roles and responsibilities 
needed to manage water effectively frequently does not match the 
established division of roles and responsibilities. This can cause 
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gaps in the capacity of water governance systems to develop a 
coordinated response to issues that threaten their environmental 
condition and resource security. 

There is extensive literature on alternative governance models for 
dealing with major environmental challenges across society. From 
this literature emerges broad agreement, reflected in many of the 
policies of Australian governments, and governments around the 
world, that large-scale challenges like those associated with water 
supply and sharing, require movement towards governance that is 
more multi-levelled (polycentric). Such models advocate matching 
authority and resources across society to the types of decisions that 
need to be made and to the spatial and temporal scales of those 
decisions. The technical term for this is subsidiarity (Paquet 2001). 

This philosophy was seen in the Natural Heritage Trust 
(Crowley 2001; Marshall 2008), the past policies of the MDBC 
(Marshall 2008), and current policies of the NWI and MDBA.  It is 
also prominent in the approach being taken to the emerging Basin 
Plan. The main elements of debate and disagreement among 
stakeholders in the MDB and around Australia are: 

 whether the rhetoric is being matched by lower-level policy and 
implementation, and  

 whether governments are going far enough in sharing authority 
and resources to achieve environments and societies that are 
likely to be resilient to future challenges and shocks and able to 
make the most of opportunities. 

Inappropriate decentralisation also has its risks. When water 
managers are responsible for only part of a catchment they are 
under pressure to favour the section for which they are accountable. 
This encourages them to export the costs of pollution or water 
shortages across borders wherever possible. Cost benefit analyses 
are almost invariably conducted from the perspective of each 
sub-basin and not that of the whole biophysical region. Polluting 
industries are placed near downstream borders, economic activities 
of marginal benefit within-border are given preference over economic 
activities of much greater overall benefit on the other side of borders 
etcetera. Within each sub-basin, costs and benefits are highlighted 
but usually minimal information for the overall basin is collected. In 
these decentralised systems data collection is usually organised by 
sub-basins, often measuring different things. This makes 
comparisons and whole-of-basin aggregations to compare different 
approaches very difficult. 

The balance between centralisation and decentralisation appears to 
lie towards the former. Dissatisfaction with the ability of central 
governments in Australia to develop and implement policies to 
address climate change challenges has led to increasing action at 
regional and local scales. It is likely that a substantial degree of 
additional progress towards better water management in Australia 
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could be achieved by a greater degree of sharing of authority and 
resourcing – a more polycentric governance model than exists at 
present. 

Apart from the issue of polycentricity, are decision-making processes 
in the MDB becoming overly complex as some stakeholders 
suggested? Research on resilience and complex adaptive systems 
has revealed that humans have a propensity to establish networks 
that become tightly interlinked in ways that do not promote effective 
cooperation and communication, but do make them vulnerable to the 
collapse of any part of the system. From the perspective of resilience 
theory, the current policy and planning processes being undertaken 
in the MDB could be seen as the culmination of many years of 
growing complexity approaching the upper part of the fore loop in an 
adaptive cycle (Figure 1, Chapter 2), in which case a “collapse” 
phase should be prepared for.  

Alternatively, that “collapse” or “transformation” might already have 
happened due to the recent crises, in which case the MDB might be 
entering a “reorganisation” phase in which there is an opportunity to 
avoid the complexities that constrained previous approaches.  

A third possibility is that the NWI and the Water Act 2007 (Cwlth) 
have shaken the system up and allowed the MDB to slide back down 
the fore loop to a less complex state.  

Which of these alternatives is appropriate depends to a large extent 
on how the Basin Plan process is executed. If it frees up resources, 
reduces complexity and speeds up decision making then the third 
possibility will apply, and the resilience and adaptability of the 
system will have been increased. 

Integration and feedback 

Many stakeholders expressed concern that the legislative and policy 
frameworks for water allocation and use in the MDB do not always 
encourage effective integration of ecological, social and economic 
implications of water. They pointed to fragmentation of responsibility 
between State departments and an overly strong focus on 
environmental aspects of water at the Commonwealth level. 

The reasons for fragmentation of responsibility relate to historical 
traditions about how governments tackle big problems, the 
competitive and often adversarial nature of interactions among 
government departments, and the division of powers between States 
and the Commonwealth in the Australian Constitution. To a degree, 
overlapping institutions and a diversity of approaches to common 
problems can enhance resilience; but competition between 
departments can remove overlap and create gaps that are not 
addressed.  Additionally, risk aversion, which has become an 
increasing characteristic of governments in Australia, can encourage 
adoption of common solutions rather than exploration of alternatives. 
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Under the MDBC framework, progress was made towards 
integration of ecological, social and economic aspects of water but 
this was limited by dysfunctional relationships among jurisdictions 
(Connell 2007). The NWI is part of the wider agenda of National 
Competition Policy that aims to meld the semi-autonomous States 
into a more unified national economy and society (Painter 1998). 
The NWI is meant to promote this process by strengthening 
management, encouraging water trading and reducing the 
significance of State borders.  

Concerns that ecological, social and economic aspects of water will 
not be effectively integrated under current State and Commonwealth 
legislative and policy settings are discussed above. The fundamental 
importance of applying an ecological systems approach to 
environmental questions is well established in the research literature 
and it would seem a reasonable corollary of this that management 
should also be systems-wide (Young 2001).  

More specifically in the case of water, the NWI4 appears to make no 
provision for a situation where a specific site is defined as 
sustainable (perhaps as a result of a locally focussed management 
regime) while the wider system of which it is a part is in a state of 
continuing decline (COAG 2004). This is made clear in many 
sections of the NWI. It requires „the return of all currently over 
allocated or overused systems to environmentally sustainable levels 
of extraction‟ and „recognition of the connectivity between surface 
and groundwater resources and connected systems managed as a 
single resource’5. Similarly, the planning framework is to „implement 
firm pathways and open processes for returning previously over 
allocated and/or overdrawn surface and groundwater systems to 
environmentally sustainable levels of extraction.‟6 

According to Dyson (2009), policies (including legislation) have the 
potential for perverse affects if they unintentionally contribute to: 

 increased water use above sustainable levels; 

 decline in water quality; 

 decline in other aspects of water resource condition (including 
ecosystems and other components of the physical state of water 
resources), or  

 undermining the ability of governments to implement water policy 
objectives. 

Examples of the potential ways in which policy and management 
could unintentionally reduce water availability or contribute to 

                                            
4
 NWI, paragraph 63, subsection ii (b). 

5
 NWI, 23, iv and x. 

6
 NWI, 25, v. 
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unintended spatial or temporal patterns of use are shown in 
Appendix G. 

Many of the issues mentioned in Appendix G were raised as 
concerns by those interviewed, especially: 

 transfers of water out of the Basin (e.g. to Melbourne);  

 changes in timing and location of water use as a result of CEWH 
purchases;  

 perverse effects of some river regulations (e.g. rewetting of 
wetlands that result in fish kills);  

 implications of urban and peri-urban expansion and the 
inadequacy of design principles in some places;  

 illegal diversions, growing unregulated and unaccounted-for use 
of groundwater;  

 need for better metering of water use;  

 increased and poorly accounted-for use of water due to 
improvements in efficiency of water use and the additive effects 
of many small and uncoordinated extractions throughout the 
Basin;  

 reduction in investment in research and development and a shift 
in focus away from research needed to prepare farmers for 
coming decades; and  

 concerns about the potential for the Basin Plan to be overly 
prescriptive. 

Action is being taken by the MDBA and State governments in many 
of these areas, and States will be expected to ensure that all 
diversions in the future remain within the SDLs set under the 
Basin Plan. Three important unanswered questions are whether 
metering and other measurement technologies are adequate to 
implement the SDLs; whether the information on which the SDLs are 
based is adequate; and how well the Basin Plan deals with 
uncertainty around SDLs and water accounting.  

Assessment summary 

Box 6 summarises the assessments made above. 

Box 6:  Summary of assessments of the adaptive capacity of institutional 
frameworks 

Clarity of purpose and issues 

 The NWI, Water Act 2007 (Cwlth) and the various Commonwealth 

and state legislation and policies that flow from them define the 
purpose of governments and the broad issues facing the MDB; but 
progress is needed on engaging and involving industries and 
communities in developing common values goals and purposes for the 
future of the Basin. 
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 The past decade has seen an escalation in collection and analysis of 
data relating to water and its use by humans and the rest of the 
environment, and this is being used in water use plans across the 
Basin. 

Diversity 

 Water markets have been a welcome addition to the range of options 
for adapting to climate variability and have been much more effective 
than most people expected. 

 Several concerns have been raised about the role of water trading, 
including the role and influence of governments as buyers and sellers 
of water and the perception of those at the bottom of the systems that 
water markets still fail to take their needs into account adequately. 

 The Water Act 2007 (Cwlth) encourages the use of a much wider 

range of economic and other instruments to increase the diversity of 
responses to climate variability; but few of these have been developed 
or applied. This is a major opportunity for the future. 

Connectivity 

 Governance arrangements primarily determine whether networks 
among stakeholders are able to implement legislation and policy 
effectively. 

 There is hope that the Water Act 2007 (Cwlth) will address problems 

associated with management of open (commonly owned) resources. 

 A challenge that Australia faces in common with many other countries 
is that the geographical and organisational division of roles and 
responsibilities needed to manage water effectively frequently does not 
match the established division of roles and responsibilities.  This can 
cause gaps in the capacity of water governance systems to develop a 
coordinated response to the issues that threaten their environmental 
condition and resource security. 

 There are increasing calls for Australian governments to facilitate 
governance that is more polycentric (adaptive), in which authority and 
resources across society are matched to the types of decisions that 
need to be made and to the spatial and temporal scales of those 
decisions.  Many stakeholders say that governments are not going far 
enough in this direction. 

 Governments are likely to be influenced by past examples of failure of 
poorly conceived multi-level governance approaches. 

 The complexity of decision making processes in the MDB is of concern 
but can be addressed. 

Integration and feedback 

 Many stakeholders expressed concern that the legislative and policy 
frameworks for water allocation and use in the MDB do not always 
encourage effective integration of ecological, social and economic 
implications of water. 

 The intent of the NWI is to promote integration by strengthening 
management, encouraging water trading and reducing the significance 
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of State borders.  The MDBA has the potential to achieve this but the 
mechanisms are not clear to many stakeholders. 

 There are many possibilities for perverse effects of current policies that 
need to be managed through effective monitoring, feedback and action 
processes facilitated by adaptive governance arrangements. 

Recommendations 

The following recommendations emerge from the above 
assessment. 

Clarity of purpose and issues 

1. Recognise the high risks if stakeholders continue to 
misunderstand the purpose and processes put in place by 
current institutional frameworks, and effectively address 
misunderstandings. 

2. Continue and enhance the processes of engaging and involving 
industries and communities in developing common values, goals 
and purposes for the future of the Basin. 

3. Communicate the processes for using evidence in Basin 
planning processes more fully and transparently 

Diversity 

4. Continue to develop water markets while paying attention to 
potentially perverse or inequitable outcomes by engaging in 
effective monitoring and feedback with stakeholders. 

5. Encourage the development of a wider range of economic and 
other instruments to help water managers and users to adapt to 
climate variability. 

Connectivity 

6. More effectively communicate how the implementation of the 
Water Act 2007 (Cwlth) can address problems associated with 
management of open (commonly owned) resources. 

7. As both a way to more effectively implement policy, and to 
remove obstacles to engagement with stakeholders, set up 
adaptive trials of new governance arrangements that match 
authority and resources across society to the types of decisions 
that need to be made, and to the spatial and temporal scales of 
those decisions. 

8. Consider the implications of the increasing complexity of 
decision making processes in the MDB, and take action to either 
avoid potential grid-lock, or collapse or manage transformation to 
new approaches. 
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Integration and feedback 

9. Continue to take steps to ensure that integration of ecological, 
social and economic implications of water will be achieved under 
current institutional settings and explain to stakeholders how this 
will happen. 

10. Engage stakeholders at all levels in the detection and avoidance 
of potentially perverse outcomes of legislation and policy. 
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5. ADAPTIVE CAPACITY OF WATER MANAGERS  

 

This section deals with the adaptive capacity of water managers and 
their responses to water shortage in the Basin since 2002. 

Who are the water managers? 

The water managers interviewed included: 

 water authorities in the States; 

 irrigation water providers (co-ops, companies); 

 the Commonwealth Environmental Water Holder; 

Key points 

 The uncertainties presented by climate and recent policy reform may be 
harder to deal with than the uncertainties of the market. 

 Water managers are responding directly to changing climate and to the 
policy responses to a changing climate. 

 Interim adjustments worked this time around, but may not be a long-term 
strategy. Emergency management approaches need to be replaced by 
more strategic approaches supporting preparedness. 

 The business of supplying water has forever changed. It‟s now about 
prioritising more than it ever has been. New business models have had to 
be adopted, and for some businesses this has meant seeing their role very 
differently. 

 Upgrading infrastructure has been important, but sometimes undertaken in 
a climate of business uncertainty. 

 Some adaptations have been transformative (i.e. new systems), while 
others have been based on adjustments (improving systems). The 
appropriate approach depends on the situation and climate forecasts. 
Examples of transformation exist in the Basin. 

 Infrastructure networking has increased management options, but this is 
not progressed across the entire Basin. 

 The Victorian and NSW State Governments' responses in particular have 
been appreciated among many water managers. 

 Maximising predictability and engagement are key requests of water 
managers. 

 The Basin Plan is an attempt to be strategic, and its success will depend on 
its hierarchical and nested approach to planning. 

 Urban water is a more prominent issue than it ever has been, and demands 
better planning of new developments. 

 The CEWH, as a buyer of water, is a new player among water managers. 

Its buy back role is not without risk, but the alternatives may be worse. 
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 other organisations with responsibility for managing 
water-dependent environments even if these organisation do not 
have entitlements to hold water; and 

 regulators within the MDBA. 

What triggers, needs and constraints are influencing water 
managers? 

Responses by water managers have largely been driven by the 
necessity of dealing with water availability that has dropped so low 
that it is no longer possible to supply every user at some level.  

The authors were told by several water managers that the global 
economic downturn had a limited affect because changes had 
already been driven by that time, and most water users were not 
heavily exposed to the stock market. 

Responses of water managers and users to the drought have been 
influenced by policy reform itself. Several water managers stated 
that uncertainty is magnified at least tenfold during droughts. 
Farmers are used to uncertainty but the difference in the last 
five years has been the superimposition of a long and tough drought 
with the biggest period of water reform in Australia's history. This has 
added pressure to farmers and water managers. Policy reform has 
traditionally been associated with periods of drought (a reality of the 
political process) but it is worth noting that this can hinder responses 
by water managers and users. 

Many lessons have been learned about water management over the 
past 120 years, and particularly during the past decade. This 
knowledge suggests that the adaptive capacity of water managers in 
the MDB over the next decade and beyond is likely to be determined 
by at least the following four major factors: 

 climate (including its variability and how it affects the suitability 
and location of current infrastructure); 

 legislative, policy and management responses to climate 
variability, including: 

 the implementation of the Water Act 2007 (Cwlth), the 
Basin Plan and its SDLs by the MDBA; 

 the operations of the CEWH; 

 the ways in which State governments interact with the 
Australian Government in implementing the Basin Plan; 

 State legislation and policy that interacts with Australian 
Government water policy to affect natural resource 
management and human well-being more broadly; 

 strategies by both levels of government for engaging 
industries and other stakeholders in designing and 
implementing policies, and  
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 whatever changes to Commonwealth-State relationships 
occur under future governments; 

 the evolution of water markets, other environmental markets 
and the broader national and international business 
environment that water managers work within in the future; and 

 future interactions between urban, peri-urban and rural water 
needs and approaches to meeting them. 

Although water managers have diverse objectives, scales of 
operations and approaches, all will have to deal with these major 
factors in the near and longer term future. 

What did the water managers tell us? 

Relationships with State governments 

Those interviewed in NSW and Victoria said they were happy with 
the ways in which their State governments have managed 
uncertainty in water availability to keep businesses viable while also 
meeting critical human and environmental needs7. They said that 
making interim adjustments in response to variability was the best 
that could be expected, and that such an approach would be 
appropriate for the future (but see comments below about the Basin 
Planning process).  

Those interviewed in South Australia were less satisfied with 
interstate agreements. These issues are discussed further in the 
previous Chapter.  

Water markets 

Water managers stated that water markets have saved many 
farmers in the southern Basin (see details in the following section) 
but that they have had little effect in the north as there are fewer 
opportunities to move water between uses and users. Further details 
of issues surrounding markets can be found both in the previous 
Chapter and the following Chapter, which deals with the responses 
of water users. 

Integration between town and rural water use 

Water suppliers that deal with both towns and rural areas have been 
able to manage competing demands, whereas there have been 
tensions between town, irrigation and environmental users where 
they are sourcing water independently. Further details can be found 
in the section “Participation of towns in water markets” in the 
previous Chapter. 

  

                                            
7
 The authors recognise that the States worked in cooperation with the Commonwealth, but 

this was not necessarily acknowledged by the interviewees. 

Interim 
adjustments 
worked this 
time around, 
but may not 
be a long-

term strategy 



Page 89 of 201 

 

The business of supplying water  

Future energy costs (expected to rise for the foreseeable future) 
suggest there will be continued use of gravity-fed delivery of water 
(versus pumping). In this respect, irrigation will probably retain many 
of its current characteristics into the future. 

In other respects, the business of supplying water and managing 
relationships with and between clients has changed profoundly. 

All irrigation water suppliers interviewed stated they have had to 
allocate significant time to talking with, and listening to, clients 
unhappy with their supply and/or generally distressed about their 
financial situations and lifestyle. They argue that this is largely due to 
policy uncertainties rather than climatic variation, which they argue 
irrigators are able to cope with. Market fluctuations and the global 
financial crisis are acknowledged as additional factors, but ones that 
could be better coped with if policy surrounding water allocations 
was clearer.  

Another major way in which the business of supplying water has 
changed is that irrigation companies have had to make decisions 
about prioritising who gets water and who does not. This has 
involved closing some parts of their grids if the amount of water 
needed for conveyance is not justified in terms of the number of 
users and water delivered. Making and implementing these sorts of 
decisions requires investment in sophisticated infrastructure and a 
range of skills needed to explain decisions to customers and, where 
necessary, to provide advice and assistance. 

These are issues that were not talked about in the past. 

For example, Murrumbidgee Irrigation was faced at times during the 
past decade with less water than was required to deliver allocations 
to rights holders. At times there was not enough conveyancing water 
to meet allocations, which has meant that it has not been possible to 
keep the whole system open all through the year. The system has 
been divided into continuous supply zones and rostered zones. For 
example, one person who owned a vineyard at the end of 21 km of 
channel was told he could not have continuous water because there 
was no one else on that channel and it would waste a lot of water to 
get his allocation to him. A compromise was reached in that water 
was run along the bottom of the channel and he pumped water from 
the channel rather than having the whole channel filled. 

About two thirds of the Murrumbidgee Irrigation Area has been on 
rostered water in the last four to five years. The focus during the 
driest times was on main arteries and towns. 

Murrumbidgee Irrigation has applied a one-to-one rule: if clients want 
a certain volume of water then Murrumbidgee Irrigation is prepared 
to use an equal volume of water to convey that water.  If, however, it 
requires more water to convey, the client needs to find additional 
water themselves. 
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In some irrigation areas the needs of isolated people were met by 
trucking water. 

Murrumbidgee Irrigation has relaxed its trading rules to allow people 
to trade their water - this was partly in response to ACCC rules, and 
partly as a compromise when water could not be delivered. 

Murrumbidgee Irrigation considers that over time, water availability 
combined with decisions by water distributors, will probably impact 
on property values. 

Irrigation water suppliers have needed to develop business models 
to allow them to remain viable in variable climatic times or they find 
themselves unable help water users. For example, some 
cooperatives have moved to fixed fees even though water supply is 
variable and to compensate they have offered deals like a 
10 percent dividend above water that is ordered. 

Water suppliers with large storage have come to see themselves as 
essential service providers for keeping the environment alive. Their 
role as large scale water holders is seen as an important way to help 
all of society deal with climate variability. To fulfil this role, 
investment in modern infrastructure upgrades is essential. As 
discussed below, however, matching infrastructure with water 
availability has been a challenge. 

Water managers stated that they have had to be innovative in 
several areas to cope with the recent drought years: 

 adopting new business models that enable them to maintain a 
steady cash flow even when water availability is fluctuating 
widely (these have mostly required water managers to provide 
some incentive for customers to accept the new business 
model, such as bonus water allocations); 

 becoming involved in encouraging innovation among their 
customers; 

 developing infrastructure that is both efficient at delivering 
water with minimal losses and enables sophisticated 
prioritisation of water delivery when there is not enough to meet 
all customers‟ requests; and 

 being prepared to be a middle-person between governments 
and water users, to both explain policy and help customers 
cope with difficult business and personal decisions. 

Balancing infrastructure with water availability and demand 

A major response of water providers has been to upgrade 
infrastructure to improve water-use efficiency and flexibility of water 
delivery. In some cases this has been aided by funding support from 
governments (Table 6).  
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Irrigation water providers, irrigators and other water users have 
taken steps in the past few years to increase the efficiency of water 
use by upgrading infrastructure. These efforts have been supported 
by investment by State and Australian governments, notably 
$5.8 billion through the Sustainable Rural Water Use and 
Infrastructure program as part of the Water for the Future initiative 
(Australian Government 2010d). This program has invested in NSW 
and South Australia to improve infrastructure, detect and reduce 
water losses from irrigation systems, and improve monitoring of 
water use.  

As mentioned previously, irrigation water providers are grateful for 
these investments but remain uncertain about whether SDLs under 
the Basin Plan will allow efficient use of the upgraded infrastructure. 
This question can only be addressed once the SDLs are made 
public. 

Table 6: The Australian Government‟s Sustainable Rural Water Use and 
Infrastructure program (Australian Government 2010d) 

Applicant Catchment Description of Projects Funding  

Coleambally 
Irrigation 
Cooperative 
Limited 

Murrumbidgee Measures aimed at improving scheme 
efficiencies including channel lining of known 
hot spots, on-farm upgrades, installation of 
water management technologies and 
provision of stock and domestic pipeline. 

  

$51,218,330 

Murrumbidg
ee Irrigation 
Limited 

Murrumbidgee Measures aimed at improving scheme 
efficiencies including modernisation of supply 
system and rationalisation. 

  

$50,000,000 

Marthaguy 
Irrigation 
Scheme 

Macquarie Measures aimed at improving scheme 
efficiencies including rationalising the scheme 
channels, provision of a stock and domestic 
pipeline and improved channel management 
technologies. 

$9,528,690 

Tenandra 
Scheme 

Macquarie Measures aimed at improving scheme 
efficiencies including restructuring of channel 
configuration, channel upgrades, on-farm 
upgrades and rationalisation. 

$37,475,140 

Trangie-
Nevertire 
Irrigation 
Scheme 

Macquarie Measures aimed at improving scheme 
efficiencies including provision of a stock and 
domestic pipeline, channel lining, on-farm 
upgrades and rationalisation. 

$115,000,000 

Upgrading infrastructure has been a different challenge in different 
parts of the Basin. New South Wales irrigation systems are better 
constructed and better planned because more government and 
private money was invested in them. Victoria‟s system grew up 
around a large number of small farms during soldier settlement. 

In the southern parts of NSW - for example Coleambally - irrigation 
systems have gone through a transformation. In the north it has 
been more about adjustment. Efficiency of water use is now quite 
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high in Coleambally (94 percent from the riverhead to the farm gate). 
Coleambally Irrigation has spent $20 million on totally changing the 
control of water. There has been a small amount of additional 
government money and some water given back from the savings. 
Victorian systems are considerably more old-fashioned and suffer 
greater losses. 

But changes in climate and legislative and governance 
arrangements have created new risks associated with upgrading 
irrigation infrastructure. Most of the irrigation companies interviewed, 
including those in Victoria and NSW, expressed some concern about 
whether water allocations under the Basin Plan and/or future climate 
would be sufficient to allow them to continue using their irrigation 
infrastructure efficiently.  

Issues surrounding the Australian Government‟s investments in 
upgrading infrastructure before SDLs are determined are discussed 
in the section “Coordination with other natural resource management 
issues and long term planning” in the Legislation Chapter. 

Shifting geographic location of irrigation 

The history of agriculture in Australia since European settlement has 
been largely about continuously bringing new land into production.  
There is growing consensus that this trend should be slowed, 
especially in southern Australia (Dunlop 2002). 

Many irrigation districts were established through government 
sponsored programs to achieve a range of objectives, including 
settling returned servicemen in rural areas. These districts are not 
always ideally located for irrigation. 

Regardless of past or present suitability of location, it is likely that 
many irrigation areas will become unsuitable for irrigation under 
some plausible future climate scenarios. Moving established 
settlements and extensive infrastructure will be challenging even if it 
is economically feasible. 

One example of an effective shift in location of irrigated agriculture is 
shown in Box 7. This development establishes irrigation further south 
in South Australia than irrigation has been traditionally practiced, 
which could be an important adaptive move if temperature increased 
and average rainfall decreased further to the north. This prospect 
offers both possibilities for adaptation of irrigation, and creates the 
potential for concern if it involves new and increased pressure on 
natural environments. 

There is now a large literature about the potential effects of climate 
change on agriculture, urban centres and biodiversity – the three 
biggest uses that water managers are called upon to supply water 
for (e.g. CSIRO 2008; Garnaut 2008; Stokes and Howden 2010). In 
the biodiversity literature, there is considerable discussion about the 
need for species to move as existing areas become unsuitable 
climatically (Hughes 2003; Pearson and Dawson 2003). Discussion 
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about adaptation by agriculture and towns is mostly about better 
water use efficiency, new technology and changing what is 
produced. There is rarely much discussion about agriculture or 
towns moving as climatic zones suitable for agriculture move:  
perhaps because this option is usually prohibitively expensive.  

Box 7: Langhorne Creek - a district adapting successfully to change 

Since the early 1990s Langhorne Creek has expanded the area under 
vines from 400 to 6,500 hectares. Its irrigators are economical in the way 
they use water. The average is only 2 MLs per hectare a year. Water is 
only one of the issues of concern. Others are world over-production, 
climate change and labour availability. More information can be gained 
about the Angus Bremer Water Management Committee through its 
website which among other things has their code of practice on it. There is 
also a vine improvement group but these organisations are planning to 
amalgamate to improve efficiency. 

Growers select their varieties very carefully and are moving away from 
French varieties to alternatives from southern Spain, Italy and Tunisia. 
Wine grapes take about 80 percent of the irrigation but there is also dairy, 
onions, turf and almonds grown in the district. The first pipeline to 
Lake Alexandrina was established in the early 1990s. It was a community 
pipeline used mostly for vines. There have also been other various pipeline 
schemes. For this region the drought dates from 2004. In 2007 the State 
government established a task force to consider future options.  

As part of the process, Langhorne Creek area prepared a business plan 
which was incorporated into the State proposal that went to COAG for 
approval as part of the package to get States to sign on for the COAG 
plan. In July 2008 Langhorne Creek received $90 million from the 
Commonwealth to match the growers $10 million. The scheme was built 
quickly in 2009, between May and October and is now seen as the key to 
the future of the district.  

The community feels that the reason they received such strong 
government support was that they wanted to control their future, and the 
State and Commonwealth governments supported them in order to provide 
an example to other districts. There is also the added advantage that this is 
moving irrigation further south which is strategically sensible given the 
climate change impacts on the Riverland to the north. 

There is a strong sense that community cooperation and ensuring that 
everyone feels that they are treated equitably and fairly, is the key to 
acceptance of change and adapting successfully to challenges such as 
drought and climate change. Much of the community activity is centred 
around the local sporting teams. The football oval is community owned, 
and not owned by the Fleurieu Peninsula Council which is responsible for 
the region. The football club is the core for many teams, including cricket, 
netball and bowls. Recently the community raised $50,000 through an 
auction, and there is also a community wine to which growers donate. 
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Expectations of the 2011 Basin Plan 

Comments by water managers about their expectation of the new 
Basin Plan are discussed in detail in the section “The Water Act 
2007 (Cwlth)” in Chapter 4. There is uncertainty in all States about 
what will happen under the Basin Plan, with most irrigation 
companies foreseeing challenges in managing SDLs. Depending on 
the SDLs and climate, some customers may not be able to stay in 
business. 

Knowledge for decision making 

Many of the ways in which water is managed today, and the attitudes 
that Australians bring to water management, were developed in the 
second half of the 20th century, during a period of higher rainfall. 
They are inappropriate during the current period of record dryness 
and are likely to be inappropriate periodically or continuously in the 
future (CSIRO 2008). Depending on the extent and rate of climate 
change, the economic production of irrigated agriculture in the 
Murray-Darling Basin could decline by 92-97 percent by 2100 
(i.e.  under the best-estimate no-mitigation case or the hot, dry 
extreme case presented by Garnaut 2008 and Quiggin et al. 2008). 
Even with the most optimistic and effective mitigation strategies, 
major adaptive changes to irrigated agriculture are likely to be 
required.   

An issue that does not depend as strongly on the details of the Basin 
Plan is the effective use of existing science. Khan (2008) is one of 
many who have argued that smarter ways of managing variations in 
water supply and demand are possible. These include reusing 
„waste‟ water, the use of underground reservoirs to store excess 
water during periods of high river flow, and spreading irrigation 
demand through alternative summer and winter cropping patterns. 
Using approaches like these, together with the approaches already 
being employed by irrigation water providers to prioritise water 
delivery and encourage maximum efficiency of water use, can be 
made more effective by using seasonal climate forecasting methods 
for predicting water allocation in irrigation areas. Although significant 
focus has been on the uncertainty surrounding long-term future 
predictions of climate, the high reliability of much climatic data for 
seasonal planning of water use has been overlooked. 

Infrastructure networking 

The development of networks of natural water courses combined 
with channels, pipes, pumps and the like has been a key adaptation 
that has arisen in the past decade for dealing with climate variability. 
We have given examples of the approaches developed in Victoria 
and southern Queensland, and the system in place for the 
Murray River is well documented. Similarly, the infrastructure 
developed by leading irrigation providers, which has allowed them to 
prioritise and control water flows to individual users, has been an 
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innovation that has allowed water users and communities to survive 
the dry periods of the past decade.  

Comments received from a number of interviewees, however, 
suggest that thinking about water supply and demand in an 
integrated and connected way across large geographic areas is not 
well progressed in some parts of the Basin. This could be an 
important area for improvement. For example, the opinion was 
offered that in NSW it is harder to move water around the State than 
it is in Victoria or South Australia, due to distances, orientation of 
waterways, differences in climate and water cultures between the 
south and the north, and the strong influence of the Newcastle-
Sydney-Wollongong corridor on State government decision making. 

Implementation of the Water Act 2007 (Cwlth) by the MDBA 

The consistently positive feedback from all irrigation water providers 
interviewed in NSW and Victoria, and also by many other water 
managers such as those in CMAs and other institutions managing 
environmental issues, suggests that these two State governments 
have been effective at engaging a range of water managers in the 
difficult decisions that were required in the second half of this 
decade. Early in the decade, concerns were being expressed widely 
about over-allocation of water entitlements and this was followed by 
unprecedented dry spells in which State water sharing plans and 
most other water policy failed. During the subsequent period of 
emergency management it appears that both the NSW and Victorian 
State governments consulted widely with industries and 
communities, and found compromises that allowed critical human 
needs to be met and industries to at least maintain their assets while 
waiting for better times. 

Some of those arguing on behalf of the environment were not so 
satisfied, largely because of evidence that water was being illegally 
diverted and used by some individuals, and that water for 
environmental use was not always well managed (Siewert 2007). 

In South Australia, relationships with government have been more 
problematic. Dissatisfaction with water availability among industries 
– arguably generated as much by actions of the other Basin States 
as by the South Australian Government – possibly led to electoral 
losses by the governing party. 

Our strong impression is, however, that while most stakeholders 
understood the position that governments found themselves in 
during the second half of the decade, they are expecting more 
strategic approaches to be adopted from now on. As the main 
argument for passing the Water Act 2007 (Cwlth) and for the 
Australian Government assuming high level power over water 
allocations was to provide this strategic approach, all stakeholders 
are now looking to the new Basin Plan to solve their problems. This 
is placing high expectations on the Plan and those developing it. 
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The most frequent concerns expressed by water managers and 
water users alike are that: (1) the Act is focussed first and foremost 
on the environment and it is not clear how, or if, social and economic 
factors will be considered; (2) the Basin Plan will not achieve 
integration of water management with other aspects of NRM; and (3) 
the responsibility for managing water in the MDB has moved from 
State government officers with many years of experience to 
Australian Government officers with little experience. 

It is clear that most stakeholders do not fully understand the nature 
of the Water Act 2007 (Cwlth). The Act is focussed on the 
environment as this is dictated by the heads of power that the 
Australian Government has under the constitution. The Act 
encourages consideration of social and economic issues but the 
process for doing this involves considerable consultation with 
stakeholders and care to avoid infringing on State‟s rights and 
responsibilities. For example, the States have primary responsibility 
for managing critical human needs but the MDBA needs to consider 
these at some level when setting SDLs.  

The Basin Plan cannot by itself achieve integration with other 
aspects of NRM because the Water Act 2007 (Cwlth) limits its scope. 
However, according to a senior Australian Government official, it 
should be possible for integration to be achieved via the Council of 
State Ministers that is part of the MDBA, if there is sufficient political 
will and resource allocation.  

The staff of the MDBA acknowledge that there is still much to be 
learned about high level management of water across borders, but it 
could be argued that fresh minds with experience in other areas of 
policy and management could be an asset; and that the constraints 
of inter-State rivalry have not allowed the experience of State-based 
experts to be applied to Basin-wide management under previous 
arrangements. 8 

Ultimately, it is clear that the current legislative and policy situation is 
far from ideal but it is not impossible for the sorts of outcomes that 
stakeholders are calling for to be achieved. In terms of water 
managers, the keys to being able to adapt to future climate variability 
and the legislative, policy and planning environment are the amounts 
of water allocated under the SDLs; the predictability of policies and 
plans; and the extent to which water managers are engaged in the 
decision making process. 

  

                                            
8
 A counter argument (which we explored in the legislation and policy Chapter) is that the 

previous arrangements could have been modified to achieve better whole of Basin planning 

(Connell 2007). Presumably, a policy shift towards a modified version of previous 

arrangements is one possibility for the future if the Water Act does not achieve its 

objectives, and we discuss this later in this Chapter. 
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Interactions between State and Australian governments  

In providing a strategic framework, the Basin Plan will set high-level 
requirements that are expected to be complied with in new State 
water resource plans (Australian Government 2009; MDBA 2009). 
These plans are to be introduced in 2019 in Victoria and in 2014 in 
all other Basin jurisdictions. „Temporary diversion provisions‟ can be 
introduced in addition to the SDLs set under the Basin Plan during 
transition period of five years after 2014.  

There is considerable debate, as revealed by many people 
interviewed, about how this hierarchy of plans will be implemented; 
how States can or will respond if they do not like what is in the Basin 
Plan; and what challenges might be made to the Plan. For example, 
it is our understanding that, although it is expected that the States 
will develop compliant water resource plans that are then accredited 
by the Australian Government Minister, questions are being asked 
about what the implications might be for the States and/or water 
managers and users if any or all of them ignore the directions of the 
Basin Plan. Questions have been raised previously about the 
chances of challenges to the reduction of water allocations by an 
Australian government in terms of constitutional conditions against 
impinging on free trade between States (Clark 2002). 

This debate indicates that there is potential for water managers and 
users to either become caught in legal and/or policy interactions 
between the States and Australian Government or between industry 
and other lobby groups and governments over the details of the 
SDLs. Remaining resilient to these potential pressures will require 
water managers to have a diversity of possible strategies; to 
maintain very good relationships between their customers and 
government agencies at all levels; and to find effective ways to inject 
appropriate and timely information into policy debates. 

Integrated NRM policies and management  

Another common issue raised by interviewees was the perception 
that legislation and policy have taken a step backwards from the 
ideals of ICM that are embedded in the NWI and were prominent in 
the programs of the MDBC. 

Senior MDBA staff, as well as other senior Australian Government 
officials, were of the opinion that the Water Act 2007 (Cwlth) is not 
necessarily a move away from ICM. They argue that a level of 
integration can be achieved within the Basin Plan and that further 
integration is possible through the Council of Ministers that is part of 
the MDBA. 

Only the release of the Basin Plan will resolve this question, but 
there is no doubt that there are strong concerns that water 
management will become disconnected from other aspects of NRM, 
with potentially negative results for the environment and human 
well-being. 
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Engagement of stakeholders 

Virtually all non-Australian-Government stakeholders interviewed 
expressed dissatisfaction at the level and style of engagement 
available to date in the development of the Basin Plan 

MDBA staff members are also not completely satisfied.  They state 
that the task of developing the Basin Plan has been larger and more 
complex than expected, and it has come at a time when:  a) there is 
insufficient time to properly engage stakeholders and b) most people 
in regional Australia feel that they have been asked to give up too 
much time for consultation with government, with very little tangible 
outcomes. 

Water managers feel strongly that they have little opportunity to 
engage with the Australian Government, especially in the past few 
years.  The authors feel that a strong lesson emerging from 
interviews with water managers was that managing through difficult 
times is made much easier if key industries are supportive. However, 
that the Environmental Watering Committee of the MDBC was 
responsible for many of the decisions that allocated enough water to 
water managers and water users to keep industries alive during the 
driest periods of the past half decade appears to have been 
overlooked. Nevertheless, many water managers feel they need a 
higher level of engagement to remain adaptable in the near and 
longer term future. 

Interactions between urban, peri-urban and rural water  

Up until 2006 there was a high level of confidence in urban water 
supplies reliant on rivers in the MDB. Water for urban use, and 
critical human needs in general, was considered to be a small 
component of available water in the Basin. Since 2006 this attitude 
has been challenged, and tempered. For example, in 2006-07 there 
was insufficient inflow to operate the Murray River for a full year, let 
alone provide for the critical human needs of communities. It was 
only by opening reserves that urban and restricted irrigation was 
able to occur. 

For some years, lone voices in various catchments in the MDB have 
been expressing concern about largely unstrategic urban 
development that could face critical water shortages in dry years 
(e.g. Cork and Delaney 2009). These concerns were easily 
dismissed when it was thought the needs of these areas was small 
compared with overall water availability. The last few years have 
shown that urban centres can come under considerable water stress 
during prolonged drought,  and meeting their needs can threaten 
other users and their livelihoods and cause major tensions to 
emerge within communities. 

Debate is now emerging around whether towns should compete with 
other water users in markets (as they do in Victoria if they need more 
water than their basic allocation) or whether their needs should be 
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met totally by government allocations (as occurs in NSW). Opinions 
differ on this issue and the basic lessons are still to emerge. 

An insight into a possible model for the future was gained by 
interviews with a representative of Lower Murray Urban and Rural 
Water. This water management organisation manages water for both 
urban and rural uses. This has enabled it to act as a point of 
dialogue and consensus-reaching between different users. 
Elsewhere in this report we discuss the example of Lower Murray 
Urban and Rural Water‟s role in helping water users around Mildura 
balance the needs of agricultural industries with the perceived need 
of the town to maintain its green image. This involved entering the 
temporary water market to secure water for urban use. 

Government water managers 

Much of the discussion in this Chapter has focussed on private 
irrigation water providers. Government agencies also had major 
roles in managing water flows during the drought, especially in the 
Murray system. A Senior Manager of River Murray, MDBA, offered 
the following lessons learned from managing the Murray River 
System in a recent paper to an international conference 
(Anon: Pers. Comm 2010): 

 the River Murray System is less reliable than we had previously 
thought (requiring new approaches, including a more 
conservative reserve policy, in future); 

 the Basin Plan, including the implementation of SDLs, will be an 
important step in rebalancing consumption in the light of a future 
with less water than has existed historically; 

 the Snowy Mountains Scheme has a vital role in providing 
system reserve; 

 low inflows can threaten urban security (see also the following 
sub-section of this report); 

 contingency measures should be used carefully (a range of 
contingency measures were identified and those adopted 
included: disconnecting wetlands; early pumping to Adelaide 
storages; reducing minimum flows), especially taking account of 
the need to repay water “borrowed” by contingency 
arrangements, and potential side-effects like acidification of dry 
river beds; 

 the environment bears a disproportionate share of impacts; 

 replenishment flows need to be managed carefully 
(e.g. rewatering waterways reduced to a series of residual pools 
by regulating flows has on occasions caused major fish kills in 
hot weather, despite careful thinking and planning); 

 water trade works well to reduce impacts of climate variability on 
the economy; 
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 there is merit in allowing individual irrigators to carry-over water 
from one year to the next to help them manage variability in 
water availability; 

 the historic record may no longer be a reliable basis for making 
predictions about the likelihood of what may occur in the future 
(although exploring future possibilities using information about 
the past can be useful); and 

 there is a need for ongoing reform (building on such reforms as 
implementing a Basin Plan, establishing SDLs, buy-back of 
water for the environment, changing carry-over policy, and 
improving opportunities for water trade), including reviewing the 
operational rules for the Murray and a major review of the 
Murray-Darling Basin Agreement. 

Operations of the Commonwealth Environmental Water Holder  

The activities of the CEWH have been described in the previous 
Chapter. The CEWH can be considered, however, as a water 
manager. The Australian Government has committed $3.1 billion 
over 10 years to purchase water in the Murray-Darling Basin. The 
amount of water available (Australian Government 2010c) for use by 
CEHW depends on the amount of water available for purchase, 
prices that CEWH has to pay, and seasonal water allocations. The 
CEWH web site indicated that the total volume of environmental 
water allocated for delivery by the CEWH to date is approximately 
120 gigalitres.  

The CEWH is required to use its holdings to protect or restore 
environmental assets of the MDB, and other areas outside the Basin 
where the Commonwealth holds water so as to give effect to 
relevant international agreements. Water that is held in the MDB is 
required to be managed in accordance with the environmental 
watering plan developed by the MDBA. The environmental watering 
plan will be part of the Basin Plan and will be developed in 
consultation with State governments and stakeholders. 

A panel of scientific experts has been appointed to advise the CEWH 
on the use of environmental water. 

Use of water by CEHW has begun before the implementation of the 
Basin Plan. Its environmental objectives, outlined in its prioritisation 
framework (Australian Government 2010a), can be summarised as: 

 avoiding the loss of threatened species; 

 avoiding irretrievable damage or catastrophic events; and 

 providing drought refuges to allow recolonisation following the 
drought. 
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The latest published figures indicate that 108.1 GL of water have 
been allocated to 24 floodplain and wetland sites in NSW, 
South Australia and Victoria in the 2009–10 water year-to-date 
(Australian Government 2010b). 

The Productivity Commission (2010) identified several issues with 
the approach to the water buyback: 

 the allocation of risks of reduced water allocations to 
governments and water entitlement holders is unclear, making it 
difficult for water entitlement holders to decide when it is best to 
sell water versus hold it until later; 

 there are risks in buying water for the environment before 
priorities for environmental water under the Basic Plan are 
finalised (although there are different views held by the 
Australian Government and other commentators about how large 
these risks might be); 

 if too strong a focus is placed on water for the environment, 
there is potential for “one misallocation of resources (too little 
water for the environment) to be replaced with another (higher 
than necessary social and economic cost)”; and 

 it will be important to consider impacts of water purchasing on 
communities, but there is also potential for some notions of 
equity of impact to clash with market forces (and NWI objectives) 
that encourage water to be traded to its highest value use. 

Concerns about these issues were expressed by many of the water 
managers interviewed in this project, but two additional concerns 
were expressed most frequently and strongly: 

 that unstrategic buying of water by CEWH will create a „Swiss 
cheese‟ effect, with farms no longer practising irrigated 
agriculture being dispersed among irrigation enterprises, leaving 
fewer farmers from whom to recover the joint costs of water 
delivery, and potentially compromising the prioritisation of water 
delivery by irrigation water providers; and 

 that the CEWH will not operate as a typical market participant as 
it will only buy and not sell water if it is holding more than it 
needs, thereby distorting the market. 

The Productivity Commission (2010) suggests that the Swiss cheese 
effect may not be as significant a problem as suggested, if irrigation 
companies are wise about termination fees for water provision 
contracts and if many farmers who sell part of their water continue to 
engage in irrigated agriculture. It also seems likely that the CEWH 
will need to develop agreements with irrigation water providers to 
enable real or virtual movement of water for environmental purposes. 

  

The CEWH‟s 
buy back role 
is not without 

risk . . .  
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The alternative to targeting water buyback to rationalise irrigation 
systems could create bigger problems (Productivity 
Commission 2010). 

In relation to the potential impact of the CEWH on water markets, a 
recent report by the Australian Bureau of Agricultural and Resource 
Economics (ABARE) (Hone et al. 2010) estimated that CEWH is 
likely to acquire around 6 percent of surface water entitlements 
across the Basin, which might lead to a 2.4 percent decline in the 
gross value of irrigated agricultural production (GVIAP) and a 
1.6 percent reduction in irrigated land use. 

Impacts were predicted to vary between regions and industries 
(e.g. horticultural intensive regions in the southern Murray are 
expected to experience smaller declines in GVIAP than more 
broadacre oriented regions further upstream, such as the NSW 
Murray and Murrumbidgee regions; and horticulture is expected to 
suffer smaller declines than broadacre cropping). 

The model results suggested that entitlement prices might be around 
13 percent higher in the northern Basin and 18 percent higher in the 
southern Basin than would be the case in the absence of the 
buyback.  

Hone et al. 2010 concluded that “the main effect of the buyback will 
be to bring forward reductions in irrigated activity that would have 
otherwise occurred when the new sustainable diversion limits come 
into effect under the Basin Plan”. 

These are all issues about which there will continue to be divergent 
opinions. The lesson to be learned is that the use of markets by 
governments is a new and still unpredictable policy intervention that 
should be monitored closely and reviewed and, if necessary, 
adjusted regularly. 

Given that the role of the CEWH is very new and contested, it may 
be useful for water reformers to consider strengthening its 
independence and organisational capacity, including in research, 
and improving its links with the States.  

Assessment of the adaptive capacity of water managers 

The sections below interpret our interviews and literature review in 
terms of the criteria for adaptive capacity from Chapter 2. 

Clarity of purpose and issues 

Water managers are largely responding to a given phenomenon: 
they are dealing with water availability that has dropped below the 
capacity to supply every water user. They are also dealing with an 
issue that presents high levels of uncertainty and risk. It is in this 
stressful environment that water managers are operating with an 
admirably high degree of effectiveness, both in how they carry out 
their operations and in how they act to implement government policy.  

. . . but the 
alternatives 

may be worse  



Page 103 of 201 

 

Water managers are responding to policy settings at both Australian 
Government and State levels, and as such their actions have an 
indirect link to the evidence-base underpinning these policy settings 
(see Section 4 dealing with Policy). To that extent, they are operating 
with some level of clarity and purpose. 

This purpose, however, has been defined somewhat by a framework 
of emergency management, and while this has worked in the past, 
increasing climate variability in future will demand more strategic 
thinking and policy direction. 

Operating in an environment that is becoming more uncertain has 
meant that many of the water managers have had to adopt new 
business models. These models have needed to reflect the demands 
of new policy settings as well as the demands (and anxieties) of their 
water user client base. As such, while the models have had to allow 
a certain level of flexibility (see „Diversity‟ section below), sometimes 
the people associated with the water users have had to work beyond 
their traditional roles. In particular, some employees are often called 
upon by clients to help understand the implications of government 
policy, and sometimes they act as de facto financial and social 
counsellors. 

The middle-man role played by many water users, particularly in an 
environment of unprecedented uncertainty, is resulting in their 
increasing level of participation in research initiatives as a means of 
improving their decision making capability. In many cases, this 
decision making capability has had to broaden from traditional 
irrigation and water supply expertise to now embrace wider social, 
economic, business management, resource accounting and 
environmental expertise. 

Diversity 

As discussed above, the business models being adopted by water 
users are in response to the need to be flexible and cope with 
increasingly competing demands. Government policy has, however, 
assisted many water users by broadening the strings to their bows, 
including participation in water markets and accessing assistance for 
infrastructure upgrades. 

Increasing water use efficiency and water supply efficiency has been 
an important element of water management investment; and 
considerable upgrading of infrastructure, often with government 
assistance, has been a major adaptation strategy. Often this strategy 
is followed despite uncertainties about future policy implementation 
(e.g. not knowing whether future SDLs will allow efficient use of 
upgraded infrastructure). 

As businesses, water managers prefer certainty, and so are likely to 
favour adjustment strategies over transformative strategies. Where 
regions require transformative strategies, water managers must be 
closely engaged to the extent that they can help facilitate 
transformation. 
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As discussed in the previous Chapter, there is concern about the 
dual role of government as both buyers and sellers in the water 
market and this policy/management nexus requires consideration 
from both accountability and communication perspectives. 

Connectivity 

Water managers are frequently the first point of connection to water 
users and as such often bear the initial brunt of public frustration 
over water allocations and water policy. Because they deal at the 
coalface with water-trade and allocation, they are particularly attune 
to public and business sentiment and frequently have to deal with 
confrontation. As such, many water managers have placed an 
emphasis on transparency, playing a public advisory role and 
providing assistance directly to water users. This has helped 
strengthen the social capital of some of the water managers. 

The capacity of water managers to be adaptive lies in their own 
decision making processes, access to good information and the 
skills they employ to effectively negotiate within diverse 
communities. 

There is evidence that irrigation water providers and CMAs have 
been effective in public consultation processes, sometimes filling a 
void in State and Australian government processes. They are 
particularly well positioned to deal with the rural / urban interface. 

A large range of research providers including CSIRO (Water for a 
Healthy Country Flagship), Bureau of Meteorology, State Water 
agencies, CRCs (i.e. Irrigation Futures and eWater) and a range of 
universities work in collaboration with water managers to develop 
improved decision-making processes, management practices and 
water efficient technologies.  

Integration and feedback 

The business role and geographic location of many water managers 
places them in the unique position of dealing directly with a range of 
stakeholders in such a way that they become a point of integration in 
practice if not by design. To some extent this vital integrative role, 
combined with their evolving business models, can help ensure their 
longevity and adaptive capacity. 

The integrative role has a range of dimensions.  Water managers act 
as: interpreters and communicators of policy for water users; 
decision agents for urban and rural stakeholders; facilitators of broad 
community engagement; and service providers for economic, social 
and environmental outcomes. 

The catchment management role that some water managers play is 
a means of ensuring that narrowly focussed water policy can be 
dealt with in the broader context of land use and regional 
sustainability. That said, the reporting and program management 
requirements for delivering water policy objectives of Government 
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stakeholders can limit the extent to which this integration takes 
place. 

Assessment summary 

Box 8 summarises the assessments made above. 

Box 8: Summary of assessments of the adaptive capacity of water managers 

Clarity of purpose and issues 

 Many water managers have their purpose defined for them, either in 
responding to government policy or in some cases as the direct 
reflection of government legislation (e.g. the CEWH). 

 Often water managers act within a framework of emergency 
management, but will require more strategic guidance in future. 

 Water managers are adapting through the adoption of new business 
models and ways of operating. 

 Water managers are increasingly becoming involved in research to 
help them understand the uncertainties they deal with and to broaden 
their management options. 

Diversity 

 Government water policy approaches have broadened the range of 
options for adapting to climate variability, and water managers are 
adapting to play a middleman role in many of these. 

 Many water managers have upgraded infrastructure to adapt to 
increasing demands for enhanced water use efficient, sometimes 
associated with new or evolving industries. 

 Where regions require transformative strategies, water managers must 
be closely engaged to the extent that they can help facilitate 
transformation. 

 There is concern that some government agencies play a dual role of 
buyer/seller and that there is a need for greater independence in these 
roles. 

Connectivity 

 Water managers are frequently the immediate point of connection for 
the broad range of water policy and water user stakeholders. 

 Many of the water managers have proven to be effective community 
negotiators and play an important communication and engagement 
role that can be built upon. 

 Water management is where the theory of climate change needs to be 
defined in terms of tangible responses (i.e. made real), and many 
water managers are engaging in this process. 
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Integration and feedback 

 Water managers often become the de-facto integrators in the absence 
of integrating policies. They deal with social, economic and 
environmental issues and services, operate across landscapes and 
often deal with competing urban, peri-urban and rural issues. 

 The integrative role of water managers, when combined with adoption 
of new business models, can strengthen their resilience and adaptive 
capacity. 

 This integrative role is not well supported by competing government 
programs that have non-integrative investment and reporting 
requirements. 

Recommendations 

The following recommendations emerge from the above 
assessment. 

Clarity of purpose and issues 

 Water managers need to be engaged in defining the processes 
for implementing policy. They are a target audience for 
engagement and communication, but should also be co-opted as 
facilitators for engaging and communicating with water users in 
terms of regional delivery. 

 Communication of Government policy (such as the 
Water Act 2007 (Cwlth)) to water managers should include adult 
education processes and training as a means of increasing skills 
as well as awareness. This could be done in conjunction with 
industry peak bodies. 

 Criteria for funding research involving climate adaptation 
strategies should include the need to meaningfully engage water 
managers as well as water users. 

Diversity 

 Engage water managers in the development and implementation 
of a wider range of economic instruments for managing and 
allocating water. 

 Encourage the development of a wider range of economic and 
other instruments to help water managers and users adapt to 
climate variability. 

 Identify those regions where transformative strategies are critical 
given climate change scenarios, and work with water managers 
to identify alternative futures and pragmatic strategies for getting 
there. 

 The CEWH will need to develop agreements with irrigation water 
providers to enable real or virtual movement of water for 
environmental purposes. 
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 The anticipated and unanticipated impacts of the CEWH‟s water 
buyback operations should be monitored, reviewed and if 
necessary, adjusted. 

Connectivity 

 Communication with, and engagement of, water managers 
needs to be in specific regional contexts, involving empathy of 
the local social, economic and environmental conditions that the 
managers are operating within. 

 The facilitative role of many water managers needs to be 
acknowledged, respected and utilised for mutual benefit at 
regional, Basin, State and national scales.   

Integration and feedback 

 The integrative role of many water managers needs to be 
acknowledged, respected and utilised to ensure that integration 
of ecological, social and economic implications of water will be 
achieved under current institutional settings. 
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6. ADAPTIVE CAPACITY OF WATER USERS  

 

This section deals with the adaptive capacity of water users and their 
responses to drought conditions. 

  

Key points 

 Understanding about climate variability varies widely and many are still 
sceptical about climate change. 

 Farmers have made significant advances in dealing with less water, 
without which many would no longer be in business. Psychological 
makeup (i.e. risk profile) has been an important aspect of adaptability. 

 Farmers will adapt by making marginal improvements.  Many who have 
survived have gone back to basic rules. 

 Families have often lasted longer than corporations as they can make 
more sacrifices – but at what personal cost?. 

 Diversification has been easier for some people and in some places 
than others. 

 Attitudes towards the environment‟s water needs are divergent. 

 Many in regional communities are disengaging due to reform fatigue. 

 For enterprises that need constant water, temporary water markets 
have been vital. 

 If SDLs are set at current levels there will need to be significant and 
transformative changes to industries. 

 The price of water might drive irrigation to new places. 

 Trading in water has become an alternative to primary production for 
some. 

 Overuse and contamination of aquifers is a major concern. 

 Opportunities and challenges differ considerably  from north to south. 

 Lack of investment in strategic R&D is limiting ability to adapt. 
Moreover, many land and water users do not feel that science is being 
made sufficiently accessible to them. 

 Much has been learned in the past decade about large scale water use 
for environmental outcomes. 

 There is a need for objective assessment of the values of 
environmental assets. 

 Many water users in towns do not understand their role in Basin water 
dynamics. 

 Desalination is being accepted as a solution to water shortages, but 
such solutions can be expensive and may impede movement towards 
a water efficient culture. 

 There are examples of programs that encourage resilience that can be 
used as models for the MDBA. 
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Who are the water users? 

The water users interviewed included: 

 irrigators; 

 dryland producers (graziers); 

 township citizens; and 

 environmental advocates (including NGOs). 

Responses of water users to drought conditions 

Historical perspective 

As one interviewee put it: “We do not understand, or we do not pay 
enough attention to, our history.” For example, seemingly we have 
forgotten why the Snowy Mountains Scheme was established. 
During the 1930s and 1940s, there were massive droughts across 
much of Australia, and the Snowy Scheme was set up to drought 
proof the nation. Following this, Australia experienced a very wet 
period from the 1950s through to the 1980s and most Australians got 
used to having a lot of water. We did not appreciate at the time that 
this period was abnormal, and so we allocated amounts of water that 
were not sustainable in the long term. This was a development era in 
which some of the country‟s largest dams were built. 

A key question might be: “Why did we allocate the amount of water 
from the Murray and Murrumbidgee systems that we did, when we 
knew that those systems failed in the 1890s?” 

In the past decade policy makers and land managers have been 
dealing with a legacy of over-extraction and trials of innovative 
approaches to trading water across borders at the same time as 
catchments across the MDB have been facing the worst drought for 
over 100 years. In some catchments, inflows have been less that 
25 percent of the long-term average and there has been inadequate 
water for general security allocations in nine of the past 10 years. In 
the case of the Lachlan catchment, for example, the current drought 
has been worse than the worst case scenario predicted from 100 
years of modelling. 

Attitudes, beliefs and understanding 

Interviewees consistently stated that people in regional Australia 
accept that there is climatic variability, and that people have adapted 
well. They have developed methods for conserving moisture in 
towns and on farms. The hindrance, they say, has been cash flow as 
the sudden change in water availability has been hard to deal with. 
For some, the global financial crisis has not had much impact as it 
came after the main impacts of drought. Belts had already been 
tightened. 

One of the key lessons learned from the recent drought has been 
that water has value and is a finite resource: 

The history of 
current water 
problems is 
sometimes 

overlooked 
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“We used to manage water systems by taking variation out - we 
have now realised that we can't do that; the dams were not big 
enough”. 

Farmer interviewees informed us that they were one of the few 
sectors of society that has truly appreciated the nature of climate 
variability. Yet for some of those interviewed, the latest drought has 
taught them that we may be entering into a period where the 
extremes will be greater and possibly much harder to manage for. 

Among those interviewed, there has been a discernible shift in 
attitude reflecting a greater appreciation of variation being the norm, 
rather than wet or dry periods being the norm. “We have learned that 
there are wet and dry periods - not just wet and dry years - and that 
management needs to be different in wet from dry.” This is a lesson 
that Victoria and NSW are building into their management strategies 
and we will likely see in the Basin Plan. 

Residents of Perth went through a shift in thinking 30  years ago 
when their climate became much drier. Cities in the east are starting 
that shift now. People in Melbourne have become used to water 
restrictions and consumption levels have come down. Adelaide‟s 
supply used to be thought very secure but that situation has 
changed. The attitude in Canberra is that a degree of restriction is 
the new „normal‟. 

The recent drought has increased understanding about the different 
perspectives of different community sectors. This is reflected in the 
findings of the Drought Policy Review Expert Social Panel (2008) 
and represents a major opportunity for communication as such 
understanding was poorly developed previously. 

Not all attitudinal changes have been uniform, however. Some 
people are reportedly saying that drought is the new norm but many 
are still saying that this has happened before and “things will come 
good.” The recent floods confirmed these people's views in their 
minds. A common saying is "the one in 100 year drought has been 
broken by the one in 100 year flood". 

One interviewee recalled that a politician recently spoke to a group 
of irrigators and told them that farmers in the future would have to be 
more adaptable. This raised great anger as these farmers argued 
they have always been that way. There is a widespread viewpoint 
that decision-makers don't understand what is already happening.  

A leading farmer and CMA official in the northern Basin pointed out 
that many more farmers are using the latest techniques to minimise 
water use and impact on the environment than governments think. 
He argued that government incentives need to be targeted at more 
advanced approaches to farming than they currently are. 

Many of the irrigators still in business were around when the 
government was “throwing out” licences to encourage irrigation, 
which was an unpopular form of land use at the time. For these 
people the current debate causes bemusement and angst. 

High climatic 
variation and 
drought are 
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Many irrigators and dryland farmers stated that they have been 
aware for some time that climate variability is part of their world and 
that this was probably learned prior to the current drought, especially 
due to the 1980s' dry period. On the other hand, other community 
representatives have told us that in some areas the last decade 
came “out of the blue“ for many citizens. 

There is a diversity of understanding about climate variability in 
regional communities. People understand that dryness is about lack 
of rain, but they do not necessarily comprehend the nature of climate 
variability and the need to think beyond one season, one year or 
even longer. For this reason, it is important to keep providing 
information in small amounts and to meet people “where they are at”, 
on their patch and in terms that they understand. The credibility of 
information depends where it comes from: we were told on many 
occasions that newspapers and government are not trusted, but 
local sources are. 

Despite the increased acceptance that dry is normal, many people 
(some say the majority) in regional communities are sceptical about 
climate change. The months following the decision by the Labor 
government to defer pursuit of it climate change policy has not, we 
were told, helped. “It is getting harder to get people to focus on 
climate change when our politicians can’t”.  

A large number of rural interviewees consider that what we have 
witnessed in recent years is just part of a process of climate 
variability. Ironically, it was reported to us that many irrigators have 
interpreted the fact that “even the worst predictions made by the 
IPCC are not as bad as what we have had in the last few years” as 
confirming that climate change is not happening. 

Attitudes towards the environment and its water needs are still 
divergent. For example, social tensions have emerged in the Lachlan 
catchment, especially recently, as those interested in conservation of 
wetlands have started saying water users are hurting the catchment 
because water is not reaching wetlands. Irrigators say that there has 
been very little extraction of water by irrigators, and that dryness of 
the wetlands is mostly to do with lack of water availability generally. 
Such disputes are often due to a combination of inadequate 
information and poor understanding of the dynamics of water flows 
and water regulation in dry times (this issue is also discussed under 
the “Communication and engagement” section of the Legislation 
Chapter).  

People are taking time to get used to the idea of trading 
environmental water – it used to be considered that environmental 
water was “just kept” rather than traded. There remains a view 
among irrigators that water is first and foremost for irrigation.  
Environmental water is viewed by many as an add-on once irrigation 
requirements are met. 
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Understanding of the dynamics of water transport in rivers has gone 
through a phase shift – at least within agencies and water 
management authorities and companies. A critical issue that has 
emerged is the realisation that an amount of water is needed to be 
able to deliver water to where it is needed (conveyance water). Prior 
to 2006 - 2007 we did not know where the break-even between 
providing water and conveying water lay. There is now much better 
information, and in future dry spells we will be able to plan water 
allocation and conveyance much more effectively.  

Similarly, until recently there has been substantial knowledge, 
developed in the 1980s and 90s, about how to deal with floods.  
However, there was little knowledge about how to cope with drought, 
and this has improved due to the extreme dryness of the past five 
years. 

One social tension that has emerged in many catchments due to 
drought lies between dryland farmers and irrigators, but not in an 
expected way: we found in interviews that dryland farmers are 
reluctant to criticise the irrigation industry as those involved in 
irrigation are often their friends and neighbours. The tension 
therefore lies more in what is not said and what debates are not 
taking place rather than what is taking place. 

Reform fatigue has been mentioned elsewhere in this report. The 
opinion was offered that the 1994 decisions by COAG were seen as 
almost the last straw by many irrigators, and the current round of 
reforms have pushed people to their limits. Many are not listening. 
Most want certainty, but think the current arrangements are just too 
hard to keep up with. It was estimated by one interviewee that more 
than 50 percent of irrigators are not completely across what is 
happening and are not aware nor prepared for future change. 

One view put to us is that "if you survived the last 10 years you can 
survive the Basin Plan". 

Cooperation is reported to vary greatly between catchments. In one, 
for example, we were told that pooling of water to grow a common 
crop had been encouraged but failed due to a lack of trust or 
willingness to collaborate. In another this was reported to be a 
common practice. It seemed that the latter catchment had a history 
of operating as a cooperative. 

A notable word of caution was proffered by one irrigation water 
provider. This person suggested that you can't look at people's 
behaviour over the last five years and conclude that this is how they 
will act in the future. Over the last five years people have done a 
variety of things to get through what they thought was a temporary 
dry spell. A survey undertaken by the interviewee revealed that, if 
water comes back to long-term averages, most people responded 
that they will consolidate and expand, but if water drops too far 
below that level they will sell out. 
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Demands from water users have been, reportedly, determined in 
part by individuals‟ psychological makeup (i.e., individuals‟ 
responses have not been clearly related to their financial situation) 
but also largely by commodity prices. It has been easier for dairy 
farmers to cope when, for example, hay and grain prices are low 
than when they are high. The drought hit many grape growers hard 
because there was a downturn in prices for wine grapes at the same 
time as the drought. The long wine grape price boom prior to the 
downturn caused delays in dealing with over supply or drought 
preparedness.  

The interactions between commodity prices and water were a major 
consideration in how farmers dealt with the 2006/07 drought and the 
resulting low water allocations.  This reduced the resilience of many 
farmers. It should be possible to use these insights to better prepare 
water users for future dry times by encouraging them to consider 
factors that reduce resilience. 

Adaptation via what is produced (the case of agriculture) 

As one would expect, the two most common forms of response to 
drought on farm are either to change what is produced, or change 
the way it is produced (i.e. changing the way they use water).  

A constant theme raised by farmers is that there are no easy 
answers to managing climate variability. Many of the climate 
forecasting tools that were showing promise in the 1990s have not 
lived up to expectations during the past ten years. Many farmers who 
were previously able to demonstrate improved profitability from 
applying climate tools to their farming systems, found these tools are 
inadequate in unprecedented droughts (Price and Goode 2009). 
That said, researchers were able to observe trends among farmers 
who were able to more successfully manage climate variability (see 
Box 9). Box 10 provides more specific examples of the adaptation 
strategies that can be used by various agricultural industries across 
Australia. 

In the north of the Basin there is a significant amount of cotton grown 
due to the return farmers can get on their investment.  Farmers are 
also able to cope with uncertainty of water supply because if it does 
not rain they don't plant. Many rely on mixed farming operations to 
manage their income streams. 

For those practising permanent horticulture, on the other hand, it is 
important to have water at all times. As the drought started, many 
fruit and grape growers experimented with managing their crops in 
maintenance mode but they found that the impact of a season of 
under-watering was long-lasting. For citrus the impact lasted for 
about five years and for grapes, two years. Others tried 
micromanaging their water supply but found that if they misjudged it 
and were hit by a heat wave they suffered huge losses. After about a 
year of this experimentation, permanent horticulturists realised that 
they needed water and they entered the temporary water market to 
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ensure they got it. They found that the main factor affecting their 
profitability was commodity prices rather than water. For example, in 
2009 there was only a 43 percent allocation of water, but table 
grapes had the best returns ever. From the interviews, it seems that 
so far the price of water has been less important than fluctuations in 
commodity prices. 

 

In the Goulburn Broken catchment, the key coping strategy for dairy 
farmers has been to diversify into two different systems: grazing 
systems and feed-lotting. Those who did not make this switch, failed. 
“People have changed the food mix more than ever in the last eight 
years and the cows look better and healthier than ever.” One dairy 
farmer said he used to chase water all through the summer, now he 
feedlots for three to four months a year.  

If the next Basin Plan sets SDLs at the current levels, however, this 
will drive a complete rationalisation of the irrigation industry. 

Similarly, in the north, people in the Namoi are assuming a 30 to 
40 percent reduction in the cap. This will require major permanent 
adjustments and people will probably need support. 

In some areas, diversification is more difficult. Coleambally, for 
example, is a small town set up around irrigation. Coleambally 
Irrigation Cooperative has water as its core business but it is 
prepared to commit to the larger bottom line. Irrigation is a defined 
and limited market. If prices go up they can't be shifted elsewhere. 
They have to be added to the cost of local production. Coleambally 
Irrigation tried investing in value-adding businesses such as a prune 
company but that didn't work. Irrigation companies generally have 
found that investing in value-adding enterprises is not viable. 

  

Box 9: Observed trends in successful management of climate variability 

 Solid understanding of local climate history as the basis for greater 
understanding (which was apparent also in 1999). 

 The use of American weather and climate websites for both long 
and short term forecasts (a new development since 1999). 

 The application of sophisticated tools (such as software for tracking 
sub-soil moisture and wheat yields) for making full use of all 
available moisture. 

 Shifts in the nature of crops and stock run on the properties, 
moving away from riskier varieties and activities. 

 Opportunistic decision making – being ready to act on short notice 
to take advantage of weather conditions. 

 In a few cases, deciding to leave the enterprise altogether. 

Blackadder 2005 
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Box 10: Adaptation strategies by a range of agricultural industries  
(Howden et al. 2007) 

Grains 

 Zero tillage and other minimum disturbance techniques, retaining 
residue, extending fallows, row spacing, planting density, staggering 
planting times, controlled traffic, erosion control infrastructure. 

 Crop varieties with appropriate thermal time and vernalisation 
requirements, heat-shock resistance, drought tolerance, high protein 
levels, resistance to new pest and diseases. 

 Soil fertility management (fertiliser application, type and timing, 
increase legume phase in rotations). 

Cotton 

 Improvements in water distribution systems (to reduce leakage and 
evaporation), irrigation practices such as water application methods, 
irrigation scheduling and utilising moisture monitoring techniques. 

 Management systems that improve nitrogen use efficiency. 

 Crop varieties with appropriate, heat-shock resistance, drought 
tolerance, higher agronomic water use efficiency, improved fibre 
quality, resistance to new pest and diseases (including introgression of 
new transgenic traits). 

 Avoidance of resistance of pests (both insects and weeds) through 
appropriate integrated pest and weed management systems to 
maintain transgenic technologies. 

Viticulture 

 Varieties of wine grapes grown in a region in a gradual but timely 
manner to better suit the projected climate. New „longer season‟ 
varieties can be sourced/bred. 

Grazing 

 Stocking rate adaptation to conditions; rotational grazing management; 
strategic spelling. 

 Modification to the timing of mating based on seasonal conditions. 

 Breeding and management of animals to reduce heat stress, 
particularly where livestock are handled more intensively. 

Sugarcane 

 Precision irrigation, on-paddock water use and off-paddock water 
quality impacts and the management of increased climate variability 
through seasonal forecasting. 

 Improvement in varietal characteristics that enhance resilience. 

Horticulture 

 Varieties of fruit and vegetables so they are phonologically suited for 
future conditions and reassess industry location. 

 Altering crop management and implementing breeding programs to 
avoid adverse crop responses to increasing temperatures. 

Rice 

 Enhancement of water productivity of cropping systems through 
continuing efforts to reduce rice water use, consideration of new crops 
and rotations, irrigation technologies and farm layouts. 
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Similarly, in the Murrumbidgee Irrigation Area dryland cropping is not 
an option - all attempts have failed. The soil is not suitable for 
anything other than irrigation or broadacre stocking and this is what 
land is likely to return to if irrigation disappears. 

There has been a lot of talk about price points at which different 
crops enter or leave the market. For example it is said that dairy 
farming in the Goulburn Broken is profitable if water is less than 
$250-$300 per ML. In Sunraysia the price point for dried fruit seems 
to be around $300 per ML. 

A key question asked by some interviewees is how the price of water 
might eventually drive movement of agriculture. For example, many 
water users under conditions of uncertainty may need to enter 
temporary water markets and buy more water than they need.  If 
water costs become too high however, they will be prompted to 
move their enterprises elsewhere where water is cheaper and/or 
more reliable. 

In South Australia an exit package was offered to irrigators on small 
blocks if they removed their irrigation infrastructure. They were 
allowed to keep owning their block and living on it. Around 1500 
applications were expected but the scheme only received 250, of 
which 150 were approved. 

The Lachlan Catchment Management Authority ran a program 
recently with Australian Wool Innovation and the Department of 
Primary Industry in NSW. Landowners were asked to do a one-day 
course on the economics of farm management in drought. After 
completing the course they were eligible to apply for a $10,000 grant 
to be used for drought adaptation and mitigation. The interesting 
outcome was that a large proportion of the people involved elected 
not to take the grant but to destock and to not continue trying to 
produce during the drought. Another observation from this catchment 
was that that there have not been less farm sales during this drought 
as in previous ones. It seems that landowners in the Lachlan have 
somehow found ways to keep "battling on". 

On the other hand, we were informed that many farmers in northern 
Victoria have taken opportunities offered by the Northern Victoria 
Irrigation Renewal program and have left the land. 

An observation by a senior government official who has travelled 
regularly through regional Australia for over 20 years is that during 
the most recent drought the land did not look as degraded, 
suggesting that land managers have learned to manage in drought 
to minimise impacts. Widespread adoption of minimum till cropping 
systems and the use of temporary containment strategies during 
drought has helped reduce soil loss across much of the basin 
(Latta 2008). 

People have coped with the drought by working off-farm and making 
many sacrifices. Many large enterprises have failed after throwing 
significant amounts of money at production and using great amounts 
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of water, until ultimately they were unable to remain functioning. 
Families are more able to make cutbacks but they suffer a lot of pain 
in doing so. Here, the findings of the Drought Policy Review Expert 
Social Panel (2008) are quite sobering: 

The Panel found that dryness impacts on how farm families 
function through separation and isolation; increased burdens 
of responsibility, belt-tightening and contribution of further 
labour to the farm, particularly by women and children. Issues 
surrounding succession planning cause great stress during 
times of dryness because of reduced cash flows and unmet 
expectations. While many male farmers say they are coping, 
they may not recognise or understand some of their coping 
mechanisms are placing great pressure on their families. 
While arguably tolerable for short periods, this has the 
potential to erode the composition of families and the 
development of children. 

Irrigators are always looking for marginal improvements – they are 
price takers. They keep finding new ways to cope. Leading irrigators 
have made great advances in water use efficiency. Crises focuses 
production and efficiency advances. Those with water in cotton 
growing areas of NSW, for example, have recorded record yields. 

A major impact of the drought is to remove inefficient and less 
resilient irrigators and to leave behind the efficient and resilient ones. 
The greatest requirement for coping with the drought has been 
flexibility. 

Several water users (farmers) told us that they and other successful 
farmers have gone back to basic rules of fallowing pastures and 
planting only when the subsoil water is at the right level. They have 
resisted the pressure is to grow more and more crops that is bringing 
many farmers undone. From an economic point of view, we were 
told, “farmers have become addicted” to high numbers of crops and 
have purchased infrastructure and equipment adapted to higher 
productivity – “they need to adjust and it will hurt.” Many farmers are 
accustomed to the previous wet periods and many will break the 
rules and try to plant with less sub soil moisture; thereby taking 
bigger risks. The bottom line is that it's easy to adapt if you stick to 
the rules but there are pressures from bankers who push greater 
frequency of cropping to repay loans. 

Five rules offered by one interviewee (borrowed from a report by 
Hassall and Associates) are: 

1. remember what it was like in the past; 

2. never let stock fall to less than half their normal weight; 

3. always plan to sell if things are not working out as hoped; 

4. sell non-breeding stock first, then old stock and finally core 
breeding stock last; and 

5. sell stock before carting water. 
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Many of the adjustments by farmers to changing climate are not 
recognised as such – even by those who have made them. For 
example, farmers who have done well through the drought have 
been careful to purchase the best value inputs at the best time. 
Similarly, another type of adjustment to changing climate has been 
adjustments to machine settings due to the dryness of soil.  

As water allocations in the north of the Basin have been reduced 
more farmers have turned to dryland cropping to generate cash flow 
(although not at the same level as previously). Cotton has attracted a 
lot of money and is the most profitable land-use at the farm level 
(mainly due to the size of enterprises rather than water use 
efficiency). 

In the southern catchments a major response to the drought has 
been diversification. Around Coleambally, as in the Goulburn Broken 
further south (see Box 11) all growing was previously summer crops.  
Now farmers are moving to winter crops as well, such as wheat, 
barley, soy and others. The tough times have prompted 
diversification. Rice is still grown in good times because it gives the 
highest return and there is enough residual moisture for a winter 
crop as well; but as water becomes less available, less rice is being 
grown. In 2009 good winter crops were grown but commodity prices 
were down so this wasn't very successful. (As discussed elsewhere, 
the trigger for changes in land management has not been climate 
alone). 

Box 11: Snapshot of adaptation to climate variability in the Goulburn Broken 
catchment 

Catchments that support diversification of crops (e.g. the Goulburn Broken) 
have coped better with droughts than places where fewer options are 
available (e.g. Mildura, Deniliquin) and reliance on water is high. 

Versatility has been an important characteristic of people who have coped. 
Ten to 15 years ago people had fixed ideas about crops and rotations - 
now people tend to watch for opportunities and change what they are 
producing and how they are producing it. 

A lot of farmers in the catchment are moving from perennial crops to 
annual crops. For example planting annual rye in autumn so that it can 
grow through winter.  Winter used to be a time when very little grew but 
climate change has extended the growing season. Autumn has become 
the key season rather than Spring. Another benefit of warmer winters has 
been that there has been less call for off-farm adjistment and keeping 
stock on the farm doesn't do as much damage to vegetation as it used to.  

Milk production has dropped by about 25 percent but the number of dairy 
farmers has fallen by about 50 percent.  That is, the more productive ones 
have survived. The bigger dairy farms now milk year round and have more 
frequent calving. 

Cropping enterprises have suffered more than stocking because of their 
reliance on rain and the patchiness (chance) of rainfall. Variability in rainfall 
is an issue but it has benefits as well as disbenefits. Some areas of the 
Goulburn Broken catchment, for example, are producing grains where they 
never used to. 
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In the Lachlan catchment, greater use has been made of bore water 
which is associated with greater costs.  This had led to people 
planting crops of greater value. Prior to the drought, the Lachlan was 
changing as it was a late developing catchment. A significant amount 
of water was used for pasture, particularly for growing lucerne. There 
was some money in a number of irrigated cereals. By the late 1990s 
as water became tradeable and the price was rising, there was more 
planting of summer crops with high return, with some cotton in the 
lower catchment. Since then, as the drought has taken hold, those 
farmers who already had a developed system looked for high-value 
crops such as potatoes, sweetcorn, beetroot and melons. Some 
water has also moved into horticulture. 

People in the Lachlan who relied on surface water and general 
security water have had little water over the last eight years. Many of 
these have focused on dryland farming with the exception of during 
parts of 2005 and 2006 when there was some water available. 

Changes in the climate have seen dairying and high-value 
horticulture such as fresh produce and nuts move south. 

Local towns have suffered across catchments but those in the west 
of catchments have suffered more. The connection between 
agriculture and towns is deep, and again the findings of the Drought 
Policy Review Expert Social Panel (2008) act as a sobering reminder 
of this: 

In the Community section, the agriculture sectors are identified 
as remaining important to many rural and regional towns. When 
family farms are struggling with events such as dryness, the 
communities in which people normally spend their money and 
participate also suffer. Dryness negatively impacts on the ability 
of members of a rural community to work together for the 
benefit of the whole community, eroding the capacity of people 
to engage in community projects or do the voluntary work that 
keeps rural communities alive. In some places there appears to 
be a wide range of non-government organisations, volunteers, 
welfare agencies, community and church-based organisations 
seeking to help drought affected families. This help can come 
through distributing food parcels, clothing, pamper packs, and 
helping with the payment of household bills. 

In South Australia, many of the dairy swamps have been effectively 
abandoned. Many irrigators have moved further south and are using 
groundwater. Dairy in some cases has gone to dryland supported by 
buying in feed.  

Around Mildura, many farmers, especially growers of annual crops 
like vegetables, have sold their permanent water and now use 
temporary water (see also the section “Water as a commodity” 
below). 

A trend that we may see in the future is phased production: 
landowners will own a central farm with good water security where 
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they will invest in infrastructure and expect to produce constantly but 
they will also have other farms that they will put less capital into and 
only farm on them when water is available. 

The importance of information flows 

In the Goulburn Broken catchment information flow has been 
important to help people adapt, and large industries like dairy have 
been helpful to their members. 

There has been a lot of corporate purchasing of land (for example by 
Macquarie Bank) in the Lachlan catchment. Corporate buyers have 
been more popular in the Lachlan than in other catchments because 
they share their research and development more freely. 

Exchanging information, communicating well, and providing 
supporting services within rural communities, especially those 
communities under stress, poses significant challenges highlighted 
by the Drought Policy Review Expert Social Panel (2008): 

Chenoweth argues that living and working in rural 
communities poses significant challenges for human service 
providers and they need special preparation for this kind of 
work. She considers there is evidence rural practice differs 
from urban in requiring more generalist skills, a better 
appreciation of space and place factors, a need for practice to 
be embedded in communities, an ability to work with 
indigenous people, an awareness of the problems and 
opportunities posed by technology, and an ability to live and 
work in a small community where it may be difficult to separate 
personal and professional life. To adjust to these differences, 
more student rural placements may be valuable, together with 
more integrative education for human service practitioners. 

Water as a commodity 

Aspects of water markets and costs of water have been discussed 
elsewhere in this report. Here we focus on comments from 
interviewees about trading in water as an alternative to primary 
production – a phenomenon that has become common as a result of 
the climate variability of the past decade. 

An example of water as a commodity was given by Steve Mills 
(Murray Goulburn Water and a dairy farmer) at a recent conference 
in Canberra. He reported that in a recent dry year he received only 
an 18 percent allocation of his entitlement. This was not enough to 
grow a crop so he sold his water to South Australia and used the 
proceeds to fully feed his cows and get high production. 

In the Lachlan catchment, those who rely on water have focused on 
using it more efficiently. Many have sold their entitlements, including 
a large amount to Riverbank (the NSW government water holder) 
and to the CEWH. This is expected to be a growing type of 
transaction in this and other catchments as the water buy back 
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proceeds. 

In Victoria, farmers along the Loddon have worked together to find 
new ways to stay financially viable - in this case selling water as a 
commodity. 

Landowners have become water-market speculators.  In the future 
many might see themselves as dryland farmers and water sellers, 
according to one MDBA interviewee. Around Coleambally irrigators 
were able to sell water on temporary markets during dry years to 
perennial croppers who were in close proximity. This is a typical 
story throughout the south of the Basin.  

In the north of the MDB there has not been as much opportunity for 
trade because of the black soil (Namoi), which doesn't lend itself to 
horticulture or vegetables. Some people have tried crops like 
Almonds in raised beds but they lost them after heavy rain. Thus 
there is less flexibility in the entrepreneurial mix. People in the Namoi 
have tended to carry over water in dams rather than trade. 

From a farmer in the south of the Basin: “It will be more important 
than it ever was in the past to look at future options: whether to buy 
water or something else”. 

Groundwater 

Use of groundwater is becoming a key issue as research reveals the 
extent to which aquifers have been utilised in Australia. Concern has 
been expressed both in terms of direct use of groundwater, as well 
as contamination of groundwater. In the context of drought, the 
former is of more immediate concern. Other concerns include the 
indirect use of groundwater and the reduction of recharge into 
aquifers as a result of various land-use changes, including intensive 
forestry plantations, many aimed at dealing with salinity and other 
environmental issues. 

Geosience Australia (2010) estimates that groundwater use in 
Australia has increased to around 6,000-8,000 GL/py, compared to 
5,000 GL/py in 1996-97 and 2,600 GL/py in 1983-84. 

The potential impact of groundwater pumping for agricultural and 
urban use extends beyond the reduction of future groundwater 
supplies. Dr Rick Evans suggests the such pumping affects the rate 
of baseflow and/or stream leakage unless:  

 the aquifer is disconnected from the stream (note that a 
perennial stream is unlikely to be disconnected from 
groundwater over its entire length); 

 the amount of pumped discharge is offset by reduction in 
discharge to some other groundwater discharge point; or 

 the amount of pumped discharge is offset by some additional 
(induced) recharge from another source such as a lake or 
wetland (Evans 2007). 
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Potential impacts of groundwater pumping in the drought of the 
1980s are only now becoming apparent. In one NSW catchment we 
were told that use of groundwater has increased from around 
20 percent of total water used in 2000 to around 85 to 90 percent in 
2010 (i.e., there has been a large substitution of groundwater for 
surface water). The full impact of this is not yet understood. 

Impacts of pumping and other activities in the Coorong are also 
poorly understood but are being reviewed and the seriousness given 
to this issue upgraded.  

North versus south comparisons 

Comparisons between the north and the south of the MDB have 
been made throughout this report. The differences are large in some 
respects, including: 

 in the south there tends to be government developed irrigation 
schemes (for example Coleambally and Murrumbidgee) whereas 
in the north they are more privately developed; 

 in the North (Namoi) all irrigators are the river pumpers or users 
of underground water.  This gives them greater adaptive 
capacity to deal with variability in either climate change or policy; 

 the north is largely driven by tropical weather patterns. It 
experiences unpredictable storms, and water availability is more 
volatile than in the south (except for the last five to six years); 

 the ecology in the north is different, e.g. streams and creeks are 
not constant; 

 agriculture in the north is more attuned to the seasons with most 
agriculture focused on the summer months; and 

 the north of the Basin is more used to variable allocations of 
water as they never got used to 100 percent allocations. 

It is important to recognise that different solutions are needed in 
different places. For example in the south, flood plain harvesting is 
seen as something that should be banned, whereas in the north 
many people see this as the best way to produce crops.  

There was a strongly held viewpoint among many interviewees that 
the MDBA doesn't have as good an understanding of the northern 
communities (that is communities north of the Macquarie River) as 
those in the south because its experience is mostly related to the 
Murray and Murrumbidgee rivers. 

R&D and use of science 

The past decade has revealed that research and development have 
been valuable in helping Australians adapt to climate variability in 
many ways, but science has also become embroiled in some of the 
most contentious issues. As this decade draws to a close, 
investment in research and development appears to be waning, both 
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because funding tied to industries‟ profitability is at a low point but 
also because science seems to be losing favour with governments. 

Interviewees reported that the rate of technological growth has 
slowed (see grains example, Figure 7 below). Some interviewees 
claim this is aligned to reduced public expenditure on research and 
development, while others suggest the financial slowdown could 
have had an effect (though the grains example suggests a long-term 
decline). This has affected the ability of landowners to adapt even in 
the more resilient agricultural units. The average productivity doesn't 
look so bad but increasingly it is the top 50 percent who are keeping 
the average up while the bottom 50 percent struggles. 

 

Figure 7: Cropping sector productivity growth 1977-2006 (GRDC 2009) 

Farm terms of trade has dropped 2 percent per annum in recent 
years (Mallawaarachchi et al. 2009) (see Figure 8). This needs to be 
balanced by increased there has been a tendency to spend less on 
research at a time when it is most needed. 

 

Fig 8: Terms of trade in Australian agriculture 1967-2006 

The opinion was also expressed that research and development is 
not being thought about in a strategic way. A lot of research 
providers are scratching around directed by who has money. The 
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Water for the Future programme has no research and development 
component. There are large knowledge gaps in the Murray-Darling 
Basin Plan that need research and development.  

Interviewees suggested that research is not being driven by an 
understanding of people's needs and knowledge of the landscape. 
For example, with respect to catchment hydrology it was assumed to 
be adequate to measure flow at the bottom of a catchment and the 
top would be okay. It now seems this is not true. Increasingly, there 
are calls for more research on watertables and the impacts of 
groundwater extraction in upper catchments.  

A number of interviewees also stated that research results are not 
being communicated well. Experiences of scientists who have been 
involved with communities throughout the MDB for many years 
informs them that the community will accept the best available 
science if it is exchanged with them in appropriate ways. There is a 
strong impression across interviewees that governments are not 
engaging as seriously with communities as they did in the past. In 
the Living Murray programme, the authors were told, Government 
went out and made sure the science was on the table early. 
However, the science is only now starting to come out in the Basin 
planning process. 

The authors were also told that it is important not to just inform 
people what the science says, but to allow them to interrogate it and 
come to an understanding of it; otherwise people will not believe it. 
People will be particularly suspicious if the science comes late in the 
process. 

Climate change science in particular has not been made available in 
forms that people can understand. This view is consistent with 
studies across the world (Ockwell et al. 2007). In a widely acclaimed 
booklet on communicating difficult climate messages (Futerra 2010), 
two metaphors are explored (1) sell the sizzle, not the sausage and 
(2) climate change sounds like hell, so where is heaven? 
Considerable attention is presently being paid to better climate 
communication in the wake of the Copenhagen negotiation. 

According to at least some stakeholders, a lesson from the past 
decade is that we need better approaches to long-term research and 
development support -- not necessarily just more funding but better 
coordination and focusing.  

A number of interviewees were supportive of what the Basin Plan is 
trying to do, but felt there is a need for more research behind it 
and/or more clarity of what research is going into it. There is a 
perception that a lot of the knowledge that has been used in the 
current process, including that in the CSIRO sustainable yield report, 
has not been peer-reviewed and has been found to be faulty at 
times. 

On the other hand, several senior scientists reported that reliable 
science is available to allow very good long-term modelling of the 
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past. It is possible to calculate the probability over a 120 year period 
of meeting current allocations. For example, the water yields that 
Melbourne expects to get in the future have a 15 to 16 percent 
probability of occurrence over 120 years. Similarly the flow regimes 
currently allocated in the Murray Darling Basin have a 25 percent 
probability of occurring. This knowledge is there but is not being 
used in policy. It is, however, being used by landowners who have 
been on the land a long-time because they or their parents and 
grandparents remember these past events and they know that water 
has gone through cycles of availability. 

In the ACT, new approaches to managing urban wetlands are being 
adopted, based on new modelling that recommends planting of 
plants that do not rely on being wet the whole time and can cope 
with drying. 

A quote from a senior CMA official speaking with knowledge of 
attitudes across all NSW CMAs: “There is not enough research and 
development, especially with respect to plant breeding. People are 
very concerned about the recent drop-off in research and 
development. This is, however, understandable since much research 
and development is funded by levies and these have naturally 
declined”. 

Environmental management 

Over the past decade, catchment managers have learned more 
about applying water over large scales for environmental 
management. For example, the management of the Barmah 
wetlands and the creation of floods to create environmental flows in 
northern Victoria has been a source of major advances in 
environmental understanding. 

Much has been learned about getting multiple benefits from water 
including integrating irrigation with environmental objectives, using 
drought refuges to assist in wildlife conservation, and managing fires 
(although this is likely to still be a major – or increasing – challenge 
in the future). 

Before the recent drought, there were three types of water in 
Victoria:  water held in storage; water flowing through the system 
and needed to meet obligations; and water above the cap, which 
depended on rainfall. Environmental water came from this third 
category and was not actively managed. This has changed, and a 
strong focus is now on managing environmental water. 

The approach being developed in Victoria is to consider how much 
water is needed for critical environmental values. Basing planning on 
average years is unsound. Different approaches are needed 
depending on where you are in a drought cycle or how dry the year 
is. These ideas have been picked up by the CEWH and the Living 
Murray program, and should be included in the new Basin Plan 
(some interviewees questioned whether this is happening). 
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There are six categories of water provision to the environment in 
Victoria. The aim is to have most environmental assets at level four 
or five but at least level two. It is unrealistic to try to provide high-
level support to the environment everywhere (according to these 
interviewees, who perceive that this is what the Basin Plan will try to 
do). 

Environmental programmes based on cost sharing with the 
Australian Government under the National Action Plan for Salinity 
and Water Management were consistently oversubscribed in some 
catchments, indicating interest in the environment has not decreased 
during the drought, while other catchments report a drop off in 
environmental work as the drought got more intense. 

Throughout most of the past decade there has been enthusiastic, 
mostly voluntary, support for environmental programmes from many 
farmers in several catchments. A lesson, according to several 
interviewees, is that farmers are more inclined to do this when it is 
voluntary than if it is required through regulation. It is argued that 
regulated environmental actions would result in the costs being built 
into costs of production. 

A senior official in an irrigation water provider suggested there are 
three components to environmental management:  actions which are 
mandated;  actions that are just smart business; and actions that the 
community wants but which are not mandated.  

Being at the bottom of the MDB, South Australian interviewees had a 
different view of environmental issues. They remain concerned that 
the situation of the Lower Lakes, for example, is the product of an 
accumulation of decision making upstream rather than integrated 
and strategic thinking and planning. For them, the lesson is the need 
for a new approach to defining a functional river that can be scaled 
down in dry periods and up in wet periods when the connections and 
links are stronger.  

Opinions vary about sites like the Chowilla floodplain or Lake 
Bonney, depending on where people are located in the Basin. A 
clear lesson is that there are few objective views of environmental 
priorities, and there is a need for more effort to help people in 
different parts of the Basin hear and understand one another‟s 
perspectives in a non-competitive environment. 

Many diverse comments about environmental management were 
received that have not been reported here in detail. It is clear that 
there are diverse views on the role of environmental water, and the 
impacts of wetting and drying cycles on wetlands. Some people 
believe the environment will recover eventually without help and can 
produce examples that they think support that view, while others feel 
that environmental management is still not considered seriously 
enough in planning. There appears to be a generally poor 
understanding of the ecology of river-associated ecosystems and 
their importance to humans. 
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Multi-level governance 

Lessons learned about governance required to support better water 
management in the MDB are discussed in detail in the legislation 
and policy Chapter of this report. In summary, there is widespread 
agreement that greater engagement with stakeholders across the 
range from central government to local land management is needed.  
But this needs to include more appropriate sharing of authority and 
resources matched to the scales of information gathering and 
decision making needed. 

Adaptation of urban centres 

Water managers across the MDB have learned from the drought that 
in dry times water requirements of towns can become major 
components of river flows. It was argued by several interviewees, 
however, that water users in towns do not fully understand their role 
in the water dynamics of the Basin. Many people in western Sydney, 
for example, say they expect Warragamba Dam to refill at some 
stage in the future, not realising that demands have far outstripped 
supply. Similarly, most people in towns and cities still think that use 
of water for lawns and gardens, for example, doesn't make much 
difference. 

The issue of where is an appropriate place to live with respect to 
water, fire and other environmental issues is becoming more and 
more prominent. The recent bushfires have brought this issue into 
focus. In general, people should not build where they're going to put 
more pressure on emergency services. There also should not be a 
need to evacuate public buildings like hospitals, police stations and 
the like during floods or fires. 

One solution being applied to the problem of towns dealing with 
climate variability is to disconnect them from that variability by 
getting water using desalination technology. There are strong 
opinions for and against this approach.  The argument against is the 
environmental impacts, including energy use, while the arguments 
for is that these impacts are less than the impacts of building new 
dams. The hope for the future is that the energy costs of the 
technology will come down. Desalination is now used widely by 
towns in South Australia and it is proposed for Melbourne and 
Sydney. 

There is a strong argument that alternatives to desalination have not 
been fully explored, including recycling and stormwater harvesting. 
There is evidence, for example, that stormwater is about as much as 
people drink in major cities. Singapore does recycling well 
(Tortajada 2006). These approaches are, however, less appealing 
politically as they generate debate and public concern about health 
issues. 

Regardless of the approach taken, there is an argument for standby 
schemes for water supply, like, for example the electrical industry, 
when demand exceeds supply. At the moment the main tool is water 
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restrictions.  

In regional Australia, urbanisation is becoming a concern in some 
catchments (although others report no such concerns). The 
difference seems to be that where there is concern, it is associated 
with lack of strategic thinking and planning about water demands for 
urban areas and where water will come from in dry times. 

An emerging issue is whether or not towns should compete with 
other water users in water markets. In Victoria, urban water suppliers 
hold entitlements just like everybody else. Further discussion of this 
issue can be found in the legislation and policy Chapter. 

Resilience and transformation 

Various interviewees commented on issues related to resilience and 
transformation (which were discussed in Chapter 2). For example: 

 How do we get debate about whether some parts of the system 
are in transition and need to be helped to transform rather than 
keep them the way they were in the past? There is a need to 
plan for the future rather than protect the past. For example, 
riparian areas in the west are very vulnerable due to salt and 
lack of water and it might be more appropriate to change their 
vegetation mix rather than retain the traditional historical system. 

 Groups of individuals are working together to help one another 
and to find community solutions. Terms like structural adjustment 
are harsh but these community actions are a way to counter that 
harshness. Catchment management authorities have played an 
important role in bridging the gap between bottom up initiatives 
and top-down initiatives, many of which don't meet in the middle. 

 A good example of a government initiative that has been very 
effective has been the Drought Employment Programme (in 
Victoria). This program was initiated by the Department of 
Primary Industries and integrated social objectives with 
environmental and economic objectives. It focused on employing 
local people to help them develop new skills (for example, 
fencing) and many of them went on to find new employment with 
these new skills. This program had good governance - the 
Minister was directly involved, it had clear goals but not 
prescriptive Terms of Reference. 

 There is an urgent need to capture all this knowledge as it 
currently exists in the heads of a few people who fully 
understand.  

 Resilience thinking is leading to some fascinating ideas about 
the Namoi and the Central West catchments. They are really 
looking at the world differently. Ironically, two key issues of the 
past - salinity and floodplain management - have subsided due 
to the dry period. In dry periods there needs to be thinking to get 
ready for wet periods. The question is how can you tell when you 
are heading into a wet or dry period. Our grandfathers were 
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reliant on windmills and bores - the modern generation is reliant 
on electricity to pump water. The catchment management 
authorities are now promoting good ground cover even though 
that might affect water run-off. Many of the aquifers are drying 
up. 

 In the ACT there is strong focus on building resilience around the 
targets set by Caring for Our Country (for example with respect 
to listed species and more sustainable agricultural practices). 

 An issue not related to the drought in many areas but 
nevertheless important is the ageing of the population of 
volunteers that get engaged in natural resource issues.  

Assessment of the adaptive capacity of water users 

The sections below interpret our interviews and literature review in 
terms of the criteria for adaptive capacity from Chapter 2. 

Clarity of purpose and issues 

Despite efforts by State and Australian governments to develop 
consensus about the issues facing the MDB, and in particular, the 
reasons for increasing allocations of water to the environment, there 
remains a lack of clarity about both the issues themselves and the 
approach being taken. This appears to be partly because two-way 
communication between government and water users has not yet 
been adequate and partly because some of the attitudes of the past 
are slow in changing. These attitudes include the view that sufficient 
water is available for agriculture with minimal restrictions, that 
environmental water is that which is left over after the needs of 
agriculture are met, and water needs of towns are insignificant 
compared with those of agriculture and the environment. 

These attitudes are changing, but this is not yet universal. Many 
people say they have learned the value of water (because they have 
recognised its potential long-term rarity) and it has been realised that 
in dry times the needs of towns can be a major component of river 
flows. Many in regional communities still, however, think things will 
return to the way they were in the past and there remains a 
significant degree of scepticism about climate change. 

Addressing the probability that many water users in towns do not 
understand their role in the water dynamics of the Basin would be a 
very useful step to increase adaptive capacity. 

Perhaps the biggest current barrier to adapting to climate variability 
is a lack of trust and confidence in governments, and particularly the 
Australian Government, to listen to the needs of regional people and 
act in their best interests. Addressing this should be a major 
immediate priority. There was a higher degree of confidence in State 
governments expressed by people we interviewed, and they said this 
was due to the performance of these governments during the past 
few years of intense drought. These comments appeared, however, 
to overlook the role of the Australian Government in cooperation with 
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State governments during that time. They also do not acknowledge 
that many of the short term measures taken to protect industries and 
towns cannot not be continued indefinitely without seriously 
threatening the integrity of environmental systems and, ultimately, 
economies that rely on them. 

Part of the distrust of the Australian Government related to the use of 
science and other evidence in the development of the Basin Plan. 
The past few decades of climate variability have caused many water 
users to question whether the science available to planners is 
adequate. This doubt is, in our view, largely due to inadequate 
explanation of how evidence is being used, which is understandable 
given the timeframes for developing the Basin Plan and the fact that 
much of the science needed is still emerging and being validated. 
Nevertheless, the perceptions of many stakeholders about use of 
science are limiting development and ownership of Basin-wide 
values and directions. 

Diversity  

Diversification of farming activities has been a major component of 
adapting to climate variability. At a time when there are trends 
towards specialisation in farming methods to increase economic 
efficiency, it is encouraging that a high degree of flexibility has been 
shown by many water users in the Basin. Farmers have changed 
crops and stock in relation to water availability, and have become 
traders in water as an addition, or even an alternative, to production 
of other commodities. On the other hand, those who have been 
unable, or unwilling, to diversity have often failed to cope in the past 
decade.  

The ability of water users to diversify has been different in the south 
to the north of the Basin. Options for changing crops and trading 
water were much greater in the south. Many water users in the north 
have the impression that Basin governments do not understand the 
north as well as the south and that they need to pay more attention 
to this deficiency. 

The personal cost of adaptation has been high in many places. 
Family enterprises are reported to have been better able to cope 
because they were able to defer monetary and other rewards and 
suffer a greater degree of short term discomfort than other 
businesses. But this has taken its toll in terms of personal 
relationships and physical and mental health in many cases. While 
families have been resilient it cannot be assumed that they will 
continue to be without help in the future. 

Other factors that have limited diversification include labour 
availability, soil and other physical constraints, and inadequate 
investment in strategic research and development. To allow water 
and land managers to continue to be adaptable, these constraints 
need to be addressed. 
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The economic ties between agriculture and local townships are 
strong. Small towns are attempting to diversify their economic base, 
but such diversification still places demands on water. Sometimes 
this can exacerbate tensions where different industries compete for 
the same water. 

Finally, it is important to consider whether government policies and 
approaches have encouraged and taken heed of the diversity of 
thinking among water users. Many of the consultation processes that 
have been put in place have aimed to foster and capture dialogue 
among water users. There is, however, a limit to how much 
consultation people can afford to be involved in and there are regular 
reports of “consultation fatigue”. A key action for governments to 
consider here is greater feedback to encourage stakeholders that 
their diverse ideas are being valued and used. 

Connectivity 

Reform fatigue and the struggle to survive through the drought has 
reduced the amount and quality of interaction within communities in 
some places but in others it has encouraged greater cooperation. 
Many people interviewed expressed concern that many of the 
beneficial linkages between people in regional parts of the Basin 
have been terminated by the move from the Natural Heritage Trust 
to Caring for Our Country and this has reduced the pool of 
leadership potential in regions. 

On the other hand, the challenges posed by the drought have 
encouraged individuals and communities to consider which practices 
and processes are ineffective and to develop better ones.  Many 
people interviewed felt that such a reality check is important for the 
long term adaptability of regional enterprises and institutions, even if 
it can be painful in the short term. They urged governments to use 
welfare cautiously so as to ease transitions to new ways of 
managing water rather that prop up old ways that no longer work. 

Integration and feedback 

The most common feedback from people interviewed and from 
literature analyses with respect to integration and feedback was the 
need for faster movement towards polycentric governance models. 
Such approaches are likely to give those trying to adapt to climate 
variability a greater sense of ownership and control of their efforts. 
This has been shown in many studies to be one of the most 
important components of personal and institutional resilience and 
adaptability.  

Government stakeholders generally acknowledge the desirability of 
such a move but express concern about how it can be done. Water 
and land users and managers are becoming aware of the need to 
demonstrate the ability to engage in polycentric governance 
processes. There are many examples of dysfunctional multi-level 
governance processes but the evidence suggests that the past 
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decade has increased understanding of the issues and a 
determination to do something about them. The danger is that the 
Basin Plan process will disempower regional people. The hope is 
that it can be used, in conjunction with other processes, to facilitate 
adaptive governance.  

There are examples of policies that build resilience and adaptive 
capacity effectively and these should be used as models for future 
approaches. 

Knowledge management and communication have been discussed 
throughout this report. Many disagreements or uncertainties come 
from poor understanding of ecology, hydrology and the intent and 
details of policies. Much of this can be addressed through better 
communication (two-way) and engagement. However, 
communication with rural communities, particularly those under 
stress, is challenging. Getting it wrong can inadvertently make 
matters worse. 

The adaptive nature of “tight” feedback is that change can be sensed 
in a timely way and prepared for and/or responded to appropriately. 
The fact that many water users are adapting to climate variability is 
encouraging but it also has a danger associated with it. This 
adaptation, in the words of many water users interviewed, is often in 
increments. Incremental adaptation can fail to deal with long-term 
slow changes and this could result in unwarranted persistence of 
some approaches when transformations are required. The Basin 
Plan is, in theory, a way to set strategic directions and guiding rules 
that take account of known or anticipated longer term changes. 

Many interviewees were sceptical about the capacity to learn from 
history. Often we do not have the right incentives in place to learn, in 
which case the problem is with the institutions rather than the users. 
The Productivity Commissions findings about the value of some of 
the drought assistance and rural adjustment packages are relevant 
here as these approaches can inhibit change by supporting 
unsustainable practices. 
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Assessment summary 

Box 12 summarises the assessments made above. 

Box 12: Summary of assessments of adaptive capacity of water users 

Clarity of purpose and issues 

 Despite communication efforts, there remains a lack of clarity about 
both the issues facing the MDB and the approach being taken.  

 Water has become more valued in general, but there remain deep 
differences of opinion about rights and responsibilities. 

 A major barrier to adaptability is a lack of trust and confidence in 
governments and use if science. 

Diversity 

 Diversification of farming activities has been a major component of 
adapting to climate variability. 

 The ability of water users to diversify has been greater in the south to 
the north of the Basin. 

 The personal cost of adaptation has been high in many places. 

 Factors that have limited diversification include labour availability, soil 
and other physical constraints and inadequate investment in strategic 
research and development. 

 A key action for governments to consider is greater feedback to 
encourage stakeholders that their diverse ideas are being valued and 
used. 

Connectivity 

 Reform fatigue and the struggle to survive through the drought has 
reduced the amount and quality of interaction within communities in 
some places but in others it has encouraged greater cooperation. 

 Some policy processes may have reduced beneficial linkages 
between people in regional parts of the Basin. 

 On the other hand, the challenges posed by the drought have 
probably selected for resilient network linkages.  Governments have 
been urged to use welfare cautiously to avoid counteracting these 
processes. 

Integration and feedback 

 There are growing calls for application of polycentric governance 
arrangements.  It is hoped that the Basin planning process will 
facilitate this. 

 There are examples of policy successes that could be used as 
models. 

 Many disagreements or uncertainties come from poor understanding 
of ecology, hydrology and the intent and details of policies. 

 Care is needed to ensure that incremental adaptation does not work 
against adaptation for longer term change – this is a key role for the 
Basin planning processes. 

 Attention is needed to ensure that learning from history is facilitated. 
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Recommendations 

The following recommendations emerge from the above 
assessment. 

Clarity of purpose and issues 

 Take steps to increase trust and confidence in water 
management by governments, by increasing transparency and 
explanation of the processes and their evidence base. 

 Focus engagement strategies on communicating climate change 
and variability in accessible ways that speak to different 
stakeholders with reference to their own language and 
worldviews. 

 Address misconceptions about water policy and management, 
climate change and variability etcetera identified in this report. 

 Apply a more strategic approach to research and development, 
based on public needs for information and funding that is not tied 
to electoral cycles or other cycles prone to influence by vested 
interests. 

 As a matter of urgency, focus dialogue among stakeholders on 
developing common values and directions for the Basin 
(recognising that complete agreement will not be feasible or 
desirable but that conflicting values and directions and lack of 
understanding of viewpoints are likely to stifle adaptability).  

 Address misunderstandings of the objectives and rationale for 
environmental water allocations. 

Diversity 

 Continue to encourage and facilitate diversification of 
approaches to dealing with climate variability through 
communication of information and case studies, and policies that 
encourage experimentation and strategic adaptation. 

 Recognise and celebrate advances and successes by land 
managers, and focus on encouraging advanced land 
management approaches rather than basic ones where progress 
has already been made. 

 Increase focus on understanding and supporting water users in 
the north of the Basin, and particularly develop more 
opportunities for adaptation in the north through water trading 
and other mechanisms. 

Connectivity 

 Develop thinking and policies to facilitate movement of land uses 
geographically as a way to deal with climate change and 
variability. 
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 Encourage policies that facilitate learning from current pressures 
so that ineffective and non-adaptive approaches to water 
management are phased out. 

 Address concerns about uncoordinated growth of urban centres 
and bring consideration of urban water needs more transparently 
into Basin planning. 

Integration and feedback 

 As far as possible, use the development of the Basin Plan to 
engage and involve individuals and institutions in trials of 
polycentric (adaptive) governance approaches to water 
management. 

 Engage stakeholders in dialogue to design engagement 
processes that meet their needs. 

 Continue to foster understanding of different perspectives and 
sharing diverse ideas and skills among stakeholders. 

 Continue to explore motivations and decision making by farmers 
as a way to help them recognise opportunities and make 
transitions to new ways of water management and/or new 
careers if appropriate. 

 Build on examples of policies and approaches that have 
encouraged resilience and adaptability. 

 Address uncoordinated use of groundwater. 

 Distribute and promote lessons from successful adapters 
(e.g. basic rules of successful farming under variable climate). 

 Encourage strategic foresight to avoid incremental adaptation 
that is non-adaptive in the long term. 

 Facilitate greater consideration of alternatives to desalination as 
a solution to water shortages. 
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7. SYNTHESIS AND CONCLUSIONS 

This Chapter is structured around the five objectives of this project, 
as set out in the Project Terms of Reference (Appendix A). In 
addressing these objectives, we were mindful of the need to address 
the nine output requirements also listed in the Terms of Reference:  
That is: 

 An analysis of how current legislation, institutional structures, 
policy, processes and skills were used to respond to drought, 
including identification of gaps and barriers and how they could 
be overcome. 

 An assessment of the drivers and triggers for policy and related 
operational responses, and the key principles adopted by 
jurisdictions and water/river managers. 

 Information on the effectiveness of current drought management 
tools and processes, and recommendations for their 
improvement.  

 Documentation of responses that met high security 
requirements, which may reflect the ability to meet critical human 
needs.   

 A summary of the operational changes by Water Managers 9 

across all MDB catchments, and of how their impacts were 
monitored and evaluated.  

 Information from water managers on the range of adaptive 
measures considered during drought decision making. 

 Information on the range of adaptive measures employed by 
major water users to meet immediate and long-term enterprise 
requirements. 

 Policy recommendations to inform development of effective 
management plans in the future. 

 Impact of policy responses and operational decisions on 
environmental outcomes including, but not limited to, Ramsar 
sites, River Murray icon sites and disconnected wetlands. 

Figure 3 at the beginning of this report shows how these 
requirements have been addressed in relation to the project‟s 
objectives and the structure of this report. 

  

                                            
9
 Requires collaboration with MDBA River (Murray) Operations section drought project.   
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Key recommendations 

At the end of the Institutional, Water Managers and Water Users 
Chapters, we have included a set of recommendations. These are 
brought together at the end of the Executive Summary. Below are 
four key recommendations that we believe should be the first actions 
taken to address the issues raised in this report.  

Key recommendation 1:  

The MDBA should increase the strength of its engagement with 
catchment management, local government and other regional 
bodies, support relevant capacity building activities within 
these organisations, and partner them to support capacity 
building activities reaching deep into the community.  

This recommendation aims to:  

a) improve the effectiveness of MDBA communication and 
engagement with communities serviced by these bodies,  

b) encourage the building of effective networks that enhance 
adaptability and, where appropriate, transformability within 
regions,  

c) enhance integration of water management with other important 
aspects of resource management on-the- ground, and  

d) provide a major step towards exploring new governance 
arrangements that improve detection, anticipation and 
preparedness for change and provide effective feedback (early 
warning) to and from governments about emerging change and 
it‟s expected and unexpected consequences.  

In this report we detail many concerns that stakeholders have about 
the Water Act 2007 (Cwlth). Many suggested that the Act should be 
amended, especially to improve the breadth of social, economic and 
environmental issues that it requires to be taken into account in 
planning. We note, for example, that the Productivity Commission, in 
its assessment of market mechanisms for recovering water in the 
MDB (Productivity Commission 2010) stated: 

“SDLs must be based on scientific assessments of the 
amount of water that is required to avoid compromising key 
environmental assets and processes. Good science is a 
necessary but not sufficient basis for optimising the use of 
the Basin’s water resources. The value people place on 
environmental outcomes, the opportunity cost of foregone 
irrigation, and the role of other inputs, such as land 
management, must also be considered. If the Water Act 
2007 (Cwlth) precludes this approach, it should be 
amended”. 

This project was not intended to be a legal review of legislation such 
as the Water Act 2007 (Cwlth), however input to this report from 
informed stakeholders indicated that many of the perceived 
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shortcomings of the Act result from the limits to the powers of the 
Commonwealth. Therefore, most of the changes to the Act required 
to meet the concerns of these stakeholders would require careful 
consideration of powers under the Australian Constitution. 

We suggest that there are other ways to address concerns that do 
not require amendment to the Water Act 2007 (Cwlth). 

A general principle for adaptive governance is to engage institutions 
and/or individuals as close as possible to where issues of concern 
are emerging. We know from empirical studies on integration that 
where it is absent from higher-level frameworks such as policy, 
legislation, guidelines and governance structures, it can and does 
still occur at a default point, which is at the closest point of response 
to the emerging issues. Here, however, the integration may not be 
most efficient and is often accomplished under an environment of 
severe stress. 

The MDBA includes a Council of State Ministers who are able to 
achieve high-level integration of water and other NRM issues. At 
lower levels, it would be a very good strategy for the MDBA to 
engage more fully with catchment management, local government 
and regional bodies, which have extensive experience of dealing 
with community members and industries, and are in an ideal position 
to both convey information to and from governments and to built trust 
and cooperation across regional communities. Such bodies also 
have a broader remit than water management, and so can aid in the 
process of integration most appropriate to local contexts. Although 
this is only one aspect of what would be required to achieve the sort 
of polycentric (adaptive) governance called for by most researchers 
studying resilience and adaptability of communities, it would be a 
major first step that addresses many of the concerns raised by 
stakeholders in relation to being engaged, informed and valued. 

Key recommendation 2:  

Ensure there is long term support for the Commonwealth 
Environmental Water Holder (CEWH), so it is able to make well 
informed and strategic decisions about water acquisition and 
use, and support a role for the National Water Commission as a 
long term high level auditor of policy and management in the 
MDB. 

Despite concerns about how environmental water, meeting critical 
human needs and SDLs will be handled, there was general support 
among stakeholders for the role of the CEWH. Similarly, the NWC 
appears to be an institution that is well respected as an independent 
assessor of water issues and one that is capable of considering a 
wide range of social, economic and environmental issues in an 
integrated way. Building on this respect and confidence would be an 
effective way to address many concerns of stakeholders and to 
facilitate effective monitoring of, and response to, social, economic 
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and environmental change new institutional arrangements and 
potentially increasing climate variability unfold. 

Key recommendation 3:  

Encourage the States to prepare their sub Basin 
implementation plans as comprehensive documents with an 
integrated approach to water management, taking account of 
social and economic dimensions.  

There is a misconception among many stakeholders that the Basin 
Plan is the only, or the key, place where integration of social, 
economic and environmental issues can occur. The intention of the 
Basin Plan developed under the Water Act 2007 (Cwlth) is to provide 
high level direction and limits within which the States develop more 
detailed implementation plans. These State-developed plans will be 
the key vehicles for achieving integration of water with other 
environmental and societal issues and the MDBA should encourage 
and help the States to achieve the full potential of these plans. This 
could be through direct interaction and assistance, and 
communication, education and capacity building programs to help 
regional stakeholders to understand the nature and reasons for the 
institutional arrangements and to engage in the planning processes. 
Ultimately it is important that State sub-Basin plans are not minimal 
documents focused only on satisfying the requirements of the Water 
Act 2007 (Cwlth). 

Key recommendation 4:  

Continue and build on communication and engagement efforts 
that emphasise the social and economic benefits provided to 
regions, communities, households, farms, businesses and 
individuals, by supporting environmental sustainability. These 
efforts should initially be aimed at addressing major 
misconceptions about the emerging arrangements for water 
management across the Basin.  

We recognise that the MDBA, and the MDBC before it, have put 
considerable effort into communication and engagement and have 
engaged highly trained people for this. We also recognise, however, 
that communicating across such a large area as the Basin and to a 
highly diverse group of people is a major challenge. The feedback 
from stakeholders is that they are not receiving enough information 
in the right forms and that they are tired of being consulted without 
apparent results or feedback from their efforts. For the emerging 
institutional arrangement to be successful, the Basin governments 
must support the communication and engagement efforts through 
both effective resourcing and genuine support. 
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Main drivers and triggers influencing adaptation to climate variability 

In the following sections, factors that have driven or triggered 
changes in the ways that water has been managed over the past 
decade are discussed in relation to specific project objectives. They 
have also been discussed in the preceding Chapters. Here, we 
briefly reflect on the main drivers that have emerged across all 
Chapters. These include: 

 the political process of negotiating diverse, competing and 
sometimes irreconcilable interests; 

 jurisdictional and departmental partitioning of water and other 
NRM responsibilities; 

 focus on individual benefit; 

 incremental adaptation; 

 poor understanding or misunderstanding (information or 
communication failures); 

 historically-based practices, beliefs, norms; 

 inappropriate market drivers/ missing markets/ market failure; 

 global and national economy/ commodity prices; and 

 drought drives innovation and policy reform. 

Politics has clearly been a major driver of change, in several ways 
(Fullerton 2001; Connell 2007; Wahlquist 2008). In the absence of 
effective processes to develop agreed whole-of-Basin visions and 
purpose, representations by politicians on behalf of their 
constituencies adds to the fragmentation and adversarial nature of 
water issues in the Basin. This is not a criticism of individual 
politicians, who are doing their job as representatives; but it 
illustrates how the absence of strong mechanisms for achieving 
integration allow decision making to proceed in many small, 
uncoordinated steps that frequently lead to undesirable outcomes. 
The MDBA was created to continue the role of the MDBC in 
facilitating integration of interests, values and decisions across the 
Basin and it is too early to assess whether it will achieve this 
objective. We can report confidently, however, that the mechanisms 
by which this will be done, apart from the Basin Plan (e.g. via other 
routes for cooperative planning and decision making among State 
representatives on the MDBA) are not clear to many stakeholders. 

Most stakeholders expressed concern about how integration of water 
issues with other aspects of NRM can or will occur. Over much of the 
past decade, fragmentation of responsibilities for water and other 
aspects of NRM across State and Australian Government 
departments has been of concern. COAG and the MDBC were 
mechanisms to deal with intergovernmental fragmentation but within 
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governments it has been difficult to avoid partitioning of water and 
other aspects of NRM. For example, there has been very little 
integration of thinking about the social implications of water 
management with the physical and biophysical implications. 

While politicians fail to encourage common purpose across the Basin 
and departments continue to be structured in silos, the nature of 
responses to climate variability will be driven towards localised 
responses and there will be little incentive to develop cooperative 
solutions for society across the Basin. 

Responses from many stakeholders highlighted that it is expected 
and accepted that people will act out of individual self-interest when 
water is scarce. Several, however, noted that they valued 
opportunities to travel to other parts of the Basin and understand the 
issues faced by people there. These stakeholders suggested that 
facilitating better understanding and cooperation should be a key 
role of the MDBA and that this would be a valuable step towards 
achieving shared Basin wide objectives. We have noted that the 
absence of such shared objectives is a key factor limiting adaptive 
capacity at a Basin-wide scale. We have also noted that 
development and enforcement of policies and regulations to 
encourage greater cooperation and equitable sharing of water 
resources would be a key way for the Basin jurisdictions to shift the 
balance of behaviour from private to public good. 

In our assessments of adaptive capacity, we have pointed out that 
misunderstanding about how water is managed across the Basin 
and why it is done the way it is, are probably the most important 
contributor to unease and dispute. We recognise that the MDBA, and 
the MDBC before it, have invested heavily in communication and 
engagement with communities and that the challenge of explaining 
the complex arrangements to people with diverse interests and 
backgrounds is a major one. We conclude, however, that more effort 
and/or more effective communication is needed, using languages 
and concepts that connect with diverse stakeholders, because 
otherwise it will be very difficult, perhaps impossible, to achieve the 
sorts of Basin-wide reforms needed to deal with the next few 
decades of climate variability and change. 

The historical development of water management in Australia has 
strongly influenced the way people have responded in the past 
decade. Many pieces of legislation, policies, practices and attitudes 
were developed during periods of higher rainfall that at present. 
Many stakeholders told us that they did not really understand the 
significance of this until the past decade. Virtually all now realise that 
there is a need to change many aspects of water management to 
deal with drier periods than thought possible in the past. Some, 
however, expect that wet times will return while others expect to 
have to deal with dryness for a long time. There is still a high level of 
scepticism about climate change, partly because, as we have 
discussed in previous Chapters, the science has not been explained 
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in ways that stakeholders understand and can relate to. We agree 
with the stakeholder from the research community who said that a 
big mistake has been to not adequately address farmer knowledge 
of climatic cycles when communicating climate change.  

The influence that markets and market failure have had on water 
management has become especially clear by how much effect water 
trading has had in the last part of this decade. In the opinion of most 
stakeholders it has been successful in driving better outcomes for 
agriculture, towns and the environment. Most, however, are also 
wary of the power of markets and the potential for them to drive 
undesirable outcomes if not carefully monitored by people close to 
where problems might arise. 

The advent of water trading has meant, according to a number of 
stakeholders, that availability of water itself has become less of a 
problem and the ability to afford water has become the main limiting 
factor for land managers. Thus, commodity prices have become a 
prime driver of water use. 

Finally, most stakeholders interviewed complained about the fact 
that reform of water legislation and policy always happens at times of 
drought, so water managers and users have to deal with two major 
pressures at once. We suggested to one senior government officer 
that it would be desirable to have reform before crises strike but he 
said “yes, but that will never happen”. We suggest that unless there 
is a greater degree of anticipation and preparation for future 
pressures then water management in the Basin could be forever 
locked into emergency management mode. 

Objective 1  

Objective 1: (Identification and documentation of) the adaptive 
capacity of current legislation, policy settings, institutional structures 
and water planning and sharing processes to manage drought. 

The good 

There appears to be broad support for the NWI as a strategy that 
captures the lessons learned, over the past 120 years plus, about 
dealing with water and its social, economic and environmental 
implications. 

The past decade in particular has convinced the vast majority of 
stakeholders that a more integrated approach to managing water, 
along with other aspects of NRM, across the MDB is required. To the 
extent that there is potential for the Basin Plan to provide a platform 
for such whole of Basin planning, it has attracted high expectations.  

There is broad recognition that those from State and Commonwealth 
governments involved in emergency decisions during the driest 
times over the past decade did a difficult job and managed to keep a 
wide range of stakeholders reasonably satisfied. The focus on critical 
human needs is seen by many as an important adaptive response, 
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although debate continues about how this should be done in the 
future and how to balance human and environmental needs. There 
are extremes of opinion about whether consultation was adequate or 
whether the best decisions were made, as will be discussed in the 
next sub-section.  

A major benefit of the Water Act 2007 (Cwlth) is that it streamlines 
the processes for decision between the jurisdictions.  In 2007 
changing the Agreement took months, now changes can be made in 
a week if needed. 

It is broadly recognised that actions were required to address 
previous biases against the environment in water allocation 
decisions. Although there are questions about the provisions and/or 
interpretation of the Water Act 2007 (Cwlth), there is, at least in 
theory, the possibility of achieving a reasonably high degree of 
integration of social, economic and environmental objectives via the 
Basin Plan and associated State implementation plans. 

Water markets have been more powerful and successful than 
expected, probably because people have “learned the value of water” 
in the past decade. Water markets have saved many land owners 
from financial ruin during the past decade, more so in the south than 
the north. They have not, however, been without their perverse 
effects (see next sub-section). 

Inclusion of a reserves policy in the Water Act 2007 (Cwlth) has 
been seen as a major step forward. 

The creation of a dedicated institution to buy water for the 
environment on the open market is generally seen as a positive step. 
Creating the ability of towns to also compete for water in markets is 
seen as a necessary step forward by some jurisdictions. 

Although State departments were caught off guard by the severity 
and length of drought during parts of the past decade, these events 
have resulted in major improvements to water allocation and sharing 
processes; clarification of water rights and responsibilities; and 
consideration of the environment in water planning and management. 

There is now widespread agreement that government policy must 
move beyond supporting people through drought as an exceptional 
circumstance to focus on encouraging and preparing them to be able 
to cope with climate variability as a normal part of life in Australia. 

Improvements in climate modelling now allow much greater use of 
data on past climatic changes, and understanding of current 
atmospheric processes, to inform policy and management decisions; 
especially by testing the resilience of policies to a range of plausible 
future scenarios rather than attempting to predict the most likely 
future. 

Catchment management bodies (e.g. CMAs and equivalents) have 
emerged as key institutions for bringing people and policies together 
at regional scales, but the levels of authority and resourcing given to 
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them varies widely. This is discussed further in the sub-section on 
governance. 

The challenges 

All those interviewed had views about the Water Act 2007 (Cwlth). 
The vast majority were concerned about the following issues: 

 how the MDBA is interpreting the apparent contradiction 
between the early part of the Water Act 2007 (Cwlth), which calls 
for a balance between social, economic and environmental 
values, and the later part of the Act, which seems to give the 
environment priority over other values; 

 the extent to which the Basin Plan developed under the Act will 
dictate the details of what States can do; and 

 whether the creation of the Act has increased the division 
between water and other aspects of natural resource 
management. 

It is clear that many stakeholders either do not understand the 
purposes and processes associated with the Act and the Basin Plan, 
or that they have received incorrect information. This seems to be 
partly due to the actions of vested interests but largely because the 
MDBA has either not taken two-way communication seriously 
enough or has not had enough time or resources to allocate to 
engagement so far in the development of a draft Basin Plan. There is 
also an element of “consultation fatigue” resulting from reform 
processes that have been affecting regional Australia for several 
decades. 

Many stakeholders are concerned that the Basin Plan will impose 
overly onerous SDLs, will not take sufficient account of social and 
economic issues, and/or will be overly prescriptive and, therefore, 
restrict adaptability of State policy makers, and water managers and 
users. 

Concerns have been raised about “gaming” of current arrangements 
and the potential for this to continue during the transition to the 
implementation of the Basin Plan. 

Some interviewees focussed on the role of the Environment 
Protection and Biodiversity Act (EPBC Act). Their comments 
included: 

 The EPBC Act is too slow for an emergency. It is not designed 
for emergencies but rather for future developments. Does not 
consider the do-nothing scenario. 

 During the drought the approval process was not suited to deal 
with emergencies or to take account of new science. 

 Water markets are not seen as being as useful by stakeholders 
in the north of the Basin as those in the south, due to greater 
opportunities for trading in the south. 
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Despite the generally positive outcomes from water markets, a 
number of issues raised in interviews suggest potentially unintended 
outcomes that should be considered in future refinement of market-
based approaches, especially the decline of local businesses and 
communities supporting agriculture when farmers trade water rather 
than produce commodities. In addition, concerns were raised about 
the complexity of trading rules and the administrative impediments to 
using many of the possible market instruments. 

Both government and non-government interviewees agreed that care 
needs to be taken to minimise distortion of water markets by 
government intervention. It was also widely agreed, however, that it 
is difficult to avoid government intervention and that there are high 
risks of unintended and deleterious outcomes when this happens. 

An unresolved issue (different jurisdictions have different views) is 
the extent to which rights to water should be flexible in dry times. All 
bureaucrats, water managers and water users agree that there is a 
vital need for clear rules about rights to water. Some, however, 
argue that these rules should involve clear and inflexible definition of 
rights that should not thereafter be interfered with by governments. 
Others argue that there will always be the need for governments to 
be able to, at least temporarily, suspend or amend rights in special 
circumstances. 

All bureaucrats, water managers and water users interviewed agreed 
that a “level playing field” is a vital requirement for future 
management of water across the MDB.  While many examples were 
presented of where this is not the case, what was meant by "level 
playing field" was never made clear. 

Despite general acceptance of the CEWH, several concerns were 
raised about its present and/or potential future operations. These 
concerns included:  

 differences in water trading rules between States can lead to 
unequal purchasing from different States; 

 a “Swiss cheese effect” can be caused by the CEWH purchasing 
water on a best-cost basis without consideration to how that 
might affect the operations of water managers at catchment 
scales;  

 if the CEWH does not sell as well as buy water it could distort 
the market and reduce availability for non-environmental uses 
unnecessarily;  

 the current budget of the CEWH is unlikely to secure enough 
water to keep Basin rivers healthy; the buyback is not sufficiently 
coordinated with SDLs; and 

 there may be more effective strategies for the CEWH than the 
one currently being pursued. 

The focus on critical human needs requires greater thinking so that it 
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will not be necessary in the future to take drastic and poorly thought 
through actions such as disconnecting wetlands without clear 
reconnection strategies or unnecessary sacrifice of either social, 
economic or environmental assets because poor understanding of 
human needs requires excessive risk aversion. 

Concerns were raised about the way that research, especially on 
climate variability, is being used. These concerns included: 
insufficient use is being made of information on past climate cycles 
and current atmospheric processes to inform policy and 
management; and there is little evidence about how science is being 
used in developing the Basin Plan.  

One of the strongest and most consistent messages we received 
through interviews and literature review is that dealing with complex, 
“wicked” problems like managing water across diverse users and 
uses and at the scale of the MDB requires development of new 
governance arrangements.  These need to move away from 
centralised government control and towards sharing of 
responsibilities and authority across society in relation to who is best 
placed to identify and respond to different challenges and 
opportunities. This has been called “adaptive governance”, 
“polycentric governance” and “multi-level governance”. We have 
discussed this issue in detail in Chapter 6. There are strong feelings 
across the Basin that current governance approaches are not 
sufficiently polycentric and are therefore unlikely to be adequately 
adaptive in the future. There is little hope among stakeholders that 
this situation will be addressed adequately in the Basin Plan. 

The potential for the Basin Plan 

As discussed in the previous two sub-sections, there is a mixture of 
high hopes and deep scepticism about the Basin Plan. On the one 
hand, having a Basin-wide plan supported by all Basin States has 
the potential to address most, if not all, of the perceived 
inadequacies of previous arrangements. On the other hand, there 
are concerns that the Water Act 2007 (Cwlth) has unnecessarily 
restricted the focus of Basin planning to water, with an overly strong 
focus on environmental water, and that this will reduce the chances 
of achieving long term social, economic and environmentally 
sustainable outcomes. It appears that the keys to whether these 
fears are realised lie in the mechanisms for incorporating social and 
economic considerations in the Basin Plan, the governance 
arrangements for engaging stakeholders in processes of change, 
and the degree to which the MDBA can create confidence in the 
Basin Plan among stakeholders.  
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Objective 2 

Objective 2: (Identification and documentation of) water managers‟ 
responses to water shortage in the Basin since 2002. 

The good 

Irrigation water providers, irrigators and other water users have 
taken steps in the past few years to increase the efficiency of water 
use by upgrading infrastructure. These efforts have been supported 
by investment by State and Australian governments.  

Smarter ways of managing variations in water supply and demand 
are possible. These include reusing „waste‟ water, the use of 
underground dams to store excess water during periods of high river 
flow, and spreading irrigation demand through alternative summer 
and winter cropping patterns. Using approaches like these, together 
with the approaches already being employed by irrigation water 
providers to prioritise water delivery and encourage maximum 
efficiency of water use, can be made more effective by using 
seasonal climate forecasting methods for predicting water allocation 
in irrigation areas. Although there has been considerable focus on 
the uncertainty surrounding long-term future predictions of climate, 
the high reliability of much climatic data for seasonal planning of 
water use is an opportunity waiting to be taken. 

The development of networks of natural water courses combined 
with channels, pipes, pumps and the like has been a key adaptation 
that has arisen in the past decade for dealing with climate variability. 
We have given examples of the approaches developed in Victoria 
and southern Queensland, and the system in place for the 
Murray River is well documented. Similarly, the infrastructure 
developed by leading irrigation providers, which has allowed them to 
prioritise and control water flows to individual users, has been an 
innovation that has allowed water users and communities to survive 
the dry periods of the past decade.  

Discussion about adaptation to climate variability by agriculture and 
towns is mostly about better water-use efficiency, new technology, 
and changing what is produced. There is rarely much discussion 
about agriculture or towns moving as climatic zones suitable for 
agriculture move, probably because this option is usually 
prohibitively expensive. There are, however, some examples of how 
this can occur, such as the irrigation developments at 
Langhorne  Creek (see Chapter 4 for details). 

The consistently positive feedback from all irrigation water providers 
interviewed in NSW and Victoria, and also by many other water 
managers such as those in CMAs and other institutions managing 
environmental issues, suggests that these two State governments 
have been effective at engaging a range of water managers in the 
difficult decisions that were required in the second half of this 
decade.  
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Water managers stated that they have had to be innovative in 
several areas to cope with the recent drought years: 

 adopting new business models that enable them to maintain a 
steady cash flow even when water availability is fluctuating 
widely (these have mostly required water managers to provide 
some incentive for customers to accept the new business model, 
such as bonus water allocations); 

 becoming involved in encouraging innovation among their 
customers; 

 developing infrastructure that is both efficient at delivering water 
with minimal losses, and enables sophisticated prioritisation of 
water delivery when there is not enough to meet all customers‟ 
requests; and 

 being prepared to be a middle-person between governments and 
water users, to both explain policy and help customers cope with 
difficult business and personal decisions. 

Water markets have been a major benefit to water users and water 
managers alike, in that they have provided options for water users 
when they have not had enough entitlement water to grow crops or 
raise stock; and they have given water managers options for helping 
their customers source or sell water to other locations. It has become 
necessary for many irrigation water providers to relax some of their 
rules about trading in dry times, both to help their customers and to 
comply with ACCC rulings. 

Up until 2006 there had been a high level of confidence in urban 
water supplies reliant on rivers in the MDB. Water for urban use, and 
critical human needs in general, was considered to be a small 
component of available water in the Basin. Since 2006 this attitude 
has been challenged and has been abandoned. The last few years 
have shown that urban centres can come under considerable water 
stress during prolonged drought, and meeting their needs can 
threaten other users and their livelihoods and cause major tensions 
to emerge within communities. An insight into a possible model for 
the future was gained by our interviews with water managers who 
manage both urban and rural water provision and have found this an 
effective way to broker understanding and cooperation between 
these different water users. 

The challenges 

Government agencies also have had major roles in managing water 
flows during the drought, especially in the Murray system. A senior 
manager of River Murray, MDBA, offered the following lessons 
learned from managing the Murray River System in a recent paper to 
an international conference (Anon: Pers. Comm 2010): 
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 the River Murray System is less reliable than we had previously 
thought (requiring new approaches, including a more 
conservative reserve policy, in future); 

 the Basin Plan, including the implementation of SDLs, will be an 
important step in rebalancing consumption in the light of a future 
with less water than has existed historically; 

 the Snowy Mountains Scheme has a vital role in providing 
system reserve; 

 low inflows can threaten urban security (see also the following 
sub-section of this report); 

 contingency measures should be used carefully (a range of 
contingency measures were identified and those adopted 
included: disconnecting wetlands; early pumping to Adelaide 
storages; reducing minimum flows), especially taking account of 
the need to repay water “borrowed” by contingency 
arrangements and potential side-effects like acidification of dry 
river beds; 

 the environment bears a disproportionate share of impacts; 

 replenishment flows need to be managed carefully 
(e.g. rewatering waterways reduced to a series of residual pools 
by regulating flows has on occasions caused major fish kills in 
hot weather, despite careful thinking and planning); 

 water trade works well to reduce impacts of climate variability on 
the economy; 

 there is merit in allowing individual irrigators to carry-over water 
from one year to the next to help them manage variability in 
water availability; 

 the historic record may no longer be a reliable basis for making 
predictions about the likelihood of what may occur in the future 
(although exploring future possibilities using information about 
the past can be useful); and 

 there is a need for ongoing reform (building on such reforms as 
implementing a Basin Plan, establishing SDLs, buy-back of 
water for the environment, changing carry-over policy, and 
improving opportunities for water trade), including reviewing the 
operational rules for the Murray and a major review of the 
Murray-Darling Basin Agreement. 

Many of the ways in which water is managed today, and the attitudes 
that Australians bring to water management, were developed in the 
second half of the 20th century, during a period of higher rainfall. 
They are inappropriate during the current period of record dryness 
and are likely to be inappropriate periodically or continuously in the 
future (CSIRO 2008). Depending on the extent and rate of climate 
change, the economic production of irrigated agriculture in the 
Murray-Darling Basin could decline by 92-97 percent (see Chapter 4 
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for details). Even with the most optimistic and effective mitigation 
strategies major adaptive changes to irrigated agriculture are likely to 
be required.   

Irrigation water providers are grateful for investments made by 
governments but remain uncertain about whether SDLs under the 
Basin Plan will allow efficient use of the upgraded infrastructure.  

Comments received from a number of interviewees suggest that 
thinking about water supply and demand in an integrated and 
connected way across large geographic areas is not well progressed 
in some parts of the Basin. This could be an important area for 
improvement.  

Despite the supportive comments about the NSW and Victorian 
State governments by irrigation water manager, some of those 
arguing on behalf of the environment were not so satisfied, largely 
because of evidence that water was being illegally diverted and used 
by some individuals, and that water for environmental use was not 
always well managed (see also discussion about Ramsar wetlands 
elsewhere in this report). 

In South Australia, relationships with government were not so 
settled, as dissatisfaction with water availability among industries – 
arguably generated as much by actions of the other Basin States as 
by the South Australian Government - led to electoral losses by the 
governing party. 

The most frequent concerns expressed by water managers and 
water users alike are that: (1) the Water Act 2007 (Cwlth) is focussed 
first and foremost on the environment and it is not clear how, or if, 
social and economic factors will be considered; (2) the Basin Plan 
will not achieve integration of water management with other aspects 
of NRM; and (3) the responsibility for managing water in the MDB 
has moved from State government officers with many years of 
experience to Australian Government officers with little experience. 

These opinions are not disputed by MDBA staff. It is clear, however, 
that most stakeholders do not fully understand the nature of the 
Water Act 2007 (Cwlth) (see discussion under Objective 1, above). 

There is considerable debate among water managers about how the 
hierarchy of plans under the Basin Plan will be developed and 
implemented, how States can or will respond if they do not like what 
is in the Basin Plan, and what challenges might be made to the Plan. 
Questions have been raised previously about the chances of 
challenges to the reduction of water allocations by an Australian 
government in terms of constitutional conditions against impinging 
on free trade between States (Clark 2002). This debate indicates 
that there is potential for water managers and users to either 
become caught in legal and/or policy interactions between State and 
Australian governments or between industry and other lobby groups 
and governments over the details of the SDLs. Remaining resilient to 
these potential pressures will require water managers to have a 
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diversity of possible strategies, to maintain very good relationships 
between their customers and government agencies at all levels, and 
to find effective ways to inject appropriate and timely information into 
policy debates. 

Another common issues raised by interviewees was the perception 
that legislation and policy have taken a step backwards from the 
ideals of ICM that are embedded in the NWI and were prominent in 
the programs of the MDBC. Senior MDBA staff that we interviewed, 
as well as some other senior Australian Government officials, were 
of the opinion that the Water Act 2007 (Cwlth) is not necessarily a 
step away from ICM. They argue that a level of integration can be 
achieved within the Basin Plan and that further integration is possible 
through the Council of Ministers that is part of the MDBA. 

Water managers feel strongly that they have had too little opportunity 
to engage with the Australian Government, especially in the past few 
years. We felt that a strong lesson emerging from our interviews with 
water managers was that managing through difficult times is made 
much easier if key industries are supportive. 

Objective 3  

Objective 3: (Identification and documentation of) responses of 
water users to drought conditions. 

The good 

The recent drought has started to increase understanding about the 
different perspectives of different community sectors.  

Increasingly, policy developers in Australia and around the world are 
looking for ways to build the capacity of ecological, social and other 
systems to adapt and cope with change, including unexpected 
shocks, so that fewer problems have to be addressed reactively. 
Words like “resilience”, “robustness” and “agility” have been used to 
describe this capacity. The word “transformation” has also come into 
the debate to raise the possibility that sometimes systems need to 
change into something different when it is no longer appropriate or 
possible for them to keep functioning the way they have. These sorts 
of ideas are being discussed widely in regional Australia. 

Perhaps the most valuable lesson has been that people are 
beginning to appreciate, in both towns and cities, that water is a finite 
resource, and does have a value. 

Farmers are beginning to see water as a commodity that they may in 
future trade no differently to other commodities. 

There is a diversity of understanding about climate variability in 
regional communities. People understand that dryness is about lack 
of rain, but not all comprehend the nature of climate variability and 
the need to think beyond one season, one year or even longer.  

It is clear that water users are adapting but this is often in 
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increments, which may not necessarily take us where we want to go 
in the long term. The Basin Plan is, in theory, a way to set strategic 
directions and guiding rules but it needs to both gain acceptance and 
credibility with water users and avoid being a centralised, top down 
approach. 

As one would expect, the two most common forms of response to 
drought on farm are either to change what is produced, or change 
the way it is produced (i.e. changing the way they use water).  

Successful adaptation strategies have been established. Some of 
these have been during drought (i.e. stock containment) while some 
have been implemented prior to drought and have provided various 
benefits such as soil protection during drought (i.e. minimum tillage 
systems). The capacity of agriculture to adapt has been 
underappreciated: there is an unrealistic view that it needs to 
transform totally. 

Mixed farming and diversification have been two, often related, 
drought strategies, but also buck the trend towards specialisation. 
Labour availability is problematic when it comes to enterprise change 
or diversification. Soil and other physical constraints can also be 
limitations. 

As water allocations in the north of the Basin have been reduced 
more farmers have turned to dryland cropping to generate cash flow 
(although not at the same level as previously). Cotton has attracted a 
lot of money and is the most profitable land-use at the farm level 
(mainly due to the size of enterprises rather than water use 
efficiency). In the southern catchments a major response to the 
drought has been diversification. 

An observation by a senior government official who has travelled 
regularly through regional Australia for over 20 years is that during 
the most recent drought the land did not look as degraded; 
suggesting that land managers have learned to manage in drought 
to minimise impacts. Widespread adoption of minimum till cropping 
systems and the use of temporary containment strategies during 
drought has helped reduce soil loss across much of the basin. 

The challenges 

If the next Basin Plan sets SDLs at the current levels, this will drive a 
complete rationalisation of the irrigation industry. 

In some areas where fewer alternatives to current agricultural 
practices exist diversification is more difficult (e.g. around 
settlements like Coleambally that were set up around irrigation). 

A key question asked by some interviewees is how the price of water 
might eventually drive movement of agriculture. For example, many 
water users under conditions of uncertainty may need to enter 
temporary water markets and buy more than they need.  However if 
water costs get too high they will be prompted to move their 
enterprises elsewhere where water is cheaper and/or more reliable. 
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Some people have coped with the drought by working off-farm and 
making many sacrifices. Many large enterprises have failed after 
throwing large amounts of money at production and using great 
amounts of water, until ultimately they were unable to keep 
functioning. Families are more able to make cutbacks but they suffer 
a lot of pain in doing so. 

Use of groundwater is becoming a key issue as research reveals the 
extent to which aquifers in parts of Australia have been utilised. 
Concern has been expressed both in terms of direct use of 
groundwater, as well as contamination of groundwater. In the context 
of drought, the former is of more immediate concern. Other concerns 
include the indirect use of groundwater and the reduction of recharge 
into aquifers as a result of various land-use changes, including 
intensive forestry plantations, many aimed at dealing with salinity 
and other environmental issues. 

Water managers across the MDB have learned from the drought that 
in dry times water requirements of towns can become major 
components of river flows. It was argued by several interviewees, 
however, that water users in towns do not fully understand their role 
in the water dynamics of the Basin. The issue of where is an 
appropriate place to live with respect to water, fire and other 
environmental issues is becoming more and more prominent. 

One solution being applied to the problem of towns dealing with 
climate variability is to disconnect them from that variability by 
getting water using desalination technology.  

Many disagreements or uncertainties come from poor understanding 
of ecology, hydrology and the intent and details of policies. Some of 
this can be addressed through better communication (two-way) and 
engagement. However, communication with rural communities, 
particularly those under stress, is challenging. Getting it wrong can 
inadvertently make matters worse. 

Many interviewees are sceptical about the capacity to learn from 
history. Often we do not have the right incentives in place to learn, in 
which case the problem is with the institutions rather than the users. 
The Productivity Commissions findings about the value of some of 
the drought assistance and rural adjustment packages are relevant 
here. 

What we have experienced has been unprecedented, so the lessons 
from the past may not have been appropriate anyway. This has 
certainly been voiced by farmers, who suggest that they have learnt 
to adapt in the past, but are now unsure of how to adapt in the 
future. 

Optimism about the future leans more towards 'things will change 
back to what they were' rather than 'we will get better at adapting'. 

The environment remains a distant stakeholder when it comes to 
perceptions about how water should be distributed during droughts. 
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Reform fatigue is evident across communities. It is hard to know 
what the full range of policies are, and this makes it hard to engage 
intelligently. Trying to engage is tiring, particularly when one is 
already under stress. 

Because many decisions made by water users are being made 
under stress, these may be sub-optimal and may add to further 
stress. 

Expectations of adjustment packages for farmers have largely 
overlooked the resilient capacity of farmers and their strong non-
economic ties to their current practices. 

The economic ties between agriculture and local townships is strong. 
Small towns are attempting to diversify their economic base, but 
such diversification still places demands on water. Sometimes this 
can exacerbate tensions where different industries compete for the 
same water. 

Farmers see value in research and by-and-large support the 
research and development levy system. That said, support for 
drought and climate variability research and development is 
relatively low. It is largely perceived to be the responsibility of 
government. 

The concept of 'evidence-based policy' is supported, but where a 
policy is not supported, the scientific evidence for it is questioned. 

Objective 4 

Objective 4: (Identification and documentation of) the beneficial and 
perverse or ineffective consequences of responses where 
discernible. 

This objective is dealt with in several sections throughout the report. 
Each of the above sub-sections of this Chapter contains another 
sub-section headed “The good”, which deals with beneficial effects 
of policies and practices.  

A section at the end of Chapter 4 focuses particularly on potential 
and observed perverse outcomes. Many of the issues mentioned as 
potentially perverse outcomes from water policies and practices 
were raised as concerns by those interviewed here, especially:  

 transfers of water out of the Basin (e.g. to Melbourne); 

 changes in timing and location of water use as a result of CEWH 
purchases; 

 perverse effects of some river regulations (e.g. rewetting of 
wetlands that result in fish kills); 

 implications of urban and peri-urban expansion and the 
inadequacy of design principles in some places; 

 illegal diversions, growing unregulated and unaccounted-for use 
of groundwater; 
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 need for better metering of water use; 

 increased and poorly accounted-for use of water due to 
improvements in efficiency of water use and the additive effects 
of many small and uncoordinated extractions throughout the 
Basin; 

 reduction in investment in research and development and a shift 
in focus away from research needed to prepare farmers for 
coming decades; and 

 concerns about the potential for the Basin Plan to be overly 
prescriptive. 

Action is being taken by the MDBA and State governments in many 
of these areas and States will be expected to ensure that all 
diversions in the future remain within the SDLs set under the Basin 
Plan.  

Three important unanswered questions are whether metering and 
other measurement technologies are adequate to implement the 
SDLs; whether the information on which the SDLs are based is 
adequate; and how well the Basin Plan deals with uncertainty around 
SDLs and water accounting. 

Objective 5  

Objective 5: (Identification and documentation of) opportunities to 
improve responses to reduced water availability in the future. 

Institutional Frameworks 

In relation to clarity of purpose and issues 

1. Recognise the high risks if stakeholders continue to 
misunderstand the purpose and processes put in place by 
current institutional frameworks and effectively address 
misunderstandings. 

2. Continue and enhance the processes of engaging and 
involving industries and communities in developing common 
values, goals and purposes for the future of the Basin. 

3. Communicate the processes for using evidence in Basin 
planning processes more fully and transparently. 

In relation to diversity 

4. Continue to develop water markets while paying attention to 
potentially perverse or inequitable outcomes by engaging in 
effective monitoring and feedback with stakeholders. 

5. Encourage the development of a wider range of economic and 
other instruments to help water managers and users to adapt to 
climate variability. 
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In relation to Connectivity 

6. More effectively communicate how the implementation of the 
Water Act 2007 (Cwlth) can address problems associated with 
management of open (commonly owned) resources. 

7. As both a way to more effectively implement policy and to 
remove obstacles to engagement with stakeholders, set up 
adaptive trials of new governance arrangements that match 
authority and resources across society to the types of decisions 
that need to be made, and to the spatial and temporal scales of 
those decisions. 

8. Consider the implications of increasing complexity of decision 
making processes in the MDB and take action to either avoid 
potential grid-lock or collapse or manage transformation to new 
approaches. 

In relation to integration and feedback 

9. Continue to take steps to ensure that integration of ecological, 
social and economic implications of water will be achieved 
under current institutional settings, and explain to stakeholders 
how this will happen 

10. Engage stakeholders at all levels in the detection of potentially 
perverse outcomes of legislation and policy and in taking action 
to avoid perverse outcomes 

Water Management 

In relation to clarity of purpose and issues 

11. Water managers need to be engaged in defining the processes 
for implementing policy. They are a target audience for 
engagement and communication, but should also be co-opted 
as facilitators for engaging and communicating with water users 
in terms of regional delivery. 

12. Communication of government policy (such as the 
Water Act 2007 (Cwlth)) to water managers should include 
adult education processes and training as a means of 
increasing skills as well as awareness. This could be done in 
conjunction with industry peak bodies. 

13. Criteria for funding research involving climate adaptation 
strategies should include the need to meaningfully engage 
water managers as well as water users. 

In relation to diversity 

14. Engage water managers in the development and 
implementation of a wider range of economic instruments for 
managing and allocating water. 
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15. Encourage the development of a wider range of economic and 
other instruments to help water managers and users to adapt to 
climate variability. 

16. Identify those regions where transformative strategies are 
critical given climate change scenarios, and work with water 
managers to identify alternative futures and pragmatic 
strategies for getting there. 

17. The CEWH will need to develop agreements with irrigation 
water providers to enable real or virtual movement of water for 
environmental purposes. 

18. The anticipated and unanticipated impacts of the CEWH‟s 
water buyback operations should be monitored, reviewed and, 
if necessary, adjusted. 

In relation to Connectivity 

19. Communication with, and engagement of, water managers 
needs to be in specific regional contexts, involving a good 
empathy of the local social, economic and environmental 
conditions that the managers are operating with. 

20. The facilitative role of many water managers needs to be 
acknowledged, respected and utilised for mutual benefit at 
regional, Basin, State and national scales.   

In relation to integration and feedback 

21. The integrative role of many water managers needs to be 
acknowledged, respected and utilised to ensure that integration 
of ecological, social and economic implications of water will be 
achieved under current institutional settings. 

Water Use 

In relation to clarity of purpose and issues 

22. Take steps to increase trust and confidence in water 
management by governments, by increasing transparency and 
explanation of the processes and their evidence base. 

23. Focus engagement strategies on communicating climate 
change and variability in accessible ways that speak to different 
stakeholders with reference to their own language and 
worldviews. 

24. Address misconceptions about water policy and management, 
climate change and variability etcetera identified in this report. 

25. Apply a more strategic approach to research and development, 
based on public needs for information and funding that is not 
tied to electoral cycles or other cycles prone to influence by 
vested interests. 
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26. As a matter of urgency, focus dialogue among stakeholders on 
developing common values and directions for the Basin 
(recognising that complete agreement will not be feasible or 
desirable but that conflicting values and directions and lack of 
understanding of viewpoints are likely to stifle adaptability).  

27. Address misunderstandings of the objectives and rationale for 
environmental water allocations. 

In relation to diversity 

28. Continue to encourage and facilitate diversification of 
approaches to dealing with climate variability through 
communication of information and case studies and policies 
that encourage experimentation and strategic adaptation. 

29. Recognise and celebrate advances and successes by land 
managers and focus on encouraging advanced land 
management approaches rather than basic ones where 
progress has already been made. 

30. Increase focus on understanding and supporting water users in 
the north of the Basin, and particularly develop more 
opportunities for adaptation in the north through water trading 
and other mechanisms. 

In relation to Connectivity 

31. Develop thinking and policies to facilitate movement of land 
uses geographically as a way of dealing with climate change 
and variability. 

32. Encourage policies that facilitate learning from current 
pressures so that ineffective and non-adaptive approaches to 
water management are phased out. 

33. Address concerns about uncoordinated growth of urban 
centres, and bring consideration of urban water needs more 
transparently into Basin planning. 

In relation to integration and feedback 

34. As far as possible, use the development of the Basin Plan to 
engage and involve individuals and institutions in trials of 
polycentric (adaptive) governance approaches to water 
management. 

35. Engage stakeholders in dialogue to design engagement 
processes that meet their needs. 

36. Continue to foster understanding of different perspectives and 
sharing diverse ideas and skills among stakeholders. 

37. Continue to explore motivations and decision making by 
farmers as a way to help them recognise opportunities and 
make transitions to new ways of water management and/or 
new careers if appropriate. 
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38. Build on examples of policies and approaches that have 
encouraged resilience and adaptability. 

39. Address uncoordinated use of groundwater. 

40. Distribute and promote lessons from successful adapters 
(e.g. basic rules of successful farming under variable climate). 

41. Encourage strategic foresight to avoid incremental adaptation 
that is non-adaptive in the long term. 

42. Facilitate greater consideration of alternatives to desalination 
as a solution to water shortages. 
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APPENDIX A: TERMS OF REFERENCE 

PROJECT BRIEF 

Project Background 

The Murray–Darling Basin Authority (MDBA) is a statutory agency 
established through the Water Act 2007 (Cwlth).  The Act requires 
the Australian Government, in conjunction with the Basin states, to 
manage the Basin‟s water resources in the national interest.  The 
Basin‟s water resources will be managed through the development 
and implementation of a Basin Plan.  The plan will set and enforce 
environmentally sustainable limits on the quantities of surface water 
and groundwater that may be taken from Basin water resources; set 
and monitor Basin-wide environmental, water quality and salinity 
objectives; and develop efficient water trading regimes across the 
Basin. 

Effective risk assessment and management processes are widely 
accepted as good business practice.  The Water Act 2007 (Cwlth) 
specifically requires the identification of risks to the condition, or 
continued availability, of the Basin water resources. 

Climate change has been identified as having probably the greatest 
future impact on water availability in the Basin.  While the broad 
impacts of climate (eg seasonal variations in rainfall and 
temperature) on the Basin are expected to be addressed in phase 2 
of the South Eastern Australian Climate Initiative (coordinated by the 
MDBA), it will not include the direct and indirect impacts of climate 
change on water quantity and quality per se. 

A number of real and potential risks to the quantity and quality of the 
Basin‟s water resources have been identified.  The risks are complex 
and their impacts vary across the Basin.  The interactions between 
risks, their cumulative impacts and effectiveness of current actions 
need to be better understood.  Strategies for addressing or 
managing such risks will need to be developed, while new and 
emerging risks are also identified and assessed. 

The Risk Assessment Section within MDBA‟s NRM Division is 
seeking to initiate the investigation of a range of such risks.  These 
can be broadly clustered into:  risks driven by climate change 
(eg drought, bushfire, salinity dynamics); risks relating to catchment 
processes (eg forest hydrology, afforestation, invasive species, 
floodplain dynamics, land use); and risks arising from direct water 
interception and use (eg farm dams, stock and domestic, current 
management arrangements).   

The findings and knowledge gained from these projects will be 
synthesised into a coherent framework to serve as a basis for the 
management of risks to the Basin‟s water resources for the long 
term.  Risk assessments made through a sound framework will 
inform the development of better management strategies by 
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anticipating the impacts of these risks, the likelihood of their 
occurrence and their consequences. 

The overall objectives of the Risk Assessment program can be 
summarised as follows: 

(a) Undertake a comprehensive appraisal of real and potential 
risks to water resources of the Basin, which will be underpinned 
by a range of targeted projects; and 

(b) Develop an overarching framework to address or manage 
activities and processes that present a risk to the water 
resources of the Basin, including tools that can be applied for 
the long term. 

This project brief relates to the project Capacity to adaptively 
manage under climate change and variability.  

The continuing drought conditions have had a significant impact on 
the availability and management of Murray–Darling Basin (MDB) 
water resources.  Record low inflows were experienced in the MDB 
in 2006 and have continued to date.  In addition, climate change 
forecasts suggest that droughts may become more intense, frequent 
and widespread in the future. Learning from the current drought will 
provide an opportunity to prepare for predicted longer-term trends. 

During the last four years (2006-2009) the unprecedented drought 
conditions have led to changes in water management decisions.  
These changes provide a unique opportunity to learn how water 
managers, the water management system and water users, have 
adapted and are adapting, to extreme drought conditions.  The 
application of such knowledge will lead to improved future adaptive 
capacity.   

It is acknowledged that the drought is not over and that contingency 
measures are still being implemented.  However, it is considered 
prudent to initiate data collection at this stage, while past decision-
making processes and triggers are still clear.  This will also provide 
an input into how best to manage the likely intensification of the 
current drought should the forecast 2009/10 El Nino eventuate.  

This project will document the responses to water shortage in both 
the Southern and Northern Murray–Darling Basin since 2002, at the 
Basin, catchment and local scales.  Although it is recognised that 
climate change is likely to impact in different ways on water 
availability in the Southern and Northern MDB, it is considered useful 
to document responses across the MDB, with an initial focus on the 
Southern MDB.  

Key legislative, policy, institutional structures, operational decisions 
and skills that have been taken or developed during the drought 
need to be documented and evaluated for their effectiveness, 
particularly for environmental objectives, water access entitlements, 
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and critical human needs.  This will include consideration of the role 
of water markets and of water sharing plans in assisting or working 
against effective responses to reduced water availability, and 
whether existing river models are adequate to support decisions 
under greatly reduced flow.  Investigations will need to capture all 
levels of government, and regional decision making, focusing on 
governments and their agencies, water planning processes, major 
water managers and users.  This will include consideration of critical 
processes driving decisions during drought, including policy and 
institutional limitations, triggers and responses, and how water users 
and water markets respond.  The project will consider both short-
term responses to the drought (1–3 years) and longer-term (2–3 
decades) options. 

Results should identify lessons learnt, highlight knowledge gaps and 
provide recommendations for improved decision-making structures, 
processes and guidelines for the future.  It should take into account 
the recent reports of the Productivity Commission and the National 
Water Commission. 

Project Objectives 

The overall objective of this project is to provide a comprehensive 
assessment of how governments and communities can better 
respond to the potential for reduced future water availability in the 
Murray–Darling Basin using the recent drought responses as an 
example and opportunity for learning, and should include the 
identification and documentation of: 

1. The adaptive capacity of current legislation, policy settings, 
institutional structures and water planning and sharing 
processes to manage drought. 

2. Water managers‟ responses to water shortage in the Basin 
since 2002. 

3. Responses of water users to drought conditions. 
4. The beneficial and perverse or ineffective consequences of 

responses where discernible. 

5. Opportunities to improve responses to reduced water 
availability in the future  

Project Approach and Methodology 

If respondents to this RFQ do not have relevant in-house expertise in 
climate change, they are required to enlist appropriate level of 
expertise from external source through sub-contractor or consortium 
arrangements. 

The MDBA intends to establish a Drought Project Advisory Panel to 
provide advice on undertaking this project.  Subject to such a panel 
being established in time for this project, the provider will be required 
to develop methodologies in consultation with the Panel.  Panel 
members are also expected to provide advice on strategies for 



Page 172 of 201 

 

engagement with water policy makers, water managers and water 
users.  

Anticipated outputs and deliverables of this Project Outputs 

A report will be required that includes: 

An analysis of how current legislation, institutional structures, policy, 
processes and skills were used to respond to drought, including 
identification of gaps and barriers and how they could be overcome. 

An assessment of the drivers and triggers for policy and related 
operational responses, and the key principles adopted by 
jurisdictions and water/river managers. 

1) Information on the effectiveness of current drought 
management tools and processes, and recommendations for 
their improvement.  

2) Documentation of responses that met high security 
requirements, which may reflect the ability to meet critical 
human needs.   

3) A summary of the operational changes by Water Managers10 
across all MDB catchments, and of how their impacts were 
monitored and evaluated.  

4) Information from Water Managers on the range of adaptive 
measures considered during drought decision making. 

5) Information on the range of adaptive measures employed by 
major water users to meet immediate and long-term enterprise 
requirements. 

6) Policy recommendations to inform development of effective 
management plans in the future. 

7) Impact of policy responses and operational decisions on 
environmental outcomes including, but not limited to, Ramsar 
sites, River Murray icon sites and disconnected wetlands. 

In responding to this project brief, tenderers will be required to: 

A.  Explain how the project will extend current knowledge, ie the 
work that it builds on 

B. Comment on whether and how the project results can be 
extrapolated to the whole or other parts of the Basin 

C. Outline the management implications/opportunities that could 
arise from the work 

D. State how they will identify the main audiences for project 
outputs and appropriate communications 

                                            
10

 Requires collaboration with MDBA River (Murray) Operations section drought project.   
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strategise/opportunities, and agree to provide a Plain English 
summary of the project at its conclusion suitable for a non-
technical audience 

E. Where appropriate, structure the project so that it may be 
repeated in future to determine trend over time 

F. Where appropriate, identify opportunities for further R, D&E 
that would assist the Authority in meeting its mandate and 
goals 
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APPENDIX B. PRINCIPLES OF RESILIENCE AND 
ADAPTIVE CAPACITY FROM THE LITERATURE  

In this Appendix, we present several examples of sets of resilience 
principles from the literature. These have been considered, along 
with the other material reviewed in Chapter 2, in developing our 
assessment criteria. 

Principles for resilience of coral reefs (The Nature Conservancy 2010) 

Principle 1: Representation and Replication (and risk-spreading) can 
help increase likelihood of reef survival. By ensuring that resilient 
species and habitats are well represented and replicated throughout 
an MPA network, coral reef managers can decrease risk of 
catastrophic events, like bleaching, from destroying entire reef 
ecosystems.  

Principle 2: Critical Areas are vital to survival and sustainability of 
marine habitats. These areas may provide secure and essential 
sources of larvae to enhance replenishment and recovery of reefs 
damaged by bleaching, hurricanes or other events. They also 
include high-priority conservation targets, such as fish spawning 
aggregations and nursery habitats. 

Principle 3: Connectivity influences the design of marine protected 
area networks. Preserving connectivity among reefs and their 
associated habitats ensures replenishment of coral communities and 
fish stocks from nearby healthy reefs, and may enhance recovery. 

Principle 4: Effective Management is essential to meeting goals and 
objectives of an MPA, and ultimately keeping reefs vibrant and 
healthy. Reducing threats is the foundation for successful 
conservation and the core of our resilience-based strategies. 
Measuring effective management provides the foundation for 
adaptive management. Investments in human capacity and 
long-term financing are also crucial to sustaining effective 
management for the future. 

Building adaptive capacity in a world of transformations (Folke et al. 
2002) 

How can the trap of successful short-term management at the 
expense of long-term loss be counteracted?  

 The likelihood that a social-ecological system will remain within a 
desirable state is related to slowly changing variables that 
determine the boundaries beyond which disturbances may push 
the system into another state. 

 Consequently, efforts to reduce the risk of undesired shifts 
between ecosystem states should address the gradual changes 
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that affect resilience rather than trying to control disturbance and 
fluctuations. 

 The slowly changing variables include such things as land use, 
nutrient stocks, soil properties and biomass of long-lived 
organisms.  For example, economic and institutional constraints 
limit the ability of agriculturalists of the lake districts in the US 
and of rangelands in Australia to organise management of slow 
variables. 

 Also, differences in land tenure, agricultural policy and market 
conditions are more significant drivers of long-term changes in 
semi-arid African savannas than are agro-pastoral population 
growth, cattle numbers, or small-holder land use. 

Key attributes of resilience in complex adaptive systems include:  

 Ecological resilience can be assessed by the amount of 
variability that can be accepted without patterns changing and 
controls shifting to another set of keystone processes.  

 In an ecosystem, keystone processes interact in an overlapping, 
apparently redundant manner. They should not be evaluated by 
the efficiency with which any one process functions. 

 Resilience within a system is generated through major changes 
and renewal of systems at smaller, faster scales. 

 Essential sources of resilience lie in the variety of functional 
groups and the accumulated experience and memory that 
provides for reorganization following disturbances. 

Resilience of forests (Thompson et al. 2009) 

Thompson et al. (2009) suggest the following as ecological principles 
that can be employed to maintain and enhance long- term forest 
resilience, especially under climate change: 

 Maintain genetic diversity in forests through practices that do not 
select only certain trees for harvesting based on site, growth 
rate, or form; or practices that depend only on certain genotypes 
(clones) for planting. 

 Maintain stand and landscape structural complexity using natural 
forests as models and benchmarks. 

 Maintain connectivity across forest landscapes by reducing 
fragmentation, recovering lost habitats (forest types), and 
expanding protected area networks. 

 Maintain functional diversity (and redundancy) and eliminate 
conversion of diverse natural forests to monotypic or reduced 
species plantations. 



Page 176 of 201 

 

 Reduce non-natural competition by controlling invasive species 
and reduce reliance on non-native tree crop species for 
plantation, afforestation, or reforestation projects. 

 Reduce the possibility of negative outcomes by apportioning 
some areas of assisted regeneration with trees from regional 
provenances and from climates of the same region that 
approximate expected conditions in the future. 

 Maintain biodiversity at all scales (stand, landscape, 
bioregional), and of all elements (genetic, species, community); 
and by taking specific actions including protecting isolated or 
disjunct populations of organisms, populations at margins of their 
distributions, source habitats and refugia networks.  These 
populations are the most likely to represent pre-adapted gene 
pools for responding to climate change and could form core 
populations as conditions change. 

 Ensure that there are national and regional networks of 
scientifically designed, comprehensive, adequate, and 
representative protected areas.  Build these networks into 
national and regional planning for large-scale landscape 
connectivity. 

Examples of stewardship strategies to prepare for, and shape, uncertain 
change (Chapin et al. 2009) 

Maintain a diversity of options: 

 Subsidise innovations that foster socio-economic novelty and 
diversity. 

 Renew the functional diversity of degraded systems. 

 Prioritize conservation of biodiversity hotspots and pathways that 
enable species to adjust to rapid environmental change. 

 Sustain a diversity of cultures, languages and knowledge 
systems that provide multiple approaches to meeting societal 
goals. 

Enhance social learning to facilitate adaptation: 

 Broaden the problem definition and knowledge co-production by 
engaging multiple disciplinary perspectives and knowledge 
systems. 

 Use scenarios and simulations to explore consequences of 
alternative policy options. 

 Develop transparent information systems and mapping tools that 
contribute to developing trust among decision-makers and 
stakeholders, and build support for action. 

 Test understanding through comparative analysis, 
experimentation and adaptive management. 
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 Exercise extreme caution in experiments that perturb a system 
larger than the jurisdiction of management. 

Adapt governance to implement potential solutions: 

 Provide an environment for leadership and respect to develop. 

 Foster social networking that builds trust and bridges 
communication and accountability among existing organizations. 

 Enable sufficient overlap in responsibility among organizations to 
allow redundancy in policy implementation . 

Table B1. Overview of characteristics of optimisation for conservation and 
resilience thinking (Fischer et al. 2009) 

 Optimisation for 
conservation 

Resilience thinking 

Strengths 
(inherent)  

Recognises resource 
scarcity  

Encourages transparency 
in resource allocation  

Recognises system 
complexity  

Recognises 
interdependence of social 
and biophysical systems  

Strengths (in 
practice)  

Can provide specific 
answers to a well-defined 
problem  

Fits well with how 
business and 
governments operate  

Encourages anticipation of 
undesirable surprises or 
thresholds  

Encourages reflection on 
how a system works  

Weaknesses 
(inherent)  

Sensitive to accuracy of 
underlying assumptions 
and system model  

Potentially difficult to apply 
to systems without 
identifiable alternate states  

Weaknesses 
(in practice) 

Targets or budget 
constraints are often 
informed by politics rather 
than an in-depth 
understanding of 
underlying system 
dynamics  

The term “optimal” can 
sound absolute to 
policymakers and the 
general public 

Reliant on tools from other 
disciplines to be 
operational to inform policy  

The term “resilience” can 
appear vague to 
policymakers and the 
general public 
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APPENDIX C: ISSUES RELATING TO ADAPTIVE CAPACITY 
UNDER THE NWI FRAMEWORK 

The National Water Initiative and the Water Act 2007 (Cwlth) based 
upon it reflect a changing relationship between governments, public 
water authorities and private water users, principally irrigators, after 
more than a century of relative stability.  

For many decades the interests of governments and water users 
were similar. Governments used water as a tool to promote the 
growth of communities and there was little concern about 
environmental issues. During this period even though water 
entitlements were usually vaguely defined from a legal perspective 
the reliability of supply was relatively high. Variations were usually 
the result of administrative decisions made in response to drought 
and concerns about future supply and the decisions were accepted 
as sensible and necessary in the communities affected.  

In more recent times this congruence of interests has broken down. 
The growth in diversions in the second half of the twentieth century 
has caused serious environmental problems and intensified 
competition between water users. As a result governments have had 
to increasingly step back from promoting the interests of irrigators 
and instead play the role of adjudicator between competing 
stakeholders. 

The Council of Australian Governments (COAG) was the forum 
within which the NWI was negotiated. COAG is the most recent 
iteration of a series of institutional processes that have been created 
to coordinate the two levels of government in the Australian federal 
system (Kenwood 1995; Mathews and Grewal 1997; Painter 1998). 
After more than a century of struggle between the states and 
national government during which the latter has steadily grown more 
powerful but the former have continued to find effective ways to 
frustrate its intentions, COAG has become the policy sphere within 
which many areas of joint constitutional responsibility are 
coordinated. At meetings of COAG the fiscal dominance of the 
national government within the Australian federal system gives it a 
controlling influence but the constitutional sovereignty of the state 
governments allows them to opt out of a given policy project should 
they think fit. In the short term this has provided a way for the 
national government to exert increasing power but prevented the 
build up of unmanageable political pressure.     

Approved in June 2004, the NWI was developed by COAG working 
from the principles contained in its 1994 water reform program. It is 
the most recent product of a long tradition in water policy extending 
back to the late nineteenth century when the Australian colonies 
largely abolished riparian rights and established government control 
over water resources. The NWI puts forward an ambitious plan to 
restructure water management and promote economic growth within 
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a strong regulatory framework designed to improve and protect the 
environmental condition of both surface and sub-surface hydrological 
systems.  

The NWI is not an oddity in the context of Australian natural 
resources management policy. Similar efforts are under way in a 
number of policy spheres ranging from fisheries to forests. Like the 
NWI they too combine efforts to maximise productivity while 
conserving the environmental resource. It‟s a difficult balance, 
however, and often encounters political opposition.  

To be properly understood the NWI needs to be viewed in the wider 
context of National Competition Policy, arguably COAG‟s primary 
concern. It is part of the nation-building enterprise that began well 
before federation in 1901 and is not merely an attempt to solve 
Australia‟s contentious water management problems. The aim is to 
meld the semi-autonomous states into a more unified national 
economy and society (Painter 1998). In the sphere of water policy 
the NWI is meant to promote this process by strengthening 
management, encouraging water trading and reducing the 
significance of state borders.  

For 150 years, agricultural and pastoral development in the southern 
part of the MDB has been dominated by the state capital cities, 
Sydney, Melbourne and Adelaide, creating three competing centres 
of economic activity. From the late nineteenth century to the middle 
decades of the twentieth, the three states established irrigation-
based communities in their hinterlands and provided subsidized 
water and many other services to promote their growth. At the same 
time they developed their railway networks to link them to their state 
capitals. The variety of rail gauges discouraged trade across state 
borders. The placement of these communities and the policies used 
to promote them made sense to decision makers in the nineteenth 
century who were fostering state-based economies but in some 
cases at least they now make less sense from a national or basin-
wide perspective in the twenty first century. Rectifying those 
imbalances is the rationale for COAG‟s National Competition Policy.  

According to the NWI the tensions between the many different 
demands that are placed on hydrological systems, including conflicts 
between the four state governments in the MDB, are to be managed 
through the development of comprehensive water plans. It is through 
their preparation that the difficult issues involved in balancing the 
need for sustainability and the ambitions of production interests are 
to be resolved.  

The water plans are to include secure water access entitlements, 
statutory based planning, statutory provision for environmental and 
public benefit outcomes, plans for the restoration of over-allocated 
and stressed systems to „environmentally sustainable levels of 
extraction‟, the removal of barriers to trade, clear assignment of risk 
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for future changes in available water, comprehensive and public 
water accounting, policies focused on achieving water efficiency and 
innovation, capacity to address emerging issues and many more 
elements11. They are to provide for „adaptive management of surface 
and groundwater systems12‟ with their connectivity recognized where 
it is significant 13 . In addition, water plans must take account of 
Indigenous issues by making arrangements for Indigenous 
representation in water planning „wherever possible‟ and provision 
for indigenous social, spiritual and customary objectives „wherever 
they can be developed‟. They should also include allowance for „the 
possible existence of native title rights to water in the catchment or 
aquifer area14‟.  

There was wide agreement among those interviewed that the NWI 
framework is a sound basis for future adaptability and sustainability. 
The key question is whether the interpretation of the NWI framework 
through the Water Act 2007 (Cwlth) and the Basin Plan are also 
likely to achieve adaptability and sustainability. 

Risks created by dysfunctional multi level governance 

Large hydrological systems that cross borders are highly exposed to 
the risks attached to what are known as open resources. In 1968 
Garrett Hardin published a short paper titled The Tragedy of the 
Commons in which he argued that it was difficult to restrain over 
exploitation of common resources such as shared pastures, fish and 
water (Hardin1968). Critics subsequently nominated many examples 
of successful management of natural resource systems owned in 
common and suggested that his thesis was more applicable to open 
access resources which lack any effective overarching institutional 
framework able to control and regulate the behaviour of would-be 
users as a group. In the case of an open access resource it is in the 
interests of each individual user to expand their own consumption 
indefinitely because any restraint will only increase the volume 
available for their competitors. The eventual result is the complete 
destruction of the resource to the disadvantage of everybody. That is 
the fate currently being experienced by most large international 
hydrological systems. This includes the MDB, least it did until the 
introduction of the new arrangements contained in the 
Water Act 2007 (Cwlth) and they are as yet unproven. 

Typically the management of large cross-border rivers such as the 
Murray Darling system is characterized by considerable 
intergovernmental and interagency conflict, low decision making 
transparency and accountability, high transaction costs and ad hoc 

                                            
11

 National Water Initiative, 23, 25, Schedule E. 

12
 NWI, 25. 

13
 NWI, 23, x. 

14
 NWI, 52-54. 



Page 181 of 201 

 

deals between competing sub-national governments that undermine 
best practice water management. Unfortunately rivers that cross 
state/provincial and national borders are not rare. Rivers and 
groundwater systems divided between states and provinces provide 
the essential water supply for much of the population living in 
Australia, the United States, Europe, China and India (For the 
purposes of water management Europe now operates as a single 
united federation with the links between the central and national 
governments at least as strong as in any of the other federations 
under discussion.) Most of these large hydrological systems have 
declining environmental conditions and supply security according to 
a wide range of criteria. A major cause is incomplete institutional 
coverage of key issues, in part due to the arbitrary division of 
catchments into competing jurisdictions within these political 
systems.  

In most nations water management has traditionally been a local or 
state function with central governments only becoming involved in 
response to increasing conflict. Even in China, a nation famous for 
highly centralized water management, the trend over the last two or 
three decades has, until very recently, been towards 
decentralization. However there are many water management 
functions that require central coordination. The challenge is that the 
geographical and organizational division of roles and responsibilities 
needed to manage water effectively frequently does not match the 
established division of roles and responsibilities. This often causes 
great gaps in the capacity of water governance systems to develop a 
coordinated response to the issues that threaten their environmental 
condition and resource security. 

When water managers are responsible for only part of a catchment 
they are under pressure to favour the section for which they are 
accountable. This encourages them to export the costs of pollution 
or water shortages across borders wherever possible. Cost benefit 
analysis are almost invariably conducted from the perspective of 
each sub-basin and not that of the whole biophysical region. 
Polluting industries are placed near downstream borders, economic 
activities of marginal benefit within-border are given preference over 
economic activities of much greater overall benefit on the other side 
of borders etcetera. Within each sub-basin costs and benefits are 
highlighted but usually minimal information for the overall basin is 
collected. In these decentralized systems data collection is usually 
organized by sub-basins, often measuring different things. This 
makes comparisons and whole-of-basin aggregations to compare 
different approaches very difficult. 

The influence of history on jurisdictional differences 

Water management and entitlement systems evolved independently 
in each of the four states with little or no concern for what was 
happening across borders.  Although each state controlled the 
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distribution of water through powerful government departments in 
practice regional managers had considerable discretionary power to 
adapt to local circumstances. Until the recent period there was no 
intention to develop water-trading systems - even within states - to 
move entitlements between sub-catchments or irrigation districts so 
there was no need for consistency. The role of water managers was 
to expand irrigation in their particular regions so as to make use of 
the investment by governments in dams and other infrastructure. 
Water was heavily subsidized and local management practices 
poorly documented. For each region the water management regime 
was the accumulation over time of management responses to 
particular issues and events working within the very general 
framework created by state government legislation and departmental 
principles. The focus was on the distribution of water to irrigators 
with only marginal concern for environmental values. A similar set of 
policy/management regimes developed in parallel for groundwater. It 
was managed separately even in those regions where there was 
high connectivity between surface and groundwater systems.   

Incremental development through the twentieth century put this 
situation under increasing pressure. Over time the rising level of 
extractions combined with climate variability to significantly reduce 
the frequency of years in which the full allocation could be supplied. 
The result of this plethora of water management regimes and 
growing supply instability was that by the late twentieth century state 
governments began to accept that they were unable to managed 
effectively without greater coordination and investment by the 
Commonwealth (the government with most of Australia‟s growth 
taxes). The water reforms of the 1990s and 2000s – brought 
together in the National Water Initiative in 2004 - were designed to 
remedy the more obvious defects resulting from over a century of 
near autarkic water management in the four states. 

There is great variation in hydrological conditions, types of irrigation 
and governance needs across the MDB, particularly between the 
north and south. This reflects a number of sources of difference. 
Irrigation in the southern MDB developed in the late nineteenth and 
early twentieth centuries with governments leading the way. 
Governments built the dams and other infrastructure. Irrigation 
districts were established as government-run operations with water 
managers exercising very detailed supervision of settlers who could 
be evicted for unsatisfactory performance. Many returned service 
men were settled along the rivers through these schemes. The 
relationship between governments and these communities 
eventually matured and government officials pulled back but even 
today heavy reliance on government assistance in these irrigation 
districts compared with the areas that developed more recently, 
particularly in the north, shows the imprint of those origins.  

Even in the south, however, there were significant differences 
between the states. The Victorian and South Australia governments 
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have always been much more involved in the details of irrigation 
development and have invested more heavily in both infrastructure 
and supervision compared with that of New South Wales. In part this 
reflected the types of irrigation activity dominant in each state. 
Victoria and South Australia concentrated to a greater degree on 
viticulture, horticulture and diary. This caused them to allocate lower 
proportions of flow so they could provide higher security of supply. 
New South Wales has traditionally had a greater emphasis on 
annual crops such as rice where intermittent supply is less of a 
threat. If there is a year every now and again when rice cannot be 
grown that is not really a problem. If an orchard dies from lack of 
water, however, it will be a number of years before replantings will 
provide a crop. As a consequence New South Wales has 
traditionally allocated a higher proportion of flow because the risk 
profile is different. (This contrast also reflects differences in soils.) Its 
supervision has also been more minimal than they other two 
southern states.   

Irrigation in the northern part of the MDB developed in the final 
decades of the twentieth century. The north was less suited to the 
building of large dams and governments were no longer interested in 
that type of investment. By contrast with the southern MDB rainfall 
comes in the summer, in those years when it comes, and rivers have 
a different hydrological character. Most of the storage is private and 
off-river and much of the water is captured on the floodplain before it 
enters designated streams where it comes within the official 
management framework. The largest of the northern irrigation 
businesses is Cubbie Station in southern Queensland which has the 
capacity to capture more than 400 gigalitres from overland flow. (The 
annual usage of Sydney a city of over four million people is about 
600 gigalitres). Cubbie pays very little for its water – in part reflecting 
the fact that it has no dependence on government infrastructure – 
and it has been successful in the courts and through the political 
system in deflecting a number of government attempts to rein it in or 
take it over. It is arguable that under the legal systems and within the 
political cultures of Victoria and South Australia the results of such 
contests would have been very different (and an operation such as 
Cubbie Station would never have been able to develop in the first 
place). 

Implications of the federal system 

Federations such as Australia with its national government and six 
states have more elections for more political bodies than do non-
federations such as Britain or New Zealand. This means that in a 
region such as the Murray Darling Basin at any given time there will 
be an election about to take place fairly soon somewhere. This is a 
significant influence when decisions require unanimous support from 
all jurisdictions, as was the case in the MDB in the Ministerial 
Council and Commission before the recent changes (and still is in 
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some key aspects of the new framework put in place by the 
Water Act 2007 (Cwlth)). 

Federations can also contain different electoral systems that 
increase diversity and enrich, or make more difficult, the process of 
gaining sufficient consensus to govern. The same voters by using 
different methods of election – proportional and preferential in the 
case of the national government – elect different parties, or parties in 
different ratios, to the upper and lower houses of parliament even 
when they vote the same way in both cases which is often not the 
case. Added to this are other electoral systems such the Hare Clark 
system which has resulted in the Greens being in the ruling coalition 
in Tasmania or the method used for the upper house in New South 
Wales that gave representation to the Shooters Party which they 
were able to leverage to gain hunting rights in national parks in that 
state.     

Federal systems also introduce complex dynamics into policy and 
administrative arrangements. Government to government 
agreements such as those made in COAG are different from those 
made between governments and non-governments. Governments 
do not impose penalties on other governments in the same way that 
they do on non-government institutions and people. The 
Water Act 2007 (Cwlth), for example, imposes no penalties on state 
ministers or officials in their departments that might choose to defy 
the MD Basin Plan and develop an alternative plan for their state. 
However if any non-government organisation or person chose to act 
as required by the alternative plan, rather than the Basin Plan, they 
will face very heavy fines.  

It can be argued that elected decision makers interact with elected 
decision makers in other jurisdictions, or other levels in the same 
jurisdiction, with an extra dimension of independence that comes 
from being elected rather than appointed. Even when one is clearly 
superior in rank to the other there is deference paid to the fact that 
both source their legitimacy from the same voting public and cannot 
be dismissed as easily as appointed public servants. Even when the 
latter make decisions they usually do so using delegated authority 
from an elected office holder or body.  

Federal systems also create distinctly separate administrative zones 
implementing laws and regulations passed by independent elected 
bodies. Inconsistencies do develop within the same jurisdiction but in 
such cases it is easier to resolve them than it is when two or more 
jurisdictions are involved.  In the former example conflicting agencies 
are ultimately responsible to a single premier or the prime minister. 
In the second situation agencies work to different parliaments whose 
leaders will loose credibility if they appear to sacrifice the interests of 
their particular voters to those of a rival jurisdiction or appear too 
deferential.  Over time each of these administrative zones develops 
its own body of regulations and practices. These are administered by 
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public servants who often helped to develop them and have a 
special understanding of the way their particular system works. 
Beyond them are local industry groups who have shaped their 
activities and the way they do business around the particular 
features created by local circumstances. For all these groups change 
to make it easier for outsiders to enter their space, and vice versa, 
often has costs and threats as well as benefits and opportunities. 

Around each jurisdiction there also develops distinct political, media 
and special interest group activity that obtain many benefits from 
playing the different jurisdictions off against each other. These range 
form the different political parties whose officials move from one 
jurisdiction to another when there is a change in their electoral 
fortunes. This gives them continuing resources to fund divergent 
policy development which can be mobilized when new opportunities 
later develop. An example is the ---- inquiry into -------- which was 
originally funded by the Labor party premiers while the conservative 
Coalition government was still in power before the national election 
of November 2007. When Labor won that election its 
recommendations became national policy (what happened after that 
is another story.) Similarly the mining industry is using its special 
relationship with the conservative Wester Australian government as 
a significant part of its anti-national government strategy against the 
proposed super profits tax. News media also develop special 
relationships with different jurisdictions. This is reflected in the 
coverage given to particular issues.       

Water planning in the federal system 

The planning and management environment within which the MDB 
Basin Plan is being developed is complex. In practice, decisions are 
not made through a top-down process but are the product of cycles 
of interaction in which the participants have varying degrees of 
influence but no single voice is dominant.  The national and state 
governments have considerable independence from each other. 
Within each government there are a number of departments that 
deal with different issues related to water management. Much of the 
discussion about inter-jurisdictional water management in the MDB 
gives the misleading impression that interaction between the 
Commonwealth and state levels is highly structured but the reality is 
much more elusive.  

The Australian federal system is effective in the way it provides 
increased opportunities for stakeholders to influence the policy 
process but its complexity does appear to make decision making and 
implementation more difficult. The independent centres of power 
provided by the Commonwealth and state jurisdictions create focal 
points around which contending interest groups arrange themselves, 
moving from one to the other as their members make strategic 
decisions about alliances and about how best to promote their goals 
or block those of others. The Commonwealth government supplies 
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the bulk of project funds to a variety of recipients but usually has to 
rely on indirect processes of accountability to influence 
implementation. States have substantial direct regulatory power but 
limited funds.  

Regional organizations such as catchment authorities and water 
distribution agencies such as the Goulbourn Broken Catchment 
Management Authority, Goulburn Murray Water, Murray Irrigation 
and the Central Irrigation Trust are formally subordinate to state 
governments but have independent corporate standing. They often 
get Commonwealth funding and have ready access to state and 
federal parliamentarians representing their areas. Research bodies 
and research and development corporations are often irrelevant for 
long periods of time but they can provide findings that suddenly 
bolster some positions in public controversies, discredit others and 
shift the basic assumptions upon which such debates are conducted.   

Even more politically active are the industry bodies and large 
companies emerging as irrigation based agriculture becomes more 
business orientated. There are also non-government organizations 
such as the Australian Farmers Federation and the Australian 
Conservation Foundation that appeal to the wider electorate and 
whose support is needed by governments for major initiatives. Banks 
and commercial organizations such as Woolworths and Coles can 
also exert significant influence through their purchasing and lending 
policies. In addition, local governments have planning powers that 
can play a decisive role at the district level. Largely excluded from all 
these interactions are members of the general community. They tend 
to be involved only very intermittently but when activated in the mass 
can be a decisive and unpredictable political force. To be effective in 
the long term the trans-boundary institutional framework for the MDB 
needs to be able to provide scope for these groups to interact but at 
the same time create policy processes that can manage in real time. 

Adequacy of the EPBC Act and the Basin Plan process 

One of the aims of this project is to provide an assessment of the 
effectiveness of the existing legislative framework for coping with 
major crisis such as the drought in the southern MDB post 2002. 
Such an assessment involves the difficult challenge of attempting to 
estimate how a given set of institutional arrangements will actually 
work in a range of difficult circumstances. This requires more than 
just noting the intentions of the policy/institutional designers. On the 
one hand there needs to be a prediction of the nature of the stresses 
and issues that will need to be managed by the people who have to 
make the relevant decisions. On the other there is the process of 
examining the institutions and considering their strengths and 
weaknesses and how they will position decision makers in relation to 
the problems they will face. An important theme in this process is the 
need to highlight potential unintended consequences that could 
result from the interaction between the institutional framework and 
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the types of crisis that could arise. For this exercise some of the key 
policies and institutions are the EPBC Act, the Water Act 2007 
(Cwlth) and the MD Basin Plan. 

A number of South Australian interviewees were strongly critical of 
the role of the EPBC Act during the most recent phase of the drought 
crisis in that state when a number of dramatic management options 
were considered and in some cases adopted. These included the 
weirs at Narrung, Clayton, Currency Creek and Wellington just 
upstream from where the Murray enters Lake Alexandrina. These 
structures were proposed as measures to deal with issues such as 
potential saline intrusion that threatened the off-takes to Adelaide 
and the acidification of soils drying out in the lake bed. There were 
three main criticisms. It was argued that: 

 The assessment process does not allow for a comparison of a 
proposed action against the do-nothing option.  

 The process was too slow with the Commonwealth minister 
being able to stop the clock at a number of stages thereby 
effectively voiding the timetable for assessments contained in 
the legislation      

 The process was very expensive (e.g. $7 million for the 
Wellington weir assessment). 

These issues – particularly the first do not appear to have been 
considered by the Hawke review of the EPBC Act released in --- 
2009. It is true that they also do not feature significantly in the South 
Australian Government submission to the Hawke Inquiry dated 
February 2009. However the particular crisis that caused them to 
become an issue only became intense after that date. The need to 
compare a proposal with the potential alternatives, however, would 
appear to be basic common sense and it is hard to understand why 
the issue has not arisen before.  

Leaving aside the merits of the particular cases that arose in 2009 
there is a wider question as to how effective is the EPBC Act in the 
context of a crisis. Experience so far with the Act shows it requires a 
relatively slow, exhaustive, expensive and legally constrictive 
process which emphasizes consultation, the importance of detailed 
investigations and the need to provide adequate avenues for appeal. 
This no doubt reflects the political realities involved in making 
complex decisions that have significant impacts on people in the 
context of contemporary Australian society. Does it, however, 
provide an effective way of responding to the situations to which it 
will need to respond? In meeting the requirements of contemporary 
society for consultation and for avenues for appeals does it set up a 
process that will not have the capacity to respond effectively to 
crisis? 

As an indication of the possible future direction of policy the 
recommendations of the Hawke review are puzzling. 
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Recommendations 2 and 3 for example would require that the Act 
give priority to protecting the environment as opposed to social and 
economic values. (The alternative as contained in the National Water 
Initiative is for a negotiated balance between social, economic and 
environmental values.) This may well be needed if actions by the 
Commonwealth to enforce the Act are to be covered by the foreign 
treaties powers but if combined with the requirement to protect 
„ecosystems of national significance‟ contained in recommendation 8 
and the requirement that the MD Basin Plan should be assessed for 
compliance before being approved contained in recommendation 9 it 
is hard to see how any significant amount of human activity would be 
allowed in the MDB under such a regime. This may be desirable but 
it would be surprising if this was the intention of the Hawke inquiry. If 
it is not, however, what does it mean in practice? (For reference it 
should be noted that the only major assessment of what would be 
needed to make the Murray Darling a healthy working river – which 
could be well short of the proposed EPBC standard – concluded that 
at least 3350 gigalitres plus management changes would be 
required.) 

Similar concerns about practicality of major public policy goals arise 
with the Basin Plan process. Will it have the capacity to reverse 
ongoing decline? Or is it too severely handicapped by concessions 
to those stakeholders who desire certainty for their investments and 
minimal disruption to current practice? The MD Basin Plan gives 
high recognition to the need for exhaustive consultation, detailed 
investigations, referrals and appeals. It also has a very measured 
implementation strategy. The first MD Basin Plan will be finalized in 
2011 with implementation to commence in 2014 in New South Wales 
with a five year conversion period and in 2019 in Victoria with the 
conversion period to conclude in 2024. (In contrast with that time 
table, in 2004 COAG agreed that all water plans should have a clear 
pathway to sustainable management by December 2007 with full 
implementation to commence in by December 2009. (So far 
according to the most recent investigation of the NWC released in 
December 2009 no plans have reached the level mandated for all 
plans by December 2007.) 

It can be argued that the approach of the EPBC and the Basin Plan 
makes sense in the context of a stable environmental situation 
where change occurs slowly. In an unstable situation of potentially 
rapid unpredictable change, however, it may be impossible to both 
adequately consult and protect people‟s „rights‟ and also respond 
effectively. There are a number of reasons for thinking we may be 
entering such an unstable situation.  

The danger of threshold changes in natural systems, particularly 
when they result from increased development pressure, is now well 
recognised worldwide. A report dealing with this issue was released 
early in 2005 by the Millennium Ecosystem Assessment project. 
Commissioned by the United Nations and summarising a vast 
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volume of research, the report put forward a number of general 
propositions that need to be taken into account by governments and 
environmental management agencies: 

 Different categories of ecosystem services tend to change over 
different time scales, making it difficult for managers to 
evaluate tradeoffs fully. 

 The inertia of various direct and indirect drivers differs 
considerably, and this strongly influences the time frame for 
solving ecosystem-related problems once they are identified. 

 Significant inertia exists in the process of species extinctions 
that result from habitat loss: even if habitat loss were to end 
today, it would take hundreds of years for species numbers to 
reach a new and lower equilibrium due to the habitat changes 
that have taken place in the last centuries. 

 Nonlinear changes, including accelerating, abrupt and 
potentially irreversible changes, have commonly been 
encountered in ecosystems and their services. 

 On balance, changes humans are making to ecosystems are 
reducing the resilience of the ecological components of those 
systems. 

 Once an ecosystem has undergone a nonlinear change, 
recovery to the original state may take decades or centuries 
and may sometimes be impossible (Reid et al. 2005). 

These are long established principles in the field of ecology and in 
that sense nothing new but in practice they are still not integrated 
into inter-jurisdictional water management in the MDB. Together they 
indicate the need for larger investment in research to improve 
understanding of complex systems and more attention to the 
precautionary principle.    

Prominent among researchers working on these issues is an 
international group of social and natural scientists known as the 
Resilience Alliance. This includes Buzz Holling, Lance Gunderson, 
Elinor Ostrum and in Australia, Nick Abel and Brian Walker. They 
have attempted to develop a conceptual framework that will improve 
understanding of the way in which complex socio-ecological systems 
respond to disturbance, in particular pressures from intense 
economic development.  This has led to a focus on the role of 
resilience in ecological systems and the need to promote it. Central 
is attention to the significance of thresholds that can result in 
irreversible shifts when key controlling processes are eroded. The 
result of crossing such thresholds, they argue, is likely to be „less 
resilient ecosystems, more rigid institutions and deeper social 
dependencies. 
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Evidence of potential threshold changes can be seen in many parts 
of the MDB. Stepping down from the general discussion of climate 
change there are examples such as: 

 the record low inflows in the southern MDB since the early 
2000s,  

 the drying of the lower lakes with the prospect that that they will 
rarely be filled in the future and that it is no longer possible to 
keep the Murray Mouth open through use of natural flow 

 the death of a high proportion of established red gums in the 
southern MDB that have been able to survive for the last two or 
three hundred years but which can survive no longer 

 the decline in water security of Adelaide which means that 
options such as desalinization and reuse are no longer optional 
extras but urgent alternative strategies 

 the decline in water security in the southern basin which is 
bringing into question the feasibility of maintaining permanent 
plantings such as horticulture and viticulture in some regions.   

These developments raise the question as to whether we need to 
reconceptualise the hydrological system that is emerging in the 
southern MDB. If we were to, for example, to work on the premise 
that the hydrological conditions since 2002 represented the new 
norm how appropriate would be the existing water sharing 
arrangements? What would happen if a state in the upper catchment 
(particularly New South Wales and Victoria) exercised its right 
contained in the Water Act 2007 (Cwlth) to veto any change to its 
share of the available water even though the total volume available 
had been drastically reduced, thereby increasing the percentage that 
needs to be allocated to conveyance? How would conveyance water 
be defined given that it would be a much higher proportion of the 
available pool if the total was reduced in size? What would be the 
place of irrigation and/or the environment if the total water was 
halved or reduced to less than a third as in the Perth catchment? 
Under those circumstances what social and economic goals would 
be appropriate? What environmental assets could we preserve? If it 
was necessary to scale back the level of ambition for environmental 
management and abandon assets such as Ramsar protected 
wetlands (such as the lower lakes and Coorong) how would this be 
managed? These are very difficult questions but they may be 
unavoidable. If we do have to start considering them the EPBC Act 
and the Basin Plan process in their present forms may be more of a 
hindrance than a help.  
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APPENDIX D: MDBA AND THE WATER ACT 2007 (CWLTH) 

 

The Water Act 2007 (Cwlth) required the Murray-Darling Basin 
Authority to prepare a Basin Plan that will for the first time define an 
integrated approach to manage the MDB‟s water resources. This 
legally enforceable document will be released in draft form for 
comment in mid 2010 and then in final form in 2011. Key elements of 
the Basin Plan will include: 

 sustainable limits for surface and groundwater; 

 basin-wide environmental objectives including water quality 
and salinity targets; 

 rules for a Basin-wide water trading regime; 

 requirements for each of the four state sub-plans that will 
implement the Basin plan objectives; and 

 measures that will improve security for water entitlement 
holders. 

Central to the Basin Plan will be a „sustainable diversion limit‟ set for 
the basin as a whole with diversion limits provided for sub basins 
within that framework. At the Basin-wide level there will be plans for 
the environment, water quality and salinity. The Basin Plan will also 
identify key environmental assets (such as Ramsar wetlands) and 
core ecological functions that must be maintained. It will be designed 
for a wide range of circumstances as is appropriate for a highly 
variable climate and will identify potential future risks such as climate 
change, bush fires and new agricultural activities that could change 
run-off patterns.  

The best available science will provide the foundation for the plan, 
but the quality of the science will be analysed and provision made for 
future knowledge improvements. An analysis of the social and 
economic impacts of possible changes to allocations must also be 
included so that decisions about the final plan can be taken based 
on knowledge of the expected impacts on communities. The 
limitation of the historical record as a guide to the future is 
recognised. Thus, climate modelling will be used as the foundation 
upon which to develop future adaptive strategies. All the various 
plans will be subjected to periodic review as required by the 
Water Act 2007 (Cwlth). 

The Murray-Darling Basin Authority will be required to set the 
sustainable diversion limit at a level that will be „environmentally 
sustainable‟ which the Act defines as a level that will protect key 
environmental assets, ecosystem functions, environmental outcomes 
and the productive base of the MDB. It will vary from year to year 
depending on factors such as storage levels, expected inflows, 
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groundwater levels and rates of recharge, and interception activities 
such as new forest plantations.  To ease the transition from historical 
levels of allocation – where current extractions are judged to be 
more than is sustainable to the new regime, a temporary diversion 
provision will be provided for the first five years of implementation. 
This transition is already being prepared for by the Australian 
Government through its program of purchasing water for the 
environment. This is providing compensation to willing sellers at 
market prices.  

A crucial position created by the Water Act 2007 (Cwlth) is that of the 
Commonwealth Environmental Water Holder (CEWH). The CEWH is 
responsible for using the water gained through purchases, some of 
the water gained through the federal-funded infrastructure 
improvements to achieve environmental objectives through a 
program of active targeted watering. The water gained through 
purchases and infrastructure improvements will be held as water 
entitlements with the same legal characteristics and levels of security 
as water owned by irrigators.  The level of security and assignment 
of risk is a very significant issue given the predictions for a drier 
future as a result of climate change.  

Working within the parameters established by the Basin plan the four 
basin states will be required to develop sub-plans which will be 
subject to accreditation for consistency with the Basin Plan by the 
relevant Federal Minister. This recognises the significant differences 
that exist between the various states, and also the reality that water 
management expertise in terms of implementation resides within 
state agencies. 

States will retain control over their water resources, but will need to 
ensure that their water resource plans are consistent with the overall 
Basin Plan. The states and their subsidiary regional organisations 
will ultimately implement the water resource plans. 

The process of preparing the plan has involved considerable – albeit 
highly controlled – consultation. The Murray Darling Basin Authority‟s 
Basin Community Committee has had continuous detailed 
involvement in the preparation of the Basin Plan since it first began 
to be developed in early 2009. This group is a cross section of the 
community selected from all over the Basin and from different 
stakeholder groups.  In 2010 the Basin Plan will be released in draft 
form to allow a thorough public debate. In addition, as required by 
the Water Act 2007 (Cwlth), professional researchers have been 
commissioned to prepare social and economic impact studies to 
accompany the proposed final plan when it is submitted to the 
Australian Government for final approval.  Stakeholders will also be 
actively involved in the development of regional water plans that will 
need to be consistent with the Basin Plan. 
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APPENDIX E: WETLAND DISCONNECTIONS 

2007-08 Wetland disconnections 

As the drought intensified in 2007-2008, the Senior Officials Group 
adopted a series of contingency measures to cope with a range of 
possible future climatic outcomes (Figure 4). 

 

Figure D1: River Murray System Contingency Decision Paths (subject 
to review and change) (Senior Officials Group 2007) 

Another measure to save water for critical human needs in 2007–08 
under the Dry Inflow Contingency Planning Initiative was the 
temporary disconnection of wetlands to reduce evaporative losses 
(MDBA 2009). Proposals for the temporary disconnection were 
subsequently submitted by New South Wales and South Australia 
and assessed against principles agreed by the Murray Darling Basin 
Commission. Table ** below outlines the proposals that were 
approved and implemented. 

Monitoring to detect and respond to impacts on the environment 
and/or water supplies and conditions for periodic watering and/or 
reconnection of these wetlands were developed. Avoiding the 
disturbance of acid sulphate soils was a major factor in selecting and 
managing.  

Table D1:Temporary disconnections of wetlands, 2007–08 

State Wetland 
Estimated water saving in 

2007–08 (ML) 

New South Wales  

Back Creek 660 

Tumudgery Creek 230 

Euston Lakes 24,000 
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Tareena Billabong 1,070 

South Australia  

Nelwart Swamp 316 

Lake Bonney 29,000 

Yatco Lagoon 4,161 

Jaeschke Lagoon 349 

Ross Lagoon 649 

Murbko South Lagoon 1,94 

Since then various wetlands have been watered and some reconnected 
(MDBC 2009; MMDBA 2010). 

There has been considerable discussion and controversy about 
wetland disconnection, with press headlines like: “Murray Darling 
Armageddon: Ministers agree to drain and block 44 wetlands and 
build a new weir at Wellington” (Water Week 2007). 

 

Abridged summary from “Engineering a Crisis in  Ramsar Wetland” 
(Kingsford et al. 2009) 

The Coorong, Lower Lakes and Murray Mouth (CLLMM) in South 
Australia, at the end of the Murray-Darling river system, were 
declared a Ramsar Wetland of International Importance in 1985. 
Historically, the wetland has relied on inflows from the River Murray. 
These began to decline after irrigated agriculture was established 
along the river in the late 19th Century, and seawater incursions to 
the CLLMM increased until construction of tidal barrages near the 
mouth was completed in 1939-40. Flows continued to decline with 
the building of dams upstream and increased diversions throughout 
the Murray-Darling Basin. Despite the imposition of a „cap‟ on 
diversions in 1995, flows were further reduced by a decade-long 
drought.  

Water levels in Lake Alexandrina and Lake Albert have fallen below 
sea level and the salinity of the Coorong has increased while the 
Murray Mouth requires continual dredging. Building weirs and other 
regulatory structures, pumping water to flood the exposed areas and 
limestoning, mulching and planting are addressing a threat from 
newly-exposed Acid Sulphate Soils (ASS) around the lake margins. 
There is a plan to pump hypersaline water from the Coorong to the 
ocean, to offset increasing hypersalinity in the South Lagoon caused 
by a lack of freshwater inflows. A last-resort option is to abandon the 
wetland as a freshwater environment and open the barrages to allow 
seawater into the lakes. It appears there are limited prospects for 
long-term management of the Lakes as a freshwater system.  

The ecological character of the CLLMM is changing rapidly, with 
declines in birds, fish and others species and invasion of pest 
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species. There are socioeconomic impacts on regional agriculture, 
boating, fishing and tourism.  

Governments are planning to invest in engineering interventions, 
planting, other mitigation programs, community initiatives and 
securing water for Adelaide, as well as schemes to recover water for 
the environment, but progress is slow. The short-term future of the 
CLLMM is in the hands of the South Australian Government, and its 
long-term future will depend on how much water state and 
Commonwealth governments can recover for the environment via a 
Basin Plan developed by the Murray-Darling Basin Authority (MDBA) 
in compliance with the Water Act 2007 (Cwlth).  

The unsustainable state of the CLLMM fails to meet a key objective 
of the National Water Initiative, signed by most governments in 2004 
to return over-allocated systems to environmentally-sustainable 
levels of extraction. 

The quantities of water required to secure the CLLMM are 
considerable, particularly given the competing demands from human 
consumers and other parts of the environment. There is a perception 
that there is insufficient water in the system and that the CLLMM will 
be deprived of flows as global climate change progresses and 
eventually be inundated by rising sea levels.  

(The authors of this report suggest that, “with careful management of 
water resources and a level of sophistication not yet approached in 
the management history of the Murray-Darling Basin, the CLLMM 
can be saved, albeit an immense challenge for communities, their 
governments and agencies”). 
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APPENDIX F: PRODUCTIVITY COMMISSION REVIEW OF 
THE NATIONAL DROUGHT POLICY 

 

Key points in the Productivity Commission‟s evaluation of the 
National Drought Policy (Productivity Commission 2009)  

The programs provided under NDP are overwhelmingly targeted at 
maintaining farming operations during a drought, regardless of its 
severity. Transitory drought triggered assistance does little to 
encourage preparedness or provide incentives for longer term self-
reliance. 

 The cost of government assistance has escalated over recent 
years, particularly for EC interest rate subsidies. The focus of 
support has markedly shifted away from farm households and 
towards farm businesses. There has been very little 
accountability in the use of funds or the evaluation of program 
outcomes. 

 There is widespread acceptance of the need for income 
support for farm families who are experiencing temporary 
financial hardship. However, provision of income support based 
on geographical boundaries or events such as drought is 
inequitable. 

 Interest rate subsidies are inappropriate and inefficient. They 
tend to focus support on farms and businesses that are the 
least financially prepared for drought. 

 While transport subsidies may benefit producers of grain and 
fodder, they also have adverse consequences both on farms 
and between farms. They are not an appropriate or efficient 
use of government support. 

 Exit packages are largely inaccessible and have generally 
failed to address the nonmonetary reasons why farmers prefer 
to remain on their farms. They are not an effective means of 
assisting drought affected farmers to exit the industry. 

 Farm Management Deposits have encouraged some farmers to 
save during periods of higher income. While mainly used for tax 
management purposes, they appear to also offer a means for 
increased self-reliance. 

 Grants for training that are well targeted, area appropriate and 
have an educational outcome can provide community wide 
benefits. 

 The Rural Financial Counselling Service program enables 
financial counselling services in rural areas to facilitate a flow of 
information and act as referral points for other services. 
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 There appears to be no failure in rural finance markets that 
would warrant government support through irrigation 
management grants. The off-farm environmental 
consequences of these grants may be more harmful than 
beneficial. 

 Drought policy is not the appropriate vehicle to sustain rural 
communities and small businesses in the face of underlying 
and ongoing changes. 
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APPENDIX G: PERVERSE EFFECTS OF WATER POLICY 
AND MANAGEMENT 

Summary of potential adverse effects on water availability from 
policy (including legislation) and management15 

Taking that is not regulated or not enforced 

Taking water from the following resources may be wholly or partly 
unregulated in some areas within the Basin: overland flows; surface 
water from first and second order streams; groundwater; flood 
waters; stormwater (urban run-off); groundwater and surface runoff 
taken through interception activities including afforestation. 

The types of policies that might increased use of unregulated water 
include: State water laws that allow unlicensed water use for stock 
and domestic purposes; unlicensed construction of farm dams and 
unaccounted for use of water from those dams; groundwater use for 
stock and domestic purposes 16 ; State policies that actively 
encourage the development of the mining sector (which uses water). 

Water policies that contribute to lack of enforcement include those 
that use a non-volumetric specification of entitlement or those that do 
not require water use to be metered or measured. Enforcement of 
licence limits is particularly difficult in the absence of good metering. 

Enforcement policies that require making good any adverse effects 
are likely to be more powerful than ones that impose financial 
penalties, especially if the size of penalty is low compared with the 
financial benefit accrued from the use of water. 

Taking that exceeds the sustainable diversion limit 

Exceeding the sustainable limit, even when water use is regulated, 
might occur for example where: water not properly accounted for; the 
method for allocating water does not take account of water used or 
lost during delivery or fails to recognise connected resources 
(including ground water and surface water) 17  thereby double-
allocating water; regulation fails to account for the effects of 
removing water entirely from the Basin. 

The sustainable diversion limit might also be exceeded because it 
has been based on insufficient or inaccurate information. 

Policies aimed at encouraging efficiency of water use in irrigation 

                                            
15

 Summarised and modified from Dyson (2009). 

16
 The Water Act requires that, in the future, States ensure that all diversions remain within the 

sustainable diversion limit set under the Basin Plan. 

17
 Recognising and providing for connected systems is a requirement of the NWI. Progress towards 

recognising and accounting for connectivity is reported in National Water Commission 2007 National 
Water Initiative First Biennial Assessment of Progress in Implementation. The NWC found only limited 
recognition of connectivity within existing water plans, and while States have arrangements for 
groundwater management, no State has achieved fully integrated management of highly connected 
systems (Dyson 2009). 
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and those that make it easier to trade the efficiency saving may also 
encourage greater use of water. Conversion of previously non-
transferable entitlements into tradeable entitlements also have the 
potential to increase water use. 

Transfers of water outside the Basin to service urban demand (such 
as Adelaide and regional country towns, and Melbourne) may 
increase demand on the Basin water resources from additional users 
who are prepared to pay a higher price for the water than rural users. 

Change in location, timing or rate of taking or use 

Policy types (e.g. trading and pricing policies) that either encourage 
use at a particular location or in a particular way, or that might 
encourage change in the location, timing or rate of diversion, pose a 
risk to water resources if their potential impact is not adequately 
considered and addressed (e.g. where increased use of water within 
a high salinity impact zone is encouraged). 

River operation - regulating flows 

The way in which regulated rivers are operated can have adverse 
effects on water resource condition by affecting the temperature, rate 
and timing of flows. Examples of river regulation and policies that 
might have such an effect include: hot flushes through dry water 
systems in order to deliver water for irrigation requirements; cold-
water dam releases affecting fish and other parts of ecosystems; 
policies about access to channel capacity and water delivery rights 
that do not take account of effects on condition of the water 
resource: policies that respond to “water orders” and fail to 
adequately cater for environmental effects of releases from dams or 
other impacts such as inundation; and policies that promote reliance 
on particular water management regimes such as maintaining pool 
levels at particular locations. 

Use of alternate water sources 

Policies affecting the development and use of alternate water 
sources can affect Basin water resources, either by increasing them 
or threatening them (e.g. by introducing pollutants from recycled 
water or stormwater and/or reducing availability if the alternate 
source previously contributed to inflows.  

Policies that could influence the development of alternate water 
sources include: water pricing of Basin water resources in relation 
alternatives (see also Hatton McDonald et al. 2004); policies that 
encourage harvesting of stormwater as an element of water sensitive 
design; policies intended to protect public health might prevent or 
discourage the use of recycled water. 

Intercepting water flows (e.g. by plantation forestry, stormwater 
harvesting, and land management practices that interfere with 
flows, including floodplain harvesting) 

Policies that could produce perverse outcomes with respect to 
interceptions include one that: do not account, as part of water 
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licensing and allocation, for the effects of plantation forestry on water 
yields to surface and groundwater, and do not require water use by 
forestry to be monitored and controlled; allow upfront deductions for 
investors in forestry (Managed Investment Schemes were an 
example); encourage forestry as part of agriculture; encourage use 
of timber as a renewable energy resource; address carbon 
emissions; do not provide for the licensing of stormwater capture and 
reuse, or fail to account for inflows provided by stormwater runoff; 
encourage or require water sensitive urban design. 

Certain land management and farming practices (e.g. low tillage, 
salinity management measures including forestry and other deep 
rooted crops, flood and erosion control) change inflows and need to 
be taken into account in water planning and allocation decisions. 
Water regulation policies might not consider effects of land 
management on inflows as “taking” water and might some policies 
might require practices that affect inflows. 

Land uses or land-based activities that affect the condition of 
water resources by changing water quality, or the location, 
timing or rate of flow 

Land management practices can affect water quality and landscape 
hydrology and alter the availability of water by changing the location, 
rate or timing of flows. Policy types that might affect the ways in land 
management affects water resources in the Basin include ones that: 
regulate aquifer recharge schemes; exercise controls over water-
affecting activities including obstruction of watercourses or flow of 
water; promote (or fail to promote) water-sensitive urban design 
principles; influence the way farming activities are carried out 
(sometimes without considering and protecting water quality); 
encourage (or fail to encourage) understanding of individual 
landholders about their obligations and water-sensitive alternatives 
to farming practices; encourage mining, minerals processing and 
other water-affecting industries; remove the responsibility or 
independence of relevant government agencies to regulate and 
enforce requirements relating to water quality; fail to require and 
enforce adequate requirements for disposal of mining waste that 
protect groundwater. 

Dyson (2009) warns of risks of perverse outcomes if certain water 
affecting activities are regulated through planning laws that are not 
designed specifically to protect water resources. 

Urbanisation and increasing development and migration of land 
use to upper catchments 

Perverse outcomes are possible from policies that, for example: 
allow landholders on subdivided land unlicensed access to water for 
stock and domestic purposes; provide local and major water utility 
access licences priority over all other licences when determining 
water available for allocation; promote urbanisation, including 
“lifestyle” and smaller rural allotments, without addressing or 
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attempting to manage risks to water resources; allow subdivisions 
and infrastructure developments to alter watercourses and drainage 
lines or to contribute to erosion of watercourses and clearance of 
riparian vegetation; promote stormwater harvesting and re-use as an 
alternative source of water without accounting for impacts on inflows 
to creeks and groundwater. 

Lack of scientific research capacity and resources for data 
gathering and interpretation 

Policies this affect this risk include those that may direct research 
funding in water resources away from filling information gaps, e.g. if 
they encourage private sector partnership or contribution, which is 
more likely to fund research that focuses on an industry sector 
priority than the issues of most important to society as a whole. 

Effects of climate change made worse by policy or management 
responses 

Examples of ways in which policies that address water management 
issues that might make adaptation to climate change more difficult 
include: policies that restrict carryover of water to even out climate 
variability; policies/ plans that are overly prescriptive with respect to 
water allocation and reduce scope for adaptive responses (this row 
of the table contains the opinions of the authors of the current report 
rather than Dyson 2009). 

 


