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Introduction 

Introduction 
Water management is a critical global issue. Water security, environmental sustainability, 

water quality and economic development are all objectives of water management. These 

objectives will be placed under increasing pressure as climate change leads to shifts in weather 

patterns and regional climate, shifts in biome and increases in climate extremes and variability. 

Integrated water resource management is a management model that aims to balance social, 

economic and environmental needs at a catchment scale to achieve sustainable outcomes. 

Integrated water resource management is widely posited as a leading framework for water 

reform. Australia has been a leader in developing a consistent and transparent water 

management framework for the whole country, driven by the national government.  

As will be shown in later chapters, this centrally driven model, has been effective in establishing 

minimum standards for water management.  However the primary mechanism for public 

participation is consultation, which is a limited form of participation. This limited participation 

in water management, it is argued, means that opportunities to leverage and develop local 

knowledge are being missed and that this limits adaptive capacity.  

An adaptive management approach that fits within the Australian integrated water resource 

management framework evolved in the Ringarooma catchment in North Eastern Tasmania, 

and is the catalyst for this thesis. To understand the social and policy aspects of this approach, 

this thesis investigates:  

• how the adaptive management approach works

• how real-time data and social learning support this adaptive water management

approach,

• the extent to which the policy and regulatory frameworks in Australia can support this

style of management and governance, and

• what options are available to improve participation and adaptiveness in Australia’s

water policy frameworks.

The Tasmanian government developed a suite of Water Management Plans for catchments in 

Tasmania. The plan for the Ringarooma catchment presented new restrictions on accessing 

water. In response to these changes the irrigator community in the catchment developed an 

innovative approach to water management. The approach began with sharing surplus water 

in private dams during periods of low stream flow, and evolved to coordinating times that 
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water users took water, through to the construction of a dam to manage environmental flows 

in the catchment’s headwaters. This approach was used over a number of seasons, evolving 

from one-off responses by a small group of individuals to coordinated, collaborative 

approaches involving a large section of the community. This evolution coincided with the 

introduction of real-time monitoring of streamflow and other environmental indicators.  

The method that evolved for collaborative management in the Ringarooma is analysed as a 

model (a step by step approach for sharing water) as well as a framework (an approach for 

community collaboration to overcome resource limitations). The analysis was conducted on 

information obtained through semi-structured interviews and through reviews of policy 

documents, using participatory action research techniques. 

To understand the challenges in developing this type of water management capacity in 

Australia, policy frameworks in Eastern Australia and in Tasmania are qualitatively analysed 

using a matrix developed by the author to assess the extent to which they enable public 

participation in water management and to ascertain where barriers exist to implementing a 

collaborative management approach such as that developed in the Ringarooma. The policy 

frameworks are also examined using a matrix developed by the author to determine the 

extent to which they support adaptive management, and the nature of that adaptive 

management if supported.  

This study found that the model of adaptive management and the framework for collaborative 

management developed in the Ringarooma shows strong potential for improving social, 

economic and environmental outcomes from water management, and for building community 

capacity in water management and collaboration in the face of local challenges such as climate 

change and increasing demand for water. The community’s ingenuity and ability to collaborate 

are a product of human capital and an enabling environment, both of which can be facilitated 

through policy or through the development of community institutions and collaborative 

structures. 

The real time data on streamflow and environmental condition was useful for monitoring 

impacts and coordinating action on water management, but not critical or transformative. 

Real time data does, however, create a potential basis for improving the environmental 

outcomes of collaborative management by helping to improve the environmental literacy of 

water users by linking their actions to impacts in real time. 
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Both the model and framework are found to support social learning and social innovation, 

positioning them as viable methods for building resource management capacity in water 

dependent communities, and for building community resilience.  

Participation in water management and enabling adaptive management are found to be 

successful policy approaches to building adaptiveness in water dependent communities. 

Australia’s water reform process has been driven at a national level since 1994. One of the 

biggest obstacles to the implementation of a consistent national approach to integrated water 

resource management was the need to develop consistent water and environmental literacy 

across regulatory bodies. This was overcome by building capacity in water planning through 

recruitment and training of specialist staff. The Productivity Commission, the Australian 

Government's principal review and advisory body on microeconomic policy, regulation and 

social and environmental issues, is calling for a new National Water Initiative to improve the 

consideration of climate change, and calling for institutional reform. A conclusion from this 

thesis is that a key way to achieve such reform is to build social literacy and capacity for 

collaborative management within water dependent communities. 

This thesis makes three contributions to knowledge. Firstly, it articulates and analyses the 

development and operation of water sharing in the Ringarooma and its interaction with real-

time data on streamflow. Secondly it presents and applies a methodology for assessing 

participation and adaptive management provisions in water management documents. The 

application of this methodology allows for the analysis and comparison of different states’ 

water management regimes. Thirdly, the use of strengths based approaches as tools for 

designing water plans is introduced and substantiated through argument. 
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Thesis Structure 
 

Structure 

Chapter Section Title Topics 

       Introduction 

  Introduction and overview Overview of thesis and findings 

  Structure Table of contents 

      1 Literature review  

1  Literature review Review of key research and knowledge on water resource 

management 

2  Methods  

2  Methods Presentation and discussion of methods used to obtain and 

analyse information and discussion 

      3 Development of water sharing in the Ringarooma 

3 1 Origins of Ringarooma Adaptive 

Management 

Genesis and initial use of water sharing in the Ringarooma 

catchment 

3 2 Evolution of Ringarooma 

Adaptive Management 

The environmental and policy context of the evolution of 

Ringarooma Adaptive Management 

3 3 Durability of the Ringarooma 

Water Users Group 

Assessment of the Ringarooma Water Users Group against 

Ostrom’s eight principles for managing a commons 

      4 Water sharing in the Ringarooma 

4 1 Water sharing in the 

Ringarooma 

Presentation of the process for sharing water in the 

Ringarooma, and presentation, application and discussion of 

evaluative criteria for Ringarooma Adaptive Management  

      5 How adaptive are eastern Australia’s water policy settings? 

5 1 Policy provisions for 

adaptiveness in eastern 

Australian states 

Comparative analysis of adaptiveness participations in 

eastern Australian states’ water policy frameworks 

      6 How participatory are eastern Australia’s water policy settings? 

6 1 From Rio to Ringarooma – 

participation provisions in 

eastern Australian states’ water 

policy 

Comparative analysis of public participation participations in 

eastern Australian states’ water policy frameworks 

6 2 Tools to build participation in 

water policy in Australia 

Identification and discussion of community development 

tools that could be repurposed to inform the design, 

implementation and evaluation of policy 

      7 Discussion and conclusions 

7  Discussion and conclusions Synthesis of findings and discussion of implications for the 

design, implementation and evaluation of integrated water 

management. 
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Chapter 1 Literature Review 

Overview 
The current and predicted impacts of climate change indicate significant pressures on water 

availability. This will create wide ranging pressures on the agricultural and water sectors, as 

well as water dependent communities. Dealing effectively with these pressures will require 

the ability to respond adaptively through experimentation, learning, innovation and evolution. 

Current policy models do not encourage learning and adaptation. Integrated Catchment 

Management provides a strong avenue for channelling external scientific evidence into a 

management system, but as a model it is less successful at integrating local knowledge and 

practice. Another model for water management, Adaptive Co-Management (ACM), has been 

shown to be highly effective at incorporating local knowledge and practice, and delivering 

effective water management that is long enduring and is socially sustainable. Social innovation 

and learning are key factors in the climate resilience of resource dependent communities. 

Combining the social strengths of ACM with the scientific rigour of ICM to reflect the 

dynamics of the social, environmental and economic drivers of community impacts on water 

presents an opportunity to improve the effectiveness and efficiency of water management, as 

well as create a forum for social innovation and learning.  

Climate and water 

Climate change is altering the spatial and temporal availability of water as well as changing the 

demands and expectations of it as a critical resource. In Australia, significant changes to the 

water cycle are expected to accompany rising temperatures. These changes will be felt 

through increased variability in the intensity and frequency of precipitation, with both more 

floods and more droughts (Hughes, 2003, IPCC, 2014). These changes in rainfall frequency 

and distribution will have environmental, economic and social impacts. The season to season 

experience of climate change will be felt through greater extremes and variability, putting 

pressure on people whose responses are constrained by rigid management structures. 

Significant problems therefore arise for both traditional and scientific knowledge systems’ 

ability to forecast and respond to weather and climate variability (Agrawala et al., 2001, David 

and Marshall, 2008, Gupta et al., 2010, de Loë and Patterson, 2017).  
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Decarbonisation of the energy system as an adaptation to climate change is increasing the use 

of hydro power, which changes use patterns and adds competing priorities to catchment 

management (Villamayor-Tomas, 2018). 

In agriculture, a commonly discussed adaptive responses to seasonal climate variability are 

increasing water storage infrastructure or selecting different types of crops (Boelens and Vos, 

2012, Fritsch et al., 2017, Gain and Giupponi, 2017). As well as these approaches that manage 

supply and demand, there are also significant benefits to improving the adaptability and 

responsiveness of water management (Pahl-Wostl et al., 2012, Plummer and Armitage, 2007, 

Dhanya and Renoy, 2017). 

The drivers of global change, and the associated pressures on limited water resources, are 

outside the control of any one catchment community or governance structure (Chapagain 

and Hoekstra, 2008, Kerr and John, 2007, de Loë and Patterson, 2017). However, there is 

significant scope, and need, to develop responses to these pressures at a catchment level as 

that is the level at which water can most effectively be managed (Engle et al., 2011, Zinzani 

and Bichsel, 2018). These management responses need to be socially, environmentally and 

economically sustainable, and to be sustainable they need to reflect the social, environmental 

and economic dynamics of the catchment. 

The dynamic nature of catchments creates significant problems for water management policy. 

Catchments are complex adaptive systems – they have dynamic interrelationships between 

social, ecological and economic factors (Morton and Padgitt, 2005, Sarker et al., 2008). This 

complexity can lead to unintended and unforeseeable consequences from management 

interventions. Developing management systems at a catchment level depends on more than 

just the biophysical characteristics of the catchment and its resources. Water management is 

a social intervention that relies on social processes to achieve its aims (Hall et al., 2018, Marini 

et al., 2018). Other determinants include power relations within the catchment, the values 

and priorities given to water (Röling and Maarleveld, 1999, Meinzen-Dick and Bakker, 2001, 

Förster et al., 2017), and the extent to which stakeholders are able to act collaboratively and 

to learn and adapt as a group (Maarleveld and Dabgbégnon, 1999, Mostert et al., 2007, Basco-

Carrera et al., 2017b, Fritsch, 2017).  

Managing water 

Views on water management are constantly changing. Globally, there has been a philosophical 

shift away from command and control to decentralised, integrated and adaptive management 
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(Engle et al., 2011, Gleick, 2000), and from the ‘hard path’ of infrastructure building to the 

‘soft path’ of community involvement (Gleick, 2003, de Loë and Patterson, 2017, Martins et 

al., 2017). The approach to water management on the ground, however, has remained mainly 

centralised and hierarchically organised (Woodhouse and Muller, 2017, Basco-Carrera et al., 

2017a, Evers et al., 2017).  

The current period of environmental regulation relies strongly on top down water 

management, with central governments amassing expertise and resources to develop policy 

to seek equitable and sustainable access to resources (Dhanya and Renoy, 2017, Woodhouse 

and Muller, 2017). The centralised nature of policy development has led to the adoption of 

panaceas, or solutions believed to provide the universal solution to the identified problems of 

the day. However, “today’s solutions are tomorrow’s problems” (Senge, 2006). It is important 

for any governance structure to be able to recognise where its mental models and underlying 

assumptions do not accord with reality and then to adapt them (Pahl-Wostl, 2009, Fritsch, 

2017). A catchment is more than the sum of its water, community and industry. Catchments 

are complex systems with unique physical, environmental, economic and social drivers 

(Morton and Padgitt, 2005). This complexity means that an attempt to develop a single model 

through which to manage a multiplicity of catchments won’t succeed unless it has the flexibility 

to reflect local circumstances, incorporate tacit and explicit system knowledge, and to learn 

and evolve from experience (Pahl-Wostl et al., 2008). Top down interventions using “idealised 

design principles based on institutional and technological panaceas” (Pahl Wostl et al., 2012, 

p. 25) have been applied to water management without the monitoring, evaluation and

improvement structures that would have led to earlier recognition of, and response to, failure

(Gleick, 2003, Meinzen-Dick, 2007, Pahl-Wostl et al., 2012, Benson and Lorenzoni, 2017,

Martins et al., 2017).

A dominant concept in environmental management is Hardin’s Tragedy of the Commons,

which posits that communities will inevitably, through self-interest and an incomplete

understanding of their impacts, degrade their common resources through over-exploitation

(Hardin, 1968). However, humans are not purely self-interested. Hardin’s view of humans as

flawed individuals who act only in self-interest and thus cannot manage resources without

government intervention is flawed. It captures only one aspect of humanity, missing our ability

to collaborate to achieve a common interest (Röling and Maarleveld, 1999). While there are

numerous historical instances of greed, conflict and resource degradation, a defining feature

of humans is the ability to collaborate and strategise (Gerlak, 2017, Evers et al., 2017, Hill
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Clarvis et al., 2014). Through history, there have been few violent conflicts over water 

(Allouche, 2011) and where there has been the potential for conflict, people have usually 

cooperated to manage their water and avoid conflict (Stetter et al., 2011). It remains to be 

seen whether this preference for cooperation continues to hold true through the concurrent 

and growing human, climatic, economic and biophysical pressures of global change. 

Recognition of the ability to collaborate to avoid the tragedy of the commons led researchers 

to seek to understand how it is that some communities had irrigation systems that had been 

operating for hundreds and even thousands of years (Axelrod, 2010). At the forefront of this 

was Elinor Ostrom, who developed a framework called Institutional Analysis for Development 

to analyse catchments that had long-enduring irrigation systems (Ostrom, 1993). Using this 

framework she was able to identify eight principles for managing water in a bounded 

catchment (Ostrom, 2011). These were later extended to all common pool resources. A 

common pool resource is “a natural resource system, often characterised by two attributes: 

(1) excludability—it is very difficult to exclude a beneficiary from deriving a benefit from the

resource, and (2) subtractability—once the beneficiary derives the benefit it becomes

unavailable to other potential beneficiaries” (Ostrom, 1990).

Ostrom’s 8 principles are (Ostrom, 1993):

1. Define clear group boundaries.

2. Match rules governing use of common goods to local needs and conditions.

3. Ensure that those affected by the rules can participate in modifying the rules.

4. Make sure the rule-making rights of community members are respected by outside
authorities.

5. Develop a system, carried out by community members, for monitoring members’
behaviour.

6. Use graduated sanctions for rule violators.

7. Provide accessible, low-cost means for dispute resolution.

8. Build responsibility for governing the common resource in nested tiers from the
lowest level up to the entire interconnected system.

The development of these principles (and Ostrom’s work on community-led sustainable 

management of common pool resources) saw her awarded the Nobel Prize in economics in 

2009. These principles are used in conjunction with Ostrom’s Institutional Analysis for 

Development framework (IAD) (Ostrom, 2011). 
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The IAD framework identified core structures that are essential to enduring resource 

management institutions in communities. Studies of water management using the IAD 

framework then identified the dynamic factors that underpin the resilience of these structures. 

Key amongst these is the concept of social learning – the ability of a community or group to 

learn collectively and use that learning to alter its behaviour to suit changing circumstances 

(Maarleveld and Dabgbégnon, 1999). Social learning revolves around “processes of multi-actor 

interactions, embedded in a specific societal and environmental structural context and leading 

to specific outcomes” (Pahl-Wostl et al., 2012). The way in which social learning occurs, and 

the extent to which it is an effective tool for change, is a product of power relations (Lebel 

et al., 2010), the ability to publicly(Fritsch et al., 2017) deliberate (Fey et al., 2008) and the 

agency of individuals and the group (Pahl-Wostl et al., 2008, Lebel et al., 2010). Empirical 

analyses have shown that key impediments to social learning are centralised political systems, 

rigid bureaucracy, secrecy, poor public access to information and centralised economic 

systems (Mostert et al., 2007). Social learning occurs within a group and leads to societal 

learning, or change at a level broader than the original learning community, by modifying the 

institutional, structural and societal context (Pahl-Wostl et al., 2008).  

Studies on social learning in water management underscore the need for applied 

understanding and practical uses of information, rather than just the provision of information, 

as this creates an environment for reflection, experimentation and evolution (Pahl-Wostl and 

Hare, 2004). This learning can be understood and evaluated using the triple loop concept 

(Hargrove, 2002) to understand the extent of learning and the extent to which it has changed 

practice. Single loop learning is adjusting action incrementally, without deep analysis or 

questioning underlying assumptions. Double loop learning involves questioning cause-effect 

relationships and assumptions, but without addressing the values and beliefs that create and 

justify those assumptions. Triple loop learning sees people questioning and adjusting their 

worldviews where they do not reflect the outside world (Pahl-Wostl, 2009).  

 

Water management models 

Water management is a social process. Resource users have day to day interactions with the 

resource and often have a life-long association with the catchment, giving them an in-depth  

(if bounded) understanding of its dynamics. It therefore makes sense to place human agency 

at the centre of any management framework or theory. There are currently two dominant 

approaches to managing human impacts on water, Adaptive Co-Management and Integrated 



1 Literature Review  

P a g e  10 | 18 

Catchment Management. Adaptive Co-Management (ACM) is explicitly based on 

experimentation and learning to manage uncertainty and complexity. It is a bottom up, 

community led model of resource management, which places resource users and their 

knowledge at the centre of resource management (Meinzen-Dick, 2007, Armitage et al., 2008, 

Evers et al., 2017, Engle et al., 2011). ACM is “a continuous problem-solving process, rather 

than a fixed state, involving extensive deliberation, negotiation and joint learning within 

problem-solving networks.” (Carlsson and Berkes, 2005). In this way, power sharing and 

community involvement are the result of the process, rather than its starting point (Carlsson 

and Berkes, 2005). In ACM stakeholders are seen as partners or leaders in the implementation 

of water management policy.  

The other major model water is Integrated Catchment Management (ICM), which the Global 

Water Partnership describes as “a process which promotes the coordinated development 

and management of water, land, and related resources, in order to maximise the resultant 

economic and social welfare in an equitable manner without compromising the sustainability 

of vital ecosystems” (GWP, 2010). Its roots can be traced to the 1977 United Nations Water 

Conference, as a way to refocus water management away from centralised bureaucratic 

structures and to the catchment level (Hall et al., 2018, Woodhouse and Muller, 2017, Biswas, 

2004).  This refocussing sought to capture and accommodate the complexity of the 

interactions between the socioeconomic, ecological and hydrological aspects of the water 

resource. There is a strong focus on stakeholder involvement, and it is an attempt to move 

beyond top down policy, but it retains many elements of top down resource operation 

planning (Engle et al., 2011, McDonnell, 2008). ICM has many constructions around the world 

and even within states and regions. As ICM is practised in Australia, consultation is seen as a 

step in policy development, where a series of documents are presented to the community, 

feedback is sought on select questions and then medium-term policy is written, identifying the 

conditions under which the resource can be accessed and how that is to be enforced (NWC, 

2014b, Mackenzie, 2008). The view of many stakeholders in ICM is that they are another 

resource to be managed, alongside ecosystem function and services, economic objectives and 

central policy objectives and it is still a process that is done to a catchment by an external 

body (McDonnell, 2008, de Loë and Patterson, 2017, Mackenzie, 2008).  

Both ICM and ACM aim to incorporate learning and adaptability into their framework, 

although they have different starting points, different timescales for change and different ideas 

about who does the learning and adapting, and how. According to Engle et al. (2011), they 
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have comparable goals, as they both seek to “combine different institutions and mechanisms 

that aim to broadly: (1) increase effectiveness through integration across social, ecological, 

and hydrological systems; (2) add legitimacy and promote public acceptance through 

stakeholder participation, cooperation, decentralisation, and democratic decision making; (3) 

incorporate technical expertise through inclusion of different forms of knowledge and 

promotion of social learning; and (4) promote flexibility and adaptability through 

experimentation and learning in managing water resources” (Engle et al., 2011). 

Despite having similar objectives, at their most basic ACM and ICM have very different 

underlying assumptions. ICM is an outcomes-oriented approach rooted in positivist science, 

which assumes that at some point it is possible to fully understand a catchment and then to 

develop a management response that takes the catchment towards a desired static end-state 

or performance. In contrast ACM is a more process-focussed approach that sees a catchment 

as a poorly definable set of complex relationships, where changes in one part have flow 

through effects for the whole catchment, and where many relationships are not obvious until 

after a change in behaviour (De Bruijn et al., 2002). In ACM approaches, this complexity means 

that management never ends, but rather that management happens by influencing the social 

and ecological dynamics of the resource system to foster resilience and behaviour that is 

sustainable (Plummer et al., 2013, Robertson and Choi, 2010, Lockwood et al., 2010). 

The extent to which either model can promote enduring water use patterns in catchments 

depends on the characteristics of each catchment. Catchments that fit, or can be supported 

in order to fit, Ostrom’s 8 principles are not ubiquitous (Kerr and John, 2007, Ostrom, 2005). 

Where resource use is non-excludable, where appropriate social mechanisms cannot 

function, or where power relations are too skewed, then it is not realistic to establish a full 

co-management approach. Large scale, multi-state catchments are ill-suited to a purely bottom 

up management style, due to the need for political negotiation amongst stakeholders, yet 

purely top down approaches will miss stakeholders’ system knowledge and motivators, which 

can lead to regulatory failure or unfair, socially unsustainable circumstances (Pahl-Wostl et al., 

2012, Martins et al., 2017). In many catchments it is necessary to combine ACM and ICM 

(Pahl-Wostl et al., 2012). 
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Conclusions  

The design and implementation of water policy has ramifications not just for how people use 

water, but also how willing and able individuals, communities and industry are to experiment, 

innovate and share knowledge.  

At a national level, water policy has gone through a period of significant change, with the 

future landscape still unclear and calls for further reform (PC, 2018). As the consequences of 

this change flow through to industry and water dependent communities, it is important for 

water management bodies, the water sector and community to consider how the changes can 

be leveraged to achieve positive social, economic and environmental outcomes (Martins et al., 

2017, Hall et al., 2018). Policy development and implementation can be improved by looking 

for avenues to create the conditions of Ostrom’s 8 principles, and for ways to foster a 

community’s ability to manage its resources and innovate (Benson and Lorenzoni, 2017, 

Berkes, 2009, Berkes and Ross, 2013). At the design phase it is important to work to 

understand and integrate local knowledge and practice into the goals and delivery of policy, 

while during the implementation phase it is important to have the flexibility to allow for rapid 

responses to emerging issues, as well as the ability to test and evaluate innovative ideas that 

help achieve the goals of the policy (Bos et al., 2013). Experiences from around the world 

show that not only do water dependent communities fare better when they have a greater 

say in the day-to-day management of their resource, but the resource is also sustainably 

managed (Ostrom, 2009, Pahl-Wostl et al., 2012). ICM has significant strengths, especially 

around the refocussing from bureaucratic structures to catchment dynamics and the 

establishment of scientific targets, but as practised in Australia it does not explicitly foster 

social learning and innovation, which are critical to the long term sustainability of water 

management (Fritsch, 2017, Gain and Giupponi, 2017, Ferraton and Hoblea, 2017, Wilder, 

2016). This can be incrementally improved by integrating the social learning processes from 

ACM, and combining them with the strengths of ICM. As the pressures of climate change 

affect water dependent communities more and more, water policy will need to allow for more 

and more experimentation and rapid response to emerging conditions.  
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Chapter 2 Methods 
The research in this sets out to test the following hypothesis: that improving the quality and 

timeliness of information available to farmers will improve resource efficiency, economic 

returns and reduce conflict between the regulator and the regulated, and that this will deliver 

social and community benefits. The key research questions are: 

• How is water adaptively co-managed in the Ringarooma catchment? 

• How durable is community-led co-management in the Ringarooma catchment? 

• What are the social, economic and environmental effects of these developments? 

• How can community-based approaches to water-sharing be accommodated within 

Australia’s formally regulated system of resource governance? 

• How can the insights from the Ringarooma catchment be used to inform policy design 

and delivery elsewhere in the country? 

• How might the knowledge produced in this case study be applied elsewhere? 

 

The research was conducted in the following stages.  

1. The literature review was used to inform interviews with water management actors. 

(Chapter 1) 

2. The interviews were used to identify key aspects of policy design and implementation 

that relate to what was observed through the interviews (participation and the ability 

to be adaptive). (Chapters 3 and 4) 

3. These key aspects were then used to analyse existing policy settings. (Chapters 5 and 

6) 

4. The findings of this analysis were used to identify tools that could improve the design, 

implementation and evaluation of water policy. (Section 6.2) 

 

The findings in Chapters 3 and 4 are based on interviews conducted with water users and 

water management officers from the regulator. These interviews were semi-structured and 

grounded in the participatory action research method (Denzin and Lincoln, 2005). A key 

aspect of participatory action research is that it is a method that works towards an outcome, 

in this case improved water management (Denzin and Lincoln, 2005). This is a subjective 

process that features strong interaction with research subjects and it differs from more 

positivist research methods that claim higher levels of objectivity (Denzin and Lincoln, 2005). 
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Participatory action research was selected as it fit best with this type of research project, 

where there was collaboration between the research team and research subjects on how to 

provide data and improve water management outcomes. 

 

Research overview 
The research focusses on the social and institutional aspects of adaptive co-management of 

irrigation water in the Ringarooma catchment. This research was part of the Sense-T adaptive 

water management project (AWMP). Sense-T is a partnership between the University of 

Tasmania (UTAS), the Commonwealth Scientific and Industrial Research Organisation 

(CSIRO) and the Tasmanian government that is applying sensing technology to solve problems 

in agriculture, health, tourism and logistics. It was funded by the Federal Government, the 

Tasmanian Government, Sense-T, UTAS, CSIRO and the Tasmanian Farmers and Graziers 

Association (TFGA), with research conducted by CSIRO and UTAS. Support was provided 

by the Tasmanian Department of Primary Industries, Parks, Water and Environment 

(DPIPWE) and a federally funded regional non-government organisation, NRM North. The 

AWMP has four streams of work –  

1. The installation and federation of a sensor network to monitor streamflow (CSIRO);  

2. The investigation of ecological values to evaluate the health of the river before, during 

and after the project (UTAS); 

3. The development of a water sharing model that captures social and institutional 

aspects of water management in the project (UTAS); and 

4. The development of an online dashboard to combine streamflow information with 

regulatory, ecological, meteorological and possibly even market information, to 

facilitate decision making by users (CSIRO). 

Project design methodology and consequences  
Sense-T used a participatory, strengths-based approach to design its initial research projects, 

including the AWMP. This design methodology has had a significant impact on the way the 

AWMP project is structured, the way participants engage with the research and researchers, 

and the expectations and concerns that participants and stakeholders have.  

The project originated from a series of community consultations conducted by Sense-T across 

Tasmania. These consultations used strengths-based community development approaches 

based on Appreciative Enquiry (Cooperrider et al. 2008). Selected community representatives 
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were asked what issues the community could address with a sensor network, and what had 

worked well for them previously. In the North East, adaptive water management was 

identified as a priority, using the Ringarooma as a test case (Sense-T, 2014).  

Adaptive water management for the Ringarooma was identified due to the catchment’s water 

management history. There had been significant conflict in the catchment for over a decade, 

as irrigators resisted state and federal requirements to meter water extraction and 

demonstrate compliance with regulations. This conflict had culminated in the failed attempt 

to introduce the Ringarooma Water Management Plan, which saw the government retreat 

from consultations and re-draft the plan. A key point of contention was that the community 

felt that DPIPWE’s water budget model for the catchment did not adequately reflect the 

performance of the river, especially during periods of low flow when restrictions on water 

extraction were most likely to be imposed. Water allocations are based on DPIPWE’s water 

budget model which was contested, so there were claims by irrigators of property theft and 

abuse of process (WUGC, 2013, WUGC, 2016, RWMO, 2013). 

During this time one farmer in the catchment had started releasing excess stored water into 

the river at times of low flow, which avoided triggering water extraction restrictions due to 

low streamflow. This approach, labelled Adaptive Management, was successfully trialled across 

multiple farms in early 2013, and the draft Ringarooma Water Management Plan was amended 

to explicitly use Adaptive Management as part of the water management regime (DPIPWE, 

2012). Sense-T was identified by the community as an opportunity to demonstrate the impacts 

of their Adaptive Management approach. Some community members also wished to show 

that their understanding of the river was better than DPIPWE’s water budget model (WUGC, 

2016). A significant amount of the AWMP project design was done by the TFGA on behalf of 

the irrigators. 

The way in which the project had been designed meant that many participants expected the 

project to validate their worldview, and consequently expected Sense-T and the researchers 

to represent their interests first and foremost (Sense-T, 2014, WUGC, 2013). While there 

was significant interest from the government in the project and its findings, the regulator, 

DPIPWE, made no commitment to pursue or implement any outcomes of the project (Sense-

T, 2014). 
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Different understandings of water 
Project participants had particular worldviews and expectations of the project. Within the 

project team there was a divergence in opinion on what water is and how it best managed. 

Based on discussions in the project team over the project’s life, the majority of the project 

team (i.e. UTAS and CSIRO) were positivists who view water as a primarily physical resource 

that needs to be managed scientifically by an external, neutral regulator. This is the underlying 

ethos of Australia’s integrated water management framework, which sets standards and 

targets and uses top-down, external agencies to monitor compliance. Some members in the 

team, however, came to view farmers as having greater agency in the landscape than the 

government, taking a post-positivist view of water informed by the social-ecological systems 

(SES) framework. This second view, held by those who interacted most closely with the water 

users, sees water and its management as an artefact of complex social, cultural, economic, 

environmental and ecological factors and their dynamic, non-linear interactions. These 

interactions occur in a panarchic social-ecological system that is complex and adaptive and 

composed of multiple nested systems of different scales and scopes. Based on this, the author 

identified a further non-technical outcome from the project, namely that it seeks to build the 

resilience of the community by: 

• (initially) improving its ability to manage its water for environmental outcomes, as well 

as economic outcomes and water security, and 

• (eventually) improving the community’s adaptive capacity by establishing networks for 

innovation and collaboration and nourishing their sense of agency. 

A consequence of this view was the prioritisation of the establishment of effective and 

sustainable social processes and institutional structures over the short-term environmental 

or economic outcomes of an individual policy or piece of legislation. Understanding the 

dynamics of these outcomes required the identification of suitable research methods that 

could produce the outputs required for the overarching project, while delivering insights into 

how the community affects its own resilience and wellbeing. 

The evolution of capacity in resource management that arises from the establishment of 

effective and sustainable social processes is a product of ‘triple loop learning’. ‘Single-loop and 

double-loop learning processes refer respectively to refining actions to improve performance, 

and the questioning of assumptions behind the performance by reflecting and reframing 

problems. In triple-loop learning transformational, structural change can occur. For example, 
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governance regimes can deal with uncertainty by: (i) justifying non-action or relying on science 

to find a solution (single-loop); or (ii) accepting uncertainty as an opportunity to negotiate and 

reframe a problem thereby questioning established approaches to managing uncertainty 

(double-loop); or (iii) opening up the debate to different perspectives allowing new 

approaches to manage uncertainty (triple-loop) (Pahl-Wostl et al., 2010, p. 573)’. Triple loop 

learning processes are those that enable the questioning of assumptions and the 

reconsideration of beliefs and values (Tan, Bowmer, & Mackenzie, 2012). Triple-loop learning 

is ‘learning to learn’; it occurs when the learning is characterised by reflection and actions that 

address the conditions that structure interaction patterns in single- and double-loop learning 

(Maarleveld & Dabgbégnon, 1999). Triple loop social learning improves the community’s 

ability to respond to new problems, by creating avenues through which they can 

collaboratively reimagine issues and find creative responses, which in turn increases the 

resilience of the community (Berkes & Ross, 2013). 

 

Selection of methods 
The focus on community resilience and wellbeing led to the selection of tools from community 

development which have evolved through a history of application, experimentation, revision 

and reapplication. These tools are more grounded in practice than purely academic 

investigative frameworks and focus more on outcomes than process, which was in line with 

the project’s aims and the aims of its participants. The water users involved in the project 

were extremely practical people with little patience for ‘research’, and relatively little time to 

contribute to the social research for the project (Sense-T, 2014, WUGC, 2013). This further 

encouraged the use of approaches that have been shown to work well in short research 

interventions that are part of change-seeking projects (Denzin and Lincoln, 2005). This 

approach also fits with the purpose of the overall research project, which sought to affect 

change through short and targeted interventions. 

To understand how the various actors interact with the concepts and practices of water 

management a combination of tools from various fields were selected. These methods, 

described below, are chosen to provide a broad picture of institutional structures and 

networks, the dynamics of social interactions and how these factors relate to individual and 

collective perspectives on change in the community and water management.  

The methods selected are:  
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• Repeated semi-structured interviews for data generation, developed using 

Participatory Action Research methodology as a framework, along with Appreciative 

Enquiry and Most Significant Change approaches from the community and economic 

development literature (Denzin and Lincoln, 2005, Cooperrider et al., 2008, Dart and 

Davies, 2003); 

• Policy analysis based on key word searches and using the tools developed in Chapters 

5.1 and 6.1; and 

• Systems analysis, drawing on Checkland’s Soft Systems Methodology (SSM) and causal 

loop diagramming from Systems Dynamics (Sterman, 2000, Checkland, 2012). 

The principal data set for Chapters 3 and 4.1 is a series of interviews with irrigators, as well 

as employees of DPIPWE. Secondary data sets are the findings of the other streams of the 

project, and transcripts of irrigator meetings. The interviews were analysed using thematic 

analysis to identify key themes and topics and inform the construction of causal loop diagrams 

along with existing policy and legislative documents to identify the social and policy context 

of water management as experienced by the water users. 

The interviews needed to reflect the dynamic environment in which the research project 

takes place, as well as the way the project itself was designed to effect change in water 

management, both in practice and conception. The research project’s design was first and 

foremost an intervention designed to change outcomes in water management, with the 

research and academic component serving to examine the nature, quality and dynamics of this 

change. A suitable and established research framework for this is Participatory Action 

Research (PAR), in which the researcher is engaged with the communities and adapts their 

interactions in order to pursue a desired change (McTaggart and Kemmis, 2005, Mackenzie 

et al., 2012).  

There are some weaknesses with the use of interviews in the project. It was only possible to 

interview the irrigators and one of the regulator’s employees before the introduction of real 

time data, and the project was designed to investigate a process that had been happening 

informally for seven years and formally for one year before the project’s start. The irrigators 

interviewed are part of a community that has been arguing for a change from integrated water 

management to adaptive co-management for 15 years. The regulator’s employee interviewed 

had been involved in facilitating the trial and this project. Based on the history of this group 

of interviewees it was necessary to consider these potential biases when using this information 
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and assess the interviewees’ contributions against their worldviews and the changes they 

desire. The interviewees were all project stakeholders, all of whom will bring similar biases 

and tacit and explicit instances of individual and institutional self-interest, as well as their own 

ontologies and axiologies. These differences in worldview are what led to the conflict 

underlying the project, and its inception. The associated biases also inform the way the 

stakeholders behave outside of the research project, and as such are a critical consideration 

in the design and implementation of any management regime. 

To complement the use of PAR, two key tools from community development were adapted 

for use in interviewees in this project. Both are qualitative tools that target systemic 

knowledge based on lived experience rather than formal learning or the exploration of 

quantitative indicators. The reason for this focus is to try to avoid interviewees giving the 

answers they feel they should give, rather than speaking more openly and more abstractly 

about their experiences of the systems they live in. One tool, Most Significant Change (MSC), 

is designed to elicit experiences of change, while the other, Appreciative Enquiry, is designed 

to identify individual and community strengths based on experience (Dart and Davies, 2003, 

Cooperrider et al., 2008).  

Most Significant Change is a retrospective tool that asks people to identify and discuss 

significant changes they have experienced (Davies and Dart, 2005). To identify these changes, 

interviewees were asked a general question about the biggest change they’ve seen in the 

catchment, and one about changes noticed in relation to the reliability of the river. As an 

evaluation tool these experiences are collated and put into a hierarchy of inferred significance, 

in order to identify how people have experienced change and whether those changes are 

related to the intervention being evaluated. This tool was used in the initial interviews to 

establish a baseline of concerns and experiences, while in follow up interviews it was used to 

elicit how interviewees have experienced the project. 

The second tool is appreciative enquiry (AI), which looks at community strengths and 

resources through the questions:  

• What works well (in the field of water management)? Why?, and  

• What resources/strengths are available to draw on for future change? 

Traditionally AI continues beyond those questions to plan for future actions, but these were 

removed as the first two questions provided the necessary information in a robust and 

validated manner (Cooperrider et al., 2008). The inclusion of these further steps would have 
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taken up participants’ valuable time and would have created the risk of raising unrealistic 

expectations.  

There are many tools available for evaluating economic and community development. AI and 

MSC were selected for two main reasons: they are strengths based, and thus fit within PAR, 

and they are well established in practice, providing strong guidance in the practical aspects of 

their use.  

The structure of the interviews is set out in Appendix 1. Except for staff from the regulator 

and the chair of the Water Users Group, interviews were conducted on an understanding of 

confidentiality and non-attribution. 
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Table 2.2.1 Number and types of interviews and community meetings  

 
Interaction method 
 

 
Semi-structured interviews with 
individuals 
 
 

 
Community meetings 

 

Occurrences 

 

13 interviews in 2013 

18 interviews in 2014 

12 interviews in 2015 

11 interviews in 2016 

9  interviews in 2017 
 
Total: 63 interviews (2013-17) 

 
 

 

1   meeting in 2013 

2 meetings in 2014 

3 meetings in 2015 

5 meetings in 2016 

2 meetings in 2017 
 
Total: 13 meetings (2013-17) 

 

 
 
Group size 

 
 
Individuals: 

• Water Users Group 
• Community 
• DPIPWE staff 

 

 
 
2013: 40 water users, 5 DPIPWE 
staff 
 
2014: 11 WUG members, 2 
DPIPWE staff 
 
2015: 11 WUG members, 5 
community, 1 DPIPWE staff 
 
2016: 9-11 WUG members, 1-5 
community, 1-2 DPIPWE staff 
 
2017: 9 WUG members, 1 
community, 1 DPIPWE staff 
 
 

 
 
Technique(s) 

 
 
Semi-structured interview 
(Appendix 1) 

 
 
Researcher observation. Note 
taking on mentions of water sharing, 
adaptive approaches to water 
management and public 
participation. 
 

 

 

 

 



2 Methods 

P a g e  26 | 34 

Beyond institutions 
Viewing the intervention as occurring in a dynamic and evolutionary system requires analytical 

tools that reflect this dynamism, specifically Soft Systems Methodology and System Dynamics. 

PAR evolved in part from Checkland’s Soft Systems Methodology (Denzin and Lincoln, 2005). 

Soft Systems Methodology (SSM) is a constructivist methodology. It originated from Peter 

Checkland as an alternative systems view to the (then) dominant view of systems as hard 

systems that could be engineered (Mingers, 2000). It presents a framework for integrating 

multiple and dynamic human perspectives into change-oriented analysis of an issue where 

multiple actors, owners and customers with different worldviews interact within 

environmental constraints to create (or hinder) a transformation (Checkland, 2000). 

Originally it was designed as a seven step process, but Checkland has since stated that he no 

longer uses all the steps and that he sees SSM as almost a heuristic guide to understanding 

systems (Checkland, 2000). It is difficult to gain insight into applied SSM, as the academic 

literature focusses almost entirely on discussions of the theory of SSM (van de Water et al., 

2007), and there is little in the grey literature that talks about applications of SSM. Based on 

the lack of literature and the inexact nature of SSM, it was used as a philosophy of enquiry 

while investigating a soft system driven by human factors, particularly using CATWOE as a 

heuristic for considering how participants and actions fit into the system of change. 

CATWOE (Checkland 2000) stands for: 

• Clients – the stakeholders of customers who are stakeholders of the system 

• Actors – those involved in implementing the changes in the system 

• Transformation – the changes that the system brings about 

• Weltanschauung – the worldviews that drive the change 

• Owners – those with the authority to decide on changes and stop or start processes) 

• Environmental constraints – the limitations that the biophysical world places on the 

ability to achieve transformation 

The second tool from systems thinking is system dynamics (SD). System dynamics is the study 

of dynamic relationships between components of a system, and the moderators of those 

relationships (Sherwood, 2002, Meadows, 2009, Sterman, 2000). There are two main tools in 

SD – causal loop mapping to create causal loop diagrams (CLDs) and stock and flow models 

(Maani, 2007). CLDs map out the dynamic interrelationships between system components, 

noting how changes in the components and their moderators influence each other (Sherwood, 

2002). Stock and flow models are quantitative models based on CLDs that calculate changes 
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in stock and behaviour over time of the various components under various scenarios. These 

models are also called flight simulators (Sterman et al., 2013). For this project CLDs were 

sufficient – they provide insights into causal relationships between system components, 

without requiring the quantification of abstract components, as is required for stock and flow 

models. 

Analyses using SD are geared towards identifying leverage points – places in the system where 

interventions are more likely to have sustainable flow on positive effects, or at least minimise 

the negative flow-on consequences of acting (Meadows, 2010). There are seven archetypal 

structures for systems that have been observed, and these archetypes can be used to 

understand the likely consequences of different types of interventions (Senge, 2006).  

Other methods considered were: 

• Grounded Theory (Charmaz, 2005). Grounded theory was too intensive and too 

inductive for the purposes of this research, and is more focussed on abstracted analysis 

than PAR and thus less well suited to the project. 

• Phenomenology. Phenomenology (Smith, 2018) was explored due to its focus on 

individuals’ experiences of change and the meanings that are attributed to experienced 

changes. It takes a retrospective approach to understanding an individual’s 

experiences. As such it is a resource intensive approach that focusses on individuals 

rather than system-level changes. The project tracks the introduction of new 

technology and the formalisation of water management practices. Phenomenology was 

not pursued, although aspects of it are covered by Appreciative Enquiry and Most 

Significant Change. 

• Community capitals. Flora’s community capitals (Flora, 1997) were not quantifiable 

within the research project for the community being investigated because of the lack 

of external data and resources available to conduct sufficient to identify these aspects. 

These were, however, used informally as an approach to understand how different 

aspects of the project were impacting different aspects of the water users’ community. 

 

Representation, legitimation and evaluation 
Systems analysis is focussed on designing interventions in complex systems, rather than just 

examining the nature of individual components of, or perspectives on, a system (Meadows, 

2009, Senge, 2006). The tradition of systems analysis used in this thesis has its roots in biology 
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(von Bertalanffy, 1973, von Bertalanffy, 1926). It then evolved to Operations Research and 

computing (Forrester, 2007, Forrester, 1969), then organisational analysis (Senge, 2006, 

Checkland, 2000, Checkland, 1981), as well as being used to model complex system behaviour 

at multiple scales (Meadows, 1974, Meadows, 2009). This history gives it a strong grounding 

in quantitative, positivist techniques. Its strength as an analytical method comes from its ability 

to integrate qualitative and quantitative data into models of complex, dynamic and adaptive 

systems (Meadows, 2009, Senge, 1990, Sherwood, 2002).  

Systems analysis recognises the subjective and multifaceted nature of reality, and our limited 

abilities to investigate, articulate and model people’s different realities, and it also recognises 

that knowledge and understanding (and its representation) is both situated and dynamic. 

Systems analysis is post-positivist, rather than post-modernist, in that it still takes a positivist 

view of our ability to build objective models of subjective realities, and to analyse them both 

within and outside of their context, but systems analysis recognises that these models are 

only models and that, despite being built in an objective and systematic manner, it is possible 

to arrive at multiple (and infinite) representations and interpretations of the same situation, 

and that interventions are experiments rather than perfect plans (Sherwood, 2002, Senge, 

2006, Sterman, 2000). In systems analysis, the issues of representation and legitimation are 

dealt with in two ways. The first is co-constructing and then validating an understanding of 

the system by sharing mental models, and the second is by triangulating findings by a) 

comparing the system’s structures to well defined and validated archetypes (internal 

triangulation), and b) comparing the findings with findings from various other methods 

(external triangulation) (Sherwood, 2002, Senge, 2006). The evaluation criteria used in this 

research (see Chapter 4 and Chapter 7) to assess the effectiveness of the intervention and 

the likely sustainability of its outcomes are: 

• Ostrom’s principles for long-enduring irrigation institutions (Ostrom, 1993) 

• The Berkes and Ross community resilience framework (Berkes and Ross, 2013). 

Ostrom’s principles are well validated and based on observations from around the world of 

the institutional structures that support effective and enduring management of common pool 

resources, especially water. This provides a strong and robust gauge of the strengths and 

weaknesses of the irrigation institutions in the catchment, as well as helping to identify 

intervention points to improve their durability.  

The principles are: (Ostrom, 1993): 

1. Define clear group boundaries. 
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2. Match rules governing use of common goods to local needs and conditions. 

3. Ensure that those affected by the rules can participate in modifying the rules. 

4. Make sure the rule-making rights of community members are respected by outside 
authorities. 

5. Develop a system, carried out by community members, for monitoring members’ 
behaviour. 

6. Use graduated sanctions for rule violators. 

7. Provide accessible, low-cost means for dispute resolution. 

8. Build responsibility for governing the common resource in nested tiers from the 
lowest level up to the entire interconnected system. 

These principles are applied to the Ringarooma Water Users Group in Chapter 3.3. 

Focussing solely on the irrigation institutions has the potential to miss broader community 

impacts, which in turn can affect both the durability of the irrigation institutions and the actual 

community benefit from having effective water governance. To develop a dynamic 

understanding of the impacts of the project and how it might affect the community’s resilience, 

the Berkes and Ross integrated model of community resilience was used (Berkes and Ross, 

2013). While the model is not universally accepted (Davidson, 2012), using it in this way to 

gauge impacts against the various components of community resilience and understanding 

how they relate to each other provides a good indication of where issues are likely to arise, 

and where leverage points are likely to be. 

The comparable tool for assessing impacts on resilience is Gupta, Termeer et al.’s (2010)’s 

adaptive capacity wheel. This was not used as it was not possible to generate the data, and 

because Berkes and Ross’s model operates at a similar level to the water user community, 

rather than an abstracted research setting. 

Berkes and Ross’s model is set out in Figure 2.1 below. 
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Figure 2.1: Community resilience framework (Berkes and Ross, 2013) 

 

The project took place in a dynamic environment with contested values and knowledge. It is 

those contested issues that affect the long-term sustainability of any outcomes from adaptive 

management. The use of well-validated qualitative open interview techniques, such as MSC 

and AI, is intended to capture the richness and diversity of views and values. Adding SSM and 

SD elicits the systemic structures and dynamic interrelationships that make up the complex 

and dynamic system that the institutions are part of. This enables the understanding of a model 

and framework for adaptive management approach that is both situated in the complexity of 

water management and that reflects its evolutionary nature.  

 

The aspects of water use, water management and water governance touched on in this 

research project could be investigated using any number of techniques from any number of 

disciplines. Other approaches were also considered at the start of the project before 

selecting an approach based on social ecological resilience and tools to suit that approach.  

Assessing the individual patterns of water take and release through quantitative analysis would 

provide valuable insight into decisions made and how they changed over time. This was not 
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pursued as it did not fit with the participants’ expectations of privacy and, on its own, would 

not provide a deep understanding of how or why users engaged in water sharing. 

Using experimental economics simulations (such as used in Reeson and Tisdell, 2010) to gauge 

how water users would respond to different stimuli would allow for assessment of various 

governance, management and incentive structures and their prospective impacts on water 

sharing amongst the community. This approach on its own would not have 

The economic impacts of water sharing could be analysed by assessing the impacts of water 

taking and sharing on individual farmers, on sub-catchment groups, on the whole catchment 

or the region. 

Discussions and interviews with the water users identified that the policy regime was a key 

driver of their development of water sharing, as well as a perceived obstacle to their 

preferred modes of operation. In order to understand the relative impacts of local policy 

settings and the development of the plan, it was useful to situate the Ringarooma Water 

Management Plan and the state’s legislation in the national context by comparing the 

different levels of water management policy and legislation. As discussed in the literature 

review, two key challenges in water management are building participation in water 

management and having an effective adaptive management regime. These areas were 

selected as topics for comparative analysis across the different jurisdictions. The methods 

used for this analysis are presented in depth in Chapters 5 & 6. 
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Chapter 3 Development of water sharing in the Ringarooma 
 
Note: An earlier version of this chapter was accepted for publication in the Journal of Social and Economic Policy, with one reviewer 

requesting permission to cite it in a United Nations report on food security.  

The article was withdrawn at the request of the Tasmanian Department of Primary Industries Parks Water and Environment, whose 

officers claimed inaccuracies. Copies were provided for feedback, editorial changes were made at their request, but the department’s 

officers still said they would withdraw support if the article were published, despite not being able to specify any inaccuracies in the 

paper. A review by two Professors and two Associate Professors could not find issues with the article. Their support was critical to the 

research project that funded this thesis, and to the broader research program that funded this project, so this article was not published. 

 

Section 3.1 Ringarooma Adaptive Management 
 

Introduction and context 
Human actions are at the root of many of the problems of global change (Burton and 

Timmerman, 1989), yet policy responses focus primarily on technical targets, without 

considering how to develop the social arrangements necessary to achieve them (Newig et al., 

2008, Schmidt, 2013). To address this there is a gradual shift in environmental management 

practice from government to governance, seeing a greater emphasis on collaboration, with 

consideration given to processes of interaction, rather than relying on top-down dictation of 

aims and tools (O’Toole et al., 2013, Lockwood et al., 2010, Pahl-Wostl and Kranz, 2010, 

Gleick, 2000). This is true in the field of water management, where there are two dominant 

approaches to managing water in catchments: Integrated Water Resource Management 

(IWRM) and Adaptive Co-Management (ACM), with most catchment-based water planning 

fitting somewhere on a scale between the two approaches (Engle et al., 2011). Both 

approaches focus on social, economic and environmental management to seek more 

sustainable catchment management, although they rely on very different tools to achieve their 

aims. 

IWRM has been the dominant framework in water management theory since it was posited 

in the 1992 Rio Declaration as a tool to limit the destruction and pollution of freshwater 

resources (Schmidt, 2013). It seeks to establish procedural fairness through the use of a 

consistent approach to water allocation and planning at all scales of a catchment. The Global 

Water Partnership, a collaborative group established by the World Bank and various 

development agencies to promote the use of IWRM, defines it as “a process which promotes 

the coordinated development and management of water, land and related resources, in order 
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to maximise the resultant economic and social welfare in an equitable manner without 

compromising the sustainability of vital ecosystems (GWP, 2010).” 

There are multiple definitions of ACM (Armitage et al., 2009, Carlsson and Berkes, 2005, 

Clark and Semmahasak, 2013, Folke et al., 2005, Frantzeskaki et al., 2010). ACM is a model of 

collaborative governance of common pool resources, where stakeholders collaboratively 

define usage rules and refine them in response to changing circumstances and innovations, 

through monitoring and evaluation and social learning. Collaboration and negotiation between 

stakeholders is a key feature, as is the development of institutional arrangements that allow 

for evolution and innovation in governance and social learning in complex and dynamic social-

ecological systems (Maarleveld and Dabgbégnon, 1999).  

IWRM is effective in increasing the transparency and accountability of water management 

(Engle et al., 2011). The aspirations of IWRM – to link environmental, economic and social 

outcomes from water management through systematic and transparent planning – are 

compelling and praiseworthy. There is, however, a gap between the aspirations of IWRM 

theory and the realities of its implementation, where interventions occur in a setting of 

imperfect knowledge, limited and differentiated stakeholder commitment, opaque power 

relations, and differences in the agency of the various actors (Pahl-Wostl et al., 2010). This 

gap between aspirations and practice creates limits to the effectiveness of IWRM, particularly 

in the absence of effective monitoring and evaluation, or without adequate means for the 

management system to adapt and evolve through learning (Jeffrey and Geary, 2006, Biswas, 

2008). 

IWRM aspires to be flexible, adaptive and participatory, but there are numerous structural 

factors that limit its success (Engle et al., 2011). It has strong top-down elements. It prioritises 

technical knowledge and bureaucratic agency over local knowledge and power dynamics. 

IWRM’s legacy of “technical and hierarchical management has shaped the integration of 

management, and subsequently, the degree to which management might also be adaptive. 

Although integrated systems may be more legitimate and accountable than top-down 

command and control ones, [they lack] flexibility, experimentation and the ability for self-

organisation” (Engle et al., 2011).  ACM devolves power and agency to the community, 

improving stakeholders’ ability to contribute ideas and resources to water management, and 

allowing for experimentation and innovation (Engle et al., 2011, Pahl-Wostl and Hare, 2004). 

The use of community knowledge and collaboration between the regulator and the 

community have been shown to build trust (Menzel and Buchecker, 2013), and promote social 
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learning and innovation (Maarleveld and Dabgbégnon, 1999), which can enhance the water 

dependent community’s adaptive capacity (Pahl-Wostl, 2009) and its resilience (Berkes and 

Ross, 2013). Adaptive capacity and community resilience are critical to coping with climate 

change, especially in water dependent communities and sectors. 

This chapter presents a nascent water management model from north east Tasmania, the 

Ringarooma Adaptive Management (RAM) model. RAM is a collaborative approach to 

managing water in times of scarcity with potential to improve the representation and agency 

of water dependent communities, drawing in elements of ACM while maintaining the 

transparency and accountability offered by IWRM. While the involvement of water users is 

no panacea (Meinzen-Dick, 2007), involving resource users in regimes that are adaptive 

enhances the adaptive capacity of resource users and managers (Armitage et al., 2009, Lebel 

et al., 2010).   

 

Managing water 
River catchments are complex, interdependent social-ecological systems (Sarker et al., 2008). 

The social-ecological systems in which water management policy seeks to achieve outcomes 

are in constant flux, evolving in response to the social, environmental and economic pressures 

and opportunities that evolve and develop within them (Maarleveld and Dabgbégnon, 1999, 

Carlsson and Berkes, 2005, Engle et al., 2011). Water management policy seeks to intervene 

in these complex social-ecological systems to achieve identified outcomes. Top-down 

interventions are often designed using project design methods, which use linear, non-complex 

logic and are susceptible to using heroic assumptions to link the desired outcomes, or 

objectives, of the policy to the mandated changes in practice (De Bruijn et al., 2002). Using 

design tools that do not reflect the reality of the situation being managed creates significant 

barriers to the success of the management approach (De Bruijn et al., 2002). 

Institutional arrangements, the rules and tools of management, are central to effective 

resource management (Ostrom, 1990, Sarker et al., 2014, Cooperrider and Khalsa, 1997). 

The World Commission on Environment and Development identified that the effectiveness 

of technical responses to environmental challenges depends strongly on the ability of 

institutional arrangements to constructively integrate the interrelationships and complexities 

of cultural, technical and economic factors that relate to resource use and management (UN, 

1990). In the decades since this recognition there has been a strong focus on developing 
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institutional arrangements that accommodate the social, economic and ecological 

complexities of water management. 

IWRM seeks to integrate social, environmental and economic aspects of a catchment to 

manage water for triple bottom line outcomes. It formalises the role of stakeholders in water 

management, which can be an improvement on pre-existing water management approaches, 

however it often results in a centralised, top-down approach that relies heavily on modelling 

and catchment-wide planning (Biswas, 2008), and the establishment of long term rules and 

allocations that are in force for the life of the water plans, which can be in place for a decade 

or longer (NWC, 2014b, DPIPWE, 2010a). The premise of IWRM is that a large research 

effort conducted at the start of the planning process can successfully model system conditions, 

that this modelling can be used to predict system performance under varying conditions, and 

that these predictions are adequate to control flows and establish a tightly controlled 

regulatory regime for the system (Gleick, 2003, Biswas, 2004). However, limitations on the 

accuracy and reliability of hydrological modelling, coupled with the complexities of 

hydrological, climatic, social, economic, environmental and regulatory dynamics in complex 

social-ecological systems, mean that these forecasting tools are increasingly recognised as less 

than successful for effective water management (Boelens and Vos, 2012, Lankford, 2012a, 

Biswas, 2008). 

There are signs at the international level that IWRM can be a valuable tool for improving the 

process and transparency of delivering administration of water policy, however the underlying 

concept of IWRM (integrated management) is challenged because water policy is often 

subordinated to policies for other related sectors (Grigg, 2014). 

There are indications from Australia and elsewhere that IWRM has limited success in 

enhancing the adaptive capacity of communities in the face of climate change, by creating rigid 

structures that limit experimentation and innovation (Schoeman et al., 2014, Rouillard et al., 

2014). 

Australian IWRM has been put forward as a model for successful water management to be 

adopted around the world (Bell and Quiggin, 2008). In Australia, IWRM has been brought in 

through the National Water Initiative (NWI). Building on a water reform process that began 

in 1994, the Council of Australian Governments (COAG) established the National Water 

Commission and the NWI in 2004 (NWC, 2014b). The purpose of the NWI was to develop 

integrated water management frameworks to achieve “economically efficient water use and 

related investment that maximise the economic, social and environmental value of Australia’s 
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water resources” and to deliver “improved environmental water outcomes, including the 

identification and effective and efficient delivery of water to sustain the health of water-

dependent ecosystems of waterways and wetlands” (NWC, 2014b).  

In the 1990s, many governments around the world became interested in public involvement 

as a tool to, amongst other things, improve performance problems and reduce governance 

costs, which in turn became something of a panacea for water management (Meinzen-Dick, 

2007). Public involvement in policy design under Australian national water policy is responsive, 

rather than collaborative or participatory (Mackenzie, 2008, Tan et al., 2012b). This responsive 

involvement sees stakeholders primarily included at the stage of policy review, when they are 

informed of the proposed policy and asked to provide comments in response (see, for 

example, DPIPWE, 2010a). 

The International Association for Public Participation has developed a scale for analysing the 

extent of public participation in decision making. The scale runs from Informing to Consulting 

to Involving to Collaborating and finally to Empowering, with informing being the least 

participatory form of participation (IAPP, 2015). Using the scale, public involvement in water 

management planning fits between the information and consultation levels, where information 

is communicated to stakeholders and their opinions sought, ranking as low community 

participation along the stakeholder engagement spectrum (IAPP, 2015). In contrast, high 

community participation occurs at the involvement and support levels, where stakeholders 

participate in decision making and action with support to do so (IAPP, 2015). While limiting 

the scope for public participation can increase the regulator’s control over the outcomes of 

consultation, it misses the opportunity to incorporate the non-technical system knowledge of 

stakeholders, and reduces opportunities to develop public understanding and ownership of 

the policy objectives (Mackenzie, 2008, Jackson et al., 2012). 

Integrated, top-down approaches such as the NWI’s framework for IWRM start with scientific 

modelling and use that as the basis of their communication with stakeholders. This relies 

heavily on communication of abstract scientific concepts and complex models that are far 

removed from the day-to-day experience of stakeholders (Baldwin et al., 2012). This can make 

it difficult for stakeholders to engage on an equal footing or to give informed input into the 

policy process (Boelens and Vos, 2012, Mitchell et al., 2012, Tidwell and Van Den Brink, 2008). 

It has been observed that in many such situations the knowledge proffered by ‘experts’ is 

given greater weight by decision makers than that of resource users (Boelens and Vos, 2012), 

with resource users’ experiential and informal knowledge granted little standing (Pahl-Wostl 
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and Kranz, 2010, Cundill and Rodela, 2012, Bijker, 2012). There is a crucial role for expert 

knowledge and highly technical information in water management planning and 

implementation. However, to be able to participate effectively, the community needs to be 

adequately informed of the content, quality and ramifications of that information, and need to 

be able to communicate their knowledge in a way that can inform the policy design process. 

Central to Australian IWRM is a market-based approach to environmental management, using 

water markets as a tool to simplify administration and pursue efficient water use (Cooper et 

al., 2014), and to reduce the recurring costs of governance (Bell and Quiggin, 2008). This 

market-based approach establishes tradeable property rights as well as extraction limits 

amongst competing resource users. In theory, these tradeable property rights see resources 

allocated to the most efficient use, maximising derived profits (Wheeler et al., 2014, Bell and 

Quiggin, 2008). However, schemes that rely on economic maximisation to promote efficiency 

can instead increase the amount of water extracted from a catchment while maintaining or 

expanding the role of government in administering water management, making the principle 

of water efficiency problematic as a tool for managing water (Boelens and Vos, 2012, Lankford, 

2012b, Gleick, 2003, Bell and Quiggin, 2008). Focussing on technical and economic solutions 

can prevent understanding of the social drivers of water and technology use, and miss or 

degrade the non-economic values different communities attribute to water, which is an 

obstacle to achieving socially or administratively sustainable water management (Wateau, 

2011, Trottier, 2008). 

 

Adaptive Co-Management 
Integrated and effective water management cannot be achieved if people and ecosystems are 

conceptualised as separate entities (Schoeman et al., 2014, Schmidt, 2013).  

A more bottom up approach which links social and ecological factors is Adaptive Co-

Management (ACM). ACM has grown from the seminal work of Holling (1973) and Ostrom 

(1990) on adaptive governance. A key feature of ACM is its treatment of resource 

management as managing a social-ecological system as a whole (i.e. the complex interactions 

between social, economic and natural systems), making it a more holistic approach than 

IWRM, which focusses administration primarily on the physical and ecological aspects of the 

catchment, leaving social processes to be moderated through economic drivers (Pahl-Wostl 

and Kranz, 2010, Armitage et al., 2009). 
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Criticisms of ACM are that it focusses too heavily on social aspects at the cost of 

environmental concerns, and that it can lack the transparency and accountability present in 

IWRM (Engle et al., 2011). Decades of research across multiple disciplines has shown that 

successful natural resource management must focus on the social drivers of resource use. 

Modular approaches to resource governance that treat communities and different resource 

systems as identical fail in managing resources sustainably (Ostrom, 2009, Newig et al., 2008). 

Where transparency and accountability are lacking in a resource management system the state 

can play a highly effective, indeed crucial role, by mediating between actors, helping to 

moderate resource use to achieve common goals and by imposing sanctions in a fair and 

transparent manner (Mansbridge, 2014, Ostrom, 1990).  

There are no panaceas in water management (Meinzen-Dick, 2007). If ACM, like IWRM, 

becomes another bureaucratic tool for defining the parameters for water management, it risks 

losing its adaptiveness and much of its collaboration. If ACM’s philosophy of supporting 

experimentation, learning, evolution and adaptation is maintained, then it can remain as an 

effective approach to managing water in uncertainty. 

Devolution of agency or increased participation, which are characteristic of ACM, are no 

guarantee of improved water management outcomes (Balooni, Menon and Asokan 2019, 

Wang and Wu 2019). 

While governments are willing to shift compliance costs to resource users, there is little 

apparent appetite to devolve control or agency at the same time, making the pursuit of models 

of pure self-governance unrealistic, at least in the short term (Engle et al., 2011, Sarker et al., 

2014). This means that approaches are needed that can support the transition from top-down 

IWRM to adaptive and collaborative management (Pahl-Wostl et al., 2010). 

 

The Ringarooma Adaptive Management model 
The Ringarooma Adaptive Management model (RAM) comes from the Ringarooma 

catchment, a small, largely physically unregulated river catchment in North East Tasmania with 

strong seasonal flow patterns (DPIPWE, 2012). The catchment’s Water Users Group (WUG), 

a representative group of irrigators, has developed a process to adaptively manage streamflow 

in the catchment during periods of low flow. The process evolved in a context of contested 

ideas and directions for water management, sparked by the beginning of the state water 

planning process in 2005 (WUGC, 2013). The Ringarooma plan was gazetted in December 

2014, with significant resistance from the Ringarooma community to elements of the water 
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planning process (RWMO, 2014, WUGC, 2016). Key points of contention arose from the 

implementation of NWI requirements for water metering, water allocations based on highly 

contested hydrological modelling, and a change in water licencing from absolute water 

entitlements to water allocations that were accessible under different conditions depending 

on streamflow (WUGC, 2013, Nicholls, 2015, RWMO, 2014). 

The catchment is 974 km2 in area, of which 25% has been cleared for grazing and cropping 

(DPIPWE, 2012). The largest of the six townships in the catchment is Ringarooma town with 

a population that has declined from 480 people in 2011 to 338 in 2016 (ABS, 2011, ABS, 

2016). Water use is through direct extraction from the river or storage in on-farm dams, with 

extractive use heavily concentrated in the upper catchment (DPIPWE, 2012). The primary 

land use is grazing for dairy production with some mixed cropping (mainly potatoes and opium 

poppies). Dairy herd sizes amongst the WUG range from 200 to 500 cows, with the majority 

of the herds being between 400 and 500 cows. The river is largely unregulated and the flow 

regime is largely natural (DPIPWE, 2012). High flows occur between Autumn and Spring, while 

Summers experience relatively lower flows, which can place the river under stress (DPIPWE, 

2012). Historically streamflow has been highly reliable in the catchment, despite strong diurnal 

variation in flow levels (RWMO, 2013). Changes to state and catchment water policy created 

concern about the potential for restrictions to be imposed more often, under more stringent 

conditions (WUGC, 2013). 

To meet funding obligations under the NWI, the regulator developed an integrated water 

management plan (DPIPWE, 2010a). As part of this new plan, mandated restriction levels for 

streamflow were identified, based on streamflow at a gauge in the middle of the catchment 

(at a location known as Moorina). During community consultations these restrictions were 

presented as being based on daily average streamflow levels (WUGC, 2013), however, after 

community consultation had finished there was a decision by the regulator that the 

restrictions would be based on instantaneous flow (WUGC, 2013). In effect this decision 

significantly restricted access to water during periods of low flow. The gazetting of the plan 

in December 2014 means that users would be subject to the new, more stringent restriction 

regime. 

In the context of these changes, one member of the WUG began releasing privately stored 

water that was surplus to their requirements during periods of low flow, to test the impact 

of those releases on stream flow at the downstream gauging station (WUGC, 2013). After 

demonstration of the concept from an individual farm over four summers, the regulator’s 
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Regional Water Management Officer (RWMO), who has operational authority over all water 

extraction in the region, was authorised to work with the community to increase the number 

of water users releasing water during periods of low flow and to coordinate those releases 

to achieve maximum environmental and economic impact. 

 

 
Figure 3.1.1 The Ringarooma Catchment (Cleary et al. 2018). 
 

Internationally, effective water user associations are correlated with very high levels of 

diversity in economic activity or with high levels of homogeneity (Takayama, Matusda and 
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Nakatani 2018). The Ringarooma community is socially, ethnically and economically 

homogenous, with most residents being long term (>10 years), with many participants in RAM 

being relatively wealthy, informed and innovative farmers, with turnovers reported in 

interviews between $500,000 p.a. up to $3,200,000 p.a., with many willing to invest in soil 

moisture sensors, efficient pumps and operational monitoring technologies. The catchment 

area is small, and the majority of water users are in the upper catchment, meaning there is 

frequent contact between WUG members. The shortest time that a WUG member has lived 

in the catchment is 17 years, with the majority of the WUG having been born there. 

Anecdotally there has been a significant decline in inter-user conflict in the catchment over 

the past decade (WUGC, 2013, RWMO, 2013) and there has been no conflict amongst water 

users reported in interviews with all WUG members spanning the RAM trial period 

conducted as part of this study. As is discussed in the conclusions in this section, in Section 

3.2 and in Chapter 4, this lack of conflict is a key factor in the smooth functioning of RAM 

(RWMO, 2013) and in the water users’ willingness to participate (WUGC, 2013). As discussed 

in Chapters 4 and 7, the drivers of conflict and conflict management in the catchment need 

to be explored further to inform replication of the Ringarooma model in other catchments. 

 

There’s no real conflict here now. Before one guy on Legerwood creek moved away there was 

nearly blood a few times but they’ve gone and we all get along. WUG member, 2013 

 

While there are some community members with stronger or more authoritative voices than 

others, care has been taken to allow all water users to become involved and to ensure that 

all WUG members were able to raise questions, debate issues and propose solutions. This 

was observed at all WUG meetings attended, with all members raising a question or proposing 

an idea during at least one meeting over the period of observation. Members of the WUG 

and of the broader community also raised questions and ideas outside of the meetings by 

talking to the WUG chair and other committee members. 

The structure and operation of the WUG could have been made more representative by 

including members of non-water users (although most WUG members were also active in 

other civil society organisations such as community development and environmental 

management committees). 

The RAM process was augmented by the introduction of a sensor network that provides real-

time information on key river indicators across the catchment, including increasing river level 
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measurement points in the catchment from 3 to 7 (Sense-T, 2014). The Ringarooma sensor 

network was established to help monitor in real-time the biophysical impacts of the RAM 

process. The provision of greater levels of information in current and forecast status of water 

resources has been found to change behaviour and improve consideration of water 

management considerations, but it has less impact than commercial drivers such as the cost 

of crop planting (Linés et al., 2018). 

The sensor network provided environmental intelligence through an online dashboard, with 

real-time information on the behaviour of the river against the management thresholds (e.g. 

restriction levels), a predictive model of streamflow, and an integration of other sources of 

data, such as weather observations and forecasts (Sense-T, 2014). The sensor network used 

the Sense-T platform, a research collaboration between Australia’s Commonwealth Scientific 

and Industrial Research Organisation (CSIRO), the University of Tasmania (UTAS), and the 

Tasmanian Government. The sensor deployment and maintenance costs were covered 

through the Sense-T research budget. This information network had the scope to incorporate 

data from other useful instrumentation, such as soil moisture probes and aquatic chemistry 

monitors. Incorporating more diverse data sources would enable irrigators and the regulator 

to refine their forecasts of catchment conditions, and to better monitor and evaluate the local 

and regional consequences of management decisions, both retrospectively and in real-time. 

There was a distinction in the WUG between their efforts in sharing water, which predated 

the project, and the project’s installation of sensors and establishment of a data service. 

“What do you mean ‘your’ (Sense-T’s) project? The way I see it we’re the ones who started 

water sharing and we’d be doing it with or without you guys.” WUG member, 2014 

interview. 
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Figure 3.1.2 The Ringarooma streamflow sensor network. The Federal Creek, Ringarooma, 

New River U/S (upstream), New River D/S (downstream), Legerwood were installed for the 

project, while Branxholm U/S and Moorina U/S were existing gauging stations. 

(Sense-T, 2014) 

 

The RAM Process 
Commencing in 2012/13, a voluntary process was pursued by irrigators to release water when 

river levels approached the trigger for restrictions (RWMO, 2013). Irrigators in the upper 

reaches of the catchment released stored water that was surplus to their requirements. These 

releases were timed to coincide with periods of extreme low flow to keep river levels above 

the cease-to-take thresholds in the new water management plan, maintaining access to 

irrigation entitlements for all licensed water users during periods of low flow. The process 

was subsequently used in the 2013-14, 2014-15 summer season and in 2015-16. The process 

succeeded in avoiding restrictions over three consecutive seasons (RWMO, 2014). The 

restrictions, a feature of the newly gazetted Water Management Plan, would have been 

triggered in all three seasons had RAM not been used (RWMO, 2014, DPIPWE, 2016b).  

The RWMO was authorised to facilitate the use of RAM to keep water use within the 

parameters set out in the Water Management Plan (RWMO, 2013). Irrigators monitor river 
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levels using online information provided by the regulator and Sense-T. The information was 

made available so that water users can independently monitor the status of the river, plan 

their water use and make informed decisions about the risks and benefits of participating in 

RAM. Irrigators were able to monitor the status of the river and the likelihood of impending 

restrictions through both the online information and through first-hand observations. The 

RWMO in the Ringarooma also communicated frequently with irrigators to keep them 

informed of the status of the river. The WUG seeks to identify irrigators with stored water 

that is potentially surplus to their requirements, and then negotiates with those irrigators in 

an attempt to secure a commitment to release water in a controlled manner at a time that 

will have the biggest impact on river levels (WUGC, 2013, RWMO, 2013).  

Examples of surplus water used for RAM are:  

• water stored in dams that require repair, where the repair is timed for the end of the 

irrigation season in order to save the water to contribute for RAM,  

• water that had been stored out of season, or,  

• any water that an irrigator is willing to release water for community benefit.  

Reliable high river flows between autumn and spring mean that most dams fill between 

irrigation seasons. 

If the WUG is successful in negotiating the voluntary release of sufficient water, then 

restrictions are avoided for as long as river levels stay above the trigger. Periods of low flow 

tend to coincide with periods of high demand for irrigation water, so avoiding restrictions 

during these critical periods is expected to show significant social and economic benefits by 

maintaining production and employment. The RAM process keeps river levels above the 

identified minimum river levels, designed to protect environmental values. Successful use of 

the process therefore creates significant triple bottom line benefits by avoiding economic 

damage to water dependent irrigators, maintaining profitable employment in the region, 

reducing emotional and psychological stress on water users during dry periods while 

observing environmental targets for the river. 

The RAM approach reframes the position of the water users in the policy process from 

recipients to participants. The process involves cooperation and negotiation between the 

regulator and the resource users (WUGC, 2013), which is a process that helps to build trust 

and provides an avenue to understand and resolve the differences in understanding of the 
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resource between technical experts and day-to-day users of the resource (Lebel et al., 2010, 

Menzel and Buchecker, 2013, Pahl-Wostl and Hare, 2004, Raymond and Cleary, 2013).  

To manage competition for water during drought, licence-holders have a licenced water 

allocation detailing the amount of water they can take per day, per season, and per year and 

the conditions under which they can take the water (e.g. river levels) (DPIPWE, 2012). Where 

the river level differs from model output the RWMO has the authority to declare a cease-to-

take for individual users, for sub-catchments or the catchment as a whole (DPIPWE, 2012). 

The RWMO talks to irrigators throughout the year to be aware of their plans and periods of 

high water use, and uses that knowledge to minimise the economic impacts of declaring cease-

to-takes while observing management triggers set out in the regulation (RWMO, 2013). 

The strong diurnal variation in river levels means that for the releases to be successful in 

affecting river levels the RWMO and irrigators need a strong understanding of the catchment’s 

hydrology. The water available for release is extremely limited and RAM can only be used 

sparingly, so it is vital that RAM be used strategically to achieve optimal environmental, 

economic and social benefit (WUGC, 2013, RWMO, 2013). 

A mechanism for compensating irrigators who contribute water has yet to be determined, 

despite the operation of water sharing for over 5 years. Options identified included (WUGC, 

2013, RWMO, 2013):  

• implementing differential restrictions to restrict non-contributors first, and exempt 

contributors until they have recouped their water, although this could exacerbate 

pressure on the river; 

• attributing a currency-like value to RAM water to treat RAM releases as a non-financial 

trade, where contributors are entitled to recoup their water at a later point; or 

• increasing takes from high flows in summer to store excess water as insurance against 

a dry period later in the season, where the additional water is stored only for RAM 

use, not for irrigation. 

A risk to the process is that water contributed for RAM could be considered as water trading, 

which then would create financial and administrative barriers to participation and reduce 

irrigators’ willingness to participate. This risk increases if a currency-like value is attributed to 

water released for RAM. To date it has not been necessary to compensate those who release 

water as there have been no negative impacts on their water availability. RAM has been used 

late in the season when water holders are confident they will not need the water before the 
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next rains. As discussed in Chapter 4 and section 3.3, compensation is an issue that will 

eventually need to be resolved, for the continuing viability of the water users group. The issue 

of interaction with water markets is an issue that needs to be assessed on a case by case basis, 

depending on local social and policy settings. 

During its original years (pre-2015), the Ringarooma model was not tested during a period of 

prolonged or extreme drought, which is a critical test of the social and administrative 

sustainability of the model. As discussed in Chapter 4 and section 3.2, periods of prolonged 

drought can be expected to decrease users’ willingness and ability to contribute water for 

RAM, where there may be a risk of net loss to the contributor. Conversely prolonged water 

shortages also increase interest in the process and demand for its benefits. It was expected 

that failure to avoid the cease-to-take trigger while using RAM would sharpen users’ interest 

in the compensation mechanisms and whether contributors are adequately protected against 

the risk of contributing their stored water, but this was not observed, either due to personal 

preferences of individual participants, or due to a short lag between uncompensated water 

release and restoration of lows. The impacts of prolonged water shortages on water sharing 

are analysed in section 3.2. 

In the absence of new triggers for conflict, or unsustainable pressure on the catchment’s water 

resource, the social and economic risks are minimal. In interviews, all WUG members 

reported maintaining or increasing herd size and crop plantings between the 2013-14 and 

2014-15 irrigation seasons, despite the latter being forecast as hotter and drier. This indicates 

a strong sense of water security and trust in future water availability. 

 

Evaluating the Ringarooma model 
Chapter 4 develops and applies and evaluation framework for adaptive management. This 

section discusses criteria for assessing the Ringarooma model. Learning and evolution are key 

features of enduring institutions for managing common-pool resources such as water, 

(Ostrom, 2011, Pahl-Wostl et al., 2010, Sarker et al., 2014, Armitage et al., 2009). The process 

needs to be underpinned by strong, ongoing monitoring and evaluation and a flexible and 

adaptive policy process that allows findings and innovations to be incorporated as they arise, 

where they are demonstrated to improve the outcomes of water use in line with the 

objectives of water management policy and of the stakeholders (Basco-Carrera et al., 2017b, 

Kotir et al., 2017, Xue et al., 2017).   
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The presence of accessible real-time data on river status supports effective collaboration 

between the regulator and water users on adaptive management. Incorporation of real-time 

sensor information into the management process provides an avenue for rapid assessment 

and communication of its effectiveness, which improves the opportunities for innovation and 

social learning, which are critical to the success of ACM (Cundill and Rodela, 2012, Maarleveld 

and Dabgbégnon, 1999), as well as for monitoring and evaluating the effectiveness of the water 

management regime in place. By integrating this real-time technical data with the values, 

worldviews and system knowledge of the resource users, there is scope to create triple loop 

social learning (Pahl-Wostl et al., 2008), where resource users not only reconsider their use 

of resource, but also revise their fundamental assumptions about the resource and its system 

(Maarleveld and Dabgbégnon, 1999).  

Water management policies are generally on a sliding scale between ACM and IWRM. As well 

as improving water security and environmental performance, the nascent Ringarooma model 

appeared to have the potential to serve as a means of minimising risk to the regulator and the 

resource users while transitioning from IWRM to more adaptive and collaborative 

management. It also provides an avenue to maintain the procedural advantages of IWRM 

(structure, transparency and accountability), while increasing the agency of resource users, 

allowing them to experiment, learn, innovate and evolve as encouraged by ACM. The extent 

to which the model is a tool that simply fits into the IWRM framework, or is a tool that sparks 

social change depends on the dynamics of the community using it and the willingness of the 

regulator to experiment, learn and change.  

As discussed in Chapter 4, the model incorporates community knowledge, creates a formal 

mechanism for social learning, and it maintains environmental protection and water security 

in times of scarcity. As also discussed in Chapter 4, the incorporation of real-time sensor 

information on river health can shorten the feedback loops between action and consequence, 

and gives a common information resource for stakeholders and governance bodies to use for 

monitoring, evaluating and reforming the water management regime. This improves the 

responsiveness and adaptability of the governance system, and provides a mechanism through 

which future innovations can be rapidly tested and assessed. 

 

Discussion and conclusion 
The community developed RAM evolved to fit it into Tasmania’s water management 

framework, which is part of the Australian IWRM framework. Its use in any one season 
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improves water security while observing identified environmental values/triggers. Its use over 

multiple seasons creates a space for the community to discuss water management, share and 

evolve ideas, and innovate. 

The introduction of real time data on its own is of little value, if it is not introduced into a 

system that can incorporate new insights and consider new ways of operating (Smith and 

Stirling, 2010, Basco-Carrera et al., 2017b, Kotir et al., 2017). The RAM approach is 

underpinned by real-time technical data on river health. This differs from the technical reports 

presented during community consultations in that the community interacts with the data 

frequently while managing their resource. As well as building familiarity with the dynamics of 

the river’s health, this facilitates discussion and informed debate through which stakeholders 

can examine and evolve their mental models (Fritsch, 2017, Hall et al., 2018, Hill Clarvis et 

al., 2014).  Outside of this project it has been found that there is a positive correlation 

between a water user’s appetite for risk and their ability to derive benefit from improved 

information on water resources (Linés et al, 2018). This mirrors behaviours in the 

Ringarooma, where more entrepreneurial individuals with a greater ethos of self-reliance 

were able to vary their activity to align with water sharing. 

IWRM underpins water management in Australia and is the main theoretical framework for 

water management worldwide. The driving force behind IWRM stems from the recognition 

of the interactions between social, environmental and economic factors in resource use and 

management. The philosophy underpinning IWRM is to improve the effectiveness of water 

resource management by valuing water as an environmental and a social construct (Schoeman 

et al., 2014, Schmidt, 2013, Tan et al., 2012a, Woodhouse and Muller, 2017). The introduction 

of IWRM in Australia achieved significant gains in transparency and accountability, however it 

also formalised a limited form of public involvement in water management. It relies on 

technical administration of selected indicators, rather than fostering public collaboration and 

the transfer of knowledge between stakeholders and resource managers. This can have a 

limiting effect on the development of adaptive capacity in water communities (Schoeman et 

al., 2014, Rouillard et al., 2014). A key factor in developing the resilience of communities is 

fostering community learning, innovation and evolution of ideas and tools (Berkes and Ross, 

2013). Using ACM’s tools of learning by doing, social learning and evolution presents a strong 

model for leveraging and building the adaptive capacity and resilience of communities while 

managing water effectively for social, environmental and economic outcomes. However, there 

are drawbacks to pure ACM and such an approach is not currently a realistic option in 
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Australia and other places with similar environmental management regimes and histories, as 

it requires the devolution of significant agency from the regulator to the resource community, 

which would require extensive preparation and gradual change. The extent to which a 

catchment benefits from IWRM or ACM, and the tools that are needed to achieve those 

benefits differs from catchment to catchment, depending on the social, environmental and 

ecological dynamics of the catchment. The RAM shows promise as a tool that can integrate 

the procedural strengths of IWRM with the social-ecological strengths of ACM, while 

supporting community-centric, adaptive and empowering water management in unique 

catchments. 
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Section 3.2 The Evolution of Ringarooma Adaptive 
Management 
 

The summers following the events described in the previous section (Chapter 3.1) saw 

extremely dry conditions and strong pressure on adaptive management and the ability to 

collaborate, as shown in the table below (table 3.2.1).  

 

Table 3.2.1 – Summary of environmental and policy conditions and actions taken by RWUG 

and DPIPWE 

 Summer 

14/15 
Autumn 15 Winter 15 Spring 15 

Summer 

15/16 
Autumn 16 

Rain Normal-

low 

Low Very low Very low Very low Floods 

 

River Restricted 

(s5) 

Low Restricted (s5) Very low Very low Floods 

 

Policy Normal Normal Normal Ministerial 

Policy 

2015/01 

Ministerial 

Policy 

2015/01 

Floods 

WUG AM – Water 

Sharing 

None None Establish 

meetings 

Trial 

interventions 

(e.g. alternating 

take) 

Establish 

meetings 

Trial 

interventions 

(e.g. alternating 

take) 

Flood 

responses 

DPIPWE AM 

monitoring 

Implement 

plan 

 

Implement 

policy (plan, 

legislation and 

operational 

policies) 

 

Implement 

policy 

Develop new 

policy  

Restrictions 

management 

Implement 

policy 

Monitoring 

AM 

responses 

Implement 

policy 

Monitoring 

AM 

responses 

Flood 

responses 

 

After the 2013-14 summer, during which the Ringarooma Water Users Group extended their 

model and increased the focus on whole of community involvement in water sharing, the next 

summer (2014-15) was uneventful. There was a brief need for water sharing at the end of the 

season, which was easily met using the same mechanism as the previous summer (WUGC, 

2016).  

The following summer (2015-16) was however characterised by catastrophic weather and 

abnormal climate. Winter rains were very low, with the river level triggering restrictions in 
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winter for the first time. The winter, spring and summer were all warm and dry. Across 

Tasmania there were major issues relating to unusually low rainfall. The hydroelectric storage 

dams around the state were extremely low due to high use and the lowest winter and spring 

inflows on record, which resulted in diesel generators being imported to shore up the state’s 

energy system. The summer saw bushfires across much of the state, including the North West 

World Heritage Area It was an extreme and unusual summer, which had major consequences 

for the state, including its irrigators. 

 

We’re lucky here. We know when the rains are coming. I know if I open my dam at the end 

of summer I’ll get the water back usually in a few weeks. WUG member interview, 2014. 

 

I’ve never seen anything like this. We had a dry summer last summer, we had a bad spring, 

no winter, no winter rains, a hot autumn and it hasn’t rained at all. We’re in serious trouble 

if it keeps going like this. Some of the smaller guys will be going to the wall soon. WUG 

member interview, 2015. 

 

For the Ringarooma, the prolonged dry meant that dams did not fill over winter and that soil 

moisture levels were very low in spring (DPIPWE, 2016b, DPIPWE, 2016a). This led to 

irrigation starting much earlier and more intensively than usual, which placed the river under 

stress early in the year – essentially there was no spring, as winter (which was warm and dry 

anyway) morphed directly into summer. The Ringarooma crossed the cease-to-take threshold 

in September, a time at which dams are usually being filled rather than drawn down (DPIPWE, 

2016b, WUGC, 2016). 

 

A new policy environment 
Circumstances similar to the Ringarooma were experienced in most catchments. This led to 

intense lobbying for the relaxation of environmental flow mechanisms in water management 

plans, which eventuated in the Minister for Primary Industries gazetting the Ministerial Policy 

2015/01, Water Resource Management During Extreme Dry Conditions (DPIPWE, 2015c). 

The policy had three objectives (DPIPWE, 2015c): 

(a) to provide a set of management procedures that ensure an appropriate balance 

between consumptive water needs and environmental water needs during extreme 

dry conditions;  
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(b) to provide for transparent, consistent decision-making in regard to management of 

water resources during extreme dry conditions; and 

(c) to minimise hardship for farming enterprises and regional Tasmania whilst protecting 

water for critical human and stock requirements and significant environmental assets 

during extreme dry periods. 

The policy underlined a reliance on education over enforcement where breaches of the policy 

were detected (DPIPWE, 2015b). 

Essentially the policy allowed the regulator to override cease-to-take thresholds in water 

management plans, in order to maintain access to water for as long as possible to minimise 

disruption to production. 

 

How the Ringarooma Water Users Group operated 
In the Ringarooma the community negotiated to avoid restrictions being imposed while they 

were trialling different approaches to water sharing. 

The first approach was alternating takes, so that only people on one side of the river took 

water one day, and then those on the other side took water the other day. This was decided 

upon because it offered the greatest visibility regarding who was complying and who was not. 

When this didn’t fully work – it had been so dry for so long that baseflows in the river were 

very low – the community was placed on partial restrictions. They were no longer allowed to 

access their surety 6 water (surety 6 water is rated as being available in between 50% and 

80% of years (DPIPWE, 2015a). This restriction period lasted for two weeks until mid-January, 

although their water sharing had delayed the start of the restriction by several weeks, 

according to statements by a government representative at a November 2015 community 

meeting on the state of the river. 

There was a storm in mid-January that replenished the river and some storages and which led 

to the end of restrictions and a return to normal irrigation. When river levels began to drop, 

a water user started releasing water from a dam, which helped the community avoid 

restrictions. The river remained under stress until mid-winter, when floods hit the state during 

July, but further restrictions were not implemented (WUGC, 2016). 

Unfortunately during these two water sharing efforts, there were two individuals who insisted 

on taking all of their entitlement (there were some unsubstantiated suggestions that they even 

went beyond their entitlement). This meant that the whole community was at greater risk of 

restrictions because of the actions of two individuals, and that others’ contributions were 
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being negated up by the actions of these two. There were also questions about whether 

everyone else in the community who had committed to reducing take or sharing water had 

delivered the full amount they committed to.  

This led to discussion amongst the WUG about how to manage this situation (WUGC, 2016). 

Of the many options mooted during community and private discussions, the proposed 

mechanisms boiled down to two main options: entrench dependence on the regulator, or 

build local autonomy.  Specifically, the two options were: 

1. Negotiate with the regulator to enforce community agreements on adaptive 

management. Despite this being an option within the regulatory framework, the 

Department was reluctant to intervene in access to water before the river crossed 

the cease-to-take threshold. 

2. Establish an irrigation cooperative with enforceable rules for members governing how 

and when they access water, to ensure that the burden of adaptive management is 

borne fairly across the community. This would be enforced by a staff member 

employed by the cooperative. 

With the regulator being reluctant to intervene unless the cease-to-take threshold had been 

crossed (RWMO, 2015), this forced the community down the path of building their own 

management system nested within the state’s water management system, where the 

community would cooperatively manage water above the cease-to-take threshold, and the 

government would step in once that had been crossed. This is not an optimal use of resources, 

but it is an effective approach to take within the bounds of policy and culture. 

Despite there being strong resistance to installing meters and other monitoring devices, one 

proposal from a prominent member of the WUG was to enforce a ‘no meter, no take’ policy 

for all members of the cooperative (WUGC, 2016, DPIPWE, 2013b). Membership of the 

cooperative was not seen as optional. 

Eventually the WUG, or a subset of the WUG, developed plans for a new water supply dam 

in the upper catchment. This would be used to supplement river flows, provide water to 

investors and enable water trading in times of need. The dam was under construction at the 

time of writing. 
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Conclusions 
The circumstances that led to the extreme dry conditions policy being enacted were indeed 

extreme. The Department’s review of the operation of the policy called for the establishment 

of criteria to determine when the policy should come into force (DPIPWE, 2016b). 

Setting these criteria is problematic. While the conditions experienced in the 2015-16 summer 

were extreme, it is expected that extreme weather events will increase significantly as the 

climate changes (DPIPWE, 2010b, CSIRO and BOM, 2014). This increase in extreme events 

means that those conditions will become less unusual, so it will not be sustainable to suspend 

environmental management targets each time they are experienced, unless a decision is taken 

to allow for strong degradation of the river. 

While the planning framework aimed to manage for environmental, social and economic 

outcomes in most years, it cannot be seen as particularly effective if it needed to be changed 

the first time there was a strong test. Allowing for these extreme events may not necessarily 

mean simply changing cease-to-take thresholds, but could involve more inventive approaches, 

such as improving riparian shading, building artificial refugia for amenable species along the 

river, having a mandatory buy back of water allocations during drought (at a price that reflects 

the lost production) or some other approaches.  

“Trees? Why would we plant trees to shade the river? I reckon we should put up solar panels 

so we can get some money from protecting the river.” WUG member at workshop on 

medium term water security in the Ringarooma, 2016 

 

One approach would be to take a resilience approach to managing the river, whereby access 

is allowed during low flows for a certain period (i.e. one season), but then cease-to-take 

thresholds are raised the following year to allow the river to recover (Keast, 2016). Such 

intermittent periods of low stress may allow aquatic communities to adapt through natural 

selection and become more resilient to stressful periods when they occur in future. 
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Section 3.3 Durability of the Ringarooma Water Users 
Group.  
The Ringarooma Water Users Group (RWUG) came together to manage a common pool 

resource – a single resource that multiple users have access to and where use is subtractive. 

Hardin’s Tragedy of the Commons (Hardin, 1968) posits that, when managing a common, 

humans will inexorably degrade the common resource by overusing it, as the pursuit of 

individual interests will drive them to maximise their benefit, rather than exercise self-control 

and optimise resource management for community-level outcomes. 

There are numerous instances of this occurring around the world where there are no effective 

management or governance structures in place to monitor the resource and to guide the way 

it is used to maintain its function over time.  

If the Tragedy of the Commons were an unavoidable consequence of human resource use, 

then there would be no examples of commons that have been exploited sustainably. 

Environmental degradation of commons is a significant issue worldwide (Sherbinin et al., 2007, 

Bell, 2009, Allouche, 2011), but it is not inevitable. Research focussing on irrigation 

management has been conducted to understand where, why and how humans have avoided 

the Tragedy of the Commons and this has led to the identification of a large number of settings 

where communities have successfully established governance structures that have allowed 

them to cooperate and manage the impacts of their resource use, in many cases over many 

centuries (Ostrom, 1990, Ostrom, 1993, Ostrom, 2009). 

This research identified the core aspects of governance that were common to long-enduring 

examples of sustainable common pool resource management, including irrigation schemes, 

identifying eight common principles (Ostrom, 1993). 

 

Application of these principles to the Ringarooma Water Users Group. 

To understand the strengths, weaknesses and likely durability of the RWUG, their operations 

were assessed against Ostrom’s principles. Arguments were identified for and against each 

principle being met which were then assessed using a scale ranging from zero to four, with 

zero being the lowest and 4 being the highest, to represent how strongly RWUG operations 

aligned with the principle. 

The information for this analysis is presented in Chapter 3.1, which sets out the initial 

structures and governance of the group, in Chapter 3.2, which describes the group’s evolution 
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and in Chapter 4.1, which sets out how the Ringarooma Water Users Group operated as a 

management model and as a governance framework. The qualitative information was gathered 

using the methods set out in Chapter 2. 

The analysis and results are set out below. Each principle is preceded by a quote from research 

participant to illustrate the results. 

“We want everyone who is affected to participate. We’ve invited everyone we talk to and 

sent out an invite through the [Tasmanian Farmers and Graziers Association] for all water 

users. We want to represent the community.” WUGC, interview 2013 

1. Define clear group boundaries. 

 

For: The RWUG had well defined, if dynamic, boundaries. Anyone could 

participate, either through attending or contributing water, but 

membership was restricted in practice to water users who were likely to 

participate or feel the impacts. Care was taken to involve water users from 

along the entire catchment. 

 

Against: Membership was voluntary and open, but largely static over the life of the 

research project. The membership did reflect existing power structures 

and relationships in the catchment, with some water users opting not to 

participate. 

 

Assessment: The RWUG had adequately defined group boundaries, that were based on 

open conditions and the group was largely representative of the 

catchment, and focussed primarily on water management, particularly in 

the early stages of the RWUG. 
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MEETS 

Principle 1. 

 

 

     

     

 

“We know our catchment better than anyone from Hobart. We see the river every day, most 

of us have lived here for decades and aren’t planning to move away. We know how to manage 

the river and want a say in what happens.” WUG member interview, 2013 

 

2. Match rules governing use of common goods to local needs and conditions. 

 

For: The RWUG was established specifically to improve the relevance of water 

management rules and governance approaches to the local conditions in 

the catchment and the needs of the community. 

 

Against: The RWUG focussed primarily on water availability to achieve better 

economic outcomes, rather than holistic governance of water for social, 

environmental and economic outcomes. 

 

Assessment: The group’s initial focus on water availability helped it build credibility 

within the community and to develop effective collaborative mechanisms 

that can be modified to better incorporate environmental considerations 

into managing water availability for economic outcomes. 

 

MEETS 

Principle 2                                
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“We need to have people from all along the catchment. We wouldn’t be able to go ahead 

without Rushy [the major farm at the mouth of the Ringarooma] being on board.” WUG 

member interview, 2013 

 

3. Ensure that those affected by the rules can participate in modifying the rules. 

 

For: There was a considered, and largely successful effort to have all areas of 

the catchment, and all large water users, involved. 

All members were able to contribute ideas and many did. There was a 

clear leadership structure, both in terms of governance of the group, and 

in terms of informal structures for reviewing and discussing the merits of 

ideas proposed. The informal review structures operated more as a ‘sanity 

check’, rather than as a dampener on diverse ideas, and leaders and 

participants were open and transparent in their discussions and reasoning. 

 

Against: In practice, there were many ideas proposed but only some were pursued, 

generally those proposed by a small group within the RWUG. This was 

due to the strong reasoning and arguments put forward by the informal 

reviewers, which focussed on the practicality and consequences of 

implementing new ideas. While there were practical reasons for pursuing 

some proposals and not others if this pattern were observed over the long 

term it would be likely to lead to disengagement and reduced willingness 

to propose new ideas amongst those whose ideas were not pursued 

(WUGC, 2016). This disengagement was not expressed in interviews, but 

disempowering community members from decision making is not an 

attribute of a successful forum for deliberation (Curato et al., 2013) 

 

Assessment: For the period of observation, there was certainly a capacity for those 

affected by the rules to participate in modifying the rules. The way that 

collaborative structures and power relations continue to evolve within the 

group may impact this in future years. 
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MEETS 

Principle 3.  

 

 

     

     

 

“It’d be nice if the government would back us up on stopping people taking water when 

they’re not meant to. Otherwise they’re just taking the water that we give.” WUG member 

interview, 2014 

4. Make sure the rule-making rights of community members are respected by 

outside authorities. 

 

For: The regulator did not intervene to stop water sharing and was engaged in 

identifying practical matters and communicating on the status of the river 

and the likelihood of restrictions. This information sharing was intended to 

support the community in making water management decisions, in essence 

to support their internal rule making. 

There was a policy redesign (the extreme dry conditions ministerial policy) 

developed, in part, to enable the Ringarooma community to maintain water 

sharing during a period of extreme dry. 

 

Against: The regulator did not support internal sanctions for misbehaviour and did 

nothing to intervene when non-members ignored the actions of the 

RWUG and took water outside of the agreements. 
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Assessment: The community was diligent in developing rules and approaches that fit 

within the existing policy framework. The regulator did not stop them 

from doing this, and provided some support. The regulator also did not 

use its existing powers to intervene to support the RWUG when non-

members jeopardised its activities. The rule making rights of community 

members were respected by outside authorities only in so far as the 

community was careful to stay within the bounds of the regulatory 

framework. 

 

MEETS 

Principle 4, 

with scope 

for stronger 

alignment  

 

 

     

     

 

“We all know who is irrigating and when – we can see their sprinklers going. The problem is 

telling them to stop and getting them to listen when we need it.” WUG member interview 

2016 

5. Develop a system, carried out by community members, for monitoring 

members’ behaviour. 
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For: The community did not use a formal approach or system for recording 

commitments, such as a ledger. Despite this, the community was good at 

recording commitments. Due to the small scale of the catchment and 

members’ proximity to each other, monitoring was an informal process, 

with no rigorous system underpinning it. There was no critical need for a 

formal system during the period of observation, although it would have 

been used on some occasions where there were doubts about some 

members following through on commitments. 

The availability of real-time data for individual reaches in the river 

facilitated the group in identifying where behaviour was causing impacts on 

the river. 

 

Against: There was no formal system for monitoring behaviour against 

commitments. 

 

Assessment: The RWUG can align more closely with this by formalising their record 

keeping and monitoring system. The RWUG had an approach to obtaining 

and monitoring voluntary commitments which was fit for purpose. While 

a stronger, more formal approach would have been useful, there was no 

formal system for imposing sanctions. The RWUG identified the need for 

developing a monitoring system and had discussed techniques amongst the 

group. It is highly likely that they will develop a more formal system as they 

continue to develop adaptive management techniques, and as their other 

water security options are developed and implemented. 

 

MEETS 

Principle 5 
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“All it took was two [people] to ignore what we were doing and keep taking water while the 

rest of us were doing the right thing to nearly push us over the edge into restrictions. Then it 

would have all been for nothing. They know they’re ion the wrong, but they’re not doing 

anything about it” WUG member interview 2016 

6. Use graduated sanctions for rule violators. 

 

For: There was strong social pressure to comply with rules and to meet 

commitments. 

 

Against: There were no articulated or transparent sanctions, and no mechanisms 

for enforcing them. 

 

Assessment: There was only one sanction (social opprobrium), and it was informal and 

had no major consequences for violators, other than loss of social capital 

(RWMO, 2013, WUGC, 2013, WUGC, 2016). As the violators would be 

aware of this at the time of violation, it is not a strong consequence or 

deterrent for non-compliance (DPIPWE, 2013b). 

An improvement against principle 5 (recognition or rule making abilities of 

group) would strengthen the RWUG’s ability to develop and impose 

sanctions. 

DOES NOT 

MEET 

Principle 6 

 

     

     

 

“We’re a community. We’re used to working things out together. I guess technically we could 

go to DPIPWE and tell them that someone isn’t playing fair, but I can’t think of anyone who 

would go and do that.” WUG member interview 2014 

7. Provide accessible, low-cost means for dispute resolution. 
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For: Disputes, such as there were disputes, were mainly managed within the 

RWUG through discussion and debate, and by agreeing on and working 

towards a common goal. The RWUG experienced remarkably low conflict, 

even though there were disputes. 

 

Against: Some disputes were not resolved, even where they had a direct impact on 

the ability of some RWUG members to contribute water for adaptive 

management. 

 

Assessment: Despite this, the group was able to function and manage the resource 

within the operating boundaries it had. The group was largely pragmatic 

and outcome focussed, which made for simplified collaboration. While not 

currently a major impact, the lack of clear dispute resolution mechanisms 

is likely to be an increasingly significant issue in the future, particularly if 

there are repeated years with low rainfall that lead to all available water 

being required for adaptive management. 

 

MEETS 

Principle 7, 

at present. 

 

     

     

 

“We manage our water our way. We want the government to be better for everyone, more 

fair, but if we can organise better and manage our water better then we shouldn’t be held 

back by other people. … It would be great if other groups were allowed to do what we’re 

doing, but I don’t think any of them are ready in the same way we are.” WUG member 

interview 2015 

8. Build responsibility for governing the common resource in nested tiers from 

the lowest level up to the entire interconnected system. 
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For: The Ringarooma river has three distinct management zones – the upper 

section, the middle section and the lower section. The river is short, the 

catchment is small, and stream flows are highly interconnected, meaning 

water use decisions in one section directly impact water availability 

elsewhere. This means there is minimal value in managing separate sections 

through separate group. The RWUG has representation from all sections 

of the river, who are able to contribute ideas and raise concerns about the 

mechanisms or impacts of any particular management proposal. The 

greatest representation is from the upper reaches of the catchment, but 

this is where the bulk of water users are and where restrictions are most 

keenly felt. 

The RWUG’s operations fit within existing policy frameworks at state and 

national levels so the RWUG didn’t test the mutability of those 

frameworks. 

 

Against: While there is currently no need for discrete or distinct management 

groups, this may change under the following two conditions: Firstly, if 

membership grows, then it may be more viable to manage specific reaches 

or sections of the river separately, under the governance of the broader 

RWUG. Secondly, if environmental outcomes are integrated into the goals 

of the RWUG, then specific reaches and river morphologies will require 

different management techniques, meaning that it is likely to be more 

efficient and effective to manage those areas as separate nested areas set 

in the larger catchment. 

Assessment: The RWUG meets this principle, insofar as it applies to their current 

situation. They have adequate representation from all areas of the 

catchment, and do not need to develop subcommittees or separate 

governance structures to manage nested tiers of the system – they are able 

to meet their current governance and management needs for the whole 

system through their current structures. 
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MEETS 

Principle 8. 

 

 

     

     

 

Summary 
This assessment is of the RWUG at a moment in time.  As has been discussed Chapters 3.1, 

3.2 and 4.1, the RWUG is innovative and is evolving its management and governance 

techniques over time in response to different needs and pressures. Ostrom’s principals were 

developed by analysing long-enduring irrigation governance structures. The Ringarooma 

Water Users Group is not long-enduring – it has been in existence for less than a decade, 

with not every year requiring cooperation or governance through the RWUG. The RWUG 

does not meet all of the principles. It has developed mechanisms that have been fit for 

purpose, and has developed these spontaneously in a largely reactive manner without 

knowledge of or reference to precents such as the work of Ostrom and other social scientists. 

The lack of sanctions and monitoring systems do not indicate that the group will fail, but 

rather that there has not yet been a critical need to develop them. Even in the extreme dry 

of the 2015-16 summer, the lag between water sharing and new water becoming available was 

short, meaning that there was not enduring disadvantage for sharing water. Over time it is 

likely that the Group will develop these in response to circumstances. The RWUG could 

improve its governance and durability by assessing their structures and processes against these 

principles, and focussing efforts on improving their alignment with these principles in a way 

that fits with their culture and (so far) successful collaboration. 

The RWUG has some critical issues to address. Some are entirely within its power to address, 

and others can only be addressed through compromise and negotiation with the regulator. 

Mechanisms to improve compliance with group aims and management need to be developed, 

and the legitimacy of these needs to be recognised in some way by the regulator, otherwise 

it is possible that the RWUG will fail or lose significant credibility if it cannot guide behaviour 

by all beneficiaries over multiple dry summers. One of the key features of the RWUG has 

been its ability to work within the regulatory framework to achieve its objectives, suggesting 

that its members are likely to be able to find a way to obtain rule making abilities, or overcome 

the need for that recognition. 

The social and policy drivers for the community’s ongoing engagement with the RWUG, which 

will determine its ability to maintain rules and mechanisms to meet and improve on these 
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principles, are set out in Chapter 4, which presents RAM as a model (a step by step approach) 

and a framework (a process of collaboration) for adaptive management. 

The RWUG’s success in managing restrictions to date has been based on innovation, social 

learning and ability to learn from experience. They have developed rules and norms as they 

have needed them, in response to regulatory triggers. The small group size, strong levels of 

trust and history of collaborating on water management and on other matters suggests that 

they will develop mechanisms to better meet the remaining principles, and to improve 

performance and governance over time. 
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Chapter 4 Water sharing in the Ringarooma 
 

The approach adopted by the Ringarooma Water Users Group, as described in Chapter 3, can be 

represented as a process flow – a series of discrete steps that actors take to collaborate and share 

water. 

This chapter sets out the mechanics of the approach as a model and applies an evaluation framework 

for understanding the effectiveness of the Ringarooma Adaptive Management (RAM) approach. 

The chapter presents causal loop diagrams to represent a model of how the dynamics of RAM and 

its components contribute to the effectiveness of RAM, from maintaining streamflow during individual 

events, to maintaining water security over multiple seasons, through to building community resilience. 

 

A model for adaptive management 
RAM is set out as a process flow diagram in Figure 4.1.1. The diagram shows an idealised process 

flow for the Ringarooma Water Users Group’s initial approach to adaptive management of irrigation 

water. It is based on data collected over 13 community meetings in the Ringarooma catchment on 

Adaptive Management (AM) and the use of real time data from the Sense-T network and interface, 

together with 63 interviews conducted with all members of the Water Users Group (the 

representatives of the catchment recognised in the Water Management Plan), community members 

and with the Regional Water Management Officer and Water Ranger (who enforce the water 

management rules for the catchment), using the methods set out in Chapter 2. While the diagram is 

based on the mechanisms adopted in the Ringarooma, it can be applied as a model in any catchment 

where water sharing can impact stream flow. 

The process flow presents an institutional view of the process of adaptive management – it shows 

who does what, when. Across the top are the names of the various groups involved. From left to 

right they are:  

• The project team (CSIRO, UTAS, Sense-T)  

• The interface (the online dashboard/portal that provides information) 

• The Water Users Group (representatives of the catchment recognised in the Water 
Management Plan)  

• DPIPWE (the regulator) 

• AM leaders (those who contribute water for adaptive management) 
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• Other irrigators (the irrigators in the catchment who don’t contribute water for adaptive 
management) 

Membership of each of the groups is static, except for the AM leaders and Other irrigators. In any 

given situation, some water users can be AM leaders by releasing water/varying their take. 

Participation in the process is voluntary, so the composition of these two groups will change from 

instance to instance, depending on who is able and willing to contribute water. While there were 

two members who were highly reliable AM leaders, the composition of the group was observed to 

change from event to event, depending on factors identified later in this chapter. 

How the process flow diagram works 
The process flow diagram provides an institutional view of water sharing, with swimlanes showing 

the action taken by each group over the course of water sharing.  

In the swimlanes for DPIPWE, the RWUG, AM leaders and Other irrigators there are a series of 

individual steps (explained below).  In the swimlanes for the Project team and the Interface there is 

one box that extends for the whole length of the process. This is because the project team were not 

responsible for any of the steps in the AM process; the project team developed and deployed 

technology, conducted research, communicated and consulted. The interface provided real-time 

information and forecasting to support each decision, making it difficult to link discrete data outputs 

to individual steps or decisions in the AM process.  

As a process flow chart, Figure 4.1.1 (below) represents the process of adaptive management as a 

series of discrete, linear steps. The reality is that this adaptive management process is much less linear 

and happens in the context of constant changes in the river, in climatic and economic outlook, and 

changes in individual circumstances, with most steps based on the judgement of the RWUG regarding 

water availability and on the input of the regulator’s field officers, either by encouraging adaptive 

actions, facilitating meetings and information sharing, or by declaring restrictions based on stream 

flow. 
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Figure 4.1.1: A process flow for adaptive management, based on the model used in the Ringarooma 
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The Adaptive Management Process. 
At its most simple, the process is:  

1. DPIPWE notices that river levels are becoming low and informs irrigators that the adaptive 

management trigger is approaching or has been met (in case water users aren’t already aware 

through data provided through the Sense-T interface or stream gauge readings on DPIPWE’s 

website),  

2. the RWUG identifies available water for sharing in the catchment and negotiates the timing 

for the action (either avoided takes or releases from dams) 

3. the RWUG monitors stream flow through the dashboard, monitors water sharing actions 

through meetings or conversations, and communicates with DPIPWE 

4. DPIPWE monitors river levels and decides whether or not to declare a cease-to-take and, if 

a cease-to-take is declared, then for how long. 

 

 

Over the years prior to the summer of 2014-15 there were discussions about how to compensate 

water users for water sharing. Figure 4.1.1 includes a simple and transparent mechanism for recouping 

shared water, where those who didn’t contribute water are placed on restrictions earlier than those 

who did, allowing AM leaders to recoup some or all of the water they contributed. This needs to be 

managed for fairness and for environmental impact and may involve placing irrigators who didn’t share 

water on restrictions before the cease-to-take threshold has been reached. This fits within the policy 

framework and with the practices of the regulator, but there has not yet been a need to test the 

compensation mechanism because of the reliability of autumn and winter rains. These discussions 

were not pursued for two reasons: DPIPWE was unwilling to intercede to support compensation 

and because each time water was shared, stream flow recovered due to rain before compensation 

became critical (RWMO, 2013, WUGC, 2013, WUGC, 2016)  

The AM process starts with the regulator observing that the AM trigger is approaching. The AM 

trigger is expressed as 15 ML/day above the cease-to-take (CTT) trigger. In reality the start of AM is 

subjective, depending on the community’s perceived need for water sharing and willingness to share 

water. As AM is a voluntary process in the Water Management Plan, the AM trigger is not enforceable 

anyway (DPIPWE, 2012).  
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Once the AM trigger is reached or passed, negotiations to convince individuals or groups to 

contribute water will commence (if they have not already). If the negotiations succeed, AM starts and 

the AM leaders go on early, voluntary restrictions (called CTT or cease-to-take in chart). This means 

they start irrigating from their dams and take the burden of their extractions off the river, or they 

start releasing water from their dams to boost river levels. At the same time the Other irrigators 

need to minimise their take to ensure that sufficient water flows through the measuring stations to 

avoid restrictions.  

If the negotiations don’t succeed, then AM does not commence and the river levels continue to be 

monitored. 

Depending on how much water is contributed through AM, how much water is extracted, and rainfall, 

the river levels will either stay above the cease-to-take (CTT) trigger and restrictions will be avoided, 

or they will drop below CTT and restrictions will be required. At this point there is the possibility of 

returning to negotiations again in order to ensure enough water is contributed to keep the river 

above CTT without all users being placed on restrictions. While riskier, these negotiations may be 

more successful as, at this point, there is no difference to the individual between making their 

restriction count as AM water and simply going on restrictions. This was observed in the summer of 

2015-16, as described in Chapter 3.2, where the community began collaborating early and continued 

over the summer. The way that water allocations are structured in Tasmania provides DPIPWE with 

the option to place individuals, sub-catchments or an entire catchment on restrictions.  This fits within 

the national water allocation framework for all jurisdictions other than Queensland (which can only 

reduce allocations at a regional level, rather than at an individual level) (RWMO, 2014, RWMO, 2013, 

DPIPWE, 2013a, NRW, 2009). 

If enforced, restrictions remain in place until river levels recover sufficiently to allow resumption of 

normal extraction patterns. In Tasmania, discretion for this rests with the Regional Water 

Management Officer in consultation with DPIPWE’s central office. In other jurisdictions it is generally 

a regional office responsibility to announce what water may be taken and when restrictions will start, 

with provisions contained in catchment water plans. 

Negotiation is key to the success of AM. The need for AM coincides with the highest value for water 

and the time that potential contributors have their highest need for water and lowest security in 

future access. Convincing a water user to give up some of a high value resource that they own, at a 

time when it is at its highest value for production and at its least reliable in terms of supply, is no 

mean feat. In interviews, described in Chapter 2, the irrigators who did contribute or who were 
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considering contributing, all identified their willingness to participate as a function of three 

interrelated factors: 

1. trust between the regulator and the irrigators, and amongst the irrigators that their 
community will do the right thing; 

2. the individual circumstances of the irrigator (community sentiment, business strength, 
cropping and irrigation plans, mood on the day etc.); 

3. the irrigator’s confidence that they won’t be left short of water later in the season. 

“We worked a long time to build trust with [the RWMO], but we trust that he’ll listen to us and give us 

a fair go.” WUG member interview 2013 

“I’ll never have enough water to open up my dams, but I do avoid taking when people are giving their 

water.” WUG member interview 2014 

“When we did a formal trial last summer, the department wanted to start water sharing in December. I 

told them it was a bad idea, because we wouldn’t have that water later in the season when we really 

needed it. Once your water is gone, you’ve shot your bolt – there’s no getting it back until it rains.” WUG 

member interview 2014 

 

When there are periods of extended dry, or where there are multiple overlapping dry irrigation 

seasons, then this will reduce the water users’ ability to participate (due to lower storages, longer 

periods of low flow, and individual circumstances – factor 2 above), their willingness to participate 

(due to lack of confidence in future water availability or a weakened business – factor 3 above), and, 

potentially, their trust that the community will do the right thing (due to greater pressures on water 

dependent businesses – factor 1 above).  

There will, however, be an ever-greater incentive to participate, as participation (if effective) will 

likely improve access to water by avoiding restrictions. In the summer of 2015-16, described in 

Chapter 3.2, there was a shift from the large individual contributions seen in previous years (described 

in Chapter 3.1) to small contributions from a large number of participants. Participants identified in 

interviews and at community meetings that the river levels were so low that foregoing some water 

was seen as a more rational choice as it improved their water security, addressing factors 2 and 3 

identified above.  

“I saw what [the AM leaders] were doing and, when they asked me, I thought it was reasonable and 

was happy to not pump for a couple of days. It just meant letting one paddock go off a little bit earlier 

than I planned, but it wasn’t really a burden.” WUG member interview 2014 

 



4 | Water sharing in the Ringarooma 

P a g e  79 | 87 

Subsequent interviews identified that the act of participating in AM increased participants’ trust in 

each other, with all interviewees reporting strong and increasing levels of trust with the WUG over 

the life of the project. This increase in trust is identified as a driver of not just of willingness to 

participate in individual water sharing events, but also as a key driver of long-term participation and 

a reduced threshold in WUG members’ perception of the need for AM. 

It is important to note that the introduction of water markets has been shown to reduce the 

probability of using social preferences to value water (such as water sharing for community benefit), 

as ascribing an economic value to water reduces water users willingness to use it for indirect or non-

economic benefits, even long after the removal of water markets (Reeson and Tisdell, 2010). 

 

Living up to commitments 
One of the constraints that the Ringarooma community identified for implementing this model was 

around monitoring compliance with commitments (WUGC, 2016). The model depends upon water 

users foregoing water to benefit their community. For this to work, water users need to commit to 

foregoing water, and then to actually forego that water. This means that monitoring compliance 

becomes critical, particularly if compensation is available for foregoing water. The mechanisms for 

monitoring are contentious. Interviewees expressed universal reluctance to share detailed 

information about water extraction and use patterns. The interviewees identified a desire for privacy, 

concerns about sharing commercially sensitive information, and a wariness of producing additional 

information that the regulator could access for compliance and enforcement.  

This challenge was not addressed during the research project, as there had been a strong focus on 

confidentiality of information in gaining consent from participants, so there was no value in 

proceeding. As identified in Chapter 3.3, a system for monitoring behaviour needs to be developed 

to support the imposition of sanctions, and as identified in the evaluation section of this chapter, trust 

and accountability are critical to the longevity and ultimate success of adaptive management. 

 

Evaluating the impact of adaptive management for a community 
The frame or lens through which the effectiveness of a water management regime is analysed can 

determine the success identified. For example, Richards and Syallow (2018) found that issues such as 

elite capture, external dependency, inadequate participation and poor scaleability could be identified 

in international collaborative management settings, but those same areas showed improved 

environmental services, greater awareness and opportunity identification, improved conflict 

resolution and water conservation (Richards and Syallow, 2018). This means that the philosophical 
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underpinnings of the regulatory regimes has an impact on how governments pursue, perceive and 

measure success, but this does not match the drivers of participation in collaborative management 

systems (Goetz et al, 2017). In order to develop a more complex understanding of RAM, and indeed 

to evaluate the social-ecological effectiveness of a water management framework in any given context, 

it is necessary to assess the following three levels of effectiveness: 

1. The effectiveness of AM in managing individual low-flow events.  This is a short-term question 

to assess how well the process works in isolation for avoiding cease to take triggers.  

2. The impact of AM on maintaining/improving water security and river health.  This is a medium-

term question about whether the AM process achieves its goal – to allow irrigators to take a 

greater role in managing their water in a way that maintains or improves water security while 

maintaining or improving river health. If the impact of the AM process is to achieve water 

security by placing too great a burden on river health, then it won’t be environmentally or 

socially sustainable and ultimately it will likely be economically unsustainable if decisions are 

taken to address the social and environmental sustainability of water management.  

This level also encompasses perceived return on investment beyond water security: is the value of 

water contributed by AM leaders less than the value they receive in return for their contribution? 

The values an individual use could be a combination of financial capital, social capital, environmental 

capital, business security or simple satisfaction. 

3. The impact of AM and the regulatory framework and policy settings on innovation, social 

learning and adaptive capacity amongst the community.  This is a long-term question that 

looks beyond the effectiveness of water management techniques to understand the extent to 

which this model creates an avenue through which the community can collaborate to improve 

its resilience and its ability to absorb external shocks and to adapt to internal changes without 

losing that which makes it a community. 

These are discussed in section 2.2 and section 3.1, and are set out in Figure 4.1.2 below. The 

framework is based on the Logical Framework Matrix, which identifies evaluation questions, 

indicators and data sources that can be used to assess effectiveness against different levels of 

objectives, ranging from operational to strategic outcomes (World Bank u.d.). The figure presents 

key evaluation questions, or the questions that identify how effective AM is at that level.  In the 

diagram, the questions are accompanied by indicators, which can be used to answer those questions. 

The figure also identifies data sources that can be used to monitor the indicators. As well as the 
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evaluation logic, Figure 4.1.2 also shows the timeframes at which the different levels of outcome can 

be evaluated. 

Community resilience, the outcome proposed as a long-term objective for adaptive management, is 

a complex and contested area of research (Davidson, 2012, Marini et al., 2018, Hill Clarvis et al., 

2014, Hall et al., 2018).  The construction used in this paper is that presented in Berkes and Ross 

(2013), as this is a comprehensive framework that integrates research from a wide field, including 

social-ecological resilience, community development and psychological resilience (Berkes and Ross, 

2013), presented in Figure 2.2.1. 
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Figure 4.1.2: Evaluation framework to understand the effectiveness of adaptive management. 
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Adaptive management and its outcomes are nested in social, economic and environmental systems, 

each with their own dynamics and drivers.  The Logical Framework Matrix and analysis based on the 

matrix has been criticised as being linear and failing to appreciate complex interrelationships and 

system dynamics that drive outcomes and determine system behaviour (Williams, 2010). Despite 

these criticisms, it is still a valuable way for organising and representing evaluative logic (World Bank 

u.d.). It is difficult to conduct an effective evaluation without an appreciation of the system being 

evaluated and its internal dynamics. To evaluate the effectiveness of AM against the three outcomes 

identified above, it is helpful to understand what drives those outcomes and how they relate to each 

other. This process shows that this is a complex system with causal relationships. Those relationships 

are mapped out below as causal loop diagrams below, to enable analysis and discussion of this 

representation of the AM framework as a complex and dynamic system. The evaluative logic is set 

out in a Logical Framework Matrix, but the analysis is conducted using system dynamics approaches 

to better demonstrate causal relationships and the complexity of the system. 

Causal loop diagrams emerge from information systems research and were developed primarily by 

Jay Forrester as a way of demonstrating feedback between system components, which is a 

fundamental tenet of systems theory as initially set out by Ludwig von Bertalanffy (Forrester, 2007, 

Senge, 2006, Meadows, 1974, von Bertalanffy, 1926, von Bertalanffy, 1973). It is an approach applicable 

to any system where it is helpful to illustrate and understand feedback between system components 

and dynamic interrelationships (Meadows, 2009, Sherwood, 2002). A significant strength of causal 

loop diagrams is their ability to integrate quantitative drivers of change (e.g. streamflow) with 

qualitative drivers of change (e.g. trust or community sentiment) (Sherwood 2002, Senge 2006, 

Meadows 2009). A drawback is that they reflect the mental models and assumptions of those who 

generate them (Sherwood 2002, Senge 2006). 

As well as using causal loop diagrams to illustrate the structure and dynamics of the system to support 

effective evaluation, the presence of single, double and triple loop learning are used to assess the 

extent to which a community can learn socially and, as discussed in Chapter 3.1, facilitate innovation 

and ingenuity in adaptive management (Maarleveld and Dabgbégnon, 1999, Mostert et al., 2007, Pahl-

Wostl and Hare, 2004). 

The causal loop diagrams used in this chapter have the following parts:  

• Components, the individual parts that make up a system, shown as a box, and 

• Connections, showing a causal relationship between two components, i.e. a change in one 
changes the state of the other, shown as arrows. 
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Figure 4.1.3 Elements of a causal loop diagram 

 

In the causal loop diagrams below, connections have three features: 

1. Direction of causality: The arrow on the connection shows which component influences the 

other. In the example above, stream flow influences access to water. 

2. Polarity (S/O): The polarity shows whether an increase in the first component will create an 

increase or a decrease in the second component. S stands for Same direction, O stands for 

opposite direction. In the example above, the greater that streamflow is, then the greater is 

the access to water. In the example below, the higher the value for environmental indicators, 

then the lower will be the restrictions. 

3. Delayed effect: A double line that intersects the connection. This shows that there is a causal 

relationship between the two components, but it is not an immediate effect. 
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In the example below, a decrease in the value for environmental indicators will lead to higher levels 

of restriction, but only after some time has passed. In this case the delay is due to the need to assess 

whether the decrease is due to a single event or part of a trend, identify what types of intervention 

can be introduced within the policy framework, and then a change management process for the 

intervention. 

The shape of the components can be a box, a circle or a hexagon. Hexagons are used to show the 

main outcome sought for each level. Boxes are used to show components that are affected by other 

components; these are the majority of components. Circles are used for ‘orphans’, or components 

that influence other components but are not driven by other components in the causal loop diagram. 

These ‘orphans’ are not static or independent, rather the dynamics that drive them are not 

considered in this particular construction of the system. 

These causal loop diagrams are constructed sequentially in terms of increasing complexity. The first 

shows causal relationships evident in managing individual events. The second shows how that event 

management system interacts with the more complex issue of managing river health. The third looks 

at how event management and river health interact with the community’s ability to be resilient. 
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Managing individual events (single loop learning) 

The drivers and effects of water sharing for managing streamflow are illustrated in Figure 4.1.4 below. 

 

Figure 4.1.4: Causal loop diagram illustrating the drivers and impacts of adaptive management.  

 

Ultimately the process is driven by the current and expected availability of water (perceived need for 

AM, rainfall, streamflow, restrictions and trust in the availability of water after water sharing) and the 

impact that water availability has on businesses and individuals. As described previously, water users 

will consider sharing if there is a recognised need for water sharing and there is a sense that water 

sharing will improve their situation rather than worsen it (i.e. they won’t give up more water than 

would recoup or would be without water if the next rains are delayed). Higher temperatures drive 
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a greater perception of need for AM, due to greater demand for water, higher evaporation rates and 

a decline in inflows. 

Interviewees identified trust in the community as a significant moderator of the likelihood that 

individuals will share water, and experience showed over the years, particularly in 2015-16, that trust 

is increased by successful AM, as it demonstrates that water sharing is a worthwhile investment of 

their water and effort. By increasing trust in a community, successful AM also reinforces the value of 

AM.  

 

Managing for water security and river health (double loop learning) 

As well as assessing the effectiveness of water sharing for managing an individual event or season, 

water sharing can have medium-term consequences for water security and river health. This is 

illustrated in the causal loop diagram below (Figure 4.1.5).  
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Figure 4.1.5: Causal loop diagram illustrating the drivers of adaptive management and its impacts on 

river health. New components are coloured yellow. 

 

The inclusion of river health and water security is relatively simple, at least conceptually. The less 

streamflow and the hotter it is, the more likely the river is to be under ecological stress. The more 

ecological stress there is on the river, the more likely environmental indicators are to decline, as will 

river health. This reduction in river health cannot be seen as an effective use of AM. As well as 

impacting on river health, an observed decline in environmental indicators will drive a change in access 

to water and restriction levels, at least in any management regime that values river health and 

environmental indicators. This change will impact access to water and thus water security. 

 

Fostering community resilience through collaboration (triple loop learning) 

Beyond water management and impacts on river health, the RAM framework can also be assessed 

against whether collaboration and knowledge sharing are likely to foster collaboration in other 

areas faced by the community or participants.  

 

  

Figure 4.1.6: The drivers and effects of collaborative adaptive management on community resilience. 

New components are coloured orange. 

 



4 | Water sharing in the Ringarooma 

P a g e  89 | 97 

The left part of this causal loop diagram incorporates the non-water impacts of AM. These are most 

likely to occur where there is clear value to individuals from participating, where there is strong social 

capital (community connectedness), and strong human capital (knowledge) as well as individual 

innovation. This diagram shows shocks as having an immediate negative effect on resilience but a long 

term positive effect, as is a common assumption in much community resilience literature (Berkes and 

Ross, 2013). This delayed effect is because the positive relationship is moderated by individual 

innovation and community innovation, which rely on human capital and social capital. This 

underscores the central message of this model and its value to water dependent communities – 

shocks are inevitable, be they environmental social, regulatory or economic. The shocks themselves 

are largely uncontrollable, but the way that individuals and the community respond determines the 

immediate and long-term impact of the shock. The responses that are chosen may even create a net 

benefit for the community.  

These diagrams illustrate that one of the most critical aspects influencing the long-term viability of 

this framework is that it continue to deliver value for individuals. This value is what connects water 

security to membership and participation in collaborative management. 

Outside of analysing relationships in the diagram, increased participation can greatly improve the 

impact of AM making more water available for AM (more participants means more sources of water 

to contribute and fewer non-participants who can disrupt achieving results) and increase trust in 

community as it creates a common bond between participants. It also increases the legitimacy of the 

AM group and makes it harder for the regulator to override their management, provided the water 

users operate within the bounds of the regulatory framework.  

One of the key ways to improve membership is to demonstrate the effectiveness of AM and to 

improve water security and river health. This risks, however, creating an expectation by some that 

they will receive a benefit without having to invest their own resources. 

This was observed in the Ringarooma, where the bulk of the community were participating either by 

releasing water or by reducing and coordinating their takes to maintain river levels, but two water 

users continued to extract water outside of the approaches agreed to by the rest of the community. 

These individuals decreased the effectiveness of water sharing and risked putting the entire river on 

restrictions. In that instance the regulator did not intervene but, as identified earlier in this chapter 

and in Chapter 3.1, the regulator could have recognised the efforts of the community by using its 

authority to restrict the individual users who were not acting in line with the rest of the community 

(WUGC, 2016). The individuals did not consent to being interviewed, but were identified by 6 other 

interviewees as water users who had a tendency to prioritise individual benefit over community 
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access to water in previous periods of water shortage. Achieving 100% consensus for collaborative 

action is a high bar to meet – the WUG had achieved active or passive participation from all water 

users in the catchment, except for these two individuals. The regulator already played an active and 

often nuanced role in placing some reaches of the river on restriction to avoid whole of catchment 

restrictions (RWMO, 2013). This approach could have been extended to support AM without 

stepping outside the bounds of policy, practice or community expectations.  

 

Application of the evaluation framework to Ringarooma Adaptive Management  
 
Level 1: Managing individual events 
RAM was successful in managing individual low flow events over four summers during the period of 

observation (2013-2016). The use of the model avoided restrictions over many summers. The 

regulator estimated that the use of water sharing in the Ringarooma made an extra 500 ML (DPIPWE, 

2016b) of water available during the summer of 2015-16, which was the driest period on record in 

this region of Tasmania (DPIPWE, 2016b). 

The different approaches to managing water scarcity were all effective at managing individual flow 

events. Participants demonstrated single loop learning, assimilating water information and following 

directions on how to manage water (in this case the directions came from the RWUG). 

 

Level 2: Managing for water security and river health 
At a community level, RAM improved water security. As noted in level 1, access to water was 

maintained for longer than would have been the case under business as usual, across multiple 

summers.  

At an individual level, the results are less clear. One of the main originators of the process contributed 

far more water than they received back. While there was always a reliable water source (they have 

access to two irrigation schemes as well as sizable on farm storage), this was more risk than any 

other community member experienced and came at considerable effort and foregone value of water. 

In the causal loop diagram the value to the individual is a key moderator of continued participation, 

and it is unclear how long this individual’s efforts will continue providing value to that individual, and 

how this will reduce their motivation to remain active in the RWUG. 

In terms of river health, there had been a long-term decline in ecological indicators for the river 

(DPIPWE, 2014). It was not expected that the use of RAM alone would maintain or improve river 

health. RAM stretched out the periods over which the river was on the cusp of restrictions, or just 

above the flow levels the regulator has determined to be environmentally damaging. The long-term 
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decline in ecological indicators was attributed to overuse of water placing the river under stress 

(DPIPWE, 2014, RWMO, 2013, RWMO, 2014, Nicholls, 2015). The project team expected this 

prolonged stress was expected to exacerbate the long-term decline in environmental indicators seen 

in the river (Sense-T, 2014). While there is significant debate, particularly amongst the local 

community, about attribution of the drivers of the observed decline, the end result (ecological 

decline) is the same and further stressing the river will not improve its condition. There have been 

discussions within the community and with the research team about how to improve environmental 

indicators without affecting access to water, but as yet there are no concrete plans. Despite these 

concerns, recent monitoring results show an arrest in the decline of environmental indicators, and 

even a potential improvement over the last year (Cleary et al. 2018) These results are for an individual 

year, meaning it is too early to assess whether or not they are within the bounds of natural variation 

or indicate a recovery in ecological indicators for the river. If this trend is maintained or improved 

then it will show at the very least that RAM is no worse for ecological indicators than standard water 

management under the water management plan, and possibly no worse than performance under 

previous water management policy regimes. 

Unfortunately, water management plans only manage water; they don’t manage the whole of the 

landscape. This means that some of the stressors on the river, such as land use and land management, 

are not influenced by the water management plan, but water users become accountable if the effects 

of those stressors show up in the environmental indicators measured for river management. 

AM is only used when the river is already under stress and approaching restrictions. This presents 

difficulties for quantifying whether there is additional damage caused by the river being stressed. The 

introduction of AM in the Ringarooma coincided with the construction of a new irrigation dam, 

meaning that water was withheld from the river over a period to fill the dam, followed by increased 

baseflow over the irrigation season as dam water was provided as a constant flow over that season, 

but only taken when needed. Further, there has been a shift in the crops grown and thus in watering 

patterns and soils management, as well as slight intensification of cattle herds by some farmers.  

This means that RAM has been only partially successful in the short to medium term, with improved 

community water security, reduced individual water security for some, and but unclear impacts on 

river health. Given that declining environmental indicators have already been proposed as a 

justification for raising the cease-to-take threshold (thus increasing the frequency of restrictions), it 

is unclear what effect RAM will have on water security over the medium term, and whether water 

sharing provides a greater benefit to water security than the negative consequences of reduced access 

to water due to any environmental decline. It is hard to determine whether AM will have hastened 
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the introduction of new restriction levels through a raised cease-to-take threshold, or whether they 

would have anyway been introduced in the same way and timing. 

One clear benefit of RAM is that it provides a framework to collaborate to overcome water scarcity, 

whether it is caused by environmental factors such as lack of rainfall, or by policy changes, such as 

raised cease-to-take thresholds. 

Participants showed clear double loop learning, taking the original approach to adaptive management 

and adapting it and trialling new approaches to improve water management outcomes through water 

sharing. 

 

Level 3. Fostering resilience through collaboration  
It is too early to assess what the long-term impacts of RAM on community resilience are likely to be, 

but initial indications are positive. The community has developed a number of innovative proposals 

and projects during the time that RAM has been in place, such as a regional power generation scheme, 

and they have begun building a community owned and operated irrigation dam that will also be used 

for RAM. 

These innovations show triple loop learning, as the knowledge developed through RAM is adapted 

and applied to other situations. 

As discussed in Chapter 3.2, during the extreme summer of 2015-16, most of the community came 

together to work towards a common solution, rather than operating individually to maximise their 

own benefits, as posited by Hardin’s Tragedy of the Commons theory (Hardin, 1968). RAM evolved 

from a willingness to cooperatively manage a common pool resource for community outcomes. The 

gradual recruitment of more participants shows that a combination of altruism, enlightened self-

interest and pragmatism has fostered collaboration to overcome adversity, which is identified as a 

critical aspect of a resilient community. 

It is difficult to determine whether RAM and the level of collaboration it has required has been a 

generator of community innovation, or whether the development of RAM is an attribute of the 

Ringarooma community. Interviewees from the community, the WUG and the regulator presented 

different explanations, and this project did not find enough depth of information on innovation and 

altruism in water management in comparable catchments to determine this. As the causal loop 

diagrams illustrate, successful collaboration can theoretically build social capital, allowing individual 

innovation to contribute to community-level innovation, which in turn builds the human 

capital/knowledge available for further innovation. RAM has been successful in fostering collaboration 

and knowledge sharing to spur further innovation, meaning the signs are positive for its contribution 

to community resilience in a wider sense.  
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Chapter 5 Policy provisions for adaptiveness in eastern 
Australian states  
 

Adaptive management is widely posited as a critical element of environmental management 

and of building climate resilience (Armitage et al., 2008, Axelrod, 2010, Cooperrider and 

Khalsa, 1997). Adaptive governance is also increasingly referred to as an important aspect of 

natural resource management (Plummer et al., 2013, Robertson and Choi, 2010, Dhanya and 

Renoy, 2017). Governments generally have clear distinctions between governance and 

management, with central policy offices determining policy (governance) and regional offices 

and field officers responsible for implementing the policy to manage the resource 

(management) (Benson and Lorenzoni, 2017, de Loë and Patterson, 2017, Dessie et al., 2017).  

In the space of community-based resource management and social innovation, the roles are 

less distinct, and the distinctions are less relevant – it is often the same body of people who 

are doing both the governance and the management – developing and implementing the 

adaptive actions to be taken and assessing whether or not they have been achieved.  

There are two tiers of governance in the Ringarooma – the overarching legal framework 

embodied in the Water Management Act (Tasmania, 1999) and the subsequent Ringarooma 

Water Management Plan (DPIPWE, 2012), and the community level governance of the 

Ringarooma Water Users Group that identifies actions and goals within the constraints of the 

overarching legal framework within which it operates. 

This combining of governance and management roles is poorly covered in the literature, yet 

it has significant policy implications for adaptive water management (Dhanya and Renoy, 2017, 

Fritsch, 2017, Gerlak, 2017). The Ringarooma community developed ideas that fit both in the 

traditional management category, and in the traditional governance category – ideas about 

how to manage the river within the day to day water management rules (e.g. water sharing), 

as well as ideas about how to shift the objectives of collaboration (e.g. building a community 

dam and developing non-water ideas to benefit the community). This creates challenges to 

the current model of integrated management, which involves the pre-identification of possible 

conditions and adaptive responses to those conditions, and formalising permission for those 

adaptive responses (such as in a water plan). This sets preconditions on water management, 

which can limit the type of adaptive response that a community develops and whether or not 

the response can be implemented (Biswas, 2004, Holling and Meffe, 1996). 
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As discussed in chapters 2, 3.1 and 7, the approach of establishing preconditions is an attribute 

of the circumstances that led to Australia’s water resource management being reformed – 

low capacity in natural resource management leading to water overallocation, arbitrary and 

opaque decision making, environmental decline and limited capacity for gathering and analysing 

water information. These reforms were a necessary step to address these issues, but now 

that the structures for basic compliance and accountability have been put in place around the 

country (with widely differing levels of implementation), there is scope to shift to a model 

that enables greater innovation. The model of integrated management – of an initial study to 

determine water availability and water use rules – can be updated to allow for integrative 

management – an ongoing process of integrating knowledge through monitoring and 

forecasting the resource, supporting adaptive responses to manage scarcity and environmental 

impacts, and real-time monitoring and evaluation of water management efficacy. 

In some jurisdictions, this could be done by recasting the planning process as setting a baseline 

for water availability and entitlements (Hall et al., 2018, Hill Clarvis et al., 2014, Martins et al., 

2017). Currently, a water plan is successfully written if it establishes the baseline of 

entitlements and water access rules. By treating that baseline as a minimum standard, and 

working towards the goal of building capacity and supporting local adaptation, the outcomes 

from water management would more closely match those of most legislation – to manage 

water for social, economic and environmental outcomes in a way that encourages 

participation and seeks sustainable outcomes (Biswas, 2008). 

To assess the extent to which different jurisdictions are able to recast water governance and 

management under current policy settings, it is necessary to assess two aspects of current 

policy. The first aspect is the extent to which participation is supported in current policy. The 

second aspect is the extent to which adaptive management and governance are supported in 

current policy. Analysing the contents of water plans and associated policy documents is a 

useful approach for comparing water management across jurisdictions (Martins et al., 2017). 

It is difficult to conduct comparative analysis of policy documents across different jurisdictions, 

even when they are all based on the same set of principles, as is the National Water Initiative. 

The provisions use different terminology, are constructed differently, have different strengths 

of requirement: some are rules, some are norms and some are behaviours as identified in 

Ostrom’s Institutional Grammar Tool (Basurto et al., 2010). 

A number of policy analysis tools were considered, including Crawford and Ostrom’s 

Institutional Grammar Tool (IGT) (Crawford and Ostrom, 1995), Ostrom’s Institutional 
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Analysis for Development (IAD) (Ostrom, 2011) and Checkland’s Soft Systems Methodology 

(SSM) (Checkland, 1981). These tools were not well suited to the analysis in this thesis. IGT 

does not adequately draw out the operational aspects of policy and, given its laborious nature, 

is not well suited to comparative analysis of policy frameworks across numerous settings. IAD 

does not capture relevant aspects of policy design, such as participation or adaptive 

management provisions in policy. SSM does not produce readily comparable analyses to 

consistently compare across multiple policy documents. 

To analyse the comparative provisions, it is necessary to develop a qualitative method that 

identifies the intent of the different provisions and where they fit in terms of the other 

jurisdictions. 

To do this, key references to adaptiveness and participation were identified in policy 

documents from seven Australian jurisdictions. Four descriptive indicators were then applied 

to these references to reflect different types of participation and adaptiveness (linear or 

evolutionary) and degree of intent of provision for participation and adaptiveness (discussed 

or described). A score between 0 and 4 was assigned to each reference in each policy 

document. This allowed comparison of disparately phrased and constructed regulatory 

provisions across multiple policy documents and across multiple jurisdictions. 

Provisions were assessed against the internationally recognised spectrum of public 

participation with descriptive indicators (IAPP, 2015). 
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Table 5.1.1 – The international Association for Public Participation’s spectrum of public 
participation. (IAPP, 2015) 

 

 

To understand the strength of different provisions for participation, it was necessary to 

distinguish between aspirational statements and operational requirements. For example, the 

Queensland Water Act 2000 has the aspirational objective of “increasing community 

understanding of the need to use and manage water in a sustainable way; and facilitat[ing] the 

community taking an active part in planning for the management and allocation of water.” 

(Queensland Water Act 2000 – objects Chapter 2, s10 p.46). Despite this objective, the 

practical requirement for participation is that the Minister must consult with the public on the 

contents of a draft Plan and consider all properly made submissions (Queensland Water Act 

2000 s39A p.96). This difference between the strength of different statements, between 

whether they are aspirational or actionable, is nuanced and requires careful reading of the 

provisions of the policy document (Basurto et al., 2010, Crawford and Ostrom, 1995). While 

tools such as Crawford and Ostrom’s Institutional Grammar Tool provide a mechanism to 

understand the strength of these different requirements, the approach used here of comparing 

provisions against set criteria allows for meaningful comparative analysis across a wide range 

of policy documents by focussing on the intent and end result of a provision, rather than on 

the strength of a given provision. Ostrom’s Institutional Grammar Tool is useful for analysing 

policy as it currently stands, while the approach employed here is useful for identifying 
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whether or not policy and legislative frameworks can accommodate participatory adaptive 

management and governance. 

The findings and context of this analysis on participation requirements are presented in depth 

in Chapter 5.2 and used as context for assessing the adaptiveness provisions across the 

different jurisdictions.  

There is no simple framework to assess adaptiveness that is comparable to the spectrum of 

public participation. There is an extensive literature on the topic of adaptive management and 

governance, but this literature spans a wide range of constructions of adaptiveness 

(Hasselman, 2015).  

Originally proposed by Holling (1978), at its most basic, adaptive management involves 

monitoring a situation and modifying interventions as the situation changes. At a similarly basic 

level, adaptive governance involves modifying the rules and tools of management in response 

to changes in the situation being governed (Plummer et al., 2013). Within these basic 

descriptions there lie a wide range of possible interpretations and ways of implementing them. 

For the purposes of this analysis, a distinction was made between two ways in which a 

management or governance regime can be adaptive: (i) by reacting on an ad hoc basis to 

specific circumstances, or (ii) by employing pre-existing responses to particular circumstances. 

These two types have been characterised as reactive adaptive management (type i) and 

planned adaptive management (type ii). Each jurisdiction has its own culture and management 

requirements, and not all management regimes are well suited to evolutionary AM. 

Adaptive management in any form is a process of learning from management actions and using 

that learning to improve the next stage of management (Holling, 1978).  

 

This leads to three questions:  

1. Learning by who – individuals, the government, the community? 

This question is about participation in water management. It relates to power and agency in 

resource management and governance, and how monitoring, evaluation and adaptive actions 

are considered. If the knowledge, learning and experiences of a particular group are excluded 

from the learning and adaptation cycles of adaptive management, then the scope of adaptive 

management and governance are limited (Pahl-Wostl, 2009, Plummer and Armitage, 2007, 

Hasselman, 2015). 
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2. What type of learning – single, double or triple loop? 

As described in Chapter 1, single-, double, and triple-loop learning processes determine 

whether the response to a stimulus (e.g. a water shortage) will have transient or enduring 

impacts on the way that individuals and communities respond to future versions of the same 

stimulus (Maarleveld and Dabgbégnon, 1999, Pahl-Wostl and Hare, 2004).  

3. What is the next stage of management: the next day, the next event, the next season 

or the next decade? 

The process of learning from experience and improving the next stage of management (the 

basis of adaptive management as set out by Holling 1978) raises a question of how long it is 

until the next stage of management. 

Many water plans are designed to last for ten years. Learning from experience to improve the 

next ten years of management requires being able to amass a large body of knowledge and 

experience and analyse it effectively at the end of the ten-year period in order to adapt and 

improve the design and delivery of the subsequent plan. Are governments doing this effectively 

now? There is also a question about the ability to adapt actions: If the next stage of 

management is a decade away, and it is a prescribed set of adaptive actions, then how adaptive 

is the management regime and how does it deal with unforeseen occurrences?  

The time step for learning and adaptation is critical, particularly when considering how local 

management groups develop and share knowledge and test new approaches (Robertson and 

Choi, 2010). If the time step does not match the time for changes within a system, or if the 

governance structure does not allow for improvements in management approaches within the 

life of governance rules (e.g. a water plan), then the ability to improve future management 

stages through learning is limited (Fritsch, 2017, Gain and Giupponi, 2017, Hinkel, 2011). 

Adaptive management can be as simple as responding to a single indicator, such as adjusting a 

thermostat setting used to control heat in order to seek a specific temperature state. This is 

a linear approach that is limited if the indicator being adjusted is discrete from the rest of the 

system.1 This is here referred to as ‘simple AM’. Simple AM is a form of single loop learning. 

                                                            
1 It is important to note that the complexity of adaptive management is not determined simply by the number 
of settings that are adjusted. For example, water markets are analogous to the thermostat example above – they 
adjust one setting (price) in response to environmental conditions (water demand, availability and price). 
Changing this one setting is powerful, as it is connected to a number of components of the water system 
(efficiency, productivity, and value), rather than simply being connected to one component (the temperature in 
the thermostat example above). This means that water markets, despite controlling a single lever, are better 
described as ‘complex AM’. 
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Adaptive management can be more complicated where it involves responding to a number of 

indicators of system state to achieve or maintain a desired state. An example of this are the 

adjustments required to keep a car on a road, which include acceleration, steering and braking 

in response to environmental changes. This style is here referred to as ‘complicated AM’, as 

it involves changing discrete indicators that are connected, but have minimal influence on each 

other. 

Beyond complicated AM, the discussion below also refers to ‘complex AM’. This involves 

adaptively managing a complex system of interdependent actors, such as a collaborative team. 

To be effective in this setting it is necessary to manage the team’s environmental conditions 

(e.g. workload and demand) as well as manage the individual dynamics (e.g. skills, personalities, 

relationships) in a way that is constantly responding to changes driven by the interrelationships 

within the team and their connections to external influences. 

Across these three types of AM (simple, complicated and complex) another factor is 

considered in this analysis – the ability of the management goals to evolve. Adjustment of 

goals is generally considered to be a function of governance (Kellow and Niemeyer, 1999, 

Lockwood et al., 2010, Robertson and Choi, 2010). However, in the Ringarooma there are 

two separate tiers of governance (at a state level and at the water user group level) and in 

practice the distinctions between governance and management in these groups are blurred. 

This means it is useful to assess whether or not it is possible within the management regime 

to vary the goals as needed, or whether this is solely the remit of the governance structures.  

For example, the Ringarooma Water Users Group has changed the rules and tools for water 

management from the original approach of water sharing to manage water levels to a new 

approach of building and managing a communal dam for environmental and water security 

outcomes. This change has stayed within the water management rules and goals identified by 

the overarching governance structures that design policy (i.e. state governance). The ability 

of an adaptive management regime to evolve its goals is here referred to as ‘evolutionary AM’, 

while a reliance on pre-established goals that cannot be changed within the management 

framework is here referred to as ‘linear AM’. 

Each jurisdiction’s water policy and legislative framework is assessed to see whether or not 

adaptive management is contemplated at all and then to ascertain the extent to which it is 

linear or evolutionary AM. 

The governance regimes are analysed in a similar way. The distinction between linear and 

evolutionary provisions is also analysed for governance, as some jurisdictions do not provide 
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any mechanism for resetting goals and objects without either rewriting a water plan or relying 

on provisions in the overarching Act, and these provisions are only triggered by consent of 

the government. 

Not all situations require complex or evolutionary adaptive management, with the scale of 

the issue being managed determining the scale of control and changes to be considered 

(Hasselman, 2015, Holling and Meffe, 1996, Lowrance et al., 1986). 

To analyse each jurisdiction’s policy and regulatory framework, the relevant legislation 

websites for each jurisdiction were searched (e.g. www.legislation.qld.gov.au) to identify the 

overarching Water Act and then subordinate legislation, such as water plans. Where possible 

two water plans were chosen for each jurisdiction, as well as the overarching legislation. The 

documents analysed were current at July 2017. 

The documents analysed are set out in Table 5.1.2 below. 

Table 5.1.2: Policy documents reviewed by jurisdiction 

Jurisdiction Documents 

Federal Commonwealth Water Act 2007 

ACT ACT Water Resources Act 2007     

 Draft ACT and Region Catchment Strategy 2016–2046 

NSW NSW Water Management Act 2000 No 92 

 
NSW Water Sharing Plan for the Barwon-Darling Unregulated and Alluvial 

Water Sources 2012  

 
Water Sharing Plan for the NSW Border Rivers Unregulated and Alluvial 

Water Sources 2012 

Victoria   
Victoria Water Act 1989 Version No. 114 Water Act 1989 No. 80 of 1989 

Version incorporating amendments as at 1 July 2015 

 Northern Region Sustainable Water Strategy 

 Western Region Sustainable Water Strategy 

Queensland Qld Water Act 2000 Current as at 2 October 2015 

 
Water Resource (Pioneer Valley) Plan 2002 Current as at 27 June 2014 

(revised version) 

 
Pioneer Valley Resource Operations Plan June 2005 Amendment January 

2016     

 Water Resource (Condamine and Balonne) Plan 2004 

 
Condamine and Balonne Resource Operations Plan December 2008 

Amended July 2015 (Revision 5) 

http://www.legislation.qld.gov.au/
http://www.legislation.qld.gov.au/
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South Australia South Australia Water Resources Act 1997 Version 1.7.2005 

 SA South East Regional Natural Resources Management Plan, 2010 

 Adelaide and Mount Lofty Ranges Natural Resources Management Plan  

Tasmania   Tasmania Water Management Act 1999.  

 South Esk River Catchment Water Management Plan June 2013 

 Ringarooma Water Management Plan 2014 February 2014 

 

The documents analysed were selected to include one Murray Darling Basin catchment and 

one area that was a discrete catchment. This was not possible for the ACT. The Federal 

Murray Darling Basin Plan was not examined as its operational aspects are covered in the 

participating states’ water plans and it is governed through the Commonwealth Water Act 

2007. 

Tasmania’s water management plans were selected to capture the most complex catchment 

in the state, the Esk River, and one of the most simple, the Ringarooma, where there have 

been significant advances in community-level adaptive management.  

Each jurisdiction has differences in the scope of its water management and governance 

documents. For example, the operational provisions for South Australia’s water management 

are contained in Natural Resource Management plans. Tasmania uses Water Management 

plans, which the former Manager of Policy at the regulator described as giving the authority 

only to ‘manage river levels and nothing else’ (Nicholls, 2015). 

The results of this analysis were compiled in a matrix for each policy document analysed, 

capturing the extent and type of adaptive management and adaptive governance. This allowed 

comparison between overarching documents (e.g. a Water Act) and subordinate legislation 

(e.g. a Water Plan) to ensure that both the governance and operational documents are 

captured in the analysis. Once each jurisdiction had been analysed, the results were compared 

against each of the other jurisdictions. The extent of participation, presented in Chapter 6.1, 

is included to identify correlations between provisions for adaptiveness and the extent of 

public participation provided for in the policy and legislation. 

The matrix is set out below, followed by a discussion on the findings of the analysis. The 

matrix for each document is included in Appendix 1. The matrix for each document includes 

the source material that was used to assign the scores for the document. The codes in the 

left-hand column of the matrix are used to simplify charts made from the data. 

 



5 | Policy provisions for adaptiveness in eastern Australian states 

P a g e  103 | 111 

Policy adaptiveness matrix 
Overview: The matrix sets out the components of adaptive management and adaptive governance. The version below sets out the criteria used for assessing each component and assigning a score to enable comparison against 

other documents and jurisdictions. 

Table 5.1.3: Matrix and criteria for assessing the extent and nature of adaptive management and governance provisions in policy documents. 

 

Da

Discusses 

adaptive 

management? 

Sa

Describes 

adaptive 

management? 

0
Mentions AM, does not provide concrete 

examples
1

Limited adaptiveness (e.g. only provisions 

are 5-10 year reviews)
2

Adaptive responses solely provided for 

through policy, e.g. licence surety levels
3

Adaptive responses primarily through 

policy, some allowance for local 

responses/innovations

4

Exemptions provided to test new 'best 

practice' approaches or other ad-hoc 

responses in line with policy

La
Linear adaptive 

management?   
0 Does not describe linear AM 1 Adaptation is allowed 2 Adaptation through 10 year reviews 3 Adaptation through 5 year reviews 4

All adaptive responses provided for in 

policy (e.g. Surety levels)

Ea

Evolutionary 

adaptive 

management 

0 Does not describe evolutionary AM 1 Evolution is allowed 2
Adaptive responses can be authorised at 

a multi-year scale
3

Adaptive responses can be authorised at 

a yearly or seasonal scale
4

Adaptive responses can be authorised on 

an ad-hoc basis

Pa

Public 

participation in 

management?

0 Inform 1 Consult 2 Involve 3 Collaborate 4 Empower

Dg

Discusses 

adaptive 

governance? 

Sg

Describes 

adaptive 

governance? 

0

Identifies one or more oversight or 

reference bodies, but does not give them 

explicit power to make recommendations 

or require changes

1

Role of oversight/reference bodies 

limited to being consulted as part of 

formal review (e.g. Qld expert panels, 5-

10 year reviews)

2 GBs can suggest adaptive responses 3 GBs can require adaptive responses 4
GBs can monitor, evaluate and redesign 

adaptive responses

Lg
Linear adaptive 

governance?   
0

No explicit role for governance bodies in 

adaptive responses
1

GBs can review specific, pre-identified 

water plan topics at identified intervals
2

GBs can review the effectiveness of the 

water plan and management at identified 

intervals

3
GBs can review specific, pre-identified 

water plan topics at any time they see fit
4

GBs can evaluate the effectiveness of the 

plan in achieving its aims at any stage and 

propose improvements for future 

planning and management cycles

Eg

Evolutionary 

adaptive 

governance 

0
No explicit role for governance bodies in 

adaptive responses
1

GBs can propose adaptive responses for 

specific, pre-identified water plan topics 

at identified intervals

2

GBs can propose adaptive responses for 

specific, pre-identified water plan topics 

as they see fit

3
GBs can propose adaptive responses for 

any water plan topics as they see fit
4

GBs can propose adaptive responses for 

any related issues as they see fit

Pg

Public 

participation in 

governance?

0 Inform 1 Consult 2 Involve 3 Collaborate 4 Empower

Adaptive management provisions

Do any part of the rules consider changing circumstances, or can the rules be adapted as circumstances change? (Y or N)

Adaptive governance provisions

Can governance bodies (GBs) suggest, develop or implement changes in operating procedures or operational objectives to achieve strategic objectives? (Y or N)
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The matrix uses the following indicators to categorise the AM attributes of policy: 

• Discusses AM 

• Describes AM 

• Linear AM 

• Evolutionary AM 

These indicators are used to distinguish between the different types of adaptive management 

and the extent to which a policy regime allows for the different types of adaptive management.   

The indicators are assigned ratings, which increase in line with the scope for adaptation in the 

policy document.  

 

The indicators are used as follows: 

 

Indicator: Discusses adaptive management?    

Criteria: Do any part of the rules consider changing circumstances, or can the rules be adapted 

as circumstances change?  

Rationale: This is a threshold question to identify whether the document can be further 

analysed for AM provisions. This indicator identifies whether there are any provisions in the 

document for adaptive management. AM may not be mentioned or described in overarching 

legislation (e.g. a Water Act) but can be provided for in subordinate policy (e.g. a Water Plan). 

Rating: yes or no 

 

Indicator: Describes adaptive management? 

Rationale: Adaptive management can be codified in policy documents in a number of different 

ways, which allow for different types and levels of adaptiveness. 

Rating: 

0. Mentions AM, does not provide concrete examples. AM can simply be mentioned in a 

policy document, for example stating, ‘adaptive management principles will be used’. 

Mentioning AM in this way has little meaning if those principles are not then codified 

in provisions that require action.  

1. Limited adaptiveness (e.g. the only provisions are 5-10-year reviews). AM can be 

extremely limited, only being provided for through reviews at set intervals. This fits 

within Holling’s 1978 original description of adaptive management, but fixed terms for 

review can limit adaptive responses to emergent pressures. 

2. Adaptive responses solely provided for through policy, e.g. licence surety levels. AM 

can be strongly predefined, being provided for through set mechanisms such as surety 
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levels. While this approach allows for adapting to some circumstances, on its own it 

precludes innovation. 

3. Adaptive responses primarily through policy, some allowance for local 

responses/innovations. AM is predefined in policy settings, and some allowance is 

made for ad hoc innovative responses. 

4. Exemptions provided to test new 'best practice' approaches or other ad-hoc 

responses in line with policy. AM can be permitted explicitly in policy as an ongoing 

process of trialling, learning and adjusting. 

 

Indicator: Linear adaptive management  

Rationale: This indicator captures the extent to which a policy document relies on linear 

adaptive management, as characterised by fixed term reviews and a reliance on surety levels. 

Rating:  

0. The policy document does not discuss linear adaptive management. 

1. Adaptation is allowed, but no specific mechanisms are identified. 

2. Adaptation occurs through 10-year reviews. 

3. Adaptation occurs through 5-year reviews. 

4. All adaptive responses are provided for within the policy document  

 

Indicator: Evolutionary adaptive management  

Rationale: This indicator captures the extent to which a policy document enables evolution in 

management, as characterised by the ability to introduce management measures that aren’t 

specified in the policy document. 

Rating: 

0. The policy document does not discuss adaptive management. 

1. Evolution is allowed, but no specific mechanisms are identified. 

2. Adaptive responses can be authorised at a multi-year scale 

3. Adaptive responses can be authorised at a yearly or seasonal scale 

4. Adaptive responses can be authorised on an ad-hoc basis 

 

Indicator: Public participation in management  

Rationale: This indicates the extent of public participation set out in the policy document, 

characterised using the International Association for Public Participation’ spectrum of public 

participation (IAPP, 2015) (see Figure 5.1.1). This indicator captures the role of the public in 

being able to contribute to day-to-day management and the implementation of policy. 
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Rating: 

0. Inform  

1. Consult  

2. Involve  

3. Collaborate 

4. Empower 

 

The extent of adaptiveness of policy documents has implications for how quickly the 

management regime can adapt to changes in the environment, as shown in the Figure 5.1.1 

below, where the different styles of AM are shown against the timescales at which they allow 

for adaptation.  
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Figure 5.1.1 Timescales at which the different types of AM can adapt 

 

Note that Figure 5.1.1 does not include public participation in management or for adaptive 

governance, as there are no identifiable timescales associated with the type of public 

participation or the type of governance used. 
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Indicator: Discusses adaptive governance?  

Criteria: Is there a role for governance bodies to amend or adapt policy, policy objectives or 

policy instruments? 

Rationale: This is a threshold question to identify whether the document can be further 

analysed for AG provisions. This indicator identifies whether there are any provisions in the 

document for adaptive governance.  

Rating: yes or no 

Indicator: Describes adaptive governance? 

Rationale: Adaptive management can be codified in policy documents in a number of different 

ways, which allow for different types and levels of adaptiveness. 

Rating: 

0. Identifies one or more oversight or reference bodies, but does not give them explicit 

power to make recommendations or require changes  

1. Role of oversight/reference bodies is limited to being consulted as part of formal 

review (e.g. Queensland expert panels, 5-10-year reviews) 

2. Governance Bodies can suggest adaptive responses 

3. Governance Bodies can require adaptive responses 

4. Governance Bodies can monitor, evaluate and redesign adaptive responses 
 

Indicator: Linear adaptive governance   

Rationale: This indicator captures the extent to which a policy document relies on linear 

adaptive governance, as characterised by the extent to which the types of adaptation that 

Governance Bodies are able recommend or require changes to goals, standards or objectives 

in pre-identified reviews or specific settings. 

Rating:  

0. No explicit role for Governance Bodies in adaptive responses  

1. Governance Bodies can review specific, pre-identified water plan topics at identified 

intervals  

2. Governance Bodies can review the effectiveness of the water plan and management at 

identified intervals 

3. Governance Bodies can review specific, pre-identified water plan topics at any time 

they see fit 
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4. Governance Bodies can evaluate the effectiveness of the plan in achieving its aims at 

any stage and propose improvements for future planning and management cycles 

Indicator: Evolutionary adaptive governance  

Rationale: This indicator captures the extent to which a policy document enables evolution in 

governance, as characterised by the extent to which Governance Bodies are to introduce 

management goals, standards or objectives outside of pre-identified reviews and through 

measures that aren’t specified in the policy document. 

Rating: 

0. No explicit role for Governance Bodies in adaptive responses  

1. Governance Bodies can propose adaptive responses for specific, pre-identified water 

plan topics at identified intervals 

2. Governance Bodies can propose adaptive responses for specific, pre-identified water 

plan topics as they see fit 

3. Governance Bodies can propose adaptive responses for any water plan topics as they 

see fit 

4. Governance Bodies can propose adaptive responses for any related issues as they see 

fit 

Indicator: Public participation in governance  

Rationale: This indicator the extent of public participation set out in the policy document, 

characterised using the International Association for Public Participation’ spectrum of public 

participation (IAPP, 2015) (see Figure 5.1.1). This indicator captures the role of the public in 

being able to set or review goals and standards, to contribute ideas and the public’s ability to 

participate in monitoring, evaluating and reviewing water policy. 

Rating: 

0. Inform  
1. Consult  
2. Involve  
3. Collaborate 
4. Empower 

Results 
The findings of the analysis using these indicators are set out in table 5.1.3 below. They were 

summarised by assigning the maximum score for each jurisdiction across all documents, as 

this captures the fullest extent of adaptiveness in the jurisdiction. In table 5.1.3 they are colour 

coded using the scale below, where a low score is red and the higher the score, the more 

green the score becomes. 

  
0 1 2 3 4 N Y
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Table 5.1.4 Aggregated results of analysis of adaptive management, governance and public participation provisions in each jurisdiction. 

 

 

 

Federal ACT NSW Victoria  Queensland
South 

Australia
Tasmania  Average

Da Discusses adaptive management? N Y Y Y Y Y Y 6 = Y, 1 = N
Sa Describes adaptive management? 2 4 2 3 2 4 3 2.9
La Linear adaptive management?   3 1 4 3 4 1 4 2.9
Ea Evolutionary adaptive management 2 4 2 2 1 4 2 2.4
Pa Public participation in management? 1 3 1 3 2 4 2 2.3
Dg Discusses adaptive governance? N Y Y Y N Y Y 5 = Y, 2 = N
Sg Describes adaptive governance? 0 3 2 2 0 4 1 1.7
Lg Linear adaptive governance?   0 2 3 3 0 1 1 1.4
Eg Evolutionary adaptive governance 0 3 2 2 0 4 1 1.7
Pg Public participation in governance? 0 3 0 2 0 4 0 1.3
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Figure 5.1.2 Graph of adaptiveness provisions by jurisdiction  
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Results 
 

Federal government 
The chart in Figure 5.1.2 shows that the Federal government has few provisions for adaptive 

management or governance. This is a product of two factors – firstly the Federal government 

has no direct management responsibilities for water and does not write operational water 

plans2, so the more operational aspects of management and adaptiveness are omitted, while 

a monitoring, evaluation and improvement function are left implicit rather than explicit in the 

documents. There is little provision for public input for the same reasons. Secondly, the Water 

Act 2007 is framed in terms of the needs of the National Water Initiative and the need to 

establish basic standards for states with as few grey areas and loopholes as possible to ensure 

that all states manage water to at least a minimum standard.  

Within the water management framework that the National Water Initiative standardised 

across the country there is little perceived need for public participation or for adaptiveness, 

beyond provisions for linear, top down reviews, as the operational aspects of water are 

delegated to the states. This does not mean that public input into the design and 

implementation of federal water policy is not valued, particularly in complex areas like the 

Murray Darling Basin catchments, where water and environmental literacy need to be 

expanded both amongst stakeholders and state governments, and accountability for states’ 

actions improved to address governance issues at the state level (see sections 2.1 and 3.1). 

The Federal government’s approach to adaptive management and governance is in part simple 

AM and in part complicated AM. Its simple status is due to the few provisions and reliance on 

top down review, while it has used a complicated AM approach to drive change, such as its 

previous nation-wide introduction of water markets. 

 

ACT government 
The strong provisions for adaptiveness in the ACT are contained in both the Act and the draft 

strategy. All rivers in the ACT are co-managed with New South Wales, which surrounds the 

ACT. This co-management between jurisdictions essentially places the ACT at the mercy of 

water management decisions in New South Wales, which controls all inflows into the ACT. 

Arguably this could explain the strong focus on building adaptive capacity and literacy amongst 

                                                            
2 The Murray Darling Basin plan does not directly manage water. The Plan’s implementation is through state 
legislation and policy. 
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water users as the ACT is largely reactive to New South Wales’s management decisions. The 

ACT has high levels of educational attainment and minimal agriculture production, making it 

easier to prioritise values relating to urban supply, recreation and environmental amenity, 

which changes the perspectives on water use and the approach to regulation that is required. 

The ACT’s approach is complex AM, as it needs to be, given its reliance on water from New 

South Wales and given the focus on building stakeholder literacy and capacity for water 

management and strong provisions for community input to governance. 
 

New South Wales 
The provisions for adaptiveness in New South Wales are linear with low public participation 

in management and no participation in governance. The provisions for evolution are low, 

limited to fixed term reviews by the government, and the public’s role is limited to reviewing 

draft plans once they are prepared. The effectiveness of water management and governance 

are limited to the effectiveness of the government, which has been shown to be low in the 

light of recent events in northern New South Wales (see, for example, ABC, 2017). 

The New South Wales approach is complicated AM, as it relies on managing individual 

indicators with few provisions for considering them as a complex whole. 
 

Victoria 
Victoria has recast its chief water management documents as strategies. These strategies have 

in-depth discussion on adaptive management and public participation, and strong provisions 

for linear adaptive management as well as some provisions for evolutionary adaptive 

management. 

Victoria provides for public participation in management and in governance, has limited the 

linearity of its adaptive management regime and has strong provisions for both linear and 

evolutionary adaptive governance. This makes it complex AM, as it allows for changes to 

emerge out of the complexity of its governance system. 
 

Queensland 
Queensland has low levels of participation, a tightly defined system of adaptive management 

and limited allowances for evolution in management or governance. These limitations are 

compounded by the practice of extending many water plans rather than reviewing and 

reformulating them, which means that the provisions in the existing regulatory and policy 

framework are not fully used. 
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There are no provisions for adaptive governance, either by government or community, while 

a strongly prescriptive approach to adaptive management is used. The community is consulted 

on draft plans, which is a limited provision for participation. 

The approach most closely fits simple AM, as it relies on minimal changes to the planning and 

management system. This assessment is based on an assumption of high integrity of planning 

and implementation, which was not borne out by publicly available parts of the Government 

commissioned 2018 independent audit into metering, enforcement and compliance (DNRME, 

2018). 
 

South Australia 
South Australia prioritises integrated natural resource management over managing water 

levels in a river, and provides for participation, innovation and evolution as tools to manage 

the uncertainty inherent in water and natural resource management. 

There is a strong focus on capacity building and explicit provisions requiring the government 

to test new ideas that are expected to help achieve the intended outcomes of the plan. There 

are strong provisions for participation in design, in implementation and in review, and it takes 

an evolutionary approach to management.  

This is complex AM. 
 

Tasmania 
Tasmania provides for consultation on draft water management plans and has strong 

definitions of how and when the plans will be reviewed, making it a linear approach with low 

levels of participation. There are some basic provisions for evolution in management and 

through governance, although the adaptive governance provisions are generally low, with no 

provision for public participation in governance. 

Tasmania’s approach is simple AM, relying predominantly on managing individual indicators in 

isolation from each other. 

 

Discussion 
Reviews and predefined adaptive mechanisms are useful management tools, and are part of an 

effective policy system that adapts to changes in circumstances. They are adequate in 

hydrological environments with high predictability, where past performance is a reliable 

indicator of future performance, and in social settings where top down management is seen 

as appropriate. As climate variability increases, greater levels of adaptiveness are required and 

command and control methods become less appropriate (Holling and Meffe, 1996). And, as 
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public expectations of participation increase, top down, command and control methods 

become less appropriate (Frantzeskaki et al., 2010). In highly variable settings, or where the 

public expects input into management, more adaptive approaches are needed. 

The jurisdictions analysed have significantly different provisions. There are few consistencies, 

other than that the provisions for adaptive management are consistently and significantly 

higher than those for adaptive governance.  

There are several explanations for this. One relates to the purpose of the documents. The 

documents analysed tend to leave monitoring, evaluation and review as implicit requirements 

and do not contemplate change or amendment within them, as that is triggered either at the 

set times or by ministerial intervention. This is a common feature of many policy documents, 

which present the rules as infallible and unavoidable. A second explanation relates to extent 

to which policymakers are familiar with different approaches to governance and management.  

In the current Australian integrated management framework, there are generally low 

provisions for public participation in water management, and little value assigned to public 

input beyond reviewing draft documents. The jurisdictions that have strong provisions for 

public involvement in management have universally higher ratings for adaptive governance. 

The two jurisdictions that have strong provisions for adaptive governance (ACT and SA) also 

have strong provisions for public participation. There are two factors that are likely to create 

these conditions. Firstly, these jurisdictions acknowledge uncertainty in their planning, making 

it easier to incorporate the public into management and governance – i.e. there is a philosophy 

of humility that appreciates other sources of knowledge. Secondly, there is a practical point 

about the realities of implementing water policy with strong public participation. Any 

jurisdiction that provides for strong public participation needs also to provide for the ability 

to change in response to the public’s input, otherwise they risk disengagement or resistance 

from the public. 

These findings suggest that public participation is an integral part of adaptive governance and 

of stronger provisions for adaptive management. This is taken up in the following chapters. 

Section 6.1 is an in-depth discussion of public participation in Australian water management, 

and section 6.2 discusses tools that can help improve public participation in water 

management design, implementation and review. 
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Chapter 6 Public participation in water policy in eastern 
Australia 
 

Section 6.1 From Rio to Ringarooma – participation 
provisions in eastern Australian states’ water policy 
 

Regulatory drivers of participation in Australian water management 
To understand the key documents leading to the current Australian water policy framework, 

it is useful to consider significant international and national documents that framed them.  

In January 1992, the Dublin International Conference on Water and the Environment adopted 

a statement on Water and Sustainable Development, setting out the core principles for 

managing and governing water as part of a program of sustainable development (DCWSD, 

1992). Calling for the integrated management of water to include consideration of its multiple 

environmental, economic and social roles and needs, the statement set out four core 

principles (DCWSD, 1992): 

1. Fresh water is a finite and vulnerable resource, essential to sustain life, development 

and the environment. 

2. Water development and management should be based on a participatory approach, 

involving users, planners and policy-makers at all levels. 

3. Women play a central part in the provision, management and safeguarding of water. 

4. Water has an economic value in all its competing uses and should be recognised as an 

economic good. 

The conference and its statement were timed to inform the UN Conference on Environment 

and Development held in Rio de Janeiro in June of the same year, and which issued the Rio 

Declaration on Environment and Development. Building on the Brundtland Commission 

report (UNCED, 1992). The Declaration set out 27 principles, many of which were focussed 

on the critical issues of poverty eradication, peace building and administration, as well 

principles similar to those on public participation in the Dublin statement, specifically: 

1. Human beings are at the centre of concerns for sustainable development. They are 

entitled to a healthy and productive life in harmony with nature. 
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9. States should cooperate to strengthen endogenous capacity-building for sustainable 

development by improving scientific understanding through exchanges of scientific and 

technological knowledge, and by enhancing the development, adaptation, diffusion and 

transfer of technologies, including new and innovative technologies. 

10. Environmental issues are best handled with participation of all concerned citizens, at 

the relevant level. At the national level, each individual shall have appropriate access 

to information concerning the environment that is held by public authorities, including 

information on hazardous materials and activities in their communities, and the 

opportunity to participate in decision-making processes. States shall facilitate and 

encourage public awareness and participation by making information widely available. 

Effective access to judicial and administrative proceedings, including redress and 

remedy, shall be provided. 

16. National authorities should endeavour to promote the internalisation of 

environmental costs and the use of economic instruments, taking into account the 

approach that the polluter should, in principle, bear the cost of pollution, with due 

regard to the public interest and without distorting international trade and investment. 

20. Women have a vital role in environmental management and development. Their full 

participation is therefore essential to achieve sustainable development. 

22. Indigenous people and their communities and other local communities have a vital role 

in environmental management and development because of their knowledge and 

traditional practices. States should recognise and duly support their identity, culture 

and interests and enable their effective participation in the achievement of sustainable 

development. 

(UNCED, 1992). 

Central to both conferences’ declarations was the focus on humans as environmental 

managers and the critical role of stakeholder involvement and participatory environmental 

management, with strong reference to capacity building in government and amongst 

stakeholders (Hall et al., 2018). There has been criticism of the approaches set out in the 

Dublin Declaration and the Rio Declaration, particularly with regard to their prioritisation of 

market based mechanisms and treatment of water as a primarily economic resource 

(Woodhouse and Muller, 2017, Evers et al., 2017, Boelens and Vos, 2012, Wateau, 2011). 

Despite these limitations, the declarations and the changes to water policy that arose from 
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them have been a significant advance in water management (Fritsch et al., 2017, Gain and 

Giupponi, 2017, Hill Clarvis et al., 2014). 

In December of the same year, Australia released its National Strategy for Environmentally 

Sustainable Development. The strategy recognised that sustainable resource management 

required balancing outcomes and impacts across the environmental, social and economic 

spheres. The strategy focussed primarily on economic and sectoral issues but included a 

principle recognising that it is important for decision making processes to involve communities 

in decisions that affect them, and identified a need to increase participation in sectoral 

environmental management (Australia, 1992).  

In 1994, COAG (the Council of Australian Governments, which brings together the leaders 

of the Commonwealth, all six States and both Territories) released its Water Reform 

Framework, which recognised that achieving better water management was a national issue 

and that a cohesive and integrated approach was required to address the critical problem of 

overallocation of water arising from previous state and federal water policy approaches that 

treated water as an infinite resource for economic development (COAG, 1994). The reform 

framework set out principles to reform state and federal water policy to address 

overallocation of water, aiming to achieve significant reform in a period of 5 to 7 years, by:  

• using integrated catchment management principles,  

• applying economic instruments to promote water efficiency,  

• requiring the development of detailed knowledge on the environmental needs of 

rivers, and  

• relying on public consultation to build awareness and ownership of sustainable water 

management (COAG, 1994).  

While the reform framework adopted many of the principles of the Dublin Statement, COAG 

continued the approach of NSESD, downgrading the public from playing the active, 

participatory role in water management envisaged in the Rio and Dublin Principles, to a more 

passive role of being consulted about proposed changes. The COAG Water Reform 

framework led to significant reforms around the country, with new water acts and water plans 

being developed in many states incorporating the reform principles of the COAG Water 

Reform Framework (NWC).  

In 2001, the Commonwealth Government led the development of the Intergovernmental 

Agreement on a National Water Initiative (NWI), which was adopted by all states and 

territories except for Western Australia. Compared to the COAG Water Reform 
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Framework, the NWI was more comprehensive in its scope and took a more prescriptive 

approach to reforming water policy, setting out the tools and techniques that were to be used 

and providing payments for achieving milestones by given dates (NWC, 2014a). 

 

 

The key tools used were: 

• Statutory water plans defining water access rights and setting out the rationale for the 

water management regime. 

• Tradeable water allocations no longer attached to specific land titles. 

• Environmental studies to determine environmental water needs. 

• Hydrological modelling to determine water availability and to underpin the provision 

of water for the environment. 

• The development of socio-economic profiles to understand economic and social 

factors in the catchment. 

• The pursuit of community input to water planning to understand local issues and to 

build legitimacy for the water plans. 

(NWC, 2014b) 

Many of these tools were already in use in different ways around the country, but the NWI 

set out to standardise them and ensure their full use across every jurisdiction. 

The COAG Water Reform Framework and the NWI redesigned the way water is managed, 

specifically through improving the transparency of water management and decision making, 

integrating better environmental science into decision making, conducting water planning on 

an evidence base that considered environmental, social and economic factors, and creating a 

framework that incentivised more efficient and more productive use of water resources 

(NWC, 2014a). As a comprehensive suite of water reforms, it is considered to be world class 

and is a model widely advocated for by water managers and researchers around the world in 

countries with similar problems of structural overallocation and unsustainable water use 

(Economist, 2007, Bell and Quiggin, 2008, NWC, 2014a). Despite these outcomes, the 

reforms did little to engender water management capacity amongst community and water 

users (Mackenzie, 2008). They have, however, created a framework that – if fully implemented 

– could accommodate a nation of engaged community members participating in the adaptive 

management of water resources to balance environmental, social and economic outcomes for 

systemic resilience and intergenerational sustainability (Mackenzie, 2008, Dean et al., 2016).  
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The NWI stated “Decisions about water management involve balancing sets of economic, 

environmental and other interests. … [G]overnments have a responsibility to ensure that 

water is allocated and used to achieve socially and economically beneficial outcomes in a 

manner that is environmentally sustainable.” (NWC, 2014b). The NWI went on to set out 

the case for and approach to water planning: “Recognising that settling the trade-offs between 

competing outcomes for water systems will involve judgements informed by best available 

science, socio-economic analysis and community input, statutory water plans will be prepared 

for surface water and groundwater management units in which entitlements are issued. Water 

planning is an important mechanism to assist governments and the community to determine 

water management and allocation decisions to meet productive, environmental and social 

objectives.” (NWC, 2014b). 

While stressing the need for communities and affected stakeholders to have input to water 

planning processes, the NWI identified consultation as the key tool for obtaining community 

input. Consultation is a limited form of public participation. This approach overlooked a 

potential role for the NWI to build community knowledge, water literacy and capacity in 

water management. Indeed, the NWI focussed almost entirely on building scientific capacity 

through the “Cooperative Research programme, CSIRO Water Flagship and Land and Water 

Australia, State agencies, local government and higher education institutions.” The agreement 

noted that “scientific, technical and social aspects of water management are multi-disciplinary 

and extend beyond the capacity of any single research institution.” (NWC, 2014b).  

This approach was administratively efficient and suited the urgency of a 10-year time frame 

for radical reform of water management to address the overallocation of water. The design 

of the NWI suggests two underlying assumptions, which are not mutually exclusive. The first 

is that a lack of experience with sustainable water management heightens the risk of the 

‘Tragedy of the Commons’, particularly if poorly capable water users exert strong influence 

on policy design. The second assumption is that the states created the problems and were 

not fully and uniformly working towards to the objectives of COAG water reform, therefore 

a centralised command and control structure was necessary to avoid further delays or slippage 

in working towards water reform goals.  

The Australian Water Policy framework, driven by the NWI, is focussed predominantly on 

preventing abuse – it adopts a strong ‘command and control’ approach. In doing so, it takes a 

highly top-down approach that is focussed on compliance being both the highest and the 

lowest form of involvement in policy. Under this linear logic, a plan is expected to achieve its 
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aims as long as all parties abide by its rules, and in order for a plan to achieve its aims it is 

necessary for every actor within the plan to behave exactly as foreseen in the plan (Robertson 

and Choi, 2010). Holling, the originator of adaptive management, describes this approach as 

the ‘pathology of command and control management’ (Holling and Meffe, 1996). This approach 

is firmly rooted in Hardin’s Tragedy of the Commons (1968) and pre-emptively treats every 

water user as suspects in the mismanagement of water and seeks first and foremost to 

constrain their water use, rather than to set minimum environmental standards to manage 

and allow for evolution and innovation in approaches. 

Outside the policy sphere, rivers (mainly) keep flowing and water users make management 

decisions every day, some good and some bad, some in line with policy and some not. While 

there is a clear need to guard against behaviour that has negative environmental, economic 

or social consequences, it would be beneficial to have a system which rewards, or at the very 

least empowers, good behaviour that contributes to water management aims, regardless of 

whether or not it was foreseen in the planning process. 

To enable the public to innovate and to be adaptive, they need to be able to more fully 

participate in the design, implementation, operationalisation and evaluation of policy. This 

means a larger role for the public in governance as well as management across the policy 

cycle. 

 

The benefits of participatory natural resource management and 
governance 
The principles addressing public participation in the Dublin Statement and Rio Declaration 

allow for more than legitimating policy structures. A key benefit of public participation, indeed 

the mechanism that links participation to adaptive capacity and community resilience, is social 

learning. Social learning is the ability of a community or group to learn collectively and use 

that learning to alter its behaviour to suit changing circumstances (Maarleveld and 

Dabgbégnon, 1999). Social learning revolves around “processes of multi-actor interactions, 

embedded in a specific societal and environmental structural context and leading to specific 

outcomes” (Pahl-Wostl et al., 2012p. 574). By integrating technical data with the values, 

worldviews and system knowledge of the resource users, there is scope to create triple loop 

social learning (Pahl-Wostl et al., 2008), where resource users not only reconsider their use 

of resource, but also revise their fundamental assumptions about the resource and its system 

(Maarleveld and Dabgbégnon, 1999). 
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How participatory are state and Commonwealth water policies in 
Australia? 
There are many ways to involve the public in the design, delivery and evaluation of policy, 

with different circumstances requiring different levels of involvement. The International 

Association for Public Participation (IAPP) has developed a spectrum that illustrates the 

different levels of participation (IAPP, 2015). The spectrum is not hierarchical, but the IAPP 

recommends greater levels of participation as the level of public or stakeholder impact 

increases. For example, it would not be necessary to use extensive collaborative processes 

or seek to empower citizen decision making when designing or placing a traffic light, but it is 

more ethical and more effective to empower stakeholders in the design and implementation 

of a disability services policy.  

Water management has a high public impact, and effective water management is in the interest 

of society at large and of water users and water dependent communities, so it is reasonable 

to expect a high level of public participation in water policy processes. Outside of South 

Australia, there has been little work by governments on building capacity for self-management 

or self-governance.  There will always be a role for government in information provision, 

providing independent external advice and imposing sanctions where communities are not 

able to do so effectively and fairly, but there is significant scope to increase the involvement 

of communities and collaboration with them to build capacity and draw on local knowledge 

and innovation to improve the effectiveness of management. 

The extent of public participation in water policy is not just a function of the public’s role in 

designing water policy. Public participation is not just a question of how much time was spent 

in meetings, who attended and who chaired the meetings or what the meeting agendas 

covered. It is a matter of how involved the public is in all aspects of design, implementation, 

review and decision making. While consultation limits the public to a role of review, 

involvement, collaboration and empowerment all have ongoing active roles for the community 

to play in the implementation of policy as well as its design.  

The characterisation of public involvement in the COAG 1994 and NWI reform frameworks 

matches the IAPP (2015) description of consultation, as was the aim of these initiatives. Most 

of the processes used in statutory water planning have been model examples of consultation 

– stakeholders were kept informed of the process and logic, and their input was sought and 

listened to, but with no commitment to reflecting that input in final policy documents or 

practice. 
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The state and territory governments have different levels of participation versus consultation. 

Most states operate between consultation and involvement, with some going as far as 

collaboration. A number of the states (New South Wales, Tasmania and Queensland) use 

processes that could be described as involving the community, but it is rare that substantive 

changes are made based on community input. The only example identified in this review of a 

substantive change to operations is in the Ringarooma Water Management Plan, as described 

below. 

New South Wales, Tasmania, and Queensland, are primarily consultative in the design and 

delivery of their water management policy. The process for developing a statutory water plan 

in Tasmania is set out below, as an example of the general steps in community consultation 

used in these areas. Queensland has an added level of water plan, with consultation on a 

Water Resources Plan that establishes the priorities and strategies for management in a 

catchment, followed by consultation on a Resource Operations Plan for the same catchment. 

 

 

 

Figure 6.1.1: The basic water planning process in Tasmania, as representative of a 
consultative approach in Australian Integrated Catchment Management. Adapted from 
(DPIPWE, 2013a). 
 

The southern mainland governments (ACT, South Australia and Victoria) have adopted 

approaches that are more participatory in nature, ranging from involving the public to 

collaborating with them, with South Australia and the ACT looking at ways to empower the 

public in the future. These governments use different steps and different tools to improve 

participation, but follow the same ethic of repeatedly consulting the public, with South 
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Australia having the strongest ongoing role for public involvement and empowerment in 

decision making. 

Despite the centralised logic of the NWI, there are differences in the process of designing 

and implementing policy from state to state. 

There are some variations, such as Queensland having two statutory plans for each catchment, 

a Water Resource Plan that presented the strategy and intent for water planning in each 

catchment, and then a Resource Operation Plan, that detailed how the strategy was to be 

operationalised, covering the water access rules and licence conditions. This allowed the 

government to separate the intent and theory of water reform from the practical implications, 

which it claims helped to build acceptance of the need for reform and the tools being used, 

and also increased the scope to incorporate learnings and community feedback from the 

water resource planning process into the resource operation planning process (NRW, 2009). 

It is important to note that the formal consultation and input mechanisms do not reflect the 

totality of the governments’ interactions with the public – departments receive letters and 

phone calls and have field officers who interact with the public on a daily basis. This is a rich 

source of information, although not always one that is formally captured, and there is no 

requirement to convey input received this way or to include it in considerations about public 

acceptance of statutory water plans. 
 

Provisions for public participation across the jurisdictions 
To describe each state’s approach to eliciting and incorporating community knowledge into 

water policy, the following steps were taken:  

The same documents analysed in chapter 5.1 were used. As well as these documents, other 

documents that detailed opportunities for participation in water planning or laid out 

approaches to public participation in the study areas were included. The full list of documents 

is provided under the analysis of each jurisdiction. The documents were scanned to 

understand their structure, terminology and intent, and to identify any relevant associated 

documents. After scanning, they were then searched for the following terms: 

• Publi* (Public, publish, published) 

• Commun* (community, communities, communal, communicate, communication) 

• Social (social, … 

• Society 

• Common 
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• Stake (stakeholder, stake holder, stake holding) 

• Consult* (consult, consultation, consulted, consultative) 

• Engag* (engage, engaged, engagement, engaging) 

• Participat* (participation, participated, participatory, participative) 

• Collaborat* (collaborate, collaborated, collaboration, collaborative) 

• Cooperat* (cooperated, cooperative, cooperate, cooperation) 
 

Where these occurred in the policy documents they were copied into a table to enable 

comparison across documents. These results were analysed to determine where each 

document fits on the IAPP spectrum of public participation, capturing supporting statements 

for that assessment. These findings are documented in full in Appendix 1, and are summarised 

below. 

The search focussed on publicly available documents and commitments, as this is the 

information available to stakeholders who wish to understand how they can engage with the 

water management regime.  

The focus was on the consultative processes that led to the current Australian water policy 

documents. The pre-existing policies and documents generally were developed through 

community consultation and incorporated a significant history of practice that would have 

been used to inform the development of these plans, but those documents and practices were 

not part of this assessment.  

For this analysis sources were included that incorporated more qualitative and discursive 

documents. The governments that provide these take a more participatory approach to water 

management than governments who do not provide such documents. It is possible that the 

outcomes of the analysis are influenced by the style of document analysed, but it is more likely 

that governments who are committed to more participatory forms of water management 

invest resources in publicly accessible documentation and processes. 

To compare public participation between each jurisdiction, the processes used were rated 

against the IAPP spectrum for public participation as follows: 

1. Inform  

2. Consult  

3. Involve  

4. Collaborate 

5. Empower 
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These results are presented in Table 6.1.2. 

 

Queensland 
Documents analysed: Queensland Water Act 2000; Queensland Department of Natural 

Resources and Mines website; Water Resources (Pioneer Valley) Plan 2002; Minister’s 

Performance Assessment Report Water Resource (Pioneer Valley) Plan 2002 May 2014; 

Pioneer Valley Resource Operations Plan June 2005 Amendment January 2016; Pioneer Valley 

consultation reports; Water Resource (Condamine Balonne) Plan 2004; Condamine And 

Balonne Water Resource Plan Consultation Report August 2004; Border Rivers, Condamine 

and Balonne and Moonie water resource plans groundwater amendment; Condamine and 

Balonne Resource Operations Plan 2008 (2015 amendment); Condamine and Balonne 

resource operations plan consultation report January 2009.  

Queensland has one of the best documented consultative processes for water planning in the 

country. The process consists of writing a draft plan, releasing it to the community for 

comment, presenting comments to an expert independent panel for consideration, and then 

revising the plan based on the panel’s analysis of submissions to the plans. There are two 

separate plans – the Water Resource Plan and the Resource Operation Plan. Splitting the 

planning process into these two separate plans makes engagement easier, with the Water 

Resource Plan setting out the philosophy and strategy for water management and the 

Resource Operations Plan setting out the operational aspects and water allocations for the 

catchments. Consultation reports are published for each plan in each catchment, creating a 

high level of accountability. It is worth noting that the consultation reports are published after 

the gazetting of the plan. If the consultation reports were part of the process of considering 

the plans, then they would need to have been completed before revised plans were sent to 

the Minister for approval. 

Queensland’s approach is textbook community consultation, where decisions are taken and 

then presented to the community for review in the form of a draft plan. As the consultation 

reports included in this analysis make clear, no changes of substance were made to plans after 

public consultation, and a number of questions about the validity or likely effectiveness of 

plans were not addressed (NRW, 2009).  

The provisions for valuing community and social issues, for monitoring changes or for building 

water literacy and water management capacity are extremely limited. Most discussion of social 

issues is limited to brief mentions of socio-economic issues, with no or little guidance provided 
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as to what these issues are, how they can be monitored or what changes are considered 

positive or negative. 

 

New South Wales 
Documents analysed: NSW Water Management Act 2000 No 92; Water Sharing Plan for the 

NSW Border Rivers Unregulated and Alluvial Water Sources 2012; Water Sharing Plan for 

the NSW Border Rivers Unregulated and Alluvial Water Sources 2012 Guide; Water Sharing 

Plan for the NSW Border Rivers Regulated River Water Source 2012; Water Sharing Plan for 

the NSW Border Rivers Regulated River Water Source 2012 Guide; Water Sharing Plan for 

the Karuah River Water Source 2003; Water Sharing Plan for the Barwon-Darling 

Unregulated and Alluvial Water Sources 2012; Department of Primary Industries and Water 

water planning websites (NSWDPIW 2016a, 2016b, 2016c); and the government’s website 

on consultations: haveyoursay.nsw.gov.au/consultations. 

New South Wales takes a highly administrative approach to water planning and 

communications. Many catchments are covered by multiple plans, with the planning areas 

relating to administrative boundaries as much as catchment or basin boundaries. Consultation 

processes are primarily responsive, with community meetings on draft plans, and defined 

response periods for submissions on draft plans. There is little mention of community, 

consultation, participation or capacity development within the water sharing plans themselves, 

and there is little substantiation of community concerns or tools to manage community 

impacts, other than those relating to identified Aboriginal water rights.  

The NSW Water Management Act 2000 provides for two options at the end of a 10-year 

plan’s life. The plan can be extended (renewed) or replaced (reviewed). Where a plan is to 

be renewed without changing the intent of the plan rules, no consultation or public input is 

deemed necessary (NSWDPIW, 2016a). This significantly limits opportunity for the 

integration of community learning or innovation into water management processes. 

Where a plan is to be reviewed, the process consists of informing stakeholders that a review 

is being conducted, conducting the review, seeking submissions on the review, and then 

holding consultation sessions to discuss any concerns with the review – it casts the public in 

a reactive role and limits the scope for their input into the review, beyond proof reading 

documents once written (IAPP, 2015). 

 

 

http://www.water.nsw.gov.au/water-management/water-sharing/plans-review
http://www.water.nsw.gov.au/water-management/water-sharing/plans-review
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Tasmania 
Documents analysed: Tasmania Water Management Act 1999 (Tasmania, 1999); South Esk 

River Catchment Water Management Plan, June 2013 (DPIPWE, 2013a); Ringarooma River 

Catchment Water Management Plan, February 2014 (DPIPWE, 2012). 

Tasmania’s Water Management Act (1999) requires that consultation on draft water 

management plans occur, but not that it involve any member of the public beyond affected 

water licence holders, and does not give any guidance for what consultation should cover, or 

how the outcomes of consultation should be evaluated or – beyond submitting a report to 

the Minister – what actions are to be taken once consultation has occurred. In practice, the 

regulator has held numerous public meetings and sought broad input on draft water 

management plans, but the only requirement is that consultation occur. Tasmania has 

developed water management plans for most catchments around the state, with plans varying 

from catchment to catchment in terms of their representation of social values and their 

consultative processes. The process in Tasmania is to establish a consultative committee that 

represent the community in negotiations on water management plans, with open public 

meetings conducted to ensure access for all interested. A major point of contention in 

Tasmania is the unknown impacts of water consumption by forestry operations (RWMO, 

2013, WUGC, 2013) and the lack of provision for forestry as a water user – forestry is 

regarded as a land use issue in Tasmania rather than being included in water management 

plans as a consumptive water user. This creates barriers to the integrated management of 

catchment water in Tasmania. It also leads to incomplete calculations of water use in 

hydrological modelling, which leads to unfounded attribution of blame in environmental 

studies. This was an issue raised by the community during consultations on the proposed 

Ringarooma Water Management Plan but was not addressed during the planning process 

(WUGC, 2013). After lobbying by the community within and outside of the consultative 

process, the management rules for the Ringarooma were amended to include a limited 

provision for a form of adaptive management, whereby water users in the catchment can 

coordinate to avoid water takes or release privately stored water to maintain river levels in 

order to avoid restrictions during periods of low stream flow (DPIPWE, 2012). This shows 

some willingness to incorporate the outcomes of consultation and some willingness to 

incorporate different water management techniques into the policy framework, but only 

where they are clearly pre-defined, which in turn reduces the scope for capacity building or 

further innovation by or with the community. There are provisions to promote and encourage 
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the participation of the community in the management of water, but these are not supported 

by the policy processes or management tools in use. 

 

The Australian Capital Territory 
Documents analysed: Australian Capital Territory (ACT) Water Resources Act 2007 

(Government, 2016a); Draft ACT and Region Catchment Strategy 2016 (Government, 

2016b); ACT and Region Catchment Strategy stakeholder consultation report 2016 

(Government, 2016c).  

The ACT has undergone a more holistic and participatory planning process along with 

associated regional water management bodies in New South Wales to develop its most recent 

30-year strategy for regional water management, which is at draft stage at the time of writing. 

The complicated nature of responsibility for water management in the ACT region (there are 

3 governments in 7 jurisdictions) made consultation both more difficult and more necessary: 

difficult in that the resultant management and governance regime had to align with the 10 sets 

of administrative requirements, and more necessary in that the legitimacy of the process 

needed to derive from its public acceptance rather than administrative legitimacy relying on 

equal, whole hearted and enduring support from the various administrations over the 

strategy’s projected 30-year life. By involving the public in decision making and communicating 

about how the strategy reflected their values and concerns, it makes it harder for any one 

administration to circumvent or undermine the strategy. 

Both Victoria and South Australia have put significant effort into redesigning their water policy 

framework to maintain consistency with NWI requirements while also enhancing the role of 

community and increasing the scope of their environmental management remit to incorporate 

environmental issues that go beyond managing hydrology and aquatic ecology.  

 

Victoria 
Documents analysed: Victoria Water Act 1989 (Victoria, 2015); The Victorian Waterway 

Management Strategy 2013 (DEPI, 2013); My Victorian Waterway 2011 (DSE, 2009a); 

Victoria’s Northern Region Sustainable Water Strategy 2009 (DSE, 2009b); Victoria’s 

Western Region Sustainable Water Strategy 2011 (DSE, 2011), Victorian Catchment 

Management Committee Website (VCMC, 2011) 

Victoria has seen the devolution of much responsibility to regional water governance and 

management bodies, including Catchment Management Authorities established through the 
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National Water Initiative, corporatised irrigation schemes and regional strategy bodies. There 

has also been extensive surveys of community needs, priorities and local knowledge for water 

management and governance in the lead up to a significant redesign of the regional water 

planning process. The language of the reform documents positions future policy development 

as taking a more participatory approach not just to planning but also to implementation. The 

catchment management authorities have had a significant role in extending water management 

into environmental management, and in incorporating local and regional socio-economic 

issues into water management. 

 

South Australia 
Documents analysed: South Australia Water Resources Act 1997 (South Australia, 2005); SA 

Natural Resources Management Act 2004 (South Australia, 2015); Adelaide and Mount Lofty 

Ranges Natural Resources Management Plan 2014 (SAAMLRNRM, 2014); Water Allocation 

Plan for the McLaren Vale Prescribed Wells Area 2007 (SAAMLRNRM, 2007); South East 

NRM Regional Natural Resources Management Plan 2010 (SASENRM, 2010); Water 

Allocation Plan for the Morambro Creek and Nyroca Channel Prescribed Watercourses 

including Cockatoo Lake and the Prescribed Surface Water Area 2006 (SASENRM, 2006).  

South Australia has taken a more holistic approach, embedding water management in regional 

natural resource management as well as embedding the role of community in managing the 

natural environment.  This approach, which is led by local natural resource management 

boards, makes it simpler for water users and landholders to understand and manage their 

environmental impacts and management requirements under a single framework, and to take 

a systems approach to optimising regional outcomes. Interestingly, there is a much stronger 

formal provision for resource users to have input into management techniques, with the SE 

NRM 2014 plan having a permit category that exempts them from abiding by the rules of the 

plan in order to attempt ‘best practice’ initiatives. This is explicit recognition that the planning 

framework may not have countenanced every possible intervention or scenario, and that a 

flexible and adaptive approach can yield significant benefits while achieving the same desired 

management outcome. There is a humility evident in the regional natural resource 

management plans about the predictive skills of the planning bodies in being able to pre-define 

best practice, with the AMLR NRM 2014 plan recognising that it is the first attempt in the 

area to use a systems-based, resilience seeking approach and that the board and community 

will undoubtedly learn and evolve through the process. These plans still have to comply with 
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relevant legislation and water plans, but those are seen as underpinning management 

responses rather than being the totality of management options. This approach makes it easy 

to integrate local knowledge and innovation into the management regime, while providing the 

same level of safeguard as the top down water planning formulations relied on by most other 

governments. 

Despite these many strengths, it is worth noting that the water allocation plans themselves 

(the statutory plans underpinning the NRM plans) follow administrative boundaries rather 

than adhering just to catchment boundaries, as is done in New South Wales, and are written 

in dense bureaucratic language. The flexibility of the NRM plans and the regional planning 

process help mitigate against the impacts of this, but it is a challenge to integrated catchment 

management. 

 

Nationally 
Beyond the process of gaining public input into policy documents, a key difference between 

planning regimes is the language used to communicate water policy. For governments 

interested in improving water literacy, improving the readability and accessibility of their 

documents is low hanging fruit. Jurisdictions such as New South Wales, Tasmania and 

Queensland use technical legalistic language to convey their policy, whereas the ACT, the 

Northern Territory, South Australia (the NRM plans, not the water policy documents) and, 

to a lesser extent Victoria, have all adopted more vernacular discursive language that is more 

accessible to non-technical experts, yet is effective at conveying policy requirements.  

In this chapter, the focus has been on the consultative processes that led to the current water 

policy documents around the country. The pre-existing policies and documents generally 

were developed through community consultation and incorporated a significant history of 

practice that would have been used to inform the development of these plans, but those 

documents and practices were not part of this assessment. Even though those documents 

were generally developed using consultation, there still has been only a limited formal role for 

the community to propose management techniques, and the consultation processes have 

relied on draft plans as the starting point, rather than by working with communities to identify 

issues, identify management strengths within the communities and to understand how to 

leverage those strengths along with the water regulators’ strengths in order to implement 

and sustain an effective water management regime. 
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There has been significant progress in understanding adaptive capacity and the role of 

community in adaptive management since 2001, so it is not surprising that a policy framework 

developed in 2001 doesn’t match the current state of the knowledge. While some states are 

updating their water planning and policy frameworks to become more participatory and to 

integrate adaptiveness, it is concerning that states such as Queensland and New South Wales 

appear to be doing little to update the basis of their water planning, and that Western Australia 

proffers Queensland as its most frequently cited planning regime in its public discussion paper 

on water reform. 

Through many of the policy documents, the principal recognition of participation in water 

management is for community groups who volunteer to assess, monitor and remediate areas 

of interest. This is undoubtedly important, and both a major indicator of engagement with 

catchment sustainability as well as a driver of ongoing engagement, but it overlooks the group 

who have the biggest impact on the hydrology and its dynamics – water users. Water users 

are the most impactful and largest group in any catchment who participate in water 

management, and they do it every day, yet the provisions for their actions generally seek to 

restrict their agency in the catchment, as it largely treated as being purely extractive, rather 

than as having the potential to contribute to achieving plan outcomes. 
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Summary of participation provisions across jurisdictions 
To create table 6.1.2 below, the participation ratings for each jurisdiction were summarised by assigning to each jurisdiction the maximum rating 

across all documents for that jurisdiction, as this captures the fullest extent of participation occurring in that jurisdiction. In table 6.1.2 they are 

colour coded using the scale below, where a low rating is red, grading to a high rating in green.  

 

As in Chapter 5.1, the ratings of 0-4 correspond to the International Association for Public Participation’s spectrum of public participation, with 

the following ratings: 

0. Inform  

1. Consult  

2. Involve  

3. Collaborate 

4. Empower  

 

Table 6.1.1 The extent of public participation in water management and governance in Eastern Australia. 

 

0 1 2 3 4

Federal ACT NSW Victoria  Queensland
South 

Australia
Tasmania  Average

Public participation in management? 1 3 1 3 2 4 2 2.3
Public participation in governance? 0 3 0 2 0 4 0 1.3
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As shown in table 6.1.2, there is a wide range of participation ratings across Eastern Australia. 

This is reflective of the different approaches to water management and water planning in each 

jurisdiction. 

There are stronger requirements for participation in management compared to participation 

in governance. As discussed in Chapter 5.1, this is attributable to the focus on management 

within regulatory documents, with the presumption being that governance is done by 

governments and is external to the policy and regulatory documentation. 

All jurisdictions have some provisions for participation in management. The Federal 

Government and New South Wales undertake to inform the public of changes, Queensland 

and Tasmania commit to public consultation, Victoria and the ACT commit to involving the 

public in decision making, while South Australia provides for collaboration on water 

management. 

Four out of seven jurisdictions analysed did not present a role for the public in governing 

water management. Victoria has provisions for reactive public consultation on governance, 

while only the ACT and South Australia provide for proactive involvement in governance 

matters. 

South Australia’s focus on participation in natural resource management is a product of the 

acknowledgement of uncertainty in its planning and governance documents and is reflected in 

its strong provisions for adaptiveness. 

 

Discussion 
In Australia, federally and at a jurisdictional level, there is still significant work to be done to 

link water management to broader environmental management including a need to build 

institutional knowledge and capacity to manage for resilient landscapes and ecosystems and 

to increase the agency of water users who participate in the water management system to 

better integrate their knowledge, innovativity and skills into the management regime. 

The construction of water policy as a centralised, federally driven top-down policy that 

manages water levels in rivers has encouraged a focus on water alone, without integrating the 

other social or environmental aspects of the catchment. This has created a policy regime that 

treats water as a discrete component, somewhat separated from it context in its catchment. 

While the purpose of integrated catchment management is to take a systemic approach to 

balancing environmental, social and economic needs, the lack of integration of social and, to a 
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lesser extent, economic issues means that these plans lack the systemic underpinning that is 

meant to be their strength. 

The implementation of ICM in Australia is a significant improvement in terms of transparency, 

accountability, scientific rigour and the ability of stakeholders to have input into water policy, 

albeit through limited consultation. The top down, consultative approach embeds specific, 

predetermined practices, rather than encouraging innovation and adaptiveness to achieve 

desired goals. It can also be seen as valuing expediency and administrative efficiency over long 

term effectiveness or efficacy, particularly when outcomes beyond water levels in rivers are 

considered.  

For most water management plans, there are two units of management – the water user and 

the gauging stations. This is a simplistic, reductionist representation of a catchment and its 

social-ecological system. While these may be the easiest factors to measure, limiting a 

management plan to what can be measured is far less effective than seeking to develop new 

points of measurement and measures of success across the whole system. South Australia’s 

South East region NRM Plan recognises this is a challenge but does not treat it as fatal: “this 

… Plan is taking a more complex route to identifying resilient landscapes, a stronger 

environment that can defend itself and us against change. This change from targets to 

landscape is a big step, but it is appropriately based on the successes of the previous plan. It 

is at the forefront of our ecological knowledge about how to best manage natural resources 

in a complex environment with multiple stakeholders and competing interests.” (SASENRM, 

2010). 

Water management is a social process as well as a technical process. Resource users have 

day-to-day interactions with those resources and often have a life-long association with the 

catchment, giving them an in-depth if non-technical understanding of its dynamics. It therefore 

makes sense to integrate human agency into any management framework or theory, both the 

leverage the strengths of their local knowledge as well as to engage them in the intent and 

aspirations of the management regime. 

As the management environment becomes increasingly complex and less controllable, there’s 

a need to operationalise adaptive management and resilience concepts in Australian water 

resource management. The present approach, while highly logical, is top down and premised 

on the assumption that there is limited knowledge about water in the community, and that, 

in the context or regulation, the sole aspiration of water users is to be economic maximisers 
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and therefore not valuing water altruistically or as contributor to community and 

environmental benefit. 

Devolving power and agency to the community, improving stakeholders’ ability to contribute 

ideas and resources to water management, and allowing for innovation are core components 

of adaptive management (Engle et al., 2011, Pahl-Wostl and Hare, 2004). The use of 

community knowledge and collaboration between the regulator and the community has been 

shown to build trust (Menzel and Buchecker, 2013), and promote social learning and 

innovation (Maarleveld and Dabgbégnon, 1999), which can enhance the water dependent 

community’s adaptive capacity (Pahl-Wostl, 2009) and its resilience (Berkes and Ross, 2013). 

Adaptive capacity and community resilience are critical to coping with climate change, 

especially in water dependent communities and sectors. 

Of the various states’ approaches, South Australia has gone the furthest to embed resilience 

and adaptive management based on community involvement and learning, treating water 

management plans as a small component of natural resource management, establishing a 

baseline below which water levels should not drop, rather than presenting the water levels as 

the centre piece of environmental management in the area. 

A major issue in water management has been water theft in the upper Murray Darling Basin. 

Media reports using sources internal to the Murray Darling Basin Authority state that both 

the Authority and state government were aware of this theft but were unwilling to pursue 

prosecutions, at least until it was made public (ABC 2017). While it was self-interested 

individuals who stole the water, it was at least two tiers of government (the state government 

and the Murray Darling Basin Authority) who ignored the theft or covered it up (ABC 2017). 

The management regime in New South Wales depends on centralised government to monitor 

and intervene in cases of bad practice. Devolving agency and some responsibility for water to 

the local and community level can enable a better balancing of self-interests by ensuring that 

all stakeholders have an equal sense of responsibility and agency in managing water. The 

availability of accurate, relevant and current information on river levels at a sub-catchment 

level would quickly allow for all stakeholders to identify and substantiate misuse or 

mismanagement. 

 

Conclusion 
There are significant strengths in Australian water resource management. These have been 

achieved through a concerted effort at centralised reform that created a strong framework 



6 | 1 Rio to Ringarooma 

Page 139 of 147 

to address the overallocation of water and integrate the best available scientific knowledge 

into management. Water management and water governance, however, are about more than 

just minimising the overallocation of water. 

This chapter analysed existing policy documents and processes to understand the extent to 

which public participation is supported by current policy settings, and to identify what 

strengths can be leveraged across all jurisdictions to increase participation in water 

management in order to build water management capacity in the community. 

The participatory aspirations and principles of Dublin and Rio were written to be broadly 

applicable across the globe to countries in any number of social, economic and environmental 

conditions. It can be difficult to take such broad statements and convert them into perfect 

recreations of their intent through on-the-ground actions. The extent and nature of 

overallocation and the urgency of water reform and the existing regulatory and management 

mechanisms made a transition to fully participatory water management unlikely. The 

implementation of the 1994 COAG water reform agenda and the subsequent National Water 

Initiative meant that a simple, centralised framework was able to achieve significant and 

necessary change to start addressing the overallocation of water. That has delivered, and now 

it is time to look to the next stages of water and environmental management, and to build 

community capacity and social-ecological resilience into the regime. This has been 

acknowledged in the 2018 report of the Productivity Commission (the peak body for assessing 

and guiding water governance in Australia), which has called for a new National Water 

Initiative, that includes institutional reform (PC, 2018). 

Federal policy on sustainable development has been mechanical in the sense that it looks to 

assemble and combine disparate components into a framework that is administratively 

efficient, without building a systemic or integrative appreciation of how those components 

interact and evolve. The central policy frameworks for water management rely on linear logic 

which was effective for bringing in reforms and achieving basic improvements but is less well 

suited to managing or governing complex systemic issues (De Bruijn et al., 2002, Pahl-Wostl 

and Hare, 2004, Robertson and Choi, 2010). Climate change, economic expectations and 

development, and an ever more capable and sophisticated populace will create greater and 

more diverse pressures for management. The management framework will need to evolve to 

appreciate and accommodate this growing complexity and to support the development of 

resilient, catchment communities. A critical component of this evolution is building water 
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management capacity and empowering water users to innovate, invent and participate in 

adaptive management and adaptive governance of the water resources. 

While it is no silver bullet, participation is positively correlated with adaptive capacity and is 

critical to building capacity in water management, water governance and in building community 

resilience (Chapter 4.1). It is also linked to adaptive management and adaptive governance, 

which are critical to building the resilience of coupled social-ecological systems (Chapters 2.1 

and 5.1). By coupling the scientific and administrative strengths of the current water policy 

framework with community capabilities, this can be achieved. The southern mainland states 

(ACT, SA, Victoria) are moving in this direction and their progress and experiences can serve 

to inform future policy design in other states. 

By shifting the view of water users and the community from that of being policy recipients 

who are consulted, to instead being policy partners who have knowledge, creativity and 

passion to contribute to management, and by shifting the view of management from the strict 

enforcement of predetermined rules, to being a process of innovation and adaptation to 

achieve objectives within defined environmental, social and economic boundaries, it is possible 

to better build water management capacity across government and society to better cope 

with the present and coming pressures of climate change, climate variability, and population 

growth. 
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Section 6.2 Tools to build public participation in water 
management in Australia 
 

Policy reform that allows for the development of collective action is generally not sufficient – 

the development of polycentric institutions alongside the development of literacy and 

management capacity is needed to enable effective collective or collaborative management 

(Baldwin et al., 2018). 

It is difficult to generalise about the effectiveness of collaborative approaches to catchment 

management. While the literature is full of examples of successful collaborations, the local 

policy and institutional settings create unique circumstances for the implementation of these 

approaches, which is a barrier to creating a universal policy framework (Benson et al., 2013). 

A mix of formal and informal approaches is needed at different stages of the evolution of co-

management regimes, and the timing and nature of these is determined by the local settings. 

(Arnoudse et al., 2018,  Ngonyani and Mourad, 2019, Rouillard and Spray, 2017, Zema et al., 

2018). 

In WRM settings which are dominated by vertical logic (i.e. top-down methods), public 

participation has been found to limit the effectiveness of regional or national policy objectives 

(Rollason et al., 2018). Given the social, economic and environmental benefits of participatory 

management, and the importance of understanding how local settings influence the viability 

and evolution of different management techniques over time, it is important to understand 

how to build an understanding of local settings. 

As set out in sections 2.1, 3.1, 5.1 and 6.1, the NWI reforms employed tools that were easy 

to design and to use at a national level in an attempt to promote a nationally consistent 

approach to water management. The reforms relied on economic instruments and 

hydrological modelling as a panacea for water management (Bell and Quiggin, 2008). While a 

number of water plans and water acts state that community values and social objectives are 

important, few policy documents provide guidance as to how to identify or pursue social 

objectives, or as to how to evaluate whether or not they have been maintained or achieved. 

This is in distinct contrast to the details given around environmental requirements and the 

ways in which rivers are to be managed to achieve environmental objectives. 

As discussed in Sections 2.1, 5.1 and 6.1, managing the increased variability and more frequent 

extreme weather events under current and forecast climate change requires a different, more 

adaptive framework for water management. Sections 2.1 and 6.1 identify that increased 
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participation in water management is a critical element of adapting to climate change. This 

section (6.2) identifies tools that can improve public participation in water policy within the 

existing water policy framework. 

 

Assessing public participation in water management  
Changes in rural water use and economies were inevitable with the shift from overallocation 

of water to allocations based on an understanding of how water is reliably available from a 

river, but little was done to support communities to adjust to the new regime or to imagine 

and prepare for different industries that were less water intensive, beyond the use of tradeable 

water allocations (Bell and Quiggin, 2008). The design of water reform to improve the 

environmental sustainability of water use created deficiencies in other areas identified as 

critical to environmentally sustainable development, particularly in the involvement of 

communities in water management and governance (Mackenzie, 2008). The main mechanism 

for the public to participate in water management within the national policy framework is to 

wait to be consulted, with draft plans being presented to the community for feedback within 

a defined time period. As explained below, consultation is a weak form of public participation. 

These deficiencies have implications for the effectiveness and sustainability of water 

management policy as the policy needs shift from just addressing over-allocation of water to 

fully implementing the social aspirations of environmentally sustainable development, and 

fostering the adaptiveness in management and governance that climate change and global 

change are already requiring (Pahl-Wostl, 2009, Pahl-Wostl et al., 2008, Mostert et al., 2007, 

Meinzen-Dick, 2007, Rouillard et al., 2013). 

The role of community consultation is to allow the community to review draft plans. 

Implementation is based on the state taking responsibility for and having oversight of 

monitoring and enforcing the rules and guidelines set out in the policy documents. The 

process of obtaining public input to water management policy is described in Figure 6.2.1 

 

 

Stage:  
Decide  Consult     Decide  Implement.  

 

Description: 

write draft 

plan 

seek feedback 

on draft plan 

edit draft plan 

based on 

feedback 

deliver policy 
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Table 6.2.1 Generic consultation process in Australian water policy. 

This was a useful approach to adopt at the beginning of the water reform process, as it enabled 

governments to point to procedural consistency and transparency as a measure of fairness 

during a time of significant regulatory change. It also means, however, that water policy is 

presented, in large part, as a fait accompli, increasing the barrier to entry for participation in 

policy design or the identification of tools, rule or approaches, and limiting the extent to which 

local knowledge, customs, strengths or aspirations are integrated into water management 

policy. As will be discussed later, this has implications for the development of capacity in water 

management, for community-level adaptive capacity and the adaptiveness of the water 

management regime, as well as for the extent to which people engage with and abide by water 

policy. 

Based on the International Association for Public Participation’s spectrum of public 

participation, public participation in Australian water policy development consists of being 

informed or being consulted. The water planning process consists of informing people that a 

change is coming, sending out a draft plan and conducting public meetings on the contents of 

the draft plan. Governments are required to consider all properly made submissions on water 

plans, but there is no requirement to integrate new techniques or to empower the community 

to participate more extensively in the management of the water on which they rely. As 

discussed in sections 2.1, 3.1, 5.1 and 6.1, this participation is an efficient and effective way to 

improve the governance and management of water as climate extremes become more normal. 

The use of consultation as the main form of public participation shows a limited understanding 

of the socio-cultural context of water management, which Dean et al. (2016) show to have a 

significant on the manner and extent to which people engage with water management. There 

is extensive research demonstrating the need for water management approaches to go 

beyond technical, mechanical or biophysical problem solving approaches to develop 

approaches that are adaptive and appreciative of the socio-cultural context in which water 

management occurs  (Dean et al., 2016, Syme, 2012, Tan et al., 2012a, Mackenzie, 2008, Pahl-

Wostl and Kranz, 2010). 

Dean et al (2016) set out a framework for understanding the different types and levels of 

engagement in water management, identifying three main levels, which produce different types 

of engagement and behaviour: 
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Figure 6.2.1: A framework for assessing water-related engagement (Dean et al., 2016). 

 

In this framework, cognitive engagement engenders agreement and probable assent to water 

policy, emotional engagement engenders a values driven response to water management, 

while behavioural engagement drives stakeholders to engage and participate in water 

management (Dean et al., 2016). 

Australia’s centralised approach to water management focusses on technical and biophysical 

mechanisms, setting out the environmental rationale and technical aspects of planning, and 

relying on consultative processes to build cognitive engagement with water policy, with little 

effort put in to emotional or behavioural engagement. The technical information and language 

that underpins much of the water plans is not in a format that relates to the lived experiences 

of most water users, making it hard to relate to or retain (Dean et al., 2016, De Vries et al., 

2014).  

In the current approach, public servants develop and supply knowledge, set rules and expect 

stakeholders to abide by those rules. They do little to gauge or build emotional engagement. 

By using top-down management approaches where there is minimal agency for the community 

in governance, they limit the scope for participation, innovation or experimentation – water 

management is something that happens to the community rather than through the community. 

This limit on participation is a limit on behavioural engagement. Community members are in 

effect reduced to being reviewers of draft management plans, with limited motivations for 

water management and use beyond being consumers of water. 

Limiting the role of community to one of review and efficient use ignores the wealth of 

knowledge and experience stakeholders have, the passion they have for how the resource is 
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used, or how effective communities can be – in certain circumstances – at developing 

sustainable, effective and adaptive management and governance regimes for common pool 

resources (Ostrom, 1990, Ostrom, 1993, Ostrom, 2009, Sarker et al., 2014, Pahl-Wostl et 

al., 2008), as well as ignoring the scope for local innovation and social learning (Maarleveld 

and Dabgbégnon, 1999) as contributors to adaptive management. 

Within any population there will be different ideas about how to manage water, different 

levels of capacity and vastly different levels of engagement (Dean et al., 2016). Simply increasing 

the participation of communities in water management will not automatically create 

sustainable water dependent communities. There needs to be significant effort, supported by 

a combination of incentives and sanctions to influence how and which outcomes are pursued. 

There are differing levels of capacity for self-management, co-management, self-governance 

or co-governance amongst all communities. However, there is also significant variation in 

capability within and across the state and federal governments. As discussed in Chapters 3.1, 

5.1 and 6.1, excluding the community, or reducing their role to reviewing technical water 

planning documents every 2-10 years, is a major barrier to fostering more sustainable 

interactions between the social, economic and environmental spheres or of building emotional 

and behavioural engagement with water management policy so that water users have interests 

beyond basic compliance. 

Australia’s process of water reform sought to manage overallocation as a discrete problem 

with well-defined solutions. Treating water overallocation as a problem, albeit one with 

significant social, environmental and economic consequences, led to the deployment of water 

management as a solution to that problem. Problems, however, are not objects of direct 

experience – they are abstractions extracted from experience by analysis (Ackoff, 1994). 

Managers are not confronted by separate, distinct problems but with situations that comprise 

complex systems of strongly interacting problems, more practically known as messes (Ackoff, 

1994). Addressing overallocation, let alone shifting the culture of water management, is about 

much more than just problem solving, it is about intervening in messy situations that are 

complex and non-linear in order to achieve optimal outcomes across multiple spheres.  Rather 

than management being the outcome of a defined period of research and planning, water 

management needs to be an ongoing process of adaptive and experimental intervention in a 

messy complex system, and one which treats social, economic and environmental factors as 

dynamic and evolutionary, rather than non-complex or static modules (Holling and Meffe, 

1996, Robertson and Choi, 2010, Rijke et al., 2012, Robards et al., 2011). 
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Management approaches that try to solve a single problem tend to rely on mechanistic, 

positivist thinking (Pahl-Wostl et al., 2012, Robertson and Choi, 2010, De Bruijn et al., 2002) 

and to use linear, project-style planning to set parameters and identify how to most efficiently 

control those parameters. This assumes near perfect knowledge of the system, but a natural 

system does not behave in this way – there can be unknown dynamics within the system, or 

the system being managed may be nested in other systems and thus have unforeseen and 

unforeseeable dynamics which do not manifest during the policy research or design stage. The 

assumption of perfect knowledge at the policy design stage creates rigid management systems 

that struggle to adapt and that become brittle when put under stress. 

Australia’s water management approach presents a second reduction in scope for community 

participation. This arises from the use of economic instruments that treat water as an 

economic good, prioritising the development of tools to promote and improve the efficiency 

and economic productivity of water use. Their use has achieved major advances in the way 

water is managed, and, importantly, also created a mechanism by which water users could be 

transparently compensated for reductions in their access to water and to provide a 

mechanism to buy environmental water in severely over-allocated systems such as the 

Murray-Darling Basin.  

While achieving these much needed improvements, the introduction of markets can 

permanently impede the importance and use of social motivations amongst water users, 

making it harder for altruistic or community-benefit decisions to be taken (Bell and Quiggin, 

2008, Reeson and Tisdell, 2010). Efficiency-based initiatives based on infrastructure 

improvements and economic motivators have also been shown to undo social preferences 

and reduce the use of local knowledge in water management (Boelens and Vos, 2012). The 

economic water reforms were an effective and simple way of addressing unsustainable levels 

of water allocation and consumption, but in the process they confined the role of society to 

its economic dependence on water and reduced the agency of stakeholders to becoming 

simply more efficient in its consumption of water, leaving limited scope for the deployment of 

local knowledge in the water policy cycle, or for the development of non-pecuniary, altruistic 

or community-minded approaches to and motivations for water management, and which 

would support self- or co- management and help deploy local motivations rather than a simple 

assumption that every human’s aspiration is to be an economic maximiser. 

Both of these issues stem from a focus on addressing the overallocation and unsustainable 

consumption of water. The use of economic instruments to drive efficiency and the limiting 
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of public input into water planning ignores that the problem of overallocation was created by 

state and federal government economic development and rural population policies, and that 

the same type of linear thinking in policy design – albeit with a more contemporary focus on 

environmental sustainability – is being applied to solve the problem of over-allocation. 

 

Improving public participation in water management  
Community participation has been shown to improve the adaptiveness of management 

regimes through experimentation, innovation, social learning and societal learning, and by 

improving feedbacks between on the ground changes in resource condition and the 

management and governance bodies (Armitage et al., 2008, Armitage et al., 2009, Berkes and 

Ross, 2013, Bos et al., 2013, Carlsson and Berkes, 2005, Clark and Semmahasak, 2013, Cundill 

and Rodela, 2012, Lebel et al., 2010, Maarleveld and Dabgbégnon, 1999, Pretty and Ward, 

2001, Sarker and Itoh, 2001). The design and implementation of water policy in Australia since 

COAG 1994 has been science-centric, with a positivist approach to knowledge generation 

and to monitoring and evaluation. The challenge for future water management regimes is to 

continue the use of environmental science for decision making in water management, while 

shifting the role of community from that of policy recipient to implementation partner, and 

to develop situated mechanisms for experimentation, innovation, learning and knowledge 

transfer (Huntjens et al., 2012, Armitage et al., 2008). 

This challenge needs to be met at a policy level, both by increasing the adaptiveness of policy 

allowing it to integrate more local knowledge, and by changing the process around policy 

development to encourage and empower the generation and use of local knowledge. 

To improve the process this gap, a suite of tools from community development are proposed 

that increase community participation in planning and management from the start of the 

process, draw on their strengths and capabilities, and help to link community aspirations with 

the biophysical limitations of their environment. This is not intended as a definitive list, but 

rather an indication of the types of community-centric approaches to participatory design that 

have shown success in community development and that can serve as a starting point for 

considering future water management in Australia. 

Participatory design is a way of developing intervention, management and governance 

approaches that reflect local priorities, strengths and aspirations. The common element to all 

of these approaches is that their foundation is the capabilities of a community, rather than its 

failures, and that they draw on local, situated strengths and capacity building that starts where 
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the community is, rather than simply presenting a list of management options for comment 

or a rigid management framework with which water users may either comply or be 

sanctioned. By linking a community’s strengths and capabilities with their aspirations, 

communities are able to develop local responses to the issues they face, at the same time as 

building their capacity to collaborate and innovate, which are critical components of 

community resilience and adaptive capacity (Gupta et al., 2010, Berkes and Ross, 2013). 

Participatory processes can be conducted by anyone – the community, a water user group or 

by any tier of government. They can serve either to identify aspirations, to assess the stage of 

change that a community is at, or to develop a plan for action.
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Table 6.2.2 Tools to improve public participation in water management 

Approach Description Strengths Drawbacks Applications 

Appreciative Enquiry  

(Cooperrider et al., 2008) 

A planning process based on 
four questions that seek to 
identify existing community 
strengths and a plan to exploit 
those strengths. 

The four questions are: 

1. What works well in water 
management? Why? 

2. What is the best state the 
community can envisage? 

3. What are the steps 
needed to get there? 

4. How will the community 
know it has got there? 

A long history of practice. 

Simple to use. 

Helps identify community level 
strengths and build a plan to 
use those. 

Requires highly effective 
facilitation. 

The traditional focus on 
consensus building and avoiding 
negative issues can a) limit the 
coverage of planning and b) 
avoid productive conflict in the 
design stage.  

(Curato et al., 2013) 

Strategy design 

Implementation planning 

Monitoring reviews 

Evaluation 

Positive Deviance 

(Marsh et al., 2004) 

A research process that seeks 
to identify positive deviants 
within a community – those 
who achieve more positive 
outcomes in a similar 
environment and with similar 
resource constraints. 

Identifies contextual, place-
based options and investigates 
the mechanisms through which 
some achieve more with 
similar resources. 

A strong way to develop an 
understanding of local 
dynamics and possible leverage 
or blockage points for 
interventions. 

Helps to demonstrate to 
community that they have the 

Requires strong connection to 
community. 

Works best with longitudinal 
data. 

Need to separate access to 
resources from ingenuity with 
resources 

Strategy design 

Planning 

Evaluation 
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resources internally to achieve 
positive change. 

Most significant change  

(Dart and Davies, 2003) 

MSC involves the regular 
collection and participatory 
interpretation of “stories” 
about change rather than 
predetermined quantitative 
indicators. 

These stories and experiences 
are compared to identify 
qualitatively how change has 
occurred through and around 
an intervention. 

MSC has shown value for 
monitoring, participatory 
management tool, capacity 
building and improving project 
adaptiveness and 
responsiveness.” (Wilder and 
Walpole, 2008) 

Initially time consuming 

Does not provide concrete 
numbers or quantitative 
measures 

Evaluation 

Capacity building 
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These tools are widely used in industry and discussed in grey literature, but poorly analysed 

in academia, with the exception of many strongly positive normative reviews of appreciative 

enquiry, often by the institution that developed it (Cooperrider et al., 2008, Davies and Dart, 

2005). Applications in water management are rare, except for some instances of MSC being 

used to evaluate natural resource management programs that include water management 

(Davies and Dart, 2005). They are effective tools for capacity building in community 

development (Rhodes and Antoine, 2013). Despite the lack of academic review of these tools, 

they are used in community development as participatory tools to elicit knowledge and to 

build capacity, making them relevant to improving public participation in water management. 

 

Appreciative Enquiry 
Appreciative enquiry is a process of eliciting information about a community’s strengths and 

capabilities. Those strengths and capabilities are then assessed to identify the aspects that can 

be leveraged to address issues in other areas. The insights about these capabilities are then 

used as the basis for planning how to proceed to a desired state, identifying what steps are 

needed to get to that state and what the indicators of success are. 

This approach focusses on positivity and empowerment, avoiding negative issues which are 

seen as disempowering (Cooperrider et al., 2008, Rhodes and Antoine, 2013). The focus on 

positivity can lead to participants not contesting ideas, which can expose flaws and 

shortcomings in ideas and lead to their refinement and improvement (Curato et al., 2013). 

Instead of presenting a draft Water Management Plan to the community in order to inform 

and consult on its contents, using appreciative enquiry to identify implementation mechanisms 

at a catchment scale would draw out local knowledge, identify strengths to draw on and locally 

relevant management mechanisms that the community can use to meet the scientifically 

determined targets for the Water Management Plan. 

This approach builds engagement and ownership, as it draws out the community’s own 

knowledge and incorporates their actions into a management regime. 

This can be used both for designing policy, and for reviewing its implementation. 

This is an approach that requires active engagement with the community, and the flexibility 

to respond to the products of the community’s deliberations. For a regulator to use it with a 

community requires significant investment in new skills, and a willingness to adapt in line with 

the community’s aims. 
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The technique can be used to develop management options that operate within environmental 

or even regulatory constraints, making it a powerful tool for recognising strengths that can 

be used to achieve community aims.  

Using the community to identify their own strengths is a powerful way to identify the social 

and economic roles that water plays in the community and allows for the development of a 

more holistic social-ecological management regime, rather than an environmental 

management regime. 

This is the approach that was used to identify water sharing in the Ringarooma as a project 

for real-time monitoring of environmental indicators through Sense-T (Sense-T, 2014). 

 

Positive Deviance 
Positive deviance is a method for identifying members of a community who behave differently 

than their peers (i.e. are deviant) in a way that achieves positive outcomes (i.e. is positive) 

(Marsh et al., 2004). It was originally developed in a child nutrition project in Vietnam, where 

the authors identified that some children in the same community were better nourished than 

others and investigated why, identifying that some families fed their children three meals per 

day rather than the customary two meals (Marsh et al., 2004). The identification of these 

positive deviants allowed for the development of an intervention that was based on techniques 

that fit with local culture and within existing resources, and was demonstrated to be effective 

within the community, making implementation easier and more effective (Marsh et al., 2004, 

Wilder and Walpole, 2008) 

A key premise of integrated water management is the integration of social, economic and 

environmental factors. As discussed in chapters 2.1, 3.1, 4.1, 5,1 and 6.1, the design and 

implementation of the Australian model is heavily weighted to environmental factors, with 

little consideration of social factors. 

Either as a prelude to community engagement or as a standalone research initiative, positive 

deviance can help identify resources and capabilities in the community that can be leveraged 

to improve water management and can be used to inform the social and economic catchment 

profiles developed for planning. 

Had it been used in the Ringarooma, there is a strong chance that the process of adaptive 

management would have been identified or developed, or the individuals who started the 

process would have been identified and their input sought on how to manage the resource 

within the bounds identified by the physical science.  
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There are barriers to its effective use. Positive deviance requires sufficient data to identify 

issues, as well as the capacity to identify positive deviants (Marsh et al., 2004). Once identified, 

the regulator needs the flexibility and scope to be able to develop and implement management 

approaches that leverage the strengths of the positive deviants.  

 

Most Significant Change 
Evaluating the changes that a community identifies as important is an important qualitative 

filter for any quantitative study. Most significant change can be used in designing policy, to 

identify what changes people have noticed, what matters are important to them, and what 

they value most (Dart and Davies, 2003). At a minimum, this can help frame management 

policy in terms that the community relates to, if not support actual incorporation of local 

knowledge and management arrangements. 

The process of developing stories on change allows users to develop a rich picture of how 

the community interacts with their environment and the management rules and norms that 

are in place. This allows for a more holistic appreciation of the impacts, knowledge and drivers 

of change, which is a critical element of summative (retrospective) and formative (prospective) 

evaluation, which can inform the design, objectives and implementation approaches of water 

policy. The scale of change can be a measure of what has changed, what aspects of the change 

are most valued, and of the readiness of the community for incremental versus transformative 

change. 

Using most significant change requires trust between the evaluator and the community 

member, and an ability to be objective and open to criticism through the prioritisation process 

(Dart and Davies, 2003, Davies and Dart, 2005). Its use also requires the flexibility to 

incorporate insights into management, and the ability to value unintended as well as intended 

outcomes. 

 

Conclusions  
All Water Acts around Australia have objectives for economic, social and environmental 

sustainability. Water planning processes that rely on markets to manage allocation and 

consultation instead of participation miss significant opportunities to work towards those 

objectives transparently and effectively. While the initial aims of the NWI were to bring all 

states up to a minimum standard, there is now ample scope to move beyond top down 
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processes and start developing local management arrangements that give agency to 

communities. 

Society and nature cannot be separated – they interact as a system where changes in one area 

have flow-through impacts on other parts of the system (Latour, 1993, Lansing and Fox, 2011, 

Boelens et al., 2016). By using tools such as these and by basing all water plans on the premise 

that change is constant and natural and social systems are constantly in flux, water 

management planning and implementation becomes an adaptive, experimentalist approach 

that seeks to constantly learn from its experience, innovate through new and old knowledge 

and integrate social and economic strengths and needs into environmental realities. 

Adaptive management is the process of learning from previous interventions and using that 

learning to adapt and modify future interventions (SASENRM, 2010). By moving away from 

science-centric management approaches that assume near perfect knowledge of the system, 

the real-world complexities and dynamics of a natural system can be accommodated. Using 

strengths based, participatory approaches can improve the understanding of the system and 

its linkages with other systems and can improve feedback between the real world and the 

policy logic. This enables and supports adaptive management.  

There is still a very strong role for state and territory governments in a regime of strengths-

based co-management. Not every community is capable of self-management or of leading 

water management not everyone has strengths in water management, and not every benefit 

will be related to water alone. A transition to community-based strengths-based management 

will take time and curation. These approaches are no panacea, and in instances where there 

is low community cohesion, little ability to cooperate or no real strengths to draw on, then 

there is need for greater oversight and involvement while water management capacity is built. 

There will always be a role for government in the oversight of the application of sanctions, 

and as a representative of the public interest beyond catchment confines and to help minimise 

power imbalances in catchments. 

The addition of strengths-based approaches to policy design largely fits within the existing 

national water management framework. To be successful it is about recasting the design, 

implementation and evaluation process from being a policy regime that is run by central 

agencies to one that actively seeks to understand local communities and to foster their water 

management capacity. 

The role of the state then shifts from having sole responsibility for policy design and 

implementation, to one of providing data and developing information to support evidence-
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based decision making, of taking learnings from individual catchments and making them 

available for water management in other catchments at the regional, state, national and 

international level. This would require that government staff who interact with water users 

have not only an understanding of hydrology and scientific environmental management, but 

also understand the use of strengths-based approaches and have the autonomy and flexibility 

to experiment and innovative and meaningfully engage in adaptive management. 

As discussed in Chapters 2.1, 3.1, 4.1, 5.1 and 6.1, the severity of the problem of 

overallocation and the patchy and protracted uptake of COAG 1994 and NWI requirements 

created a level of urgency and a need for consistency and simplicity. This need for simplicity 

and consistency meant that community consultation was the highest level of public 

participation to which policy developers aimed. 

Now that the basic tenets and mechanisms of COAG 1994 are in place across the country, 

there is scope to build a more nuanced and contextual system for water resource 

management that works with communities as capable and adaptive partners in the design, 

implementation, operationalisation and evaluation of water policy, rather than continuing to 

treat them as simple recipients of government policy (PC, 2018).  

If new adaptive approaches to water management are implemented then ongoing research is 

required in order to understand how the state can best balance its regulatory duties to ensure 

sustainable water use and to be accountable, and how it can enable and foster adaptive 

management, experimentation and innovation and knowledge transfer across regimes. The 

current approach to water management is too reductionist in the roles it assigns communities 

and their members and is in need of reform if the WRM regime is to cope with the future 

challenges of enabling a productive agricultural and water sector in the context of changing 

climate, better information and greater intensification of agriculture to feed a hungry world. 
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Chapter 7 Discussion and Conclusions 
 

From integrated to integrative water management  
This thesis investigated a model of adaptive management developed by the irrigation 

community in the Ringarooma catchment in North Eastern Tasmania to meet their own local 

needs and to obtain greater agency in managing water to meet the conditions and objectives 

of Tasmania’s Water Management Act 1999. 

The following frameworks were used to understand the adaptive management model:  

• Holling’s adaptive management (Holling, 1978) 

• Social ecological systems (Ostrom, 2009) 

• Community resilience (Berkes and Ross, 2013) 

• System dynamics (von Bertalanffy, 1926, Forrester, 2007) 

• Strengths based community development approaches (Cooperrider et al., 2008, 

Davies and Dart, 2005, Marsh et al., 2004, Rhodes and Antoine, 2013) 

The literature review identified that the ability of local communities to deploy local 

knowledge, learn by doing and share knowledge is critical to their ability to be resilient in the 

face of climate change. It also identified that current frameworks for integrated catchment 

management are ineffective at leveraging local knowledge. This observation was consistent 

with the findings of Chapters 5.1 and 6.1, which describe analyses of the provisions for 

participation in Australian water policy and the relationship between adaptiveness and 

participation. 

The Ringarooma adaptive management model evolved from an experiment by one farmer to 

influence stream flow levels using excess stored water, to a community effort with oversight 

from government, to a collaborative, information sharing process between farmers and the 

regulator that featured experimentation within the irrigation season and community led 

innovation. This process of experimentation, innovation and social learning is not a panacea 

for effective water management, but is an important aspect of adaptive water management 

(Armitage et al., 2009, Maarleveld and Dabgbégnon, 1999, Pahl-Wostl et al., 2012, Schmidt, 

2013). 

The model is relevant for achieving the objectives of IWRM while avoiding the shortcomings 

of centralised, top-down management that limits most IWRM models at present (Biswas, 

2008, Boelens and Vos, 2012, Mackenzie, 2008). It was recognised by the community as 

building social capital and networks, and facilitating the sharing of ideas to address local issues 
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other than water availability, as shown in Chapters 3.1 and 4.1. While use of the model 

allowed water users to meet water use targets set by government, there had been a long-

term decline in ecological values in the river (DPIPWE, 2014). As discussed in Chapters 3.3 

and 4.1, in the absence of a more nuanced management regime that addresses these identified 

issues, there remains the risk that further use of the model could stress the river and lead to 

reduced water access. 

The policy change in Tasmania that sought to allow state-wide use of this approach was 

introduced at short notice. Its implementation gave no consideration to change management 

(educating communities in the change in water policy and its implications) or enabling 

communities to have a say in developing local tools for managing their water under extreme 

stress. The policy was underpinned by a statement that the department would rely on 

education rather than enforcement, which undermined the logic of the water management 

policy (managing water within rules) (DPIPWE, 2015c). This was at a time when there was a 

very strong incentive to break water access rules, which could easily deprive other water 

users of fair and equal access to water at the same time. These were not identified as issues 

in the departmental review of the operation of the policy, but was identified by water users 

as an issue (DPIPWE, 2016b, WUGC, 2016). 

Tasmania’s approach is not isolated.  Across eastern Australia, current approaches are not 

well suited either for linear adaptive management or for leveraging local knowledge and fitting 

in with local management ideas.  As shown in Chapters 5.1 and 6.1, while South Australia, and 

to a lesser extent Victoria, have water management frameworks that accommodate 

innovation and draw more extensively on local knowledge than other regimes, no state has a 

regime that is particularly well suited to managing for environmental, social and economic 

outcomes, or for managing adaptively and integratively. 

As shown in Chapters 3.1, 3.2, 4.1, 6.1 and 6.2, the incorporation of local knowledge can be 

addressed by shifting away from top-down community consultation and engagement towards 

using strengths-based, participatory approaches for planning that build capacity amongst water 

users (Mackenzie, 2008). Using the tools identified in Chapter 6.2 at the design stage of water 

management alone will have limited effectiveness, so this shift needs to happen alongside the 

incorporation of greater roles for communities in managing and governing their water, and in 

reviewing the effectiveness of water management regimes (Maarleveld and Dabgbégnon, 1999, 

Robertson and Choi, 2010). 
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The adaptiveness of a water management regimes can be enhanced by delineating between 

central management rules, such as allocations and conditions of access, and local management 

tools such as water sharing or targeted event-based environmental management (Pahl-Wostl 

et al., 2011). By maintaining (and enforcing) strong environmental management objectives, and 

by encouraging and empowering communities to develop local rules, and test new approaches 

within the bounds of water availability, a water management regime can be become more 

adaptive, and support more resilient and innovative communities (Robertson and Choi, 2010, 

Robins, 2008, Armitage et al., 2008). The ability to experiment and trial new approaches is 

not the only ingredient for innovation and resilience. Reducing the top down aspects of 

current management regimes around Australia can remove barriers that governments 

unconsciously impose on communities (Bell and Quiggin, 2008, Reeson and Tisdell, 2010, Pahl-

Wostl and Kranz, 2010). For jurisdictions looking for water reform based on Australia’s use 

of central allocations, markets and water sharing rules, it is important to factor in the social 

aspects of water management while considering water allocation and trading systems – to 

appreciate the community as a source of institutions and knowledge, rather than assume they 

are automatically transgressors and resistant to water management reform. 

It is worth noting that while most regulatory frameworks do little to encourage participation 

or adaptiveness, particularly community level innovation, they also put few barriers in the way 

of doing this, as was identified in Chapters 5.1 and 6.1. The barriers are mainly institutional 

and cultural, relating to the mental models and previous experience of water planning and 

resource management within governments (Robards et al., 2011, Robertson and Choi, 2010). 

The introduction of the integrated water management through the National Water Initiative 

was the result of extensive coordinated effort, investment and re-enforcement (NWC, 

2014a). This suggests that cultural change and shifting mental models is possible, if there is 

adequate investment and commitment. 

 

Beyond water markets 
There are two primary mechanisms for managing water scarcity in Australian water 

management: water allocations that vary according to the amount of water available, and the 

use of water markets to encourage the use of water for high value, economically efficient 

products (NWC, 2014b). Scaleable allocations reflect the amount of water in the river. Water 

markets reflect the desired policy outcomes from that water. 
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Water markets allow allocation holders to obtain value from water without using it for 

production (PC, 2018). Trading water can be highly profitable, especially in times of scarcity 

(Slattery and Campbell, 2018). Water markets are a valuable tool for managing scarcity, but 

they do have drawbacks (Bell and Quiggin, 2008, Boelens and Vos, 2012, Reeson and Tisdell, 

2010). 

In terms of production, water markets reward those who can invest in large scale production 

of high value. Typically these are enterprises with access to capital and which can invest in 

automation and achieve economies of scale (Lankford, 2012a, Bell and Quiggin, 2008). While 

these enterprises are the main beneficiaries of water markets, those who sell water to them 

are also beneficiaries of their investment as they have ready buyers and can sell at often high 

prices, and can obtain a stable source of income during periods of water scarcity, which can 

provide greater financial security than investing in producing a crop, which is higher risk and 

in some instances not as profitable (PC, 2018). Despite these successes, water markets may 

lead to a gradual decline in the diversity of enterprises and the viability of small and medium 

scale farming, although the effects of this are difficult to disentangle from general rural decline, 

and the corporatisation and intensification of agriculture (Kiem, 2013, Wheeler et al., 2014, 

Slattery and Campbell, 2018). 

Markets only govern one aspect of the values that exist around a river. As well as impacts on 

rural populations (both positive and negative), there are cultural values and social amenity that 

water provides that are not covered by markets, and where water is not treated simply as a 

production input (Lankford, 2012b, Reeson and Tisdell, 2010, Pahl-Wostl et al., 2012, Boelens 

et al., 2016, Boelens and Vos, 2012). 

Non-financial and cultural values for water are often seen as facets of primitive or 

unsophisticated cultures (Boelens et al., 2016, Boelens and Vos, 2012). The work that goes 

into maintain a healthy river through initiatives such as River Watch and Land Care, the work 

and pride from cultural events associated with water (such as the Derby River derby in the 

Ringarooma) and the recognition of the important links between river and community (such 

as the need to maintain a healthy and productive river to support a big enough population to 

field a football team) show that although the language and rituals are different, the basic values 

are the same. While livelihoods are at the centre of most people’s daily considerations, many 

communities, such as the Ringarooma irrigators, are interested in more than just extracting 

water from a river to make money. River water, has social and cultural value as well as financial 

and productive value. This suggests that while a useful tool, water markets will only go part 
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of the way, or may eventually even be a hindrance, to achieving sustainable and resilient water 

communities. As competition for water escalates, particularly in the times of extreme scarcity 

that are forecast as part of increased climate variability, then the assignment of high economic 

values to water will come at the cost of non-financial values and community values. To some 

extent this is protected by the use of allocations and sureties, which prioritise town water, 

firefighting and stock and domestic water, but it means that the price of low-cost, high-value 

inputs becomes untenable (Slattery and Campbell, 2018, Crase and Gawne, 2011). Having 

highly efficient, economically viable enterprises may enable public or private investment in 

public amenities, but this can come at the cost of existing water values and social institutions 

(Boelens and Vos, 2012; Reeson and Tisdell 2012). 

 

The integrity of government in water management 
The philosophical underpinning of Australian Water Resource Management is Hardin’s 

Tragedy of the Commons (Hardin, 1968). Hardin’s theory posits that common pool 

resources, such as water, will be inexorably and inevitably degraded unless managed through 

privatising the commons, as individuals will act solely in their own interest and maximise 

resource consumption (Feeny et al., 1990, Hardin, 1968). The universality of his theory has 

been disproven (Ostrom, 1990, Ostrom, 2009, Feeny et al., 1990), as people have shown 

capacity across the world to collaboratively address resource overuse and limitations (as 

done, for example, by the Ringarooma Water Users Group). Even if this theory were 

universally true, the application of it in Australian Water Resource Management relies on 

centralised government structures being highly effective and reliable governors of water. 

A major issue that has become apparent in recent years is that governments have not been 

effective at managing water. Expert groups and reviews have highlighted the limited 

consideration of climate change in water planning and governance (Wentworth-Group, 2018, 

PC, 2018), and high profile reporting on breaches of water management rules, in some cases 

encouraged and supported by senior politicians and bureaucrats (Papps, 2018, Joyce, 2017). 

This theft of water is treated as theft from the environment, rather than also being theft from 

neighbours, which underscores the need to build greater ownership of water management 

amongst communities to build a better appreciation of the role of planning in supporting water 

security. 

As well as active hostility from some bureaucrats and politicians to environmental 

management provisions in water policy, there is also the issue of significant under-resourcing 
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of the public service (Joyce, 2017, Papps, 2018, Slattery and Campbell, 2018). This means that 

plans are rarely rewritten at expiry, rather they are extended or rolled over (see for example 

Queensland (2018)). As well as this there are ever growing demands for information and 

operations, but these increases are rarely fully funded. The explosion in water planning of the 

early to mid-2000s saw the development of plans that were based on adequate resources for 

implementation. Those resources have largely stopped growing or have shrunk, meaning that 

one of the most critical assumptions about implementation (who does the actual work) is no 

longer accurate (Slattery and Campbell, 2018, Papps, 2018) 

For water management to be effective governments need to provide a transparent, credible 

and consistent regime of measurement, monitoring and compliance. There has been 

reluctance across most states to enforce water user rules. For example, Tasmania has issued 

two penalty notices in the past two decades (RWMO, 2013).  To issue a penalty notice in 

Queensland, the proposed notice first has to be approved by a departmental committee, and 

the process can take one to two months, which may explain why the Queensland government 

has only ever issued one, which was identified as a significant cultural issue in the Independent 

audit of Queensland non-urban water measurement and compliance (DNRME, 2018). As 

discussed in Chapter 3, for locally driven adaptive management to work and be seen as fair 

across catchments, it is critical that governments monitor water use more actively and 

increase their use of compliance and enforcement mechanisms where people breach their 

entitlements and conditions of access (Ostrom, 1993, DPIPWE, 2013b). 

This is where this research enters the debate. Adaptive management such as that used in the 

Ringarooma offers a model for dealing with short term scarcity (water sharing) as well as a 

framework for overcoming environmental challenges (collaborative management). As well as 

adaptive management, there needs to be consideration given to how information generation 

and provision can support better environmental literacy and decision making, when it is 

focussed on the end user. The role that data and information plays is subtle. It is evolutionary 

rather than revolutionary, but it has the potential to be highly transformative. Building literacy 

through better information provision and both encouraging and enabling water users to 

develop locally sustainable adaptive management regimes can transform how communities 

manage scarcity and environmental pressures, and build social capital and networks to identify 

and respond to other pressures (Boelens et al., 2016).  

Community driven adaptive management and building literacy through better information 

provision are not panaceas. They are only part of the policy responses required to building 
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resilience in water dependent communities. There’s still a strong case for centrally driven 

water allocation and water assessment and compliance action, but as the scope for better 

information increases, then so does the scope for management regimes that embrace 

complexity, seek better outcomes for water availability, the environment, the economy and 

communities, and create deeper but more nuanced accountability systems for environmental 

management and environmental impacts. 

Currently agricultural policy, environmental policy, land management policy and water policy 

are poorly integrated (Knox et al., 2012, PC, 2018). While agricultural policy may consider 

water availability during its design, there is little ongoing feedback between water management 

and agricultural policy. Water planning, water use and management for social, economic and 

ecological outcomes needs to be more integrated than at present (Gupta et al., 2013, Biswas, 

2004). Water availability is managed through water resource plans. Community and social 

outcomes sit under a patchwork of policies. To achieve the premise, if not the promise, of 

integrated water management, these need to be governed and managed under the same 

auspice as water and community (Biswas, 2008, Johnston, 2013, Pahl-Wostl et al., 2010). 

As well as being integrated, water resource management needs to be integrative. It is not 

adequate to write a single plan every 5-10 years – it is necessary to continuously monitor for 

changes in the operating environment and to be able to tweak management settings as needed 

(Holling, 1973, Holling and Meffe, 1996, Robertson and Choi, 2010). Changes in technology 

since the rounds of water reform that sparked the current water management framework in 

1994 mean that this monitoring and decision making is becoming ever more possible. 

One of the most fundamental advances in water management technology is in hydrological 

modelling. Developing hydrological models was a lengthy and costly endeavour, which meant 

that once a model was developed there was little scope of it being updated. As occurred in 

the Ringarooma, it is now possible to monitor and model in real time, by feeding real-time or 

high-frequency sensor readings into a hydrological modelling system (Source) and a machine 

learning system (Sense-T, 2014). This allows for not only low cost, continuously improving 

modelling based on greater detail, but also for short term predictions of water availability.  

 

How is this transferable? 

  

Beyond Ostrom’s rules, which are retrospective and analytical, there is no simple heuristic 

for identifying whether a community is able to use a RAM style framework. While detailed 
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research over decades might lead to an identification of such a heuristic, an implication of the 

use of a social learning framework is that of evolution of capacity in a community through the 

development and transfer of ideas and approaches, and through the ongoing evolution of 

management and governance approaches. Taking a normative approach to community based 

water management involves setting management baselines and targets, but then using 

strengths based approaches to identify how the community can become more involved in 

water management and evolve their local water management approaches in an arena of 

devolved responsibility. 

This normative approach sees collaborative or participatory management as an ambition for 

all water management, albeit with strong rules and baselines, and that a policy aim is needed 

to pursue this to enable better management outcomes, rather than the current deficit based 

approach that focusses on preventing going below the lowest common denominator and has 

no further ambition. 

Due to the design, resourcing and focus of this research, it was not possible to research where 

RAM would be appropriate as a model or as a framework, or to identify whether there are 

settings that would permanently preclude the adoption of RAM. In the absence of detailed 

research into the settings in which RAM can be replicated, Chapter 6.2 presents tools that 

can help both understand and simultaneously develop management capacity and resource 

literacy through collaborative and evolutionary approaches. 

It is worth noting that the presence of real-time data can have a transformative effect on 

accountability and compliance. The use of collaborative management on its own can carry 

risks, particularly if implemented by an under-resourced bureaucracy or by public servants 

who do not have the requisite community development skills to use these tools. The 

availability of real-time data for collaborators (if not the broader public) directly hinders users’ 

ability to cheat or bend the rules by allowing for perpetual or retrospective audit based on a 

commonly-owned data set. 

 

What would a water resource management policy regime that seeks to 
be fully integrative look like? 
The current regime is linear, poorly connected, and rigid. Linearity and rigidity are poorly 

suited to managing complexity or to governing social-ecological systems (Holling and Meffe, 

1996, Pahl-Wostl et al., 2012, Robertson and Choi, 2010, De Bruijn et al., 2002). 
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Figure 7.1.1 The Tasmanian planning and consultation process 

 

The above diagram (Figure 7.1.1) represents the planning and consultation process in 

Tasmania. It is analogous to most water plan processes around the country. It is notable that 

there is little involvement from the community in determining how to govern and manage 

water resources. 

To enable comparison with the Ringarooma Adaptive Management model presented in 

Chapter 4.1 (Figure 4.1.1), this process has been presented as a process flow diagram below 

(Figure 7.1.2). 

The characteristics of this are the small levels of participation by the community, the 

infrequency with which new data is used to assess the state of the river, and the limited 

approach to responding to water scarcity, which is driven by government. 
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Figure 7.1.2: General process flow for eastern Australia’s water management regime 

 

 

In contrast to the above model, which relies on linear processes and centralised decision 

making, Figure 7.1.3 below outlines an approach that focusses on adaptability, integration, 

better information flow and devolution of both responsibility and agency to a more local level. 
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It achieves this by encouraging the development of local management arrangements to operate 

within the boundaries of water allocations and environmental constraints. It still features the 

regular if infrequent modelling and data imports, but it allows for community innovation and 

experimentation. 
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Figure 7.1.3: General process flow for an adaptive water management regime 

 

This framework wouldn’t discard the significant advances made in water management in the 

last two and half decades of water reform. Rather this framework seeks to integrate the 

understanding that has evolved in the same about institutional governance, community-based 

water management and to incorporate the potential of new technologies to significantly 

improve the achievement of social, economic and environmental outcomes. 

Figure 7.1.4 below represents how the introduction of real time data would change the model. 

In this setting, data is continuously imported and modelled. This real time data and modelling 

means that each time a decision is taken it can be taken based on the best available data and 

the impacts of a decision to intervene (or not) can be monitored in real time to allow for 

adaptive action. This additional data at higher frequency means that the timescale for adapting 

interventions can be significantly reduced without affecting management outcomes. While real 

time data represents an opportunity for better monitoring of impacts, not all ecological 

impacts are assessable in real time – some changes will take years or decades to manifest and 

be difficult to attribute to any particular action or set of actions. Real-time monitoring does, 

however, provide the basis for a longitudinal dataset against which to identify and evaluate 

impacts, and the development of continuously improving predictive models (such as those 

using machine learning) can be expected to support decision making around individual 

management responses and their probable impacts on river health and water availability in a 

way that is not considered in current water management regimes. 
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Figure 7.1.4: General process flow for an adaptive water management regime using real-time 

data. 
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As with Figure 4.1.1, the connections between the data and individual decisions is not shown 

– it is constantly being developed and constantly available, meaning the data can be drawn on 

for any decision and can be used for retrospective impact assessment or for prospective 

modelling and decision support. 

The key distinctions are the availability of real time data for management, and the involvement 

of the community in identifying priorities, objectives and techniques. This is not expected to 

change the allocation process (other than provide deeper insights into water availability and 

use patterns for future determinations of water allocations), but rather to activate local 

knowledge and pride to develop, trial and evolve locally viable management responses. At a 

government level, the monitoring and enforcement aspects would be the same – people would 

still be accountable to their allocations and their conditions of access. 

The provisions of Acts and regulations would largely remain the same, apart from adding 

objectives on adaptive management in collaboration with catchment communities. The local 

management arrangements could be codified either as community agreements or as 

operational policies of the administering department – depending on how much involvement 

was needed and agreed to by the administering department. 

As Figure 7.1.5 shows below, an advantage of this framework is the potential to reduce the 

timescales for adaptiveness while increasing the range of options for taking adaptive action. 

While water plans have hardwired provisions for adapting to water availability – namely 

scalable water allocations and water trading – these do not cover all circumstances, do not 

necessarily reflect local knowledge or culture and are not the only way to manage scarcity or 

other temporary resource challenges.  

Beyond scaling back water allocations or forcing people onto the water market to buy more 

water, the plans have no real way of adapting to changing circumstances outside of the 5- and 

10-year review process. Even those processes are subject to under-resourcing, and may not 

be carried out with integrity. 

Water plans have defined provisions for adaptiveness – e.g. scalable allocations and water 

trading, but otherwise are only reviewed every five years, with an expected new plan to be 

produced every ten years (if resources are allocated to rewriting a plan rather than simply 

extending it).  

Outside of the planning framework the legislative framework can be modified at any time. 
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Figure 7.1.5. The timescales at which different water management models can adapt 

 

How relevant is Ringarooma Adaptive Management to other areas? 
The case study of locally-driven adaptive management in this thesis is the Ringarooma 

catchment, a small catchment with relatively low resource pressure (i.e. it has not been 

overdeveloped), a well-connected community in an area with generally reliable rainfall, and 

with largely homogenous produce and production techniques. As discussed in Chapters 2.1, 

3.1 and 3.3, this is an ideal physical and social setting for collaboration, knowledge transfer 

and social learning. The scale, connectedness and water security of the Ringarooma is not 

representative of many catchments around Australia. 

So how can this small catchment in a corner of a small island inform water management 

elsewhere in Australia, or indeed in other jurisdictions that have or are seeking to adopt 

Australian-style water reform? 
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Firstly, the Ringarooma adaptive management model offers no panacea, either as a model for 

water sharing, or as a framework for social learning and innovation. Every catchment is unique. 

The Ringarooma catchment, with its social, environmental and economic conditions, is 

particularly well suited to an evolutionary water sharing model, as is shown by the ease with 

which the social learning and innovation framework was maintained.  

While most catchments around Australia are significantly larger, with water users more 

remote from each other, with varying rainfall and river flow, and varying degrees of 

development and over-development, the basic management approach and policy framework 

across the country is the same. The approach (shown in Figure 7.1.2) of water planning to 

identify water availability and needs, followed by consultation of documents that is limited to 

their technical aspects, followed by plan implementation with limited review, has the same 

basic structure across the country. While planning occurs generally at a whole of catchment 

scale, as it needs to in order to properly consider hydrology, implementation largely occurs 

at a more local area, either in specific reaches or geographies of the catchment. This 

separation into sub-catchment management areas allows for more customised management 

options for river mouths versus head waters, and the different hydrology, industry and 

communities that occur along a river. The sub-catchment scale is the scale at which to 

introduce the framework for social learning and innovation framework.  

The Ringarooma had an easily definable scale at which to plan and govern, whereas the 

research undertaken to inform catchment planning needs a strong component on defining 

social ecological systems and spheres of influence in order to identify where the optimum 

areas are for collaboration and knowledge sharing, and how those areas influence each other. 

The Ringarooma framework operates within the bounds of current water planning outputs, 

so there is no need for governments to change boundaries or internal water planning 

practices. Rather, as identified in Chapters 2.1, 5.1 and 6.1, there is a need to change from 

consulting communities on draft plans to more participatory and collaborative approaches 

that encourage the community to produce their own knowledge, principles, tools and 

objectives for water management (within the bounds of water availability and environmental 

objectives determined by professional hydrologists and ecologists). Once the local 

management objectives, principles and tools have been determined, there is then a need to 

continue supporting the community in implementing these objectives. 

Currently when a new plan is developed, community members will discuss amongst 

themselves the weaknesses (and occasionally strengths) of the new plan, and how they would 
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do things better. The incorporation of a stronger role for communities allows them to 

contribute local knowledge, test their ideas and identify better ways of achieving water plan 

aims and objectives within the constraints determined by planners. 

Within current management techniques, it can be hard to envisage collaborative techniques 

happening in catchments and management areas with dispersed populations, where the ability 

to gather and share knowledge and monitor progress is limited by distance, and the effort 

that it takes to get together. The impetus for change in the Ringarooma was a policy change 

that led to management practice changes. Elsewhere the impetus can come in the form of a 

policy change, a climatic event, or through central facilitation and knowledge sharing. Without 

explicit support it is likely that these groups will evolve in a more reactionary manner to resist 

government intentions rather than to work towards them (again, as happened in the 

Ringarooma). This would challenge governments and set water management back significantly. 

 

Information provision alone is not an efficient way to change behaviour. The effects of carbon 

emissions have been understood for as long as the effects of smoking, and yet carbon pollution 

and smoking are still common. The community consultation process used in water planning 

around Australia is one of providing a set of technical information and expecting the 

community to provide an informed response within a set timeframe. The information 

provided is technical and presented in an academic/technocratic manner – long reports on 

relative spatial and temporal distributions of macroinvertebrates, changes in mean annual 

discharge, probabilistic descriptions of the accuracy of yield models, and the outputs of models 

on groundwater-surface water interactions. These are all critical elements of effective water 

planning, and need to be publicly available for scrutiny, debate and further development, but 

it is difficult for most water users to identify which parameters and which outputs are most 

consequential. This style of information provision does two things. Firstly, it limits 

stakeholders’ ability to engage with the water planning process and water plans. Secondly, it 

also limits their ability to engage with catchment dynamics and management at a meaningful 

level, and to build capacity for self-management, as it mystifies the basic information on the 

functioning of the catchment and makes engagement with officials less appealing and more 

difficult due to jargon and a perceived gap in technical ability. 

In this setting, data can play two significant roles.  

The first is to develop rich datasets that allow for scenario analysis, both during the 

development of water plans and during the development of local management options, so that 
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both planners and water users can explore the impacts of different interventions under 

different flow regimes. This is transformative for co-management or local management, as it 

removes the need to understand the intricacies of hydrology and hydrological modelling and 

allows water users to investigate options in the same way that planners would be. As shown 

in Chapters 3.1, 4.1 and 6.1, this removes much of the information asymmetry that exists in 

water management and helps in water users’ transition from policy recipient to policy 

participant. 

The second role is enabling real-time monitoring and predictive evaluation of interventions 

through the use of large data sets and real-time modelling and predictive models. This role 

enables far greater experimentation by facilitating early identification of impacts, providing 

transparent data on river status and health and allowing for better attribution of impacts to 

actions. This reduces the risk of experimentation and innovation both water users and to the 

regulator. Real time information coupled with publicly displayed modelling could also remove 

or resolve disputes about the accuracy of hydrological model, as it can be verified in real time 

simply by visiting a gauging sensor and comparing streamflow to observed flow. 

The impact of these two roles that information can play is strongly moderated by the way in 

which information is provided. If better information is portrayed in technocratic, research-

like formats, then it is still of relatively little use to end users. If it is portrayed in a decision-

oriented manner it can greatly enhance the water user’s ability to make better outcomes. 

As discussed in Chapters 3.1 and 4.1, real-time information has the potential to have a 

transformative impact on water management techniques and on water management 

outcomes, but simply providing the information, even in the most bespoke and high-quality 

user-friendly format, is no guarantee of a positive change, or indeed of any change at all. 

Ultimately it is the way that information is used that determines outcomes, not the way it is 

provided. 

This brings real time information back to the question in Chapter 3 of single-, double-, or 

triple- loop learning. Individuals can use information to learn in different ways. Single-loop 

learning is the simple acquisition of facts, such as grasping the relationships between rainfall 

and river levels or water temperature and river health. Double-loop learning is the 

combination of different sets of facts to create an understanding of a complicated situation, 

such as understanding that low rainfall is likely to lead to low river levels and high 

temperatures, which is likely to impact river health. Triple-loop learning occurs when the 

complicated situation is understood in terms of complex dynamics in a way that can change 
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paradigms or mental models, such as realising that low river levels and high temperatures are 

not just bad for the environment, but ultimately bad for the individual water user and their 

community, and that careful management of river health is in their own self-interest as well 

as ‘the right thing to do’. 

In water planning and community consultation, these links are often not made, with the aim 

being of imparting enough information to achieve consent to, or even buy-in, to a water plan, 

rather than to build capacity and literacy in managing water. Providing better information on 

its own, without aiming for triple loop learning and enabling innovation from communities, is 

likely to achieve little other than highlighting and increasing the divide between the mental 

models of water planners and water users (Pahl-Wostl, 2009, Maarleveld and Dabgbégnon, 

1999). 

 

Transformative but not revolutionary 
As with the introduction of real time data alongside decision and discussion support tools, 

change in water management will take time. Drawing together insights from across this thesis, 

there are three steps that are likely as part of this transition. 

First there is the time required to scope how policy will shift to accommodate local 

management arrangements being the norm rather than the exception, ideally through on-

ground piloting to identify the operational issues that arise before finalising policy (Chapters 

2.1, 3.2, 5.1, 6.1, and 6.2).  

Secondly there is a process of change management, convincing the community that their input 

is sought and valued at an operational level and that changing practice in response to a 

changing environment is a worthwhile investment of time and resources (Chapters 4.1, 6.1, 

6.2).  

Thirdly there is a process of capacity building, both by central authorities and through the 

process of learning what works and how to collaborate and innovate at an individual and 

community level (Chapters 2.1, 3.1, 3.2, 4.1, 5.1, 6.1, 6.2, and 7).  

The time for these processes of scoping, enabling and empowering will vary from jurisdiction 

to jurisdiction and community to community. As shown in Chapters 5.1, 6.1 and 6.2, 

governments start from different bases in building internal capacity and changing their culture 

and perspectives from a tragedy of the commons world view of low trust in resource users 

to one of co-management and community capability. Communities also start from different 

bases, with different histories of collaboration, different amounts and types of social capital, 
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different amounts and flows of financial capital, and different types and stocks of human capital 

to draw on and develop (Chapters 2.1, 2.2, 4.1). 

Some states are already moving in this direction, such as South Australia, which has both a 

participatory planning process with provisions for local innovations, as well as the state’s 

Digital by Default policy, which encourages the use of new technologies for measurement and 

analysis and lays the groundwork for more data-intensive monitoring and assessment in the 

future (SADPC, 2017). Some states, such as Queensland, have made few changes since 

updating their water planning frameworks to meet NWI requirements (Queensland, 2018). 

The innovation seen in the Ringarooma happened as a reaction to the regulatory framework, 

rather being supported by it, and, as discussed in this chapter and in Chapter 3.2, subsequent 

efforts to extend this style of management through the emergency drought policy did not 

have a process of change management or capacity building. 

As climate change increases rainfall variability, temperature and evaporation, and hence 

decreases reliability of runoff and streamflow, and as farmers become better digitally 

connected and farming practices become ever more data-driven, governments will need to at 

least keep up with the community, if not remove obstacles to local innovations in water 

management. The suite of reforms to date have largely brought all water users into a 

framework that can manage scarcity, but not at the timescales that are likely to be required 

or in a way that aligns with community knowledge and interests. As the productivity 

commission says it is time for a new NWI, which focusses more on institutional arrangements 

(such as co-management) and on the pressures of climate change (PC, 2018). While the model 

adopted in the Ringarooma is specific to their local and institutional dynamics, as a framework 

the Ringarooma is part of this equation. 
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Appendices 
Appendix 1 Semi-structured interview format 
 

            

 
Demographic questions were covered at the first interview with the water users group 
members . Subsequent questions were repeated at subsequent interviews  

General How's the river?                      
                          
 How do you use water?                      
                          
Demographic Gender   Age range   Family   off-farm income?      

 M F 
25-35, 36-45, 46-55, 56-65, 
65+ Single/partner # children Y N      

 Water storage size Water extraction tech $/ML extraction cost $/ML return        

 ML Days 
pump, gravity dams, weir 
etc. known? share? known? share?      

              
Water 
management What does water security mean to you?                    
co governance                          

collaboration 
What has worked well for you in the past in maintain access to water 
security?                

                
   Do you choose crop/pasture/product types based on seasonal forecasts?         
                          

 
What historical efforts are you aware of to maintain access to water? (e.g. water sharing, management releases, flow-based entitlements 
etc.)        

                
   What efforts have you participated in?           
                

   
How did you communicate while 
participating?           

                          
 How often (approximately) have you experienced water shortages?                
                
   What changed for you?            
                
   How did you respond?            
                          
 Are you part of any community groups? (rotary, NRM, footy club, citizen groups, TFGA etc.)              
                          
 Do you talk to other people about the state of the river?                  
                
   What prompts you to engage in that conversation?          
                
   What types of things do you discuss? (e.g. forecasts, historical experience, produce water requirements)       
                
   Where do you discuss this? (e.g. phone, community meetings, pub, supermarket)         
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 How do you interact with DPIPWE?                    
   via regional officer/TFGA/council/political organisations/licensing section etc.         
                

   
how often do you deal with DPIPWE? Other regulatory 
bodies?          

                          
 Have you experienced conflict with:                    
   other water users?            
                
   other catchment residents/stakeholders?           
                
   DPIPWE/state government?            
                
   other?             
                
   how was it resolved?            
                          
Past, present, 
future 

What's the biggest change you've noticed in the catchment (environmental/social/technological/economic) since 
you've been here?            

                          
 Have you noticed any long-term changes in river flow/water reliability?                
                          
 Have you noticed any changes in your growing conditions?                  
                          

 
Are you aware of the predicted changes in the local 
climate?                  

                
   Have you experienced conditions like that before? How did you respond?         
                

   
What do you think they mean for farmers in the 
catchment?          

                          

 
How do you see your 
future?                      

                          
Technology use How have you monitored soil moisture?                    
                          
 How do you monitor your water storages?                    
                          

 
How do you decide when to harvest 
water?                    

                          
 How do you decide when to irrigate?                    
                          
 How do you decide when to release water?            
                

 
If you sell water, how do you decide to do 
that?                    

                          
 Do you mainly base your decisions on:                    
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   technical information (e.g. instrument readings, Bureau of Meteorology stats, senso           

   
qualitative information (e.g. past experience, gut feel, birds, neighbour's 
sprinklers)         

                          

 
How do you collect and record information about your 
farm?           

                
Project 
participation What changes do you hope for as a result of this water sharing project? (best case scenario)              
                          
 What changes do you expect as a result of this water sharing project? (likely scenario)              
                          

 
Can you see a situation in which you would leave the 
project?                  

                          

 
Do you expect to integrate other sensors or data sources into your farm management 
system(s)?              

                
   What other information would you like to see as part of a farm management system?        
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Appendix 2 Matrix of policy provisions for adaptiveness and participation 
 
 

Jurisdiction  Code Item     

Federal     Adaptive policy matrix        

Documents     Commonwealth Water Act 
2007        

Commonwealth Water Act 2007 Results   Adaptive management      

  n Da Discusses adaptive management?  (y or n) n it raises water markets, but only as a tool for water efficiency. The Act also mentions reviewing adapting the shares 
of water in MDB Plan (essentially SDLs) in the light of new knowledge 

 

  2 Sa Describes adaptive management?  (0 – 4) 2 Water markets are the provision for adaptiveness  

  3 La Linear adaptive management?    (0 – 4) 3 Can only adapt through trading water  

  2 Ea Evolutionary adaptive management  (0 – 4) 2 

Few review or reframing provisions - this is an artefact of the timing and nature of the fed water act - it was designed 
to force all states to a minimum standard and not leave wriggle room. 
There is s253 - Review of operation of Act, which is a monitoring assessment of the Act to see if it is meeting its 
objectives. Implicitly if it is not meeting its objectives there would be need for a review, but this is fixed term and top 
down in nature. 

 

  1 Pa Public participation in management? (0 – 4) 1 Submission on MDB Plan must be considered  

            

      Adaptive governance      

  n Dg Discusses adaptive governance?  (y or n) n due to nature of Act - forcing minimum standards - it does not countenance adapting the guidelines or purpose or 
rules and tools of the Act 

 

  0 Sg Describes adaptive governance?  (0 – 4) 0    

  0 Lg Linear adaptive governance?    (0 – 4) 0    

  0 Eg Evolutionary adaptive governance  (0 – 4) 0    

  0 Pg Public participation in governance? (0 – 4) 0    

        

ACT     Adaptive policy matrix        

Documents     ACT Water Resources Act 
2007            

ACT Water Resources Act 2007     Results   Adaptive management      

Draft ACT and Region Catchment Strategy 
2016–2046 y Da Discusses adaptive management?  (y or n) y Part 7 admin s64 (1) (a)to keep the state and condition of the water resources of the Territory under review; 

(presumably review means that changes in knowledge would spark changes in management) 
 

  4 Sa Describes adaptive management?  (0 – 4) 1 Clear description and consistent use throughout document  

  1 La Linear adaptive management?    (0 – 4) 1 Uses staged reviews  

  4 Ea Evolutionary adaptive management  (0 – 4) 0 No provisions in Act for endogenous innovation  

  3 Pa Public participation in management? (0 – 4) 3 Part 7 admin s64 (1) (f) to foster public education about the management of water resources;   

            

      Adaptive governance      

  y Dg Discusses adaptive governance?  (y or n) n    

  3 Sg Describes adaptive governance?  (0 – 4) 0    

  2 Lg Linear adaptive governance?    (0 – 4) 0    



Appendix 2 | Matrix of policy provisions for adaptiveness and participation 

P a g e  185 | 193 

  3 Eg Evolutionary adaptive governance  (0 – 4) 0    

  3 Pg Public participation in governance? (0 – 4) 0 no real discussion of involvement in guidance or decision making.   

           

     
Draft ACT and Region 
Catchment Strategy 2016–
2046 

    n.b. this a draft strategy, rather than a Plan or Act, so it is more discursive and  aspirational, rather than 'laying down 
the law' 

 

     Adaptive management   as a draft strategy, many actions are left undefined. There is a distinct chance that the adaptive and participatory 
aspirations of the draft strategy may not all be included in the final management plans and tools. 

 

   Da Discusses adaptive management?  (y or n) y    

   Sa Describes adaptive management?  (0 – 4) 4 Discusses uncertainty and the need to change in response to changing circumstances  

   La Linear adaptive management?    (0 – 4) 0 Discussion very much focussed on evolutionary, responsive management  

   Ea Evolutionary adaptive management  (0 – 4) 4 CHANGE is a dominant theme in the strategy. While much of the writing focusses on climate change, the need to 
adapt is broadly considered. 

 

   Pa Public participation in management? (0 – 4) 3 Communities: Goal: The community values and remains strongly connected to the catchment, and has the capacity to 
quickly adapt to environmental, economic and policy changes. 

 

           

     Adaptive governance      

   Dg Discusses adaptive governance?  (y or n) y    

   Sg Describes adaptive governance?  (0 – 4) 3 highly adaptive focus  

   Lg Linear adaptive governance?    (0 – 4) 2 review, and evaluation  

   Eg Evolutionary adaptive governance  (0 – 4) 3 • improving adaptive capacity where personal and collective knowledge about the possible risks can be managed 
through the social networks and institutional arrangements that either support or impede change. 

 

    Pg Public participation in governance? (0 – 4) 3 

The communities theme acknowledges the outstanding contribution that catchment groups and volunteer programs 
play in protecting our natural resources. The actions of this theme seek to harness a growing volunteer base, 
motivate people to become active in catchment management and increase the community’s capacity to adapt and 
make informed management decisions and change behaviour.  

 

        

NSW   3          

Documents     Adaptive policy matrix NSW Water Management Act 2000 No 92  

NSW Water Management Act 2000 No 92 Results   Adaptive management      

NSW Water Sharing Plan for the Barwon-
Darling Unregulated and Alluvial Water 
Sources 2012 [2012-488] 

y Da Discusses adaptive management?  (y or n) y    

Water Sharing Plan for the NSW Border 
Rivers Unregulated and Alluvial Water 
Sources 2012 [2012-210] 

2 Sa Describes adaptive management?  (0 – 4) 2 (h) the principles of adaptive management should be applied, which should be responsive to monitoring and 
improvements in understanding of ecological water requirements.  

 

  4 La Linear adaptive management?    (0 – 4) 2 see Sa score  



Appendix 2 | Matrix of policy provisions for adaptiveness and participation 

P a g e  186 | 194 

  2 Ea Evolutionary adaptive management  (0 – 4) 1 

(2) The objects of a State Water Management Outcomes Plan are as follows: 
(a) to set the over-arching policy context, targets and strategic outcomes for the management of the State’s water 
sources, having regard to: 
(i) relevant environmental, social and economic considerations, and 
(ii) the results of any relevant monitoring programs,  

 

  1 Pa Public participation in management? (0 – 4) 1 Consultation is mentioned  

            

      Adaptive governance      

  y Dg Discusses adaptive governance?  (y or n) y    

  2 Sg Describes adaptive governance?  (0 – 4) 2 

(1) The Minister may establish a Water Innovation Council for the purposes of this Act. 
(2) The Water Innovation Council is to consist of such persons as, in the opinion of the 
Minister, have the qualifications and expertise appropriate to the function of the 
Council. 
(3) The function of the Water Innovation Council is to advise the Minister and Local 
Land Services on the identification and pursuit of measures for water conservation, 
including measures for: 

 

  3 Lg Linear adaptive governance?    (0 – 4) 3 Water innovation council is a great idea. 
Limited to re-use, recovery and efficiency, which is unfortunate. 

 

  2 Eg Evolutionary adaptive governance  (0 – 4) 2 water innovation council is the extent of evolutionary governance  

  0 Pg Public participation in governance? (0 – 4) 0 Public consulted on draft management plans, but no role identified for governance  

           

     Adaptive policy matrix NSW Water Sharing Plan for the Barwon-Darling Unregulated and Alluvial Water Sources 2012 [2012-488]  

     Adaptive management      

   Da Discusses adaptive management?  (y or n) y    

   Sa Describes adaptive management?  (0 – 4) 2 
34   Calculation of current levels of annual extraction Note. The reassessment of the long-term average annual 
extraction limit in paragraph (a) assists in meeting this Plan’s objective of adaptive management of these water 
sources. 

 

   La Linear adaptive management?    (0 – 4) 4 Adaptation outside of water management rules not envisaged  

   Ea Evolutionary adaptive management  (0 – 4) 2 (k) identify triggers for and limits to changes to the rules in this Plan.  

   Pa Public participation in management? (0 – 4) 1 consultation, not participation  

           

     Adaptive governance      

   Dg Discusses adaptive governance?  (y or n) n adaptive governance occurs outside water plan framework  

   Sg Describes adaptive governance?  (0 – 4) 0    

   Lg Linear adaptive governance?    (0 – 4) 0    

   Eg Evolutionary adaptive governance  (0 – 4) 0    

   Pg Public participation in governance? (0 – 4) 0    

           

     Adaptive policy matrix Water Sharing Plan for the NSW Border Rivers Unregulated and Alluvial Water Sources 2012 [2012-210]  
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     Adaptive management      

   Da Discusses adaptive management?  (y or n) y    

   Sa Describes adaptive management?  (0 – 4) 2 As per Barwon-Darling  

   La Linear adaptive management?    (0 – 4) 4 As per Barwon-Darling  

   Ea Evolutionary adaptive management  (0 – 4) 1 As per Barwon-Darling  

   Pa Public participation in management? (0 – 4) 1 As per Barwon-Darling  

           

     Adaptive governance      

   Dg Discusses adaptive governance?  (y or n) n adaptive governance occurs outside water plan framework  

   Sg Describes adaptive governance?  (0 – 4) 0    

   Lg Linear adaptive governance?    (0 – 4) 0    

   Eg Evolutionary adaptive governance  (0 – 4) 0    

    Pg Public participation in governance? (0 – 4) 0    

        

Victoria     3          

Documents     Adaptive policy matrix Victoria Water Act 1989 Version No. 114 Water Act 1989 No. 80 of 1989 valid at 1 July 2015  

Victoria Water Act 1989 Version No. 114 
Water Act 1989 No. 80 of 1989 valid at 1 
July 2015 

Results   Adaptive management      

Northern Region Sustainable Water Strategy y Da Discusses adaptive management?  (y or n) y    

Western Region Sustainable Water Strategy 3 Sa Describes adaptive management?  (0 – 4) 3 Strong, clear description of AM  

  3 La Linear adaptive management?    (0 – 4) 3 Continuous assessment of water resources must be undertaken, as well as long term assessments and sustainable 
water strategies. 

 

  2 Ea Evolutionary adaptive management  (0 – 4) 2 Annual assessment of resource availability  

  3 Pa Public participation in management? (0 – 4) 1 The Minister must make sure that information about the water resources assessment program is published every 5 
years 

 

            

      Adaptive governance      

  y Dg Discusses adaptive governance?  (y or n) y minimal role for governance bodies to have input under the Act  

  2 Sg Describes adaptive governance?  (0 – 4) 1    

  3 Lg Linear adaptive governance?    (0 – 4) 1    

  2 Eg Evolutionary adaptive governance  (0 – 4) 1    

  2 Pg Public participation in governance? (0 – 4) 1 
n.b. the sustainable water strategies (aka water plans) are only consulted on with nominated consultative committees 
- there's no obligation to consult the whole community, only inform them of the strategy's existence through an ad in 
the paper 

 

           

     Adaptive policy matrix Northern Region Sustainable Water Strategy  
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     Adaptive management   

Being prepared without acting prematurely 
> Strategy actions and policies will be robust under all water availability scenarios. 
This suggests that it much more linear than evolutionary – they forecast the future and determined allowable 
responses. This may be offset by the focus on managing risk by those best placed to manage it, generally entitlement 
holders 

 

   Da Discusses adaptive management?  (y or n) y    

   Sa Describes adaptive management?  (0 – 4) 3 Adaptation primarily through water markets  

   La Linear adaptive management?    (0 – 4) 3 
Adaptive management involves learning from management actions and using that learning to 
improve the next stage of management (Holling CS (1978) Adaptive environmental 
management and assessment, Wiley, Chichester)  

 

   Ea Evolutionary adaptive management  (0 – 4) 1 

An adaptive management approach is critical to 
managing future certainties about water availability. 
 
Ongoing monitoring and evaluation will allow the 
management approach to be amended when the 
Strategy is reviewed. This gives the community the 
opportunity to respond to changing conditions with increased capacity and knowledge. 
 
Under the Water Act 1989, the Minister for Water 
may review the Strategy at any stage, but it must be reviewed at least every 10 years. It is proposed that the first 
review will be completed by 2019 before Victoria’s first 15-year resource review and the implementation of the 
Murray-Darling Basin Plan in Victoria (see page 11). 

 

   Pa Public participation in management? (0 – 4) 3 

Thriving regional communities make an important contribution to the economic development and prosperity of all 
Victorians. The Strategy will support: communities that value and care for the environment in which they live; 
prosperous communities that use their water resources for high-value activities that create jobs and wealth; and 
resilient communities that are able to adapt to changing water availability. 

 

        

Allowing individuals to manage their own risk and exercise their choices 
> Strategy actions will aim to maximise the ability of entitlement-holders to manage their own risk. 
> As far as possible, risk will be the responsibility of those best equipped to manage it – in most cases, 
this will be individual entitlement-holders. 
> Strategy actions will facilitate informed decision making and maximise the ability of individuals to exercise choice. 

 

     Adaptive governance      

   Dg Discusses adaptive governance?  (y or n) y Chapter 5, diagram 5.1 sums it up. Engineered flexibility, based on 'perfect' management rules  

   Sg Describes adaptive governance?  (0 – 4) 2 Communities can propose new actions  
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   Lg Linear adaptive governance?    (0 – 4) 3 

Adaptive management involves learning frommanagement actions and using that learning toimprove the next stage of 
management57. It is aniterative process that requires ongoing re-evaluation.Not only does this allow the community 
to reassess their values and adjust at an acceptable rate, it also allows environmental managers to make more 
informed decisions about what is required.Integrated management focuses on achievingenvironmental outcomes 
through an appropriate mix of environmental water, structural works to deliver water and complementary (non-flow 
related) measures. Each of these aspects is discussed in the previous sections.The following sections outline how this 
approach will be refined by: • adapting watering decisions to prevailing climateconditions in any year• improving 
ongoing monitoring and evaluation and using this to inform policy development• identifying a clear and transparent 
process to change environmental objectives if current objectives are no longer feasible under climate change. 

 

   Eg Evolutionary adaptive governance  (0 – 4) 2 top down, water manager driven process, but definitely monitors changing conditions  

   Pg Public participation in governance? (0 – 4) 2 Extensive surveying and social research. This reflects the case that, while there are strong adaptive management and 
governance provisions, it is still cast as a top down process driven by the state. 

 

           

     Adaptive policy matrix Western Region Sustainable Water Strategy  

     Adaptive management      

   Da Discusses adaptive management?  (y or n) y    

   Sa Describes adaptive management?  (0 – 4) 3 as per Northern Region Sustainable Water Strategy  

   La Linear adaptive management?    (0 – 4) 3 as per Northern Region Sustainable Water Strategy  

   Ea Evolutionary adaptive management  (0 – 4) 1 as per Northern Region Sustainable Water Strategy  

   Pa Public participation in management? (0 – 4) 3 as per Northern Region Sustainable Water Strategy  

           

     Adaptive governance      

   Dg Discusses adaptive governance?  (y or n) y    

   Sg Describes adaptive governance?  (0 – 4) 2 as per Northern Region Sustainable Water Strategy  

   Lg Linear adaptive governance?    (0 – 4) 3 as per Northern Region Sustainable Water Strategy  

   Eg Evolutionary adaptive governance  (0 – 4) 1 as per Northern Region Sustainable Water Strategy  

    Pg Public participation in governance? (0 – 4) 2 as per Northern Region Sustainable Water Strategy  

        

Queensland   5          

Documents     Adaptive policy matrix Qld Water Act 2000  Current as at 2 October 2015  
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Qld Water Act 2000  Current as at 2 
October 2015 Results   Adaptive management      

Water Resource (Pioneer Valley) Plan 2002 
Current as at 27 June 2014—revised version y Da Discusses adaptive management?  (y or n) y Main provision for change in Qld Water Act 2000 is for changes to plans, changes to entitlements. This is important 

in context, but makes future adaptations slow, bureaucratic and expensive. 
 

Pioneer Valley Resource Operations Plan 
June 2005 Amendment January 2016 2 Sa Describes adaptive management?  (0 – 4) 1 

(2) The chief executive may give to the responsible entity for the report a notice directing the entity to— 
(a) propose an amendment of the report to address the material change or correct the material particular; and 
(b) consult on the proposed amendment in the way required under subsection (4); and 

 

Water Resource (Condamine and Balonne) 
Plan 2004 4 La Linear adaptive management?    (0 – 4) 3 Review of plans every 5 years  

Condamine and Balonne Resource 
Operations Plan December 2008 Amended 
July 2015  (Revision 5) 

1 Ea Evolutionary adaptive management  (0 – 4) 1 Act has provisions for change, but only through significant reviews or redrafting legislation or amending subordinate 
legislation 

 

  2 Pa Public participation in management? (0 – 4) 2 The description in the Act fits with consult, but in practice the standard is better described as 'inform'  

            

      Adaptive governance      

  n Dg Discusses adaptive governance?  (y or n) n no independent/external governance bodies with right of review  

  0 Sg Describes adaptive governance?  (0 – 4) 0    

  0 Lg Linear adaptive governance?    (0 – 4) 0    

  0 Eg Evolutionary adaptive governance  (0 – 4) 0    

  0 Pg Public participation in governance? (0 – 4) 0    

           

      Adaptive policy matrix Water Resource (Pioneer Valley) Plan 2002 Current as at 27 June 2014—revised version  

      Adaptive management      

    Da Discusses adaptive management?  (y or n) y    

    Sa Describes adaptive management?  (0 – 4) 1    

    La Linear adaptive management?    (0 – 4) 3 
There is a recognition that improvements can be achieved, but the only way to work them in is to amend or replace 
the Plan. 
The Plan has just been extended through ministerial notice with no changes. 

 

    Ea Evolutionary adaptive management  (0 – 4) 1 No strong provisions for evolution, outside of very limited provisions for review by Minister  

    Pa Public participation in management? (0 – 4) 1 Public can review draft Plans.  

            

      Adaptive governance      

    Dg Discusses adaptive governance?  (y or n) n    

    Sg Describes adaptive governance?  (0 – 4) 0    

    Lg Linear adaptive governance?    (0 – 4) 0    

    Eg Evolutionary adaptive governance  (0 – 4) 0    

    Pg Public participation in governance? (0 – 4) 0    

           

      Adaptive policy matrix Pioneer Valley Resource Operations Plan June 2005 Amendment January 2016  



Appendix 2 | Matrix of policy provisions for adaptiveness and participation 

P a g e  191 | 199 

      Adaptive management      

    Da Discusses adaptive management?  (y or n) n 

This makes extensive provisions for monitoring, some provision for evaluation as part of annual reporting, but there 
is no formal requirement that operations be reviewed if the evaluation is unfavourable or identifies potential 
improvements. 
Presumably this is a threshold issue – serious issues would be subject to intervention as soon as practicable, but it 
seems somewhat unfortunate to put all those resources into annual reporting and monitoring, but then to miss any 
identified opportunities for improving the effectiveness of water management. 

 

    Sa Describes adaptive management?  (0 – 4) 0    

    La Linear adaptive management?    (0 – 4) 0    

    Ea Evolutionary adaptive management  (0 – 4) 0    

    Pa Public participation in management? (0 – 4) 0    

            

      Adaptive governance      

    Dg Discusses adaptive governance?  (y or n) n    

    Sg Describes adaptive governance?  (0 – 4) 0    

    Lg Linear adaptive governance?    (0 – 4) 0    

    Eg Evolutionary adaptive governance  (0 – 4) 0    

    Pg Public participation in governance? (0 – 4) 0    

           

      Adaptive policy matrix Water Resource (Condamine and Balonne) Plan 2004  

      Adaptive management      

    Da Discusses adaptive management?  (y or n) y    

    Sa Describes adaptive management?  (0 – 4) 2    

    La Linear adaptive management?    (0 – 4) 4    

    Ea Evolutionary adaptive management  (0 – 4) 0    
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    Pa Public participation in management? (0 – 4) 2 

The Minister, under section 1005 of the Act, intends to establish— 
(a) the Water Advisory Council (Lower Balonne) (the Lower Balonne council), to increase community awareness and understanding of, and 
involvement in, the management of water resources in the Lower Balonne; and 
(b) other advisory councils the Minister considers appropriate for other parts of the plan area. 
61 Membership of advisory councils 
(1) An advisory council is to consist of the members, appointed by the Minister, representing stakeholders in the part of the plan area for 
which the council is established and downstream of the part. 
(2) In subsection (1)— stakeholder includes a person with a cultural, economic or environmental interest in water use. 
62 Role of advisory councils 
(1) An advisory council’s role is— 
(a) to advise the Minister on the implementation of this plan; and 
(b) to assist the chief executive in the development and implementation of the resource operations plan; and 
(c) to liaise with any other advisory council in the plan area; and 
(d) to assist with the implementation of any agreement made between the State and New South Wales about water in the plan area or 
downstream of the plan area. 
(2) The chief executive may seek the Lower Balonne council’s 
advice on— 
(a) the implementation and operation of flow management; and 
(b) the development of real time monitoring to support flow management; and 
(c) research and monitoring programs, including programs to improve understanding of the ecological functioning 
of the Lower Balonne and the floodplain downstream of the plan area, and its ecological assets; and 
(d) the further development and use of the Lower Balonne decision support tool; and 
(e) ensuring the best data and science is available to assist in the development of the resource operations plan. 
(3) The chief executive may, in relation to the Lower Balonne council, develop procedures for— 
(a) seeking the council’s advice on the matters mentioned in subsection (2); and 
(b) ensuring the timely implementation of the event management rules. 

 

         The Water Advisory Council can provide advice, but has no agency. This council was established solely to cover one 
of the most controversial areas in the country, the lower Balonne, home of Cubby station. 

 

      Adaptive governance      

    Dg Discusses adaptive governance?  (y or n) n while there are community advisory councils, they have no agency and no embedded authority to recommend or 
mandate change 

 

    Sg Describes adaptive governance?  (0 – 4) 0    

    Lg Linear adaptive governance?    (0 – 4) 0    

    Eg Evolutionary adaptive governance  (0 – 4) 0    

    Pg Public participation in governance? (0 – 4) 0    

           

      Adaptive policy matrix Condamine and Balonne Resource Operations Plan December 2008 Amended July 2015  (Revision 5)  

      Adaptive management      

    Da Discusses adaptive management?  (y or n) y Monitoring mentioned – lots of times, but all relate to gathering data rather than linking monitoring to changes in day 
to day operations or management 

 

    Sa Describes adaptive management?  (0 – 4) 1    

    La Linear adaptive management?    (0 – 4) 4 All adaptive actions are prescribed in the Plan  

    Ea Evolutionary adaptive management  (0 – 4) 1 (n) to promote a continual improvement in water use efficiency (only mention of continuous improvement/evolution  

    Pa Public participation in management? (0 – 4) 2 consulted on draft plan  

            

      Adaptive governance      

    Dg Discusses adaptive governance?  (y or n) n    
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    Sg Describes adaptive governance?  (0 – 4) 0    

    Lg Linear adaptive governance?    (0 – 4) 0    

    Eg Evolutionary adaptive governance  (0 – 4) 0    

    Pg Public participation in governance? (0 – 4) 0    

        

South Australia   3       

Why SA NRM plans but not other states' NRM plans or Acts?   
The South Australian government redirects people interested in water management to the NRM regions, and the 
regional NRM bodies have the authority to develop and vary water management practice to suit their circumstances. 
The other states do not take this approach. 

 

Documents     Adaptive policy matrix South Australia Water Resources Act 1997 Version 1.7.2005  

South Australia Water Resources Act 1997 
Version 1.7.2005 Results   Adaptive management      

SA South East Regional Natural Resources 
Management Plan, 2010 y Da Discusses adaptive management?  (y or n) y    

Adelaide and Mount Lofty Ranges Natural 
Resources Management Plan  4 Sa Describes adaptive management?  (0 – 4) 4 

(g) if the management of natural resources requires the taking of remedial action, the first step should, insofar as is 
reasonably practicable and appropriate, be to encourage those responsible to take such action before resorting to 
more formal processes and procedures; 

 

  1 La Linear adaptive management?    (0 – 4) 1 few prescribed times or mechanisms for adaptation  

  4 Ea Evolutionary adaptive management  (0 – 4) 4    

  4 Pa Public participation in management? (0 – 4) 3 (j) the involvement of the public in providing information and contributing to processes that improve decision-making 
should be encouraged; 

 

            

      Adaptive governance      

  y Dg Discusses adaptive governance?  (y or n) y    

  4 Sg Describes adaptive governance?  (0 – 4) 2 minimal description of adaptive governance  

  1 Lg Linear adaptive governance?    (0 – 4) 1 review by GBs not well defined  

  4 Eg Evolutionary adaptive governance  (0 – 4) 4 Encourages ongoing changes and revisiting of goals and objectives  

  4 Pg Public participation in governance? (0 – 4) 3 

(k) the responsibility to achieve ecologically sustainable development should be seen as a shared responsibility 
between the public sector, the private sector, and the community more generally; (l) the local government sector is 
to be recognised as a key participant in natural resource management, especially on account of its close connections 
to the community and its role in regional and local planning. 

 

           

      Adaptive policy matrix SA South East Regional Natural Resources Management Plan, 2010  

      Adaptive management      

    Da Discusses adaptive management?  (y or n) y    
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    Sa Describes adaptive management?  (0 – 4) 4 
The SE NRM Board will strive to take a flexible and adaptive management approach to natural resources 
management in the light of potential climate change impacts, enabling new information to guide activities and 
priorities as it becomes available. 

 

    La Linear adaptive management?    (0 – 4) 1 While there are prescribed adaptive actions, there is ample flexibility to develop, trial and evaluate new approaches  

    Ea Evolutionary adaptive management  (0 – 4) 4 The Plan allows for redefinition of tools and approaches where they can be shown to align with the objectives of the 
Plan 

 

    Pa Public participation in management? (0 – 4) 4 The Plan is underpinned by a strong focus on participation in design and delivery of the Plan  

            

      Adaptive governance      

    Dg Discusses adaptive governance?  (y or n) y a) the board itself is an independent body that governs for adaptiveness, b) the SENRM Plan provides for indigenous 
development and implementation of innovative NRM approaches 

 

    Sg Describes adaptive governance?  (0 – 4) 4 The Plan provides for any entity to propose new objectives  

    Lg Linear adaptive governance?    (0 – 4) 1 There are few formal mechanisms for review  

    Eg Evolutionary adaptive governance  (0 – 4) 4 The Plan provides for any entity to propose new objectives at any time  

    Pg Public participation in governance? (0 – 4) 4 The Plan is based entirely on the primacy of public participation  

           

      Adaptive policy matrix Adelaide and Mount Lofty Ranges Natural Resources Management Plan   

      Adaptive management      

    Da Discusses adaptive management?  (y or n) y    

    Sa Describes adaptive management?  (0 – 4) 4 
The AMLR NRM Board will strive to take a flexible and adaptive management approach to natural resources 
management in the light of potential climate change impacts, enabling new information to guide activities and 
priorities as it becomes available. 

 

    La Linear adaptive management?    (0 – 4) 1 While there are prescribed adaptive actions, there is ample flexibility to develop, trial and evaluate new approaches  

    Ea Evolutionary adaptive management  (0 – 4) 4 The Plan allows for redefinition of tools and approaches where they can be shown to align with the objectives of the 
Plan 

 

    Pa Public participation in management? (0 – 4) 4 The Plan is underpinned by a strong focus on participation in design and delivery of the Plan  

            

      Adaptive governance      

    Dg Discusses adaptive governance?  (y or n) y    

    Sg Describes adaptive governance?  (0 – 4) 4 The Plan provides for any entity to propose new objectives  

    Lg Linear adaptive governance?    (0 – 4) 1 There are few formal mechanisms for review  

    Eg Evolutionary adaptive governance  (0 – 4) 4 The Plan provides for any entity to propose new objectives at any time  

    Pg Public participation in governance? (0 – 4) 4 The Plan is based entirely on the primacy of public participation  

        

Tasmania     3          

Documents     Adaptive policy matrix Tasmania Water Management Act 1999. valid 7 Oct 2015.  

Tasmania Water Management Act 1999. 
valid 7 Oct 2015. Results   Adaptive management      
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 South Esk River Catchment Water 
Management Plan June 2013 y Da Discusses adaptive management?  (y or n) y    

Ringarooma Water Management Plan 2014 
February 2014 3 Sa Describes adaptive management?  (0 – 4) 3 

(1) A water management plan may, in order to improve the management of a water resource, change the basis on 
which water is allocated from the resource notwithstanding that a consequential variation of a licence to maintain 
consistency with the plan results in a reduction or increase in a water allocation of the licence. 
      (2) Where a change to the basis of allocating water from a water resource requires a reduction in the water 
allocations of licences to take water from the resource – 
(a) the water management plan must provide an equitable procedure for effecting the reduction; and 
(b) the procedure must give effect to the various sureties attaching to the licences or to the components of water 
allocations of the licences. 

 

  4 La Linear adaptive management?    (0 – 4) 1 The provision for ad hoc improvements means there is scope for adaptiveness. The capacity for ministerial policies is 
also a tool for adaptation 

 

  4 Ea Evolutionary adaptive management  (0 – 4) 4 see above  

  2 Pa Public participation in management? (0 – 4) 2 technically a 2, but primarily participation is being informed of contents of a draft plan  

            

      Adaptive governance      

  y Dg Discusses adaptive governance?  (y or n) y    

  1 Sg Describes adaptive governance?  (0 – 4) 1 Limited role for review of objectives  

  1 Lg Linear adaptive governance?    (0 – 4) 1 Any review of objectives is implicit as part of a broader review, rather than explicit in the Act  

  1 Eg Evolutionary adaptive governance  (0 – 4) 1 Any review of objectives is implicit as part of a broader review, rather than explicit in the Act  

  0 Pg Public participation in governance? (0 – 4) 0 
(1A) The Minister may direct the Secretary to review a water management plan if satisfied that it is necessary or 
desirable to do so owing to environmental, economic or other reasons relating to the water resource to which the 
water management plan relates. 

 

           

      Adaptive policy matrix  South Esk River Catchment Water Management Plan June 2013  

      Adaptive management      

    Da Discusses adaptive management?  (y or n) y 

Under this Plan, the water regime is managed through a combination of:  
a) the provision of sub-catchment allocation limits which also indicate the potential amount of water available for 
further allocation;  
b) the application of seasonal and daily limits on surface water abstraction, based on the location of the resource and 
individual allocations;  
c) the application of a cease to take provision which prohibits the taking of water when recorded flow is less than a 
certain threshold flow;  
d) the application of staged restriction management to ensure that water users with lower surety allocations are not 
impacting upon those with higher surety allocations;  
e) the application of other daily access provisions such as opportunistic flood take thresholds or the application of 
event-based rules;  
f) licence requirements to pass flows through instream storages.  

 

    Sa Describes adaptive management?  (0 – 4) 2 Describes adaptive responses through pre-determined mechanisms  

    La Linear adaptive management?    (0 – 4) 4 Describes adaptive responses through pre-determined mechanisms, with no formal provision for other stimuli for 
adaptation 
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    Ea Evolutionary adaptive management  (0 – 4) 0 No provision for the introduction of new management tools or approaches  

    Pa Public participation in management? (0 – 4) 2 The public is consulted on Plan development  

            

      Adaptive governance      

    Dg Discusses adaptive governance?  (y or n) n    

    Sg Describes adaptive governance?  (0 – 4) 0    

    Lg Linear adaptive governance?    (0 – 4) 0    

    Eg Evolutionary adaptive governance  (0 – 4) 0    

    Pg Public participation in governance? (0 – 4) 0 a 10 year review of plan is provided for, but with specifications  

           

      Adaptive policy matrix Ringarooma Water Management Plan 2014 February 2014  

      Adaptive management      

    Da Discusses adaptive management?  (y or n) y    

    Sa Describes adaptive management?  (0 – 4) 2 Describes adaptive responses through pre-determined mechanisms  

    La Linear adaptive management?    (0 – 4) 4 Describes adaptive responses through pre-determined mechanisms, with no formal provision for other stimuli for 
adaptation 

 

    Ea Evolutionary adaptive management  (0 – 4) 0 No provision for the introduction of new management tools or approaches  

    Pa Public participation in management? (0 – 4) 2 The public is consulted on Plan development  

            

      Adaptive governance      

    Dg Discusses adaptive governance?  (y or n) n    

    Sg Describes adaptive governance?  (0 – 4) 0    

    Lg Linear adaptive governance?    (0 – 4) 0    

    Eg Evolutionary adaptive governance  (0 – 4) 0    

    Pg Public participation in governance? (0 – 4) 0    
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