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Abstract 

Governing water systems to address issues of safety, security and sustainability 

and to build resilient communities is a key policy focus globally, as climate change 

and human impacts on freshwater resources are being increasingly felt. Yet, in remote 

Indigenous community contexts, Western management systems tend to focus on 

technical and engineering aspects of water services, often excluding Indigenous people 

from decisions about their own water resources. Unsustainable and inadequate water 

services have resulted that constrain local economic development and contribute to 

poor health and high mortality rates of Indigenous peoples. Sustainable water 

governance approaches are recognised as important to address such issues, but the pace 

and scale of uptake has been slow. Transformative governance is an emerging field of 

research and praxis that has potential to support scaling up sustainable water outcomes, 

however, very limited empirical or theoretical studies exist from which to guide action, 

particularly at the community scale, or in remote Indigenous community contexts.  

Focusing on remote Aboriginal and Torres Strait Islander communities in 

Australia as a study setting, this thesis aims to explore Transformative Community 

Water Governance (TCWG) as an approach for practice and consider how it can be 

applied to contribute to sustainable and resilient remote Indigenous communities. 

Through a pragmatic and transdisciplinary lens, three objectives are addressed: 1) 

identify key concepts and principles for TCWG and assess current water governance 

arrangements and processes in remote Indigenous Australia; 2) develop an evidence-

based framework for TCWG appropriate for application to remote Aboriginal and 

Torres Strait Islander communities; 3) apply the conceptual TCWG framework in a 

remote Indigenous community context to identify lessons for practice.  

Employing mixed methods, the exploratory study identified key concepts and 

principles for TCWG and assessed current practice in remote Australia in relation to 

these. The findings reveal limited uptake in practice of processes that could support 

longer-term transformative sustainability outcomes. Barriers that prevent 

transformative governance being adopted are also identified across five categories: 

governance arrangements and processes; economic and financial; capacity, skills 

education and employment; data and information; and cultural values and norms. 
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Enablers that can support transformative community water governance in this context 

are also identified. These findings provide the foundation for design of a novel TCWG 

framework applicable to remote Indigenous Australia. Key components of the 

framework include a guiding vision, five foundational principles to guide planning and 

action, an eight-step process for implementation, together with knowledge sharing 

activities across communities and regions. These components in combination create a 

comprehensive framework to guide community water governance for transformative 

change outcomes across communities and the water sector. 

Moving beyond conceptual research, the TCWG framework was applied through 

participatory action research in the remote community of Masig in the Torres Strait 

Islands (Australia), providing lessons for practice. Activities included installation, 

monitoring and feedback on household water use from high-resolution smart water 

meters, household end-use survey and in-depth interviews with community and other 

stakeholders. The action research demonstrated how technocratic management 

approaches occur, are reinforced and impact on communities at the local scale 

resulting in outcomes that do not fit the local conditions. For example on Masig, 

continued focus and investments in centralised water treatment ignores community 

member preferences for drinking rainwater, which is often untreated, over mains 

water; imposition of water restrictions increase health risks from storing water for use 

during the day; while existing strengths within the community that could support long-

term sustainable water outcomes are generally not considered in water decisions. A 

co-designed household water demand management trial also resulted in a 39% 

reduction in water use over the research period, demonstrating that a coordinated and 

educative approach can be more effective than ‘stick’ approaches, at least in the short-

term, building a foundation for long-term change.  

The overall thesis findings suggest that there is significant potential for a TCWG 

approach to improve outcomes for sustainable, resilient communities and water 

systems at the local level and for scaling up on a larger scale. Recommendations are 

provided based on the research findings, for embedding this approach into governance 

institutions and supporting capacity building within the water governance system. 

Considerations for scaling up the TCWG approach across diverse community contexts, 

such as Pacific Island communities, and post-colonial settler nations such as New 

Zealand, Canada and the United States are also identified.    
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Prologue 

In 2017, over 200 Aboriginal and Torres Strait Islander delegates gathered at 

Uluru to develop a collective position for the future of Australia.  The Uluru Statement 

(or ‘Statement of the Heart’) that resulted, reiterated the importance of recognising 

Aboriginal and Torres Strait Islander peoples as the First Peoples of Australia and 

makes the case for acknowledging their sovereignty (First Nations Constitutional 

Convention, 2017). In the Uluru Statement, sovereignty is explained as ‘a spiritual 

notion’ that ties Aboriginal and Torres Strait Islander peoples to the land or ‘mother 

nature’, through their ancestral connections that go back more than 60,000 years or 

‘time immemorial’. The statement makes clear that this sovereignty was never ceded 

when Europeans arrived, and calls for constitutional change and structural reform to 

redress the ‘powerlessness’ that has arisen from structural racism stemming from this 

lack of recognition, and “to empower our people and take a rightful place in our own 

country”. The Statement finished:  

In 1967 we were counted, in 2017 we seek to be heard. We leave base camp 

and start our trek across this vast country. We invite you to walk with us in 

a movement of the Australian people for a better future. 

The Uluru Statement of the Heart provides a timely reminder from an Indigenous 

perspective of a number of themes that are explored in this thesis. The phrase “walk 

with us” encapsulates a growing area in governance and sustainable development 

research and practice, of inclusivity, collaboration and partnership between diverse 

stakeholders, often with disparate perspectives about water and other resource 

management. The Statement also calls for structural reforms, placing front and centre 

the structures and processes of governance as a foundation for transformative change 

to address Indigenous rights and build sustainable and resilient communities. This 

thesis aims to align with these ideals by providing evidence-based research that 

considers how we can walk together and build supportive structures for sustainable 

water and resilient Indigenous communities.
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Chapter 1: Introduction 

“If you have come to help me you are wasting your time. If you have 

come because your Liberation is bound together with mine, let us 

walk together.” 

(Attributed to Aboriginal activist group, Queensland, 1970s1)  
 

1.1 RESEARCH PROBLEM 

Water is a foundational element for all life on earth and fundamental to healthy 

and productive communities. Access to sufficient, safe, acceptable, physically 

accessible and affordable water for personal and domestic uses is recognised as a basic 

human right and the foundation for healthy and productive communities and 

livelihoods  (UN General Assembly, 2010; UNCESCR, 2003). Ensuring availability 

and sustainable management of water and sanitation for all people is also a key  

Sustainable Development Goal (SDG 6) (United Nations, 2015a). An estimated 785 

million of the world’s most impoverished people are however, without basic access to 

a safe and clean source of drinking water, with almost 2.2 billion people (35% of the 

global population) without access to safely managed drinking-water services2 (World 

Health Organization, 2018).  Further,  by 2025, it is estimated that half of the world's 

population will be living in water-stressed areas (World Health Organization, 2018). 

Indigenous peoples are over-represented amongst the world’s poorest making up 

approximately 15% of those in poverty but only 5% of the global population 

(UNDESA, 2009, 2014). In both developing and developed nations, on virtually every 

social, economic or political indicator considered, there is a significant gap between 

Indigenous peoples and other groups in society (UNICEF & World Health 

Organization, 2019).  Indigenous people in colonial settler nations such as Australia, 

New Zealand, Canada and the United States, face multiple social and economic 

                                                 

 
1 Lilla Watson is attributed to this quote but has indicated that it is born out of collective process and 

suggested this attribution. 
2 Defined as drinking water from an improved water source located on premises, available when 

needed, and free from faecal and priority chemical contamination. 
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challenges, including lower levels of health and life expectancy, employment, 

household income, and literacy compared with their Non-Indigenous counterparts 

(Australian Government Department of Prime Minister and Cabinet, 2019; Bradford, 

Bharadwaj, Okpalauwaekwe, & Waldner, 2016; Hunt, 2013a; International Fund for 

Agricultural Development, 2009; Kwiatkowski, 2011; Moran, 2010, 2016; Tinoco, 

Cortobius, Grajales, & Kjellén, 2014; UNDESA, 2009). Many Indigenous 

communities throughout the world experience inadequate supplies of safely treated 

water and suffer from substantial historical infrastructure and funding gaps (Dodson 

and Smith, 2003). Inadequate water and sanitation services coverage in remote 

Indigenous communities has been linked to poor Indigenous health and high mortality 

rates (Bradford et al., 2016; Garnett et al., 2009; International Fund for Agricultural 

Development, 2009; Kwiatkowski, 2011; Tinoco et al., 2014; UNDESA, 2009), and 

contributed to underdevelopment and ongoing vulnerability of Indigenous people to 

poverty (Howitt, 2012).   

Indigenous peoples are often isolated politically and socially because of 

geography, culture, separate histories and traditions.  Marginalisation and exclusion of 

Indigenous peoples from decision-making has also occurred widely, including in the 

management of drinking water supplies (K. Taylor, Moggridge, & Poelina, 2017; 

UNDESA, 2014). This is particularly so in remote and regional areas, including 

reservations and other remote settlements, where significant proportions of Indigenous 

populations live (Australian Bureau of Statistics, 2013). In Australia, remote 

Aboriginal and Torres Strait Islander communities can experience unreliable water 

supply, high rates of corrosion of pipes, taps and other water infrastructure, poor 

quality and aesthetics and regular exceedance of the Australian Drinking Water 

Guidelines (ADWG) for pathogens and other contaminants that can lead to serious 

illness and death (Bailie, Carson, & McDonald, 2004; Commonwealth of Australia, 

2014; Productivity Commission Steering Committee for the Review of Government 

Service Provision data, 2016).  In the remotest regions, many still lack the most basic 

local water management institutions and water distribution infrastructure. Although 

government investment over recent decades has improved access to an organised basic 

water supply and sanitation for many remote Indigenous communities, the lack of 

long-term sustainability of the schemes and institutions remains a major challenge 

(Beard, 2006; S. Jackson, 2018; OECD, 2011; Yap & Watene, 2019).  The role of 
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sustainable water governance is thus implicated in addressing key social issues facing 

Indigenous peoples.  

1.1.1 A focus on governance 

Today, water crises are said to be primarily a crisis of governance (OECD, 

2011).  The growth in governance focus reflects a broader evolution of planning and 

management and associated scholarship towards more holistic and integrative, 

adaptive and collaborative approaches to management of natural resources including 

water (Innes & Booher, 2010; Kay, Regier, Boyle, & Francis, 1999; Neef, 2009; Pahl-

Wostl, 2007; Pahl-Wostl, Lebel, Knieper, & Nikitina, 2012; Reed, 2008; Robins, Burt, 

Bracken, Boardman, & Thompson, 2017) A focus on governance rather than the 

institutions and mechanisms of government incorporates a broader view recognising 

the importance of involvement of all actors affected by water decisions.  This focus 

aligns with an understanding of water as a complex socio-ecological and socio-

technical system, where building resilience and capacity to respond to stressors are 

considered fundamental to long-term health of community water (and other natural 

resource) systems, particularly in the face of climate change, ecosystem degradation 

and an uncertain future (Bardsley & Wiseman, 2012; Checkland, 1993; Checkland & 

Scholes, 1990; Walker et al., 2002; Walker, Holling, Carpenter, & Kinzig, 2004; 

Zeitoun et al., 2016).   

The processes and mechanisms of governance and management and the actors 

within those systems have therefore increasingly come under scrutiny in their 

contribution to (un)sustainable outcomes (Innes & Booher, 2010, 2016; Pahl-Wostl et 

al., 2012; B. Taylor, de Loë, & Bjornlund, 2012; Tesoriero, 2010). Traditional water 

management has involved a ‘command and control’ (Pahl-Wostl, 2007), or ‘technical-

assistance’ approach (J. Robinson & Green, 2011) in which top-down, technocratic 

decision-making focuses on the more easily controlled technical aspects of the water 

system including water supply development and infrastructure, water services 

delivery, risk management and regulation of water uses (Xie, 2006). The effectiveness 

of such approaches have been questioned, as they ignore the social and environmental 

aspects and interconnections which are critical to healthy and functioning water 

systems (Pahl-Wostl, 2007; Xie, 2006).  
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In response, integrated water resources management (IWRM) and adaptive 

management are two approaches taken up widely in international water programmes 

(Global Water Partnership, 2000; Medema, Mcintosh, & Jeffrey, 2008; B. Mitchell, 

2005; Pahl-Wostl, 2007; Pahl-Wostl et al., 2012; UNEP, 2018). More recently, 

processes of collaborative management and governance of water are of increasing 

interest and relevance in water governance research and practice, being employed to 

varied extents in international water governance contexts (Akhmouch, Clavreul, & 

Glas, 2018; de Loë, Murray, & Brisbois, 2016; Innes, Connick, & Booher, 2007; 

OECD, 2011; Tinoco et al., 2014; United Nations, 2015a; Von Der Porten & De Loë, 

2013). In Indigenous water governance contexts, collaboration, partnership and shared 

ownership and decision-making between service providers and Indigenous 

communities are purported to generate better understanding of, knowledge of, and 

solutions to, drinking water problems (Jaravani, Massey, Judd, Allan, & Allan, 2016). 

Involvement of local residents in water governance allows for local and traditional 

knowledge to support locally and culturally relevant water decisions. Without active 

engagement of the communities involved, governance of drinking water cannot be 

comprehensive or responsive to community needs in a culturally appropriate manner 

(Jaravani et al., 2016).  

There are significant academic and international policy efforts to document these 

governance innovations and their impacts in contributing to sustainable water and 

social and economic benefits in communities (Cadman, 2012).  Concerns have been 

raised particularly of lack of translation of key concepts into practice, including 

critiques that in practice such approaches are shallow and do little to lead to improved 

outcomes for Indigenous peoples (Day, 1997; McIntyre, 2008; Neef, 2008; Reed, 

2008). Other concerns include the slow uptake of innovations in governance practice 

given the rapid pace of change being observed in relation to the climate crisis and 

water crises (OECD, 2015a; Pahl-Wostl, Holtz, Kastens, & Knieper, 2010; Tawfik, 

2016a).  However, the inertia in governance has been attributed not to a lack of 

alternatives or ideas on the change needed (Pahl-Wostl, 2007; Tawfik, 2016a), but to 

considerable pragmatic and conceptual challenges in transitioning towards these new 

management and governance paradigms (Pahl-Wostl, 2007). These identify a need for 

improved contextually-based, evidence-based knowledge for effective outcomes (Day, 

1997; McIntyre, 2008; Neef, 2008; Reed, 2008). But also for more transformative 
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governance approaches to addressing these crises as limitations of existing models 

become apparent (Innes et al., 2007; Neef, 2009; Pahl-Wostl et al., 2012; Rijke, 

Farrelly, Brown, & Zevenbergen, 2013). 

1.1.2 A transformative governance approach 

Transformative governance has very recently emerged as an area of scholarship 

within the larger environmental governance literature (Chaffin et al., 2016). 

Transformative governance scholarship questions the fundamental structures and 

processes of governance and their role in systems transformation. Transformative 

governance research is differentiated from the smaller spatial and temporal-scale, or 

incremental, changes described within the adaptive management literature (Chaffin et 

al., 2016) (Pahl-Wostl, 2007), but includes understanding the mechanisms of change 

occurring at different scales, levels and contexts (Chaffin et al., 2016).   

Transformative governance research on the whole however, is in its infancy and 

a research gap has been identified in both the theory and practice and there is very little 

elaboration about how such transformation processes work in practice (Chaffin et al., 

2016; Rijke et al., 2013). Transformative water governance is even less well elaborated 

in the literature,  particularly at smaller scales such as the community level (Chaffin et 

al., 2016; Rijke et al., 2013). A gap remains between the theoretical knowledge 

underpinning sustainable water governance and the local realities. Specifically, there 

is little to no research available that explicates the role of transformative governance 

in Indigenous community contexts. This includes small-scale community water 

systems and how mechanisms of collaboration and partnership and systemic thinking 

are employed to support transformative outcomes to overcome Indigenous 

socioeconomic disadvantage (Davidson-Hunt & O’Flaherty, 2007).   

The research presented in this thesis acknowledges the pressing and complex 

issues challenging sustainable community water systems and involvement of 

Indigenous peoples in the governance of those systems. It addresses key research 

questions from a pragmatic and transdisciplinary perspective and employs action 

research to explore practical outcomes. It recognises and works with the community-

scale as a site of transformative social and environmental activities and aims to 

explicate the different thinking, processes and structures of governance for 

transformative change to be realised and future challenges to be met. Underpinning 
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this pragmatic research is a deeper concern for how Australia can achieve its 

commitments to providing clean water and sanitation for all, while genuinely ‘leaving 

no one behind’, and closing the gap between Aboriginal and Torres Strait Islander 

peoples and Non-Indigenous Australians health and wellbeing (Australian 

Government Department of Prime Minister and Cabinet, 2019; United Nations, 

2015a).  

1.2 RESEARCH AIM, OBJECTIVES AND QUESTIONS 

The problem outlined above raises three concerns regarding community water 

system governance in remote Indigenous community contexts. First, there is very 

limited research available that articulates governance of potable water in remote 

Australia with respect to sustainability transformations. Understanding the 

mechanisms of transformative governance at community and regional scales is needed 

to inform theoretical research in this field. Further research into the functioning of 

community water systems, including systems of governance, can provide insights into 

the possibilities for directing these systems towards desired sustainability outcomes.  

Second, Australia is not on track to meet its goals to close the gap on Indigenous 

health and there is no indication that SDG commitments will be met by 2030 

(Australian Government Department of Prime Minister and Cabinet, 2019). Lack of 

progress indicates a need for further innovation in areas that affect Aboriginal and 

Torres Strait Islander health and wellbeing, including remote community water 

governance.   

Third, pragmatic research that contributes to theoretically sound and practically 

feasible change outcomes is essential to address the ongoing concerns of Indigenous 

Australians that they have not been listened to by multiple governments (Dodson & 

Smith, 2003; Moran, 2016; Walker, Porter, & Marsh, 2012). In this thesis I have 

attempted to address the research gap that exists in this context to better comprehend 

the mechanisms, potential and possibilities of a transformative community water 

governance (TCWG) approach to contribute to realising sustainable and resilient 

communities in remote Australia.  

 The aim of my research is: To explore transformative community water 

governance as an approach for practice and consider how it can be applied to 

contribute to sustainable and resilient remote Indigenous communities. 
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The research focuses on northern and central Australia and specifically on the 

context of community water systems in remote Aboriginal and Torres Strait Islander 

communities. Three research objectives guide achievement of the overall aim: 

Objective 1 is to identify key concepts and principles for TCWG and assess 

current water governance arrangements and processes in remote Indigenous Australia 

with respect to these.   

Objective 2 is to develop an evidence-based framework for TCWG appropriate 

for application to remote Aboriginal and Torres Strait Islander communities.   

Objective 3 is to apply the conceptual TCWG framework in a remote Indigenous 

community context to identify lessons for practice.  

These three objectives are reflected in my three research questions:  

RQ1.  What is the current state of water governance in remote Australian 

Indigenous communities from a transformative governance perspective?  

RQ2. What elements constitute a framework for transformative community 

water governance appropriate for remote Indigenous community contexts? 

RQ3.  What considerations, lessons and implications for governance practice 

can be drawn from applying the TCWG framework in a remote community?  

1.3 RESEARCH APPROACH AND DESIGN 

The research was designed to move from a general understanding about 

community water systems governance in remote Indigenous communities and 

transformative potential and opportunities present, towards a clearer understanding of 

the principles, processes of transformative community water governance interact with 

different contextual factors and the implications of these for water governance more 

broadly.  

I applied pragmatism as a research paradigm where the emphasis is on real-world 

actions, practices, and knowledge production and the research problem/question is the 

central focus, allowing for diverse methods to be employed (Creswell & Plano Clark, 

2017; Feilzer, 2010; D. L. Morgan, 2014). Drawing from different fields of research 

related to community water systems, knowledge was synthesised from disparate 

sources and types in a transdisciplinary approach (Lang et al., 2012). A 
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transdisciplinary framing is ideal for dealing with complex sustainability problems, 

unlike narrow discipline-specific framings that do not deal well with complexity (Fam, 

Palmer, Riedy, & Mitchell, 2017; Klenk & Meehan, 2017).   

Applying this pragmatic, transdisciplinary lens, the research was conducted in 

two main parts. Part 1 focused on the regional level of north and central Australia (in 

which the majority of remote Indigenous communities are located) and involved both 

an exploratory study (Part 1-A) and development of a conceptual framework for 

transformative community water governance Part 1-B). The second part of the research 

involved action research – applying the conceptual framework in practice in a remote 

community case study – Masig (Yorke Island) in the Torres Strait region of far north 

Queensland (see  Figure 1-1). 

A mix of methods was employed in each phase, aligned with the pragmatic, 

transdisciplinary and action research lens. The exploratory study involved critical 

analysis of transdisciplinary literature relevant to the research context to determine key 

concepts and principles. It also involved analysis of the current situation of water 

governance and management in remote Aboriginal and Torres Strait Island 

communities in Australia through the lens of transformative governance, drawing from 

practitioner interviews. The interviews also contributed to an analysis of the barriers 

and enablers to more transformative water governance in this context.  

Development of a novel conceptual framework that elaborates on the practice of 

transformative community water governance (TCWG) at the community scale aimed 

to incorporate findings from the exploratory study, including the key concepts and 

principles, addressing key barriers and incorporating factors to support enabling 

environment for transformative water outcomes. Transformative outcomes include 

efficiency, quality and security of water supplies in remote community contexts as 

well as improved health outcomes and connections to local economies and 

employment, leading to more resilient and sustainable communities.  
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Adapting and applying the conceptual framework to the Masig case study 

community in the Torres Strait provided grounded insights into how the framework 

could be applied in practice and what mechanisms can be modified or leveraged to 

contribute to improved water quality, efficiency and security while also transforming 

communities into more healthy, liveable and productive places. From this application, 

insights could be drawn for further applications of the TCWG framework in other 

communities and key considerations and recommendations derived for embedding a 

TCWG approach in practice. 

1.4 RESEARCH SIGNIFICANCE AND NOVELTY 

In transdisciplinary research seeking to create change, knowledge outcomes are sought 

along with creating a change in the situation with respect to the field of inquiry, and in 

learning occurring between the researcher, participants and collaborators (C. Mitchell, 

Cordell, & Fam, 2015). The research presented in this thesis offers new knowledge, 

tools for practice and insights into transformative community water governance in the 

following ways: 

 New evidence and insights into the fledgling research field of 

transformative governance, setting out key concepts and principles from 

a transdisciplinary perspective, specifically for water governance at the 

community scale in remote Indigenous contexts where this has not been 

explored previously. 

 New evidence-based studies drawing on practitioners’ experiences and 

perspectives adding to the knowledge base and understanding of practice 

of engaging Indigenous communities in water governance in remote 

Australian context. These include a) identification and assessment of 

water and energy initiatives employing a new typology, revealing the 

extent of involvement of local people in those initiatives, and b) analysis 

of barriers and enablers to transformative community water governance 

approaches being implemented in practice. The assessment, typology and 

identification of key barriers and enablers can support water governance 

planning and decisions through offering strategic planning tools and 
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guidance for considering how they might contribute to transformative 

community outcomes. 

 Development of a novel TCWG framework drawing on evidence, 

designed for the specific context of Indigenous communities in remote 

Australia. The integration of theory and practice into a practical 

framework for governance at the community-scale that considers the 

interactions of water governance at smaller and larger scales is a 

considerable contribution to assist assessment of existing, and planning 

for future community water decisions, projects and programs and wider 

governance policies.  

 Novel insights into functions and practice of water governance in a real-

world remote Indigenous community context were delivered through 

empirical action research conducted in Masig. The outcomes of the 

adaptation and application in practice provide a nuanced understanding 

of the factors, challenges and opportunities faced in adopting a 

transformative community water governance approach in practice. 

Within the application were a novel combination of methods including 

installation of high-resolution smart meters, detailed household surveys 

and interviews, a participatory community capitals assessment, a 

participatory water demand management trial and evaluation. The 

detailed disaggregated data and analysis generated did not exist prior to 

this study, addressing a key knowledge gap about water end-uses within 

communities. This research also contributed new information and 

learning for participants and collaborators and capacity building efforts 

for sustainable water outcomes in the Masig community.  

 Formulation of potential strategies and recommendations for embedding 

TCWG approach in practice in water governance and considerations for 

transferability of the framework to other community contexts are 

identified as a contribution to progressing a TCWG agenda regionally 

and potentially in international contexts. 
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1.5 RESEARCH SCOPE   

The research presented in this thesis is associated with an Australian Research 

Council funded three-year research project (Remote and Isolated Communities 

Essential Services or RICES project) led by Griffith University with industry partners 

that supported a PhD scholarship linked to the project aims. The origins of this project 

were in water and energy demand and therefore supply and demand analysis and 

efficiency of supply and use are key themes throughout (including energy 

considerations which are part of the exploratory study). In keeping with the focus on 

transdisciplinary research and transformative outcomes a more comprehensive 

conception of sustainable water included water quality, aesthetics and health 

implications, equitable access and distribution and accessible management and 

decision-making.  

The focus of this research is on community water systems rather than catchment-

scale water management, environmental flows or water rights that are the focus of 

much governance research and although considers historical evolution of water 

management, largely focuses on recent and current water governance activities. The 

study provides depth of understanding with respect to governance activities and actors 

encompassing the day-to-day management and decisions that shape those systems, 

including a focus on community perspectives shaping interactions with water.  

Geographically, the research excludes urban as well as regional centres, focusing 

instead on the remote and very remote contexts for communities in central and 

northern Australia where water services are provided.  The study area and focus is 

detailed in Section 3.2.3. 

1.6 RESEARCHER PERSPECTIVE 

As a researcher, delineating one’s position in relation to the study, is important 

because this position may influence key aspects, such as the data collected or the way 

in which it is interpreted (Qin, 2016). The research paradigm includes the researchers’ 

epistemology or worldview and basic assumptions that guide inquiry and 

interpretation of evidence (Creswell & Plano Clark, 2017; D. L. Morgan, 2014) and 

my choice of research philosophy and approach are shaped by a range of factors 

including my background and identity (nationality, age, gender, ethnicity, etc.). I 



Chapter 1: Introduction 13 

 

briefly outline my background and worldview here in relation to the study, for 

transparency. 

 My interest in this field of research is a melding together of personal and 

professional interests. I am motivated by an awareness of the limitations of traditional 

forms of government and management in achieving systemic, long-term sustainability 

across ecological, social and economic aspects gained through fifteen years of 

professional experience in the fields of water and energy sustainability, social change, 

community engagement and design of policy, programs and planning. Observation of 

the rapid emergence of more decentralised and democratised forms of service delivery 

and emerging business models that go beyond profit to include contributions to 

environmental and social outcomes also contributed to shaping this research. 

Although I have limited experience working with Indigenous communities, and 

not of Aboriginal or Torres Strait Island descent, I am however, deeply interested in 

learning more about the history of Australia and Indigenous peoples and the cultures 

that offer so much wisdom and knowledge regarding sustainable resource management 

and living in harmony with the land.  I have also been deeply concerned and moved 

by the impacts of current systems of governance on equitable treatment of minority 

groups and want to better understand underlying causes and processes of 

marginalisation and disadvantage that Indigenous Australians face compared to other 

segments of the Australian community. An interest in pursuing an academic career 

motivated a desire to investigate the convergence of these fields in more depth to look 

at the potential of new forms and models of governance and their potential to 

contribute to more socially just outcomes and to disrupt the juggernaut of 

unsustainable consumption and production in our society.  

The methodology applied to this research is therefore shaped by this background 

and allowed for a curious and critical exploration of areas of interest in the real-world 

merging multiple fields of knowledge and practice. A critical perspective allowed me 

to balance the tensions between the need to produce new knowledge, be respectful and 

aware of the history of research and its impacts on Indigenous peoples and the desire 

to create change outcomes and learning of relevance to real-world situations. Similarly 

it facilitated the inquiry process to challenge my own assumptions and worldview and 

avoid the researcher trap of imposing my well-meaning intentions on others (Denzin 

and Lincoln, (2008) and  Tuhiwai-Smith (2003).  
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In Chapter 1 (this chapter), I have introduced the research problem at a high 

level, explained my research aim and questions for addressing the problem, clarified 

the broad scope of the research and given the reader a sense of my personal philosophy 

and approach to the research. 

In Chapter 2, I provide further background to the research problem and setting 

of community water systems and governance in remote Indigenous Australia and how 

the unique context informs sustainability, as well as providing further detail on how 

the traditional Western management paradigm is perpetuating undesirable and 

unsustainable outcomes. 

In Chapter 3, I detail the methodological approach to answering my research 

questions. I further elaborate on the approach taken and justify the research design and 

methods employed in each part of the research - the exploratory study development of 

the TCWG framework and action research application of the TCWG framework in the 

Masig community.  

Chapters 4 to 6 detail findings of the exploratory study. 

In Chapter 4, the findings from the transdisciplinary literature review, are 

detailed, including reflecting on the evolution of sustainable water management and 

governance and identifying key concepts and principles for transformative community 

water governance that are relevant to the context of remote Indigenous communities. 

In Chapter 5, the findings of the assessment of the current state of water and 

energy management in remote Indigenous communities in northern and central 

Australia are presented. The findings in this chapter form the basis of a co-authored 

journal publication. 

In Chapter 6, the second part of the findings of the empirical exploratory study 

identifying barriers and enablers to more collaborative and systemic approaches (as 

foundational to transformative governance) are presented. The findings in this chapter 

form the basis of a second co-authored journal publication. 

In Chapter 7, the conceptual TCWG Framework is presented, and key 

components detailed.  

In Chapters 8 and 9, Part 2 of the research – the action research adaptation and 

application of the TCWG framework in the Masig community are presented. 
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Specifically, in Chapter 8, I discuss the approach taken and findings from Steps 1-3 of 

the TCWG which include establishing the project in the community and conducting a 

baseline assessment, which in the Masig context was identified as a primary activity 

to fill gaps in knowledge. And in Chapter 9, the approach taken and findings from 

Steps 4-8 are presented. 

In Chapter 10, I reflect on the research process to address RQ3, discussing the 

lessons learnt and implications for future practice. I consider the challenges and 

considerations for adopting and support embedding and progressing a transformative 

community water governance approach, including skills needed and consideration of 

areas of control of water governance actors. I also provide some recommendations for 

embedding a TCWG approach in the current system. 

In Chapter 11, I recap on the research and key contributions made to the field of 

transformative water governance, consider some of the limitations of the research and 

suggest areas for future research that would progress this emerging field. I also draw 

some key conclusions with respect to the value of this research for theory and practice.  
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Chapter 2: Context for Sustainable Water 

Governance in Remote Indigenous 

Australia 

“There is a system failure here; the present instruments of 

government are not fit for use in remote Australia. ” 

Fred Chaney AO, (cited in Walker et al. , 2012) 

2.1 INTRODUCTION 

The criticality of sustaining and securing equitable supplies and use of 

freshwater is recognised at multiple levels of government policy and planning globally, 

as climate change and environmental impacts associated with conventional practices 

have become evident (Tawfik, 2016b). The importance of inclusive, participatory and 

representative forms of governance has been widely recognised as critical to achieving 

sustainable development – it is recognised as a SDG (16) in its own right and included 

as a key target for achieving SDG 6 - clean water and sanitation for all (United Nations, 

2015b, Target 6B).  

Although participation in decision-making is essential to democratic outcomes 

in any community, the vital role of water in the cultural, social and economic life of 

Indigenous peoples and the historical discrimination and marginalisation of 

Indigenous peoples in management and decisions about their resources mean that 

concepts of sustainability and community participation in decision-making are 

especially critical in Indigenous community contexts (Black & McBean, 2017; 

Bradford, Ovsenek, & Bharadwaj, 2017; Escott, Beavis, & Reeves, 2015; Hill et al., 

2012; Tuhiwai-Smith, 2003). 

In this chapter, I elaborate further on the context for this research, outlining 

relationships between Indigenous people and water governance and specifically the 

context of Aboriginal and Torres Strait Islander community water systems in remote 

Australia.  In Section 2.2 I introduce foundational concepts of Indigeneity and water 

governance; in Section 2.3 I outline the context for this study in remote Australia and 

how Aboriginal and Torres Strait Islander communities have interacted with water 
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systems; in Section 2.4 I identify key aspects of community water systems in remote 

Australia; in Section 2.5 the key challenges in providing safe and sustainable water 

services in remote Indigenous Australian communities are outlined. This is followed 

by a description of the governance landscape for water in remote Australia in Section 

2.6; and finally, in Section 2.7 details the problem with this ‘traditional’ Western 

management approach in remote Indigenous contexts. I provide some concluding 

remarks on the context in Section 2.8. 

2.2 INDIGENOUS PEOPLES AND WATER GOVERNANCE 

Indigenous peoples, of whom there are an estimated 370 million globally, are 

diverse, and hold a unique position within the global community, due to their cultural 

connections formed over many centuries to specific lands and territories. Defining 

what it means to be Indigenous is fraught, and many different definitions have been 

put forward, however, Martinez Cobo’s study for the United Nations includes a widely 

accepted description of Indigenous peoples:  

Indigenous communities, peoples and nations are those which, having a 

historical continuity with pre-invasion and pre-colonial societies that 

developed on their territories, consider themselves distinct from other sectors 

of the societies now prevailing on those territories, or parts of them.  

(Martínez Cobo, 1982, p.3) 

With respect to historical continuity, connections to ancestral territories reflect 

diverse social, economic and political systems and languages, cultures, beliefs and 

knowledge systems, across thousands of years of continual relationship with specific 

territories and resources (UNDESA, 2009). Water is thus an intricate part of 

Indigenous community life that has “enormous social, cultural and economic 

importance for Indigenous people” (Jaravani et al., 2016, p.4). An intimate link 

therefore exists between clean and safe drinking water and health, cultural and social 

well-being of Indigenous communities (Bark, Garrick, Robinson, & Jackson, 2012; 

Bowie, 2013; Hill et al., 2012; S. Jackson & Barber, 2013; S. Jackson, Tan, Mooney, 

Hoverman, & White, 2012; Jaravani et al., 2016; Parsons, 2008; Tinoco et al., 2014; 

Von Der Porten & De Loë, 2013).   

Self-identification as Indigenous is also an important aspect of Indigeneity 

identified (Martínez Cobo, 1982), that speaks to issues of self-determination and the 
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ability to self-govern and choose processes to maintain sovereignty in decision-

making.  These aspects are the foundation of the principles set out in the UN 

Declaration on the Rights of Indigenous Peoples (UNDRIP) (UN General Assembly, 

2007) which recognises Indigenous rights to self-government, to participate in and 

consent to, any decisions which affect them, and to control (and have returned) 

traditionally owned lands and natural resources (Articles 4, 19, 32, 26) (Yap & 

Watene, 2019).  

These broad aspects of Indigenous identity are important foundations for 

interactions between non-Indigenous government service providers and Indigenous 

peoples because water systems connect Indigenous peoples to infrastructure and 

systems of Western governance (Budds and Sultana, 2013). Yet, fundamentally 

differing conceptions of human-environment relationships exist between the Western 

and Indigenous worldviews, which have implications for water management and 

questions of sustainability (Bowie, 2013; Bradford et al., 2017; Kwiatkowski, 2011; 

Tuhiwai-Smith, 2003; Von Der Porten & De Loë, 2013; Wilson & Inkster, 2018). 

Further, political and social isolation of Indigenous peoples because of geography, 

culture, separate histories and traditions has led to marginalisation and exclusion of 

Indigenous peoples from decision-making, including in the management of natural 

resources including land and fresh water supplies (Altman, 2003; S. Jackson et al., 

2012; K. Taylor et al., 2017; UNDESA, 2014).  

The unequal governance landscape outlined here has limited the achievement of 

cross-cultural literacy in water governance and perpetuated the suppression of 

Indigenous ways of conceptualizing water and underpinned many water conflicts 

(Hawke, 2012; Wilson & Inkster, 2018). Thus water governance and management 

regimes have largely failed to employ suitable responses to complex modern water 

challenges, or to integrate Indigenous views, support Indigenous rights, or generate 

local livelihoods (S. Jackson & Altman, 2009; S. Jackson & Barber, 2013; Wiek & 

Larson, 2012).  There is increasing recognition amongst researchers, practitioners and 

governments of the need for inclusion of unique Indigenous knowledge and 

perspectives and parity of representation in sustainable management of water (Bailie 

et al., 2004; Beal, Gurung, & Stewart, 2016; Bradford et al., 2016, 2017; Hill et al., 

2012; S. Jackson, 2018). 
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Evidence-based research to identify how decision-making processes include 

Indigenous people in the management and governance of water in their communities 

is critical to understanding how to overcome historical injustices and make sustainable 

water outcomes culturally and locally relevant. In the remainder of this chapter, I 

explore the context of remote Aboriginal and Torres Strait Australian communities, 

the water systems that operate and the governance arrangements that influence 

decision-making in this region.   

2.3 THE AUSTRALIAN CONTEXT 

Indigenous Australians - Aboriginal and Torres Strait Islander peoples - are  

diverse with many cultures represented and more than 125 Indigenous languages 

currently in active use in Australia (Australian Bureau of Statistics, 2018; Marmion, 

Obata, & Troy, 2014). Approximately 3% (approximately 670,000) of Australia’s 

almost 25 million people identify as Aboriginal or Torres Strait Islander. More than 

20% of these (160,000) live in remote areas, making up over half the population in 

those areas (Australian Bureau of Statistics, 2018) (refer to Figure 2-1).  86% of 

Australia’s land area is considered remote or very remote, with only 2.3% of 

Australia’s total population living in these regions (Australian Bureau of Statistics, 

2013).  

Aboriginal and Torres Strait Islander people in remote Australia are highly 

dispersed across an estimated 1187 permanent communities, outstations and 

settlements that are geographically and ecologically diverse, including tropical 

rainforests, coral islands and arid deserts. The majority of these are across northern 

and central Australia, with approximately 70,000 people living in communities with 

populations over 50 residents (an estimated 274 communities – averaging 256 people 

per community), while many more reside in smaller communities (Australian Bureau 

of Statistics, 2006a). The population of Aboriginal and Torres Strait Islanders in 

remote communities is projected to reach up to 165,000 people by 2026 and is 

increasing at a faster rate than that of other Australians (Australian Bureau of Statistics, 

2014).  
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Figure 2-1 Map of discrete remote Indigenous communities  

Map image source (Australian Bureau of Statistics, 2006b), reprinted with permission. 

 

When compared with more centralised settlements, living in small and remote 

communities can provide increased opportunity for residents to access traditional food 

sources, share language and customs across generations and access improved living 

conditions and sense of well-being (Grey-Gardner, 2008). However, although 

Australians generally enjoy high standards for health and life expectancy, the gap 

between Indigenous and non-Indigenous health and wellbeing is significant (Altman, 

2006; Dodson & Smith, 2003; Grey-Gardner, 2008; Hunt, 2013a, 2013b; Hunt & 

Smith, 2006; Moran & Elvin, 2014; UNDESA, 2009), and Aboriginal and Torres Strait 

Islanders are the least healthy of all Indigenous populations within comparable 

industrialised nations (Green & Minchin, 2014). Comparisons have been made 

between remote Indigenous communities and developing country contexts due to poor 

standards of living and income, health and overcrowding of households, access to 

services and rates of employment (Grey-Gardner, 2008).  Australia continues to rate 
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poorly across all indicators of Indigenous wellbeing with the highest rates of poverty, 

unemployment, early mortality, and the lowest levels of education in the country 

(Moran, Porter, & Bank, 2014; Seeman, Mclean, & Fiocco, 2017). Household and 

family incomes also remain lower than average, and reliance on government services 

and welfare payments is high (Dodson & Smith, 2003; Smith, Grundy, & Nelson, 

2010). Overcrowded housing is also common in Aboriginal and Torres Strait Islander 

communities and contributes to living conditions that further exacerbate health and 

sanitation issues (Beal, Jackson, Stewart, Rayment, & Miller, 2018; Beard, 2006; Hall 

et al., 2016; K. Taylor et al., 2017).  

Outcomes from government interventions in remote Aboriginal and Torres Strait 

Islander communities are increasingly being scrutinised for their performance against 

social justice, community empowerment, and economic development outcomes, 

including in water services. A ten year review of the Closing the Gap initiative 

indicates only two targets out of the seven monitored (child mortality rates, early 

childhood education, school attendance, life expectancy, Year 12 or equivalent, 

reading and numeracy, and employment), are on track to be met by 2030 (Australian 

Government Department of Prime Minister and Cabinet, 2019). Further, despite 

government investment in water and associated infrastructure, regulation and 

management, that has resulted in improved access to clean water in remote Aboriginal 

and Torres Strait Islander communities over recent decades (Australian Bureau of 

Statistics, 2006a), there remain many services in remote areas that do not consistently 

meet basic regulatory or Australian Drinking Water Guidelines (Miles, Byrnes, & 

Bannon, 2010).  

Given this context and history and as a signatory to the UN SDGs, Australia has 

a commitment to ensure that no one is left behind in achieving safe and equitable 

access to water (World Health Organization & UNICEF, 2017), including Indigenous 

Australians living in remote communities (Hall et al., 2016).  

2.4 COMMUNITY WATER SYSTEMS INFRASTRUCTURE IN REMOTE 

AUSTRALIA 

Management of water supplies considers the need for continuity and sufficient 

supply for personal and domestic uses – such as potable water for drinking and food 

preparation, and adequate clean water for personal sanitation, washing of clothes, and 
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number of communities with no organised water supply has however dropped from 

twenty-one in 2001 to nine in 2006 (Australian Bureau of Statistics, 2007), but no 

updated data is available to identify if that has reduced further in the past decade. 

2.4.2 Water storage and treatment 

Storage of water is needed to manage seasonal demand and supply – much of 

remote Australia has seasonal rainfall with wet and dry seasons in the north, with 

central Australia mostly arid or semi-arid with very little total rainfall. Dams or 

‘lagoons’ are located in some communities to store water for this purpose, while many 

communities have a large storage tank or reservoir. These may be filled from bores or 

dams via pumps and are often raised to enable gravity-fed distribution to residents after 

treatment.   

Treatment of potable water aims to reduce hazards typically involves different 

levels of physical screening and addition of chemical to remove harmful bacteria and 

pathogens such as faecal coliforms (NHMRC and NRMMC, 2018). In small 

communities it usually involves removing a specific type of contaminant rather than a 

comprehensive treatment system (FaHCSIA, 2010). Only 141 of 1079 discrete 

Indigenous communities had treated drinking water in 2007, with 80% of these (112 

communities) treated through chlorination at the source, with 164 communities had 

water samples tested regularly (Australian Bureau of Statistics, 2007).   

2.4.3 Pumping and distribution 

A pipe network distributes water to residential, commercial and other 

community buildings and services such as schools, community centres, hospital or 

medical clinic, council buildings, sports ground/facilities through either gravity-fed or 

electrical pump which end-users then access from taps and hoses. Storage, pumping 

and distribution configuration also affect access for fires and other emergencies.  

Pumping for both groundwater extraction and distribution is a significant source 

of energy demand within remote communities and therefore adds to costs associated 

with water supply (Beal et al., 2016).  

2.4.4 Water uses 

Typical end-uses include indoor and outdoor water at households and service of 

community buildings such as schools, health clinics, government buildings, such as 
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council offices and watering of public amenities such as parks and public places. In 

addition to use of “town” or “mains” water supplied through the system, many 

communities also have rainwater tanks attached to key buildings and residences, 

although quality and use of these may vary significantly.  There is potential to improve 

the use of rainwater tanks as part of a diversification strategy to support water source 

security to meet various indoor or outdoor needs in communities. 

A significant use of water in Indigenous communities is for sewerage services.  

The number of communities connected to a town sewerage system improved between 

2001 and 2006, with an increase of 32 (36%) communities now reporting this system 

(Australian Bureau of Statistics, 2006a). 25 communities (approx. 2000 people) had 

no organised sewerage system in 2006, however this was an improvement compared 

with the 91 communities reported in 2001. Septic tanks with leach drain were the most 

common type of system used (half the communities).  Use of community water-borne 

systems also increased by 13%  (Australian Bureau of Statistics, 2006a). 

2.4.5 Metering and monitoring 

Metering varies significantly across communities and jurisdictions.  Typically, a 

community will include a community water meter at the source/storage prior to 

distribution into the community.  This may be the point from which the utility or water 

service provider will charge the community if a community-scale payment system is 

agreed.  There may be meters at each household and commercial property and typically 

commercial businesses and government buildings will have their meters read regularly 

while residential meters may not be read by the utility.  There is a growing interest in 

smart metering and a number of community trials have been conducted in the Northern 

Territory and Queensland employing smart water meters (Beal et al., 2018), however 

these are not widespread.  Other metering and monitoring typically accompanies water 

quality treatment including regular testing of water for contaminants and pathogens. 

Presence of different types of metering affects the level of granularity and timing 

availability of data on water supply, demand and quality and hence is an important 

enabler for decisions to manage sustainability and security of supply. 
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2.5 KEY CHALLENGES FOR WATER SERVICES IN REMOTE 

INDIGENOUS COMMUNITIES  

The most recent SDG progress report (2000-2017) indicated that Australia 

achieved 100% of safely managed drinking water and 100% of the Australian 

population are using at least basic drinking water services. However, the report also 

noted insufficient data available for Australia on which to base this assessment (World 

Health Organization & UNICEF, 2017). The Australian Federal Government has 

acknowledged access to clean water and functional sewerage being strategic areas for 

action to address poor status on health and economic development of Aboriginal and 

Torres Strait Islanders, particularly those in remote regions (Productivity Commission 

Steering Committee for the Review of Government Service Provision data, 2016). In 

other more focused studies, the need for improvements to sustainability of water 

supply and use in Aboriginal and Torres Strait Islander communities is well 

acknowledged (Hoverman & Ayre, 2012). Domestic studies indicate that there is a gap 

in the quality of water services between remote areas and urban or rural environments, 

particularly Indigenous communities with many communities experiencing variable 

water quality (Beal et al., 2019).  

Providing a sustainable water supply to remote Aboriginal and Torres Strait 

Islander communities is challenged by many factors. Small water supply systems 

typical of those in remote Australia are more vulnerable to breakdown and often 

experience greater administrative, managerial or resourcing challenges than larger 

water supply systems. They are also more frequently associated with outbreaks of 

waterborne disease (World Health Organization, 2012). Audits of community water 

supplies indicate frequent failure of drinking water quality tests (Australian Bureau of 

Statistics, 2006a; Western Australian Auditor General, 2015). For example in the 2006 

census, 48 communities not connected to a town water supply (covering over 12,000 

people), failed drinking water quality tests (Australian Bureau of Statistics, 2006a). 

While in Western Australian (WA) 68 of 84 remote WA communities found drinking 

water failed to meet Australian standards with at least one community failing a 

drinking water quality test every month in the two years to June 2014 because of the 

presence of E. coli bacteria or Naegleria microbes, which can both cause fatal illnesses 

(Western Australia Department of Health, 2019; Western Australian Auditor General, 

2015).  
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Other challenges include harsh physical environments that contribute to high 

rates of corrosion of equipment (Grey-Gardner, 2008), unreliable seasonal rainfall and 

groundwater recharge (Australian Bureau of Statistics, 2013) and high per capita 

demand within communities (Beal et al., 2016, 2018, 2014; Beard, 2006; Beard, 

Climie, Vervetjes, Saunders, & Gerardi, 2013; Power and Water Corporation, 2009; 

Ross, Delaney, Mohr, & Mitchell, 2014). Furthermore, water systems are powered by 

electricity predominantly generated by off-grid diesel generation  (Australian Bureau 

of Statistics, 2008; Jamal, Urmee, Calais, Shafiullah, & Carter, 2017; Lloyd, 2000). 

These factors contribute to high costs of operation, management, and rates of repair 

and renewal (Grey-Gardner, 2008; Queensland Productivity Commission, 2017) As a 

result, these water systems are not commercially viable and significant subsidies are 

given to service providers through  federal government funding to bridge the shortfall 

between supply costs and revenue (Beal et al., 2016; Industry Commission, 1997). 

This is all occurring against a backdrop of increasingly uncertain and extreme climate 

events that are projected to impact numerous regional areas of Australia, further 

exacerbating the challenge of securing sustainable supplies of water (CSIRO and 

Bureau of Meteorology, 2016). The challenges listed here are detailed further in the 

following sections. 

2.5.1 Climate change impacts 

Predictions of increasingly uncertain and extreme climate events are expected to 

further exacerbate the challenge of securing sustainable supplies of water (CSIRO and 

Bureau of Meteorology, 2016). Global climate change projections highlight negative 

impacts in regional areas of Australia. Increasing number of hot days, and increases in 

frequency, intensity and shifting seasonality of extreme weather events such as heat 

waves, storms and cyclones are predicted to impact water and electricity supply and 

delivery systems and infrastructure (Green and Minchin, 2014; Tawfik, 2016; CSIRO 

and Bureau of Meteorology, 2016).  In the Torres Strait Islands for example, residents 

are already experiencing ongoing water security issues from reduced rainfall and 

recharge to limited island aquifers leading to reliance on energy-intensive desalination 

plants to meet community demand during dry season (Torres Strait Regional 

Authority, 2016). Coordination and oversight of operational and maintenance services 

is of little value in the context of such uncertainty and leads to poor performance across 

various indicators of service such as water quality (S. Jackson et al., 2012). 
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2.5.2 High water consumption  

Within the broader challenge of climate change, research indicates per capita 

water demand can be significantly higher in remote communities than for urban 

households (Beal et al., 2016, 2019, 2018, 2014; Beard, 2006; Beard et al., 2013; 

Power and Water Corporation, 2009; Ross, Delaney, Mohr, et al., 2014).  However, 

limited empirical research on water consumption patterns in remote Aboriginal and 

Torres Strait Islander households exist due to limited monitoring of disaggregated 

water uses (Beal et al., 2016; Beard, 2006).   

According to the World Health Organization (World Health Organization, 

2017b), between 50 and 100 litres of water per person per day are needed to ensure 

that most basic needs are met and few health concerns arise. The factors influencing 

water consumption are highly complex and variable between communities and 

individuals (Yuen, 2004). This is backed up by existing data that shows high variability 

across studies and local contexts (Table 2-1).  

Where high levels of water use were recorded, technology and maintenance 

issues together with water use behaviours of householders were identified as 

contributing factors (Beal et al., 2016, 2018, 2014; Ross, Delaney, Mohr, et al., 2014). 

However, higher household occupancy and overcrowding in remote Aboriginal and 

Torres Strait Islander communities compared with urban households is also an issue 

that directly affects water demand as well as management of services (Power and 

Water Corporation, 2009) and makes comparison with urban areas on a household 

basis difficult. Factors such as extreme environments and acidic or highly mineralised 

water leading to high rates of corrosion on water fixtures and infrastructure have also 

been identified as contributing to a system that creates higher than average water use 

(M. Pearce, Willis, & Jenkin, 2004; Torzillo et al., 2008).  There is a need for further 

research at the local level to aid in establishing a foundational understanding of all 

water uses within remote Aboriginal and Torres Strait Islander households. 
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Table 2-1 Average daily per person water consumption in various studies of remote 

Indigenous communities 
Water 

Consumption 

(L/p/day) 

Highest 

components of 

water use 

Location Data source Reference 

>700  No end-use 

analysis 

NT, community 

not identified 

Estimates based on 

bulk meter data 

(Beard et 

al., 2013) 

1000  No end-use 

analysis 

Gunbalunya 

(Oenpelli), NT 

Bulk meter data 

analysis 

(Ross, 

Delaney, 

Beard, et 

al., 2014) 

40-75 For total 

community 

breakdown - 

consumption in 

public housing 

48% followed by 

leaks 10%;  

Gunbalunya 

(Oenpelli), NT 

 

Calculated based on 

results of <800 

L/hh/day with 

average of 8-12 

people/household 

(approx. half of 

communities) Smart 

meter data analysis, 

post intervention. 

(Ross, 

Delaney, 

Mohr, et 

al., 2014) 

277  For residential use, 

outdoor - 40%; 

shower use 23.5%; 

clothes washing – 

17.5% 

Wujal Wujal, 

Far North Qld 

Pilot, Smart meter 

data analysis, n=5 

(Beal et 

al., 2014) 

365 For residential use 

outdoor 58%;  

Cooktown, Far 

North Qld 

Pilot, Smart meter 

data analysis, n=5 

(Beal et 

al., 2014) 

270  For residential use 

– outdoor, followed 

by shower 

One 

community, 

Torres Strait 

Island, Qld 

Smart meter data 

analysis, n=21  

(Beal et 

al., 2018) 

1567  For residential use 

– outdoor, followed 

by leaks 

One 

community, Far 

North Qld 

Smart meter data 

analysis, n=17  

(Beal et 

al., 2018) 

645  For residential use 

– outdoor, followed 

leaks and shower 

One 

community, 

Central Desert 

area, NT 

Smart meter data 

analysis, n=12 

(Beal et 

al., 2018) 

Table notes: hh=household 

2.5.3 High costs to supply remote community water  

Costs of operation, management, and rates of repair and renewal of water 

infrastructure are high in remote Australia (Grey-Gardner, 2008; Queensland 

Productivity Commission, 2017). Geographic dispersion and comparatively fewer 

human and financial resources as well as higher wages and allowances required to 

attract staff to remote locations (Queensland Productivity Commission, 2017), leads 

to significantly increased costs of transport, equipment and infrastructure operation 
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compared with urban environments (Australian Bureau of Statistics, 2013; Miles et al., 

2010). Rainfall is seasonal and equipment and infrastructure exposed to the harsh 

environments corrode at faster rates, often with lifespans of as little as five years  

(Anda & Dallas, 2005; Grey-Gardner, 2008).   

Remote water systems are predominantly powered by electricity generated by 

off-grid diesel generation (Australian Bureau of Statistics, 2008) which leads to 

significant environmental and economic impacts in relation to the service provided 

(Beal et al., 2016). In the Northern Territory, for example, fuel costs are the single 

largest expenditure (20-35%) of the Indigenous Essential Services Program which 

delivers water, sewage and electricity services to remote communities (Northern 

Territory Department of Housing and Community Development, 2017). For remote 

island communities such as the Torres Strait Islands, increasing reliance on energy-

intensive desalination plant in dry season (Grey-Gardner, 2008; Willis et al., 2008) is 

creating a financially unsustainable system.  To provide potable water to one Torres 

Strait Island using desalination plants, for example, an estimated 75,000 L/annum of 

diesel is used, costing approximately $7 per kilolitre of supply, in the order of ten times 

the national average for water supply (Beal et al., 2016). 

Service providers are typically unable to recoup the costs of water supply in 

remote regions through customers as water is charged at the community or local 

authority level rather than directly to householders.  This lack of price signal to 

household consumers may also contribute to inefficient use of water as there is little 

incentive to conserve, which in turn increases costs of supply.  Many communities are 

dependent upon government for operational funding and so the costs cycle back to 

governments (taxpayers). In essence, water service provision (and other essential 

services) to remote communities are not commercially competitive under current 

structures (Productivity Commission Steering Committee for the Review of 

Government Service Provision data, 2016; Queensland Productivity Commission, 

2017).   

Rather than inequitably passing on the higher costs of basic services to remote 

and regional residents, water (as well as other critical services) is subsidised through a 

Community Service Obligation (CSO) in which service providers are subsidised by 

governments to bridge the shortfall between supply costs and revenue generated (Beal 

et al., 2016; Industry Commission, 1997). Essentially a CSO is a mechanism to ensure 
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public goods and services are provided that may not be commercially viable (Industry 

Commission, 1997). The costs to subsidise services in remote communities can be 

contentious with significant investments being made. In 2015-16 for example, the total 

value of the CSO to support regional and rural Queenslanders was almost $500 million 

(Business Queensland, 2016).  

These ecological, social and economic factors make for a particularly 

challenging environment for water service delivery in remote Australia.  

Understanding the factors that influence and impact sustainability of water systems in 

Indigenous community contexts is critical to understanding how community water 

governance and management can be modified to address the inherent complexity and 

generate more sustainable outcomes. In the following section I outline how governance 

arrangements and processes are structured in remote Australia and approach taken to 

address water sustainability.  

2.6 REGULATORY LANDSCAPE FOR WATER GOVERNANCE IN 

REMOTE INDIGENOUS AUSTRALIA 

Remote Australia provides a unique yet diverse setting within which the 

governance of water takes place.   

2.6.1 Key regulations and policy for remote community water systems 

The policy landscape that applies to remote water services is also varied across 

jurisdictions and there is no single management framework applied. Water governance 

is influenced by, and implemented under, international, national, state/territory and 

local legislation, regulations and guidelines that set out requirements for supply and 

quality of water and responsibilities of various agencies. Similarly, responsibility for 

supply and services vary from region to region. For larger remote Aboriginal and 

Torres Strait Islander communities (populations more than 100 people) across the 

Northern Territory (NT), South Australia (SA), and Western Australia (WA), water 

utilities have primary responsibility for water supply and management (FaHCSIA, 

2010) (Western Australian Auditor General, 2015). Small communities in these 

regions (fewer than 100 people) are managed by local Aboriginal councils or resource 

centres (for very small outstations). In remote Queensland, local and regional shire 

councils are registered as water service providers and utilities are limited to 

responsibility for urban and larger regional water supplies  (FaHCSIA, 2010). 
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Table 2-2 sets out the key legislation, regulation and guidance that shape the 

water governance landscape in remote Australia - specifically northern and central 

Australia including Northern Territory, Queensland, Western Australia and South 

Australia and excluding NSW, Victoria, ACT and Tasmania (as per the scope of 

exploratory study set out in Chapter 3, Section 3.2.3). These impact on various 

agencies and actors in different ways. State/Territory legislation is monitored and 

enforced through State/Territory government departments, thus setting the tone for the 

water policy and regulatory environment in which water operators and consumers 

function. These departments together with the Commonwealth government are the key 

source of funding for water infrastructure and community projects in remote 

communities (FaHCSIA, 2010). Guidance on managing for water quality comes in at 

the national level through the Australian Drinking Water Guidelines (ADWG) which 

are not mandated directly but are operationalised through various state government 

legislation and plans. Of note, there are no set standards or criteria to measure 

reliability of water supplies as there is in other sectors such as electricity service 

provision.  

2.6.2 Small-scale community water systems sustainability guidance 

The field of international sustainable development has focused on water and 

water governance for decades and have produced guidance recognising the importance 

of sustainable water for communities, (UNICEF & World Health Organization, 2019; 

World Health Organization, 2012, 2018; World Health Organization & UNICEF, 

2000, 2017). Much of this literature, however, focuses on policy and planning cycles 

of national and regional levels and in developing country contexts and the community 

scale has been somewhat neglected in sustainable water management literature as well 

as transformative governance studies. The extent of sustainable water management 

efforts and impacts in regional and remote communities in particular requires more 

attention (Berkes and Ross, 2013; Moran, 2010).  Guidance identified with respect to 

remote community water supplies in remote Australia is outlined in Table 2-3.  



 

Chapter 2: Context for Sustainable Water Governance in Remote Indigenous Australia 33 

 

Table 2-2 Key water legislation, regulations and guidelines influencing water governance in remote Indigenous Australia 

Level Guideline/Regulation Regulated  Aims, Roles and Responsibilities 

International Guidelines for drinking water quality 

(GDWQ) (World Health Organization, 

2017a) 

No  Also provides guidelines on small-scale water systems and community supplies 

 United Nations (UN) Sustainable 

Development Goals (Goal 6) 

No  SDG 6: Goal for Water in 2030: Ensure availability and sustainable management of 

water and sanitation for all 

National Signatory to UN SDGs No  No mandate or national body to oversee achievement of the SDGs in Australia has been 

established since signing the agreement. 

 National Water Quality Management 

Strategy and Framework (Government, 

2017) 

No  Values, targets and actions in these guidelines are not mandatory, but support a 

nationally agreed framework for water quality planning and management. 

 Intended to be used to help develop local or regional water quality management plans 

 Australian Drinking Water Guidelines  

(NHMRC and NRMMC, 2018) 

 

No  ADWG are of key importance in water system management.   

 Not mandated but provides the basis of drinking quality water in Australia. 

 Incorporate the Framework for the Management of Drinking Water Quality.  

 Risk management approach to identifying water quality hazards follows the WHO 

GDWQ to guide water safety (health and aesthetic quality) 

 Also guidelines on groundwater quality protection, sewerage and water recycling. 

State/Territory    

Queensland 

(Qld) 

The Water Act (2000)  

and Water Supply (Safety and 

Reliability) Act (2008)  

Public Health Act 2005 and Public 

Health Regulation 2018 

Yes  Co-regulated by both Water Supply Regulation in the Department of Natural Resources, 

Mines and Energy (DNRME), and Queensland Health. 

 Water Supply Regulation (DNRME) is responsible for the implementation, monitoring 

and enforcement of the Act. 

 Queensland Health is responsible for administering the Public Health Act and 

Regulation sets standards for drinking water, based on the ADWG. 

 Local government is responsible for the regulation of private drinking water supplies. 

Northern 

Territory (NT) 

 

The Water Act 1992 (NT) (s73); Water 

Supply and Sewerage Supply Act 2000 

(NT) (s45); Public and Environmental 

Health Act 2011 (NT) (s133);  

Power and Water Corporation Act 2002; 

Memorandum of Understanding (MOU) 

Yes 

 

 

 

 

No 

 Power and Water Corporation (PWC) through Indigenous Essential Services 

(subsidiary) is responsible for drinking water services in 72 Indigenous communities.   

 No minimum standards for drinking water quality are mandated in the NT  

 A MOU between DOH and PWC  to manage water supplies to meet ADWG (MOU 

expired as of 2015, but still applied (Power and Water Corporation, 2018) 
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between Power and Water Corporation 

and Department of Housing  
 Water Supply and Sewerage Act only applies to NT’s 18 gazetted towns. Does not 

apply to 72 larger Indigenous communities and 66 of approximately 500 outstations  

Western 

Australia (WA) 

Water Services Act (2012) 

Water Corporation Act (1995) 

Public Health Act (2016) 

Memorandum of Understanding between 

WA Water Corporation and Department 

of Health 

 

 

Yes 

Yes No 

 

 Managed through Department of Health (DOH), Department of Water & 

Environmental Regulation (DWER), Department of Planning, Lands & Heritage 

(DPLH) and the Economic Regulation Authority (ERA). Regulation of drinking water 

in WA is currently divided into licensed and non-licensed providers (Western Australia 

Department of Health, 2019) 

 Drinking water source quality is supported by Public Drinking Water Source Areas 

(PDWSAs) and implementation of Drinking Water Source Protection Plans.  

 Licensees required to sign a MOU with DOH to provide quality drinking water in line 

with the ADWG’s. Water Corp is the largest supplying to 251 localities.  

 The Remote Area Essential Services Program (RAESP) covering 11,000 residents, 

monitors the varied management of drinking water services provided by small remote 

communities that are not licensed or subject to the same regulation and auditing.  

South Australia 

(SA) 

The Safe Drinking Water Act (2011) and 

Safe Drinking Water Regulations (2012) 

Water Industry Act (2012) 

South Australian Water Corporation Act 

(1994) 

Outback Communities (Administration 

and Management) Act 2009  

Yes  Managed through SA Department for Health and Wellbeing (DHW)  

 Requires registration of drinking water providers, implementation of risk 

management plans & monitoring, audits & inspections, and reporting of results 

 SA Water (government owned utility) is the largest registered drinking water 

provider servicing metropolitan areas and 22 remote Aboriginal communities  

 Many small remote communities in SA are without safe drinking water services.  

 The Outback Communities Authority (OCA) https://www.oca.sa.gov.au/ covers 4,500 

residents in 625,000 square kilometres (~ 63% of the State) that are not formally in a 

local government area. The OCA was established to manage provision of services 

including water supplies to some communities under the Water Industry Act 2012. 

Localities and 

Local 

Government 

Areas (LG’s) 

Drinking Water Quality Management 

Plans 

Drought Management Plans 

Customer Service Standards for Water 

Yes  Local authorities are primarily responsible for water services in remote Queensland 

communities. For the majority of remote community water services covered under 

legislation in WA, SA and NT, responsibility lies with utilities or their subsidiaries.   

 Many outstations and homeland communities that are outside these arrangements are 

responsible for self-funding and self-managing their water supplies. Some MOU’s and 

formal and informal agreements are in place with existing service providers but are not 

government regulated. 
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Table 2-3. Community water management guidance applicable to remote and Indigenous 

communities in Australia 
Source document/guidance 

material 
Description 

The Australian Drinking Water 

Guidelines (NHMRC and 

NRMMC, 2018) 

Chapter 9 Section 9.11 outlines monitoring advice for small, 

remote or community-managed water supplies.  

 

The NHMRC Community Water 

Planner (NHMRC, 2011) 

A web-based tool for small communities to develop drinking 

water management plans aligned with the ADWG (note, this 

tool is now archived and is not actively supported by the 

Australian government) 

Community Water Planner Field 

Guide (Grey-Gardner, R. & 

Taylor, K., 2009 for the National 

Water Commission) 

A field guide developed to assist the implementation of the 

Community Water Planner in remote Indigenous 

communities, focuses on a risk management-based approach 

to microbiological water quality 

(http://www.wqra.com.au/cwplanner/ CWPlanner htm).  

Remote Community Water 

Management (Grey-Gardner, 

2008) for the Desert Knowledge 

CRC 

A report outlining the process, results and lessons from 

implementing community water plans in 5 remote 

communities across Australia (between 2004-2006). Based on 

the ADWG risk management approach. 

National Indigenous 

Infrastructure Guide (2010) 

A comprehensive guide setting out detailed processes for a 

range of infrastructure including water, energy, waste, roads 

and so on relevant to the remote Australian context. Includes 

reference to the importance of good community engagement 

and cross-cultural communication. 

 

The guidance materials identified in Table 2-3 provide information about remote 

community water systems in the Australian context with a focus on water infrastructure from 

a risk management approach – particularly water quality.  Although community involvement 

is important in such processes, the framing and processes outlined are limited in scope to 

technical issues with little attention to socio-cultural factors influencing interactions with water 

in a community. Further contextualised and practical guidance is needed to consider all aspects 

of sustainabilty of remote community water systems to build tranformative capacity and 

resilience in remote Aboriginal and Torres Strait Islander communities.  

2.7 THE PROBLEM OF TRADITIONAL (WESTERN) WATER MANAGEMENT 

IN INDIGENOUS AUSTRALIA 

The context for remote Indigenous community water governance described in this 

chapter is indicative of ‘wicked problems’ (Rittel & Webber, 1973). Wicked problems involve 

many unknowns with interrelated and interconnected parts, unclear boundaries and affect many 

different actors who may have conflicting values and interests (Armson, 2011; Rittel & 

Webber, 1973). This complexity requires different management approaches than for ‘simple’ 
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or ‘complicated’ problems where the system components are knowable and it is possible to 

determine cause, effect and linkages between the parts (Snowden, 2002).  

The approach to management of Indigenous communities and resources in Australia and 

elsewhere has been attributed as a key contributing factor to the poor outcomes in Indigenous 

communities (Dodson & Smith, 2003; Howitt, 2012; Hunt, 2013b; Moran, 2010, 2016; Moran 

& Elvin, 2014; Moran et al., 2014; K. Taylor et al., 2017). The dominant approach is grounded 

in a Western technocratic paradigm. This paradigm is characterised as a highly centralised, 

‘command and control’ (Hunt, 2013b), or ‘technical-assistance’ approach (J. Robinson & 

Green, 2011) typified by hierarchical, linear, reductionist thinking founded in a Western 

worldview (Checkland, 1993; Pahl-Wostl et al., 2012; Robins et al., 2017; Tesoriero, 2010; 

Zeitoun et al., 2016).  In this management paradigm, operations and engineering aspects of the 

water system are in focus, together with managing risks through the more easily controlled 

technical aspects of the water system, including water supply development and infrastructure, 

water services delivery and regulation of water uses  (Pahl-Wostl, 2007; Xie, 2006). 

Application of this management paradigm has generated technological and infrastructure 

improvements that have been associated with reductions in infectious diseases and created 

other social and health benefits in Indigenous communities over recent decades, however, the 

effectiveness of this management paradigm in water has come into question in its ability to 

deal with the complexity of the social, cultural and environmental dimensions that form a 

fundamental part of water systems (Mooney & Cullen, 2019; Pahl-Wostl, 2007; Xie, 2006).   

Numerous ethical and professional concerns are raised with the traditional Western 

management approach. These concerns include: 

 hierarchical decision-making and “siloed” management and communications 

 a narrow view of what constitutes valid knowledge, i.e., preferencing expert 

scientific knowledge over traditional (Indigenous) forms of water literacy and 

knowledge 

 rigid project planning and timelines that are short-term and out of sync with 

Indigenous decision processes 

 perpetuation of power structures.  

Further elaboration on these points follows. 
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2.7.1 Top-down decision-making and management in silos 

Decision-making within technocratic management is hierarchical and top-down.  

Responsibilities for various aspects of the water system are separated out between different 

government agencies often with poor coordination and communication (B. Mitchell, 2005). 

This ‘silo effect’ (Serageldin, 1995) is a feature of the supply-driven, sectorally-based approach 

where dynamic and interconnected facets of water supply, uses and allocation are often ignored 

and are instead addressed in isolation, leading to inefficient decision-making (B. Mitchell, 

2005; Xie, 2006; Yuen, 2004).   

2.7.2 Narrow view of valid knowledge 

Technocratic management has preferenced scientific and ‘expert’ knowledge over other 

forms of knowledge such as local lived experience, with little participation or significant 

representation of Indigenous peoples at higher levels of governance (Bowie, 2013; Bradford et 

al., 2016; Innes & Booher, 2016; S. Jackson, 2006; S. Jackson & Barber, 2013; Tesoriero, 

2010; Tinoco et al., 2014). Communication from the bottom up is seen primarily as involving 

data and information on which decisions can be made, rather than wisdom and understanding  

(Tesoriero, 2010:115). The underlying view of what valid knowledge consists of, can be 

limited within the Western technocratic management paradigm, ignoring or excluding other 

meanings and associations and ways of knowing and interacting with water that are part of 

many Indigenous cultures. Settler societies’ typically view water as a ‘resource’ or ‘asset’, a 

single claimable right, that can be owned, managed, and exploited (Hawke, 2012; Wilson & 

Inkster, 2018; Yates, Harris, & Wilson, 2017). Such a perspective frequently conflicts with 

Indigenous cultures that perceive water as a living entity or a relative, with symbolic and 

spiritual power to which they hold a sacred responsibility (S. Jackson & Barber, 2013; Wilson 

& Inkster, 2018).  Exclusion of these Indigenous perspectives and knowledge about water and 

a focus on water as a resource only, has led to many undesirable and short-sighted outcomes. 

2.7.3 Rigid planning cycles and short timeframes 

Technical solutions arising from a technocratic management paradigm are often short-

term and do not persist past the life of the infrastructure, and can create as many new problems 

as they solve (Grey-Gardner, 2008; Innes and Booher, 2010). Socio-cultural studies are 

considered time-consuming and even idealistic by conventional bureaucratic structures which 

value management, administration, supervision and planning and assign relatively little value 

to face-to-face contact with service users (Robinson and Green, 2011). For example, water 
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projects often emphasize supply augmentation over demand management, leading to inefficient 

and costly water systems (Xie, 2006). There is tension navigating deeper community 

engagement methods and timeframes with standard program delivery goals and deadlines in a 

hierarchical decision-making environment (Commonwealth of Australia, 2014; Queensland 

Productivity Commission, 2017).  There is usually insufficient time and resources allocated to 

consider the cultural and geographical context within which water service providers operate 

and adequately study how the local context may influence the intervention process.  

2.7.4 Perpetuating unequal power between government and communities 

The Western hierarchical management processes perpetuate the power of those located 

close to the top of the hierarchy who have access to critical information and have control of 

action(s) through lines of accountability (Rijke, 2013). Thus supporting maintenance of power 

structures, perpetuating inequalities and institutionalised disadvantage and undermining 

capacity of communities to solve their own problems (Dodson & Smith, 2003; Howitt, 2012; 

Moran, 2016; J. Robinson & Green, 2011; Tesoriero, 2010; Zeitoun et al., 2016). Many 

communities look to external resources such as expertise or financial support, which are 

attractive due to perceived local deficiency. However, the assumption that underpins this is that 

professionals or experts have the solution to community problems which can create a cycle of 

dependency in which there is a continual pumping in of resources from the outside (J. Robinson 

& Green, 2011).  

Further, fundamental assumptions used to inform policies and processes for the provision 

of water and sanitation services in remote Aboriginal and Torres Strait Islander communities 

have been questioned for their racial discrimination (Federal Race Discrimination 

Commissioner, 1994). Claims of racial discrimination underpinning broader government 

policies are an ongoing theme in Australia and include the infamous Northern Territory 

National Emergency Response (2007) known as ‘The Intervention’ (Altman, 2007; Australian 

Human Rights Commission, 2007), and the proposed forced closure of up to 150 remote 

Aboriginal remote communities in Western Australia (Howitt & McLean, 2015). The viability 

and livelihoods of remote Aboriginal communities across Australia continue to be undermined 

by policy instruments and practices which perpetuate “discourses of emptiness, occupation and 

possession” and which exclude the possibility of Indigenous self-determination  (Howitt, 2012, 

p.817). It is well recognised that there is an urgent need to shift away from technocratic 

management, towards more systemic, integrated and participatory governance that is inclusive 

of local Indigenous people and their perspectives and builds consensus across various 
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viewpoints (Castelletti & Soncini-Sessa, 2006; Hassing, Ipsen, Clausen, Larsen, & Lindgaard-

Jørgensen, 2009; S. Jackson & Barber, 2013; Jaravani et al., 2016; B. Mitchell, 2005; Pahl-

Wostl et al., 2010). 

2.8 CONCLUSION 

In this chapter, I elaborated on differing relationships between Indigenous peoples and 

water, the challenging context in which governance of community water systems in remote 

Aboriginal and Torres Strait Islander communities takes place and highlighted the how the 

traditional Western management approach has failed to adequately address sustainability 

considerations.  Indigenous cultures and ways of knowing are founded on very different 

worldviews and understanding than the Western perspective that dominates government and 

management of infrastructure in Aboriginal and Torres Strait Islander communities, and better 

integration of Indigenous local and traditional knowledge is important for improving 

sustainability outcomes, while also addressing marginalisation of Indigenous peoples in water 

governance. 

The challenge in moving beyond a technocratic management approach is to not recreate 

past mistakes by working within the same paradigm. Research with Aboriginal and Torres 

Strait Islander communities is needed to develop a deeper understanding of community norms, 

customs and perceptions relating to drinking water and to elaborate on a culturally appropriate 

and sustainable water governance approach that can support transformative community 

outcomes. New governance forms will also need to question and challenge the structural and 

institutional dimensions of water systems that continue to result in unsustainable and unjust 

outcomes for Indigenous people.  This requires local studies to generate locally based data and 

inform understanding of specific contexts for development of tailored initiatives to improve 

sustainability and address the gaps in knowledge at the community-scale about water supply, 

use and management in remote Australia. Further research is needed to understand the 

structures in which decisions about water are made and how local governance of water can 

contribute to broader sustainability and resilience of communities. In the following chapter, I 

detail the research aim and questions, the methodology and research design applied to this 

problem. 
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Chapter 3: Approach to the Research: 

Methodology and Design 

The research presented in this thesis is driven by a fundamental concern about how we 

might build sustainable futures in remote Indigenous communities in the deepest sense by 

addressing the sustainability and management of community water systems in remote 

Aboriginal and Torres Strait Islander communities.  In particular, my research focuses on 

investigating the system of water governance - the actors and activities, arrangements and 

processes - in remote Indigenous Australia, and the methods of involvement of communities 

that can contribute to transformative outcomes.   

This chapter details the philosophical foundations for this research and the design and 

methods used to address key questions. The chapter is set out as follows:  Section 3.1 recaps 

the key research questions introduced in Chapter 1 that are being answered through the 

research.  Section 3.2 describes the broader research paradigm and philosophy which shaped 

the research methodology and design. This section also sets out the scope and boundaries of 

the research and reflects on the ethical challenges and considerations of the research. Section 

3.3 details the methods across the two key parts (Part 1 is divided further into two sections). 

For Part 1A – an exploratory study to establish a clear understanding of the context within 

which water governance in remote Aboriginal and Torres Strait islander communities occurs 

and to identify the theoretical foundations of transformative community water governance. In 

Part 1-B – a synthesis of key concepts and principles emerging from the desktop and empirical 

research conducted in the exploratory study which inform design of a transformative 

community water governance (TCWG) framework. In Part 2 a practical Action Research (AR) 

study is described that aimed to implement and evaluate the TCWG framework in practice in 

the remote community case study of Masig (Yorke Island) in the Torres Strait.  The chapter 

concludes with a brief summary and overview of the methods as they apply to the remainder 

of the thesis (Section 3.4).   
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3.1 RESEARCH AIM, OBJECTIVES AND QUESTIONS 

Given the research problematique set out in Chapter 2, the aim of my research is: To 

explore transformative community water governance as an approach for practice and to 

consider how it can be applied to contribute to sustainable and resilient remote Indigenous 

communities. 

Through achieving this aim I provide detailed, holistic knowledge about key concepts of 

transformative community water governance and the ways these can be applied to strengthen 

and improve sustainability considerations in existing water governance structures and 

processes.  

Three research objectives were established to guide achievement of this aim: 

Objective 1: to identify key concepts and principles for TCWG and assess current water 

governance arrangements and processes in remote Indigenous Australia with respect to these.   

Objective 2: to develop an evidence-based framework for TCWG appropriate for 

application to remote Aboriginal and Torres Strait Islander communities.   

Objective 3: to apply the conceptual TCWG framework in a remote Indigenous 

community context to identify lessons for practice.  

The case study community for applying the conceptual TCWG framework was Masig 

(Yorke Island) in the Torres Strait.  

3.1.1 Research questions  

These three objectives are reflected in my three research questions:  

RQ1.  What is the current state of water governance in remote Australian Indigenous 

communities from a transformative governance perspective?  

RQ2. What elements constitute a framework for transformative community water 

governance appropriate for remote Indigenous community contexts? 

RQ3.  What considerations, lessons and implications for governance practice can be 

drawn from applying the TCWG framework in a remote community?  

The research was designed to move from a general understanding about community 

water systems governance in remote Indigenous communities and transformative potential and 

opportunities towards a clearer understanding of the context, principles, processes and needs 
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in relation to transformative community water governance and the implications for practice of 

water governance more broadly. 

3.2 RESEARCH METHODOLOGY 

The following sections describe the methodological approach and the research design to 

answer the research questions and to achieve the research objectives.  

3.2.1 A pragmatic, transdisciplinary and critical research approach 

It is important to be transparent about one’s research philosophy and the research 

paradigm within which it operates because inquiry is always a value-laden activity. A research 

paradigm is a set of shared beliefs within a community of researchers that guide what we 

consider to be meaningful and the actions we accept as appropriate (Creswell & Plano Clark, 

2017). The research paradigm includes the researchers’ epistemology or worldview and basic 

assumptions that guide inquiry and interpretation of evidence (Creswell & Plano Clark, 2017; 

D. L. Morgan, 2014). The research conducted in this thesis was guided by a philosophy of 

Pragmatism - that views any attempt to produce knowledge as occurring within a social context 

and where valid knowledge claims are made from “taking action and experiencing the 

outcomes” (D. L. Morgan, 2014, p.1049). At its core pragmatism focuses on real-world issues 

and practical verifiability of research and knowledge production (Feilzer, 2010; D. L. Morgan, 

2007, 2014).  Thus, the pragmatic research paradigm aligns with my desire to conduct research 

that contributes to addressing broader societal issues with a practical focus underpinned by 

values of ecological and social justice.  

3.2.1.1 Transdisciplinary approach 

Aligning with this research paradigm, I employed a transdisciplinary and participatory 

methodology – an approach often suggested as appropriate means to meet both the 

requirements posed by real-world problems as well as the goals of sustainability science as a 

transformational scientific field (Mitchell et al., 2015; Lang et al., 2012). Considering 

community water governance from a particular disciplinary perspective that excludes the 

language and framing from other disciplines, was considered unsuitable to addressing the 

complex problem encompassed within my research question (Fam et al., 2017; Klenk & 

Meehan, 2017).  

Transdisciplinary research is differentiated from disciplinary, multidisciplinary or 

interdisciplinary research by encompassing a more holistic and integrative view of knowledge 
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from within and across disciplines and synthesising new knowledge from those different 

disciplines (Figure 3-1). 

 

Figure 3-1 Differentiating transdisciplinary research focus from inter-, multi-, and 

disciplinary focus.  

Image source: https://www.uts.edu.au/about/uts-business-school/our-research/hub-sustainable-

enterprise/anthropocene-transition-project, Adapted from (Darian-Smith & Mccarty, 2016) 

 

Patterson et al. (2013, p.294) claim that because water can be understood in diverse ways, 

transdisciplinary water governance research is a way to engage with a diversity of traditions 

and disciplinary perspectives and transcend disciplinary boundaries. Zeitoun et al. (2016, p.98) 

also identify a need for a broad and integrative framing in relation to water security research, 

to complement discipline-specific research and to ensure that “robust governance processes 

[serve] to mediate the trade-offs between different stakeholders, scales, and uses of water”. 

However, they also noted a lack of such integrative research in this field. My methodology 

sought to address this gap in the field by applying a transdisciplinary lens engaging “diverse 

disciplinary theories, methodologies, frameworks, and perspectives” (Willetts & Mitchell, 

2016, p.122) suited to address the research questions and context and contribute to a change in 

practice  (Fam et al., 2017; Klenk & Meehan, 2017).      
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3.2.1.2 Critical perspectives on Indigenous research 

Within the pragmatic research paradigm, the context of working with Indigenous 

communities necessitates a critical perspective of both the conduct of social research and of 

the processes of governance that operate in Aboriginal and Torres Strait Island communities. 

Applying a critical perspective in this research helped to reveal underlying structures and 

practices that perpetuate inequity, and align with an ecological, emancipatory and empowering 

worldview while aiming to improve conditions (Denzin & Lincoln, 2008a; Neuman, 2011). 

Three particular aspects informed my approach to the research directly.  

Firstly, a critical approach values and blends subjective and objective knowledge in 

combination to enhance knowledge about the situation (Neuman, 2011).  The adoption of a 

transdisciplinary approach described above was supported through a mix of methods selected 

as appropriate for the situation (Cresswell and Plano Clark, 2017) that are detailed further 

throughout this chapter. Secondly, consideration of transformative governance from a critical 

perspective requires a transformative perspective towards how the knowledge was applied 

(Neuman, 2011). An orientation toward action research (AR) that includes integrating 

observation, reflection and action, is a key component to the research design (Neuman, 2011).  

Thirdly, it is necessary to acknowledge and demonstrate understanding of the historical 

context in which much Indigenous research and natural resource management and decision-

making has taken place. That is, research in Indigenous contexts is “inextricably linked to 

European imperialism and colonialism and  qualitative research in many forms serves as a 

metaphor for colonial knowledge, for power, and for truth” (Denzin & Lincoln, 2008a, p.5). 

Acknowledging that historically, research with Indigenous peoples has resulted in exclusionary 

discourses that give authority to some and silence or marginalise voices of the indigenous other   

required continued reflexivity in my process to avoid such outcomes (Tuhiwai-Smith, 2003). 

These important foundations have shaped all aspects of my research and underpinned the 

methodology described in the rest of this chapter, including consideration of ethical conduct in 

the research. 

3.2.2 Ethical considerations and management within the research 

The critical perspective helped to shape my approach to ethical research. Ethics approval 

was provided for this research through the Griffith University Human Ethics Research Council 

-Ethics approval reference: GU/ENG/15/14/HREC. However ethical conduct is a complex area 

that goes beyond an official ethics approval process. The complex history both in research with 
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Indigenous people and governance of essential resources such as water in Indigenous contexts, 

remains an ever-present factor that creates tension between the processes and aims of research 

relevant to Indigenous peoples. Through the methodological approach and research design, I 

attempted to build in full and fair participation in research (AIATSIS, 2012). I acknowledge 

the privileged position I hold as a woman of Anglo heritage, associated with an institution of 

power, and thus I worked to maintain awareness of that privilege throughout interactions with 

community members. Participants were provided both a verbal and written explanation of the 

project, with opportunities for questions prior to committing to participation to ensure full, free 

and informed consent. Collaborative processes were designed into the research methods used, 

including in data collection and in providing feedback, sharing data and results with 

participants (and other governance actors as appropriate). I opened dialogue to facilitate 

integration of research findings into community activities and to support knowledge and 

capacity building about water and community needs on Masig. I have tried to reciprocate the 

respect and sharing of information, knowledge and stories with community participants. 

Further, the transdisciplinary research outcomes aimed to go beyond purely scientific or 

academic outputs by providing community and stakeholder-friendly outputs (Greenwood & 

Levin, 2007; C. Mitchell et al., 2015).  

Reflexive practice is a core component of transdisciplinary, critical social research and 

action research, and was built into the methods to support an adaptable, flexible learning 

process that allows for deep questioning and challenging of assumptions. It also led to 

modifications to research questions, analysis and approaches to the community engagement. 

In addition to the participatory processes of the research, I journaled (voice recording or notes) 

during the research on a range of aspects of the research including: observations, personal 

insights and learnings; thoughts on what was working or not and where adaptations and 

modifications were needed to the framework or research process; the meta-level activities 

occurring regarding learning between participants, levels of enthusiasm and sticking points; 

and general perceptions of the research process (Brookfield, 2012).  Such reflexivity prompted 

key insights at the time of the data collection and helped to shape ideas and approach going 

forward.  

I was guided in my design and research practice by the following ethical guidance 

documents including: 

 the UNHCR Declaration on the Rights of Indigenous Peoples (UN General 

Assembly, 2007) 
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 general principles for ethical conduct in human research set out in the Australian 

Code for Responsible Conduct of Research (National Health and Medical 

Research Council; Australian Research Council; Universities Australia, 2018) 

 values and principles set out in the Ethical conduct in research with Aboriginal 

and Torres Strait Islander Peoples and communities: Guidelines for researchers 

and stakeholders document (updated from the 2003 version) (National Health and 

Medical Research Council (Australia), 2018) 

 principles set out in the AIATSIS Code of Ethics for Aboriginal and Torres Strait 

Islander Research (AIATSIS, 2020) (superseding the Ethical Research in 

Australian Indigenous Studies, 2012 version) 

 Practice note for Effective Development Practice with Aboriginal and Torres 

Strait Islander communities, Australasian Centre for International Development 

Aboriginal and Torres Strait Islander Program Working Group (ACFID, 2014), 

 Griffith University policies and guidance for ethical conduct in the Griffith 

University Research Ethics Manual (Griffith University, 2020), including 

Guidelines for Aboriginal and Torres Strait Islander Terminology (Griffith 

University, 2016).  

In practice through the action research (described in Section 3.3.3), I sought out 

community members, in particular building relationships with community leaders and Elders 

who participated in the research and were generous with guiding me in what was appropriate 

in the Masig/Torres Strait Islands context and explaining local cultural protocols. I attended 

training and seminars on topics related to cross-cultural awareness and cultural competency as 

a means to educate myself throughout the period of the research including seminars led by the 

Griffith University Indigenous Research Unit and Griffith Graduate Research School and had 

previously attended a number of cultural competency workshops through the Australasian 

Facilitators Network and Jumbunna at the University of Technology Sydney. In addition, 

Indigenous advisor on the RICES project, Professor Adrian Miller, provided guidance at 

critical development points in my research. 

A summary of some ethical considerations and risks I have sought to manage during the 

course of this research, through design and adaptive strategies are presented in Table 3-1. 
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Table 3-1 Ethical challenges and considerations  
Issue Ethical challenge Management strategy 

Differing cultural 

heritage, values and 

protocols than my 

own 

 

Potential for cultural 

insensitivity, imposition of 

inappropriate research 

methods with potential risk 

to personal reputation and 

relationship with community 

members, and reputation of 

Griffith University 

- Methodology and selection of methods to facilitate decolonising research(Tuhiwai-Smith, 2003), 

including building a process that allows participants to take ownership of the research where desired 

(Robinson and Green, 2011). 

- Built my research capacity through attending training and seminars and consulting with; Indigenous 

cultural advisors at the university and leaders within the Masig community. 

- Followed ethics requirements for research with people and Indigenous peoples specifically as set out 

in the Australian Code for Responsible Conduct of Research and other guidelines (listed above).  

Researcher-led 

research rather than 

community-led 

Lack of community 

motivation or engagement in 

the project, ill-fitting design 

and outcomes 

- Methodology and selection of methods to maximise input from community members and an 

appropriate focus and approach in the local cultural context.  

- Participatory AR and mixed methods, use of dialogue and narrative-based techniques in line with 

Indigenous research methodologies conducted in informal and familiar settings to participants 

allowed telling of their stories. 

- Feedback to participants regularly throughout research. 

Incentivising 

participation 

 

Providing incentives for 

local participation can lead 

to increased participation in 

projects but there may be 

trade-offs.  

- Collaboration with community leaders to find a culturally appropriate way to support participation 

through a one-time electricity voucher (power card) and offering food such as a barbecue or luncheon 

at community gatherings allows for social bonding while also creating enthusiasm and interest in 

attending. 

Research for the 

researcher and 

academy, not the 

community 

 

Research outputs do not 

engage participants and 

others outside of academia.  

- Methodology and methods involve design based on participatory processes from community and 

stakeholders. 

- Sharing findings and feedback on household water use to participants throughout the project  

- Shared preliminary report of baseline assessment findings with participants and other governance 

actors.  

- Facilitated community dialogues about how to progress based on the research findings. 

- Prepare a community summary and practice recommendations to supplement academic outputs. 
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3.2.3 Research scope  

The scope of the research - what was included and excluded within the study was influenced 

by the origins of the research collaboration and the study context. 

3.2.3.1 Doctoral research within a broader industry collaborative research project 

This doctoral research was financially supported through the Remote and Isolated 

Communities Essential Services (RICES) project, a three-year, Australian Research Council 

funded industry collaboration led by Griffith University. The RICES project aimed to 

facilitate efficient use, and secure long-term supply, of water and water-related energy 

resources in regional Aboriginal and Torres Strait Island communities through empirically-

based and community-driven strategies (Beal et al., 2018).  The scope of this doctoral 

research has necessarily been informed by the aims of the RICES project, however all the 

activities conducted as part of this thesis have been independently carried out.  

3.2.3.2 Study focus  

The geographic focus of this research is remote Australia, more specifically, the three 

northern jurisdictions of Australia that contain the majority of remote Aboriginal and Torres 

Strait Island communities – Western Australia (WA), Northern Territory (NT) and 

Queensland (Qld) (Figure 3-2). The focus is governance of small community water systems. 

In particular, community water supplies that receive government support for infrastructure, 

operation and maintenance, of which there are an estimated 274 of these communities with a 

range in population from between 50 and 2000 people (with an average of 256 people per 

community). Although this covers only approximately one quarter of the discrete Indigenous 

communities across remote Australia, it includes the majority of the Aboriginal and Torres 

Strait islander population in remote areas (Australian Bureau of Statistics, 2013). Those 

excluded are very small ‘outstations’ or ‘homelands’ with some impermanent communities, 

that often do not receive government support for water services and may self-manage 

supplies (Australian Bureau of Statistics, 2006a; Hunt & Smith, 2006; Miles et al., 2010).   





 

Chapter 3: Approach to the Research: Methodology and Design 50 

 

of community-scale water governance with these areas. Water-related energy use (electricity 

for domestic use but excluding transport energy) was included in the scope of the first Part 

(1A - exploratory study) but was excluded from detailed analysis in Parts 1B and 2. This was 

in response to the emerging findings and being cognisant of the constraints of the volume of 

data that could be included and analysed at an appropriate level. Such reflexivity and 

responsiveness to the process of research and emerging findings are important criteria for 

successful transdisciplinary theses (Willetts & Mitchell, 2016).  

3.3 RESEARCH DESIGN AND METHODS  

The research design diagram introduced in Chapter 1 (Figure 1-1) shows the research 

was conducted in two main parts. Part 1 focused on establishing the theoretical and contextual 

understanding for Indigenous community transformative water governance and included two 

aspects: A) an exploratory study where knowledge generated at this stage formed the basis 

for B) development of a conceptual framework for transformative community water 

governance (TCWG) relevant to remote Aboriginal and Torres Strait Islander community 

contexts.  

Part 2 focused on applying the conceptual framework in practice through an AR 

program in the remote community of Masig (Yorke Island) in the Torres Strait (Qld). This 

involved employing mixed methods data collection to gather and analyse community and 

managerial perspectives on aspects of the water system and co-developing strategies based 

on this data to engage the community in a small-scale experimental trial as part of applying 

the TCWG framework.  It also involved participatory evaluation as a means to inform the 

suitability of the conceptual framework in terms of practical considerations and lessons learnt 

from the case study application. 

Mixed methods included quantitative measurement of water use through smart water 

meters, literature and document review, survey instruments, key informant interviews with 

residents, technical experts, managers and policymakers and practitioners, community 

meetings, in situ observations, as well as reflective notes from my own learning and 
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RQ1.  What is the current state of water governance in remote Australian Indigenous 

communities from a transformative governance perspective?  

This first question related to Objective 1 to identify key concepts and principles for 

TCWG and assess current water governance arrangements and processes in remote 

Indigenous Australia with respect to these.  Two primary data sources were used to address 

this question: literature review of peer-reviewed and grey literature (policy, planning and 

industry documents); and interviews with water managers, community project officers, 

consultants, researchers and policymakers engaged in managing and governing water across 

remote northern and central Australian communities (herein referred to as ‘practitioners’).  

3.3.1.1 Literature review 

Peer-reviewed literature related to transformative governance were reviewed to capture 

the current state of theory and practice in the study area and develop the underpinning 

theoretical concepts for a transformative community water governance framework. A 

transdisciplinary approach to this review necessitated consideration of a range of literature 

from different scholarly disciplines (Figure 3-4)  including: systemic and systems thinking, 

socio-ecological systems, resilience and adaptive management responses; water governance 

and management including integrated water management, water-related energy3 

management, transformative water governance, participatory and collaborative governance; 

sustainability transitions, transitions management, socio-technical systems and the multi-

level perspective on transitions; sustainable development and community development 

principles and practice; and Indigenous scholarship (with focus on the Australian context) 

including Indigenous governance and government-Indigenous interactions in relation to 

water. 

                                                 

 
3 Energy aspects of this study were included in the exploratory study to identify nexus 

interactions relevant to creating more transformative outcomes in communities but was excluded as 

a core focus of the analysis and Part 2 to focus centrally on water. 
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residents in water through collaboration and partnership. Studies of operating initiatives prior 

to January 2000 were excluded4 and this cut off was considered long enough to capture 

general trends in practice to allow for a rigorous assessment, but recent enough to be relevant 

to current governance arrangements.  If all inclusion criteria were met, the document was 

included for analysis. 

Following this approach, the literature review identified very few studies of relevance 

to the specific focus of this research. ‘Grey’ literature was an important contribution to the 

review because much of the activity and innovation in this space is located within the water 

sector and not published in academic fora. Grey literature included reports from relevant 

industry and government websites such as: 

 local, state, national and international policy and planning documents including 

regulations and guides for water (and energy) infrastructure and management, 

Indigenous development, sustainability, climate change adaptation and resilience  

 project plans and evaluation reports 

 utility and industry association reports, newsletters and fact sheets. 

Primarily, these were reviewed to identify water governance and management activities 

and establish the current state of practice with respect to collaborative processes for 

sustainable community water outcomes in the study area. Some grey literature (such as 

international guidelines) were also relevant to informing key concepts for transformative 

community water governance.  

3.3.1.2 Interviews 

Twenty-six key informant interviews were conducted between late 2016 and mid 

2018, via phone and in person, with practitioners working in relation to remote community 

                                                 

 
4 Exceptions to this timeframe were for significant theoretical contributions (such as systems and 

sustainability literature) originating from concepts developed by authors decades earlier, and reference to 

those original authors was included. 
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water. A combined purposive and snowball sampling technique was used to identify 

interviewees (Lindlof, 1995; Neuman, 2011), initially starting with existing professional 

networks of the authors and project partners. Interviewees were selected based on geographic 

and sector representation and a mix of genders were sought to ensure diverse perspectives 

were included. Twelve males and 14 females participated in the interviews working in 

various states and territories of Australia, including Northern Territory (six), Queensland 

(twelve), Western Australia (four), South Australia (one), and multiple jurisdictions (three). 

Different sectors were represented including water service providers (nine), state/territory 

government (three), federal government (six), consultants (two), not-for-profit organizations 

(NFP) (three), and academia (three).  

All interviewees participated following a process of informed consent in accordance 

with Griffith University Ethics Committee approval. Community members were not 

specifically targeted as interviewees at this stage due to the focus on gathering understanding 

of the machinations of management and governance of water. This was considered 

appropriate due to the focus of latter stages of research on gathering community perspectives 

through an in-depth case study and action research trial. However, five of the practitioner 

interviewees were also residents in remote communities and volunteered that they identified 

as Indigenous.  

A semi-structured approach allowed in-depth knowledge of water governance and 

management arrangements, processes and ‘initiatives’ (projects, programs for engaging 

Aboriginal and Torres Strait Islander communities), to be explored with flexibility to 

examine the contexts and situations in which practitioners are located and insights into the 

cultural frames people use in sense-making (Denzin & Lincoln, 2008b; Miller & Glassner, 

2011). An interview guide was employed to guide conduct of the interviews (Appendix A).   

Firstly, background was established including roles, responsibilities, and the 

institutional and governance structures and arrangements within which the interviewee 

worked. Secondly, open-ended questions about experiences with water governance, 
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management, and collaboration initiatives, success factors, opportunities, and enablers were 

asked as relevant. In keeping with a semi-structured approach to the interviews, the questions 

were modified based on responses and, thus, not all interviewees were asked all questions.  

The in-depth knowledge shared by practitioners provided a rich dataset and 

contributed new and important knowledge to this field and also generated access to non-

public documents to include in the review. Interview data consequently provided the bulk of 

data for the analysis of both the practice of water governance and barriers and enablers to 

more transformative processes, filling in gaps in the literature.  

3.3.1.3 Data analysis  

In pragmatic research there is less of a distinction between the data and the data analysis 

process than in a positivist approach (Charmaz, 2014; Easterby-Smith, Thorpe, & Lowe, 

2002).  Analysis focused on contextualising data rather than a more traditional research focus 

on replicability (Easterby-Smith et al., 2002; Greenwood & Levin, 2007; Neuman, 2011; 

Reason & Bradbury, 2006). Thematic analysis is one of the most common forms of 

qualitative data analysis and was considered appropriate for this purpose. Over 25 hours of 

interview data were analysed using NVivo software for thematic coding of the transcripts 

and notes. There are many different means of coding qualitative data and I used both 

inductive (bottom-up) and deductive (top-down) analysis to identify patterns and derive the 

salient themes regarding experiences, interpretations and actions/interactions (Beekhuyzen, 

Nielsen, & von Hellens, 2010; Castleberry & Nolen, 2018; Charmaz, 2014; Neuman, 2011; 

Saldaña, 2009).  Identification of key themes, refinement and clustering of statements was an 

iterative process that allowed opportunities for new conceptualisations to emerge from the 

data (Charmaz, 2014; Saldaña, 2009).  

Analysis of water and energy management initiatives  

In answering RQ1, the identification and analysis of water and energy management 

initiatives in remote communities included: 
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1) determining key characteristics of initiatives in relation to generating 

sustainability outcomes and extent and effectiveness of Indigenous community 

involvement, and 

2) categorising the initiatives to inform an understanding of the current state of 

practice in relation to transformative water governance concepts. 

The interview questions guided first cycle coding (Saldaña, 2009) and the initial coding 

framework was based on general themes (Denzin & Lincoln, 2008b) including features of 

initiatives, methods of engagement, outcomes, barriers, and enablers to transformative water 

governance approach focusing on collaborative community-based water management.  

However, I wanted to allow a more emergent conceptual framework (Saldaña, 2009) that 

included the concepts and ideas from the open-ended questions to be explored as sub-themes. 

Initially thirty-seven themes were generated (see 1)a)Appendix B for description of themes 

and coding results) and a process for refining and clustering the themes was necessary to 

generate useful insights into the research.   

The narrative structure and contextual relationships between themes in the data were 

considered in a second cycle of coding (Saldaña, 2009) or axial coding (Neuman, 2011, 

p.512) to identify appropriate categories of the characteristics of initiatives (Attride-Stirling, 

2001; Beekhuyzen et al., 2010; Charmaz, 2014).  Eleven key characteristics were identified 

including: Region, timeframe, initiating or lead organisation, funding source, target area, 

scale, scope of change outcomes sought, type of community change outcomes sought, depth 

of community involvement, use of culturally appropriate methods and whether an evaluation 

was conducted. These characteristics are presented, and results discussed in Chapter 5. 

A final round of clustering and refinement of categories aimed for a simple assessment 

framework that could be applied in practice.  The four characteristics of timeframe; region; 

target area; and scale; were excluded at this point as they were considered to have a less direct 

influence on the type of engagement and acted more as descriptive characteristics. The 

remaining characteristics and helped to inform categorisation of the initiatives for which a 



 

Chapter 3: Approach to the Research: Methodology and Design 58 

 

typology of water and energy initiatives was developed. This was adapted from an existing 

typology (of Indigenous engagement in Australian environmental management) (Hill et al., 

2012). Because the three dimensions of Indigenous engagement identified by Hill et al. 

(2012) of power sharing, intercultural purpose and participation aligned with principles 

central to transformative governance, the typology was considered a useful scaffolding for 

building on the descriptive themes and characteristics of initiatives identified in my 

exploratory research with practitioners.  

Modifications were made to allow for the differing characteristics of water and energy 

service provision in remote Australia compared to environmental management for which the 

original typology was designed. Key differences to consider included: the highly regulated 

service provision environment for water and energy which legislates responsibility and 

accountability to certain entities which varies significantly from many of the environmental 

management contexts underpinning Hill et al., (2012)’s work; and the technical focus of 

infrastructure provision and management which constrains the level of power sharing with 

Indigenous communities who largely rely on external expertise to operate infrastructure 

(Centre for Appropriate Technology, 2013; Grey-Gardner, 2008; Moran et al., 2007). The 

typology I developed thus incorporated a starting point of a technocratic service provision 

approach in the water sector compared with the more horizontal organisational structures 

identified in environmental management context.  

The four resulting types are presented in Chapter 5, Table 5-2, together with results of 

the assessment of the identified water and energy initiatives in Table 5-3.  Further, an 

academic journal paper was published based on this data and analysis of initiatives5 

(accessible at: https://www.mdpi.com/2071-1050/11/2/427). This was a co-authored journal 

paper with my supervisors and an industry partner. Details of roles in the paper are set out at 

                                                 

 
5
 Jackson, M., Stewart, R., Fielding, K., Cochrane, J., Beal, C., 2019. Collaborating for Sustainable Water and 

Energy Management: Assessment and Categorisation of Indigenous Involvement in Remote Australian 

Communities. Sustainability 11 (2). doi:10.3390/su11020427 
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the end of the article, but in summary I conducted the data collection, analysis and wrote the 

paper with review from the other co-authors.  

Barriers and enablers analysis 

An analysis of the barriers and enablers to adoption of more transformative 

governance processes formed a key part of assessing the current context in remote Australia. 

‘Barriers’ and ‘enablers’ were defined broadly to guide inclusion in the analysis. Barriers are 

considered any factors (identified by the interviewees or in the literature and documents) that 

constrain, impede, or prevent the trial, application, implementation, and wider uptake of 

collaborative, partnership processes for innovation in relation to sustainable community and 

water outcomes. Conversely, ‘enablers’ are considered to be factors that facilitate 

collaborative, community-based water management approaches and their implementation 

and uptake. Enablers include, but are not limited to, actions, tools, techniques, people, 

practices, policies, rules, methods, frames or values. 

Barriers and enablers were two major themes identified in the first round of coding. 

In a second cycle of coding the multiple categories of barriers and enablers were refined and 

clustered (Saldaña, 2009). Although themes were primarily inducted from the interview data, 

I also conducted a check with barriers and enablers analysis from the literature. This ‘mini-

review’ included studies of barriers to: sustainable water management (Brown & Farrelly, 

2009); collaborative and co-governance of water, generally and in Indigenous contexts 

(Grey-Gardner, 2008; Innes & Booher, 2016; Innes et al., 2007; S. Jackson & Barber, 2013; 

Tawfik, 2016a; Tinoco et al., 2014); and engagement and good governance in Indigenous 

communities (Australian Healthcare Association, 2013; Dodson & Smith, 2003; Hunt, 

2013b; Hunt & Smith, 2006; Moran, 2010) (results are presented in Chapter 6, Table 6-1).  I 

also conducted a secondary review of studies that provided methodological or analytic 

guidance on categorisation of barriers in related fields.  Due to the differing topics and 

features of these studies, no one framework was considered directly applicable to this 

research topic, rather, I used this mini review to inform and guide refinement and clustering 
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of the barriers and enablers identified from the thematic analysis in a way meaningful to the 

overall purpose of this research. Studies considered included barriers to: mainstreaming 

investments in watershed services (Vogl et al., 2017), distributed energy and energy 

efficiency (Dunstan, Ross, & Ghiotto, 2011), decision-making in the energy-food-water 

nexus (Howarth & Monasterolo, 2016), adopting carbon farming by farmers (Kragt, 

Dumbrell, & Blackmore, 2017), mainstreaming biodiversity in governance of economic 

sectors (Karlsson-Vinkhuyzen et al., 2018), climate change mitigation in rural land use 

(Feliciano, Hunter, Slee, & Smith, 2014), mainstreaming climate adaptation into 

development assistance (Sietz, Boschütz, & Klein, 2011), and barriers to developing 

renewable energy supply (Martin & Rice, 2012).  

Five key barrier categories (incorporating thirteen discrete barriers) and eleven key 

enablers were identified from this method (presented and results discussed in Chapter 6, 

Table 6-2 and Table 6-3 respectively). It was outside the scope of this stage of the research 

to validate the efficacy of enablers identified, however, I mapped enablers to identified 

barriers, as a heuristic device to further illustrate relationships between them, the coverage 

and gaps in coverage (Table 6-4). A second academic journal paper was published based on 

the data and analysis of initiatives (and results presented in Chapter 6)6 (accessible at: 

https://www.mdpi.com/2073-4441/11/11/2410). This also was a co-authored journal paper 

with my primary and secondary supervisors. Details of roles in the paper are set out at the 

end of the article, but in summary I conducted the data collection, analysis and wrote the 

paper with review from the co-authors.  

The outputs generated from the exploratory research in Part 1-A were used as a 

foundation for the remaining parts of the research, Part 1-B to inform development of a 

transformative community water governance framework and to frame and guide the Part 2 

                                                 

 
6 Jackson, M., Stewart, R.A., Beal, C.D., 2019. Identifying and Overcoming Barriers to Collaborative 

Sustainable Water Governance in Remote Australian Indigenous Communities. Water. 11 (11), pp. doi: 

10.3390/w11112410 
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required navigating (Patterson et al., 2013). Tensions in interpreting meanings of concepts 

from different disciplinary language relevant to aspects of water systems, governance and 

management, and also finding common ground between the theoretical and empirical studies 

and determining relative importance and weight of key concepts and how to represent and 

synthesise these. 

The development process drew on the exploratory study that indicated a framework for 

transformative governance should incorporate:  

 principles and assumptions underpinning a transformative water governance 

approach identified in the literature 

 features of good practice governance and management in Indigenous contexts 

including: 

o implementable – a practical focus grounded in theory and lessons from 

practice 

o contextualised – designing specifically for remote Indigenous communities 

o adaptable – specific for the context and yet flexible and high level enough to 

allow for adaptation to different situations 

 addressing as many barriers and incorporating as many enablers identified as possible 

 targeting community-scale activity but recognising the broader context of smaller and 

larger scale water governance considerations 

 consideration of how impacts associated with the framework can be measured and 

monitored. 

Although the literature provided ample guidance on identifying the types of outcomes 

and objectives and the principles that should be embodied, there was very little detail as to 

processes and pragmatic guidance for operationalising such principles. In addition to drawing 

on the exploratory study results, a comparative analysis of frameworks for management or 

studies of practice that propose pragmatic principles for implementation and operation 





 

Chapter 3: Approach to the Research: Methodology and Design 64 

 

In Part 2, the objective was to apply the conceptual TCWG framework in a remote 

Indigenous community context to identify lessons for practice (objective 3) (Figure 3-6). This 

addresses RQ3. What considerations, lessons and implications for governance practice can 

be drawn from applying the TCWG framework in a remote community?  

In the following sections the action research approach to applying the framework to the 

community case study of Masig (Yorke Island) in the Torres Strait is described. 

3.3.3.1 Participatory Action Research  

In pragmatic, transdisciplinary and critical social science research the focus on active 

involvement in real-world issues, aligns with Action Research (AR) (Neuman, 2011) 

(Greenwood & Levin, 2007).  AR is considered the strongest social science research strategy 

linking knowledge generation to the everyday practice of the actors involved (Reason and 

Bradbury, 2006; Greenwood and Levin, 2007).  Scientific knowledge is generated through 

participatory, qualitative and critically reflective cycles of action and reflection (Greenwood 

& Levin, 2007; Reason & Bradbury, 2006).  Many AR projects aim for, and result in, changes 

in outcomes, however there is no particular combination of inputs or methods to predictably 

create such change, rather AR methods allow for adaptive processes that “embrace the 

nuances of unpredictable, contextual and culturally specific situations” (F. Robinson, Piggot 

Irvine, Youngs, & Cady, 2018, p.15). Although there are a variety of forms of AR, common 

to all is a methodical, iterative approach that includes the broad steps of problem 

identification, action planning, implementation, evaluation, and reflection (Riding, Fowell, 

& Levy, 1995; Zuber-Skerritt, 1991, 1992).  

Using case studies is common in AR and helps to build an in-depth narrative around 

community water governance from a specific, real-world context (Greenwood & Levin, 

2007). The small tropical island community of Masig (Yorke Island) in the Torres Strait was 

the site for applying a locally adapted version of the TCWG framework developed in the 

exploratory phase (a description of Masig is set out in Chapter 8, Section 8.2). Because the 

objective was to implement a TCWG framework adapted for the local community context, 
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discussion of methods overlaps with that of implementation findings (presented in Chapters 

8 and 9). In the rest of this section, I detail the more technical and methodological aspects 

including data collection and analysis of smart water meter data, household surveys, 

participant and stakeholder interviews, while Chapter 8 and 9 cover how those methods were 

applied, and the outputs and outcomes related to the Masig context.  

Conducting research with Indigenous communities in Australia requires various 

cultural protocols to be followed to establish connections and trust prior to setting foot in the 

community.  These can vary from region to region, community to community, but invariably 

require permission from the Traditional Owners (TOs)/community Elders. Masig was 

approached as a potential research partner community after discussions with RICES project 

partners (further detail of criteria for partnering with communities are set out in  Beal et al., 

(2018). Following discussions an official letter requesting permission to visit was sent to the 

Masig councillor, representative of the Prescribed Bodies Corporate (PBC) and key water 

contacts from council. The request was accepted and an official invitation to visit and conduct 

research provided. 

The bulk of the research including primary data collection took place over three 

separate fieldwork trips to Masig in July 2016, August-September 2017, and December 2018, 

with five weeks in total spent in the community (Table 3-2). In addition, numerous phone 

calls, emails, letters and other written materials were exchanged on an ongoing basis as part 

of the AR approach. 
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Table 3-2. Fieldwork schedule 

Visit  Date  Key activities 

1 July 2016  

 

Initial meetings with community leaders, awareness raising 

about the aims of the research, recruitment of participant 

households and conducting surveys plus pilot installation of 3 

household smart meters7  

2 Aug/Sep 2017  

 

Feedback on baseline water use, in-depth participant and 

stakeholder interviews, presentation to councillors and staff 

3 Dec 2018  

 

Community workshop - feedback on results of research, 

prioritisation of identified actions. Round 2 feedback to 

participants, participatory evaluation. 

 

In preparation for visiting and conducting research in the community, a preliminary 

desktop study was conducted to establish an understanding of the context and features of the 

Masig community-water system and community water profile. Key data was collated from a 

range of regional and local government reports and planning documents and in conversation 

with community and council representatives who were contacted concurrently to the 

fieldwork planning. Key data included: supply and demand data available from the regional 

council/water operator; infrastructure plans; demographic data from council and the 

Australian Bureau of Statistics; and relevant social, cultural economic and environmental 

data available in regional studies that could inform and influence how water is governed and 

managed in the community. The outputs from this review informed the design of the 

fieldwork. 

3.3.3.2 First round of fieldwork 

This research sought to define the issues and integrate responses from a range of 

perspectives and knowledge sources including of local knowledge that is not from ‘experts’ 

– in this context, the local Indigenous people who are often excluded from the research 

process (C. Mitchell et al., 2015; Palmer, Fam, Smith, & Kent, 2018; Tuhiwai-Smith, 2003). 

The first round of fieldwork aimed to recruit a sample of Masig community members to 

                                                 

 
7 Remainder of smart meters were installed on a rolling basis between October 2016 and completed by March 

2017 as equipment, approvals and council staff were available. 
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participate in the research, conduct a household survey and coordinate installation of smart 

water meters and loggers. 

3.3.3.3 Recruitment of community participants  

The aim for recruitment of participants was for a sample of householders to be as 

representative of the whole community as possible. The target was for between 15 and 25 

households (approximately a quarter to one third of total households on the island), of 

different sizes, locations and potential water use, from differing educational background, 

ages and gender. The approach for recruitment was discussed with the key council contacts 

and I was introduced to potential participants by them. Community members that were 

approached were invited to hear about the project and ask questions and if interested in 

participating, were given a more detailed verbal description of the project and written 

information sheet including anticipated participation requirements and commitments 

(Appendix C). They were advised of the ethics approvals for the project and the option to 

withdraw at any time during the project as well as who to contact with any concerns. A copy 

of the information sheet and signed consent form was given to the participant for their 

records. The initial process resulted in recruitment of 21 participating households, giving a 

sample of approximately one-third of the community, with 2 household joining the project 

later, taking the total to 23.  

Factors such as offering a $20 power card (to top up electricity) as a participation 

incentive, running the project in English (Torres Strait Creole is the primary spoken language 

in the region) and the availability of residents at the time of the first community visit may all 

have affected the sample of participants. Although efforts were taken to manage such 

influencing factors, it is unknown whether or not there is any bias in the sample. With respect 

to representing water use, a check was done after the first baseline assessment and determined 

that the sample was a good representation of the wider community (discussed in Chapter 8, 

Section 8.5.1.1). 
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There is natural attrition of participants with any medium-term project due to factors 

such as moving house or other major life changes. Other constraints affected ability to 

complete all aspects of the study including availability of signal at the home to transmit data 

(via mobile network). Also, three meters were damaged including from kids playing (meter 

location is limited to the existing mains water meter location), plant growth around the meter 

and unknown causes.   Table 3-3 shows the number of households, functioning smart meters 

and surveys completed across the timeline of fieldwork. As at the final fieldtrip in December 

2018, there were 21 active participant households, 12 of the original 18 had working meters 

still logging water consumption data and 21 having both quantitative and qualitative data that 

contributed to the analysis, but with 22 with partial data that was usable. 

Table 3-3 Participants and data sources as at the three community visits  

Field Trip 

number/date 

Participating 

households 

Smart meters 

functional 

Surveys 

completed 
Comments 

1 - July 2016 21 18 20 3 participant homes could not 

be metered, 1 survey was 

incomplete during fieldwork. 

2 – Aug-Sep 

2017 

21 14 22 2 participants withdrawn due to 

no longer in community; 2 

additional participants joined 

were surveyed and 2 new 

meters installed; 4 meters 

identified as not functioning 

were fixed/replaced during 

fieldwork. 

3 – December 

2018 

21 12 22 2 meters went offline between 

field visits. Another 2 meters 

had intermittent data being 

logged for reasons not able to 

be determined which affected 

the analysis. 

 

3.3.3.4 Residential water end-use study 

Little data about household water use or community perspectives about water was 

available from the desktop research. A residential water end-use study was conducted with 

participating households as the foundation of establishing a systemic baseline understanding 

of the community water system (Step 3 of the TCWG Framework). The study involved a 
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household end use survey and quantitative data gathered from the installation of smart water 

meters.  Using these multiple data collection methods helped to triangulate and avoid bias 

that might be present from a single  method (Neuman, 2011; Pluye, Gagnon, Griffiths, & 

Johnson-Lafleur, 2009).  

3.3.3.5 Participant survey 

At the time of recruitment into the project, participants were invited to participate in a 

household survey in person to gather primary data about household water use, equipment and 

practices8.  The survey involved a mix of multiple choice, Likert scale and open-ended 

questions to gather data about key themes of relevance to understand household and 

community scale water (Denzin & Lincoln, 2008b; Neuman, 2011).  The questionnaire had 

four main sections with questions dedicated to:  

 demographic and household occupancy patterns  

 household equipment and appliances 

 household water use practices and drivers for use  

 perceptions of water supply, management and quality.  

The survey instrument is included in Appendix D. 

The survey results were a key source of information used for identifying patterns of 

trace flows from the smart meter data and allocating them to end uses.  Survey responses 

were entered into a spreadsheet and imported into SPSSv25 (Statistical Package for Social 

Sciences).  Because of the small sample size (n=22), producing statistically significant results 

was not the purpose, rather, basic analysis to illuminate key patterns and connections between 

the data (D. L. Morgan, 2007; Neuman, 2011). Identifying patterns was important to help 

ground any community water discussions or initiatives arising from the baseline assessment, 

                                                 

 
8 The survey also gathered energy use and equipment data which was not included in the analysis conducted 

for this thesis. 
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in the data and to help challenge assumptions being used to underpin management strategies 

that had been required on Masig up until this study. Average daily water use figures 

calculated from the quantitative analysis were also cross-referenced in the SPSS analysis.  

3.3.3.6 Smart meter data collection and analysis 

State of the art, high resolution, smart meters and logging equipment were installed at 

participating households, directly replacing council water meters, to measure household 

water use (flow to a resolution of 72 pulses/L or a pulse every 0.014 L). Installations of the 

modified Actaris meters accompanied by Aegis RX loggers (programmed to collect data at 

10s intervals) occurred on a rolling basis (dependent upon availability of council technicians) 

from October 2016 through to March 2017 (Figure 3-7). Data was sent wirelessly and stored 

in a central database for further analysis. Beal et al. (2018) sets out further detail of meters 

and logger installations for the RICES project which applied to the Masig case study9. The 

quantitative baseline provided eight months of data from the start of meter readings 

(12/12/16) through to the first “intervention” i.e., round of community engagement 

(beginning 27/8/17)10. The high resolution, high frequency household water consumption 

data collected from the smart meters was stored in a database (SMIP – Smart Meter 

Information Portal) designed by Griffith University researchers as part of the broader RICES 

project. The SMIP database allowed for extraction of basic logged water use data - for single 

and combined logger data for select time periods.  The data was used to a) determine average 

daily water use by households and total for all participants; and b) disaggregate the data to 

determine patterns of end-use – which was the value contribution of being able to log such 

                                                 

 
9 The article also describes the metering arrangements and configuration for the other two RICES project 

communities, which involved different models of meters.  

10 A full year of data collection was planned to then compare post-intervention activities, however due to 

delays in installation of meters, the beginning of the dry season 2016 was not measured. A technical issue 

with the logger and receiver interface, smart meter data from April to 24 July 2017 was not received across 

any sites.   
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high-resolution data.  The end-use analysis was based on a ‘representative’ seasonal two-

week period for the dry (31 May to 12 June) and wet season (28 January to 10 February).  

The high resolution data was processed and analysed through a specialised software 

Autoflow to analyse flow traces and categorise them into different end-uses including toilet, 

shower, tap, washing machine, outdoor use and leaks, based on pre-programmed algorithms 

(see Nguyen et al. (2015) for detailed description of the software).  This was matched to 

household survey data to help the algorithm to ‘learn’ about water use in remote communities 

and seasonal variations considered (wet season correlates to summer and autumn months, 

while the dry season aligns with winter and spring months when very little, if any, rain 

falls)11. Validation and verification of the data and analysis was conducted to check the 

Autoflow algorithm (which originated from urban household end use patterns) for water use 

patterns for the Masig community and for consistency across households. This involved 

setting parameters for each category of flow informed by the survey data for each household 

to ensure the patterns represented the lived experience of participants. Manual checks of each 

of the key patterns and any anomalies were discussed between me and the RICES project 

leader to resolve any inconsistencies or discrepancies.  In this step, my more detailed 

knowledge of the community generated from the fieldwork, observations and conducting the 

survey was invaluable in making judgments about allocating usage patterns where there was 

uncertainty about the end-use pattern. A further process of validation was undertaken with 

participants in a later community visit as part of providing feedback on their end-use patterns 

and checking with them any anomalies against what was happening at home at the time or 

noting anything different to expectations.   

                                                 

 
11 A research assistant was used to do the processing. I guided and checked the results as part of the validation 

of the analysis.  



 

Chapter 3: Approach to the Research: Methodology and Design 72 

 

 

Figure 3-7 Installed Actaris smart meter and Aegis RX logger at participant water meter  

Photo source: M Jackson 

 

The method described generated visual patterns of participant water use (Figure 3-8) 

and a summary set of quantitative values for each household for the representative periods. 

including summary of total of litres of water for the sample period for each end-use in each 

household and a total household water use value which formed the basis of generating usage 

pie charts (presented in Section 8.6.2 and 0). This quantitative analysis provided a critical 

foundation for establishing the baseline and ‘story’ of household water use fed back to 

participants which informed the selection of activities suitable to implement for a household 

demand management trial as part of the TCWG framework implementation.   



 

Chapter 3: Approach to the Research: Methodology and Design 73 

 

 

Figure 3-8 Example of flow trace analysis of daily household water use in Autoflow 

software. 

Image shows: shower (red), toilet (green), outdoor (black), washing machine (aqua), and 

tap (blue).  

The smart meter data was also used to determine impacts from an intervention 

(participant water demand management trial – see Section 3.3.3.9).  In terms of attribution of 

changes in water use during the research period, a control group was not feasible or 

appropriate in the context of the research (where participants were split between those that 

did not receive the ‘treatment’ of the intervention to compare with the experimental group 

(Neuman, 2011)). The main method of controlling for key variables influencing water use 

was through comparing for the exact same two-week period each year (pre- and post-trial), 

where weather patterns were not significantly different between the two periods. The 

monitoring also considered community water data from the council for the two years prior to 

the research baseline and rainfall and temperature data from the Bureau of Meteorology (for 

the nearest weather station Coconut Island) to identify any anomalies that might have affected 

the water use in the research period. The water use was normalised for household occupancy, 

and any changes in equipment or infrastructure during the period of the data logging, 

considered as influences. Results of this analysis are presented in Chapter 9 Section 9.4.  

3.3.3.7 Second round of fieldwork 

Following from the initial data gathering phase, a second round of fieldwork was 

conducted for three weeks in August-September 2017. The aims were to progress the steps 

of the TCWG framework through: 
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 giving feedback to participants on the results of the household water use monitoring 

and identify factors influencing observations 

 further exploration of key issues, their causes and impacts, raised in the baseline study 

including: 

o high outdoor water use, leak identification, reporting and management, public 

housing maintenance coordination, water restrictions  

o management and communication processes to engage community members 

o locating water within broader community priorities and strengths 

 identification of next steps based on the baseline findings and prioritise and co-design 

strategies to implement for a small-scale household water demand management trial 

in the community. 

The visit was timed to coincide with a historical cultural event in the Torres Strait 

region – the 80th Anniversary of the First Council. This gathering provided an opportunity to 

present to key leaders and community members from across the region on Masig about the 

research and its findings and discuss implications for the region (Figure 3-9).  Councillors 

were able to ask questions and support was given to progress implementation activities. 

 

Figure 3-9 Torres Strait Islander leaders gathering for the First Council 80th Anniversary  

(Photo source: M. Jackson) 
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3.3.3.8 Key informant interviews  

Participant interviews were conducted face-to-face in participant homes in a semi-

structured interview format to follow up on key themes and issues raised in the survey (Figure 

3-10). Twenty interviews of between 45-60 minutes each were conducted with participants12.  

Each interview included four different parts that aimed to elicit responses for differing themes 

(see Appendix E1 for Interview Guide). Firstly, household water use results were discussed 

using the charts and graphs produced from the residential end use study and opportunities for 

feedback given. 

 

Figure 3-10 Conducting a participant interview on Masig  

Photo source: C. Beal (with permission of interviewee) 

 

Secondly, a photo-based activity sought to gather participant perspectives on priorities 

within the community and where water issues sit within them. Use of imagery such as photos 

can be a valuable qualitative research method as it transcends the limitations of the written 

                                                 

 
12 Not all participants were interviewed due to availability at time of fieldwork. Of the twenty-three 

participant households (eighteen metered), two participants relocated during the year and were no longer 

involved in the research. An additional two participants were unavailable for a face-to-face interview during 

the August/September 2017 community visit. One of these was followed up with by telephone post-visit.   



 

Chapter 3: Approach to the Research: Methodology and Design 76 

 

word which is of value when working across cultures and languages (Pierce & Mckay, 2008). 

Participants were invited to consider nine large photo cards (see Figure 3-11 for examples), 

each one representing aspects/key services in the community that contribute to quality of life 

- local jobs; reliable power; education; culture and cultural business; health care; safe and 

reliable water; healthy environment; sports and recreation; and ‘other’ - participants could 

add any other factors of importance to them. Participants were invited to rank them 

(physically move the cards on the table/ground) in order of importance to them for the whole 

Masig community. They were also prompted to elaborate on the reasons for ranking the 

issues in that order.  

  

Figure 3-11 Example images used for photo-based activity to rate nine key areas of 

community wellbeing  

Images represent ‘strong culture’ and ‘local jobs’, respectively. Photo source: M. Jackson 

and Torres Strait Regional Authority (with permission) 

Thirdly, a participatory strengths-based activity was conducted to identify participant 

perspectives of the strengths in the community. The activity drew from the seven capitals set 

out in the Community Capitals Framework – natural, social, human, built, financial, political, 

cultural (outlined in further detail in Section 4.4.1) (Butler Flora, Emery, Fey, & Bregendahl, 

2004; Gutierrez-Montes, Emery, & Fernandez-Baca, 2009). 

The participatory foundation of the community capitals framework is critically 

important in defining community capitals  (Emery & Flora, 2006; Fey, Bregendahl, & Flora, 

2006) and it contributed to building the systemic baseline, specifically identifying factors 

affecting, and starting points for building, transformative water governance in the 

community. This activity involved asking a set of fourteen questions (two each representing 
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different aspects of each of the seven capitals), participants were given sticky dots and asked 

a question pertaining to one of the community capitals and asked to place the dot on a scale 

from 1 (poor) to 10 (excellent) (Figure 3-12).  

This method was useful in encouraging conversation about issues within the 

community and relating water to broader community concerns. Measurement and evaluation 

of capitals is known to be complex, particularly the allocation of resources and assets to 

various categories of capitals is problematic due to their interrelated and overlapping nature 

(Fey et al., 2006). For example, leadership is an area that has human, social and political 

capital aspects, or the water system occurs across all the capitals. Putting boundaries around 

capitals was done through the allocation of the questions to each. The participatory process 

was important in informing and testing the validity of these categorisations and some 

discussion points raised by respondents when explaining their rationale for each rating, 

indicated that their interpretation of the question overlapped with multiple capitals. Despite 

the challenges with measurement, the method was simple and easily understood and 

generated important insights into factors affecting community and community water. 

 

Figure 3-12 Example of a respondent’s community capitals rating activity 
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Fourthly, to gather further detail on the systemic baseline results and input into the 

water demand management trial, participants were asked a set of questions on key water 

topics including water security perceptions, water quality and equity, practices in relation to 

rainwater tanks, leaks and outdoor use, water governance and management experiences.  Also 

asked were questions specific to generating participatory ideas related to a short-term trial of 

household water demand management.  

Key stakeholders involved in management of the water system either locally or 

regionally were also interviewed in person or over the phone. Six stakeholder interviews were 

conducted to gather data on operational, regulatory and management factors that influence 

how water is governed in the Torres Strait. A similar format to the stakeholder interviews 

conducted in Part 1 was followed - semi-structured, with preliminary questions designed to 

locate the interviewee within the governance environment and latter questions to elicit further 

understanding of drivers for decision-making about operational and governance activities for 

water.  These latter questions were open-ended to allow the interviewee to speak freely and 

for exploration of new concepts and areas of interest raised by the respondent. The 

stakeholder interview guide is also included in Appendix E2. 

Mixed analysis methods were used to align with the different purposes and structures 

of the interview questions. A simple quantitative analysis was conducted on Likert scale 

options, the photo image ranking and the community capitals. The community capitals 

analysis, involved combining individual participant responses, grouping the different 

questions allocated to each capital, averaging the scores and this value became the participant 

score.  This analysis was combined with thematic analysis of recorded interview transcripts 

in NVivo to inform the broader analysis and synthesis.  

3.3.3.9 Water demand management trial 

Because household water demand management was identified as a key issue and target 

area for action in the Masig context, a small-scale experiment within the doctoral research 

program was set up.  Adhering to a systemic thinking approach, Social Practice Theory (SPT) 
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was used to inform design of the water demand management trial.  The trial aim was to 

explore strategies to reduce water demand in the short-term but also to provide a learning 

foundation for more long-term strategies. SPT recognises that people’s everyday actions such 

as showering, outdoor watering etc., are not entirely within their control, but are heavily 

influenced by three key components  (Shove, Pantzar, & Watson, 2012): 

1. Materials – this is the physical stuff - infrastructure and buildings, technologies, as 

well as the financial infrastructure for e.g., incentives, penalties and the institutional 

and legal infrastructure, rules and regulations. 

2. Meanings – the interpretations one has of things, symbols and images shaped by 

personal lenses of knowledge, values, attitudes, frames, habits; family, peer groups, 

community and broader societal influences such as social media. 

3. Competences - the skills, knowledge and know-how of people associated with the 

practice. 

These three aspects of SPT were considered in how they might interact to reinforce or 

prevent establishment of sustainable water use practices in participant homes. Thus co-design 

of household strategies involved discussion of baseline use and areas for improvement, 

presentation of a range of possible strategies - including trialling water savings 

‘technologies’- tap timer, water efficient hose spray gun, soaker hose or sprinkler for high 

outdoor water users, encouraging talking about water conservation, sharing stories or tips for 

saving water with family and friends for those who were already efficient, or other action to 

reduce water such as shorter shower times (for those who had little outdoor use and high 

indoor use). After identifying what participants were willing to trial, they were asked to write 

down what they committed to and a photo taken of them holding the commitment (Figure 

3-13). Studies have shown that additional action (written, telling others) at the time of 

commitment can encourage longer-term change (Mackenzie-Mohr, 2011).  

After the fieldwork, a tailored water savings “package” was sent by courier to Masig 

participants. The package included household water use information generated from the 
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research, the water savings technologies to trial with instructions for installation (although it 

was agreed verbally with council staff they would deliver and help participants install the 

technology), information confirming the aims and timeline of the trial and what the 

participant had committed to, and a support letter from the council. Delays in transport and 

logistics of packages delayed the start of the trial. Momentum was lost from the fieldwork 

and engagement activities in the community and impacts of the delay on results of the trial 

could not be determined.  

  

Figure 3-13 Participant holding water savings trial commitment next to tap timer issued as 

part of the trial 

Photo: M.Jackson (with permission of participant) 

 

The water use was monitored, and pre-and post-trial calculations made. Regular 

monitoring (approximately monthly) was conducted, and summary updates for participants 

prepared as needed, to coincide with key feedback points:  two in person during the second 

and third community visits; two written progress updates mailed to participants in between 
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the fieldwork (between the survey and second visit, after the trial started, as part of the follow 

up to provide information, support and encouragement for water demand activities). A round 

of phone calls (with those who gave permission) also supported participants. By collaborating 

with council management, ‘Water Conservation’ notices were sent monthly to the 

community during the trial period providing information on whole of community water 

demand for the month. Further consideration and discussion of activities, findings and key 

issues in implementation are given in Chapter 9 (Sections 9.3 and 9.4). 

3.3.3.10 Third round of fieldwork 

A third round of fieldwork (December 2018) aimed to follow up with participants to 

close out the action research part of the project. The aim was to provide feedback on 

household water use and results of the trial and conduct a participatory evaluation of the 

activities implemented with participants. Face to face interviews with participants and a 

community workshop were both conducted to gather feedback and to refine and prioritise 

follow up areas for action in relation to water sustainability for the community based on the 

information generated through the earlier phases of the research. Structured interviews were 

conducted with all available participants at the time of the final fieldwork visit (n=15). The 

questions were structured to determine participant perspectives on the process, results and 

experiences with the project and management activities, and a number of open-ended 

questions to gather preferences and ideas for the future (see interview guide in Appendix 

E3).  This was the final, and a critical step in the TCWG framework, and as such the 

participatory evaluation process and results are described in Chapter 9, Section 9.5.  

3.4 CHAPTER SUMMARY  

In this chapter I have detailed my research paradigm of pragmatism and the 

transdisciplinary and critical social science research lens that informed the methodology and 

methods selected to answer the research questions.  The exploratory study and development 

of the conceptual framework for transformative community water governance (Part 1) and 

adapting and implementing the framework in a remote case study community through AR 
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(Part 2), was conducted using a mix of methods to support addressing each research objective, 

which as a whole aimed to generate valuable new knowledge about water management and 

governance in remote Aboriginal and Torres Strait Islander communities in Australia within 

a context of transformational outcomes for sustainability.  

The remainder of this doctoral thesis presents the application of this methodology to 

the research questions. The key activities, related outputs generated, and which chapter they 

relate to, are outlined here and summarised in Figure 3-14: 

 discussion of key concepts and principles for TCWG (Chapter 4) 

 development of a typology of Indigenous involvement in water management 

which can be used as a planning and management tool (Chapter 5) 

 collation of key features of water and energy projects in remote Indigenous 

communities and assessment and categorisation of water and energy 

management approaches according to this typology (Chapter 5) 

 an analysis of barriers and enablers to the practice of collaborative, 

transformative and community-based management processes the first of its kind 

in the context of remote Indigenous Australia (Chapter 6) 

 presentation of the novel TCWG framework applicable for remote Indigenous 

communities (Chapter 7) 

 a detailed assessment of the Masig community water system and the results of 

the application of the TCWG in the Masig context (Chapters 8 and 9) 

 discussion of lessons learnt, considerations of challenges and recommendations 

for governance to scale up TCWG in future (Chapter 10) 

 conclusions are presented in Chapter 11. 
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Chapter 4: Theoretical and Practical 

Foundations for Transformative Community 

Water Governance   

“The current water “crisis” is not a crisis of scarcity but a crisis of 

mismanagement, with strong public governance features. ”   

(OECD, 2011) 

In Chapter 2:, I introduced the problematique of sustainable water governance in the 

context of Indigenous community contexts, and specifically remote Aboriginal and Torres 

Strait Island communities in Australia. In these community contexts, challenges to 

sustainable systems include those faced of water management more broadly, such as dealing 

with water scarcity, insufficient access, extreme events and uncertain rainfall patterns under 

a changing climate, and pollutants among other things (Rijke et al., 2013), but also specific 

challenges including more frequent extreme weather conditions such as drought, cyclones 

and flooding, increasing demand for water driven by increasing populations and household 

affluence, and diverse cultural and physical environments.  

A range of management approaches have emerged that seek to address the inherent 

complexity of water problems and there is a large body of literature relating to the theory and 

practice of participatory, integrated and adaptive water management (see for example: 

(Global Water Partnership, 2000; Jonch-Clausen & Fugl, 2001; B. Mitchell, 2005; Pahl-

Wostl, 2007; Pahl-Wostl et al., 2012; UNEP, 2018; UNW-DPAC, 2015; Varady, Zuniga-

Teran, Garfin, Martín, & Vicuña, 2016; Xie, 2006). However, there is now recognition of the 

need to address the gap between theory and practice and ramp up the pace and scale of change 

to consider more fundamental transformations of systems of production and consumption 

and how they can be configured to support long-term, sustainable and resilient water systems 
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(Chaffin et al., 2016; De Haan et al., 2014; Ferguson, Brown, & Deletic, 2013; F. Geels & 

Schot, 2007; Hodson, Geels, & McMeekin, 2017; Kemerink, Méndez, Ahlers, Wester, & 

Van Der Zaag, 2013; Markard, Raven, & Truffer, 2012; Pahl-Wostl, 2019; Rijke et al., 2013).   

Transformative governance is an emerging sub-field of environmental and natural 

resource governance research coming from disciplinary foundations in socio-ecological 

systems literature as well as literature on social theories of change, innovation and 

technological transformation. However, very little research is available to elaborate on the 

theory or practice of transformative governance in relation to water systems and their 

operation and management at the community-scale, or in cross-cultural contexts (Chaffin et 

al., 2016).  Specifically, there is very limited research available that explicates the aims, 

mechanisms and characteristics of transformative governance in the context of localised 

community-scale water governance with respect to Indigenous contexts.  

In this chapter, I identify key concepts and principles for practice as part of achieving 

Objective 1. A transdisciplinary literature review explores the conceptual roots of 

transformative water governance in sustainability science and systems thinking, adaptive and 

integrative management and governance, and transitions studies.  Key gaps in knowledge 

about transformative governance at the community scale, and remote Indigenous contexts 

are addressed to elaborate how transformative governance concepts and principles might 

address the research problem. I draw on fields of collaborative and participatory governance 

and community development literature to further build the theoretical foundations of 

transformative community water governance that might support more inclusive, community-

based decision making.  Through this review I aim to clarify the “black box” that governs 

water in this context (OECD, 2011, p.18) and build the conceptual foundation for a 

transformative community water governance framework proposed in Chapter 7: of this 

thesis. 

The chapter is structured as follows. In Section 4.1 I introduce systemic thinking as a 

foundation of transformative governance, before outlining evolving responses to water 
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sustainability challenges over recent decades (Section 4.1.2), including the shifting focus 

from narrow management concerns to a broader consideration of governance interactions, as 

well as how principles of integrated and adaptive management have been brought in to tackle 

water challenges. I also consider the importance of multi-scale governance actors and 

activities to processes of transformation that are critical in transformative governance from 

transitions studies (Section 4.2). I also explore participatory, collaborative and dialogical 

processes as a foundation of transformative governance, considering the historical and 

ongoing marginalisation and exclusion of Aboriginal and Torres Strait Island peoples from 

water decision-making (Section 4.3). Given the focus of this thesis on community water 

systems and governance, in Section 4.4, drawing from the field of community development, 

I bridge the gap between community planning processes and their potential application to 

community water governance to inform thinking about how governance interventions can 

maximise contributions to community member wellbeing. Section 4.5 offers some 

concluding thoughts on the findings in the context of the broader thesis.  

4.1 SYSTEMIC THINKING IN SUSTAINABLE WATER MANAGEMENT  

In this section I introduce and clarify some basic concepts that are applied throughout 

this thesis including systemic thinking and governance. To understand conceptions of 

transformative governance processes and arrangements in relation to water, it is important to 

clarify these two definitions to conceptually anchor the remainder of the thesis. 

4.1.1 The concept of systems and systemic thinking  

In systems thinking a situation or condition is understood holistically and dynamically 

and is concerned with the relationships and interdependencies within the organisation and 

among system elements as well as the emergent properties (Bawden & Reichenbach, 2010):  

To think systemically is to think in terms of bounded whole entities called systems, the 

interconnections and interrelationships within and among systems, the hierarchical 

organisation of the systems, and emergent properties or unpredicted synergies 

associated with systems. Any natural or social organisation, any community, or group 

of people can be perceived as a system that is composed of a set of interconnected 

subsystems. 
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Bawden and Reichenbach, 2010, p.99) 

Systems thinking originated in the physical and biological sciences and emerged 

alongside the concept of resilience in the 1970s (Holling, 1973; Walker et al., 2004). 

Explorations of sustainable management of resources such as water brought into focus the 

interactions within and between ecological systems, such as rivers and catchments, with the 

human end-users, managers and so on (Flood, 2006; Walker et al., 2002). In these socio-

ecological systems (SESs) humans are considered an integral part and co-constructors of the 

system that is being studied (Checkland & Scholes, 1990; Walker et al., 2002). This social 

constructionist perspective posits that one’s point of view is socially and culturally informed  

(Bakker & Bridge, 2006; BeLue, Carmack, Myers, Weinreb-Welch, & Lengerich, 2012; 

Innes & Booher, 2010; Tarantino, 2015) and is consistent with ‘soft-systems methodologies’ 

(Checkland, 1993; Checkland & Scholes, 1990) that explore complex problems where 

diverse views of the problem and possible solutions exist (referred to herein as ‘systemic 

thinking’).  

Systemic thinking is differentiated from the framing of systems in the positivistic 

traditions where reality is viewed as objective and scientific observation and experimentation 

are used to inform knowledge about systems (Flood, 2006, p.122). Systemic thinking rather 

acknowledges that we each apply mental models and frames to make sense of the world 

(Checkland, 1993; Checkland & Scholes, 1990; Pahl-Wostl, 2007). A mental model can be 

considered “a specific mental representation of information about reality” which is embedded 

within a contextual frame that “gives sense and meaning” to the information (Pahl-Wostl, 

2007, p.543). The two concepts of mental models and frames are useful to consider in 

thinking about transformation of communities and water systems through governance 

activities, because they influence and shape our views, beliefs and priorities and thus how we 

interpret and collectively shape the world. These collective frames in turn shape and constrain 

which strategies are considered and employed, what resources are made available and 

potential solutions and measurements of success (Checkland & Scholes, 1990; Pahl-Wostl, 

2007; Scarlett, 2013). Thus, efforts to understand the associated rules, structures and 
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institutions involved can highlight where problems are perpetuated, communication 

breakdowns amongst stakeholders occur and conflicts arise (Kolkman, Veen, & Geurts, 

2007; Pahl-Wostl, 2007; Scarlett, 2013). To achieve a meaningful understanding of any 

situation from a systemic perspective, it is therefore important to study the cultural context 

as well as the interpretations and perceptions of people within that context (Bawden & 

Reichenbach, 2010). 

4.1.2 Systemic thinking in sustainable water management  

Adoption of management processes that consider complexities and dynamic 

interactions in water is not new (Pahl-Wostl, 2007). In terms of the evolution of sustainable 

water management internationally, systems principles really came to the fore in international 

discourse from the International Conference on Water and the Environment in 1992 (United 

Nations Inter-Secretariat Group for Water Resources, 1992). The Dublin Statement that came 

out of that conference recognised the finite and vulnerable nature of freshwater resources and 

recognised the need for holistic management approaches linking social, ecological and 

economic aspects of water. The ‘Dublin Principles’ that accompanied the Dublin Statement 

recognised: 1) that water is a finite resource; 2) that participatory processes are required to 

secure it; 3) that women play a critical role in the sustainability of water; and 4) that the 

economic value of all the competing uses of water need to be incorporated in planning and 

development.  Together these principles have played a key role in driving systems approaches 

to sustainable water in recent decades, particularly through integrated water management. 

4.1.2.1 Integrated water management  

Integrated Water Resource Management (IWRM) (or integrated water management) 

has been widely adopted and adapted internationally and is arguably the dominant paradigm 

to achieving water-related sustainable development goals over the past several decades  

(Bakker & Morinville, 2013; UNEP, 2018; Watson, Shrubsole, & Mitchell, 2019; Xie, 2006). 

IWRM originated out of practice rather than theory (Hassing et al., 2009) and numerous 

guidelines for implementation have been developed internationally at different scales and 
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foci including for river basins (UNESCO World Water Assessment Programme, 2009; 

UNW-DPAC, 2015), water efficiency, groundwater resources, climate change adaptation, 

conflict resolution and negotiation within water resource management, community 

engagement and gender with the Global Water Partnership a key proponent (Cap-Net, GWP, 

& UNPD, 2005; Global Water Partnership, 2000, 2004; UNEP, 2012).  There are different 

operating definitions for IWRM, but typically they include references to coordinated 

development and management of water in balance with social, economic and ecological 

sustainability (Global Water Partnership, 2000).  

Proposed benefits of IWRM include: setting out important components of successful 

water management in a common language that can be shared across scales and facilitates 

learning amongst actors (Hassing et al., 2009);  giving consideration to a wide range of 

variables and interrelationships, as well as different scales in space and time, and the trade-

offs between different options (B. Mitchell, 2005; Pahl-Wostl, 2007); and its flexibility 

(derived from a focus on principles, tools and guidelines rather than prescriptive measures), 

that has led to IWRM being adapted in diverse contexts (Global Water Partnership, 2000; 

Hassing et al., 2009; B. Mitchell, 2005; Xie, 2006).   

Implementation of IWRM in practice has, however, produced varied results within and 

across countries (OECD, 2015a; Watson, 2007). Further, much of the literature on IWRM 

focuses on regional watershed or catchment scale applications, rather than how it can be 

applied to potable water systems at community scale, see for example (Cap-Net et al., 2005; 

Hassing et al., 2009; UNEP, 2018; Watson, 2007). In Australia, IWRM concepts have been 

recognised in the ADWG, including the need for an integrated and multi-agency approach to 

implementing the framework for management of drinking water quality, and encouragement 

of continual improvement towards partnerships and a need for formal coordination of 

responsible agencies (NHMRC and NRMMC, 2018)(p16). However despite acknowledging 

the difficulty of establishing cross-agency partnerships and coordination in the ADWG,  no 

enforcement capability are associated with this mechanism and no specific structures or 

instruments are in place to support governments or water providers to work collaboratively  
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(NHMRC and NRMMC, 2018). This highlights a key critique of IWRM generally – the 

translation into practice. Watson et al. (2019) argue that the wide uptake of this concept 

internationally, with guidelines and policies and promotion by key organisations, gives a 

false sense of security that applying the processes and frameworks prescriptively will lead to 

assured results. They argue that this is misleading for water managers and policy makers as 

practical experience shows that adaptations are nuanced and context is critical in shaping 

outcomes and it is necessary to discern between which aspects are appropriate in a particular 

context (Hassing et al., 2009). Further, the implicit need for new forms and processes of 

governance to support the different paradigm that IWRM embodies has not been well 

recognised or taken up in practice (Watson, 2007).  

4.1.2.2 Adaptive management  

A further important application of systemic thinking to management of water is 

Adaptive Management, that has its roots in SESs and resilience theory (Folke, Hahn, Olsson, 

& Norberg, 2005; Gunderson & Holling, 2002; Holling, 1973; Medema et al., 2008; Olsson, 

Folke, & Berkes, 2004; Pahl-Wostl, 2007; L. C. Stringer et al., 2006; Walker et al., 2002, 

2004). Adaptive management posits that due to the non-linear behaviour and complex 

interactions within a system, the ability to predict system behaviour, responses and outcomes 

is limited (Kay et al., 1999; Pahl-Wostl, 2007).  Water management is adaptive in the sense 

that it no longer attempts to control the situation or employ linear strategies, but embraces a 

learning paradigm (Medema et al., 2008; Pahl-Wostl, 2007; Pahl-Wostl et al., 2012; Varady 

et al., 2016). A simple definition of adaptive management is “a systematic process for 

continually improving management policies and practices by learning from the outcomes of 

implemented management strategies” (Pahl-Wostl, 2007, p.267). This learning is embedded 

through employing ‘bottom up’ and ‘top-down’ methods of data collection to consider 

perspectives of different stakeholders as a foundation of understanding multi-scale processes 

of human-environment interactions (Pahl-Wostl, 2007). Learning experiments involve 

testing hypotheses and evaluating outcomes with results fed back into management actions 

to enable responsiveness and adaptation of strategies to new information and system changes 
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to ensure the most beneficial outcomes in a continuous cycle of learning (Medema et al., 

2008; Pahl-Wostl, 2007; Pahl-Wostl et al., 2012; Varady et al., 2016).   

An adaptive approach is considered to be more flexible and responsive than traditional 

water management in the face of uncertainty and unpredictability, and able to recognise and 

work with the limitations of human capacity to predict future scenarios, shocks and system 

behaviour (Pahl-Wostl, 2007; Rijke et al., 2013).  The introduction of adaptive management 

into the water sector is said to have been able to address the perceived deficiency of IWRM 

to address complex water management issues (Varady et al., 2016). Proponents argue that 

adaptive water management can facilitate more proactive (less reactive) and more fit-for-

purpose management strategies that are capable of adapting to a changing environment (Pahl-

Wostl, 2007). Adaptation principles have been identified as a foundation for transformative 

governance (Chaffin et al., 2016) 

Similarly to IWRM, concerns have been raised however, in relation to the gap between 

theory and practice of adaptive management, with examples of successful implementation 

remaining infrequent (Scarlett, 2013; Susskind, Camacho, & Schenk, 2012). Factors limiting 

successful application include institutional constraints such as funding, legal and time 

constraints that restrict the capacity to respond to new information and knowledge as it 

emerges. Insufficient coordination amongst scientists, planners and decision-makers and 

other stakeholders has also been identified as a key constraint (B. L. Johnson, 1999).  In 

response, collaborative processes employed as part of adaptive management are growing 

(Scarlett, 2013; Susskind et al., 2012).  

4.1.3 Clarifying the definition of governance used in this thesis 

Concurrently to these management evolutions, the concept of governance emerged in 

the late 1980s, and water governance has grown into a key issue on the global political agenda 

and a key 'acceleration challenge' in the ramping up of responses towards sustainable 

societies (Markard, Geels, & Raven, 2020; OECD, 2011).  Governance has been defined and 

applied in many ways in different contexts (R. Kemp, Parto, & Gibson, 2005). The OECD 
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refers to water governance as  “the range of political, institutional and administrative rules, 

practices, and processes (formal and informal) through which decisions are taken and 

implemented, stakeholders can articularte their interests and have their concerns considered, 

and decision-makers are held accountable for water management” (OECD, 2011, p.5). This 

definition gives little consideration to sustainability in relation to water.  In the context of this 

research the following conception of sustainable water governance is more pertinent here:  

Sustainable water governance means coordinating all relevant actors and their water-

related supply, delivery, use, and outflow activities in a way that ensures a sufficient and 

equitable level of social and economic welfare without compromising the viability and 

integrity of the supporting hydro-ecosystems in the long term. 

(Wiek and Larson, 2012, p.3156)  

In this conceptualisation, governance is differentiated from government activities and 

management activities.  ‘Management’ in relation to water, refers to day-to-day water 

management tasks and activities of specific actor groups, for example, operational, analysis, 

monitoring and implementation to maintain the water supply conducted by water utilities and 

other service providers (Wiek and Larson, 2012, p.3156).  The concept of governance is 

considered broader and shifts focus from the formal structures and mechanism of government 

institutions and top-down management of people and resources towards a wide array of actors 

and the increasingly important role of formal and informal arrangements (Kemp et al., 2005; 

Patterson et al., 2013).  

Cadman (2012) also differentiates two important aspects of governance that are 

relevant to considerations of transformative governance: a) the structures of governance 

which are the institutional arrangements and models in place to govern, and b) the processes 

of governance which incorporates the idea of steering or coordinating things toward goals. 

These two interrelated facets of governance, together with the substantive outcomes they 

produce are key determinants of ‘governability’ or the overall capacity of a system to govern 

itself (Cadman, 2012; Kooiman, 1993).   
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Legitimacy of governance is derived from the participation of a range of stakeholders 

in the structures and processes of governance (Cadman, 2012; Dodson & Smith, 2003). 

Dodson and Smith (2003) argue that effective governance is central to Indigenous issues 

because it creates the conditions for legitimacy in leadership and for collective action and is 

one of the few areas that local indigenous communities in Australia have control over. 

However, a need for substantial effort to build local capacities for good governance has been 

identified based on the premise that without improved governance capacity, communities are 

unlikely to be able to make informed decisions about what kind of local development they 

want to support, and which strategies and activities will achieve better outcomes (Dodson 

and Smith, 2003). Building up stable, capable and legitimate governance arrangements is 

therefore necessary as a starting point for improving sustainability outcomes in Indigenous 

communities (Dodson & Smith, 2003).   

These points align with the three key dimensions of good water governance -

effectiveness, efficiency, and trust and engagement - identified by the OECD in the Principles 

on Water Governance (OECD, 2015b). Although the principles are supported by operational 

guidance, detail is lacking in how such principles should be applied in the wide variety of 

situations water governance guidance is required. For example, no distinctions are made 

between how these principles apply across different water management functions, uses, or 

ownership of water management, resources and assets (OECD, 2015b). 

With this discussion in mind, in this thesis, water governance in relation to Indigenous 

community water systems is conceptualised as encompassing the institutional environment 

that incorporates the managerial, administrative, communications and strategic aspects, as 

well as the relationships and networks of a diverse range of stakeholders including 

individuals, communities, government, private sector, and non-government organisations, 

and the collective actions directed towards shared goals (Dodson & Smith, 2003; Lubell, 

Leach, & Sabatier, 2009; Patterson et al., 2013), in this case towards sustainable water 

systems and communities. 
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4.2 TRANSFORMATION AND TRANSFORMATIVE WATER GOVERNANCE 

In this section I explore the concept of transformation as it relates to water governance 

through exploring concepts form the SES and transitions studies literature.  

4.2.1 Defining transformation and transformative governance  

The term transformation is increasingly in use and applied in different contexts to 

indicate fundamental change in a system (Avelino, 2017; Chaffin et al., 2016; Ferguson et 

al., 2013; Grin, Rotmans, Schot, Geels, & Loorbach, 2010; Marshall, Park, Adger, Brown, 

& Howden, 2012).  Transformative governance implies a significant change in state and 

therefore greater scale of change than the more incremental changes described within the 

adaptive management literature, therefore requiring more deliberate and structured 

interventions (Chaffin et al., 2016).   

4.2.1.1 Transformation in SESs  

Transformation, as a concept within the SES literature, is a process that involves 

crossing ecological or social thresholds and includes changes in function or structure of the 

system so that the system remains viable in the face of rapid or large-scale change (Chaffin 

et al., 2016; Walker et al., 2002, 2004).  ‘Transformability’ is a key concept within SES 

literature (along with resilience and adaptability13) defined as “the capacity to create a 

fundamentally new system when ecological, economic, or social structures make the existing 

system untenable” (Walker et al., 2004, p.1). This ability is a key attribute of an SES that 

influence future paths and outcomes. From this foundational understanding, flexibility in 

governance is needed to navigate the tensions between maintaining resilience of current 

systems (in the face of shocks for example) and the need to build capacity for transformability 

                                                 

 
13 The other two are: a) resilience - the capacity of a system to absorb disturbance and reorganize while 

undergoing change so as to still retain essentially the same function, structure, identity, and feedbacks; b) 

adaptability - the capacity of actors in the system to influence or manage for resilience (Walker et al., 2004). 
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(Walker et al., 2004).  These concepts are foundational to transformative governance and its 

roots in adaptive governance (Chaffin et al., 2016; Pahl-Wostl, 2007).  

4.2.1.2 Transformation in STSs (Socio-technical systems) 

Transition studies is also foundational in establishing key concepts of transformative 

governance (Chaffin et al., 2016). Transitions studies and transitions management emerged 

in the late 1990s from technology and innovation studies to examine how societal systems 

and technical systems co-evolve over time (De Haan et al., 2014; Rijke et al., 2013). The 

focus of transitions studies are socio-technical systems (STSs) rather than SESs and a key 

focus of transitions studies is how processes of change influence or can be managed toward 

sustainability. Markard et al. (2012, p.956) describes sustainability transitions as “long-term, 

multi-dimensional, and fundamental transformation processes through which established 

socio-technical systems shift to more sustainable modes of production and consumption”. 

In transitions studies, the term ‘transformation’ is often used alongside and sometimes 

interchangeably with the term ‘transition’ (Avelino, 2017; F. Geels & Schot, 2007; Grin, 

Rotmans, & Schot, 2010; Hodson et al., 2017; Rene Kemp, Parto, & Gibson, 2005; Liu, 

Turner, & White, 2017; Loorbach, 2010; Markard et al., 2012; Pahl-Wostl et al., 2010). 

However, Geels and Kemp (2007, pp. 445-446) differentiate the two terms14 which is useful 

for clarifying the concept of transformation for this thesis. To understand the differentiation 

the two, it is necessary to briefly introduce the multi-level perspective (MLP), considered 

one of the central concepts in transition studies (Avelino, 2017). The MLP provides useful 

distinctions between key concepts and highlights the multi-scale nature of transformation 

processes (F. Geels & Schot, 2007; F. W. Geels, 2011; Grin, Rotmans, Schot, et al., 2010; R. 

Kemp et al., 2005; Markard et al., 2020, 2012).  

                                                 

 
14 Geels and Kemp (2007) also differentiate these terms from ‘reproduction’ which refers to incremental 

change along existing trajectories. 
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Generally speaking, the MLP outlines three levels that interact to form different 

transition pathways: landscape, regime and niche-innovations.  The landscape is the slow-to-

change exogenous context, that includes deep cultural patterns and macro‐scale trends. The 

socio-technical regime includes the dominant institutions, rules and regulations, 

infrastructure and patterns of practices and behaviours that stabilise change. The third level - 

niche-innovations include the micro-level networks and actors and incubators of change that 

are relatively unstable compared with the dominant regime and may act to disrupt regime 

activities (F. Geels & Schot, 2007). Transformation in this framework is considered one 

pathway of change15, initiated by external pressures from outside onto the incumbent regime 

actors (such as water regulators and service providers in water STSs), who adjust the rules, 

goals and guiding principles through processes of negotiation. Smaller-scale niche-

innovations also provide opportunities for the regime to change in response (Schot and Geels, 

2008).  These interactions lead to a “reorientation of the direction of innovative activities” 

(F. W. Geels & Kemp, 2007, p.445). Although there may be negotiations and power struggles 

between actors, the incumbent actors remain in place and are the ones to redirect the 

trajectory of the existing system. Effectively in processes of transformation, “a new system 

may grow out of the old one, through cumulative adjustments in a new direction” (F. W. 

Geels & Kemp, 2007, p.445). This is the conception of transformation that I use throughout 

this thesis. A transition is also initiated by pressure from outsiders, however, the incumbents 

are not able to solve the problems in the system and new innovations which may unsettle and 

displace incumbent actors may occur. This leads to “a discontinuous shift to a new trajectory 

and system” (F. W. Geels & Kemp, 2007, p.446). Historical examples of socio-technical 

transitions relevant to water include the introduction of pipe-based water supply and the shift 

from cesspools to sewer systems (F. W. Geels & Kemp, 2007). 

                                                 

 
15 The other transition pathways identified are: reconfiguration, technological substitution, and de-alignment 

and re-alignment. 
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This brief introduction to transformation in the context of transitions studies helps to 

clarify key concepts including considerations of scale in transformative water governance. 

There is a need to understand the different interactions at a particular scale as well as the 

cross-scale interactions within the system (Chaffin et al., 2016; Marshall et al., 2012; Neef, 

2009; Walker et al., 2004) and what types of management options are appropriate at different 

scales (OECD, 2015b). In relation to this research, it reminds us that community water 

systems do not operate in isolation, but are nested within larger systems including ecological, 

social and economic systems and also contain smaller systems including households and 

individuals. In community-scale water systems both the larger scale and smaller scale 

activities influence water supply and use and therefore governance of these systems must be 

cognisant of these interactions and how they interact to create and sustain long-term change. 

4.2.2 Transformation in the water governance literature 

In relation to water governance, transformation of water systems is increasingly being 

picked up as an area of interest, but there are few studies available that consider the concept 

of transformation in any detail. In the available literature, transformation has primarily been 

represented as a preferred end-state to work towards (Chaffin et al., 2016; Marshall et al., 

2012) which varies depending on the focus of the study. For example, transformation towards 

a participatory and democratic water sector in Africa (Kemerink et al., 2013); towards 

deliberative and polycentric models of water governance in rural areas (Neef, 2009); 

transforming practice of urban water planning and management towards sustainable and 

resilient urban water systems (Ferguson et al., 2013); and governance configurations that 

support water sensitive cities (Rijke et al., 2013).   

In these studies, the importance of the role of both formal and informal processes, 

structures and institutions in governance is highlighted in long-term transformation processes 

(Plumptre & Graham, 1999; Rijke et al., 2013). Rijke et al. (2013) found that the types of 

leadership and processes of communication and organisation needed in transformation 

processes are not static but can vary over time. Decentralised and informal organisation and 
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leadership are important in early stages of transformation, while centralised and formal 

structures become increasingly more important in the latter stages of transformation as the 

need to stabilise the change comes in. The consideration of the informal is a key consideration 

for this research. Studies of Indigenous community governance and decision-making suggest 

that many decisions occur outside of formal Western management structures (Escott et al., 

2015; Hunt, Smith, Garling, & Sanders, 2008; Nalau et al., 2018; Wilson, 2019; Yates et al., 

2017). If, as (Haapala, 2018) suggests, water governance in practice primarily occurs in the 

practical, socially embedded interactions between people and formal institutions (and rules 

and regulations) which set more of the operational context, then transformative governance 

must consider these interactions and determine effective means of influencing not only the 

formal but informal governance elements toward systemic and sustainable water and 

communty outcomes.  

The water governance literature reinforces the identified need for further studies to 

elaborate the theoretical and practical applications of transformative governance  particularly 

in relation to water resources to both enable adaptive capacity and to transform toward more 

resilient systems (Chaffin et al., 2016; Rijke et al., 2013). Neef (2009, p.57) identifies a 

requirement for a multi‐faceted perspective that is culturally and historically grounded “to 

understand the conditions that shape their trajectories and underlying path dependencies and 

disjunctures” in the analysis of transformation processes in rural water governance regimes. 

Of key concern in these studies is enabling participatory and deliberative governance 

processes which have also been identified as fundamental to systems thinking, integrated, 

adaptive management and governance and in enabling transformations.  

4.3 PARTICIPATION AND COLLABORATION IN WATER GOVERNANCE  

Within each of the concepts introduced thus far - systemic thinking applied to resource 

management, sustainable water management, governance and transformative governance, a 

common factor important to each is that of participation. Participation is considered a 

fundamental structural aspect of new modes of governance and considered a key democratic 
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and human rights principle and vital to the achievement of sustainable development outcomes 

(Arnstein, 1969; Cadman, 2012; Office of the United Nations High Commissioner for Human 

Rights, 2019; Reed, 2008; Sseguya, Mazur, & Masinde, 2009; L. C. Stringer et al., 2006; 

United Nations (UN), 2015). Participatory water governance processes involve end-users 

such as communities and other stakeholders in decision-making about water services (Bull, 

Petts, & Evans, 2008; Day, 1997; S. Jackson et al., 2012; B. Mitchell, 2005; Reed et al., 2009; 

Ukaga, Moumouni, Reichenbach, & Maser, 2010; Yu, Brown, & Morison, 2012).   

Arguments in support of participatory processes include generation of more robust and 

durable decisions through taking account of diverse viewpoints and interests; social learning 

where a range of actors are meaningfully engaged; and increased likelihood of acceptance of 

decisions by communities (Bowie, 2013; Neef, 2008; Tesoriero, 2010; Westoby & Dowling, 

2009; Yuen, 2004). Benefits of participation of particular interest in the context of remote 

Aboriginal and Torres Strait Islander communities, include support for broader community 

and resident needs, such as improved health and wellbeing outcomes, family stability, 

education and livelihoods opportunities such as employment and training, connections to 

regional economies, literacy and numeracy, as well as keeping young people in local regions 

and reducing reliance on outsiders (Beard, 2006; S. Jackson, 2006; S. Jackson & Barber, 

2013; Moran & Elvin, 2014; Moran et al., 2014, 2007). Other flow-on effects identified 

include growing interest from communities in water, a desire to use and value cultural 

insights and a more flexible process for water management through review and continual 

improvement (Grey-Gardner, 2008; Moran, 2010). In this context, local participation in 

decisions about water are essential to ensure culturally and locally appropriate decision-

making and reduce negative externalities associated with poor management of services 

(Beard, 2006; S. Jackson et al., 2012; Moran, 2010).  

However, there are numerous critiques of concepts of participation in the literature.  

Some authors question whether the promise of increased community or individual influence 

of decisions can actually be realised in practice (Day, 1997; McIntyre, 2008; Neef, 2008; 

Reed, 2008). Evidence suggest a significant gap between the original intent of participation 
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processes in empowering and giving voice to marginalised and disadvantaged groups in 

society and realisation of outcomes on the ground (Fung, 2006; Hall et al., 2017; Head, 2007; 

Reed, 2008; Tawfik, 2016a). Concerns are raised of practitioners of participatory approaches 

ignoring complexity of power structures both within local communities and wider 

governance regimes. Participatory approaches have proved highly compatible with top‐down 

and technocratic management and in many instances reinforced power disparities and 

inequities with regards to access to resources (Neef, 2008). In these environments efforts can 

represent shallow forms of participation that are treated as ‘tick box’ exercises by authorities 

to support decisions already made (Fung, 2006; Tawfik, 2016a; Tesoriero, 2010). If not 

carefully designed, planned and implemented there is a risk of generating negative 

consequences such as breakdown in trust amongst stakeholders (Bowie, 2013; Innes & 

Booher, 2010).   

4.3.1 Collaboration in governance  

Collaboration has gained traction as a solution to address shallow participation through 

incorporating more partnership approaches and sharing of power and responsibilities 

between stakeholders (Carlsson & Berkes, 2005; B. Gray, 1985; Innes & Booher, 2010), 

including ‘the work, risk and results or proceeds’ of the effort (Frank & Smith, 2006, p.50). 

Collaboration is a broad concept with varied applications and little agreement on a specific 

definition (Tawfik, 2016a). This is partially due to the wide range of terminology which 

includes: Co-management  (Carlsson & Berkes, 2005; Schulsler, Decker, & Pfeffer, 2003; 

Zurba et al., 2012), Co-production (Howarth & Monasterolo, 2017; Wamsler, 2017)), Co-

design (Kleinsmann & Valkenburg, 2008) and Co-governance (Brisbois & de Loë, 2016; de 

Loë et al., 2016; Frantzeskaki & Kabisch, 2015; Innes & Booher, 2010; Tawfik, 2016a; Von 

Der Porten & De Loë, 2013; Yu et al., 2012), amongst others (Carlsson & Berkes, 

2005). These configurations of collaboration have been employed internationally in a range 

of contexts, including social service delivery coordination and planning (Innes & Booher, 

2010), water governance (Brisbois & de Loë, 2016; de Loë et al., 2016; Innes & Booher, 

2010; Reed, 2008; Schulsler et al., 2003; Watson et al., 2019; Yuen, 2004; Zurba et al., 2012) 
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and community development planning (J. Robinson & Green, 2011; Tesoriero, 2010; 

Westoby & Dowling, 2009). 

A key focus in collaboration is on empowering community stakeholders, with strategies 

ground-proofed to ensure they are conducted with the involvement of communities in the 

process of defining them, finding ways to manage them and identifying preferred outcomes 

(IAP2 Australasia, 2015; Veland et al., 2013). Producing agreements is core to collaboration, 

but it is the indirect outcomes of collaborative processes, such as relationship and capacity 

building for self-management, improved policy knowledge and development of locally-

relevant and innovative strategies, that are often the most valuable to a community (Innes & 

Booher, 2010). Although there are few studies that evaluate success factors of collaborative 

water governance, in the Australian context, lessons from one local government-community 

water collaboration identified it can be a complex process that requires considerable effort to 

sustain in the long-term (Tawfik, 2016). Lessons included: a need to build institutional 

capacity - staff training and understanding of collaborative techniques as well as 

organisational leadership and commitment; a need for assessment and inclusion of all 

stakeholders early on with clearly defined roles and responsibilities; and techniques 

employed to build relationships and trust through regular face-to-face interactions (Tawfik, 

2016).  Further, the presence of internal champions and an organisational culture that 

supports learning and experimentation was found to be influential in sustaining the 

collaboration. The study also attributed success to previous participation in relevant research 

collaborations and a highly active and involved local community. 

These lessons reflect conditions for successful and authentic collaboration proposed by 

Innes and Booher (2010) in their DIAD framework. This suggest that the following 

conditions must be met for true collaboration to result:   

a) diversity is incorporated – diverse interests, perspectives and people  

b) actors need to be interdependent and share mutual interest in finding a solution  
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c) authentic dialogue for shared understanding of issues and to generate new 

knowledge and solutions needs to be facilitated.  

In the DIAD framework, these three aspects work together towards adaptation of the 

system towards new meanings, identities and innovation. Incorporating diversity thus 

contributes to a systemic view of issues, problem identification and generation of solutions 

that can reduce risks and encompass a wider range of possible futures. Interdependence and 

shared mutual interest are necessary to provide ongoing commitment to the process while 

bringing people together in shared dialogue is a foundational principle of collaborative 

governance (Innes & Booher, 2010). Often there is also an interplay between formal and 

informal strategies and structures as well (Innes et al., 2007).  I briefly discuss collaborative 

dialogue further in the following subsection given its increasing recognition in policy and 

planning for resource management and sustainable development at the community, regional, 

national and international scales (Inayatullah, 2008; Innes & Booher, 2010; Westoby & 

Dowling, 2009).  

4.3.1.1 Dialogue in collaboration and transformation processes 

Through dialogue ‘transformative conversations’ about complex situations can be 

facilitated (W. B. Pearce & Littlejohn, 1997, p.215). Dialogue can contribute to managing 

risks and uncertainty by allowing incorporation of diverse perspectives and basic value 

differences to be transcended, and respect for different points of view and conceptions of 

human-water relationships to be built (Innes and Booher, 2010; Westoby and Dowling, 2009) 

(de Loë et al., 2016).  In addition to being a practical skill to be employed, dialogue can also 

be considered a philosophical concept (Isaacs, 2001) in which the dualistic view of any one 

group having solutions is transcended and problems are instead viewed as things we need to 

“live creatively and imaginatively with” (Westoby and Dowling, 2009, p.7). Providing 

forums for dialogue and deliberative processes can redress power imbalances between public 

and government or private sector interests  and provide opportunities to create deeper 

connections between people, to navigate difference and facilitate understanding in cross-
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cultural environment (Banathy & Jenlink, 2005; de Loë et al., 2016; Fung, 2006; Head, 2007; 

Innes & Booher, 2004, 2010, 2016; Yu et al., 2012). This last point is important for this 

research context. It has been identified as a fundamental aspect of building intercultural 

capacity - an essential skill to achieve the goals of sustainable development and social 

cohesion in cross-cultural spaces (UNESCO, 2009). Dialogue can help to build trust between 

people of different ethnic, cultural, religious and linguistic backgrounds and heritage through 

open and respectful exchange of views (UNESCO, 2009). Hence dialogical processes are 

important for improving sustainable water management in remote Indigenous community 

water governance as they can facilitate incorporation of Indigenous Knowledge (IK) about 

water, which includes sophisticated forms of know-how, generated from continual 

connection to traditional land and waters (Briggs, 2013; Hill et al., 2012; S. Jackson & 

Douglas, 2015; S. Jackson et al., 2012; Stefanelli et al., 2017).  

Implicit in this understanding of collaborative dialogue is an orientation toward a social 

learning process amongst actors, of continual reflection, learning, assessing and adaptation 

to the situation (Innes and Booher, 2010; Westoby and Dowling, 2009), which is also critical 

for achieving transformative outcomes sustained over time. Thus, collaborative dialogue can 

support multiple aspects of transformative governance – meaningful participation and 

building capacity and learning as well as cultural competence through developing shared 

knowledge and views of the problem and possible pathways forward. 

4.3.2 Collaboration in remote Australian water governance 

Despite the many benefits of collaboration, in remote Australia, the majority of 

decisions about water continue to be made without input from Aboriginal and Torres Strait 

Islander residents and most jurisdictions do not have in place effective culturally appropriate 

engagement methods for water management (Duncan, 2011; Grey-Gardner, 2008; Yuen, 

2004; Escott et al., 2015; Jackson et al., 2012). Moran (2016) claims that collective learning 

and building of trust amongst actors that is critical to long-term sustainability outcomes is 

missing between Australian governments, service providers and Indigenous people in remote 
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Australia. Instead participatory processes have typified shallow participation, where the 

focus has been on streamlining community acceptance rather than proactive partnership and 

collaboration with communities to meet community priorities (Brown and Farrelly, 2009; 

Yuen, 2004).  Provisions for participatory processes have been made in some local, regional 

and national programs and policies (Tawfik, 2016; Hill et al., 2012). For example, The Water 

Act, 2000 (Queensland Government, 2000) and Local Government Association of South 

Australia Community Engagement Framework (Local Government Association of South 

Australia, 2016) and the Community Water Planner Field Guide (Grey-Gardner & Taylor, 

2009). At the regional/national scale, the Murray Lower Darling Basin Indigenous Nations 

Alliance formed through the National Water Initiative (NWI) (M. Morgan, Strelein, & Weir, 

2006), which was the first major Australian natural resource policy to recognise indigenous 

interests in water (Jackson and Barber, 2013). But these examples do not reflect the 

conditions for collaborative dialogue set out in the previous section, rather, efforts overall are 

somewhat adhoc with the quality of participation influenced by jurisdictional requirements, 

local factors, priorities of service providers, skills and capacities available (Escott et al., 2015; 

Hunt, 2013b).  

There are more recent examples of Indigenous advisory and leadership groups that 

better encapsulate collaborative principles, but these are typically larger-scale water 

considerations. The First Peoples Water Engagement Council (FPEWC, established in 2010) 

and the Murray–Lower Darling Rivers Indigenous Nations, for example, have been set up to 

enable Indigenous people to engage in water governance. In NSW, the Aboriginal Water 

Initiative was established to work towards effective Indigenous engagement and 

incorporation of cultural and spiritual values in water management (Moggridge, Betterridge, 

& Thompson, 2019). This latter group has developed a model of consultation that suits the 

cultural requirements of distinct communities, allowing each to choose how to engage (Escott 

et al., 2015; National Water Commission, 2014; Duncan, 2011). The Aboriginal Waterways 

Assessment Program through the Murray Darling-Basin Authority has been focused on 

integration of western and Aboriginal knowledge about water and planning for cultural flows 
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based on examples from New Zealand and Canada (Campbell et al., 2015). Although these 

initiatives involve Indigenous people in water management, they focus predominantly on 

water rights and management related to waterways, land rights, conservation and biodiversity 

protection (Hill et al., 2012), with little coverage in relation to community water systems and 

services.   

Collaborative dialogue will be a key principle required for building shared 

understanding about water and community-supported decisions, and further research focused 

on determining factors supporting and hindering collaborative governance processes in 

practice in this research context would contribute to a better understanding of how to support 

transformative community water governance, and remote communities as healthy and 

thriving centres of Indigenous wealth, knowledge and culture (B. Mitchell, 2005).   

4.4 OPERATIONALISING COMMUNITY WATER GOVERNANCE IN 

PRACTICE 

Having outlined foundational concepts and considerations for transformative water 

governance in previous sections, in this section, I focus more on the community-scale aspects, 

drawing from the community development literature to identify processes and considerations 

to support place-based, fit-for-purpose outcomes from water governance. 

The concept of ‘community’ itself is contested and it is necessary to be explicit about 

who the ‘community’ is and how it is represented or included in research and community 

work (J. Robinson & Green, 2011; Tesoriero, 2010). The term ‘community’ is commonly 

associated with a geographically bounded place where people live, make livelihoods and 

interact socially (Flora et al., 2004; Robinson and Green, 2011; Tawfik, 2016). For example 

in the National Indigenous Infrastructure Guide (NIIG), community is defined as “the 

residents of a particular location” (Department of Families Housing Community Services and 

Indigenous Affairs, 2010, p.8).  The communities referred to in this thesis, are considered 

primarily on this basis. However, it is also recognised that communities can be broader than 

a geographic location, referring to any group of people with shared identity, characteristics 
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or interests in common and who interact around these (Flora et al., 2004; Robinson and 

Green, 2011; Tawfik, 2016). Many Aboriginal and Torres Strait Islander communities have 

high mobilisation, to meet a range of livelihoods needs including travelling or relocating to 

regional and urban centres for employment opportunities, education, and health management 

as well as family commitments (Moran & Elvin, 2014; Moran et al., 2007). With changes in 

technology also, the historically strong elements of community - people, cultures, and 

environments - are increasingly separate and physical proximity is not necessary for someone 

to be a member of a community (Flora et al., 2004). Furthermore, communities are diverse 

and being part of a community does not necessarily mean it is some kind of collective entity 

without conflict, differing views and opinions (Westoby & Dowling, 2009). These 

considerations about how community is defined are important for this research topic because 

of the need to ensure planning, design and implementation of community activities 

acknowledges existing diversity within communities and does not assume the community is 

homogenous (Parsons, 2008), an assumption that can lead to diversity being sidelined, and 

marginalised, or disadvantaged voices excluded or silenced (Tesoriero, 2010).   

4.4.1 Strengths-based approaches to community development 

Community development activities aim to encourage transformation by embracing 

ecological and social justice principles through capacity building, facilitating networks and 

relationships, and balancing competing interests through collaboration and dialogue, 

education and awareness raising (Frank & Smith, 2006) (Frank & Smith, 2006; Kretzman & 

McKnight, 1993; Tesoriero, 2010; Westoby & Dowling, 2009).  Although not all community 

development activities adopt strengths-based (or asset-based) approaches, I highlight 

strengths-based approaches here because it moves beyond need-based approaches to value 

and acknowledge existing local knowledge, wisdom, skills and capacities of individuals, 

families, groups and organisations (Kretzman & McKnight, 1993; Pulla, Chenoweth, Francis, 

& Bakaj, 2012; Tesoriero, 2010). Concentration on the inherent strengths as opposed to 

dealing with deficits is appealing in the remote Aboriginal and Torres Strait Island 

community context because of the historical and persistent tendency towards framing 
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programs and policy within a discourse of deficit (Dodson & Smith, 2003; Moran et al., 

2007).   

Development activities have long been critiqued for producing negative transformative 

processes, i.e., where nature is transformed into resources and traditional value systems cast 

as ‘primitive’ (Nikolakis & Grafton, 2015). Because development projects are often 

instruments whose design and implementation are guided by their donors’ policies, they have 

been critiqued  as merely a continuation of the colonial project (Sellamna, 2019). Critiques 

focus on three main aspects: a broad questioning of ‘development’ itself as the goal pursued 

by projects; the shortcoming of projects as a ‘method’ of intervention, and problems with 

project methodology formulation or strategies employed (Diallo & Thuillier, 2004; Sellamna, 

2019). Robinson and Green (2011) do clarify however, that these critiques are targeted 

toward global economic development projects which are largely based on neo-conservative 

economics driven by transnational corporate agendas - that show little resemblance to 

community-based development approaches.  However, it is well-documented that the 

experience of many Indigenous peoples interactions with development initiatives has led to 

wariness of outsiders attempting to help in their development (Moran, 2010, 2016; Tuhiwai-

Smith, 2003). Being mindful of the historical legacy of development initiatives is important 

and supports a case for strengths-based community development approaches that can address 

many of these critiques. I focus here on the concept of community capitals as a method and 

analytical tool to supportive community scale transformative governance activities and 

outcomes. 

The Community Capitals Framework (CCF) is a systemic approach to community 

development emerging out of research from the rural US  (Flora et al., 2004). The central 

premise is that within communities a set of ‘capitals’, ‘assets’ or ‘resources’ are present and 

available for use or to be invested in through various means, to build capacities within 

communities and enhance quality of life (Butler Flora, 2004; Butler Flora et al., 2004). The 

CCF aims to identify and understand the capitals present in a community (stocks) as well as 

the interaction among the capitals (interaction) and how they build upon one another, to 
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analyse how communities’ function, and determine the value or contribution of particular 

interventions to community building. Capitals may exist at the individual, organisational, or 

institutional levels (J. Robinson & Green, 2011). Although categories of capital vary, there 

are typically between five and seven. In the CCF, seven categories of capitals are identified: 

natural, cultural, human, social, political, financial and built. Another popular framework 

drawing from (five) capitals, is the Sustainable Livelihoods Approach (SLA) which has been 

used in a variety of contexts to aid analysis of how people (primarily in poor rural  contexts) 

draw on different types of capital, and guidance for interventions towards poverty alleviation 

and building sustainable livelihoods (Brocklesby & Fisher, 2003; Chambers & Conway, 

1991; Haidar, 2009; Moran et al., 2007; Scoones, 1998).  

I describe each of the capitals briefly below drawing from (Academy of the Social 

Sciences in Australia, 2003; Butler Flora, 2004; Butler Flora et al., 2004; Emery & Flora, 

2006; Fey et al., 2006; Flora et al., 2004; Gutierrez-Montes, Emery, et al., 2009): 

Natural Capital are assets particular to the location that are managed by humans.  i.e. 

livestock, fisheries, crops, agriculture. An important consideration is that climate, weather, 

air quality, landforms, minerals, flora, fauna, water, and so on, can be considered 

endowments rather than a capital in that use of these depletes rather than adds to the stocks 

that are available to communities. Importantly, natural capital shapes all the capitals. 

Cultural Capital reflects the way people “know the world” and how they act within it. 

It includes traditions and language, values, heritage and celebration and influences what 

voices are heard and listened to and how creativity, innovation, and influence emerge and are 

nurtured.  

Human Capital can be viewed as the skills and capacities of individuals and how these 

are utilised towards developing and enhancing their resources, and accessing outside 

resources, knowledge and data for capacity building. Human capital includes education, 

skills, health, creativity, youth, diverse groups and importantly leadership and the ability to 

be inclusive and participatory, and to act proactively in shaping the future of the community.  
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Social Capital reflects the connections and relationships between and among rather 

than within people and organisations.  Elements such as trust, social norms, networks, groups, 

models of cooperation, shared vision and goals, and the willingness to accept diverse views 

and incorporate diverse representation in leadership groups. A useful delineation in the 

context of this research is that of bonding or bridging social capital. Bonding refers to the 

ties that build community cohesion while bridging social capital involves loose ties that 

connect people and groups.   

Political Capital reflects access to power, structures of community governance and 

government; ability of government to acquire resources for the community and the ability of 

people to find their own voice and to participate in community-building activities. 

Financial Capital is the taxes, monies, donations, grants, contracts and other financial 

instruments available to invest in businesses, to support entrepreneurship and to accumulate 

wealth for future community development.  

Built Capital is the infrastructure that supports the community in its efforts, including 

housing and commercial buildings and transportation, water, energy and telecommunications 

infrastructure. 

In this framework, if stocks are being invested in and built up, a community’s capacity 

to generate flows of services will grow, enhancing community wellbeing. Conversely as 

stocks diminish, the flow of services also decline and the sustainability of the community 

system is challenged (Stayner, 2003).  Understanding capitals and how interventions can be 

designed to build a specific, or multiple, capitals is therefore a means to understanding how 

capacity building in communities occurs (Butler Flora et al., 2004; Emery & Flora, 2006; 

Gutierrez-Montes, Siles, Bartol, & Imbach, 2009). This is informative in the context of this 

research in remote Aboriginal and Torres Strait Islander communities as capacity building 

for water and broader sustainability outcomes is needed and because the communities (within 

the scope of this research) all have water systems including infrastructure, operation and 

maintenance, measurement and monitoring and community engagement, which are invested 
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in by government, so opportunities exist to build community capacity and capitals more 

broadly through water governance.  The community capitals approach has been used 

frequently in rural community work in Australia (Academy of the Social Sciences in 

Australia, 2003; Pierce & Mckay, 2008). 

One study applying a community capitals lens (SLA) in a remote Aboriginal 

community in the North of Australia, found that contextual factors specific to remote 

Aboriginal communities require modification of the approach compared to the developing 

country context which it is traditionally applied in (Moran et al., 2007). These factors include: 

that basic needs and services are being met by State-backed funding, where government 

inputs almost completely determine the local economy and people don’t rely on their own 

primary production for income, so that economic inflow is largely beyond local control; 

community title to land and assets is legislated, which prevents private ownership and inhibits 

a free market; and community cohesion can be quite low in some Aboriginal settlements, due 

to a history of colonisation and forced relocations (Moran et al., 2007).  Another study found 

that considering broader capitals in water planning processes allowed a shift away from the 

technical and health focus and added more meaning and incentive for participants to 

understand and manage their water supply. Thus, including residents’ aspirations, issues and 

responsibilities, can be more effective in developing strategies that contribute to sustainable 

water and livelihood outcomes (Grey-Gardner, 2008).  

 The introduction of these concepts of strengths-based community development and 

community capitals has informed how transformative governance processes might be applied 

at the community-scale and is considered further in development of the TCWG framework 

presented in Chapter 7:.  

4.5 CONCLUSIONS  

In this chapter a transdisciplinary review of literature related to water governance 

aimed to elaborate key considerations, concepts and principles for transformative community 

water governance and address the limited available literature of this emerging field in relation 
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to community-scale applications in remote Indigenous contexts. Explicating the theoretical 

foundations of, and lessons from practical applications of, transformative governance 

included establishing its origins in the fields of systemic thinking, integrated and adaptive 

water management, collaborative governance, sustainability transitions and community 

development.  

I outlined the high level foundations of transformative governance, and how this 

fledgling area of research requires a better applied understanding, including a focus on 

smaller scales such as the community level, to elaborate the interactions and constraints of 

transformative governance at different scales and contexts (Chaffin et al., 2016).  In this 

thesis, I adopt a concept of transformation that aligns with that set out in the transitions 

literature where although significant pressure from outside, such as climate change and social 

justice and human rights public pressure kickstarts and drives change, the redirection of the 

trajectory of water governance is driven by those actors from within the dominant institutions 

who work to facilitate growth of a new system out of the old. This is important to recognise 

that it is not a tearing down and complete disruption to the existing systems of governance, 

although there is recognition of an urgent need to rethink and reconfigure some of the 

structures of governance as well as more rapidly taking up principles and processes which 

have yet to be fully adopted in Australian (and other) water governance arenas.   

Transformative governance as applied to this research is thus founded in a recognition of the 

need to increase the pace and scale of change of governance responses to addressing critical 

sustainability challenges in remote Australia, as well as the deficiencies of historical and 

current water governance arrangements and processes in contributing to sustainable, healthy 

remote communities.    

Core activities within a transformative governance approach explored include adopting 

a more holistic and integrated view of what is considered in the process of defining problems 

and identifying possible solutions to water issues in communities. The importance of the local 

context in informing appropriate management and governance types and processes was also 

reinforced through the literature, indicating that generic governance strategies are likely to 
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have limited efficacy in local contexts. Effectively, there is no one-size-fits-all approach and 

governance in different local contexts may look different and involve differing levels of 

community involvement in line with the local governance arrangements and capacity. A 

framework for governance would need to encompass the flexibility and adaptability to be 

applied in these different contexts and not be too prescriptive. Lessons from the transitions 

literature also highlighted that change will be required at multiple levels, even with a focus 

on community activities. Change can be facilitated through shared learning across all 

governance actors including community members and those in government and support roles 

by establishing processes of collaborative dialogue which are necessary to support 

meaningful and sustained community involvement and inclusion of local and Indigenous 

knowledge in water decisions. In this way community water governance activities can be set 

up to facilitate building cultural competency, support shared understanding between diverse 

people and groups who are affected by water governance and work towards collective goals. 

Supporting community involvement also requires acknowledgement of the diversity and 

strengths existing within communities as a foundation for longer-term transformation.   

Although there is a wealth of literature that informs water governance practice 

generally, there remain gaps in knowledge as to how the transformative principles identified 

in this chapter have been employed in practice in remote Indigenous communities, their 

impacts, and the challenges and factors that support implementation. In the following 

chapters I present results from the exploratory study that addresses those gaps, providing new 

contextualised insights about the current state of remote community water management and 

governance that can inform a framework for transformative community water governance 

practice introduced later in Chapter 7.  
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Chapter 5: Assessment of Water and Energy 

Management Initiatives in Remote 

Australian Communities 

5.1 INTRODUCTION 

In this chapter, I present findings from Part 1A of the research - an exploratory study 

focusing on the first research question - RQ1 What is the current state of water governance 

in remote Australian Indigenous communities from a transformative governance 

perspective? In particular, the research presented here contributes to Objective 1 through 

assessing current water governance arrangements and processes in remote Aboriginal and 

Torres Strait Island communities with respect to key concepts and principles that underpin 

transformative community water governance.   

 The research is based on data and analysis from a literature review, grey-literature 

review and interviews with practitioners working in the field of remote community water in 

northern and central Australia (see Chapter 3 Section 3.3.1). The approach included 

identifying water and energy initiatives that sought to engage Aboriginal and Torres Strait 

Islander communities in sustainable management activities, characterising them with respect 

to transformative governance principles, and then categorising them according to a typology 

developed for this purpose.  Development of a typology of how Indigenous people are 

engaged in water and energy initiatives was adapted from a similar typology developed for 

environmental management and applied here for the purposes of categorisation and analysis 

of the current state of water management and governance in this research context.  

As I have established in the previous chapter, transformative community water 

governance itself is an emerging area of research with few practical studies to draw from, so 

the analysis in this chapter focuses on adoption of systemic thinking and use of collaboration 

and dialogue (and other culturally appropriate processes in engaging Aboriginal and Torres 
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Strait Islander community members) as proxies for transformative governance principles in 

practice. Further, both community-based water and energy initiatives were considered 

because of their relevance to informing how the current state of management and governance 

operates at the community scale from a transformative view. The importance of considering 

nexus interactions and the overlay of these with respect to engaging communities in 

governance activities at the community scale, has been identified (see Chapter 4, Section 4.1) 

and water and energy in particular are highly connected in the context of small, remote 

communities both with respect to the operation of the infrastructure and associated costs and 

the links between water and energy end-uses and targeting efficient use as a key sustainability 

outcome. The contribution of this part of the study is in both better understanding current 

performance and areas or opportunities to leverage to generate more transformative outcomes 

through governance arrangements and activities. 

The research presented in this chapter has also been modified for publication in an academic 

journal16 (access available at: https://www.mdpi.com/2071-1050/11/2/427).  

The chapter is structured as follows. In the next section (Section 5.2) initiatives that engaged 

communities identified through the key informant interviews are described according to 

twelve key characteristics considered important for influencing the extent of systemic and 

collaborative processes.  This is followed in Section 5.3, with a description of a typology for 

involvement of Indigenous people in water and energy management initiatives, that builds 

on the characteristics to group initiatives into four key types according to how they 

incorporate three dimensions of: governance, purpose and community engagement aspects. 

Results of assessment of the initiatives against the typology are presented and followed by a 

brief discussion in Section 5.4 of the implications of these findings for implementing 

transformative community water governance approaches in remote Indigenous Australia and 

                                                 

 
16

 Jackson, M., Stewart, R., Fielding, K., Cochrane, J., Beal, C., 2019. Collaborating for Sustainable Water 

and Energy Management: Assessment and Categorisation of Indigenous Involvement in Remote Australian 

Communities. Sustainability 11 (2). doi:10.3390/su11020427 
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considerations for the next stages of this research and transformative community water 

governance generally. 

5.2 IDENTIFICATION AND CHARACTERISATION OF WATER AND 

ENERGY INITIATIVES 

In this first step identifying potential initiatives (projects and programs) that engaged 

Aboriginal and/or Torres Strait Islander communities in water or energy sustainability 

activities was the aim. Identification of initiatives drew from literature, both peer-reviewed 

and grey literature, and key informant interviews (practitioners working in the field of water 

and energy governance and management in remote northern and Central Australia).  To target 

identification of initiatives that fit the scope of the research, inclusion criteria were applied 

(refer to Section 3.3.1). Twelve initiatives across NT, WA, SA and Qld were identified 

through this approach. Characteristics considered important for the purposes of this analysis 

were factors that shape the capacity for systemic, collaborative and culturally relevant 

methods, tools, techniques to be adopted, in line with supporting sustainability and 

transformative community outcomes (a detailed description of characteristics is provided in 

Appendix F). Key characteristics of the initiatives were determined from information 

provided in key documents and description from interviewees. Analysis of these twelve 

initiatives against key characteristics is provided in Table 5-1. The initiatives are de-

identified as a condition of provision of information provided by interviewees and RICES 

partners due to some information not being publicly available and commercial-in-confidence.  

5.2.1 Scale, duration, target activities and audience 

The initiatives ranged from small-scale pilot projects in a single community through to 

multi-year, multi-stakeholder, multi-community collaborations (Characteristic 5, Table 5-1). 

Some initiatives operated across state/territory boundaries, with significant resources 

allocated for a range of community capacity building activities. 
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Table 5-1 Water and energy management initiatives involving remote Aboriginal and Torres Strait Island communities described according to key 

characteristics 

Initiative 

Identifier 

1. Period of 

Operation 
2. Region 

3. Target 

Resource 

4. Target 

Group 
5. Scale 

6. 

Initiating 

Organisati

on/Lead 

7. 

Funding 

Source 

8. Scope of 

Change 

Outcomes 

Sought 

9. Type of 

Community 

Outcomes 

Sought 

10. Depth of 

Community 

Involvement 

11.Use of 

Culturally 

Appropriate 

Methods 

12.Participatory 

Evaluation 

I1 2002–2013 Multiple Elec Indig. 
Large - 

130+ RICs  
INFP FG Broad 

T, CB 

(varied) 
Mid-Deep 

Med-High 

(varied) 

Internal 

Participatory 

I2 2004–2006 Multiple Water Indig. 
Med - 5 

RICs 
INFP FG Broad CB Mid-Deep High 

Internal 

Participatory 

I3 2009 NT  Water Indig. 
Small - 1 

RIC pilot 
U, C U Narrow CB Mid Low-Med Project team 

I4 2012–13 SA  Elec Indig. 
Med - 14 

RICs 
INFP SG Narrow 

I&E, some 

CB 
Mid High Project team 

I5 2009–2015 QLD Elec All 
Large - 

State-wide  
U 

SG, U, 

FG 
Varied 

T, I&E, some 

CB 
Shallow-Mid Medium None 

I6 2013–2016 NT  Both Indig. 
Large - 6 

RICs 
U, INFP 

FG, U, 

SG 
Broad CB, T Mid High Participatory 

I7 2016–pres. WA Water Indig. 
Small - 1 

RIC pilot 
SG, U SG Narrow C, I&E Shallow Low-Med n/a 

I8 2012–2013 NT  Water Indig. 
Small - 1 

RIC pilot 
U 

FG, U, 

LG 
Narrow 

I&E, T, some 

CB 
Mid Medium Participatory 

I9 2015–pres. NT Elec Indig. 
Large - 30 

RICs.  
U 

FG, SG, 

U 
Narrow T, C  Shallow Low n/a 

I10 2011–12 WA Water Indig. 
Small - 1 

RIC pilot 
U U Narrow 

I&E, some 

CB 
Shallow Medium Project team 

I11 2006–pres. Qld Water All 
Large - 

State-wide 
SG, LG’s SG Varied 

I&E, some 

CB 
Shallow-Mid Medium Project team 

I12  2015–2016 WA Elec Indig. 
Small - 1 

RIC 
I PB Broad T, CB Mid-Deep High Project team 

Notes: ‘Pres.’ = present (at time of analysis). ‘Elec’ = electricity use, the focus of energy management initiatives.  FG = Federal Government; SG = State Government; LG = 

Local Government; U = Utility or Service Provider (may be local government); INFP = Indigenous Not-for-profit organisation; P = Private business; C = 

Consultant/contractor; RIC = Remote Indigenous Community; T = Technical; C = Consultation; I&E = Information and Education; CB = Capacity Building. See Appendix F 

for further descriptions of characteristics.  

 

 



 

Chapter 5: Assessment of Water and Energy Management Initiatives in Remote Australian Communities 117 

Two large-scale initiatives were state-wide (I5, I11) focusing on both technology and 

water/energy system literacy across communities. Of three other large-scale initiatives (I6, 

I9, I11), two focused on renewable technology installations to replace or supplement diesel 

power generation. The other large-scale initiative (I6) was driven by securing significant 

funding for community engagement for energy demand management. The small-scale water 

initiatives were in the form of a pilot initiated by the utility to trial a community education 

approach to improving water efficiency.  

The scale and duration of an initiative were viewed as both an enabler and constraint 

to more collaborative types of engagement by interviewees, who referred to the influence of 

short-term cycles of planning and policy as constraints to deeper forms of community 

engagement. Long-term projects were identified as preferable, because of the time needed to 

build trust and relationships which were considered important for the success of initiatives  

(Grey-Gardner, 2008; Moran, 2016). However, one project manager of a 3+ year program 

also indicated that even this period was insufficient for long-term change as the benefits had 

only just started being realised when the funding was stopped. They anticipated the good will 

and capacity built between the service provider and community to likely decline as ‘business 

as usual’ relationships resumed:  

“Feedback from community was that it appeared to be very short-term. They felt like 

they finally got their confidence up and [were] on their way, when the funding ended. We 

knew that and tried to prepare community people for that. But they were disappointed.” 

(Program Manager) 

There was an even split between those initiatives targeting improvements in the service 

of water and energy supply/consumption (Characteristic 3, Table 5-1). This is likely a 

function of jurisdictional divisions where remote water and energy governance structures 

vary in each State and Territory, for example a single utility in the NT, compared with small-

scale systems operators for water in Qld. Only one initiative targeted both energy and water—

the project manager indicated that this occurred despite Federal funding for the program 

targeting energy (efficiency) activities only. The service provider was able to incorporate 

water efficiency only because both are part of their operational remit.  
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The majority of initiatives targeted Aboriginal and/or Torres Strait Islander 

communities only (Characteristic 4, Table 5-1), but two initiatives that included these 

communities were broader state-wide initiatives. Interviewees involved indicated that 

although greater resources were available due to the scope and funding available for projects 

at that scale, the methods of engagement leaned toward generic behaviour change methods 

with limited cross-cultural tools being applied. Where implemented, such as in efforts to 

translate to local language, culturally relevant tools were inconsistently implemented. No 

further data was identified that indicated strategic decision criteria being applied to determine 

which regions/communities were engaged while others were not, although two utility 

managers indicated high consumption as being a key element. However, the research also 

found that very little data was available to inform levels of consumption at anything more 

detailed than community level. Such decisions were therefore primarily based on crude 

estimates of household or per capita consumption based on supply data and estimated 

population. This method is problematic, if used as a foundation for community engagement 

design as it does not provide an accurate picture of the variability within households and how 

and why different people are using water and energy.  Targeting Aboriginal or Torres Strait 

Island communities typically at a smaller scale allowed for tailored engagement activities but 

could also constrain resources available to conduct the engagement. 

5.2.2 Initiation/Lead of the Project or Program 

At the initiative level, utilities were involved in, or led, the set-up of the majority of 

initiatives (seven out of twelve) (Characteristic 6, Table 5-1). Interviewees provided insight 

into the process of establishing initiatives: it usually involved a combination of either agency 

objectives as a precursor to securing funding for a specific project (such as in the small-scale 

trials); or funding becoming available that also aligned to agency priorities, thereby 

prompting a project proposal. A quarter of initiatives were led by one particular Indigenous-

owned, not-for-profit organization with a long history of initiating collaborative Indigenous 

projects. 
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Only one out of the twelve initiatives (I12) was led by community. Literature suggests 

that early and collaborative involvement by communities in decisions about scope, focus, 

objectives of initiatives and control over design and methods contributes to longer-term and 

adaptive outcomes aligned with stakeholder needs (Innes & Booher, 2004, 2010).  Many 

interviewees recognised this but pointed to lack of early involvement primarily attributed to 

constraints of working within the existing government agency structures and a culture of top-

down management, as this project manager describes: 

“The project wasn’t initiated by the community; it was initiated by the utilities and the 

government. So, best practice is in the context of imposing things from outside. “Real” best 

practice should be the need identified from community, and us support them to achieve their 

goals.” (Utility Manager) 

5.2.3 Funding Source 

Funding was also viewed by many interviewees as limited for this type of broader 

community activity and not core business for service providers (Characteristic 7, Table 5-1). 

This theme emerged throughout conversations across different interviewee groups as the 

following interviewee encapsulates:  

“Engaging with a number of individual customers is expensive and complex. The assets 

being managed are expensive and we need to streamline that. The best bang for buck is to 

work with key stakeholders who make decisions about the assets, this is typically not the 

householder. How can utilities pursue this (community-based engagement) when the funding 

isn’t there? Partnering with other organisations who want to achieve other benefits in 

communities, like adult education etc., where the activities are complementary. Building a 

relationship with customers is one of the benefits for us.” (Utility Manager) 

5.2.4 Scope of Change Outcomes Sought 

Following from the above point, the majority of initiatives were narrow in scope (8 

initiatives, see Characteristic 8, Table 5-1). Constraints to broader scope of activities were 

acknowledged by a number of interviewees as arising from the strict regulatory regime and 

limitations of time, resources and capacity of service providers to go beyond compliance 

requirements. Although acknowledged as necessary for long-term outcomes, in practice, 

service providers are driven to invest in cost efficiencies rather than incorporating long-term 
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concepts of value through community-based processes (Green & Minchin, 2014) as the 

following quote illustrates: 

“Education is not part of our mandate. There is no business case [for us] to do 

education. Especially when you have to do so much groundwork on basic adult education—

concepts of quantification, measurement, units, …the basics. We are grant funded to deliver 

cost-effective services only.” (Utility Manager) 

Four of the initiatives (I1, I2, I6, I12) sought to go beyond a narrow scope by facilitating 

community meetings and conversations, providing opportunities for leadership development 

and training or skills building in relation to water or energy conservation and services.  

5.2.5 Type of Community Outcomes Sought 

Four initiatives (I1, I5, I9, I12) focused on technical changes such as infrastructure 

improvement outcomes (Characteristic 9, Table 5-1). Three of those were large-scale 

renewable energy technology initiatives reflecting the rapidly expanding renewables sector 

in Australia (Dunstan et al., 2011). Interviewees indicated that infrastructure and engineering 

solutions are core business for service providers and therefore the system is set up to support 

technical, rather than human and social aspects which instead are on the fringe of business 

activities. 

Capacity building, a core element of community-based collaborative approaches, 

includes skills building and investment of time and resources in the local community to 

facilitate communities leading from within (J. Robinson & Green, 2011). Half of the 

initiatives made reference to capacity building as a desired outcome, but without providing 

explicit strategies to achieve it, indicating a possible lack of skills and understanding of how 

to design for social change. Education is often a prerequisite for capacity building in remote 

communities where literacy levels are lower than for many urban areas, influenced by 

language barriers and access to education opportunities (Australian Bureau of Statistics, 

2006a). Initiatives that incorporated capacity building often arose from clear funding 

specifications or organisational drivers being present. Capacity building for skills, trades and 

employment readiness was repeatedly observed in the literature and interviews as critical for 

Indigenous community development and opportunities, for example: 
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“Water efficiency could be a good steppingstone into further employment 

opportunities. The main jobs (through the CDEP) are making boxes or hammers in the 

community. There’s no pathway for local people.” (Utility Project Officer) 

5.2.6 Depth of Community Involvement 

Depth is indicated by a mix of the timing, duration and diversity of community 

engagement and considered on a scale of shallow through to deep (Characteristic 10, Table 

5-1). Building relationships and maintaining trust with the community as the foundation of 

community-based management was a strong theme in interviews (see also Tesoreiro, 2010, 

Westoby and Dowling, 2009; Moran, 2016, 2007). Interviewees elaborated on challenges 

associated with investing time and resources to facilitate trusted relationships, particularly 

when working within strict project timelines and funding cycles. However, understanding of 

constraints and managing expectations of what is achievable was viewed as important also: 

“You have to be prepared to stay in for the long-term and moderate that by only doing 

something you can sustain over time. It’s best to under commit and over deliver to 

communities…there can be perverse outcomes by doing this work, you then lose trust by not 

being able to sustain the work when the funding is gone.” (Utility Manager) 

High turn-over of staff in remote areas, which were often from outside communities, 

also affected relationship building and was therefore another factor inhibiting the quality of 

participatory processes as relationships had to be built anew each time a new staff member 

started. 

Indigenous communities comprise different stakeholders with diverse needs, interests 

and capabilities (Hall et al., 2016; Hunt, 2013b). Designing to engage with this diversity is 

important in a place-based community (Hunt, 2013), where information may not flow from 

‘representatives’ across kinship/family boundaries and standard engagement techniques such 

as workshops and public meetings can be dominated by powerful individuals and restrict 

participation by others with less political clout (Martin (2009) cited in Hunt (2013)). 

Diversity can be overlooked as engagement efforts are targeted to achieving agency outcomes 

and often will focus on input from local leadership. Only three of the twelve initiatives (I1, 

I2, and I6) set out details for how they designed to engage diverse groups within communities 
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through use of culturally sensitive and targeted engagement strategies, such as use of local 

interpreters and local people in recruitment to maximise outreach. 

5.2.7 Culturally Appropriate Methods 

Methods of implementation and engagement that are sympathetic to Indigenous 

cultural norms, values and protocols is important for meaningful involvement of Aboriginal 

and Torres Strait Islander people in water governance (Characteristic 11, Table 5-1). A 

critical element of cross-cultural considerations in Indigenous communities is working with 

differences across language (Grey-Gardner, 2008; S. Jackson & Barber, 2013; Moran, 2010). 

In remote Indigenous communities where 45% of males and 35% of females speak a language 

other than English as their first language (Australian Bureau of Statistics, 2013), working 

with local languages is necessary to effectively engage diverse groups within communities. 

The sheer diversity of languages in remote Indigenous Australia — over 120 languages are 

in use today (Australian Bureau of Statistics, 2014) — however, can act as a barrier to rolling 

out effective strategies and engaging community members. One program manager reflected 

on the complexity of translating a program’s education materials into local language: 

“One of the materials we’ve developed was a talking water story book and translated 

into local language. But…we got someone from [the city] to translate it. People weren’t using 

it, when we asked why, they told us because the person who was talking wasn’t from there, 

[the local trainer] felt silly playing it to people because it sounded funny.” (Utility Program 

Manager) 

Consideration of cultural norms and taboos in practice also incorporates how different 

segments of the community are able or willing to relate to each other, the program manager 

or aspects of the engagement design: 

“Younger women were very shy, especially in the presence of older women…. They 

would have a conversation between themselves and then talk to the older women. The older 

women were bridging the conversation and saying’ what about that thing you were saying? 

To encourage them to speak up.” (Project Lead /Consultant) 

Similarly, relationships with technologies and practices related to material and 

infrastructure need to be considered beyond a Western worldview to ensure they are 

meaningful and support locally and culturally relevant solutions as this anecdote highlights: 
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“Composting toilets were put in one community to reduce water use. They spoke to 

people about them then put them in, but people didn’t use them because they felt really 

conspicuous because they were outdoors, and everyone could see when they were going to 

the toilet and this was culturally uncomfortable. Because it was done badly, now composting 

toilets have a bad name up there. You need to talk it through properly with everyone.” 

(Federal Government Manager) 

Incorporating cultural considerations such as language, diversity and appropriate 

methods of community engagement were indicated in the majority of initiatives (nine out of 

twelve), how these were rolled out in practice however, varied considerably. Four initiatives 

were assessed as high in culturally appropriate methods using local people and languages 

with design tailored to the local context (I2, I4, I6, I12). “Train-the-trainer” type activities 

were seen as particularly successful, while employing local people as interpreters and 

translating project materials from English into local languages also enabled quality 

involvement from locals, (identified as part of three initiatives. In three of the initiatives, 

there was no evidence of incorporating local language or engagement activities delivered 

through local people or organisations. 

5.2.8 Conduct of Participatory Evaluation 

Lack of evaluation has been identified as a gap in government policy and programs 

generally in relation to Indigenous services (Australian Government Productivity 

Commission, 2013). Only two initiatives conducted structured participatory evaluations that 

involved the community as part of the program design (I6, I8 in Characteristic 12, Table 5-1).  

Many interviewees commented on the lack of data in remote communities from which 

to base programs on, however, they were referring primarily to quantitative water and energy 

use data. In recent years, significant investment is occurring in metering, however this is still 

new and smart meters are used in only a small number of communities currently. A general 

lack of awareness of what constitutes robust evaluation came through in the interviews 

conducted with program managers and government practitioners, with many referring to 

project team reflections on the project when asked whether an evaluation was conducted. The 

findings reinforce findings from a local governance study which identified “at the end of 
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initiatives actors did not necessarily understand what they had done right, or vice versa, what 

they had done wrong” resulting in a ‘fragile basis for action’” (Moran, 2010, p.67).  

A further two evaluations included participatory elements (I1, I2) in the sense that they 

asked for some feedback from participants, but not in a rigorous or replicable way. 

Interviewees considered comprehensive evaluations as those that asked for community 

feedback, although when we questioned further as to how these were designed, it appeared 

to be an opportunistic approach to asking community members as part of conducting other 

program activities, rather than a structured and planned component of a larger learning 

process. Incorporating evaluation findings into community or organisational planning was 

referred to only once. As one academic interviewed reflected: 

“Evaluation is a problem. Research- qualitative, not just quantitative - on what worked 

and didn’t is an area where it’s difficult to get resources to evaluate. There may be a lessons 

learnt report done at the end but to actually feed-back those lessons for organisational 

learning can be very difficult.” (Researcher)  

Lack of robust evaluation prevents social learning, because measurement and 

understanding of success and effectiveness factors are hindered. Given the commonality of 

“participation fatigue” in Indigenous communities, where community members are over-

researched, often with multitudes of overlapping programs and policies in place at the same 

time in the same community (Moran, 2016), it is critical that service providers enact robust 

evaluations and learning cycles to address issues of trust between government and Indigenous 

people (Grey-Gardner, 2008; Kwiatkowski, 2011; Moran, 2010) and to ensure previous 

activities are built on and lessons learned. 

5.3 TYPOLOGY AND ASSESSMENT OF REMOTE COMMUNITY WATER 

AND ENERGY INITIATIVES  

The research identified a complex array of factors influencing how communities are 

involved in, and initiatives are designed for, engaging Aboriginal and Torres Strait Islander 

communities in sustainable water and energy management in remote Australia. In order to 

further progress understanding and analysis of the extent of transformative processes, a 

typology was developed to help categorise water and energy management initiatives 
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according to the identified key characteristics (the approach to adaptation and development 

of the typology from (Hill et al., 2012) is described in Chapter 3, 3.3.1.3).  

5.3.1 Typology of remote community water and energy initiatives  

The typology sets out four categories of water and energy management or governance 

initiatives that seek to involve Aboriginal and Torres Strait Islander community members 

identified from this research, based on the twelve identified key characteristics. The types are 

combinations of the ways in which the different characteristics are adopted/expressed. The 

four types can be summarised as follows: 

 Agency-driven technical initiatives (AT): The AT type are consistent with current 

standard practice or a ‘Business as Usual’ approach, where centralised service 

provision operates to achieve agency objectives with limited community 

involvement.17  

 Agency-driven community education initiatives (ACE): The ACE type, similarly to 

the AT type, are governed from the top-down but are distinguished by increased 

community involvement, although still to achieve agency objectives, typically 

through information or education targeting behaviour change which may extend to 

building capacity of community in relation to water or energy system understanding.  

 Externally driven collaborations (EC): The EC type involves an expanded focus 

beyond a typical agency need to incorporate broader community development goals 

at their core, enabled through community involvement in order to meet design 

parameters and pre-set objectives. 

 Community-driven collaborations (CC): CC type initiatives are community-led with 

local Indigenous leadership identifying objectives and priorities in relation to broader 

                                                 

 
17 In this research, this is considered a reference type, because the majority of day-to-day activities would be 

classified here. Because the scope of this study was to identify and categorise initiatives that engaged 

communities the analysis is focused on the latter three types: ACE, EC, CC. 
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livelihoods.  Partnership with external organisations to achieve those objectives is a 

key feature of this type of initiative.  

Table 5-2 presents the types with further description of how they present against the 

seven key characteristics. The characteristics are grouped in three categories of governance 

arrangements, purpose and community engagement within the initiative, which are discussed 

further following the table. 

5.3.2 Assessment and categorisation of remote community water and energy 

initiatives  

Table 5-3 presents an assessment of the twelve identified community water and energy 

initiatives across each of the key characteristics. The assessment against the typology 

involved documenting key characteristics for each management initiative identified, then 

allocating a score based on the typology descriptions (Table 5-2). A management initiative 

that was documented as having AT features for that characteristic for example, scored 1 for 

that characteristic, ACE - 2, EC - 3, and CC - 4 for each characteristic. Half scores were also 

allocated if the data indicated partial fulfilment of the category. Each type therefore had a 

range (based on minimum and maximum aggregate scores) with AT types falling between 7-

10; ACE 11-17; EC 18-23; and CC types between 24-28. The final type allocated (indicated 

in the final column of Table 5-3) was determined based on the aggregate score allocated for 

each characteristic. 
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Table 5-2 Typology of Indigenous community engagement in water and energy management initiatives (adapted from Hill, 2012) 

 Parameter 
Agency-Driven Technical 

(AT) 

Agency-Driven Community 

Education (ACE) 

Externally Driven Collaborations 

(EC) 

Community-Driven 

Collaborations (CC) 

Governance 

Arrangements 

Initiating and lead 

organisation 

External agency led 

(usually government or 

government-backed), 

initiated through Business 

As Usual agency 

processes to achieve 

operational targets 

External agency-led (usually 

government or government-

backed), operational focus, with 

recognition of value of end-users 

in demand-management for cost-

effective service delivery 

External agency or non-gov. org 

leading collaboration between 

partners including community 

Community-led in 

partnership with external 

agencies supporting 

community directed 

initiative 

Funding source 

and arrangements 

Funding tied to agency 

operational requirements 

driven by regulatory 

priorities 

Funding tied to agency 

operational requirements driven 

by regulatory priorities 

Grants for broader activities 

beyond scope of operational 

requirements for service delivery. 

Usually government, may be 

philanthropic or private business 

sourced. 

Community-sourced 

funding, such as low-

interest loans, government 

grants, private or social 

enterprise investment (for 

energy only as revenue 

stream exists to recoup 

investment), 

Purpose of 

Initiative 

Scope of change 

outcomes sought 

Primarily a narrow, 

technical focus (built 

capital) incorporating 

improvement to 

infrastructure owned and 

operated by the service 

delivery agency to 

address cost-effective 

agency priorities. Also 

driven by need to 

conserve resources to 

ensure security of supply 

(natural or productive 

capital) 

 

Primarily a narrow, technical 

focus (built capital) but 

recognition by service delivery 

agencies of end-user control over 

demand and therefore lifetime 

and viability of infrastructure 

investments therefore focuses on 

building awareness and 

understanding of end-users of 

importance of their role in 

conservation measures (human 

capital) 

Incorporates multiple objectives 

including both service delivery 

and community needs, 

recognising role service delivery 

processes can contribute to 

community wellbeing through 

investing in partnerships, training, 

education and capacity building 

and identifying innovative 

pathways to achieve shared 

objectives (multiple capitals) 

By default, of fact that 

initiative is designed and 

chosen by the community, 

long-term community 

objectives can be met. 

Either narrow or broad 

scope may be relevant 

according to need, 

therefore fit-for-purpose 

to meet community 

priorities. Partnerships 

can also help to widen 

scope of community 

vision toward sustainable 

outcomes. 

Community 

engagement 

objective  

Technical or technology 

and may include (but not 

always) consultation to 

confirm ‘social license to 

Information and education given 

to local community; messages 

driven by agency objectives 

Capacity Building (which may 

incorporate changes in technology, 

education and skills levels) 

Part of an ongoing 

community empowerment 

process (which may 

incorporate changes in 



 

Chapter 5: Assessment of Water and Energy Management Initiatives in Remote Australian Communities 128 

operate’ in community 

from leaders  

technology, education or 

build capacity of 

community to respond 

across multiple areas) 

Community 

Engagement 

Aspects 

Depth of 

community 

Involvement 

Communities may be 

involved as part of 

mechanism to support 

decisions already made on 

their behalf; consultative 

approach post objectives-

setting and design phase. 

Community members involved 

post objectives-setting and design 

phase but with more structured 

opportunities to participate; 

community representatives likely 

to be leaders or members of 

existing committees, not 

necessarily representative of all 

community member views 

Community involved post- 

objectives setting (high level) & 

design phase aligned to funding; 

however, opportunities for input 

into detail of issues to be 

addressed, objectives and 

approach within general 

framework set externally. Equity 

considered in community 

participation design, feedback 

loops from community into 

operation for social learning 

Community driven - 

participation from 

appropriate people at 

appropriate points 

throughout. Community 

seek support from 

partners to fill gaps in 

knowledge and skills and 

help build capacity of 

community in relation to 

ongoing change agenda 

(as set by community) 

Use of culturally 

appropriate 

methods  

Delivery in English 

language dominates, some 

recognition of cultural 

difference, dependent 

upon skills and 

knowledge of project team 

May incorporate some use of 

local languages or use of local 

people to distribute or 

disseminate information, but not 

necessarily designed into 

initiative, methods and forums 

for communication likely to be 

‘Western’ style 

Targeted use of local languages 

and local people (through formal 

or informal mechanisms) to 

distribute and disseminate 

information; Methods of 

communication are tailored to 

local cultural norms and locals 

have opportunity to guide ways in 

which initiative is rolled out 

Community determines 

methods, so culturally 

relevant approach. Note: 

equitable representation 

by leaders or participation 

needs to be actively 

managed, i.e., any 

inequities in community 

may be reinforced without 

active measures to 

counteract  

Participatory 

evaluation (if 

evaluation 

conducted) 

Evaluation, if conducted, 

focuses on meeting 

business case objectives 

(e.g., cost-benefit criteria). 

Unlikely to incorporate 

any qualitative data 

gathering of community 

perspectives on success of 

initiative 

Community views may be 

reflected through project 

manager interpretations or notes, 

not directly documented or 

captured through formal 

processes 

Communities given opportunities 

for in-depth participation in 

evaluation of short, medium and 

long-term outcomes and benefits 

including determining scope of 

activities to be evaluated. Multiple 

sources of data included. 

Local community 

members determine 

criteria for success. 

Existing community 

networks are used as 

opportunities for 

feedback. Proper 

evaluation processes need 

to be actively planned to 

contribute to social 

learning. 
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5.3.3 Overall Categorisation 

The results show agency-led community education (ACE) types dominate the initiatives that 

seek to involve Indigenous communities. Seven out of the twelve initiatives were classified as such, 

with three externally driven collaboration types, one community-led collaboration and a single 

agency-driven technical initiative.  

Of the three initiatives in Table 5-3 classified as externally driven collaboration types (I1, I2, 

and I6), promising outcomes for sustainability of water, energy and social and economic 

development were indicated by interviewees who were involved in those initiatives. Benefits 

included increased awareness of water and energy supply systems by community members, 

increased community participation leading to buy-in and ongoing support for the initiative, an 

increase in skills and knowledge and capacity to manage water, energy and expenses (i.e., energy 

charges), and finally, improved education of community members and tailored employment 

opportunities (i.e., flexible and staged pathways to increasing skills and certification). 

Although longitudinal studies were not conducted to determine longevity of such benefits, 

even short-term attainment of these is important to contributing to community aspirations. For 

many Aboriginal and Torres Strait Island people aspirations include: generating local jobs and 

training; improving literacy and numeracy; increased health and wellbeing; incentivising young 

people to stay in communities; self-reliance and self-sufficiency; building life skills, economic 

development opportunities and connections to regional economies (Moran and Elvin, 2014; 

Jackson and Barber, 2013; Abrahams and Henderson, 2010; Moran, 2007; Beard, 2006; Jackson, 

2006)Only one Community-led collaboration was identified in this study (I12, Table 5-3). This 

was an energy management initiative (renewable energy installation) in which the objectives and 

desired outcomes were set by community leaders in partnership with an external private business 

and supporting not-for-profit expertise. Because the regulatory environment in Australia, supports 

governance arrangements with responsibility for water and energy allocated to a primary agency’s 

control, it is not surprising that communities are not initiating these activities. 
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Table 5-3 Assessment and categorisation of water and energy management types in remote Indigenous communities. 
 Governance Arrangements Purpose of Initiative Community Engagement Aspects   

Initiative 

Initiated 

by/Lead 

Organisation  

Funding 

Source and 

Arrangement 

Scope of 

Change 

Outcomes 

Sought 

Type of 

Community 

Outcomes 

Sought 

Depth of 

Community 

Involvement 

Use of 

Culturally 

Appropriate 

Methods  

Participatory 

Evaluation (if 

Evaluation 

Conducted) * 

Score 

(Range 

7–28) 

Overall 

Type 

I1 3 3 3 2.5 2.5 3 2.5 19.5 EC 

I2 3 3 3 3 3 3 3 21 EC 

I3 2 2 2.5 2.5 2.5 2 2.5 16 ACE 

I4 2 3 2.5 2.5 2 2.5 2.5 17 ACE 

I5 2 2.5 1.5 2 1.5 1.5 1 12 ACE 

I6 3 3 3 3 3 3 2.5 20.5 EC 

I7 2 2 2 2 2 2 2 12 ACE 

I8 2.5 2 2 2.5 2.5 2.5 2 16 ACE 

I9 1 1.5 1 1 1.5 2 1.3 8 AT 

I10 2 2 2 2 2 2 2 14 ACE 

I11 2 2 2 2 2 2 2 14 ACE 

I12 4 3.5 3 3 4 4 3 25.5 CC 

AT = Agency-driven technical; ACE = Agency-driven community engagement; EC = Externally driven collaboration; CC = Community-driven collaboration.  

Score for individual characteristic AT = 1; ACE = 2; EC = 3; CC = 4; Aggregate Score range AT = 7–10; ACE = 11–17; EC = 18–23; CC = 24–28.  

* If evaluation not able to be conducted due to ongoing program, evaluation score based on average value of other scores for that initiative. 
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A combination of factors relating to location, proximity to the grid, governance 

arrangements, strong and skilled local leadership, and restricted government support 

to operate the electricity generation for the community, indicates this model is unlikely 

to be directly transferable to many remote Indigenous communities currently. 

Furthermore, given a key driver for the project was cost savings (on diesel), and there 

is no price signal for residential water consumers in remote Indigenous communities 

currently, it may not be a viable model for water-related projects.  

An independent, participatory evaluation of this community-led collaborative 

initiative to understand its contribution to the community and to understand replicable 

features in other contexts would be a useful contribution to this field. Particularly, the 

possibility of communities leading collaborations from start to finish was considered 

unlikely within current governance structures by a number of interviewees. The 

rationale was that the entrenched cycle of dependence on government for key resource 

inflows, decision-making together with limited local skills in many communities 

needed to be strategically addressed before ‘higher’ forms of partnership and 

collaboration were likely to be achieved.  

5.3.3.1 Governance of the Initiatives 

This analysis process identified that the higher-level governance context as well 

as governance of the water and energy management initiatives themselves were key to 

shaping design elements, having significant flow-on effects to the extent to which 

collaborations between Indigenous communities and service providers could be 

realised. On the whole, the research demonstrated that initiation, funding, and policy 

cycles that guided project set up and operation reflected the dominance of government-

based funding and project management, which was led by utilities or government 

agencies, with limited involvement of communities in the initial set up and 

establishment of projects with only four initiatives working towards more 

collaborative arrangements (I1, I2, I6, I12). An additional initiative (I4) showed more 

collaborative arrangements for funding, but without the partnership arrangements in 

the way it was set up so on balance across the project it emerged as an ACE type. The 

importance of the governance arrangements in shaping other factors such as scale, 

duration and the overall purpose of initiatives and the ways in which service providers 

engage with communities and evaluate success was highlighted, thus reinforcing its 

importance in establishing collaborations early in the initiation and design. 
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5.3.3.2 Purpose of the Initiatives 

Following from the governance arrangements, the purpose of initiatives was 

revealed in eight out of twelve initiatives as narrow and technical focus on water and 

energy infrastructure (built capital) including replacement, renewal and maintenance 

and optimizing cost-effectiveness. Housing infrastructure, however, which is critical 

in influencing how locals manage water and energy use (Beal et al., 2018; Grey-

Gardner, 2008; Yuen, 2004) was an area of contention related to the lack of clarity 

between the boundaries of operation and water and energy management goals. 

Investment in human capital in the form of community engagement to facilitate 

education of basic water and energy conservation principles, was driven primarily by 

increasing recognition by service delivery agencies of end-user influence on demand, 

and therefore lifetime and viability of infrastructure investments (Beard et al., 2013). 

Four projects (I1,I2,I6,I12) broadened their scope of water and energy management by 

incorporating a range of capacity building and training activities which were viewed 

as positive investment in a range of other community capitals including cultural, 

political and critically, social capital which can create new systems of positive 

community change and reverse the ‘spiral of decline’ that many communities face 

(Emery & Flora, 2006). 

5.3.3.3 Community Engagement Aspects of the Initiatives 

The majority of initiatives involved communities post-foundational design and 

objective-setting by various agencies or service providers. This “late” involvement of 

community members typically leads to framing of the initiatives from within the 

dominant Western worldview and has implications for aspects of design important to 

meaningfully involvement of community members and constrains the extent of 

authentic collaboration because locals are excluded from key decisions early in the 

process. Including incorporation of cultural norms and protocols as add-ons rather than 

integrating cultural and social perspectives of locals throughout activities and 

objectives was predominant in the initiatives reviewed. Only I2, I6 and I12 were more 

proactive in this regard, with I1 also featuring characteristics of culturally relevant 

activities, but not quite to the same extent as the other three (hence lower scores). 

The relevance of community engagement design to the local context therefore 

reduces as initiatives reinforce approaches that achieve agency objectives and 

perpetuate the cycle of project management. Efforts to overcome this deficiency by 



 

Chapter 5: Assessment of Water and Energy Management Initiatives in Remote Australian Communities 133 

working closely with communities in collaborative ways were limited, however those 

considered more successful in partnering with communities applied methods to engage 

locals through their own languages and respected cultural norms, taboos and protocols 

within the initiatives. 

5.3.3.3.1 Visual Assessment 

A visual representation of the categorisation is presented in Figure 5-1. The four 

types of initiatives are represented as shaded ‘fields’ (grey) and the twelve assessed 

energy and water initiatives represented as more localized dots (red), placed within the 

bounds of two axes relevant to this research – a) the level of participation, and b) the 

management lens. The former was represented along the horizontal axis by categories 

on the IAP2 Spectrum of Participation categories (IAP2 Australasia, 2015). The latter 

is represented on the vertical axis by a technocratic-systemic spectrum. As introduced 

in Chapter 2, Section 2.7, technocratic management is consistent with the mechanistic, 

rational worldview which is unable to deal with complex problems (Checkland, 1993; 

Innes & Booher, 2010; J. Robinson & Green, 2011; Tesoriero, 2010) and can reinforce 

dependence of communities on external resources and limit development of problem 

solving capacities and control over the issues and challenges facing them (J. Robinson 

& Green, 2011). Alternatively, to think systemically requires consideration of the 

interconnections and interrelationships within and among a system including the 

organisation, emergent properties associated with system (Bawden & Reichenbach, 

2010). This spectrum of management lens axes is therefore important in considering 

the transformative potential of the initiatives.  

5.4 DISCUSSION  

I have argued that collaborative processes in the context of Indigenous 

community water and energy management could be contributing significantly to 

building community wellbeing, livelihoods and long-term sustainability outcomes for 

Indigenous communities which is critical to overcoming the unique context of social 

disadvantage faced by Indigenous peoples, particularly in post-colonial settler nations.  
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Although there are parallels to more general arguments for improved public 

participation, the unique historical, cultural, lingual, socio-economic and geophysical 

remoteness context that applies in remote Indigenous communities suggests that 

government/service providers collaborating meaningfully with community members 

is critical. Perpetuating power inequities through technocratic management has long-

lasting impacts, contributing to cycles of dependency in which the community need 

continual inputs from the experts and government which present significant obstacles 

to community capacity building (Escott et al., 2015; Innes & Booher, 2010). 

The research presented in this chapter, has attempted to clarify the current state 

of practice of water and energy management in remote Aboriginal and Torres Strait 

Island communities in Australia, to identify and analyse management initiatives that 

seek to engage Aboriginal and Torres Strait Islander communities. A further step of 

categorising the types of initiatives in relation to collaborative principles being 

employed by service providers was conducted based on a novel adaptation of an 

Indigenous engagement typology. The four types of engagement were adapted by 

considering categories from the broader environmental management field against key 

characteristics identified through analysis of practitioner interviews under the themes 

of governance, purpose and community engagement aspects of initiatives.  

The assessment of water and energy initiatives indicates that moving beyond 

technical-infrastructure focused activities for water and energy service providers is 

occurring, in parallel with growing recognition of the value of engaging communities 

in participatory processes. However, these efforts tend to be framed by the worldview 

or lens and associated assumptions and objectives of the managing agency. This has 

the result that water and energy efficiency activities are typically for the purpose of 

cost-management improvements rather than generating broader social benefits to 

communities. Despite significant investment in remote Indigenous communities in 

recent decades to improve the health of Indigenous people and relationships with 

government (Dodson & Smith, 2003; Moran, 2016; Moran et al., 2014; Zurba et al., 

2012), this study has reinforced how technocratic management approaches continue to 

dominate the water and energy sectors’ engagement with Aboriginal and Torres Strait 

Island communities.  

Although the remote water and energy practitioners interviewed generally 

recognised the value of more collaborative and community-based approaches and the 
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systemic tools and methods required to managing remote community water and energy 

sustainably, the assessment revealed collaboration and partnership between service 

providers and remote Indigenous communities in the Australian context was limited 

in its application. Agency-driven community education initiatives that deliver on 

agency priorities continue to be the most common form of community involvement in 

management, thereby reinforcing/creating inequitable or unsustainable pathways.  

Overcoming the challenges and constraints to more collaborative and systemic 

approaches to water and energy management will be a necessary part in the long-term 

trajectory of government-Indigenous engagement to build credible responses to local 

resource and community challenges (Howitt, 2012; Moran, 2010) and to achieve both 

Australian and global commitments to improving indigenous health and achieving 

clean, safe water and energy for all by 2030 (United Nations, 2015b).  

The findings here reinforce the need for government/service providers to rethink 

the narrow lens with which water and energy issues are viewed and ensure that 

solutions build capacity for collaboration and partnership with community members 

in decisions that affect them. The analysis of initiatives revealed instances where 

service providers are seeking more partnership approaches in parallel with growing 

recognition of the value of engaging communities (e.g., I1, I2, I6 and I12 in Table 5-3). 

This is promising for future sustainability of remote communities. However, such 

initiatives are adhoc in the wider water and energy governance context where agency 

driven, technically focused activities are still dominant.  

The novel analytic framework developed in this research helped to consider 

further the dimensions of water and energy management and how different 

characteristics combine in practice to influence the extent and quality of engagement. 

The intention was not to prescribe a normative approach to collaboration, rather to 

provide a structured frame to assess water and energy management and consideration 

of the current transformative potential. The assessment is useful on two levels:  

1) Initiative-scale - inherent in the typology is an acknowledgement that 

differing responses are required to adapt to different local contexts. 

Reflection on the characteristics of management and governance initiatives 

and how fit for context each of these are opens up dialogue and possibilities 

for modifying design to enable more collaborative and systemic approaches 

in remote Indigenous communities. 



 

Chapter 5: Assessment of Water and Energy Management Initiatives in Remote Australian Communities 137 

2) Sector-scale - looking across the whole sector, the characteristics and types 

of initiatives can be considered on balance as a yardstick for progress in 

adopting transformative principles. At this scale, recognition of the wider 

context of social disadvantage faced by Aboriginal and Torres Strait 

Islanders, that continues to be perpetuated by post-colonial government 

policy and programs more generally can also be considered (Moran, 2016; 

Moran et al., 2014; Tuhiwai-Smith, 2003).  

Based on this study, a number of pathways forward are highlighted in practice 

to further progress the relationship between service providers and Indigenous 

communities, and generate sustainability outcomes in communities: 

 Greater recognition in service provider agency structures and processes 

that business-as-usual interactions will no longer suffice and the urgency 

of systemic change to overcome institutionalised barriers and allow 

genuine collaborations is recognised. 

 Dominant institutional and organisation structures identify and enable 

innovative strategies to emerge; strategies shaped by a shared 

understanding of the local context, and recognition of the complex 

interactions between communities, managers and water and energy 

supply and use within a broader governance environment.  

 Innovative strategies draw from Indigenous traditional knowledge, 

cultures, values, principles, approaches and ideas in conjunction with 

Western scientific knowledge and management practices (Hunt, 2013b; 

S. Jackson & Barber, 2013; Kwiatkowski, 2011) - a ‘best-of-both-

worlds’ approach.  

 Addressing scientific knowledge and data gaps in local resource 

availability, community preferences and needs are identified and built 

into strategies. 

 Leadership is shared across actors with mutual commitment to the 

concept, establishment of curated learning environments and open 

dialogue facilitating long-term success. 
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5.5 CONCLUSION 

This study provides a foundation from which to inform future practice and 

multidisciplinary conversations about meaningful engagement with Aboriginal and 

Torres Strait Islander and other Indigenous communities towards new models of 

partnership and collaboration in water and energy management. Given the dearth of 

robust data available about how management is being conducted and affecting 

communities, this research fills a gap in knowledge, providing a novel contribution in 

this space. However, it is a rapidly changing environment and therefore should be 

considered as a snapshot in time with opportunities to apply the typology on a regular 

basis to keep update assessment of how water governance activities are supporting 

transformative outcomes. Future research could consider the characteristics and types 

of management activities presented here to guide analysis and inform future practice. 

Testing of this assessment and typology with those who are the focus of the 

initiatives—the community members - is also necessary as part of an empowerment 

ethic to ensure local and cultural perspectives are considered. 

By acknowledging context and core characteristics of governance arrangements, 

purpose and community engagement design when initiating, funding and 

implementing management initiatives, more awareness of the extent and success of 

different types of engagement activities is likely. This typology and assessment of 

water and energy management is therefore relevant not only for management praxis in 

Australia but other post-colonial settler states including New Zealand, Canada, the 

United States, Central and South America, and similar remote community contexts in 

the Pacific and Africa where issues of Indigenous sovereignty and community 

governance, socio-economic wellbeing, resource use and management intersect.  

However, broader adoption of collaborative and systemic water and energy 

management approaches (as a basis of transformative community water governance) 

requires a better understanding of the barriers that prevent and constrain undertaking 

and sustaining collaboration in practice under current governance arrangements. An 

evidence-based understanding would further inform future practice about types of 

engagement activities and methods that could be of value in particular geophysical, 

governance and cultural contexts in relation to this study area. The findings of this part 

of the exploratory study on barriers and enablers in practice is presented in the 

following chapter.  
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Chapter 6: Analysis of Barriers and 

Enablers to TCWG in Remote Australian 

Communities 

6.1 INTRODUCTION 

In the previous chapter I presented an empirical study as a component of the Part 

1 Exploratory Study, assessing the state of water governance in remote Aboriginal and 

Torres Strait Islander communities in northern and central Australia with respect to 

adoption and implementation of collaborative and systemic principles as a foundation 

of transformative governance in this context. The focus on systemic and collaborative 

governance in this part of the research is targeted at the recognition that sector specific 

research is lacking in the area of engaging Indigenous peoples generally (Hunt, 2013a). 

Drawing from interviews and review of key project documents I identified twelve 

water and energy management initiatives that incorporated a substantive component 

to involve Aboriginal and Torres Strait Island community members. Characterisation 

and categorisation according to a typology developed for the purpose, showed that 

there is significant room for uptake of more systemic and collaborative processes in 

this context as the majority of initiatives were categorised as agency-led and defined, 

and community involvement is predominantly through shallow participatory 

approaches that are shaped by the agenda of the agency. This finding was also located 

within the broader context where the dominant management activities remain focused 

on narrowly scoped infrastructure and technology projects. 

In considering how transformative community water governance can be 

implemented in practice, it is important to understand how uptake and adoption of 

these processes and principles are hindered, constrained or supported from evidence-

based research learning from practice in real-world examples. In this chapter, I present 

findings from an analysis of barriers and enablers to sustainable, systemic and 

collaborative water governance as part of the exploratory study that addresses 

Objective 1 and contributes to answering RQ1. Identifying the barriers specific to 

collaborative governance and systemic thinking in remote community water and 

energy governance and management is critical to understanding how more 
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transformative outcomes for communities and sustainability outcomes can be 

encouraged and facilitated and informed development of a TCWG framework 

presented in the following chapter.  

The research presented in this chapter has also been modified for publication in 

an academic journal18: (accessible at: https://www.mdpi.com/2073-4441/11/11/2410). 

The chapter is structured as follows: First, understanding the key governance 

actors and activities currently in operation with respect to community water 

governance system interactions is important to better understand who and what 

activities are hindering or supporting uptake of transformative governance principles. 

In Section 6.2 I present a brief overview of the key governance actors and activities 

operating in this context. This is followed in Section 6.3 with findings from a review 

of literature on barriers to sustainable and collaborative water management and 

engagement with Indigenous communities more broadly. This review aimed to address 

the gap in studies specific to this research scope and help connect development of the 

TCWG framework to the broader knowledge base. In Section 6.4, the findings of the 

barriers analysis conducted using a thematic analysis of interviews with professionals 

involved in the practice of remote community water governance and management is 

presented. The analysis also considers potential enablers that may increase the rate of 

uptake or successful and sustainable outcomes and these are presented in Section 6.5. 

Identifying enablers here supports moving from theory into action as it incorporates 

management and policy considerations. Finally, in Section 6.6, a brief discussion of 

how these barriers and enablers interrelate and considerations for the practice of 

remote community water governance are provided. The chapter concludes in Section 

6.7, by reflecting on implications for practice and operationalization of transformative 

water governance activities as a means to support the conceptualisation of the TCWG 

framework presented in the following chapter. 

                                                 

 
18 Jackson, M., Stewart, R.A., Beal, C.D., 2019. Identifying and Overcoming Barriers to 

Collaborative Sustainable Water Governance in Remote Australian Indigenous Communities. Water. 

11 (11), pp. doi: 10.3390/w11112410 
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6.2 KEY GOVERNANCE ACTORS AND ACTIVITIES 

Consideration of governance of water for safe and sustainable supply and use in 

remote, off-grid communities goes beyond the formal policy environment for water 

supply and infrastructure and those responsible for management (see Chapter 2, 

Section 2.6). A range of actors interact at different levels of the community water 

system covering a range of activities and overseeing processes are present in remote 

community water governance in relation to the research context. In Figure 6-1, these 

actors and examples of key activities undertaken are presented across three levels of 

regional, local and individual. It is known that many barriers to sustainable water 

governance arise from institutional activities and it is useful to consider briefly here 

the governance arrangements and processes specific to the remote Australian water 

governance setting as background to anchor the barriers and enablers analysis in 

knowledge of the current system.  

In most communities, water supply management is shared between residents 

(some employed as essential service officers) who carry out the day-to-day operation 

of the supply, and service providers responsible for larger maintenance tasks. In larger 

communities, other professionals (health, engineers, hydrogeologists) can be involved 

in decisions about management (FaHCSIA, 2010). For the focus of this study, local 

governments generally have a strong presence in communities, and they are 

responsible for much infrastructure, operation and maintenance (in remote 

Queensland, where state-supported utilities are only responsible for urban and larger 

regional supplies, local Aboriginal councils, local shires and regional councils are 

typically registered water service providers). 

Actors such as state and Commonwealth government agencies set the policy 

environment in which water operators and consumers function and are the key source 

of funding for water infrastructure and community projects in remote Indigenous 

communities (FaHCSIA, 2010). Non-government organizations and the private sector 

often are involved as partners or contractors to governments and utilities. While health 

centres, employment agencies, schools, and the police also play key roles in remote 

community life, influencing water management through their operational demand for 

water, as well as interaction with residents. Residents themselves have control over 

how local infrastructure is used and in influencing social practices within families and 

households and across communities.  
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While these actors and activities operate primarily at a particular level, there is 

fluidity and movement across levels, and not all actors will undertake all activities at 

each level.  Challenges and opportunities for improving sustainability of water systems 

can therefore occur at each level or within the interactions between them. It is thus 

critical that governance for transformative water and community outcomes consider 

not only the management context, but this wider range of actors and their control, 

influence on and impacts from decisions about water.  

6.3 BARRIERS IDENTIFIED FROM THE LITERATURE  

Due to transformative governance being a recently emerging field of research, 

in the context of this study focus, there is limited literature to draw from and it has 

been identified that sector specific research is lacking (Hunt, 2013a). Barriers 

presented in Table 6-1 were identified from a review of peer-reviewed studies that 

encompassed one or a combination of the following foci: sustainable water 

management, collaborative water management, water management in Indigenous 

contexts or water management in remote Australia and engaging Aboriginal and 

Torres Strait Islander communities in community programs. 

A wide array of barriers were identified from this broader literature. Institutional 

and organisational arrangements were highlighted as a key barrier in in the majority of 

studies. This included influence of organizational culture and the rationalist, 

reductionist approach that works in silos with little coordination between disparate 

agencies. Limited project timeframes and resourcing, including funds and staff, were 

raised as issues in a number of studies in both Indigenous and non-Indigenous contexts. 

As Indigenous protocols and decision-making processes can be more deliberative and 

take more time than the hierarchical approach, short timeframes are another way in 

which Indigenous governance processes are limited. Poor communication and 

engagement, and inclusion of culturally appropriate techniques were also barriers 

identified in studies in Indigenous contexts, along with a lack of human capital, 

interest, and capacity in communities. 
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Table 6-1 Barriers to sustainable and collaborative water governance and management and Indigenous engagement identified in the literature 

Study focus 
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Barriers Identified Reference 

a) Institutional barriers to SUWM 

Australia 
✓    

Socio-institutional rather than technical barriers: inter-organisational capacity; 

external rules & incentives. 

(Brown & Farrelly, 

2009)* 

b) Barriers to co-governance for SUWM 

Australia 
✓   ✓ 

Capacity; technocratic outlook; partner fatigue; lack of community interest; 

limited representation.  

(Tawfik, 2016a)^ 

c) Cooperative water management 
✓  ✓ ✓ 

Inappropriate institutions; insufficient dialogue & inclusion; local knowledge 

lacking; cultural perceptions.  

(Tinoco et al., 2014)+ 

d) Sustaining community and regional 

development in Indigenous Australia 
 ✓ ✓  

External factors: lack of financial capital; poor coordination; stop-start funding; 

Internal factors: lack human capital, means to develop it; poor local governance. 

(Dodson & Smith, 

2003)* 

e) Engaging Indigenous Australians 

(generally) 
  ✓ ✓ 

Fragmented governance; inaccurate assumptions; failure to address power 

inequities & institutional racism.  

(Hunt, 2013a, 2013b)* 

f) Engaging Indigenous Australians 

(about suicide) 
  ✓ ✓ 

Time required to build trust and access; culturally appropriate and considerate 

of literacy levels; recruiting and retaining staff; data collection challenges. 

(Australian Healthcare 

Association, 2013)*+ 

g) Governance in remote Indigenous 

Australia 
 ✓ ✓  

Low value of engaging in ‘development’; governance training focuses on 

administrative requirements. 

(Moran, 2010)^ 

h) Sustainable Indigenous futures 

(northern Australia) 
 ✓ ✓  

Disagreement between actors; trust eroded; institutionalization, inflexibility; 

poor listening to Indigenous views; governance not focused on solutions 

(Howitt, 2012) *, ^ 

i) Collaboration in remote Indigenous 

Australia 
 ✓ ✓ ✓ 

Top-down, short-term and not considering maintenance needs, narrow focus, 

insufficient understanding of issues, isolated approach and insufficient testing 

(Buergelt et al., 

2017)+^ 

j) Aboriginal perceptions of water  ✓  ✓  Cultural change/westernisation erode traditional ties to water (Willis et al., 2008)* 

k) Aboriginal water values in water 

planning 
✓  ✓  

Rationalist planning, reductionist worldview -water an asset to be managed 

technically; engagement model fails locals  

(S. Jackson & Barber, 

2013)+ 

l) Water efficiency in remote Indigenous 

Australia 
✓ ✓ ✓  

Lack of price on water; higher rates of outdoor water use  (Beal et al., 2016, 

2018)+# 

m) Remote community water planning 

processes  
✓ ✓ ✓ ✓ 

External decision-making restricts initiative in aboriginal communities, 

influencing willingness to participate.  

(Grey-Gardner, 2008)+ 

Table notes: * Literature review, + Empirical study, ^ Case study, # Desktop modelling; SUWM – sustainable urban water management.  



 

Chapter 6: Analysis of Barriers and Enablers to TCWG in Remote Australian Communities 145 

 

Although this literature is informative about the challenges faced in different contexts, 

and although common themes emerge, it remains unclear to what extent the barriers identified 

are applicable to, or are experienced in, the specific context of water governance for community 

potable water supplies in remote Indigenous Australia. Context is critical for transferring 

lessons from collaborative and integrated water initiatives (Watson et al., 2019), and for 

management in Indigenous contexts (Kwiatkowski, 2011), not only to account for historical, 

governance, and socio-political influences, but also because Indigenous communities are 

unique with traits and characteristics related to the local setting (Seeman et al., 2017). Only 

one peer-reviewed study (study ‘m’ in Table 6-1) was directly relevant to the focus of my 

research, finding a key challenge was external decision-making restricts the interest in and 

willingness of locals to participate in water management activities.  

Therefore, a significant gap in knowledge about barriers to sustainable and collaborative 

water governance in remote Indigenous Australia remains. The remainder of this chapter 

presents primary research conducted that bridges this gap in knowledge and provides new 

insights into how to support a more rapid expansion of transformative water governance 

practices in remote Indigenous communities through collaboration systems approaches to 

water. 

6.4 BARRIERS IDENTIFIED FROM THE PRIMARY RESEARCH CONDUCTED 

The analysis of barriers and enablers is based on thematic analysis of practitioner 

interviews and document analysis as described in the methods chapter (Chapter 3, Section 0). 

Identification of barriers and enablers built on the analysis of community water and energy 

initiatives that formed the basis of the typology, assessment and categorisation of initiatives 

presented in the previous chapter.  The findings are specifically targeted to the focus context 

of the research – remote community water systems governance involving Aboriginal and 

Torres Strait Islander communities. 

From the analysis, 13 barrier themes were distilled, categorised under five key categories: 

(1) governance arrangements and processes (GA), (2) economic and financial (EF), (3) data 

and information (DI), (4) capacity/skills, education, and employment (CA), and (5) cultural 

values and norms (CV).  

The thirteen barriers identified occur at multiple levels, affecting and affected by 

different aspects of the water management system and actors within it. These are summarised 



 

Chapter 6: Analysis of Barriers and Enablers to TCWG in Remote Australian Communities 146 

in Table 6-2. A more detailed description of the five categories and a detailed analysis of each 

of the barriers and how they are experienced at three levels of regional, local and individual is 

provided in Appendix G. 

Table 6-2 Results of Barrier Analysis - Key categories and themes within them 

Barrier Category Themes 

Governance Arrangements and 

Processes (GA) 

GA1 Western management structures and processes are rigid, 

technocratic, and risk-averse 

GA2 Poor coordination and communication within and across 

institutions leads to limited institutional learning  

GA3 Poor housing maintenance  

Economic and Financial (EF) 

EF1 Community dependency on government for local economic 

activity 

EF2 Short-term funding cycles, under-funding, and preference 

for capital investments over ongoing management 

EF3 Remote water supplies not financially self-sustaining 

Capacity/Skills, Education, and 

Employment (CA) 

CA1 Lack of capacity in water service provider organizations 

for collaborative approaches 

CA2 Lack of local skills, awareness, and education in water 

systems 

CA3 Lack of pathways to local employment in water sector  

Data and Information (DI) 

DI1 Poor data management processes 

DI2 Lack of local and disaggregated data on water sources and 

consumption 

Cultural Values and Norms 

(CV) 

CV1 Indigenous cultural and social norms, protocols, and 

values are diverse within and across communities 

CV2 Low service provider understanding of Indigenous 

cultural protocols, values, and norms 

 

Following is a detailed discussion of the results of the barriers analysis, including 

exemplar statements taken from interviews that illustrate the range of issues identified and how 

these were experienced by practitioners across their varied situations and jurisdictions. 

6.4.1 Governance Arrangements and Processes (GA) 

Interviews reinforced that systems of governance, when not centred around communities 

and their long-term needs, can perpetuate problems and often create new ones through 

imposing narrow thinking and short-term solutions. This theme was also raised as a significant 

barrier from a project trial evaluation analysed as part of the document review (Henderson & 

Abrahams, 2010). Because specific projects are predominantly determined from within water 



 

Chapter 6: Analysis of Barriers and Enablers to TCWG in Remote Australian Communities 147 

agencies and organizational processes, a technical or ‘service delivery’ focus that aligns with 

agency priorities ensues (GA1), as stated by a regional planning manager. 

“I see most stuff happening in a place like [this] is done through the government to go 

out and have a service delivery mindset, and they often do things in isolation… I just think it’s 

the wrong approach for these communities.” (Regional Manager) 

The short-termism that is prevalent in water governance decision-making has 

implications that cascade through to funding priorities, design of projects, and the relationships 

between water agencies and communities via engagement methods used. In one tropical region, 

for example, an interviewee identified how ongoing water restrictions put in place to manage 

water demand led to increased health risks and potential outbreaks of water-borne diseases 

because residents need to store water for use while water is turned off but do so in unsanitary 

ways that are available to them, unaware of safe storage practices. Problem definitions and 

solutions considered are, therefore, constrained by the institutional arrangements and priorities. 

“So, governments are not very good at taking risks or being innovative either… so it’s 

really hard to push an exploratory innovative agenda within a government organization… even 

though they say that’s what we need.” (Federal Manager) 

This lack of innovation is also exacerbated by poor coordination and communication 

across agencies—another key and ongoing barrier (GA2). Implicit in many statements were 

concerns about the quality of communication. One interviewee highlighted this theme of the 

need to capitalize on previous efforts to improve water coordination through dialogue. 

“Lack of dialogue is a major barrier to collaboration. Now, we have all the ingredients 

to do things right, but what we ain’t doing is talking to one another to how to firm up this 

space.” (Project Officer) 

This lack of coordination and communication was a constraint in some areas, reinforcing 

a well-recognized issue in Indigenous Australia, whereby government agencies and policies 

are very slow to learn from mistakes, as the statement below describes succinctly. 

“Despite all the project learnings, those learnings haven’t been implemented in the next 

project, even though they know. It happens again and again. Indigenous communities keep 

telling us what works but again and again ‘you’re not listening’.” (Researcher) 

Poor coordination is linked to lack of ownership for those issues that ‘fall through the 

cracks’ in the system. Issues of maintenance of public housing infrastructure and equipment in 

remote Indigenous communities (GA3) were raised as emblematic of this issue. The vast 

majority of housing in remote Indigenous communities is public housing (owned by the State) 

usually with long-term leases given to tenant families. Thus, responsibility for various aspects 
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of maintenance and care of homes, for example, rainwater tanks, is split between housing 

departments at the state or territory level and tenants. This also creates split incentives for 

investment in improved housing and water-related infrastructure where those that bear the costs 

of those investments are not necessarily receiving the benefits. This led to a situation where 

housing maintenance is underfunded, which leads to poor state of assets and perpetuates 

negative perceptions of Aboriginal and Torres Strait Islander communities, as illustrated in the 

following point: 

“… housing’s budget is $1200/person/year, not much when you consider the cost of 

getting a [tradesman] out to fix something. It leads to a misconception that Aboriginal people 

trash their houses.” (NFP Manager) 

Poor coordination and governance of maintenance of household water infrastructure led 

to situations where it is not uncommon for fixing of leaks to take weeks, months, and 

sometimes years. Furthermore, with little education provided to community members of 

contamination risks and safe storage and use, interviewees identified this as a key barrier on 

multiple fronts. It can undermine efforts to implement water quality or conservation activities 

and erode agency of community members, leading to, as one manager described “a vicious 

cycle of ‘well, why do I bother?’”. 

6.4.2 Economic and Financial (EF) 

Economic and financial factors were also critical challenges for implementing more 

collaborative, sustainable processes. As is well documented in literature on remote Indigenous 

livelihoods and economic development, local economic activity in communities is derived 

primarily from government services, grants, welfare payments, and investments (Altman, 

2006; Anda & Dallas, 2005). This was seen by water practitioners to perpetuate dependency 

and limit agency of community members to engage effectively in water management activities 

(EF1). The resultant power imbalance means that the conditions for genuine collaboration are 

unavailable in most remote Indigenous communities, because government employees hold 

knowledge and power unavailable to locals. At the infrastructure level, the tendency for 

management to invest in capital infrastructure over long-term operation and maintenance 

(O&M) considerations led to a situation where O&M is underfunded. This has significant 

implications for sustainable water systems, as the following manager observed: 

“If we’re going to put infrastructure in, we really need to think about what capacity is 

there to operate and maintain it? … otherwise we’ll just end up… where it’s just not run 

properly, and it breaks down.” (Regional Manager) 
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This short-term planning and financing approach is also evidenced by the view of social 

considerations and community involvement and collaboration as a ‘nice to have’ rather than 

an essential process to ensure decisions are relevant to the local context (EF2). This translates 

to poor allocation of funding to these aspects of water, as one utility manager identified. 

“[The program] has always been underfunded. Innovation is something that hasn’t 

really happened as a result… we need to skill people up for long-term relationship building 

but there’s no budget for that.” (Utility Manager) 

At the consumer side of water economics, a lack of price on water consumption was 

identified as a significant barrier to sustainable management. With no effective revenue base 

generated to offset costs of operation, a continued financial investment from outside is needed 

to keep water services operating (EF3). The current government-led discourse around 

financially self-sustaining communities was, therefore, challenged by practitioners who 

reflected on the reality of the situation. 

“I think you’re really setting the bar a bit too high to think you can actually achieve a 

financially sustainable water supply up here.” (Regional Manager) 

At the household level, the lack of payment for water was linked to high per capita 

demand in remote communities, thereby challenging household engagement in water 

conservation activities when benefits could not be connected to financial gain (a common 

message of benefits of energy efficiency activities, for example). 

6.4.3 Data and Information (DI) 

Poor data management processes and limited analysis skills (DI1) were identified as a 

key theme under the data and information category. Many organizations had limited capacity 

for managing data to fulfil sustainability goals, as the following statement attests: 

“At the moment, we wouldn’t know what is due… if it was done, how it was done, who 

did it, how long it took, and how much it cost… we don’t capture anything and that’s a really 

bad area of the organization is data capture.” (Council Manager) 

A lack of disaggregated local water data to inform decisions about pathways to 

sustainable water supply and demand within communities (DI2) was also a common theme. 

Existing water data collection processes were described as typically reliant on manual and ad 

hoc collection and recording of data, in turn linked to lack of resources, staff, and a priority on 

quality data within service provider agencies. Very little is known about water source 

sustainability including size and quality of aquifers, as well as quantity and habits of use, except 
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where investments in automated data collection, i.e., smart water meters (which, at the time of 

interviews, were only available in a handful of communities).  

“… we need to find out where the water is going but the big issue is we don’t have good 

data on consumption in most communities.” (Utility Officer) 

Furthermore, although regular water quality testing is mandatory, a suite of associated 

challenges including handling of samples and delays in processing due to distance to 

laboratories also hinder real-time status updates, and they often lead to lag times in response to 

any quality issues. The poor data significantly limit understanding of the range of options 

available to sustainably manage water in communities. 

6.4.4 Capacity/Skills, Education, and Employment (CA) 

Closely linked to issues with appropriate information being available was identification 

of limited community engagement skills and capacity within water agencies to engage with a 

broader view of socio-ecological and socio-economic aspects of water (CA1). One utility 

engagement officer highlighted their lack of experience in running community projects and 

needing to partner with others with skills in the field of community engagement. However, 

leadership capacity was also identified as an issue. 

“… councillors wouldn’t have any idea of what I do and that they’re down to provide 

safe, reliable drinking water, which is slightly alarming.” (Council Manager) 

Furthermore, interviewees suggested that the water sector’s role in contributing to 

development of remote Indigenous communities was not backed by organizational or 

regulatory priorities which focus on cost-effective infrastructure provision, which is measured 

primarily on capital investments rather than long-term broader indicators of wellbeing and 

development. 

With regard to community capacities, limited local skillsets in relation to sustainable 

management and use of water were identified as a strong sub-theme (CA2), as summed up in 

the following statement: 

“There’s definitely local capacity challenges… that’s just a really big part of their 

challenge is the human capacity side of things.” (Federal Manager) 

Furthermore, interviewees pointed to limited local training programs and employment 

opportunities in communities in the water sector as constraining capacity building and local 

development (CA3). 
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This was related to low skillsets within communities and reliance on externally appointed 

staff, with a high turnover rate in remote areas, which also leads to loss of knowledge and skills 

in communities. Where accessible training does exist, poor quality and delivery was also 

identified as a barrier to sustainable and collaborative water governance. 

“We’re finding that a lot of the providers have come in, ticked the box, and walked 

away… So, while we’ve got a lot of trained staff… we’re finding that they’ve done days and 

days of (for example) how to take a water sample, but they don’t know how to take a water 

sample.” (Water Manager) 

The broader situation for those living in remote communities is that opportunities and 

access to markets is much more limited than urban or regional centres. 

“It’s a bit like punching yourself in the face every day, going out, and saying we want to 

see these communities stand on their feet… but there’s no-one who employs them… they’ve got 

this idea that we’ll just train them up and the market will take care of everything else, but that’s 

just bullshit.” (Federal Manager) 

There is a significant opportunity for key services such as water to help bridge these 

market gaps and build community capacity. 

6.4.5 Cultural Values and Norms (CV) 

A key theme was related to the different cultural values, norms, protocols, and 

perspectives between Indigenous and traditional management associated with mainstream 

Australian culture. Limited awareness and consideration of cultural differences between 

Western and Indigenous governance and ways of knowing appears to be a root cause of many 

other barriers identified. 

“The whole Western system that’s being wrought on these communities… it’s generally 

quite in opposition to who they are as a people… [it] has really been a bit of a train wreck I 

think in terms of destroying people’s motivation or sense of responsibility.” (Federal Manager) 

A theme reflected on the cultural differences and perceptions in relation to the relatively 

recent emergence of ‘whitefella’ water infrastructure and the lack of cultural norms and 

leadership in concepts such as turning off taps and the need to conserve water, for example. 

This cultural difference between Indigenous and Western water management approaches that 

are hierarchical was viewed as a contributor to low interest or willingness to participate in 

conservation or sustainability programs by community members. Low motivation to participate 

was exacerbated by a perceived lack of recognition and skills to apply culturally sensitive 

community engagement methods (CV2). 
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“The [project manager] was quite insensitive about how to come into people’s homes, 

interrogating them about their behaviours… [they] pushed [their] way in and made comments 

about the state of the house… That’s what they considered community engagement.” (NFP 

Manager) 

Such approaches not only diminish effectiveness of investments in community 

engagement, but also reinforce negative outcomes including disenfranchisement of residents, 

rather than providing a means to build relationships and bridge gaps in understanding between 

government and community. One water manager highlighted the criticality of culturally 

sensitive, inclusive, and collaborative decision-making in the context of deeper issues of lack 

of trust carried over from many decades of racial discrimination in government activities. 

“So, there’s this underlying viewpoint that all these whitefellas are making decisions and 

they’re actually wrecking our lives.” (Water Manager) 

This was linked to the issues with lack of local employment and voices from within the 

community as messengers about sustainable water. 

“The failing of our project is we didn’t really have a community focal point, a champion 

in the community.” (Consultant/Project Manager) 

Although there is acknowledgement that efforts are being made to conduct water 

management in more culturally sensitive ways, using tools and engagement methods tried and 

tested in urban and regional centres is not going to be relevant in many remote communities. 

Interviewees also recognized challenges for which the sector may not be currently equipped to 

deal with, including navigating the sheer diversity of Indigenous Australians including 

language and cultural differences (CV1). One water officer explained the challenge with a 

particular community they worked with. 

“The issue here is (in community) there’s five different tribes and language groups… So, 

there’s a language barrier… Generally, the older people… might have trouble with English or 

don’t want to talk to a whitefella.” (Utility Engagement Officer). 

The barriers identified here will need to be acknowledged within a transformative 

community water governance approach and considered in terms of design of governance 

arrangements and processes.  Throughout interviews, practitioners also reflected on factors that 

addressed some of the challenges they faced. 

6.5 ENABLERS FOR COLLABORATIVE WATER GOVERNANCE 

The scope of this research necessitated the determination of enabling actions, 

environments and mechanisms (‘enablers’) relevant to the diverse social, environmental and 
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institutional contexts in remote Australia. Table 6-3 presents collated enablers that interviewees 

indicated could overcome barriers and facilitate more collaborative and community-based 

sustainable water management.   

Table 6-3 Enablers to collaborative, systemic water management 
Enabler theme Enabling actions, strategies and mechanisms 

E1. Cross-agency 

coordination  

Coordinate cross-agency partnerships, strategic management 

and planning to drive sustainable outcomes 

E2. Dialogue-based 

collaboration 

Spaces for authentic dialogue within a collaborative - co-design 

and co-management - frame  

E3. Learning experiments  Set up small-scale ‘safe to fail’ experiments where local 

innovation is encouraged and supported as part of strategic 

learning and sector capacity building 

E4. Broadened funding  Project & infrastructure funding is allocated over longer 

timeframes including sufficient funds for O&M and community-

based processes 

E5. Employee training Government and service provider staff trained in cross-cultural 

awareness, systems thinking, community engagement and 

development principles 

E6. Flexible employment 

models  

Water management achieve targets for local employment 

through flexible employment models to support strategic 

community development outcomes 

E7. Community education  Ongoing community education and training about water systems 

and sustainable consumption principles through partnership with 

local Indigenous organisations 

E8. Community leadership 

development  

Investment in ‘Community Water Ranger’ program to develop 

champions within communities for monitoring, liaison, 

education and training activities 

E9. Local systemic baseline  Community water baselines established for evidence-based 

management. Include: quantitative & qualitative data, improved 

monitoring & standardised reporting 

E10. Feedback cycle Key water-related data e.g., availability, quality, consumption, is 

communicated regularly to community for awareness raising 

and capacity building for proactive management 

E11. Culturally informed 

engagement  

Community engagement activities use culturally appropriate 

methods informed by local people and organisations 

 

The enablers occur within and across the regional, local and household/ individual levels. 

A common theme running through many of the enablers is education, building capacity and 

improved communication for water management at the local level (E3, E5, E6, E7, E8, E9, 

E10, E11).  This communication also extended to inter-agency activities to improve how water 

is managed and coordinated across the sector and across regions (E1).  
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A specific intervention that was suggested as important in building relationships and 

generating longer-lasting change in communities is enabling key community contacts or 

‘champions’ to be trained to act as a liaison between water agencies and communities, and to 

provide locally relevant information and education activities and to monitor and respond to 

issues as they arise (E8).  Interviewees identified the Land and Sea Ranger program that has 

employed thousands of Aboriginal and Torres Strait Islander peoples in their local regions 

(Bueren et al., 2015), as a successful existing program to model a similar program for remote 

water management, for example a ‘Community Water Ranger’ role (E8).   

Breaking down intra- and inter-agency impediments such as poor communication and 

siloed funding through coordination and communication and engaging in small-scale learning 

experiments that can be scaled up as part of a broader learning environment (E1, E3, E4) were 

also identified as important. Knowledge sharing was of particular interest to interviewees, with 

successful demonstration examples from other communities or other service providers being 

of particular interest to foster sharing of lessons and growing the sector’s capacity. This extends 

to international contexts also, with examples from New Zealand and Canada being raised as 

good case studies in how to facilitate more community-based water management. 

6.6 DISCUSSION 

The growing sustainable water crisis in remote Indigenous Australia brings into question 

the underlying structures and processes of water governance. By conducting a contextualized 

analysis from the perspective of water managers and practitioners in remote Aboriginal and 

Torres Strait Island communities, new data on, and insights into the nuanced and challenging 

environment in which remote community water actors and activities operate were generated. 

The identification of five main groups of barriers and thirteen sub-areas that challenge 

sustainable and collaborative water governance shed light on why the water management 

regime continues to employ management approaches that are not fit for this context and how 

more transformative approaches might be initiated and sustained. 

The research highlights the increasingly apparent need to address foundational 

governance issues and overcome the disproportionate effects of poor management in remote 

Indigenous communities. Governance arrangements, institutions, and structures were 

identified as a key barrier, an issue that was raised in the broader sustainable water management 

literature (Brown & Farrelly, 2009; Tawfik, 2016a; Tinoco et al., 2014). However, a key 

differentiation in remote Indigenous contexts is the disproportionate impact of the traditional 
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Western water management paradigm on Indigenous Australians who have been considerably 

marginalized in decision-making. Continued imposition of different cultural perspectives on 

water and governance contributed directly to negative impacts in Aboriginal and Torres Strait 

Island residents’ health, wellbeing, willingness of community members to participate, and 

overall community resilience. These lessons echo those from Indigenous engagement and 

program participation lessons in other sectors (see for example (Buergelt et al., 2017; D. Gray 

et al., 2014; Hunt, 2013a; Snijder, Shakeshaft, Wagemakers, Stephens, & Calabria, 2015).  

The research illuminated in detail a number of problematic features associated with this 

technocratic management paradigm, including hierarchical decision-making that reflects the 

perspective of the dominant actors (i.e., government and service provider management), 

compartmentalization of water issues which are intricately connected, and poor communication 

and coordination across actors. Insufficient and poorly directed funding, resourcing, and 

training for staff and communities to innovate beyond core business activities were also 

reinforced as contributing factors. Together, this environment hinders social learning across 

the sector which is needed to avoid repetition of poor and ineffectual practices and repair the 

broken relationship between government and Aboriginal and Torres Strait Islanders. 

Impacts of this approach also extend to broader societal impacts, as higher costs to 

government service providers (funded by taxpayers) arise in the long term from infrastructure 

lifespans that are often much shorter (Anda & Dallas, 2005; Grey-Gardner, 2008; Moran et al., 

2014), water is supplied and used inefficiently, and an external pumping in of resources to 

community water systems is perpetuated. Although technical and infrastructure solutions will 

continue to be foundational to ensure clean, reliable water services in remote communities, a 

key conclusion from this study is that continued investment in short-term technical fixes 

without a more holistic, collaborative, and strategic approach will perpetuate the problems that 

have been ongoing for decades. All water governance activities must now strive to contribute 

beyond the confines of a service delivery approach and focus planning and management efforts 

on achieving broader transformative community goals within a vision of self-determining and 

empowered communities. 

This part of the exploratory study also revealed barriers specific to this context that were 

not identified in the broader literature and yet will be critical to address in progressing a 

transformative community water agenda. These include: poor public housing maintenance, 

which is an issue of magnitude in relation to water sustainability in remote Australia, more so 

than for urban environments; a poor understanding of fundamental aspects of water in 
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communities including supply sustainability and consumption data; low education levels with 

respect to clean and safe water supply and use in communities; a lack of intercultural and cross-

cultural awareness and skills in management; poor technical skills in communities; and very 

limited pathways for locals to engage in and build long-term capacity to address water issues. 

In considering how the challenges to sustainable water collaborations might be overcome 

within the diverse social, geographical, and institutional context of remote Australia, a number 

of key insights into enabling environments, actions, and mechanisms, also emerged from the 

analysis. Identification of these enablers drawing from practitioner experience and knowledge 

can guide where efforts can be directed to tackle challenges faced. By mapping the eleven 

enablers identified to the thirteen barriers (Table 6-4), further consideration of the contribution 

of those enablers to directly or indirectly address the barriers can be demonstrated. Rather than 

prescribing these as solutions to water management issues, this matrix aims to highlight 

relationships and possible coverage between enablers and barriers to consider starting points 

and directing efforts might produce results more quickly or be less impactful. 

Table 6-4 Mapping enablers to barriers in remote Indigenous community water governance 

Barriers: Governance Economic & 
Financial 

Capacity & Skills Data & 
Information 

Cultural 
Norms 

 GA1 GA2 GA3 EF1 EF2 EF3 CA1 CA2 CA3 DI1 DI2 CV1 CV2 

E1 - coordination              
E2 - dialogue              
E3 - experiments              
E4 - funding              
E5 - training              
E6 - employment               
E7 - education               
E8 - leadership               
E9 - baseline              
E10 - feedback              
E11 - engagement              

Table notes: E = Enabling Strategies. Key:  - directly impact on barrier;  - indirectly impact on 

barrier; blank – unlikely to have impact on barrier 

 

Each enabler directly addresses multiple barriers. E1 and E7 directly address the most 

barriers (four individual, across two categories) while E2 and E8 were identified as generally 

addressing the most barriers (both directly and indirectly). The only barrier that would not be 

directly addressed by any of the enablers identified is the economic dependency of Indigenous 

communities on government (EF1). Such a complex and ingrained issue will require ongoing 

attention and effort at many levels outside the scope of this research, however, many of the 



 

Chapter 6: Analysis of Barriers and Enablers to TCWG in Remote Australian Communities 157 

enablers identified have the potential to contribute to building more localised economies in the 

long term.  

6.7 CONCLUSION 

There is a need to adopt a more transformative, long-term view of Indigenous community 

water systems within the water sector, which is inclusive of socio-cultural, governance, 

environmental, information, and capacity factors, and where issues and options are assessed as 

part of a strategic process. Such a process moves beyond incremental and systemic responses 

to coordinate fit-for-purpose and fit-for-place water solutions while supporting collective 

action at greater scales and depth of change (Chaffin et al., 2016). At its core, this is a 

reorienting of a system geared toward institutional priorities that must place Indigenous 

peoples’ perspectives, needs, health, and wellbeing at the heart of water governance in 

Indigenous communities. 

The research in this chapter contributed to addressing the first research objective and 

answering RQ1. By examining the practice of water governance and management from the 

perspectives of those working on the ground in remote communities, a deeper and 

contextualized understanding of the nuances and unique aspects of remote community water 

governance was established. This analysis showed that, to facilitate a more supportive 

environment for sustainable, collaborative water governance to be taken up at scale, a complex 

array of challenges, covering five key categories of: 1) governance and institutional 

arrangements, 2) data and information barriers, 3) constraints with capacity and skills of 

different actors, 4) economic and financial factors, and 5) the differences in cultural values, 

norms, and protocols, must be addressed through a comprehensive and coordinated approach. 

This is an important contribution to knowledge in this field; however, it provides only a 

snapshot in time, and findings should be considered in that context. 

When considering transformative outcomes, the diversity of and different scales that 

these barriers and opportunities exist at, as well as the interactions between them, reinforce that 

no one solution or actor can be relied upon to solve these complex issues, and that engagement 

across all actors and activities will be needed.  

The high level of localization that pervades remote Australia suggests that critical 

interpretation of the findings will be necessary for contexts where differing governance 

arrangements and government–community relations are present. Consideration of the presence 

of these barriers in the local context and the potential for certain actions or strategies to enable 
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change should, therefore, be preceded with a detailed analysis of the local context that 

considers geographic, political, social, and cultural factors, as a means to guide the practice of 

water governance. 

This analysis has prompted more questions and identified a need for further research to 

determine how transformative community water governance in remote Indigenous Australian 

community contexts might address these barriers and be widely adopted to contribute to more 

sustainable and resilient remote Indigenous communities:  

 Further localized studies are needed to establish how the barriers and enabler 

identified here operate in specific local water contexts and how actors and 

activities influence them. 

 In keeping with an empowerment and self-determination ethic, community 

perspectives will be a critical area to fill existing knowledge gaps as part of a 

decolonizing research agenda (Tuhiwai-Smith, 2003) and to inform 

transformative outcomes in practice. 

 Partnerships are required among researchers, government agencies, and 

Indigenous organizations that can shape an evidence-based agenda for 

empowering water governance in Indigenous communities. 

The following policy and management recommendations also emerged through this part 

of the exploratory study: 

 In addressing barriers, lessons from the past must be heeded to not perpetuate 

short-term, politically driven, and generic ‘solutions’; rather, adaptable, flexible, 

and robust systems of governance that are responsive to local conditions and 

facilitate change at greater scales and depth should be the focus. 

 In order to achieve the vision of sustainable development that “leaves no one 

behind” (United Nations, 2015), governments and government-supported 

agencies, with primary responsibility for water management, must foster a 

genuine commitment and organizational culture of collective and collaborative 

learning and decision-making. 

 Self-reflection and openness to challenging existing institutional structures such 

as rigid regulatory regimes, funding criteria, and delineations between 
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departmental responsibilities will be a necessary part of long-term organizational 

and cultural change. 

 Small-scale experiments should be a focus of action to build a robust foundation 

of contextualized knowledge with consideration of how success factors can be 

scaled up across regions. 

 Investments in quality data collection and capture systems including smart meters 

and longitudinal community surveys, as well as capturing data through 

Indigenous aligned methods such as yarning (storytelling and conversation), are 

also essential to building capacity of the sector. 

 Facilitating transformative governance requires commitment of resources at 

national, regional, and local levels, including strategic funding and personnel. 

In the following chapter (7), I build on the findings of the exploratory study to propose a 

conceptual transformative community water governance framework that aims to contribute to 

incorporating the lessons learnt here including addressing key barriers and integrating or 

supporting adoption of enablers where possible. Following presentation of the TCWG 

framework, I then detail further empirical research findings from application in practice that 

addresses some of these conclusions and aims to progress knowledge and practice of TCWG. 
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Chapter 7: Framework for Transformative 

Community Water Governance in Remote 

Communities  

The rationale for developing a TCWG Framework has been set out in the previous 

chapters of this thesis. Broadly speaking, I identified that in remote Aboriginal and Torres 

Strait Islander contexts, outcomes from government activities are increasingly being 

scrutinised for their performance against social justice, community empowerment, and 

economic development outcomes, including in water services. The findings from the 

exploratory study (presented in Chapters 4, 5 and 6) detailed the complexity and multitude of 

interacting factors contributing to the struggle of water managers and governance agencies to 

address key water-related challenges in remote Australia and to deliver safe, clean, reliable 

water through activities that support more sustainable and resilient communities.  

I demonstrated that despite recognition by some water practitioners working in remote 

Indigenous contexts that the existing model of management is problematic, there is limited 

uptake of holistic and collaborative and culturally relevant tools and processes for 

transformative approaches that better incorporate diverse knowledge including local and 

traditional knowledge of Indigenous people. Multiple barriers to change were identified in this 

context that prevent uptake and adoption of transformative governance principles and 

processes, some very specific to the context of remote Indigenous Australia. Further, the 

research revealed there are no existing governance or management frameworks available to 

guide transformative water governance at the community-scale that consider the context for 

remote Aboriginal and Torres Strait Islander communities. Generalised guidance was 

identified from disparate and diverse sources that consider water governance generally, 

community participation and community development, and resources management in 

Indigenous contexts but within these examples few employ transformative principles that can 

link water management to deeper sustainability aspirations for communities and that challenge 

institutional and structural barriers to change.  This reflects a broader gap in knowledge 

identified by Chaffin et al. (2016, p.416), “our understanding of transformative capacity in 

governance systems is in its infancy, and investigations of real examples are needed at multiple 

scales to define the mechanisms by which governance can influence social-ecological 

transformation.”  
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The exploratory study revealed some areas that could enable more transformative 

outcomes being supported through community water governance, but further work is required 

to consider practical applications in this context.  Recognising this context and knowledge 

gaps, and building on the theoretical and conceptual foundations and empirical study conducted 

in Part 1-A of this research, and in this chapter, I propose a conceptual Transformative 

Community Water Governance (TCWG) framework that aims to answer the second research 

question, RQ2 What elements constitute a framework for transformative community water 

governance appropriate for remote Indigenous community contexts? 

 I do so by synthesising concepts, principles and lessons from the exploratory study, 

integrating the desktop and empirical research findings to formulate a practically 

implementable approach to transformative community water governance that is appropriate for 

the context of remote Indigenous communities. 

The chapter is structured as follows: Section 7.1 sets out the purpose and aims sets out 

the TCWG framework. In section 7.2, the development process is described. Section 7.3 

presents the conceptual TCWG framework, including outlining the four main components of 

the framework.  These components are broken down and described in detail in Section 7.4 

where I recap five key principles underpinning the framework. In Section 7.5 the eight steps of 

the framework are described. Section 7.6 gives further guidance on the knowledge sharing 

component as part of a transformative community water governance approach; and Section 7.7 

concludes with key considerations of how the TCWG framework is envisioned to be used as 

well as introducing how the action research in Part 2 of this thesis employs the framework.   

7.1 AIM OF THE TCWG FRAMEWORK 

The aim of this framework is derived from the aims of the overall research and is to 

provide a theoretically sound analytical tool and practical framework for transformative 

community water governance that is socially and culturally relevant in remote Indigenous 

Australia.  More specifically, the framework should provide guidance to support integrating 

transformational – transdisciplinary, systemic and collaborative - processes into water 

governance and management practice at the level of communities.  

Because transformative water governance is a relatively new field of endeavour, an 

evidence-based framework specific to the study context is a valuable contribution to the 

knowledge base and practice of water governance in this context. 
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A framework can be considered “a set of organising principles that helps identify the 

elements in a system under study and the relations between the elements, helps guide the 

inquiry, and helps analysts generate questions” (C. Mitchell et al., 2015, p.90). Frameworks 

for the management and governance of natural resources provide guidance and feedback loops 

between knowledge about the systems and interventions that can lead to sustainable outcomes 

(Medema et al., 2008).  A governance framework needs to be able to explain the impact of 

different modes of knowledge production on management outcomes and be testable to 

determine efficacy of such interventions in achieving targeted outcomes. That is, the value of 

a particular framework is determined by whether specified desirable outcomes are “achieved 

more frequently, with less effort, or to a greater extent or magnitude than would otherwise be 

the case” (Medema et al., 2008, p.2).  

In the context of this research water governance relevant to remote Indigenous 

communities encompass the institutional environment, relationships and networks of a diverse 

range of stakeholders, and the collective actions directed towards shared goals. So, 

transformative community water governance framework gives consideration to these aspects 

in relation to facilitating more sustainable and resilient communities more rapidly and on a 

greater scale than has been achieved to date. Interactions with the community and water system 

are critical in this context. Desired outcomes associated with transformative community water 

governance are likely to encompass: 

 improved sustainability and resiliency and reduced vulnerability of community 

water systems including improved efficiency, equitable access and ecologically 

sustainable supply and use  

 improved sustainability, resiliency and reduced vulnerability of Indigenous 

communities and community members to shocks, disasters and crises 

 increased quality of participation and involvement of local Indigenous 

community members in water decision-making and improved legitimacy of the 

governance process 

 improved capacity to address water challenges through increased knowledge and 

skills building across governance actors.   
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The purpose of this transformative governance framework is thus envisioned to both 

contribute to enabling capacity of communities and governance actors and to enable 

transformative change for more resilient and sustainable community-water systems (Rijke et 

al., 2013).   

7.2 TCWG FRAMEWORK DEVELOPMENT PROCESS 

The method used to develop the TCWG framework were detailed in Chapter 3, section 

3.3.2. It effectively involved synthesising the diverse transdisciplinary knowledge available in 

the literature and integrating the empirical data gathered in the exploratory study to inform 

principles and processes of governance for this study context.  The research highlighted that 

both principles and processes are important in practical transformation of water governance 

processes at the community scale. In the following sections I recap the key principles and 

processes drawing from the literature review in Chapter 4. 

7.2.1 Informing the foundational principles of the TCWG framework 

Identification of the principles for TCWG were informed by key studies and specific 

frameworks for management of water, community development and Indigenous engagement. 

Table 7-1 presents an overview of the frameworks informing the principles of the TCWG 

framework. 

Table 7-1 Management frameworks and guidance from literature and practice informing 

development of the TCWG framework 
Frameworks Relevance to a transformative approach Source 

Integrated Water 

Resources 

Management 

(IWRM) 

Principles: economic efficiency, equity, environmental 

sustainability.  

Structure: management instruments (assessment, 

information, allocation instruments), enabling 

environment (policies, legislation; institutional 

framework), institutional roles. 

(Global Water Partnership, 

2000; Hassing et al., 2009; 

Pahl-Wostl, 2007; UNW-

DPAC, 2015; Xie, 2006) 

Community 

Capitals 

Framework (CCF) 

Community development outcomes of healthy 

ecosystem, vital economy and social wellbeing, require 

investment across seven key “capitals” (resources or 

assets): natural, cultural, human, social, political, 

financial, built (physical). These can be improved or 

depleted through various interventions and activities, 

they are interlinked so improving one may have flow on 

effects to others. 

(Butler Flora et al., 2004; 

Emery & Flora, 2006; Fey 

et al., 2006; Flora et al., 

2004) 

Sustainable 

Livelihoods 

Approach/ 

Framework (SLA) 

Community development activities can be designed to 

develop livelihood outcomes and reduce vulnerability 

of communities through building assets (community 

capitals). Ability to build these are influenced by the 

vulnerability context (shocks, trends, etc.) and 

structures and processes such as government, laws, 

policies, culture. 

(Brocklesby & Fisher, 2003; 

Chambers & Conway, 1991; 

DFID, 1999; Moran et al., 

2007; Scoones, 1998; 

Solesbury, 2003; Turrel, 

2011; UNDP, 2017) 
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OECD Principles 

for water 

governance 

(OECD WGP) 

3 dimensions – effectiveness, efficiency, and trust and 

engagement.  

12 principles: data and information; financing; 

regulatory frameworks; innovative governance; 

integrity and transparency; stakeholder engagement; 

trade-offs across users, rural and urban areas, and 

generations; M&E; clear roles and responsibilities; 

appropriate scales within basin systems; policy 

coherence; capacity.  

(OECD, 2015a) 

Water Resources 

Stewardship 

Framework (WRS) 

Six principles of water resources stewardship: 

linkages across domains; inclusion of place, peoples, 

and values; diverse knowledges; governance and 

institutions; co-produced solutions; adaptive risk 

management 

(Lausier & Jain, 2019) 

Principles and 

guidelines for 

good practice in 

Indigenous 

engagement in 

water planning 

(GPIEW) 

7 guiding points for good practice in water planning re 

engaging Indigenous people: draw on available 

indigenous knowledge; involvement through all stages 

of water planning cycle; address diversity of Indigenous 

interests in water and broader landscape; build capacity 

for indigenous representatives to capably fulfil a 

demanding role; include Indigenous people in 

environmental flow assessment and management; 

Indigenous water requirements determined; Monitor 

and evaluate plan objectives 

(S. Jackson et al., 2012) 

Principles for 

water 

infrastructure in 

remote Indigenous 

Australia (NIIG) 

Access and equity; health and safety; environmental 

health; appropriateness; affordability; sustainable 

livelihoods 

(FaHCSIA, 2010) 

Preconditions for 

collaboration 

(DIAD 

Framework)  

Collaborative rationality in planning is achieved if there 

is: Diversity, Interdependence, Authentic Dialogue 

(DIAD) 

(Innes & Booher, 2010) 

Community 

development 

principles 

Community development founded in both:  

Ecological view: includes holism, sustainability, 

diversity, organic and balanced development.   

Social justice & human rights view includes addressing 

structural disadvantage and discourses of disadvantage, 

empowerment, need definition; and valuing the local - 

knowledge, culture, resources, skills, processes, and 

participation 

(Tesoriero, 2010) 

Dialogical 

Community 

Development 

(DCD) 

Dialogue central element in 7 dimensions of community 

development.  

Depth - embrace complexity; Hospitality - practitioner 

to consider how community is being built in the 

process; and commitment to solidarity with 

communities experiencing poverty and 

disempowerment.   

Embedded in view of community development as 

soulful, relational, a social practice that fosters 

relationships and invokes agency, and deconstructive – 

that breaks down simplistic ways of thinking and 

challenges assumptions. 

(Westoby & Dowling, 2009) 

Intercultural 

capacity 

Key elements of intercultural capacity: 

Respect, self-awareness, listening, self-reflection, 

flexibility and adaptability, relationship building, 

cultural humility. 

(UNESCO, 2009) 
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The IWRM, community capitals and sustainable livelihoods frameworks referred to in 

Table 7-1 are systems approaches to water management and community development. The 

remainder of the frameworks in the table identify key components and principles for water 

governance that support collaboration, community-based and culturally appropriate 

development. The frameworks here informed identification of the five key principles that are 

the foundation of the TCWG framework. In Table 7-2 I identify these principles and provide 

brief reference to the challenges addressed and contributions of each and note key sources that 

elaborate on the importance of this. A more detailed discussion of each is presented in the next 

section (7.4).  

7.2.2 Informing the operational process of the TCWG framework 

The development of the process element within the TCWG framework drew more from 

on operational and process-oriented guidance at the community-scale including community 

and water planning processes and theories of change that inform methods of community 

engagement (Table 7-3). The guidance outlined in Table 7-3 are a mix of water planning 

processes for small-scale systems that are oriented towards technical, infrastructure and safety 

goals, more community-oriented processes that focus more on the social setting within which 

community development decisions are made and thereby address the gap in guidance for water 

management and planning towards addressing the socio-ecological components of water 

systems and supporting broader community aspirations. Also influencing the TCWG were 

theories of change that inform how individuals and communities can be engaged and the 

iterative and cyclical process of knowledge generation achieved through participatory action 

research that includes the broad steps of problem identification, action planning, 

implementation, evaluation, and reflection (Zuber-Skerritt, 1991). In particular, the community 

development planning process outlined by Frank and Smith (2006), although not focused on 

water systems, incorporates a more systemic view of community development and is reflected 

in the eight steps of the TCWG framework that focuses on operationalising transformative 

processes in the community water governance activities. 
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Table 7-2 Transformative community water governance principles synthesised from Part 1-A  
Transformative 

community water 

governance principles  

Challenges addressed: Builds: Sources 

Systemic thinking Narrow, technocratic 

management paradigm 

Holistic, long-term 

thinking, ecological and 

social aspects of water, 

broader view of 

problems and solutions 

(Bawden & 

Reichenbach, 2010; 

Chaffin et al., 2016; 

Checkland & Scholes, 

1990; Innes & Booher, 

2010; Pahl-Wostl, 

2007; Tesoriero, 2010; 

Walker et al., 2004) 

Collaborative dialogue  Shallow participation, 

lack of legitimacy in 

decision-making, one-

way communication, 

marginalisation of 

Indigenous voices  

Inclusion of diverse 

knowledge and 

viewpoints, 

intercultural capacity, 

shared ownership of 

problems and solutions, 

locally relevant and 

more robust decisions, 

intercultural capacity, 

broader view of 

problems and solutions 

(Banathy & Jenlink, 

2005; Brisbois & de 

Loë, 2016; Hill et al., 

2012; Innes & Booher, 

2010; Isaacs, 2001; S. 

Jackson et al., 2012; 

Liberato, 

Brimblecombe, Ritchie, 

Ferguson, & Coveney, 

2011; Owen & 

Westoby, 2012; Von 

Der Porten & De Loë, 

2013; Watson et al., 

2019; Westoby & 

Dowling, 2009) 

Social learning Repeating same 

mistakes, ‘reinventing 

the wheel’, ignoring 

Indigenous perspectives 

and knowledge, staff 

turnover 

Adaptive governance 

capacity, coordination 

across actors, 

knowledge sharing 

(Bull et al., 2008; Fam, 

Mitchell, Abeysuriya, 

& Meek, 2013; Kerkhof 

& Wieczorek, 2005; 

Kolb, 1984; Kolkman 

et al., 2007; Liberato et 

al., 2011; Pahl-Wostl, 

2007, 2019; Zurba et 

al., 2012) 

Strategic and nested Isolated projects, 

inefficient use of 

resources, short-

termism 

Capacity to coordinate 

across scales; 

integration, align 

agency purposes and 

resources towards 

common goals 

(Chaffin et al., 2016; 

Farrelly, Rijke, & 

Brown, 2012; F. Geels 

& Schot, 2007; F. W. 

Geels & Kemp, 2007; 

Hunt, 2013b; Loorbach, 

2010; B. Mitchell, 

2005; OECD, 2015a; 

UNW-DPAC, 2015) 

Strengths-based Focus on vulnerability 

and lack, narrow 

problem definition, 

poor cross-cultural 

skills 

Understanding of 

community strengths, 

systems thinking, fit-

for-purpose, fit-for-

place solutions 

(Berkes & Ross, 2013; 

Brimblecombe et al., 

2014; Butler Flora et 

al., 2004; Emery & 

Flora, 2006; Frank & 

Smith, 2006; Gutierrez-

Montes, Emery, et al., 
2009; Moran et al., 

2007; Pulla et al., 2012) 
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7.2.3 Coverage of transformative governance elements across key frameworks 

Before further detailing the elements of the TCWG framework, it is useful here to 

compare how different frameworks pick up on the principles, steps and address barriers to 

illustrate the breadth and depth of a transformative community water governance approach and 

how it is different from existing guidance.  Comparing performance of disparate frameworks 

and approaches is not feasible here given the broad scope of the frameworks, their varied 

purposes and origins. Rather, in Table 7-4, I present a simple comparative analysis of a 

selection of the most relevant frameworks and guidance, to identify the presence or absence of 

transformative governance features (encompassing key principles, processes and addressing 

context-specific barriers) to indicate coverage of, and identify gaps in, existing approaches.  

The analysis in Table 7-4 is based on the question: Does this framework/approach to practice 

incorporate/address this element?  

Evidence to support this assessment is taken from the source material or framework 

explanations and based on the stated purpose, aims, objectives and scope descriptions in the 

key literature sources (see reference list in Table 7-1, column 3).  There is inherent subjectivity 

involved in answering this question based on the varied descriptions, textual and visual data 

which requires interpretation. For the purposes of this analysis, the responses are grouped 

broadly into five categories (see colour key in Table 7-4):  

 Yes - core aim with specifically stated/designed objectives to directly address 

 Potentially - scope includes potential to address, but not explicit 

 Partially - addresses some components of this factor but not all 

 No - scope of framework/approach is not compatible with addressing this 

 Excluded - outside scope of framework/approach, not enough information to 

determine 

The analysis in Table 7-4 provides a heuristic which helps illustrate differences and gaps 

visually to demonstrate incorporation of key elements of transformative governance and 

provide a high-level indication of the extent to which existing frameworks/approaches may be 

considered transformative. 
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Table 7-3 Community-scale water planning processes and change theories identified in the 

literature that inform a transformative community water governance framework 
Water Safety 

Planning for Small 

Community water 

supplies 

6 steps in creating community water management plans for 

small communities: 

1. Engage community, assemble water safety plan team 

2. Describe the water supply 

3. Identify, assess hazardous events, risks & control 

measures 

4. Develop and implement improvement plan 

5. Monitor and verify effectiveness of water safety plan 

6. Document, review and improve water safety plan  

(World Health 

Organization, 

2012) 

Community water 

management 

planning process 

4 steps in creating community water management plans for 

remote and rural Indigenous community water supplies in 

Australia: 

1. Discover the water supply 

2. Identify hazards and management activities 

3. Manage assets 

4. Identify roles and responsibilities 

(Grey-Gardner & 

Taylor, 2009) 

Process for 

community water 

infrastructure 

Planning and design process for community water 

infrastructure needs: 

 Appraising community requirements 

 Choosing appropriate solutions 

 Create a water management plan to manage and 

maintain services 

(FaHCSIA, 

2010) (Part B1) 

WaterAid ABCDE 

model for WASH 

5-step behaviour change approach to design, implement and 

ensure sustained behaviour change for WASH (focuses on 

handwashing with soap): 

A. Assess what is known and unknown about current and 

desired behaviours. 

B. Build -fill knowledge gaps by collecting data through 

formative research. 

C. Create via participatory process an engaging WASH 

promotion package.  

D. Deliver the intervention so the target population is 

exposed to the program’s activities.  

E. Evaluate, monitor and adapt. Were the desired changes 

achieved? Lessons inform future programs. 

WaterAid (Abdi 

& Gautam, 2016; 

Gautam & 

Crichton-Smith, 

2018; WaterAid, 

2012) 

 

Social Practice 

Theory 

Everyday activities e.g., showering, etc. are considered 

practices that are established and replicated over time, 

influences by the interaction of three key elements: 

1. Materials - physical infrastructure, rules & regulations. 

2. Meanings - values, norms and associations people place 

on the practice; and 

3. Competences - the skills, knowledge and know-how of 

people associated with the practice. 

(Hand, Shove, & 

Southerton, 

2005; 

Hargreaves, 

2011; Shove et 

al., 2012) 

Community 

development 

planning process 

7 steps in creating a community development plan:  

1. Create a community vision  

2. Assess the current situation  

3. Set goals  

4. Establish objectives  

5. Develop action plan  

6. Implement action plan  

7. Evaluate progress and results  

(Frank & Smith, 

2006) 

Action Research 

Process 

Learning and knowledge occurs through cyclical, iterative 

process of planning, action, evaluation, and reflection. 

(Greenwood & 

Levin, 2007; 

Whyte, 1991; 

Zuber-Skerritt, 

1991, 1992) 
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Table 7-4 Coverage of transformative governance elements across different frameworks and approaches 
 Principles Process Address Barriers 

Relevant Frameworks/ 

Key Approaches to water 

or community 

management/engagement 
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IWRM        O        O O O   

WRS               O  O O 

CCF               O O O O  

SLA               O O O O  

OECD WGP               O O O  O 

DIAD                 O O   

DCD                  O   

CPP                O  O O O 

ABCDE (WASH)     O  O          O O O 

TCWG framework                    

KEY 
 

 

 

 

 - Yes. Core aim with specifically stated/designed objectives to directly address. 

 - Potentially. Scope includes potential to address, but not explicit.  

O - Partially. Addresses some components of this factor but not all. 

  - No. Scope of framework/approach is not compatible with addressing this. 

 - Excluded. Outside scope of framework/approach, not enough information to determine 
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A lack of guidance on transformative community water governance for this 

context has been established throughout this thesis. In the final row of Table 7-4 the 

conceptual TCWG framework is included to demonstrate the increased scope of the 

approach in contributing to transformative outcomes in remote Aboriginal and Torres 

Strait Islander communities, compared with existing guidance. The TCWG framework 

presented in the next section is designed to consider the constraints of the current 

technocratic approach being employed in remote Indigenous communities and 

incorporate actions and principles to overcome identified barriers and work towards 

enablers identified in the exploratory part of this research.  

7.3 THE CONCEPTUAL TCWG FRAMEWORK 

The TCWG framework set out in this section provides a comprehensive 

approach to community water governance that: 

1) incorporates foundational assumptions grounded in an ecological and social 

justice worldview that acknowledges the cross-cultural working 

environment in remote Australia 

2) identifies linkages and flows of knowledge at different scales that are 

important for connecting different actors in a transformational process 

3) provides flexibility and space for adaptation to local contexts within a 

normative rationale of ecological, economic and social sustainability. 

The conceptual framework for transformative community water governance is 

presented in Figure 7-1. In Figure 7-1integration of the foundational principles flowing 

through all TCWG activities are represented by dark blue arrows; the steps in the 

process are in the dark blue ovals; with primary flows of knowledge following the 

steps representing lighter blue arrows; and feedback loops within the process 

represented by curved dashed arrows (see key for reference). The boundary of the 

focus community water system/s activities is represented by the grey oval with dashed 

dark blue boundary; and flows of information and knowledge between the focus 

community/ies and broader sector and other communities are represented by the dual-

direction grey arrows.  
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7.3.1 Components of the framework 

The TCWG framework outlined in Figure 7-1 is broadly grouped into four main 

layers, 1) the directional component is given by an overarching vision for sustainable 

and resilient communities and water systems in remote Indigenous Australia which 

broadly guides governance activities; 2) the foundations of practice are the principles 

that guide how water governance is conducted from a transformative perspective; 3) 

the eight steps operationalise governance processes that the core activities within a 

community; and 4) expansion or scaling up of learning and implementation is 

facilitated through knowledge and information flows between communities and 

regions. This then feeds into the vision and so on in iterative cycles of change and 

growth.  

7.3.2 Vision 

The ability to imagine alternatives is an important capacity for building 

alternative futures. The importance of a vision - is not necessarily that it will ever be 

achieved in full, rather it serves as a source of inspiration for change and long-term 

goals to work towards (Inayatullah, 2008). 

The vision for the TCWG in remote Indigenous community contexts that the 

framework works towards is represented by the statement: “Safe, secure, efficient and 

equitable water systems that are fit-for-purpose and fit-for-place, contribute to 

vibrant, healthy, productive and ecologically, socio-culturally and economically 

sustainable and resilient communities and regions.” 

This high-level vision is balanced by the process elements and principles that 

ensure achieving the vision is not prescriptive or imposes outside views on 

communities as can be problematic with normative frameworks.  The very foundations 

of social justice and ecological integrity, I argue are foundational human rights and in 

the interests of all people and working towards this vision through the more flexible 

and adaptable principles and processes within the framework still leaves significant 

scope for variation according to the needs of each community and region which can 

be identified and worked towards at smaller scales. 

7.3.3 Foundations of TCWG - principles 

The five foundational principles for transformative community water 

governance can be considered the “how” of the framework. Each of these principles 
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can be expressed in terms of factors to guide how the water governance practical 

design elements and activities are to be conducted. Without these principles being 

integrated throughout the activities and process steps, the vision will not be achieved. 

The principles are described in further detail in Section 7.4 below. 

7.3.4 Operationalising TCWG – process and steps 

In keeping with a transformative view, the framework is structured as a cycle 

rather than a linear process. The operationalisation of the framework is primarily 

through eight steps which, for practical purposes, are numbered from 1 to 8 which 

indicates a logical order of the flow of activities through each of the steps, beginning 

with establishing relationships, and with a natural closing of a single cycle after 

participatory evaluation has been conducted. The primary flows of information occur 

between each step which feeds into the following step and so on, thereby building 

cumulative knowledge during the process. In reality however, water governance 

processes are not linear and there may be many reasons that the stepwise process 

occurs in a different order.   

The non-linear nature of governance and learning is further emphasised through 

feedback loops, represented by the curved dashed arrows indicating secondary flows 

of knowledge and information that allows learning from actions to be incorporated 

back into development of the process. Feedback occurring during a project (also 

known as formative evaluation) provides a foundation for social learning. Although 

feedback loops are always occurring, within this framework the key points identified 

are after the baseline assessment which can feed back to update or modify the vision 

for where the community wants to go (step 3-2); after monitoring (step 7) to inform 

whether the most important issues are being prioritised and providing an opportunity 

to modify what takes priority (step 7-5); and similarly, to inform which activities are 

implemented (step 7-6). A natural opportunity for modifications to the cycle are from 

the participatory evaluation (step 8) which primarily flows back into the next iteration 

of governance. But more informal secondary feedback loops which flow to each of the 

first 5 steps in the cycle could also occur concurrently as the process is occurring, i.e. 

participatory evaluation may occur not as one big chunk of work at the end of a project, 

but be integrated throughout the process to inform the development of the activities.  

There is constant communication and interaction between the key steps of the 

governance process, without this feedback into the process, learning and adaptation is 
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limited and efforts may be wasted. Although each of the steps could be implemented 

to some degree without incorporating the foundational principles, the overall impact 

would be reduced, limiting the scope of transformational capacity, so integrating the 

principles into each step and thinking about how that might change a step from a 

‘standard’ planning process is required. The flexibility of the TCWG allows for 

acknowledging that many communities may already have undertaken work towards 

some or all of the steps and may therefore start at any point as long as there is sufficient 

information that fulfils the needs of the previous steps. The steps are described in 

further detail in Section 7.5 below. 

7.3.5 Expansion - Knowledge sharing and flows of information between scales 

The community-water system in focus is nested within a much larger system of 

information and knowledge, culture, rules and regulations and so on.  In this sense, 

information flows fluidly between actors within the community and to the wider water 

sector and beyond. In terms of transformative governance, the boundaries of the 

community are considered permeable to indicate these multi-directional flows of 

communication between governance actors. This component is discussed in further 

detail in Section 7.6. 

7.4 PRINCIPLES FOR TRANSFORMATIVE COMMUNITY WATER 

GOVERNANCE 

A principle is a fundamental proposition that serves as the foundation for a chain 

of reasoning or system of behaviour.  Following Cadman (2012, p.15) in this context, 

a principle can be considered “a fundamental rule, which serves as a basis for 

ascertaining the function of the total system in respect to explicit elements of 

governance”.  

A principle is a fundamental proposition that serves as the foundation for a chain 

of reasoning or system of behaviour. Following Cadman (2012, p.15) in this context, 

a principle can be considered “a fundamental rule, which serves as a basis for 

ascertaining the function of the total system in respect to explicit elements of 

governance”. Given the proposition identified in Part 1-A, that many of the problems 

faced in achieving sustainable community water outcomes in remote Indigenous 

contexts arise from an underlying premise of technocratic management which 

influences the framing of issues and possible solutions, the five principles outlined in 
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Table 7-2 were identified as foundational to addressing the linear thinking and 

management processes that result, to generate more transformative governance. Rather 

than discrete and prescriptive, the five principles – systemic, collaborative dialogue, 

social learning, strategic and nested, and strengths-based, should be viewed from an 

integrative perspective, i.e. interdependent and interactive. Each principle reinforces 

and supports the realisation of the other four principles and transformative governance 

as a whole. It is proposed that application of these five principles in community water 

governance, including design and implementation of water management programs and 

projects, will contribute not only to improve water sustainability outcomes, but build 

a foundation for achievement of broader community aspirations for social and 

economic development. Much of the detail of these principles has been introduced 

previously in Chapter 4, however I briefly outline the principles here in the context of 

the proposed conceptual transformative community water governance framework. 

7.4.1 Principle 1 – Systemic  

The case for a systemic view applied to water problems has been a key premise 

throughout this thesis, with a demonstrated need to rapidly shift away from traditional 

technocratic management processes. A systemic view of community water governance 

considers the whole system - considering the availability and quality of the water 

resource and supply, i.e., the natural system, as well as the human system, including 

supply and use of the water and considerations of efficiency, equity, any waste 

products and pollution and the development priorities and decisions set by actors  

(Global Water Partnership, 2000). In addition, the meanings associated with water and 

governance activities by the actors as well as the interactions at different levels are 

needed across all steps in the framework, in framing of questions and problems and 

the assumptions used. A primary opportunity to operationalise this principle occurs in 

Step 3 Baseline Assessment.  This is because the way issues are framed, and the types 

of knowledge included early in the planning or design process impacts all other phases 

and can lock in or lock out certain options at later stages.  In this step, a baseline 

understanding may include data collection of quantitative, technical and infrastructure 

and engineering data combined with qualitative data analysis from different 

stakeholder perspectives, with particular emphasis in this context on community 

member perspectives about water and its governance – including supply, use, risks and 

hazards, cultural meanings and practices and so on. Using systems thinking in this way 
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can avoid perpetuating decision-making based on “limited, partial, and biased 

information and unfounded assumptions” (Innes and Booher, 2010, p.143). 

Systemic thinking can also be applied to the whole cycle in the methods used to 

engage communities and how actions and priorities are identified and given 

consideration. For example, in this research I employ a social practice lens to designing 

a trial of household water demand management that considers not just information 

provision to educate householders, but the materials available to them, the skills they 

have to implement changes and how to connect this meaningfully to daily life (see 

Chapter 3, Section 3.3.3.9 for description of this theory and how it was applied in the 

Masig context and results of that process in Chapter 9, Section 9.3).  

7.4.2 Principle 2 – Collaborative dialogue-based 

Throughout the exploratory study, the theme of collaborative dialogue came 

through as a strong foundation approach to facilitate more sustainable, socially just 

governance and community outcomes. Inclusivity of Indigenous peoples and their 

views and knowledge in governance is called for on multiple levels as a foundation for 

progressing Indigenous rights and closing the gap between Indigenous and non-

Indigenous health and wellbeing (Coalition of Peaks and Australian Governments, 

2020; UN General Assembly, 2007). Collaborative dialogue supports inclusivity 

involving those affected by decision-making processes, through deeply participatory 

processes to be involved in defining key issues, in finding ways to manage them and 

identifying preferred outcomes.  

Dialogue is different to other forms of communication such as speakers 

presenting (unidirectional communication) or debate which aims to present one’s 

viewpoint to others without deep consideration or responding to other viewpoints 

(UNESCO, 2009).  Dialogue involves both speaking and listening to others and being 

open to learning from others views through both informal and formal mechanisms 

(Cadman, 2012; Westoby & Dowling, 2009). It incorporates ideas of equitability and 

respect for others’ ideas and knowledge and building shared understanding of issues 

and possible pathways toward shared goals. 

Dialogue is a tool critical for generating inclusivity in community water 

governance and may help to shift from knowledge to motivating action because 

“influential information has to be seen to “fit” the situation, and it has to be both 
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understood and trusted by those who are to act on it” (Innes and Booher, 2010, p.144). 

Dialogue as a philosophical concept is analogous to existing Indigenous reflexive 

practices, communication and conflict resolution approaches, such as yarning and 

‘Dadirri’ (deep listening) (Stronach & Adair, 2014; Ungunmerr-Baumann, 1988).  

Dialogue is thus critical for building intercultural competences as it often involves 

collective and collaborative problem solving and planning through finding common 

ground. In Indigenous contexts, tools that support Indigenous ways of learning and 

governance can help to overcome cultural difference and conflicting views on 

community goals and legitimise any strategies arising from community processes 

(Westoby & Dowling, 2009). Legitimacy of the planning process requires dialogue to 

be started as early as possible, including problem definition (Castelletti & Soncini-

Sessa, 2006, p.1458). Within the TCWG framework collaborative dialogue is 

envisioned as a core principle to be integrated within each step of the framework to 

facilitate open conversations between governance actors and ensures diverse voices 

and perspectives are included. This diversity supports systemic understanding of water 

issues for locally relevant solutions. Dialogue involves reciprocal learning and is 

therefore closely tied to the social learning principles set out in Principle 3 following. 

7.4.3 Principle 3 – Social Learning  

Social learning is tied in to collaborative dialogue in governance through the 

aims of sharing diverse perspectives and experiences to develop a common framework 

of understanding as a basis for joint action (Schulsler et al., 2003). Ongoing 

communications, reflective processes and feedback loops designed into planning and 

action cycles are integral to a community-based approach to allow for continual 

improvement throughout and beyond the project lifetime. Rigorous evaluation against 

short, medium and long-term indicators is needed to identify using evidence-based 

approaches the contributes to learning and change outcomes at the individual, group, 

community and regional level. Dialogue also contributes to social learning as 

community members can learn together and from each other in much more effective 

ways than can be imposed externally by project managers and service providers.  

Social learning in this context refers to a philosophy of governance 

encompassing a view that all projects and activities are opportunities for learning and 

that for transformative outcomes, transformative learning must take place at the 

individual and organisation level. Transformative learning is learning that seeks to: 
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promote changes that go beyond behavioral change, posing a challenge to existing 

beliefs and ideas, and promoting the reconstruction of meanings. It suggests a 

more radical paradigm shift, rather than a change within the existing paradigm.   

(Palma & Pedrozo, 2016, p.2) 

In the TCWG framework, opportunities for sharing knowledge, feeding back 

information are integrated into the steps, to support a more comprehensive approach 

to learning. Different forms of learning are recognised and it draws on the principles 

for experiential learning set out by (Kolb, 1984) that can be summed up succinctly as 

“learning through doing”. This is where experience plays a central role in the learning 

process and knowledge is created through the transformation of experience. A key 

element important in experiential learning is for reflexivity and cycles of learning, 

doing and reflecting on what was done and what was learnt (Kolb, 1984). 

 Three key learning strategies: first, second and third order learning; are 

explicated in the literature on experiential learning, which are conceptually helpful in 

considering how social learning can be facilitated through community water 

governance. In first order learning, there is learning about content, for example about 

the water system, technical factors, water quality, systemic thinking or other types of 

content related to sustainable water. Second order learning can be thought of as 

learning about the learning process. This includes what we observe, the interpretations 

we have and the impact they have on our behaviour. In this way facilitating 

environments that allow for participants, whether community members of other 

governance actors to learn through others and observe how others are learning can help 

to improve the experience of learning for the individual. Third order learning is less 

common in daily activities, it is learning that goes deeper to the core worldviews, 

understandings and beliefs that underpin the way an individual (or group) has formed 

their view around water, water systems, and water management, for example.  

These three types of learning are useful to expound social learning in a 

transformative governance context, which goes beyond individuals in a social situation 

or community of practice and refers also to whether learning can be translated beyond 

the process into a “longer lasting legacy of enhanced environmental citizenship” (Bull 

et al., 2008, p.701).  The focus on a longer lasting legacy considers how structures and 

processes of governance facilitate learning, sharing of knowledge and communicating 

lessons amongst governance actors, with consideration given to building overall 
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capacity of governance system and its actors in a wider scale than for individuals. It is 

necessary in the context of remote Indigenous communities that such a process is 

facilitated at multiple scales, so that lessons from other contexts and experiences and 

experiments can be adapted and adopted in other local contexts. This type of social 

learning may be facilitated through formal activities at the regional or national level, 

but most importantly learning is facilitated at all scales including individuals, 

communities and regional. This point connects in Principle 4 – Strategic and Nested, 

as a principle that supports transformative governance. 

7.4.4 Principle 4 – Strategic and nested 

Strategic and nested primarily refer to a need to acknowledge that community 

water governance actors and activities do not occur in isolation but are located within 

temporal and spatial dimensions that influence how water is governed.  Recognition 

of these dimensions needs to be incorporated in planning for sustainable 

transformation to be managed. The term ‘strategic’ primarily relates to effectively and 

systematically achieving long-term goals. Imagining alternatives to the current 

trajectory helps to transform the questions being asked about possible futures, so the 

solutions, as well as the type of possibilities of transformation that arise, also changes 

(Inayatullah, 2008). In this sense, this principle is critical in establishing and holding 

front and centre, a bigger picture of sustainable and resilient communities throughout 

water governance activities. Having a vision for the future serves as a source of 

inspiration for change and long-term goals to work towards. Strategic community 

water governance therefore incorporates short and medium-term goals and actions 

nested within a long-term vision. Having these layers of vision, goals and objectives 

builds a solid foundation and helps set boundaries for the range of community water 

governance activities and helps with alignment and coordination of multiple 

stakeholder interests and actions. 

The term ‘nested’ relates primarily to the spatial dimension of governance.  It 

arises from the systems literature, where systems are located within bigger systems, 

contain smaller systems and interact with other systems of different types, thereby, 

systems are nested within systems, within systems and so on, indefinitely (Chaffin et 

al., 2016; Holling, 1973; Kolkman et al., 2007; Walker et al., 2002).  This is critical to 

recognise in water governance because community-scale activities do not occur in 

isolation, rather, governance activities at larger scales influence water supply, demand 



 

Chapter 7: Framework for Transformative Community Water Governance in Remote Communities 180 

and quality for example community-scale supply arrangements, rules and regulations 

operate within state regulations, which are influenced by regional alliances and 

national policy which in turn are shaped by international commitments. At smaller 

scales, individual and household practices, and family and kinship structures also 

influence the use, supply and management of water in the community. The TCWG 

framework acknowledges this nested relationship of community water governance.  

7.4.5 Principle 5 – Strengths-based  

This principle recognises the need to identify, acknowledge and build on the 

strengths of individuals, groups and communities. A strengths (or asset-based 

community development) approach (see Chapter 4, section 4.4.1) positions the 

community as a co-producer/co-owner of the governance activities, and thus existing 

‘capitals’ are variously interpreted relevant to the local context. By designing in the 

intent to build stocks and increase flows of community resources across as many 

capitals as possible i.e., natural, cultural, human, social, political, financial and built; 

within water governance a positive spiral of opportunity can be generated in the local 

context. Discovering, mapping, connecting and celebrating the diverse range of 

community capitals for action has the benefit of strengthening the foundation of caring 

and inclusive communities and opens up further opportunities to build community 

capacity and sustainability (Table 7-5).  

Table 7-5 Comparison of traditional and strengths-based approach 

Traditional approach Strengths-based approach  

‘Top down, outside in’ ‘Inside out’ 

Weaknesses, deficiencies, needs Strengths, assets, opportunities 

Disabilities Abilities, capacities 

Consumers/clients/customers of 

services and programs 

Citizens/co-producers/co-owners of 

local initiatives 

Silo provision Collaboration, relationships, networking 

Servicing of community Strengthening of community 

Dependence on outside professionals Importance of community relationships 

Leadership by ‘stepping back’ 

Adapted from (Kretzman & McKnight, 1993). 
 

 

In the TCWG framework, identification of the strengths of the community as 

part of a systemic baseline, is a participatory process to ensure it reflects the lived 
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experience of the community and through the process of identification, leaves open 

possibilities of building capacity and knowledge for a self-reflective community. A 

strengths-based approach can be employed through each of the steps of the framework. 

By employing early in the process, such as through the visioning and systemic 

baseline, can help to open up water governance outcomes to support broader 

aspirations of the community.   

7.5 THE TCWG STEPS  

Eight steps in a cyclical process have been synthesised from the exploratory 

research findings that are core to the TCWG framework.  Recognising that for success, 

any process must be well-planned and well-managed (Frank & Smith, 2006, p.44), a 

stepwise process is designed to facilitate transparency and tracking of progress and 

outcomes. 

7.5.1 Step 1. Establish relationships and trust 

Establishing relationships was not included specifically in any frameworks 

reviewed, however is often implicit in the processes given the importance of 

community involvement in Indigenous contexts and has been identified in the broader 

literature (see for example (S. Jackson et al., 2012; Moran, 2006, 2010). The purpose 

of this step is to establish good communications and trust between governance actors, 

specifically, between communities and other water governance actors.  Although trust 

is a somewhat intangible concept, it involves respect and belief in truthtelling of others. 

Given the history of mistrust between governments and Indigenous peoples, trust is 

foundational to building successful long-term partnerships and collaboration in 

Indigenous Australia (Hunt, 2013b; Hunt et al., 2008; Moran, 2010). Good local-level 

relationships need to be built prior to any community development activity (Owen & 

Westoby, 2012, p.306). Relationships need to be established between formal and 

informal actors, including the water service provider and community, agencies 

responsible for related community infrastructure and programs such as housing, and 

agencies responsible for regulatory and planning processes.  

Relationship building and establishing trust is important to open up lines of 

communication, whether formal or informal and builds the foundation of collaboration 

and partnership towards establishing shared understanding of the problem, direction 

and the possible solutions in later steps. In Aboriginal and Torres Strait Islander 
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communities, although varying across regions, good practice involves first 

establishing relationships with the Traditional Owners (as designated under Land Use 

Agreements established under the Native Title Act 2008). In Queensland, for example, 

the Prescribed Bodies Corporate (PBC) will be the contact point to request permission 

to visit the community and discuss progress of water activities. Given the ongoing 

relationship between water service providers and communities in the context of this 

research, many of these foundational relationships may already be well established, 

particularly where key water operations staff live in the community they work in.  

However, this does not necessarily mean that high levels of trust exist. Research 

demonstrates that building trust and respectful relationships with Aboriginal and 

Torres Strait Islander people requires sufficient time and resources to enable (Hunt, 

2013b; Hunt et al., 2008; Moran, 2010). Factors such as high turnover of staff in remote 

areas, can erode trust or create setbacks in building trust where relationships between 

community and service providers have to continueally be established anew.  It is 

necessary to manage relationships from a more strategic point of view so that the 

knowledge and trust does not deteriorate if a key individual moves elsewhere.  The 

process of relationship building will necessarily vary from community to community 

depending on existing relationships and according to progress on water management 

in the community of focus, but this step will be critical to enable following TCWG 

steps to be conducted effectively, including initial data gathering, identification of a 

shared vision for the community’s water system and establishing mutual ground for 

action. 

7.5.2 Step 2. Generate shared vision 

The purpose of this step is to establish a shared end point to guide direction, 

goals, objectives and actions to be taken toward improving the community water 

system.  This vision can coalesce and support a foundational language for governance 

actors to understand the problem and processes to best address it. This step may 

involve a formal visioning process such as a community-based workshop or meeting 

between key representatives if the community is already well progressed in 

understanding their water needs from a sustainability perspective. To support strategic 

and effective action, the vision should be a refined, localised and contextually based 

version of the higher-level vision of transformative community water governance as 

set out in the TCWG framework. In this way, it should reflect the local community’s 
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unique situation and aspirations. The visioning process whether more formal or 

informal, thus needs to be collaborative to reflect a community-wide perspective.  The 

vision should be at a suitable level that provides boundaries and guidance for the 

systemic baseline assessment to be conducted in an efficient way. 

In some communities, it may be necessary to switch the order of Step 2 and 3, if 

there is little data or knowledge about the water system it may be more feasible to 

conduct a baseline study to then inform a vision.  Either way, a collective vision for 

should take into consideration broader community aspirations and goals and provide 

clarity for community members and other stakeholders as to the longer-term direction 

which guide decisions around strategies and implementation and help set boundaries 

and priorities.  

7.5.3 Step 3. Assess systemic baseline 

Step 3 is a critical information and knowledge gathering step and the purpose is 

to establish comprehensive understanding of relevant factors influencing water 

processes, systems and governance from multiple sources and types of data. The 

assessment should locate water within the socio-cultural environment and consider 

interactions with other community systems such as energy, health, waste and so on. 

For a systemic approach, it is important to use a mix of methods, including scientific 

and quantitative data about the water source, supply, treatment and use together with 

qualitative data and local and traditional knowledge to build systemic view of the 

issues and possible solutions. This step can be used to further reinforce relationships 

and trust within and between communities and stakeholders.  

Identification of community strengths, governance arrangements, impediments 

to, and possible areas for action also inform latter stages of monitoring and evaluation 

to determine the extent of changes in the situation and learning. Community members, 

leaders and water experts can effectively be drawn on to define the key issues in the 

community and co-design of possible sustainability initiatives may also be initiated at 

this step as a foundation for further action cycles. This may be individually gathered 

data, at household level or in group forums. This step is likely to need expertise, tools 

and resources beyond those available in the community, possibly within the water 

service provider organisation, but may need to be sourced externally to support a 

rigorous approach to the assessment.  Communicating findings from this step in a way 
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that represents the diverse viewpoints to all governance actors is a necessary 

foundation for progressing the following steps. 

7.5.4 Step 4. Collectively identify goals and strategies 

The purpose of Step 4 is to begin to turn the vision into actionable targets by 

collectively identifying key objectives from a systemic perspective that incorporate 

critical needs and priorities of all governance actors. The process involves building on 

the knowledge gathered in Step 1-3 and to identify specific goals that represent the 

concerns and needs of the community and other governance actors.  Once the basic 

information has been compiled, community members are invited to help identify and 

further define and bound the key “problem” or issues that need to be addressed.  This 

may incorporate any aspect of the human-water system, and goals may be narrowly or 

broadly scoped depending on the need and aspiration identified, whether managing 

source and supply, quality or demand issues, be it technical and infrastructure, 

education and awareness raising, capacity building, communication and coordination 

or combinations of these.   

Drawing on the systemic baseline data, processes to identify goals can include 

facilitation of community workshop/s to develop a plan that draws upon the existing 

strengths within the community and aspirational targets that will support human and 

social capital such as identifying how the goals will contribute to training, employment 

or economic development for locals.  A wide range of options is possible at this step 

depending on the local and regional context.  Evaluation criteria should also be 

identified to determine measurable goals to be evaluated later in Step 8. A 

collaborative dialogue process would be particularly effective at this stage to ensure 

the scope of the goals is reflective and supported by all actors.   

To ensure diverse views are incorporated, this step may require iterations to test 

and verify the validity of the goals with the various actors.  Follow up interviews that 

invite individual or household level input can provide alternative means of gathering 

community perspectives at this step, which can be fed into the collective or more public 

forum processes. Before progressing to step 5, this identification step may also require 

technical expertise to identify and validate options appropriate to the local context. 
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7.5.5 Step 5. Prioritise strategies and actions  

As with any planning process, a prioritisation step is required to identify 

actionable next steps based on collective determination of importance and to ensure 

clear understanding of where time and resources will be directed as part of a strategic 

action plan.  Criteria that could support a prioritisation process may include objectives 

to be met, ease/difficulty of implementation, resources needed and availability, 

timeframe to completion and potential to build capacity and community support and 

enthusiasm as well as deliver direct results (impact) in terms of addressing key issues.  

Further feasibility or technical studies may be required together with budgeting to 

progress concepts identified in step 4 to a point where an informed decision about the 

most important actions can be taken.  It is expected that ease of implementation and 

potential impact (in terms of water sustainability or other community goals) will both 

be key determinants of which strategies should be implemented. Given the social 

learning cycles, selection of one or a few key actions should be encouraged to allow 

for building up knowledge, information and success and encouraging and motivating 

further action. 

The principle of strategic and nested is particularly evident in this step to ensure 

alignment of strategies with achieving the objectives, goals and vision of the 

community towards the broader TCWG vision.  In this step, allocation of roles and 

responsibilities during the implementation, monitoring, communication and decision-

making should be identified as part of understanding the required resources and time. 

Principle of inclusivity and systemic thinking applied at this step should consider the 

tendency for tasks be allocated to externally located staff only and ensure there is some 

involvement of community members (leaders/volunteers/paid coordinators) allocated 

to each of the following stages. Cross-agency responsibilities should be clearly 

allocated to ensure tasks that sit outside the scope of particular agencies do not ‘fall 

between the cracks’. 

7.5.6 Step 6. Implement priority actions  

Every planning process includes an implementation phase which involves 

progressing tangible actions and results that are measurable and can be tracked and 

monitored as part of the strategic action towards the overall vision. The potentially 

wide range of activities/programs to be implemented at this step and the range of actors 

involved makes prescriptive guidance here impractical.  What is likely to be universal 



 

Chapter 7: Framework for Transformative Community Water Governance in Remote Communities 186 

is clear communication and coordination of governance actors to oversee the 

implementation. In the TCWG framework, this step also includes setting up structures 

and allocating resources to ensure initiatives/projects/programs can be implemented 

successfully from start to finish, for e.g., through a committee or advisory panel.  

Terms of reference for such mechanisms may include meeting frequency, clearly 

identifying what linkages it has to existing authorities with responsibility for water (if 

not with an existing organisation), and how communication will be conducted and 

issues resolved. This may also include securing funding to support oversight and 

coordination can continue effectively and be integrated with existing agency roles and 

responsibilities.  Service providers will play a key role in this step, due to their access 

to funds and resources, particularly in communities where infrastructure projects are 

identified as priority.  

The five principles all come together in the implementation of priority actions 

and consideration of cultural and language issues will need to be well considered and 

designed to suit the local context.   

7.5.7 Step 7. Monitor and feedback 

In keeping with the social learning principle, this step is critical in building a 

supportive learning environment around sustainable water governance. Monitoring 

and feedback contribute to adaptation-in-progress to ensure flexible processes that 

avoid locking in or out options and solutions ensuring fit-for-purpose outputs.  This 

step outlines a more formal learning loop which effectively is part of the 

implementation phase, however, is represented here as a stand-alone step due to the 

importance of monitoring and feedback in addressing key barriers (such as where 

siloed projects continue to be implemented and learning from processes is not built 

into projects).  The purpose of this step is to monitor progress against goals and sub-

objectives against the baseline and criteria established in Step 3 and 4 and to track 

progress towards overall goals. It provides the foundation for rigorous evaluation (step 

8) and feed back into governance processes and decision-making is necessary to 

inform modifications to the approach and allow governance actors to reflect on and 

learn for future. 

  Methods of monitoring will vary depending on the goals and will have been set 

out in earlier steps. Given the paucity of data on water in remote Aboriginal and Torres 

Strait Island communities, monitoring projects in and of themselves may be identified 
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as a key activity in planning stages to build understanding of the water system.  

Quantitative data on household use and water quality indicators may need to be 

supplemented from existing and regularly monitored; but qualitative data such as in 

support of education and awareness programs may also be valid here.  Monitoring of 

the activities may occur at daily, weekly or monthly intervals and include formal 

reporting to committees or key stakeholders who will require the skills and capacity to 

make decisions to modify and adapt the project as needed to ensure the goals will be 

met (on time and within budget) or modified to reflect the new information.   

By communicating progress to the communities and organisations frequently 

throughout the action plan timeline, it can allow for adjustments to ensure broader 

objectives will be met and motivate ongoing action. Monitoring can also feed into 

whether the overall initiative/project/program is on track to reach its objective. It can 

also build capacity of the community by providing educational opportunities about the 

local water system.  The types of monitoring and communication need to be set out 

prior to implementation and made regular during the implementation phase. 

 A secondary goal in this step is for the feedback to prompt informal and formal 

conversations about issues and possible solutions and to generate interest and learning 

towards longer-term community capacity around sustainable water issues. 

7.5.8 Step 8. Participatory Evaluation 

At the end of a cycle of implementation of strategies and actions, and before 

embarking on a new cycle (or updated) planning process, evaluation of the initiatives, 

projects or program is needed to determine the success of actions implemented in terms 

of any short, medium or long-term goals identified from multiple perspectives. The 

participatory evaluation will require a mix of methods to establish rigour and ideally 

conducted independently based on pre-identified success criteria (that should be set 

out as part of Step 4) to ensure the legitimacy of the process is established and 

participants can feel free to reflect their honest views without repercussion.  The 

evaluator/s may therefore need to be located outside of the community. However over 

time, it may be that if suitable processes are set up, rigorous evaluation can be 

conducted from within the community.  Again, the actors involved will vary from 

community to community depending on the issues and needs identified.   
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Given the importance of collaborative dialogue in transformative community 

water governance, participatory evaluation involves community member input as 

essential to determine what worked well on the ground and not just from a program 

management perspective. This process could involve community in conducting the 

evaluation or in providing feedback on what worked and didn’t for them. At a higher 

level, this step can act as a monitoring of longer-term objectives such as capacity 

building and awareness levels within the community to feed into the larger cycles of 

learning and change. 

Communication of the evaluation results is important in building systemic 

understanding, collaborative, social learning and as part of a strategic and 

transformative approach. Future governance activities can thus build on the knowledge 

in this round of activities and identify areas that require further support or action. 

Communication methods may be diverse but are likely to include written outputs such 

as reports (in local language/s as well as English) as well as summaries suitable for 

social media, radio, video and pictorial to encourage engagement of locals. 

7.6 KNOWLEDGE SHARING 

The location of community water governance within a multi-scalar set of actors 

and activities requires, as part of a social learning approach, that transfer and sharing 

of knowledge at the regional (as well as national and international where suitable) scale 

is facilitated. The TCWG therefore explicitly incorporates knowledge sharing between 

communities and other stakeholders, sectors and arenas, in addition to the learning and 

communication that occurs within the community governance actors and activities (as 

set out in the steps above), as part of a long-term transformative approach to water 

governance in remote Australia.  

Multi-directional communication – including information flows from one 

community to another, across multiple communities, to agencies, broader public and 

key governance institutions - is needed to facilitate transformation in this study 

context.  Topics such as water resources availability in remote areas, end-uses and 

usage practices, energy and greenhouse gas footprint of water systems, success factors 

in education and awareness programs, effectiveness of different technologies, the 

foundations of sustainability and systems thinking in water, can all contribute to 

building the foundations of transformative change. 
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Although knowledge sharing already exists to varying degrees through informal 

and formal networks with respect to water supplies, the exploratory study revealed a 

lack of communication, coordination and structures that support long-term knowledge, 

education and capacity building across the water sector with respect to sustainable and 

resilient systems and the processes and activities that contribute to them.  Given the 

broader remote context in Australia, it is anticipated that establishment of new 

platforms and forums for learning that are aligned to transformative governance and 

sustainable community development with respect to water will be necessary at the 

regional or national level to capture and disseminate knowledge in a way that supports 

long-term transformation. Knowledge sharing is essential in moving toward sectoral 

maturity and capacity building towards the vision of sustainable water and sustainable, 

resilient remote communities in Australia.  

7.7 CONCLUSION 

The TCWG framework presented in this chapter aims to support contextualised, 

evidence-based, locally and culturally relevant governance and decision making for 

sustainable water in remote Aboriginal and Torres Strait Islander community contexts. 

The premise is that, in turn, TCWG can contribute to long-term transformation of 

communities from places that are water-insecure and vulnerable to threats from 

climate change to more resilient, healthy, productive and water-secure places.  A 

transformative focus is important given the uncertainty and unpredictability of water 

resources into the future, because it focuses on the flexibility and adaptability that is 

needed to change course as new information about a situation comes to light (Pahl-

Wostl et al., 2012).   

It is envisioned that rather than a discrete, stand-alone framework that should be 

prescriptively followed to achieve specified outcomes, the TCWG framework, being 

guided by this broader normative vision, is designed to provide a structured, yet 

flexible approach to practice that is theoretically sound, as well as fit for the context 

for which it was designed. There is no fixed way of implementing the framework in 

practice as the principles and steps, although providing guidance, may vary 

significantly in how they play out depending upon the community and local context, 

which may even require different starting points or one or a number of the steps being 

excluded as the process unfolds. The framework design thus allows for it to be adopted 

and adapted across different community contexts and taken up in part or in whole 
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according to local context and need. To achieve the long-term vision for sustainable 

transformation of communities through water governance, the TCWG framework will 

require institutional and structural support to enable the principles of change to take 

hold within communities and the sector and a solid foundation built for knowledge and 

learning and capacity building across regions.  

The TCWG framework represents an aspirational and somewhat modular 

approach to water governance and associated daily water management activities that 

can be used in conjunction with, and incorporated into, existing governance 

arrangements and processes. It is expected that this adaptability will support and 

encourage adoption by existing water governance actors, many of whom are bound by 

their organisational and regulatory rules and prescriptions and so are limited in their 

scope for innovation. This novel approach to community water governance in remote 

Australia considers a long-term view of change and provides a roadmap that can be 

undertaken by water governance actors in collaboration, encouraging local Aboriginal 

and Torres Strait Island community member involvement in establishing a community 

water system that supports their needs and aspirations.  The capacity to implement the 

TCWG framework in any one community and across communities will require 

skillsets, knowledge, resources and capacities which are likely to be beyond the scope 

of many communities alone, but in a collaborative approach with stakeholders and 

government agencies, could enable foundational change towards sustainability and 

community capacity building.   

The theory of transformative governance must be able to be tested empirically 

through small-scale experiments. Such experiments need to be practical, flexible and 

cognisant of the variety of interests and uses that support healthy ecosystems, societies 

and communities. In the following chapters, I describe the action research component 

of this thesis - the process of adapting and implementing the TCWG framework for 

the Masig community context as part of the empirical testing of this conceptual 

framework.  I describe the process and challenges in implementing the various aspects 

of the framework (Chapters 8 and 9). This is followed by further discussion of the 

lessons learnt from this case study application (in Chapter 10:), where I reflect on the 

process, findings and the potential of the TCWG framework to contribute to 

transformation of remote communities and their water systems.  
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Chapter 8: Applying the TCWG 

Framework on Masig: Steps 1-3  

8.1 INTRODUCTION 

The aim of my research is not only concerned with producing theoretically sound 

research, but in contributing to and learning from practice how a TCWG approach can 

be applied for more sustainable and resilient communities. In this chapter, I present 

findings of the action research that sought to address Objective 3: to apply the 

conceptual TCWG framework in a remote Indigenous community context to identify 

lessons for practice. The chapter contributes to answering RQ3 by presenting the 

action research that adapted and applied the conceptual TCWG framework to the case 

study community of Masig in the Torres Strait.  

It was important to bring the research contribution of the first 7 chapters of this 

thesis into the real-world context of community water governance in remote 

Indigenous Australia to empirically and conceptually scrutinise the framework  

(Medema et al., 2008). Small, remote communities provide a unique study setting from 

which to implement and test governance innovations because the characteristics which 

are often viewed as detrimental – isolated, remote and vulnerable, are present together 

with a strong sense of community and identity, and an interest in improving outcomes 

for individuals, families and the wider community. 

In this chapter, the focus is on setting the scene for the study and findings of the 

first three steps of the TCWG framework (see Figure 8-1) including (1) establishing 

relationships with the community, (2) the vision for the work and (3) the systemic 

baseline assessment. Due to a water governance setting which lacks quality 

disaggregated and community-level quantitative and qualitative data from which to 

inform evidence-based water decision-making, the bulk of this chapter is dedicated to 

results of Step 3. The findings from implementing the remaining steps follow in 

Chapter 9. 
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8.2 THE CASE STUDY CONTEXT - MASIG (YORKE ISLAND)  

In this section I introduce the action research setting and provide a brief overview 

of key contextual information about the case study community of Masig (Yorke Island) 

that informed how the TCWG framework was applied. 

8.2.1 Masig overview 

Masig is a small coral quay in the central group of islands in the Torres Strait - 

a tropical region in the far north-east of Australia (the State of Queensland) (Figure 

8-2). Thirty-eight islands are inhabited, eighteen of which have permanent settlements 

(Torres Shire Council; ABS Census 2016) and are home to 6,489 people (17.2% of the 

Queensland population of Torres Strait Islanders). The Masig population is estimated 

at approximately 236 people (TSIRC, 2015; ABS Census data 2016) and languages 

spoken include Torres Strait Creole, the traditional languages of Kala Lagau Ya or 

Kala Kawau Ya, (dialects of the same language), and English (Torres Strait Island 

Regional Council, 2015b). The proportion in the workforce in the Torres Strait is 

similar to other regional parts of Australia, but 73% of the jobs are with government 

and the area has low workforce qualifications (about 40% are dependent on the CDEP) 

(Cummings, 2007). Locals rely heavily on the surrounding marine resources for their 

livelihoods and much of the potential economic growth of the region is linked to 

increasing income from traditional field of marine industries/ aquaculture and in 

tourism and related culture based industries (Butler et al., 2012; Cummings, 2007). 

As a tropical region, the Torres Strait experiences seasonal monsoons, with 

rainfall predominantly in the wet season from roughly November to March and the dry 

season from April to October. Indigenous island communities such as those in the 

Torres Strait, are recognised to be at the front line of climate change impacts (TSRA, 

2014) and climate change has been the focus of strategic planning activities in the 

region (Torres Strait Regional Authority, 2008, 2014). Predicted climate change 

impacts in the region include increased intensity and frequency of storms and storm 

surges as well as more hotter days and increases in drought periods (CSIRO and 

Bureau of Meteorology, 2018).  With an average mean height above sea level of <3m, 

Masig is particularly vulnerable to sea level rise and storm surge (Torres Strait 

Regional Authority, 2014).  
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Water security has been identified and recognised by both community and 

government stakeholders as a critical challenge under climate change, with less 

reliable rainfall longer dry season and increasing water demand – driven by a growing 

population and associated pressures from increased housing in communities all being 

factors (Torres Strait Island Regional Council, 2015b; Torres Strait Regional 

Authority, 2016).  

Infrastructure on the island includes an airfield, the local store (or IBIS19), 

community hall, council office and police station, a primary school, health clinic, 

churches, council workshop, telecommunications tower and sports field. A barge 

delivers goods (supplies for the store, vehicle fuel, government and private orders) 

from mainland Australia weekly.  An estimated 5% of Masig residents own their own 

homes, with 95% of the 65 residential houses on the island being social housing 

(compared to approximately 10% of households own their own homes in the region). 

Key essential service infrastructure includes four diesel generators for electricity, 

water and sewerage infrastructure (described in detail following) and a waste disposal 

site.  

8.2.2 Masig water supply system 

The potable water supply on Masig includes the key components of small-scale 

water systems introduced in Chapter 2 (Figure 2-2). Figure 8-3 shows the location of 

these components on an aerial view of Masig, including: (1) storage dam (21 ML) - 

fed from rainwater and desalinated seawater20; (2) desalination plant - (as at October 

2018, one set operating to produce 50 kL/day21); (3) water treatment plant (adjacent to 

the storage dam); (4) treated water is pumped to a raised holding tank; (5) then gravity-

fed to community buildings and residences through an underground pipe network 

(households have mains plumbed directly into their home with supplementary 

rainwater tanks22); and (6) a sewage treatment plant located on the southern coastline, 

pumps primary treated sewage to an ocean outfall approximately 1 km from the island.  

                                                 

 
19 Industry Board of Island Services – the chain of local grocery stores in the Torres Strait Islands 
20 Bores are also present on the island, which were originally the primary source of drinking water prior 

to the ‘new’ infrastructure built in the 1990s.  

21 A significant proportion of the time period of this project two desalination plants at 70 kL each 

production capacity were in operation, this was reduced to a single plant in late 2017 (source: pers 

comm. DEO). 
22 There is an alternative configuration discussed later in this chapter in Section 8.7.2. 
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Also indicated on the map is the location of (7) the four diesel generation sets that 

supply electricity to the island (operated by Energy Queensland), with diesel fuel is 

shipped in via barge. Because of reliance on desalination as a supplementary source of 

drinking water over recent years, energy use associated with the Masig water system 

(and other islands) is very high.  Estimates of cost of energy to supply water on the 

island an estimated $7 per kilolitre of supply, in the order of ten times the national 

average for water supply (Beal et al., 2016).  

8.2.3 Masig water management and regulatory environment 

Under Queensland regulations, TSIRC is a designated water service supplier and 

has primary responsibility for the water supply infrastructure, operation and 

maintenance of water services (including sewerage). Minimum supply and quality 

requirements are legislated under the Water Act 2000 and the Water Supply (Safety 

and Reliability) Act 2008. Water service suppliers are also required to develop a 

Drinking Water Quality Management Plan (DWQMP), a Drought Management Plan, 

and Customer Service Standards for water, which focus on day-to-day continuity of 

water supply, adequacy and quality of the water supply system, and long term 

continuity of water supply services (Torres Strait Island Regional Council, 2015a). 

This regulatory environment thus strongly shapes the potential for transformative 

community water governance. 

Monitoring of water supply and quality is conducted through manual reading of 

the main community meter and testing of water at the water treatment plant and five 

sites across the community weekly (TSIRC water officer, personal communication, 

July 13, 2016)23.  

                                                 

 
23 Consumption of water at the household level is only recorded when council staff conduct manual 

reading of individual household meters (which is adhoc and often unreliable due to poor record-

keeping and quality control). A SCADA system was installed during the period of this research (late 

2017) to allow TSIRC engineering department based in Cairns to monitor key supply and treatment 

indicators in real-time.  
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Water quality testing was identified as an ongoing challenge in terms of skills 

available for sampling and reliability of the testing (due to long storage and transport 

times between Masig and Cairns laboratory) as highlighted in the following extract 

from annual reporting to the regulator:  

…implementation with staff on the ground has been minimal to date. Sampling 

issues with freight companies and staff’s awareness of the importance of sampling 

and testing have meant that our sampling does not meet the current requirements 

of the DWQMP. (Torres Strait Island Regional Council, 2017, p.4) 

Incidents in relation to non-conformance of quality and safety parameters are 

managed by the State Government Tropical Public Health Unit in the Department of 

Health and the Department of Natural Resources, Mines and Energy.  

The remainder of this chapter outlines how the TCWG framework was adapted 

and applied to the local Masig context.  

8.3 STEP 1 – ESTABLISH RELATIONSHIPS AND TRUST 

Establishing and building relationships and trust takes time and was an evolving 

process throughout the research. Initial contact had been made with TSIRC 

engineering department in 2015 through the RICES project by the project leader. 

Through this relationship initiation process, the foundations of trusted relationships 

between council staff, community members and myself were built.  Harnessing the 

existing trust within the community by engaging leaders was an important part of trust 

building. In 2016 (when I joined the project) I built on this already established 

relationship and made direct contact with the community through the Masig District 

Engineering Officer (DEO), an employee of TSIRC based on the island, who was 

identified as the primary point of contact about water issues on Masig. The DEO 

showed strong support for the initiative, indicating that a ‘Water committee’ had been 

set up on the island that involved key council staff based on the island including the 

housing officer and health and safety officer.    

The DEO was critical in initiating the research project and guiding the next steps 

in terms of official invitation and involvement of community leadership establish 

Masig as a research partner. Conversations were held with the TSIRC councillor 

representing Masig and the chair of the Masig Prescribed Bodies Corporate (PBC). 

PBC’s are established under the Native Title Act (1998) as the legal representative 
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body of traditional owners of the land, i.e., native title holders, and as such are critical 

stakeholders in Indigenous Australian communities.  The housing officer was also a 

community elder and leader and held a dual role with the (Federal Government) Torres 

Strait Regional Authority (TSRA). These phone conversations generated support and 

enthusiasm for the research partnership, and I was officially invited (with another 

RICES project team member) to the island to visit and further discuss the research 

plan, outcomes and community engagement methods.  

The initial visit to Masig (Fieldwork 1) involved four days in the community 

holding face to face meetings with the DEO, other council staff including housing 

officer and community leaders and aimed to: 

 raise awareness about the research project. 

 ensure clarity about the research aims, processes and outcomes, as well 

as give an opportunity to ask questions and discuss concerns.  

 gather support and official approval and sign off for a research 

partnership. 

 identify and invite a sample of the community as participants in an action  

research trial (acknowledging water security and residential water 

demand, and establishing a detailed understanding of household water 

consumption to inform water demand management activities as a high 

priority). 

The official sign off was given by the TSIRC representatives in conjunction with 

approval by the PBC Chair and other Elders. Through these steps, the foundations of 

trusting relationships were built and although it was not feasible to measure levels of 

trust, particularly over this short time frame, efforts were made throughout each step 

of the process to be clear in communication and follow through on stated actions and 

feedback. Indications that I was trusted included the fact that people responded to 

phone calls and emails over the following months and years and continued to 

participate in the project. 

8.3.1 Recruiting community participants to the project 

As anticipated, the process of applying the framework was not linear, rather, as 

information was gathered, it informed development of the approach and the objectives. 
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In identifying a water demand focus of a small-scale trial to implement, participant 

households were identified and invited to participate in a data gathering study and 

demand management trial. Participants were recruited through key contacts in the 

community. The DEO and housing officer made introductions to community 

members.  The aim for recruitment of participants was to establish as representative a 

sample of households of different sizes, locations and potential water use as possible. 

The recruitment process (and discussion of attrition and constraints was described in 

Chapter 3, Section 3.3.3.3). Key characteristics of the Masig participants are given in 

Table 8-1.  

Table 8-1 Participant characteristics and demographics 

Participants  

No. Of households  23 (38%)1 

Av. Household occupancy 5.62 

No. Of people  130 (55%)  

Adults 77 

Children 53 

             Under 10 years 35 

             10 to 17 years 18 

Gender  

Male 10 (44%) 

Female 13 (56%) 

Age group  

18-25 2 (9%) 

26-35 3 (13%) 

36-50 6 (26%) 

51-65 9 (39%) 

65+ 3 (13%) 

Cultural identification  

Torres Strait Islander 20 (87%) 

Aboriginal and Torres Strait Islander 3 (13%) 

Primary language  

TS creole (kala lagau ya) 18 (78%) 

English and creole 5 (22%) 

 

                                                 

 
1 21 households recruited in initial fieldwork in 2016, 2 more households joined in early 2017; 

percentage (%) of total in Masig community based on ABS census data - total households 60 and 238 

people in community. Note that all percentage values presented in tables in this report that do not add 

up to 100 are due to rounding of decimals. 

 
2 At time of survey. 
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The process of establishing and building relationships and trust with participants 

and key community stakeholders was ongoing throughout the research. It was initiated 

prior to and further developed through the first community field trip with tools such as 

phone calls and letters, written progress updates and notices on Facebook™ and further 

community visits helping to support longer-term relationships. 

8.4 STEP 2 – SHARED VISION 

The step of establishing a shared vision was designed in as an important part of 

anchoring the governance objectives, and any strategies to work towards a shared goal. 

I envisaged that a process such as a community visioning workshop or meeting with 

all participants would be a suitable process to establish a big picture direction for water 

in the community. However, Masig representatives had been involved in a number of 

regional planning activities which had effectively established a broad vision for the 

community in recent years that could guide water objectives. This included a future 

scenario and visioning exercise in 2013 in relation to climate change and resilience in 

which water was a topic (Butler et al., 2012). Also, coinciding with the start of this 

research, the Federal Government were in discussions about piloting a process for 

‘Resilient communities’ in the region with Masig. A community workshop was held 

in the Masig hall. Report back from an attendee indicated that water security was 

agreed as a priority3 (partially on the basis of the timing of this research being 

conducted). Further, preliminary data gathering for this research about the community 

context, together with initial discussions with key community stakeholders (in Step 1) 

confirmed that the broad vision for the community in relation to climate change and 

water security remained a critical issue. Synthesising a vision from these existing 

community participation processes and community and leadership inputs, rather than 

repeating a similar process in the community just for the purposes of adhering to my 

framework process avoided the risk of perpetuating a known issue with research and 

government activities in Indigenous communities, where community members are 

continually asked to input into processes without generating much action or benefit to 

them (M. Jackson, Stewart, Fielding, Cochrane, & Beal, 2019; Moran, 2016).  

                                                 

 
3 No workshop outcomes/notes were made available to me until the second year of the research. 



 

Chapter 8: Applying the TCWG Framework on Masig: Steps 1-3 202 

In synthesising the visioning work already undertaken in Masig and integrating 

issues raised from early conversations with community leaders and water staff, the 

following key issues and concerns about the water system were identified:  

 significant concerns about decreasing rainfall and longer dry season on 

water security for the community. 

 concerns about high household water consumption; but lack of data from 

which to accurately base long-term management decisions. 

 lack of understanding of alternative or potential water resources in the 

community (aquifer, bores, rainwater tanks, recycled water). 

 a desire to restore full access to water for residents (e.g., no turning off 

the mains water during the day in drier months). 

The vision identified by the Masig communities that guided application of the 

TCWG framework could therefore be summed up as: a water secure and efficient 

community with locally sustainable management of water resources.   

This vision guided the focus of water demand as an appropriate direction for this 

research (and is why the Masig community was keen to participate in the research). 

Given that high level prioritisation had already been done through these activities, this 

step 2 also contributed to Step 4 and 5 (presented in the next chapter) – identification, 

and prioritisation of goals and strategies respectively. In guiding how to operationalise 

this vision it was apparent that a required first step was to build a solid evidence-base 

on which to base long-term sustainable water strategies. This was in line with findings 

from Part 1 of this research that lack of data is a key barrier to transformative 

governance, so addressing this as far as possible in this research would provide a solid 

foundation for transforming water governance. Co-designing and implementing 

locally relevant water demand management strategies through the dry season, if 

supported by the data collection process, would also address the other primary issues 

identified for the community.  The remainder of this chapter focuses on presenting 

findings of the systemic baseline. 

8.5 STEP 3 – ESTABLISH A SYSTEMIC BASELINE 

Given the gap in knowledge of where water is used on Masig and the criticality 

of quality data and analysis to effective planning and decision-making as a foundation 
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logged was not received was not recorded by the loggers. End-use analysis periods were 

modified for dry season to account for this gap in data. 

Average daily water use for participant households for the baseline period was 

1,228 L/day4. Actual use showed an upward trend over the period from approximately 

1050 L/day to 1,300 L/day from beginning to end of the baseline period.   

A high or low average daily consumption value at the household level may 

simply reflect a higher or lower number of occupants rather than indicating certain 

practices or types of equipment and appliances. A per person metric is commonly used 

as a comparable measure of water consumption from which to base management 

decisions. Figure 8-5 b) shows average daily water consumption per person, increasing 

from 350L/p/day to 400L/p/day. Across the baseline period the average per person 

usage of participants was 355 L/p/day. The full 20-month period of monitoring to track 

progress across the research activities is presented in Chapter 9, Section 9.4.  

Table 8-2 shows basic statistics for average daily water use for the sample. It 

identifies a large range between participant water use (between 46 and 4,768 L/day or 

46 and 2338 L/p/day). However, at the higher end, a single household with very high 

usage skews the sample. The majority of households used under 2000L/day during the 

baseline period with the mean of 1179 L/day or 355 L/p/day. All but two participant 

households used under 500L/p/day during the baseline period (one between 500-

1000L/p/day and one 2000-2500 L/p/day). 

Table 8-2 Household water use statistics for baseline period 
 N Minimum 

L/day 

Maximum 

L/day 

Mean 

L/day 

Std. 

Deviation 

Household 20 46 4768 1179 1032.6 

Per Person 19 46 2384 355 507.7 

 

A simple validity test of the sample data was conducted through comparing to 

available council data (presented in Appendix H). Average daily consumption of 

participants was 61% of the daily average calculated using council method. Given that 

the sample accounts for approximately 55% of the community population (based on 

                                                 

 
4 This value differs slightly from the mean shown in Table 8-2 due to variation in data sources. The 

table data is produced through SPSS analysis which used the average values for each participant, 

while the 1,228L/day value is based on the full set of data from the smart meters (and is thus the more 

accurate figure). 
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total individual participants), this comparison broadly demonstrates that the sample of 

participants is likely to be a relatively good representation of the community, although 

slightly higher than the average daily use of the remainder of the population (i.e., 55% 

- population generates 61% of water demand).  

The measured Masig participant water consumption are significantly higher than 

daily average residential water use in urban and regional Queensland, for example, 

Cairns (265L/p/day in 2013/14 and increasing over subsequent years)(Cairns Regional 

Council, 2014, 2017) and South-east Queensland households (between 168 L/p/day in 

April 2016 and 174L/p/day in November 2017 (SEQ Water, 2017). Comparisons with 

other regions are indicative only, due to different weather, environment, infrastructure 

and management resources available.  However, high water use in remote areas is a 

known issue (see Chapter 2, Section 2.5.2).  For example, targets for daily water use 

in TSIRC jurisdiction was to achieve below 350 L/p/day (TSIRC water manager, 

personal communication, Aug 2018), while the State government recommends a 

Permanent Water Conservation target of 200 L/p/d (Beal and Stewart, 2011).  

8.5.1.2 Residential water end use analysis 

The combination of high-resolution smart meters and survey data enabled a 

detailed analysis of water end-uses within the home based on different patterns of flow. 

Figure 8-6 a) shows that outdoor use (44%) is the largest category of end use within 

participant households for both wet and dry seasons in 2017, followed by shower 

(16%) and taps (14%). Leaks and clothes washing are both 9%, with 8% used for toilet 

flushing. Figure 8-9 b) indicates a significant increase in water use in the dry season 

(from 989 in wet to 1653 L/hh/day) driven primarily by increased outdoor water use. 

The next highest use was leaks (11%) both of which were higher than shower, tap and 

the remaining indoor end-uses. Figure 8-7 shows a per person end use breakdowns for 

the wet and dry seasons for 2017 respectively.  Average per person use more than 

doubled and outdoor water use increased from 50% (134L/p/day) to 75% (441L/p/day) 

between the wet and dry season. 

Figure 8-8 shows these results with indoor uses combined (grey) with outdoor 

(black) uses and leaks (red) with the average consumption values for the two (wet and 

dry) baseline periods for a) households and b) per person respectively. The figures 

highlight the significant increase in percentage and actual use driven by outdoor water 

uses in the dry season.   
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a)    

b)  

Figure 8-8 Average Indoor, Outdoor, Leaks Household Use Breakdown Wet and Dry 

Seasons 2017 a) households and b) per person values 

 

8.5.1.3 Indoor water infrastructure and practices  

The quantitative end-use analysis showed that for most participants, indoor 

water use was not the highest category of end use within participant households, but 

still made up to 40% (on average) of daily water use and given the high overall water 

use on average, there were still participants using significantly more indoor water use 

than could be considered efficient. With many water use practices and routines being 

established through indoor use, I wanted to understand the relative contribution of 

indoor health hardware and practices how it influenced volume and efficiency of water 

consumption. Infrastructure and equipment including fixtures (taps, showerheads) and 
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appliances (washing machine, kettle and so on) that we interact with regularly for the 

purposes of maintaining and improving our health, are referred to as ‘household health 

hardware’ in the field of WaSH and remote communities (Torzillo et al., 2008). 

Through the survey, the number and type of indoor health hardware were documented 

for each participant, including toilets, clothes washers, showers, baths, dishwashers1 

and taps (Table 8-3).   

Table 8-3 Summary of key indoor equipment in participant households 

Equipment 

category 

Equipment 

type 

No. of 

participants 

(households) 

% of 

participants 

(n=23) 

Toilet Dual flush  23 100 

 Single flush 0 0 

Clothes Washer Front load 2 9 

 Twin tub 1 4 

 Top load 17 74 

Shower (head) Efficient 5 22 

 Non-efficient 17 74 

Bath n/a 11 48 

 

The small sample size meant that statistical analysis was limited, and the focus 

was on qualitative findings. However, to be thorough, a water efficiency index was 

developed to see if any clear or interesting patterns emerged relating to water 

equipment and participant water use (see Appendix I for indoor water efficiency index 

and scores).  The analysis did not reveal any significant patterns relating household 

infrastructure to water use although the findings broadly reinforced the need to support 

uptake of water efficient household equipment to support improved water demand 

management.  

                                                 

 
1 No participating households had dishwashers 
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8.5.1.4 Outdoor water infrastructure and practices 

Because the smart meter data end-use analysis showed outdoor water use to be 

a key driver for water use in the community, it was important to establish greater 

understanding about how and why outdoor water was used.  

Watering the Garden 

In relation to watering gardens, key findings were:  

 70% (n=16) of respondents indicated they water their garden, with 62% 

of those only watering in the dry season (44% of total). 30% reported 

they did not water the garden. 

 of those households that water their garden, 25% water every day, 19% 

water up to 5 times per week and 55% do so only 1-2 times per week. 

88% watered for less than 2 hours at a time. 

 46% of high-water users2 watered the garden 3-5 times a week or more 

often, while only 22% of low water users did so.  

 in considering how gardens were watered, more than half (56%) of those 

who watered outdoors used a hose directly with no water efficiency 

devices attached, and less than 10% used a sprinkler or soaker hose3.  

 importantly for water security considerations, of those that water their 

gardens 31% (n=5) don’t use mains, they rely on other sources, such as 

rainwater tank, bore or recycling water from laundry. 

Substantial potential for improving efficiency of outdoor water use was 

identified in simple water efficient tap and hose fittings.  

                                                 

 
2 Exploration of key patterns included determining high and low water users was conducted but not 

included in this thesis. High water use for this purpose was considered above the median value for 

average daily per person water use of participants measured from the smart water meter data.  
3 Water efficiency is not solely determined by the hose fitting, time of day and duration of watering as 

well as type of vegetation all influence efficiency with which water is used to grow vegetation. For 

vegetable gardens for example, ensuring water soaks into the soil around the root system (rather than 

lost to evaporation) is of primary importance. This may be achieved effectively by hand hosing for a 

short amount of time regularly, however if one is away, a soaker hose might be more effective. 

Mulching the area is also critical. One technology is not necessarily more efficient than the other, 

depending on how it is used and for what purpose. 
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Participant responses elaborate on the reasons for the way outdoor water is used4: 

“I only have one plant. I love gardening but respect when they say not to use water 

outside.” Mas21 

“I only use with bore water. Don’t use council water for watering” Mas 6 

“[Partner] doesn't let me water. When he's home we carry a bucket [of water] from 

[rainwater] tank.” Mas17 

“I use the washing machine water on the sweet potato” Mas 5 

Because alternative water sources do not impact on the mains metered water 

consumption, and the mains supply is the key focus of water management, there has 

been little attention to the ways in which residents access other sources of water and 

the safety risks or sustainability benefits they provide.  Understanding all sources of 

water available to a community is critical for overall water sustainability on the island 

and for thinking about transformative approaches to water governance. These 

alternatives are discussed further in section 8.5.2.2.  

Other outdoor uses 

Watering the garden was only one area of outdoor use. The lifestyle on the island 

revolves around outdoor activities including eating, gathering, social activities and 

livelihood activities, with some households having outdoor showers and outhouses as 

well as full sink and bench set up outside Figure 8-9.   

    

Figure 8-9 Examples of outdoor kitchen bench and cleaning areas on Masig 

(Photo source: M. Jackson) 

 

                                                 

 
4 Note that all quotes from the survey only are taken from written notes rather than transcripts and 

although all care was taken to record verbatim, there may be some minor variations in wording. All 

interviews were recorded and quotes from interviews provided here are therefore direct transcriptions. 
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department of housing call centre directly and 2 reported at the council office reception 

(Figure 8-12).  

 

Figure 8-12 Participant leak reporting point 

 

No written document to guide leak management process was available to the best 

of my knowledge. Participant and stakeholder interviews however, revealed the 

official process for reporting and fixing leaks for public housing on Masig requires 

residents to call the Queensland Department of Housing (Department of Communities, 

Housing and Digital Economy at time of writing) call centre to report the leak in the 

first instance. TSIRC also employed a housing officer whose role was to liaise between 

QBuild and communities in the region, the housing officer was located on Masig. 

Some confusion was evident about roles and responsibilities, particularly between 

council and the Qld Government Department of Housing and their subcontractors. And 

the processes themselves were considered problematic – the blue phone (installed at 

the council to allow free calls to register maintenance problems) was not working (this 

included during any of my fieldwork visits) and interviewees were unclear on what 

was considered an ‘urgent’ issue that gets raised, identifying instances where large 

flowing leaks could take months to fix.  

The research identified that many residents do not report leaks straight away (it 

may take weeks to report a small leak to authorities and even up to a week for larger 

leaks). From time spent with householders, I observed first-hand a number of leaks 
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which had not been picked up by the householder. Factors influencing residents’ 

willingness to report leaks came into focus through interviews. Specifically, the leak 

maintenance process was considered cumbersome and inefficient with many 

participants dissatisfied with the process and time it takes for leaks to be fixed after 

reporting them (Figure 8-13): 

“101 problems with that [leak management process]. Should take less than 2 weeks. 

Sometimes 2 weeks turns into 6 weeks.” Mas20 

“Sometimes, people doing their jobs but you might have to wait a while.” Mas16 

“The blue phone [to Qbuild call centre] doesn't work. Call centre people in Brisbane, 

they have no idea. We have big issues with time and local know-how. We've got no-

one to run to. It’s very expensive and low choice.” Mas11 

 

 

Figure 8-13 Satisfaction with leak response time 

 

 

Potential hazards and health and safety risks were raised as impacts in the 

community from the poor leak management, which is closely tied to the public housing 

maintenance process: 

“It depends if plumber on island. Not happy with response time because water comes 

through the light, it’s dangerous.” Mas7 

0

2

4

6

8

10

12

yes no don't know n/a

N
o

. o
f 

h
o

u
se

h
o

ld
s

Satisfied with leak response 



 

Chapter 8: Applying the TCWG Framework on Masig: Steps 1-3 217 

“Another leak reported from the upstairs shower into the downstairs laundry, because 

they didn't put waterproof tiles upstairs in the bathroom. When the carpenter came...he 

said he'd put in a report. No response, not fixed.” Mas22 

The unreliability of the public housing maintenance process although frustrating 

to some, also led to informal ‘fix it’ responses through family and friends from within 

the community.  As theses participant statement highlight: 

“Sometimes take it upon myself, get the boys to look at it if it’s a washer - get the water 

officer. If more difficult get a plumber. Time response depends on their schedules.” 

Mas18 

“If we can fix things ourselves, we will. It has been a five year wait for a new toilet.” 

Mas12 

My reflective journal showed my thinking on the complexity of the leak issue at 

the time: 

“…so today the key theme would have to be leaks.  Two more telling me that they’re 

not happy with the process and that it can take months before someone comes to fix 

them. [Stakeholder] telling me they’re not supposed to fix anything without a qualified 

plumber, but there’s not one on the island! But then at [MAS 21] I also noticed that 

there was a dripping tap just going in the background, so I wondered if they would 

even consider that as leaking or not? So there’s different parts of the whole system 

that need fixing.” 

Fieldnotes, July 15, 2016  

Key findings under this theme suggest a multi-pronged approach that includes a 

strategic education and awareness raising program with capacity building activities 

related to identifying and reporting leaks, together with addressing inefficiencies and 

communication barriers within the management process which would contribute to 

reinforcing the ‘good’ practice of reporting leaks as householders build trust that their 

reports will be acted upon. 

8.5.1.6 System leaks 

The research identified the management process for leaks was not only 

problematic at the household level, but part of a bigger system wide issue of 

monitoring and management that can influence water security on the island. A 

community water balance was conducted to compare the research data with available 

community data. Although the raw data was of questionable quality, the analysis of 

this data set revealed a significant issue for community water governance - more than 
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knowledge about the water system and informed considerations for transformative 

community water governance potential. 

8.5.2.1 Water restrictions 

The Masig community has been impacted significantly by the imposition of 

water restrictions for a number of years (in place during the whole period of this 

research).  “Restrictions” in this case refers to switching off the supply to the 

community for certain time periods during the day, rather than excluding and enforcing 

certain types of water uses as a basis for conservation (Figure 8-15)6. The purpose of 

restrictions are to temporarily manage demand and supply during critical periods with 

the expectation for restrictions to be lifted “when conditions return to normal” (Torres 

Strait Island Regional Council, 2015a).  

 

Figure 8-15 Masig water availability times and estimates of community consumption 

indicated by DEO (as at start of research). (Photo source: M. Jackson) 

 

 

                                                 

 
6 A number of government services buildings have access to water 24/7 through rainwater tanks, 

including the council offices, health centre and school. This is also the case for many residences. 
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Community perceptions of water restrictions 

When asked about whether they agreed with restrictions, participant responses 

were mixed but with more in agreement than disagreement (Figure 8-16). Many agreed 

that water restrictions were needed to ensure everyone has water through the dry 

season.  

 

Figure 8-16 Response to whether agree with water restrictions 

 

For those that agreed, there was a recognition of the need for restrictions and the 

possibility of running out of water without them:  

 

“Yes, because without water restrictions and saving water, when we’re getting to the 

dry season and use it all the time we can run out. I pray for rain.” Mas8 

 

“Yes agree, they are the ones monitoring and I trust they know what they are doing.” 

Mas13 

Even for those in agreement with the need for them, other concerns and impacts 

were raised:  

“OK to have that but ask community about the times. Should come on earlier like 

6.30am for when people get ready for work and earlier in the evening.” Mas14 

 

“Restrictions are ok. Have to look after the water and give community enough, but it 

is still annoying.” Mas 19 
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Those in disagreement with having restrictions raised issues about impacts of the 

restrictions and questioned the basis for them and the way water is managed: 

“The water system hasn't been that good you know they put that big desal in there so 

we can use water like all Australians use water, but since that thing is there, we've had 

this restriction period at all times.” Mas 5 

 

“We have so many comments towards people that are handling this job but don’t seem 

to be listening or adapting ideas to minimise water demand. They are not listening. 

There are health issues, we need more [water] than restriction hours.” Mas 4 

Some participants felt it unfairly penalised them: 

“I’ve been water efficient all my life so why be limited when I have been doing the 

right thing?” Mas 3 

 

Perverse outcomes of water restrictions identified 

A range of negative impacts and perverse outcomes were raised by community 

members.  Vulnerable members of the community including the elderly, sick and 

young were considered to be more at risk from impacts of restricted water. One 

participant, a carer for a disabled relative expressed concern about the water situation, 

noting the increased risk of having to use stored water, that the relative who could not 

speak would not be able to communicate any problems or deal with it by themselves, 

this was not acceptable for the household and they instead had a 24/7 tank system to 

alleviate this risk. 

A key health risk being created through the water restrictions was identified as 

increased risk of exposure to pathogens and contaminants from stored water for use 

during restricted hours. The majority of participants (n=14) use a combination of 

filling buckets or baths and tank water during restriction hours. with some raising 

concerns about cross-contamination from washing hands and faces and then using the 

water across multiple family members. Those with young children were particularly 

concerned. Also, for elderly, sick or disabled/injured and those that live on their own, 

needing to carry heavy containers of water to where it is needed, such as flushing 

toilets at night was problematic. Others indicated they would leave the flushing until 

the morning - leaving waste products in the toilet for up to 10 hours. With households 

with up to 14 occupants recorded on the island, this is not a sustainable outcome.  
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There was evidence to support that water restrictions may actually be leading to 

additional water consumption within households in situations where the water turned 

off when taps were running. If residents were not home when the water came back on, 

the water would continuously run until noticed, sometimes overnight:  

“So that’s an issue, water restrictions. When you use the tap sometimes you forget to 

turn it off and that's when you lose a lot of water…when you’re out of the house …it 

runs until you get back so I don't know if there should be some sort of alarm for the 

waters running.” Mas5 

I also observed this occurring on two occasions while conducting interviews in 

participant homes. One household indicated returning to flooding downstairs after the 

children left taps on and no one was home when the water came on:  

“…went out to work, came home and the water was running. Left tap on when water 

was switched off, when it came on, the tap was on, so it was running.” Mas9 

“Only use mains outdoor tap to see if water restrictions are on or not.” Mas2 

 

Other impacts identified include negative impacts on water infrastructure, as this 

governance stakeholder highlighted: 

“Pipes weren’t meant to have water turned on and off, the change in pressure 

increases the risk of cracking etc.  It’s not being run the way it was designed.”  Stkh 1 

Some participants also were concerned about impacts on their own household 

appliances: 

“You're on your washing machine and then the water goes off and that washing 

machine cycle is going with no water and then you have to end up buying another new 

washing machine later on down the track.” Mas5 

 

Other areas of impact identified through the research included: concerns about 

availability of water for emergencies such as fires; restricting local food production 

and ‘beautification’ of the community; and impacts on cultural and community events, 

exemplified by the 80th Anniversary of First Council celebrations (August 2017), 

where residents were asked to limit the numbers of friends and family who would 

travel to Masig to join in the celebrations because there wasn’t enough water to support 

such an influx of visitors at that time;  

Overall water restrictions and their impacts was the most pressing issue for the 

Masig community. The following journal entry provides an outsider perspective on 

experiencing and listening to other experiencing daily life with water restrictions: 
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“This issue about the water restrictions is really concerning. If this was in Brisbane 

or Sydney, it would last about 5 minutes before there was such an uproar.  But nobody 

even knows about this and that Australians are living like this. And there’s no 

transition plan for how they get to not have restrictions anymore. The council couldn’t 

give me any answers on that. Nobody seems to know under what conditions the water 

supply will go back to normal.  Some people even said it will never go back – they’ve 

just learnt to live with it.” 

Research journal entry, July 14, 2016 

The TSIRC drought management plan7 claims that introducing water restrictions 

is the most effective way to reduce water consumption, and this view was reinforced 

by those responsible for implementing them. But the research highlighted a range of 

impacts on community members, and they are acknowledged as “an ongoing point of 

contention between the council and community” (Stkh 2). By imposing restrictions 

over the long-term, the potential building of capacity within the community for water 

conservation behaviours and practices is being undermined as the ‘stick’ approach 

removes intrinsic incentives to act conservatively towards water.  

8.5.2.2 Alternative water sources: bores, rainwater tanks and “24/7” water  

Households on Masig have potential access to a number of water sources for 

their supply other than the mains (‘town’) water including tank water and groundwater 

bores.   

A number of bores were identified across the island by participants that were 

original supply and collection points for freshwater in households prior to the modern 

water system being installed, but now lay mostly unused.  Concerns about the current 

state of maintenance of bores was given as the main reason for not using them as the 

water was not considered fit to drink, or access without a pump was difficult. One 

resident had an operational bore in their yard. For bores that were on particular 

properties, the description was unclear as to who was able to access them, with some 

treating them as private yet multiple participants referring to the same bore as being 

one they would use.  But two bores were not in use because the locals were waiting on 

others to clean them and install working pumps – the interviews indicated confusion 

as to whose responsibility to maintain the bore infrastructure – residents or council.  

                                                 

 
7 Hard copy document obtained through council contacts. No publicly available document could be 

found online. 
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All participant households had at least one rainwater tank, with the majority with 

two tanks (n=19) and one household reporting four tanks (one not functional). 30% of 

participants interviewed did not know how much water storage capacity they had in 

their tank/s.  Not all tanks were functional however, being in various states of repair 

with nowhere to dispose of them at end of life. Some are on stands and gravity fed, 

while others are at ground level and may have a pump attached, however over a third 

of houses did not have pumps and over half of those that did were not working. No 

stakeholders could advise of a standardised process for allocating rainwater tanks and 

stakeholders indicated that the council were establishing clearer rules with respect to 

tank installation and use during the period of this research.   

Equity of supply was also a key issue through what locals refer to as “24/7 water” 

setups (i.e., water availability 24 hours a day, 7 days a week). During the course of the 

research, it was discovered that rather than all households being directly connected to 

the mains water, a hybrid system exists in some households, where the mains water is 

piped directly into a tank which can be filled up from the mains. In some cases, the 

tank also is filled with rainwater from the roof so the chlorinated mains water mixes 

with the untreated rainwater from the roof, problematic where rainwater is not treated.  

This configuration allows households a large storage system that is available across 

the seasons as it is not dependent upon rainfall. It was unknown at the start of this 

research how many households had this configuration, council staff estimate was four 

or five households across the community.  Five participants had this setup at time of 

survey with two further participants changing to this setup during the period of the 

research took the total within the sample population up to seven. Presumably if 

representative sample there could be almost double that in the whole community. 

Perceived benefits of a 24/7 tank setup were identified as autonomy in decision-

making about when and how water is used in households rather than the council 

imposing times, as well as increased security and peace of mind. Although it was clear 

that such an arrangement would provide the desired freedom of choice at the household 

level about water use, according to the information I had gathered and observation of 

system set ups, I did not identify any specific water conservation outcomes arising 

from this set up.  

During the research period, the idea that all households should have a 24/7 tank 

setup gained traction. A number of participants had assumed that by raising this with 
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council (the Elders group presented the idea at a council meeting), that it was a given 

to be put in place community wide as one stated:  

“We are all getting 24/7 tanks, we’ve spoken to the council about it and they agreed.” 

Mas 4.   

However, at the end of this research, upon checking on progress with the council, 

this topic did not appear to be on any agenda or have any project funding for action, 

and the senior management could not recall it as a commitment. 

8.5.3 Water Quality – community perceptions 

Although water demand was identified as core concern of stakeholders, water 

quality issues at the household level were of major concern to participants.  Some of 

these have been discussed with respect to water restrictions.  But through the survey 

and interviews I explored perceptions and practices related to drinking water quality 

and briefly present results of these following. 

8.5.3.1 Perceptions of drinking water quality and household practices  

It was identified that drinking water from the mains supply (also referred to as 

tap water or ‘town’ water) is not the dominant practice amongst participants. 9 

participant households indicated they do not drink the mains water at all, a further 6 

only sometimes drink mains water with the remaining 8 participants drink the mains 

water. In exploring reasons for not drinking the mains water, the participants view of 

the quality of the water was mixed (Figure 8-17).  

A majority of respondents (n=12) indicated the water quality was sometimes 

good and sometimes bad. With only 4 respondents indicating it was good all the time. 

Respondents who didn’t drink mains water showed a clear preference (n=20) for 

drinking rainwater (from household tanks). Although rainwater was the predominant 

alternative source of drinking water, residents also bought bottled water (n=8) and one 

participant reported also drinking soft drinks as a replacement. 

Reasons for not drinking mains water related to cultural practices and aesthetic 

preferences as well as concerns for safety. As these participant comments highlight: 

“Prefer drinking rainwater, it’s fresher. We use a bucket to collect rainwater, but if 

bucket empty we’ll drink tap water. Whichever is more convenient but prefer 

rainwater.” Mas 12 
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“I come from a time when we only drink rainwater. Part of our environment, always 

drink rainwater. We had 200 litre drums for drinking as kids.” Mas 11 

 

 

Figure 8-17 Results of Question: What do you think of the quality of the water supplied 

to you? 

 

People’s perceptions of risk and quality are influenced by a range of experiential 

factors such as hardness, taste, colour and odour of water (Jaravani et al., 2016). 

Reasons given for not drinking the tap water were evenly attributed to not liking the 

taste, smell, concern for safety or a combination of these. Overall, the smell and taste 

of chlorine was the key reason that people did not drink tap water (n=17): 

“I don't trust town water, it’s the chlorine. It doesn't taste like rainwater. Rainwater 

tastes like fresh water.” Mas 19 

“It can be strong, can smell it from the tap.” Mas 16 

Other reasons identified included the water smelled or tasted of mould, algae, 

looked brown or had a chemical taste. 

“See water sometimes is brown and smells. The pipes were laid a long time ago.” Mas 

15 

“Towards the end of the year water gets a bit brackish. When washing clothes, the 

powder doesn't dissolve. The quality changes with the seasons” Mas 5 

0

2

4

6

8

10

12

14

good all the time good most of the time good sometimes /bad 
other times

bad all the time

N
o

. o
f 

re
sp

o
n

d
en

ts

What do you think of the quality of the water 
supplied to you?



 

Chapter 8: Applying the TCWG Framework on Masig: Steps 1-3 227 

These concerns overlap with safety concerns where some participants indicated 

uncertainty about whether they could trust the safety of the mains water supply.  

8.5.3.2 Treating drinking water 

An equal number of participants (48%) reported that they do not treat mains 

water from the tap or treat rainwater from tanks. While 39% of participants do treat 

both the mains water, and the rainwater by boiling it before using. This was related to 

a lack of trust in the safety of the water and trying to address the chlorine and other 

aesthetic issues discussed above: 

“We boil the water sometimes for the baby [bottles]” Mas19 

“If water officer is away then other people are not qualified to look after this, they’re 

not trained to make it safe. They don’t regulate it enough. There was a virus in the 

community I thought it could be from the water, made people sick.” Mas 7 

Others indicated changing their practices over time that reflects an understanding 

of the upgraded water system. 

“Used to boil the mains water but now they say it is safe. They will let us know if not 

safe” Mas 12 

“Used to treat it before treatment plant installed” Mas 21 

Of those that treated the rainwater from the tank before drinking, safety was a 

main concern. Repair and maintenance of roofs from which the rainwater tanks are 

filled and uncertainty about cleanliness inside the tank and capacity and processes for 

maintaining the tank were all raised (see for example Figure 8-18): 

“All [the rainwater] goes through, there's no guard up there on top of the tank that's 

where it doesn't come safe.” Mas 1 

“…there’s paint from the roof in the rainwater.” Mas 15 

“Drink rainwater before but kids end up with tummy aches, not sure if town water 

treated. … Need to fix the guttering.”  Mas 22  

Management stakeholders echoed community concerns about the safe 

management water within homes in some instances.  With respect to providing good 

quality rainwater tanks, during the first half of this research project, the council banned 

rainwater tanks from all new residential buildings, based on advice from key water 

staff on Masig. 
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Figure 8-18 Plants growing from organic matter build up on intake filter to rain tank 

(Photo source: M. Jackson) 

From a management perspective, responses implied there was an expectation 

that the community needs to prove to the council that they can be trusted to have a tank 

system: 

“There’s a lot of issues…I know people…have a deputation to the council and say 

"tank system" and I argue the point to the Elders…if we on tank system, we need to 

prove, we’re yet to prove, if the water…is treated. Because now, have a lot of health 

issues. We got to look at that…fair enough you want 24 hours water, but there’s other 

things tied into it that.” (Stkh 2) 

The council later changed to accept tanks on all new homes, but at the end of the 

research, there was no indication that household treatment of rainwater tanks would 

be done by council or training and capacity building given to the community for the 

maintenance of rainwater tanks.  

Through the research, the community participants raised a range of issues related 

to the safe management of water in the community and highlighted the need for 

strategies that address the mix of cultural and social meanings associated with water 

and the practical challenges and constraints to safe and sustainable water supply and 

use. 
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8.5.4 Inclusion and participation 

Although water is a key focus of this research, for communities, water is just one 

part of a healthy community system. The importance of “supporting and strengthening 

the participation of local communities in improving water and sanitation management” 

is well recognised (United Nations, 2015b). Through the community interviews, I 

explored with the participants their experiences in the community to better understand 

how a transformative approach to community water governance could be tailored to 

the local context. 

8.5.4.1 Relative priority of water issues compared with other community 

wellbeing issues 

An activity as part of the interviews sought to locate water issues amongst the 

factors that community members value as important to them. The activity presented 

key elements of a healthy community on enlarged laminated photos (using images 

relevant to the local community) which participants were able to move around to rank 

in the order they thought was most important to them for a healthy community. 

Participants in this activity (n=9) were asked to indicate the relative importance of 

different aspects of a healthy and prosperous community (Figure 8-19 shows the 

ranked average and median responses). Further details of the method used is described 

in Chapter 3, Section 3.3.3.8.  

The results indicate that accessing fresh water was less important to respondents 

on average than local jobs, good healthcare and reliable power supply, but more 

important than cultural business and sports and recreation. By incorporating this 

knowledge into messaging and design of sustainable water management activities and 

decision-making about water, it points to a potential for increased support and uptake 

of sustainable water efforts over the long-term by community members if water 

outcomes are linked to local employment pathways and business opportunities, and to 

healthy bodies and living. 
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Figure 8-20 Community Capitals Assessment ranked according to average for 

participant responses (n=16) 

 

The community capitals assessment (shown in Figure 8-20) indicates that the 

participants, on average viewed the different assets in the community as at an ‘OK’ 

level, on average ranging between 5 and 6.3 out of a possible 10 (where 0 is very poor 

and 10 is excellent).  Responses to individual question indicated a wide variation of 

responses however (see Appendix J for responses to individual questions).   

Cultural capital was rated as the strongest capital available within the 

community.  Many traditional cultural practices play a strong role in island life and 

certain traditions are still being practiced, such as cultural dances, ceremonies, making 

traditional drums, weaving, fishing and food preparation and so on.  

“…Old [Name] - he's doing all the drums…he's teaching the young ones how to do 

drums, how to carve a thing. And young [Name] is good at that too, he's good, he's 

teaching the ladies what to do, he's doing baskets and all sorts of things.” Mas 12 

Also identified was a concern that important knowledge was being lost or was 

at risk of being lost as many of the Elders were nearing the end of their lives. 

“Don’t know how much of them [Elders] left on the island now. We trying to do the 

same to our kids like the elders…sometimes at night we share with our kids what we 

learn from our parents down.” Mas 15 

This result was also interesting in the context of the results of the priority ranking 

where culture and cultural business was at the lower end of importance for those 

surveyed.  
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Natural or ‘productive’ capital was also ranked as a strength in the community, 

primarily marine resources, and many participants commenting on the fishing as 

critical resource for both food and income, reflecting some of the earlier participatory 

scenario work for climate change resilience (Butler et al., 2012). Land resources were 

viewed as less well utilised, and participants referred to the need to grow vegetables 

and gardens rather which was constrained by water restrictions. 

Social capital was also viewed strongly, particularly bonding social capital that 

encompasses the interpersonal connections, familial ties and kinship (and has multiple 

points of connection to cultural capital). This is in distinction to bridging capital which 

ranked lower and is the type of social capital that is about networks and connecting to 

outside groups and information.  Interestingly, participants viewed that as the role of 

council primarily – identifying a potentially deep-seated barrier to sustainable water 

management that needs to be addressed. 

Human and political capital ranked roughly equal toward the lower end of the 

scale. Responses here related to lack of knowledge and expertise within the 

community, lack of access to training and support for certification and so on.  Although 

it was also noted that there were significant skills within the community which were 

not being used optimally for the benefit of the community. For example, in relation to 

water issues, requiring qualified plumbers to fix any water infrastructure problems in 

public housing, with many smaller issues that could easily be addressed with some 

simple training or change of processes to allow lower-level qualifications. Within this 

capital, questions of leadership revealed both satisfaction with representation and 

advocacy on behalf of the community and concerns: 

“Very cooperative here, council always contact us. There’s PBC, health, youth, justice. 

It’s not perfect though, room for improvement” Mas 1 

“…important for me is [Masig Councillor] not stay on the island, people need to 

discuss things with him, he's not here. Otherwise he's good, he listen to us, and always 

will help the community, but how can you help the community when you spend more 

time [away].” Mas 3 

Infrastructure, as part of Built capital was rated poorly. Further analysis revealed 

a split between views on general infrastructure and housing, with the latter pulling 

down the average ranking. Issues with housing included overcrowding, lack of 

response times to maintenance requests, and little investment in renovations over the 
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longer term.  This was a key area that was seen as a drain on the community and 

affected quality of life. Some considered this the most important issue: 

“…water goes into housing and housing is one of the most important things in our 

community they are like priority number one both of them.” Mas 4 

The lowest average score was financial capital.  Knowing how to access financial 

support for business development and micro-economic activities was seen to be 

problematic. In observation also, many participants were not aware of any aspects of 

financial capital which also reinforces the low score.  In relation to accessing financial 

guidance on how to access financial or business support, one participant commented: 

“…there may be people on the island who would help and put something out, from the 

council side or something, to tell people there's opportunities for starting up a business 

or something. If they know something about it, but we don't know. It comes back to the 

communication.” Mas 15 

On the whole, the activity provided valuable insights into community 

perceptions of community life. Building on the perceived strengths of culture and 

strong community ties, for example, can be tapped into to support sustainable water 

management. Similarly, for less strong areas, water governance activities can be 

tailored to build these capitals. The results of this community capitals assessment has 

important implications for the ways in which water governance can be modified to 

better represent the needs and preferences of the communities and align with 

community aspirations. 

8.5.4.3 Community knowledge and engagement about sustainable water 

Key governance actors advised of multiple ways the community had been 

informed about sustainable water management issues, including visiting houses in 

person during periods of low water storage, notices up on the council noticeboard and 

at the shop and holding community meetings. However two-way engagement driven 

by council was less commonly identified.  The research indicated a gap in knowledge 

and skills of water governance actors around concepts and methods for effective 

education, engagement and capacity building capacity and awareness in the 

community. A key stakeholder for example indicated keen interest in pursuing further 

skills building, however no one stakeholder group or individual indicated any 

responsibility for ensuring outcomes along those lines. Establishment of a water 

committee just prior to the start of this research demonstrated initiative in this area, 



 

Chapter 8: Applying the TCWG Framework on Masig: Steps 1-3 234 

but little knowledge of how to sustain such a collaboration to deliver long-term results, 

with adhoc meetings, no strategy and little follow up or communication, encapsulated 

in the following comment: 

“We gonna sort it out and like I said, hopefully we’ll be able to stay on top of it now 

we have a good rain and the full capacity of the dam. And if we can maintain that, then 

we’ve probably got no use for the committee. Committee only comes in when we have 

a crisis.” Stkh 2  

It was evident that despite previous efforts, sustainable water strategies that 

involve the community have not been effective beyond short-term with limited impact 

on the residents - less than half were aware of any programs or education related to 

conservation and efficiency (two programs had been run by state government and 

utilities in the previous five years on the island).  

A need for effective, long-term education in the community about water 

sustainability, what constitutes a suitable and sustainable level of water consumption 

for households and how the community to get to a point of having a water system that 

meets the requirements of the community sustainably. This requires moving beyond 

the current infrastructure-based solutions that have not addressed the underlying issues 

of water supply and security in the context. 

8.6 CHAPTER SUMMARY  

In this chapter I have presented the application of the first three steps of the 

framework in Masig. The majority of effort focused on a detailed and systemic 

baseline of issues using mixed methods to ensure the complexity and 

interconnectedness of issues are captured.  This baseline shifts the perspectives 

previously employed in managing water on Masig across a number of key aspects in 

relation to sustainable water systems. Novel insights into how households use and 

perceive of water, water management strategies and their lived experience of these 

were generated, allowing a more accurate and informed set of water sustainability 

actions and messages to the community. Table 8-4 summarises the key findings from 

the systemic baseline and implications for water governance on Masig. The data and 

lessons from this are built on in the remainder of the implementation process presented 

in detail in the following chapter.  
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Table 8-4 Summary of key findings and implications for water governance across four sustainability themes 

Transformative water themes Key Findings from systemic baseline Implications for water governance on Masig  

Water demand and efficiency - Poor data collection, monitoring and management processes 

have been in place (although recent investments in SCADA 

systems have helped) 

- Making assumptions about water use have led to poorly 

targeted management strategies 

- Residential water consumption is highly varied across the 

sample, assumption of high water use applied to the whole 

community is incorrect 

- Outdoor use and leaks are ‘low-hanging fruit’ 

- Multiple socio-cultural drivers for high outdoor water use 

exist including cleaning -fishing gear, outdoor areas and 

cars, kids play, cooling, dust suppression and 

greening/gardening 

- Household health hardware – infrastructure and appliances 

constrain ability of residents to conserve water effectively 

- Many residents have poor knowledge of their own water use 

and how that fits in the context of sustainability goals 

- System losses could be much higher than being estimated 

which has implications for management strategies  

 

- Poor data/gaps in knowledge and uncertainty about where 

water goes on the island has limited ability to manage water 

sustainably for the long-term and has led to inequitable 

outcomes 

- Highly varied water uses across the community - using 

averages to determine management strategies limits 

potential connection with community members and 

ongoing support for conservation efforts 

- Coordination and improvements are needed for 

management of leak identification and maintenance process 

- Education and capacity building strategies for the 

community are needed that build on existing knowledge 

and use systemic, dialogical tools.  

- Top-down approaches and information provision are 

having very limited impact on conserving water and 

expectations for sustained behaviour change based on these 

strategies are unwarranted 

- A social practice lens applied to management strategies that 

engage the community – consider interactions between 

infrastructure, values and attitudes and capacity of 

community members to change and is likely to support 

more sustained changes in water use  

Water security and 

accessibility 
- Water restrictions have many unintended/perverse outcomes 

and are not driving water efficiency, rather, restricting 

consumption while impacting daily life 

- Perverse outcomes include inconvenience, increased 

potential health risks, particularly for vulnerable community 

members – elderly, young, sick or disabled; impacts on the 

water infrastructure, potentially reducing its lifespan; and 

effects on community wellbeing and cultural practices 

- The community would benefit from technical experts, 

managers and community members coming together in 

dialogue in a long-term water planning process to discuss 

challenges and options across the spectrum and identify 

technically, economically and socially feasible solutions 

- Further investigation into a range of technically feasible 

solutions is needed to inform decision-making, these need 

to be considered in the context of resident’s preferences so 
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Transformative water themes Key Findings from systemic baseline Implications for water governance on Masig  

- Water restrictions, although understood as necessary by the 

majority, are however unpopular and there is lack of clarity 

about under what conditions they will end  

- “24/7” water is a priority for the community that has no 

strategic plan in place to work towards removing in a way 

that is sustainable in the long-term  

- Inequities in distribution of water infrastructure have led to 

different community members having different capacity to 

cope with water stressors and being impacted differently  

- 24/7 tank setup is desired by residents and will provide more 

freedom and control of water for residents during water 

restrictions but will not, as is being argued, lead to 

sustainable supply 

- Without consistent dialogue, misinformation is spreading 

about preferred solutions 

- Bores are not being utilised to maximum value and 

management lack basic data on supply, recharge and quality 

to plan to bring them into use 

- There is no technical understanding of recycled water use as 

an option on the island 

- No single strategy can address the multitude of issues related 

to water security 

 

that solutions support all governance actors needs 

- A combination of strategies likely to be needed include: 

- renewed leak management process  

- an ongoing education and capacity building strategy to 

ensure water wastage, leaks reported  

- improved household infrastructure – 24/7 set up and 

more efficient fittings together with a cap on daily 

household water use based on quality household use 

data 

- Collaborative dialogue should be used to work through 

desirability and feasibility of water management options to 

address restrictions and water access, to address 

dissatisfaction and tension within the community  

 

Water quality, health and 

safety 
- A preference for drinking ‘fresh’ rainwater is present in half 

the participant households, similarly approximately half do 

not treat rainwater before drinking 

- Residents are put off drinking mains water due to primarily 

the smell/taste of chlorine from the treatment dosing as well 

as a range of other odour, taste and safety concerns  

- Variation in quality of mains water may have implications 

for trust in its safety 

- Current water system testing ignores the reality that many 

islanders drink rainwater without treating it, this isolated 

focus on ‘town’ water needs to be expanded to encompass 

all drinking water sources and a program of testing and 

long-term monitoring implemented 

- Strategies to ensure fluctuations in chlorine dosing is 

needed as a foundation for consistency that builds trust in 

the mains water as a drinking source 
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Transformative water themes Key Findings from systemic baseline Implications for water governance on Masig  

- Rainwater tanks are not consistently managed safely and are 

a potential health risk from contaminated water  

- Community members are lacking the knowledge, resources 

and tools to ensure rainwater tanks are safe 

- Storing water for use when water restrictions are on, is a 

significant health issue, with increased potential for cross-

contamination, as well as in transporting heavy containers 

 

- Council led rainwater tank checking and provision of 

treatment is likely to be needed in conjunction with a 

training program for residents to clean and maintain their 

own tanks 

 

Inclusive and participatory - There is significant potential for monitoring and feedback of 

residential water use in real-time or near real-time as a 

foundation of all other education and engagement activities 

and long-term capacity building across the community 

- Lack of consistent communication from council to residents 

has led to dissatisfaction and tension within the community 

- Conflicting priorities within and across organisations and 

lack of coordination have left gaps in aspects of water 

sustainability 

- Some community members are happy with the level of 

involvement they have had and fine with others leading on 

their behalf 

- Previous community engagement efforts about water 

sustainability have had little impact over the long-term, 

participants indicated lack of awareness about what those 

efforts entailed implying ineffectual design and 

implementation in relation to long-term, sustained 

knowledge outcomes for community members 

- Community perceptions of water and its relative importance 

and relation to other aspects of community life show that 

water is important as a foundational aspect of community 

life, but health and employment are even more important  

- The Masig community perceives its strengths as a strong 

- Key lesson from previous conservation efforts is that they 

have not been designed to effectively build long-term 

capacity and support improved water sustainability 

- Clear processes of governance including roles and 

responsibilities, timeliness resourcing are required 

generally, but particularly with respect to leak reporting 

and fixing, planning for removing water restrictions and 

feasibility of alternative water sources 

- Regular monitoring and feedback on residential water use 

should be implemented as a key strategy to engage 

community members 

- Incorporating understanding of community perceptions of 

water in management strategies supports more locally 

relevant strategies and generate more local support 

- Recognising that changes to water governance will require 

additional resources is an opportunity to invest in more 

locally employed staff and upskilling community members, 

while delivering improved quality of life.  

- Framing of the problem leads to different management 

focus and outcomes. For e.g., high water use framed as lack 

of knowledge or willingness of community to save water 

assumes community at fault; high water use framed as poor 

communication and coordination becomes a management 
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Transformative water themes Key Findings from systemic baseline Implications for water governance on Masig  

culture and traditional knowledge, natural resources and 

social ties in the community that could support or be 

supported by water governance activities. Weaknesses that 

water governance activities could help to build up include 

local employment and businesses. The poor public housing 

maintenance was identified as a key area for improvement 

that constrains a sustainable water system 

 

fault; high water use framed as a problem of both 

management and end-users assumes need to involve all 

actors in solutions that support mutual action and 

reinforcement of new practices.  
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trial and feedback given to participants and stakeholders throughout the process (step 

7) and how community participation was integrated into evaluating the process (step 

8). Also covered in this chapter is how knowledge sharing was facilitated. The findings 

presented here also contribute to achieving Objective 3 and answering the third 

research question RQ3 What considerations, lessons and implications for governance 

practice can be drawn from applying the TCWG framework in a remote community? 

This chapter is structured as follows:  

Sections 9.2 – 9.5 presents results of adapting and implementing Step 4 - 8 of 

the TCWG framework respectively. Section 9.2 describes the identification and 

prioritisation of objectives and strategies (Steps 4 and 5) focusing on those suitable for 

a small-scale, short-term trial of household water demand strategies; Section 9.3 

describes the implementation of the trial of water demand management technologies 

and strategies with participants over an 8 week period during the research and how 

these were informed by the local context (Step 6);  Section 9.4 describes the process 

for monitoring and feedback (Step 7) used and the results of the trial on the key 

indicator of community water consumption; Section 9.5 describes the participatory 

processes conducted to obtain feedback from participants and stakeholders in 

evaluating the project and contributing to prioritising activities beyond this research as 

part of a longer-term strategy toward transformative water governance. In Section 9.6 

the knowledge sharing activities that were conducted throughout the research with 

community and external governance actors as part of the transformative governance 

framework are discussed together with their impacts in contributing to implementing 

social learning at the regional scale. Finally, I conclude the chapter (Section 9.7) with 

some brief reflections and observations associated with implementing the TCWG 

framework in practice. 

9.2 STEPS 4 AND 5 – COLLECTIVELY IDENTIFY AND PRIORITISE 

GOALS AND STRATEGIES  

In the conceptual TCWG framework, the steps following the baseline 

assessment are to collectively identify goals and strategies (Step 4) and prioritise 

strategies and actions (Step 5) to achieve identified goals, toward realising the longer-

term community vision.  Part of the adaptation to the local context led to these two 

steps being combined in practice. This was because identification and prioritisation of 

goals and strategies had to some degree organically fallen out of the data gathering 
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phase as part of establishing relationships, vision and conducting the systemic baseline 

assessment. The urgent need for improved household scale water use data and a focus 

on demand management as part of a resilient water system were the priority activities 

to focus on at the start of the research. A clear goal to better understand water demand 

and strategies to improve efficiency emerged out of the first phases of the research.  In 

addition, after the first three steps, there was new knowledge generated about the 

community water system and issues that needed addressing, which was important to 

revisit and consider this new knowledge in a participatory way with the community. 

For that purpose, a participatory community workshop was run to support future 

community sustainable water management by gathering feedback on the activities and 

findings to date and to run a water management prioritisation activity (detailed in 

Section 9.5 - Step 8 Participatory evaluation). It was decided that a streamlined process 

of community and stakeholder engagement could be conducted to achieve both steps 

4 and 5 and avoid duplication of information already gathered and wasting people’s 

time. 

9.2.1 Co-designed household water demand management strategies  

The baseline process and findings indicated significant potential to build water 

conservation knowledge and capacity through a program of household education and 

targeted action to help with sustainability of the supply on the island. This reflection 

on an experience interviewing a participant in their home highlights some of my 

thinking at the time: 

“…I sat there with [participant] and the whole time, just outside the front door, the 

hose was running full on - who knows how long it had been going. There was a big 

pool of water and a little river just going straight out onto the road and I got the sense 

like [they] didn’t even realise it was on. Later we were talking about outdoor water, 

so I mentioned the hose running and [they] seemed surprised. After we had finished, 

we turned it off, no troubles. And just from being there at that time, that probably saved 

hundreds of litres of water from being wasted just that day. When I see things like that, 

I know there’s such a case for a good water conservation education program.” 

Research journal entry, July 13, 2016 

Prioritising which activities to trial for water demand management occurred 

through a co-design process via face-to-face discussions with individual or small 

groups of participants.  

Results of the baseline water findings for each household and community level 

(aggregate of participants) were discussed individually with participants through the 
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second-round fieldwork interviews. It is acknowledged that in an ideal situation, 

collaborative processes are needed to generate authentic and meaningful engagement 

and sustain community interest and support. But in the real-world context of Masig, 

deeply cooperative design processes were constrained by limited time in the 

community, interest and knowledge and skills of participants.  I therefore, did some 

preliminary work to narrow down the options presented to participants. From the 

analysis of the baseline, I had matched potential demand strategies according to the 

following criteria: 

 targeted – to what the household baseline showed in terms of areas for 

improvement 

 simple - simple steps/actions that are easy to understand and easily 

adopted 

 easy - as few technical or support barriers to implementation as possible, 

i.e., controllable by participants and not dependent upon intermediaries 

for success. 

Thus, the baseline findings and boundaries of the research informed which 

potential actions were focused on so that strategies were tailored to the household, 

together with the control or influence that community members had to successfully 

implement the initiative. These criteria were deliberately pragmatic in order to increase 

the likelihood of successful uptake where results could be generated in the short-term. 

From this small-scale learning experiment, results could be fed back to the community 

and water governance actors to further inform strategies and direction for future 

beyond this research.  

The findings of high variability in water consumption at the household level, 

high outdoor water use and the need to better address leaks and build awareness and 

knowledge of the importance of saving water, were the main guiding factors in the 

identification and prioritisation process. But household water management was given 

priority over addressing the leak reporting and fixing process due to the latter requiring 

significant institutional buy-in and community members having very little influence 

over whether the process could be successful in the short-term. Within the household 

demand management options, these were tailored to the different households for 

example, high outdoor water use focus was on adopting water efficient fittings on 
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outdoor taps and hose, while for low water users, focus was on sharing lessons on 

water conservation with family and friends and so on. The trial commitments and 

results are detailed in the following sections. 

9.3 STEP 6 – IMPLEMENTING PRIORITISED ACTIONS 

Step 6 – Implementing prioritised actions, in the context of this research on 

Masig focused on implementing a small-scale household water demand management 

trial with participants.  The trial was designed to maximise potential uptake of the 

water demand strategies by participant households. For this purpose, I referred to 

social practice theory, a systems perspective that considers everyday practices such as 

showering, washing, cleaning and so on, as socially reinforced practices that cannot 

be changed simply by providing information and assuming rational choice but are a 

complex of interactions between for example the hardware, infrastructure, rules, 

regulations, social norms, education levels, cultural protocols, skills, knowledge, 

competences and so on (Hargreaves, 2011; Shove et al., 2012) (see Chapter 3, Section 

3.3.3.9 for further detail of how this was applied).  

This approach is in contrast to behaviour change programs that primarily places 

the individual as the unit of analysis and assumes that information provision supports 

rational choices and decisions about consumption behaviours (Hargreaves, 2011). 

Some of the complexity of human decision making and consumer choices is ignored 

in a behaviour change approach however, for example one study found that attitudes, 

habits and values were very poor predictors of water consumption (Aitken, Mcmahon, 

Wearing, & Finlayson, 1994).  

In the context of this research, a social practice approach guided design of the 

water demand management trial, helping to think through and consider how ‘desired’ 

(sustainable) practices may be reinforced through interventions. To consider how the 

trial might support sustainable water use practices, i.e. encouraging community 

members to reduce water wastage and adopt water efficient practices in their homes, 

questions of whether or not the infrastructure in homes and communities is enabling 

water efficient practices or hindering it, whether there is sufficient interest and priority 

given to water, and whether people have the skills, knowledge and competence to 

implement the new practice over time are all important in the design.  The 

implementation described in the next section drew on these theoretical foundations and 
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applied them as much as possible within the constraints of the research – timeframe, 

resources and capacity to provide feedback and influence other supporting actors to 

support the new practices. 

9.3.1 Implementation of water demand management strategies 

The range of options provided focused on solutions to three categories of 

sustainable water challenges on Masig: 

 High outdoor water use – trial any combination of water savings 

technologies – outdoor tap timers, soaker hoses, spray gun. 

 Low water use – continue positive water conservation activities and 

actively share ideas, tips and tricks with other members of their 

household, family and friends from other houses. 

 Significant leaks identified – report all leaks (and I helped to facilitate 

council representatives to have existing leaks fixed prior to the start of 

the trial). 

The participant committed to one or a combination of water saving technologies 

or practices and ‘signed off’ via a written pledge and were photographed holding the 

pledge (Figure 9-2). This active commitment was designed to a) support engagement 

with the commitment; b) to act as a memory prompt (participants were encouraged to 

stick it up on their fridge or somewhere visible during the trial period); and c) to 

support and potentially facilitate broader community interest and engagement through 

sharing photos of what peers were doing to save water, thereby reinforcing the new 

desired practices. Participants were also instructed in how to fit and operate the outdoor 

water savings equipment.  

After agreeing on the commitments during the second fieldwork activity, a water 

savings package (Figure 9-3) was sent to the participants via the council, who had been 

advised of the process and agreed to distribute the packages to each home. 

Ideally implementing the strategies could be done straightforwardly, with little 

reliance on others for the success of the trial, however, it was necessary to use a courier 

and the postal service as well as reliance on Masig council staff to ensure timely 

distribution of the water savings packages as soon after the commitment was made as 

possible. 
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commitment and delivery of the water savings package occurred because the courier 

‘lost’ the packages for approximately 6 weeks, which then sat in the council offices 

for another few weeks (requiring follow up multiple times to request the packages be 

distributed to participants).  This delay interrupted the flow of the planned program 

and may have had significant implications with respect to motivations and interest of 

the participants to engage with the activities, particularly as no other communications 

or reinforcement was provided by council within that period.  

A lesson from this experience is to cut out as many intermediaries as possible 

when engaging residents in remote communities, preferably by building capacity 

within the communities themselves (or local or regional Indigenous organisations with 

capacity, funding, access and networks) to operate such programs. Ideally the 

implementing agency would have the capacity and resources in the community to store 

and hold such equipment to distribute in a timely manner and could be expected to be 

better placed to roll out this process more efficiently.  

9.4 STEP 7 – MONITORING AND FEEDBACK  

In line with a social practice theory basis, social reinforcement of the ‘new 

practices’ was implemented via a range of supporting activities throughout the trial 

period. Thus Step 7 monitoring and feedback of the TCWG framework was essentially 

a component of the implementation program.  

9.4.1 Feedback to participants about progress 

Feedback to participants involved regular updates on individual household water 

savings, updates from council on the water supply and demand status and 

communicating beyond the community to other governance actors about the research 

project. Although this was agreed in principle with the TSIRC water manager and 

discussed with water staff, I was regularly in contact with council staff both on the 

island and at the head office to facilitate regular communications with participants. I 

also engaged with the TSIRC community engagement manager for support. The reality 

of this process was that it was extremely challenging to find a reliable channel for 

information to be directed through council to residents.  A ‘champion’ within council 

was the main (and only) source contributing to any council-related outreach.  The 

support activities both planned and actual and brief comments as to why some of the 

planned activities were not conducted is detailed in Table 9-1.  
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Table 9-1 WDM trial program elements - planned and actual 
Planned WDM Program Element Actual activity Comment Implications for project  

Tech distributed to participants 

immediately upon return from 

fieldwork 

Samples for demonstration were 

distributed to high outdoor water 

using households (n=4) during the 

fieldwork, but remaining household 

packages sent afterward were 

delayed by 2 months 

Lost by courier; sat in council office 

on the island for a further 2 weeks. 

Delay lost momentum on project and 

potentially reduced engagement and 

interest in trialling the committed 

strategies. Also, some residents were 

able to start straight away so the 

program was stretched out and 

‘watered down’ which is likely to 

have affected results of water use 

Tech fitted upon arrival Demonstrated personally with each 

participant; agreed support from 

council to help participants fit them 

upon distributing to households, but 

some tech not fitted when arrived  

Appears council officers did not re-

demonstrate or check if some needed 

help, but mixed information on what 

happened  

Some gear sat unused, which could 

have been avoided if a more 

proactive approach from council to 

fit tap timers for example and remind 

participants how to operate them 

Personalised household water use 

progress update at ‘halfway’ point of 

the trial 

Included interim analysis of 

household water use with reminder 

of the commitment and an A4 size 

print of the photo of the householder 

holding the commitment  

Sent approximately 1 month after 

advised by council that packages had 

been distributed 

Important to provide feedback to 

residents, however had no control 

whether these were received or 

opened 

Council ‘conservation notices’ to be 

distributed to all households 

regularly (discussed every 2 weeks) 

during the trial period 

 

Only aware of two notices that went 

out, these were not distributed as 

intended, rather went up on the 

council noticeboard on the front 

office 

Only 3 notices were issued and 

finished before the trial period 

completed. The council 

representative indicated unclear 

communication about expectations 

for delivering: ‘I didn’t know it was 

supposed to be continued’. It was 

indicated that shortage of staff meant 

anything not an ‘essential task’ was 

A passive prompt. Required residents 

to go to the council noticeboard, 

rather than delivered physically or 

using social media. A more strategic, 

long-term view could recognise the 

value in such feedback to support 

cultural change in the community in 

relation to water use practices.  
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Planned WDM Program Element Actual activity Comment Implications for project  

likely to get pushed down the 

priority list. 

Community water sign status 

updated to reflect system status 

 

Was not changed The sign remained the same for the 

duration not only of the trial but for 

the whole research, despite 

significant variations during wet and 

dry seasons as to levels of the dam 

and restrictions periods 

Engagement tools need to be used 

otherwise they become ‘background 

noise’ and effectively ‘invisible’ to 

residents 

Check in phone calls to participants 

to see how they are progressing 

Called all participants, however not 

all phone numbers worked and only 

a handful answered. 

A lot of phone numbers didn’t work 

 

Prompts of this type work better if 

rolled out consistently, again this 

would have implications for results 

of the trial, with those having 

conversations more likely to remain 

engaged during the period 

Updates on Masig Facebook page I sent one update that was posted. Requested the conservation notices 

and dam level updates also posted to 

this page but did not happen.  

A missed opportunity to reinforce 

key messages to save water during 

the trial period. A council staff 

member managed this page on behalf 

of the community and anecdotally 

many younger community members 

use it regularly, but not so older 

generations 

Cycling water savings messages and 

information on the newly installed 

shop TV 

TSRA responsible, but did not advise 

it had been installed 

Requested multiple times for updates 

on timing, but was not given an 

update 

A missed opportunity to reinforce 

key messages to save water during 

the trial period. Appears to be 

confusion about who is responsible 

for the content being shown. 
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Planned WDM Program Element Actual activity Comment Implications for project  

TSIRC Newsletter update – agreed 

with community engagement 

manager to promote the activities 

more widely to all the islands 

Drafted an article with images to go 

in Strait Talk but it was never 

published 

Comms/engagement manager left 

and never heard back from 

replacement despite multiple 

attempts over a number of months 

 

A missed opportunity to reinforce 

key messages to save water during 

the trial period as well as 

communicate more broadly to the 

regional community about Masig’s 

leadership in trialling this project 

Regular community meeting – run by 

the water committee and involving 

the council representative.  

The only meeting presented to was 

the 80th Anniversary special meeting 

of the council at the time of the 

fieldwork, but none during the trial 

water demand activities. 

The water committee never met 

again during the period of my 

research; I held a meeting well after 

the trial had completed as a form of 

feedback to the community about the 

research and a participatory 

evaluation. 

A missed opportunity to reinforce 

key messages to save water during 

the trial period and to facilitate 

dialogue about the experience and 

key issues and concerns 

Unplanned engagement activities: Interviewed on the local radio station 

along with an Elder and participant 

about the project; presented to the 

Elders group and ran a water 

efficiency class at the school 

This opportunity presented itself 

during the 80th Anniversary 

celebrations; invited by an Elder and 

a teacher during the second 

fieldwork 

Opportunities to connect into 

community groups are a good way to 

share information and receive 

feedback as part of a community 

learning process.  
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Highlighted from the research is that planned communications and feedback 

activities rarely happened according to the ideal and, as with earlier fieldwork, an 

adaptable approach was adopted where possible, to ensure support and information for 

participants for implementation. Overall, however it was challenging as an externally 

based researcher to monitor and track implementation.  

9.4.2 Results of smart meter monitoring and analysis  

Like the baseline measurement, monitoring of progress against the objectives of 

the water demand management trial was based on quantitative analysis of the smart 

meter data. The monitoring results were used for a second round of feedback to 

participants at the end of the research project in which close-out interviews with 

participants and the community workshop served to evaluate the process and provide 

input for future planning (described further in Section 9.5).  The results of the water 

demand management trial on short term water use are presented in the remainder of 

this section. 

9.4.2.1 Summary of pre- and post-trial daily water use 

In comparing the water use values for the pre-trial period and post-trial period, 

Table 9-2 shows significant reductions in the average daily volume of water being 

consumed in participant households. Water use charts for the full research period 

showing daily average use across participants are presented in Appendix K. 

Table 9-2 Participant average water consumption results pre- and post-trial period  

 
Pre-trial Average 

Daily Use 
 

Post-trial Average 
Daily Use 

 

Full Research 
Period Average 

Daily Use 

Dates 12 Dec 2016 to  
27 Aug 2017 

Sep 2017 to  
27 Nov 2018 

12 Dec 2016 to  
27 Nov 2018 

Household L/day 1228 921 1003 

Per person L/day 355 214 270 

 

Trial results overall demonstrated a daily water use reduction of 324L/day or 

26% from the household level and 141L/day or 39% per person water use between 

pre- and post-trial respectively (Figure 9-4). 
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a)  

b)  

Figure 9-4 Pre- and post-trial comparison of average daily water use for: a) 

household; and b) per person. 

 

Although average use was the focus, in terms of long-term changes in household 

water use practices, it is important to consider disaggregated results. Table 9-3 reveals 
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that some participants actually increased their usage from the pre-trial to post-trial 

periods. However, these were at a much lower percentage than those that reduced. 

Reasons for increase were not explored within the timeframe of this research and 

without a control group it was difficult to attribute specific reductions/increases to 

specific actions from the trial. A combination of factors is likely to have influenced 

outcomes, including households not implementing the committed actions, other 

householders using more water, one-off oversights such as leaving taps on that raised 

averages and so on. However overall, the combination of factors rolled out between 

the first and second years produced significant reductions in household water use, 

particularly for higher water users.   

Table 9-3 Breakdown pre- and post-trial between those that increased and those that 

reduced 

Parameter 
Volume 

Household 
Volume Per 

person 

Daily Water Use Reduction for 12 participants (average) 
545 L/Day 266 L/Day 

Daily Water Use Increase for 6 participants (average) 
+252 L/Day +41 L/Day 

 

9.4.2.2 Water end use results – household level analysis 

In this section the end use analysis is presented showing the pre-trial (2017) and 

post-trial (2018) results across both wet and dry seasons to show the changes in 

different uses (using average for participant households). 

Figure 9-5 gives the participant household end use breakdowns for the wet 

seasons in 2017 and 2018 respectively. Outdoor water use was on average 432L/p/day 

during the wet season period in 2017.  By targeting outdoor water use as part of the 

household demand management trial, an effective reduction of 79L/day was recorded 

between the 2017 and 2018 periods, which was reflected in an overall reduction in 

daily average water use.  A reduction in use was also observed across the indoor uses 

as well, however theses were counteracted somewhat by an almost doubling of the 

water going to leaks in the wet season. 

Figure 9-6 also demonstrates how total household water consumption is driven 

strongly by outdoor water use, which reached as high as 62% of average daily water 

consumption during the 2017 dry season. This volume reduced by 3½ times in the 

post-trial period, driving the significant reduction of overall average daily water use 
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by participants. A significant overall reduction in leaks was also observed between the 

2017 and 2018 dry seasons, and if the significant increase in between in the wet season 

of 2018 is considered, the program was able to eventually support significant overall 

savings by directing the water officers to a number of high-volume leaks occurring at 

households.  The delay in addressing these leaks, was in the data processing and 

analysis, but primarily in access to participants for permission to share their household 

data with the council (as required by the ethics approval for this research project), once 

a leak was identified for action by the council.  
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program of leak detection and fixing is required to improve long-term security, it 

cannot be an adhoc or one-off effort, but requires a comprehensive overhaul. The 

constraints in sharing private data with the council directly (required permission from 

the householder), made it challenging to provide timely feedback to householders and 

water officers with respect to leaks. 

The research indicated, as expected, that total water use was higher in the dry 

season than the wet season. Importantly for long-term meaningful engagement with 

communities, this result indicates a need for recognition of these seasonal variations 

in communications and management of household demand along with the socio-

cultural drivers for water use identified in chapter 8 (Section 8.5.1.4).   

9.5 STEP 8 – PARTICIPATORY EVALUATION  

Regular feedback to participants was provided throughout the research, 

however, in keeping with a more dialogue-based approach communication flows were 

encouraged between different actors.  A key step in transformative governance in this 

context is a participatory approach to evaluating processes and outcomes to inform 

ongoing water governance.  Research participants providing one-on-one feedback in 

response to interview questions, while all community members were invited to hear 

about the project and give their feedback and input through a community workshop. I 

was interested in discerning participant perspectives on the research project and the 

trial of water demand management activities in particular, given the practical elements 

of that part of the research that included more involvement from community members. 

In practice, the value of face-to-face ‘sit downs’ with participants in their own 

homes came to the fore as a productive and meaningful method of gathering quality 

data, whereas coordinating community meetings/workshops was extremely 

challenging as an outsider with small numbers of attendees being the ‘usual suspects’ 

of those in leadership positions constraining diverse perspectives from being voiced. 

The mix of the two methods however was a useful combination in bringing in 

perspectives that are not often heard while synthesising information in the larger group 

form to feed into future governance activities. 

9.5.1 Participant views on value of the research project 

In responding to the question: What did you think of the project (what did you 

like or dislike about it)? the majority of respondents responded very positively, citing 
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receiving personalised feedback about their water use and the community water use as 

the primary reason. 

9.5.1.1 Feedback about water use 

When prompted as to why the feedback was so valuable, interviewees provided 

detail about how it helped them to better understand the water situation for them and 

allowed comparison to others in the community as reflected in the following 

statements: 

“Like I said I'm a water wise person and I would like people to be water wise as well, 

and the project that’s happening here and what you just put in front of me, it's like, 

you know, wow. People don't see…the use of water, how much...when you come up 

with stuff like this and just put it on the table, this is… educating people how to use 

water.” Mas 11 
 

“You know it's given me an idea of what goes on, what's happening, and try to 

reduce on some things that I forgot, like remind not to leave on the tap to make sure 

turn it off. You know just the notice here and there for myself, whoever, yeah but this 

is a good report.” Mas 6 

 

“Yes, it was good to spend more time… I could probably get more understanding 

about the water situation of this and that.”  Mas 8 

 

9.5.1.2 Trialling water demand management activities– ease or difficulty 

Participants were also asked about trialling water demand management activities 

and technologies.  Participants were not as forthcoming on explaining responses to this 

question in comparison to other questions. From the limited responses, participants 

indicated they were ok to use the tap timer or the trigger hose if already installed, but 

some didn’t install it themselves, so it was left somewhere in their home unused.   

“Yeah, it's good like, ‘cause when I use that timer and I just turn it on and stay just for a 
short while, once that goes to the timer it's just kept at the timer and it just stops. Most of 
the water I just use just enough water.” Mas 8 
 

For those that adopted a ‘soft’ technology such as talking to family and friends, 

most people indicated they didn’t really talk to anyone else about saving water, except 

for kids in their household.   

The following interview segment provides some insights into this: 

 

Interviewer: “And how did you go with educating your kids about water use?  Was that 
easy to do? Did it come up naturally or did you need to plan?” 
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Mas 7: “We did like, just don't use more water. But when it's really hot they just turn the 
tap on and stay there. I don't know. (giggles).  They like to have a good swim.” 
 
Interviewer: “So overall to save water would you say is it easy or hard to change 
behaviours around the water use and keep at top of mind for the whole house?” 
 

 Mas 7: “Pretty good. A bit like with the washing they [kids] put it in the big container, 
then the basin and I just use that to water my plants. Or even just tip it out on the road for 
the dust. And if it rains, we just try to collect waters in all of the containers and get to use 
them ones.” 
 

It was challenging to get confirmation of clear actions taken on commitments, 

and I avoided pushing for answers where participants might be made uncomfortable 

for not continuing on the commitment. Rather, a positive experience of participating 

was considered more important as part of supporting a long-term transformative 

approach.  

The forums for discussion about water currently sit with the ‘official’ channels 

such as council-initiated meetings, and for some residents, they are not likely to engage 

in such conversations unless it is part of one of their community roles or they hold a 

leadership position.  There was less reference to informal conversations about water 

within or across families however, and it was not possible to determine through this 

research the extent of influence of formal versus informal channels.   

In considering the big picture of their experience with the project, no participants 

indicated there was anything they didn’t like or felt was too onerous (even upon 

prompting through multiple questions and making it clear that this was a learning 

opportunity and there were no repercussions for negative answers, and I would not 

take it personally if so). This result may be linked to the responses to questions about 

the amount of time the project required of them, which indicated it was not too onerous 

or disruptive to participants. 

9.5.1.3 Willingness to participate in future water projects 

Participants were also asked ‘Would you participate in a project like this 

again?’. All interviewees available indicated they would, and comments revealed a 

positive experience for most participants.   

“If it’s for a change, yeah. Like it’s not only for me, it’s for continue for the generation, the 

younger ones.” Mas 5 
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“Very useful, you coming up here. maybe you should come more, yeah to talk to 

more people. because you know when you come up, time like this, you don't get much 

people in meetings up at the island. they all run away (laughs). So yeah, it's good to 

come up every now and then. stay a bit longer just to chat to more people, get more 

feedback.” Mas 6 
 

9.5.1.4 Future directions – participant perspectives  

Participants were also asked What would you like to see happen next/from here 

with this information? 

Participants provided detailed insights and generally had strong views on this 

question compared to some other questions. Some referred to improving 

communication and feedback and a desire for this to be coordinated from within the 

community rather than from external actors on a regular basis as the following 

statements show: 

“Feedback, feedback would be good about my water use and the community.” Mas 10 

 

“We've got…My Pathways here that's got people looking for jobs, and maybe someone 

in that group may be interested in doing some training that can keep the feedback 

ongoing, instead of just waiting until you come and something happens. You know it’s 

our water, its important. I don't know about training the person, but information being 

sent, and this person can pass it on in the community instead of just waiting for when 

you can come.” Mas 5 

 

“I don’t know, I happy to see more changes in the use of water, the household or 

everybody else come to make them aware about water use, time for shower, limited 

time for shower, things like that.” Mas 6 

 

“It [the project] was good but having more reminder of this. In the session I think 

you’re the only one other than the water people who talk about restriction. Or have 

the restriction where its regular so we don't have to wait for you to come back to have 

the session with the community.” Mas 13 

 

Expanding the program to other islands was also suggested for future: 

“Coconut [Island], they’re smaller than here. They’ve always got this water 

problems, so you can continue with Coconut, Yam too, all them other places yeah, 

even Darnley, it’s bigger than Yorke,…sometimes their dam going dry, really low 

with water.” Mas 8 
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The aims of the workshop were threefold: 

 To provide feedback to all interested community members about the 

water research conducted, specifically on residential water use findings 

and issues highlighted by community members through the research. 

 To present and reality check the issues raised through the research and 

identify any additional issues related to water management. 

 To present strategies that were raised through the research, identify any 

solutions and collectively prioritise them and identify next steps as a 

means to build momentum and continue progress towards the community 

vision.   

The key findings from the baseline and results were refined and presented to and 

discussed with workshop participants (see summary in Table 9-4). The issues all 

related to the key objectives of achieving safe, accessible, efficient supply and 

management of water to residents of Masig. In this way many of the suggestions made 

by participants in one-on-one interviewees were the basis for collective dialogue and 

able to be further explored in a group setting.  

The strategies and solutions listed in Table 9-4 were summarised into a top ten36 

list to facilitate the discussion: 

1. Regular (monthly) updates from council to community about water use, dam 

levels and water quality, communicated through: Facebook page, community 

meetings, notices in mail, text or phone call, shop TV, water noticeboard  

2. Regular household leak inspections (monthly) including feedback to resident 

and process for follow up by plumbers as needed 

3. Cross-agency – community meeting to address leak reporting, maintenance 

and fixing process 

4. Community water champions program installed includes training for water 

monitoring and education, pathways to more highly skilled jobs in maintenance 

and create “Water Rangers” team 

5. Uniform tank set up across community to help residents manage their own 

water allocation including mains (town) direct to indoor, rainwater tank direct 

to indoor and outdoor and/or bore tap for outdoor and washing  

                                                 

 
36 As the use of outdoor water efficient devices had already been trialled, this was not included in the 

top ten list for discussion at the workshop, rather the trial results were presented separately and 

participants prompted to think about how they would like to progress.  
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6. Establish a remote community water learning network across region to share 

knowledge, lessons, best practice and include funding for community visits 

7. Community water education and training program, including safe maintenance 

of tanks, everyday water use and conservation, identifying and reporting leaks 

and other topics of interest 

8. Set up collaborative process for developing strategy to lift water restrictions 

9. Bores cleaned and tested and long-term program of maintenance in place 

10. Set up a regular water meter reading (monthly) to inform all other activities – 

“You can’t manage what you don’t measure” 

Participants were asked to collectively refine key issues raised, identify any new 

ones not already listed and identify and prioritise potential strategies for action to move 

toward and align with the broader vision for secure, safe and accessible water system 

on the island.  Thus, the participatory evaluation process contributed to collectively 

identifying ongoing goals and priorities for the community in relation to sustainable 

water issues for future iterations within a TCWG framework. Additional ideas 

brainstormed in that workshop session are listed below37:  

11. Wells/bore and pump access for each house (shared) 

12. Water saving equipment for everyone e.g., shower and egg timers, feedback 

13. Understand options for water re-use (greywater) and treated sewerage re-use – 

what’s safe and where (resilience group) 

14. Understand aquifer limits with sea-level rise (how much is there to use?) 

15. Build another dam or expand rainwater capture into the dam e.g., extendable 

fence 

16. Traveller notices at the airport about the water situation 

17. Automatic tap turn-off (spring-loaded) to stop wastage from when water turns 

back on.  

It is important to note that this brainstorming did not include any further 

refinement of ideas put forward (e.g., to determine which were technically or 

financially feasible, etc.) but rather was a process of listening to attendees and 

capturing their ideas. Further testing of feasibility options can be done after the 

community has prioritised ideas of interest. 

                                                 

 
37 There was some duplication in ideas generated during the workshop, only those that significantly 

differ from the previous list are included here. Excluded are: understand greywater recycle; 

understand treated sewerage reuse options; someone on the ground to continually check leaks 
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Table 9-4 Key issues and potential strategies/solutions raised through the research 

Sustainability area Issue Potential Strategies/Solutions Identified 

Water demand and 

efficiency 

- Data showed high variability in use across households, low 

and high users require different engagement methods 

- Outdoor use and leaks are low-hanging fruit 

- Limited knowledge/interest to identify or report household 

leaks unless significant losses 

- Fixing of leaks can take a long time  

- System leaks overlooked - pipe system is old, corroding; 

sandy soil – difficulty in identifying leaks  

- Don’t know about how community water is tracking until a 

crisis or major problem 

 

- Ongoing household scale monitoring and feedback program to 

raise awareness 

- Combined program to address multiple constraints to changing 

to sustainable water practices – knowledge, capacity and 

infrastructure constraints as well as institutional arrangements 

preventing management support 

- Community water conservation and how to identify and report 

leaks  

- Support uptake of water-efficient technologies e.g.  tap timers, 

and appliances e.g. high water rating washers, showerheads etc. 

- Train up community members as (casual) paid water monitors 

– read meters, data entry & basic graphs – pathway to more 

highly skilled jobs 

- Set evidence-based water use targets based on household-scale 

monitoring 

 

Water security, 

accessibility and 

equity 

- Variable household access to water during restrictions is 

inequitable 

- Those impacted by restrictions are potentially more exposed 

to hazards through contamination of stored water 

- Negative impacts of switching off water on infrastructure – 

distribution and household appliances e.g. washing 

machines 

- Poor communication about what water restrictions are 

ongoing and lack of clarity about conditions for full water 

access and strategies to achieve that 

- Bores as alternative water source is potentially 

underutilised, but no evidence to inform decisions 

- Lack of clarity about responsibility for maintaining bores 

- Residents lack skills, resources to get bores set up, require 

- Conduct proper technical feasibility study of alternative water 

sources in the community that also considers social aspects of 

water supply and use. 

- Install 24/7 tank and pump setup to address security, 

accessibility and equity concerns during water restrictions in 

conjunction with demand management program 

- Ensure all houses have 10000L minimum rainwater tank 

storage that is functional and maintained to safe standards  

- Clean and fix all existing bores with pumps and establish 

maintenance procedure  

- Regular monthly status updates from council to the community 

– include dam levels, water use, hhld use (quarterly) 

- System checks for leaks using improved data collection and 

monitoring systems – automated and manual combinations to 
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support 

-  

flag water loss and inspect infrastructure – household and water 

system 

Water quality, health 

and safety 

- Many community members prefer to drink rainwater rather 

than ‘town’ water 

- Many residents don’t know how to treat rainwater (tank) for 

safe drinking or have access to treatment options 

- Lack of training or management for rainwater tanks 

- Lack of trust that mains water is safe 

- Fluctuating chlorine dosing influences resident willingness 

to drink it 

- Conduct regular water quality testing on household rainwater 

tanks 

- Run regular rainwater tank maintenance and management 

training sessions for community 

- Improve local monitoring of chlorine levels and real-time 

management of over or under-dosing 

- Regular monthly status updates from council to the community 

about water quality testing results 

Inclusive and 

participatory 

governance 

- Unclear roles, responsibility and accountability for aspects 

of water e.g. housing maintenance, rainwater tanks and 

bores  

- Lack of/irregular communication about water issues  

- Lack of data within community about water end-uses 

- Set up oversight group for sustainable water across different 

aspects that has responsibility, accountability and resources to 

be able to address priority action areas identified 

- Set up cross-agency meeting to address leak reporting/timing of 

fixes and follow up procedures 

- Learning network – travel to best practice examples – including 

key community members 

- Enact a council leadership program to model water efficient 

and safe water use practices  

- Set up a community dialogue about sustainable water options 

that involves technical experts with community members and a 

core group to drive action and how to achieve 24/7 water for 

the long-term 

- Incentivise innovative/creative ideas from community e.g. 

school program/competition, citizen science program to support 

data collection and engagement 

- Identify and train up community water champions using 

employment pathways to support local jobs 
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Thus, one of the workshop activities was to have a participatory and inclusive 

process to prioritise strategies (Figure 9-12). This was based on the ideas emerging 

from the research findings over the previous two years, and brainstorming by those 

present also contributed to achieving Step 5 of the TCWG framework.  In this way the 

experience applying the TCWG framework on Masig highlighted the non-linear 

aspects of a transformative process the overall vision is being worked towards through 

progressing multiple ‘threads’ of ideas and activities at the same time, all in different 

states of evolution.  

 

Figure 9-12 Participants in prioritisation activity from community workshop. (Photo 

source: M. Jackson) 

 

 

The prioritisation process identified the number one priority for participants as 

“24/7” water to allow households to manage their own water use (including during 

restricted times) (see Table 9-5). Having all bores tested and cleaned and monthly 

updates from the council to the community were equal in votes and ranked next 

highest. The fourth priority also related to bores, giving access to all residents either 

by drilling new bores or installing pumps at existing. Opening up options to utilise 

bores as an alternative source of water was thus of key interest to the community.  
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Table 9-5 Results of participatory prioritisation activity conducted at the community 

workshop (December 2018) 
Rank 

(Priority) 
Strategy Description 

No. of 

votes 

Observations & 

comments 

1 #5 Uniform tank set up across community to help 

residents manage their own water allocation 

including mains (town) direct to indoor, rainwater 

tank direct to indoor and outdoor and/or bore tap 

for outdoor and washing  

 

6 Significant 

discussion. Further 

dialogue required 

about impacts and 

conditions under 

which restrictions 

can be lifted. 

2 #9 Have all bores cleaned and tested and long-

term program of maintenance in place 

5  

2 #1 Regular (monthly) updates from council to 

community about water use, dam levels, water 

quality, etc. 

5  

4 #11 Wells/bores and pump access for each house 

(can be shared) 

3 Builds on #9, focus 

is accessibility, 

requires further 

study to understand 

resource  

5 #2 Regular household leak inspections (monthly), 

feedback and follow up by plumbers 

2  

5 #4,6,7 combined - Establish a remote community 

water learning network across the region to share 

knowledge, lessons, best practice and include 

funding for community visits 

2 Suggested to 

combine 4, 6, 7 into 

a holistic community 

education program 

7 #4 Community water champions program 

including training for water monitoring and 

education, pathways to more highly skilled jobs in 

maintenance and create “Water Rangers” team 

1  

 Total Votes 24  

 

Addressing leak maintenance through regular checks and follow ups, the idea of 

a community education process that combined the different aspects identified in 

strategy 4,6 and 7 were proposed as the next most important (but with far less votes 

than the top 3. Strategy 4 also got a vote on its own merit also, boosting the case for 

community-led education programs. The outcomes of the community workshop 

generated a foundation of work for future activity that is within the realm of the 

community and other stakeholders to build on.  

In the workshop, space was made for dialogue about the issues raised.  Feedback 

provided on the project reflected that of participants, although some had not been 

involved in the project.  Part of the original aims of the workshop was also to put in 

place next steps and allocate responsibility so the momentum generated by the trial 

and research project on the whole could be maintained.  However, the non-attendance 
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of key governance actors made this aim difficult to achieve. Challenges with 

community participation are well-documented and having experienced similar 

planning and communication challenges previously in coordinating the fieldwork 

aspects of the research, the workshop was purposely designed with a very flexible 

agenda that could be adapted depending on who turned up on the day. Although the 

workshop was productive, the lack of external technical expertise from those in 

positions of authority and responsibility for the water system meant that progressing 

the agenda was constrained.  Although the strategies had been identified over a number 

of years of the research in conjunction with multiple stakeholders, the identification 

and prioritisation process in practice requires further development to ground ideas 

from a technical and economic feasibility perspective, then return to the community 

for finalising priorities for action based on full information.  

In wrapping up this part of the TCWG implementation process, a solid 

foundation was built from which to progress further work in the Masig community.  

However, council staff turnover was problematic in establishing continuity and likely 

hindered progress.  Towards the end of the research, the water officer was replaced 

and the new person had not been involved in any of this research. Further, the DEO 

and housing officer on the island both moved on from their roles and replacements had 

not been identified at the time of completion. With no TSIRC representatives present 

from the head office or the councillor present at the workshop, an opportunity was 

missed to lock in strategies to progress the next cycle of activities. The timing of those 

transitions was unfortunate in terms of building momentum at the end of the research 

project, however, it is a common issue in remote communities and implications of 

turnover of key staff is discussed further as part of the reflections on challenges for 

transformative community water governance in the following chapter (Section 10.3). 

9.6 KNOWLEDGE SHARING 

Sharing knowledge is an important outcome of transdisciplinary research (C. 

Mitchell et al., 2015) and a critical element of the transformative community water 

governance framework - to build capacity across regions and sectors. Knowledge 

sharing is interwoven into every part of the TCWG framework as part of the social 

learning principle, but explicitly knowledge sharing was designed in as critical 

between cycles of action in communities to building knowledge and networks between 
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individuals, communities and external actors, agencies and across regions to move 

towards the vision.     

Sharing technical knowledge about the findings of the research with the 

community has been described as part of applying the steps in the TCWG framework, 

particularly feeding back quantitative water use and end use analysis results to inform 

the water demand management trial. One of the participants in talking about the 

importance of working with the housing department to solve water issues, 

encapsulated the importance of knowledge sharing well: 

“we all can work together and make a better standard for our community as well. And 

we will learn from that … and maybe we can have that in another community and 

better them as well.” Mas 4 

Community members were extremely generous with the information and 

knowledge they shared with me, not just about the water situation, but with cultural 

protocols and ‘how things work’ in the community as well as inviting me to join in 

with local events and activities such as communal dinners, group meetings and so on. 

The sense I had was as I became a more familiar face the more time I spent in 

community, there was more trust or understanding of where I came from and 

willingness (on the part of some people) to share their stories.  This was for me the 

most memorable part of the research, making connections with individuals and being 

involved in some of the community activities and learning and sharing about each 

other’s culture. 

Another key knowledge flow was between TSIRC. Relevant disaggregated and 

de-identified data was shared with TSIRC at key points throughout the research or 

upon request, this also included a report on baseline findings and sharing community 

workshop outputs with TSIRC (and TSRA)38.  In return, key documents and plans 

were shared to input to the research and an ongoing rapport was built, particularly 

when the new water and wastewater manager came on board and were very proactive 

in outreach and communication.  

Knowledge sharing activities conducted through this action research were both 

planned and opportunistic. Opportunities arising in the community included:  

                                                 

 
38 All data shared adhered to the privacy and consent agreements made as part of this research’s ethics 

approval from Griffith University. 
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 Presenting to the Masig Elders meeting about the project 

 Interviewed together with research participants on the Torres Strait 

Regional radio station 

 Presented to all (15) councillors and the mayor plus key staff from 

TSIRC as well as dignitaries and community members in attendance at 

80th celebration (Masig) 

 Guest presenter to the Grade 3 school children talking about water, where 

it comes from and the importance of conservation. 

Also sharing information about the project and making connections with and 

between regional water governance actors and agencies to link in the learnings to their 

activities, included: 

 Attending and presenting at a Regional Water Forum (Hammond Island) 

 Attending a regional resilience workshop –led by TSRA (Cairns) 

 Meetings and interviews with State government departments including 

Department of Water and Energy, Department of Housing, Department 

of Aboriginal and Torres Strait Island Partnerships (DATSIP) 

Furthermore, given the focus on water-related energy in the early part of the 

research, a strong partnership was also made with key staff at Ergon energy with two-

way knowledge sharing occurring also. In addition, as part of the RICES project, I 

conducted (together with the project lead) water demand research in two other remote 

Aboriginal communities in Western Cape York (Queensland) and Central Deserts area 

(NT) during the period of this research.  Due to the constraints of this thesis, I could 

not include that research here, however, I acknowledge that connections and 

relationships made, and knowledge gathered during those trips across jurisdictions 

informed a broader view of how TCWG might be applied in different regional 

contexts.  

I also connected with industry and government actors and researchers at local, 

national and international conferences, presenting in sessions or panels: 

 Australian Water Association (Qld) (Gold Coast), Co-presented with 

TSIRC Water Manager 
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 OzWater (Melbourne) panel on SDGs and remote community water 

 NT Water in The Bush conference (Darwin) 

 WaSH Futures conference (Brisbane) 

 International Sustainable Development Research Network conference 

 International Sustainability Transitions conference 

 Meeting with international water researchers to discuss the research. 

Finally, at the national level, directly building on this research, I was engaged as 

part of a collaborative research project by a key industry agency - the Water Sanitation 

Association of Australia (WSAA) (represents key water utilities across Australia) to 

use the research from this thesis towards a scoping report for how to improve water 

industry engagement with Indigenous Australia towards closing the gap and achieving 

the SDGs. 

Planned knowledge sharing after completion of this thesis includes a plain 

English summary of the results, framework and recommendations for the community 

to acknowledge their time has actually contributed to something beyond just their 

community and as a means to engage with existing partners and governance actors.  

This research is therefore planned as a starting point to continue ongoing small-scale 

experiments and social learning and facilitated knowledge sharing amongst 

governance actors. Further consideration of knowledge sharing in a social learning 

context and implications for future research and application of the TCWG is given in 

the next chapter. 

9.7 CONCLUSION 

In this chapter I presented the approach and findings from applying Steps 4-8 of 

the conceptual TCWG framework in the local context of Masig and how knowledge 

generated from the whole application process was shared to support longer-term 

learning and change within the broader water governance system. The process of 

testing the conceptual framework empirically in the Masig context was valuable in 

providing practical insights into the elements that might be challenging or supportive 

of a TCWG approach and the leverage points and further areas of action that will need 

to be considered be required to step up the transformation process. 
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Based on the significant data and knowledge generated through the baseline 

study, which identified a range of community issues and concerns, the prioritisation 

step led to a household water demand focused trial tailored to the findings from the 

household end-use baseline monitoring and survey. Other issues raised, including: 

addressing the leak management and reporting system, repairing and replacing 

rainwater tanks and providing household capacity building for this, conducting 

assessments of the bores and groundwater source, and installing new tank and pump 

systems across the community to allow for 24/7 water, were beyond the scope of this 

small-scale trial, requiring further data collection and analysis and included additional 

stakeholders, time and resources to progress and so were considered as part of a second 

prioritisation process with the community after the bulk of the research was completed.     

With a significant reduction in average daily water use achieved from the 

household trial, it demonstrated further opportunity to conserve water over the long-

term using the tools and techniques demonstrated across the community and 

potentially to other similar community contexts such as other islands in the Torres 

Strait. Ideally, implementation of such a program could more quickly lead to removal 

of water restrictions and more security for communities to be able to plan and support 

other community development activities. It also generated insights into aspects that 

worked well, such as focusing on outdoor water through efficiency devices and 

technologies and providing regular and target feedback to residents about their water 

use in the context of the whole community supply; and aspects that might be 

challenging, such as the expertise needed to install smart meters, and the systems and 

skills to process and analyse data, the lack of ‘soft’ skills of local water staff in 

engaging communities, that are essential for effective water management in the long-

term; and relying on external parties for critical aspects of program delivery, and so 

on. The feedback provided to the householders in this context was viewed as a critical 

input to the knowledge sharing, education and capacity building within the 

community, at least in the short-term, and suggests significant potential for such 

approaches to be continued with further promising results in managing water demand. 

Overall, the practical application demonstrated the value in a comprehensive program, 

working systemically and collaboratively with the community to improve 

sustainability outcomes in relation to water.   
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The process of applying the TCWG framework in Masig also showed that 

achieving the steps is an iterative process where multiple streams of activity are 

occurring at once that overlap and feed into each other, need to be guided and 

coordinated in an adaptive way to ensure progress towards the community vision. For 

example, the findings of the systemic baseline guided the identification and prioritised 

actions in relation to improving the water for a more sustainable system.  By 

collaborating with participants in the research, tailored ‘solutions’ to address 

household water use results could be identified, facilitating buy in to a commitment to 

action. 
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Chapter 10: Lessons from the Research 

and Implications for Progressing a 

TCWG Agenda in Practice 

“It's for a change…it’s not only for me, it’s to continue for the 

generations, the younger ones. ”  

 Masig Community Elder 

10.1 INTRODUCTION 

The research presented in this thesis has aimed to explore transformative 

community water governance as an approach for practice and to consider how it can 

be applied to contribute to sustainable and resilient remote Indigenous communities. 

Throughout this thesis I have made the case for the need for transformation of 

the governance of community water systems to be able to more rapidly and effectively 

address the significant challenges for water security and sustainability of supply and 

socio-cultural disadvantage in remote Indigenous communities. The research 

commenced with an exploratory study that, through application of a pragmatist 

philosophy and transdisciplinary lens, aimed to answer the first two research questions: 

RQ1.  What is the current state of water governance in remote Australian 

Indigenous communities from a transformative governance perspective?  

RQ2. What elements constitute a framework for transformative community water 

governance appropriate for remote Indigenous community contexts? 

The exploratory study revealed important insights about water management in 

remote Indigenous Australia and the need for a rapid and significant shift in 

governance for more sustainable outcomes in communities to meet the challenges of 

the future. A theory-practice gap in knowledge about the community water 

management in remote Australia was revealed and empirical research based on 

stakeholder interviews revealed insights into the types of activities being conducted to 

engage Aboriginal and Torres Strait Islander people in community water management. 

It highlighted a lack of collaboration and a range of barriers preventing more 
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collaboration and transformative approaches being employed. A review of the 

literature revealed a lack of detail in the emerging field of transformative water 

governance, including the theoretical foundations, applications at the community scale 

and in Indigenous contexts. Using a transdisciplinary lens, I drew from sustainable 

development and governance, resilience and community development literature to 

identify key concepts and principles applicable to the remote community context. This 

exploratory phase culminated in proposal of a novel conceptual framework for 

transformative community water governance fit for the context of remote Indigenous 

communities.  

From a pragmatist perspective, adapting and applying the TCWG framework in 

the case study context of Masig in the Torres Strait, was an important applied research 

contribution to knowledge and management practice, in the sense that the adaptations 

and methods for application of the framework in relation to the contextual factors were 

documented along with outcomes generated. In the previous two results chapters, the 

nuances of this action research were detailed and revealed a range of important lessons 

from implementing each step of the framework.  

In relation to water demand and efficiency aspects of sustainability, the 

collection of disaggregated data about water end-uses highlighted the variability in 

water use at the household level and identified particular opportunities for 

improvement in water conservation and efficiency by targeting outdoor household 

water use and leaks. Results in this targeted area for action included a 39% reduction 

in per capita water use across participant households during the research period. But 

testing and applying the framework also generated a significant body of knowledge 

about the local context, the water system and the perspectives of, and interactions of 

the local community with water infrastructure, processes of decision-making and key 

governance actors involved.  Important issues were raised specific to the context, such 

as for this context were high outdoor water use, leaks and negative impacts of water 

restrictions on daily lives for example. The findings demonstrated a locally relevant 

set of actions and insights for a regional and national governance context.  

From the surveys and interviews the complex interaction between water 

infrastructure and governance and management mechanisms and the knowledge and 

competencies of both residents and governance actors were demonstrated to 
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significantly the sustainability of the water system and its contribution to aspirational 

community goals.  

The research demonstrated how assumptions employed in existing water 

management approaches have led to inappropriate solutions being applied such as the 

‘blunt instrument’ of water restrictions which from speaking with community 

members, raised a range of negative and perverse outcomes, such as suboptimal 

operation of water infrastructure, increasing risk of health-related issues within the 

community as well as disproportionately impacting those who are already vulnerable 

such as elderly, young children and the sick or disabled. Participants indicated a desire 

for improved accessibility to drinking water at all times of the day for the whole 

community. In relation to water quality, the research identified a significant proportion 

of participants did not drink the mains water due to the smell, taste and concerns with 

safety, as well as a preference for rainwater. However, with less than half of those 

treating rainwater before drinking, the community is opened up to waterborne diseases 

and contaminants.  

The action research demonstrated significant opportunities to improve the ways 

in which water is managed, coordinated and communicated which is constrained by 

the available skills and competences of those responsible for water. Also identified 

were key areas of strength within the community, including cultural and social capital 

that can be tapped in to support building community interest in sustainable water 

outcomes. Further, opportunities exist to support broader aspirations of the community 

through water governance activities such as creating employment locally. Findings 

such as the low concern or priority of water issues for some residents and frustration 

and lack of trust with water management in the past will also shape the effectiveness 

of strategies to collaboratively manage demand. 

In this synthesis chapter, I consider RQ3. What considerations, lessons and 

implications for governance practice can be drawn from applying the TCWG 

framework in a remote community?  

I firstly reflect on these considerations and lessons from applying the framework 

on Masig in relation to the five principles underpinning the TCWG framework and 

provide an overview of the techniques used, challenges, benefits and implications for 

governance identified through the action research (Section 10.2). In Section 10.3 I then 

consider a more future focused synthesis, reflecting on the research as a whole and 
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identifying cross-cutting issues and areas for action to progress a transformative 

community water governance agenda. I suggest some areas for policy and practice to 

embed a transformative community water governance approach in practice, followed 

by some concluding remarks (Section 0). 

10.2 THE FIVE TCWG PRINCIPLES IN PRACTICE 

In this section I reflect on each of the five principles of the TCWG framework 

and the lessons and considerations for practice informed by the application in the 

Masig context. 

10.2.1 Lessons from applying the principle of Systemic Thinking in practice 

In designing the TCWG framework, systemic thinking was recognised as a core 

principle required for expanding the framing of water problems, the potential strategies 

put forward to improve the situation, and possible outcomes (Pahl-Wostl, 2007; 

Tarantino, 2015). A significant means of implementing this principle in practice on 

Masig was through the methods and outcomes of the community water baseline 

assessment.  Systemic thinking was employed throughout however, including in the 

design of the implementation – the water demand management action research trial, 

community engagement activities and processes to generate feedback and evaluation. 

In the Masig case study, employing qualitative and quantitative methods at the 

household level enabled a detailed analysis of water consumption as a more accurate 

foundation from which to base management decisions. The new data generated from 

these methods elaborated how some community water issues had arisen and were 

being perpetuated, and also enabled assumptions being used to guide management 

strategies to be challenged. For example, high average per capita water use was 

confirmed, but a disaggregated view revealed significant variation across households. 

This finding challenged the effectiveness of a one-size-fits-all management strategy to 

reduce water use across the community, when many households have high occupancy 

and are already relatively efficient. Together with the finding that approximately one 

quarter of all community use could be attributed to losses in the system, suggested that 

a whole of system demand management program that included regular disaggregated 

monitoring and feedback loops, would support managing demand in the community. 

Further, the qualitative methods used to elicit stories about water, were important in 

representing community views which are not often captured in a robust way.  Cross-
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matching participant perceptions to water use patterns, provided valuable insights 

about drivers and motivators for water use which inform targeted sustainability 

strategies and messages to engage community members in water conservation.  

Other benefits from a systemic approach identified included giving voice to 

perspectives that often go unheard in public forums and meetings, such as those of 

young people and women or those less confident or unable to speak in public. Areas 

of tension between community members in Masig and management such as with 

respect to restricted access to town water were revealed as a much more significant 

source of dissatisfaction for community participants than management was giving 

consideration to, particularly negative impacts on daily life including potential 

exposure to water-related health risks from storing water during restricted times and 

inequitably impacting more vulnerable residents such as the elderly.  

Differences between different governance actor viewpoints on aspects of the 

water system were also highlighted through the systemic baseline. For example, 

community views of engagement activities by council and staff implementing the 

strategies, i.e., water management strategies being implemented by council were not 

having the desired impact in engaging community members and communication 

strategies could be improved. And governance agencies having differing views about 

roles and responsibilities related to water in the community, revealing gaps in 

ownership in relation to aspects of sustainability.  

The mix of methods employed in the systemic baseline also facilitated a broader 

understanding of the context within which water is supplied, used and managed. The 

participatory community capitals assessment conducted in the case study, highlighted 

connections between water supply and other community capitals such as culture, social 

life, the natural environment, livelihoods and so on.  The participatory community 

capitals assessment also revealed strengths and areas in need of improvement in the 

community that water governance actors and activities can leverage to build 

sustainability for the long-term. Further discussion of the benefits and challenges of 

the community capitals approach is discussed in Section 10.2.5. 

Connections to health were clearly identified, for example, participant 

preferences for drinking often untreated rainwater and not drinking the ‘town’ water, 

was a key finding from the baseline assessment that has significant implications for 
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the way water is managed on the island. Conduct of similar research across remote 

Australia would be valuable to determine the scale of this issue.  

Other system connections could also be made that informed how the water 

system influences other areas of community life and governance activities, such as 

water restrictions were seen by some as limiting their ability to grow food at home. 

While the high costs of energy to produce desalinated water on Masig provided another 

reinforcing argument for system efficiency and optimisation as a primary sustainable 

water management strategy.   

Considerations for implementing a systemic approach included the time, 

resources and forward planning required to be able to conduct the range of methods 

and activities in the community. Collection and analysis of multiple types of data for 

example, and for the smart meter roll out, the novelty of using this particular metering 

and logging equipment and interface added layers of complexity and increased risk 

being a first in a remote context. from access issues and cost and time associated with 

procurement, permissions, and coordinating contractors for installation. These kind of 

technology innovations are unlikely to be adopted by small-scale water suppliers 

without some prior validation of their value, hence the importance of this action 

research as a learning opportunity for the remote community water sector. In the case 

study context, despite the challenges, the smart meter data was invaluable source of 

knowledge about the water system and a tool for engagement and collaborative 

dialogue and is likely to be a valuable program to roll out to support transformative 

water governance across communities, regions and nationally.  

Beyond the baseline, applying the principle of systemic thinking informed the 

remaining TCWG steps by using different methods to elicit a broader range of ideas. 

Applying a social practice lens to design of the water demand management trial gave 

consideration to how infrastructure and rules, attitudes and meanings and the skills of 

the participants and governance actors might support or constrain water use 

conservation practices at the household level.  

A systemic view also required a widening of perspectives to incorporate different 

cultural considerations in relation to water. Working in a cross-cultural environment 

was challenging and a steep learning curve experienced. Language, conceptions of 

time (‘island time’) and other cultural norms or taboos, such as constraints about who 
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can speak to whom in the traditional culture, were all factors that had to be considered 

and negotiated as best as possible from an informed basis in collaboration with locals.   

On the whole, the application of systemic thinking can create space for a more 

nuanced and complex story about community and water to emerge and highlight 

diverse community experiences with water that can challenge the dominant 

management paradigm and help understand what methods and strategies are effective 

from the community perspective The issues and implications for transformative 

governance raised through this research indicate the value of gathering information 

from multiple sources and not privileging one source of information over others as is 

done with technical information in water management. Systemic thinking will be 

critical in ensuring real progress towards transformative outcomes in the future. 

10.2.2 Lessons from applying the principle of Collaborative Dialogue in 

practice 

Collaborative dialogue as a foundational principle for transformative community 

water governance is proposed as a means to address the ‘misaligned objectives and 

poor management of interactions between stakeholders’ which are the root cause of 

challenges to good water governance (OECD, 2011)(p17). In the exploratory research, 

I identified that Agency-led Technical and Agency-led Community Education types 

of initiatives dominate efforts to involve Aboriginal and Torres Strait Islander 

communities in water management rather than more collaborative types, despite policy 

discourse that reflects support for more collaboration with Indigenous Australians. 

This empirical finding was reinforced in the Masig case study also.   

In the Masig case study, the adaptation of this principle built on the 

understanding of a need to build a solid local knowledge foundation for water 

governance and so limited resources were used to opportunistically bring collaborative 

processes into activities rather than setting up a formal collaboration as a key outcome 

of the action research. For example, presenting to regional leaders and councillors, 

community and visitors at the 80th Anniversary celebrations, being invited to present 

to the Elders Group, and teach a grade 3 class focusing on the community water system 

and conservation. More formal dialogue processes occurred through the community 

workshop which was time consuming to arrange and challenging in getting key 

attendees together.  Within these dialogues, it was necessary to be flexible and modify 
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the process to fit the context and those participating. reinforcing the need a long-term 

commitment to build community support and action through trust and relationships. 

Given the challenges engaging people in more formal collaborative processes, 

the Masig case study revealed that dialogue was supported through the mixed methods, 

in particular, one-on-one interviews were a critical source of knowledge from 

community members that enabled personal stories and emergent themes and issues to 

be raised and explored in a safe way for participants. Thus, perspectives often unheard 

were raised that may remain silent in more formal public forums and meetings. That 

data was then able to be fed into group settings in a way that preserved anonymity and 

allowed for dialogue to be brought in without consequences to the individuals or 

groups who raised it.  

The experience on Masig demonstrated that primary governance actors 

including local council, public housing managers and maintenance contractors with 

community will be critical to future water sustainability but lacked effective 

communication or coordination processes. As such, other channels of communication 

to the community, including community groups, schools and existing programs (such 

as the CDEP) were identified as important to involve in collaborative dialogue about 

water.  However, in the Torres Strait context, the local council partnership was critical 

for both data, management of infrastructure and community engagement aspects of the 

water system. However, the role of local councils will vary depending upon 

responsible for water services. In jurisdictions other than Queensland, for example NT, 

WA where utilities are responsible for water services, councils may provide more of a 

supportive community engagement role rather than a central decision-making role. 

Collaboration between diverse actors can build understanding of the water 

system, but within the system, the importance of internal champions as conduits of 

information and support for collaboration in remote Indigenous community contexts 

was identified. For example, two new council staff joined during the research and 

significantly increased communications and the ability to coordinate activities in the 

community for this trial. Their enthusiasm and support, despite constraints, 

significantly enabled outcomes of this research. The role of individuals in supporting 

transformative governance or acting as a bottleneck to progress is somewhat dependent 

on the skills, resources or motivation. If lacking, people in key roles can act as 

‘gatekeepers’ of information, knowledge and power. For example, during the water 
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demand management trial on Masig, ‘official’ information about water flowed through 

one or two people to the community and thus the effectiveness of community 

engagement was somewhat dependent upon those individuals, either to post online 

updates or notices or arrange other forms of information sharing. This finding 

reinforces the need to diversify channels of information and build capacity of 

governance actors and agencies to support and implement collaborative processes. 

 Significant capacity constraints within the existing service provider and other 

governance actor organisations constrained interest in and ability to learn collaborative 

principles and techniques. The TSIRC water team for example were small with limited 

resources to fulfil basic operation and maintenance across fifteen small community 

water systems, let alone undertake additional programs of community engagement. 

This contributed to limited participation in collaborative forums as raised earlier.  

Government stakeholders and community leaders at higher levels of decision-making 

authority were busy, had limited interest or capacity to participate despite many efforts 

to coordinate according to their schedule. Further, processes for collaboration were not 

supported by the top-down, technical and engineering approaches dominant within the 

water team. Even when individuals and management discourse indicated an awareness 

and general understanding of the need for better engagement with community 

members, I observed a lack of skill in community engagement techniques or reflexivity 

about the role of existing management systems in maintaining unsustainable practices 

and outcomes. Overall, the case study research identified a lack of experience, 

understanding, skills and commitment to collaborative processes which will need to 

be addressed through skills and capacity building to support transformative water 

governance.  

The experience on Masig also identified the challenge of gaining and sustaining 

interest of community members to participate. Although all participants indicated they 

would participate in a similar or follow-on project, in practice, few took up the 

opportunity to attend the community workshop which was designed with their input to 

maximise convenience of timing and length. This issue of willingness to participate 

and ‘participation fatigue’ is a known challenge across remote and Indigenous 

communities generally and this research suggests further time in community to build 

relationships and trust over time and consistently working towards shared goals would 

support willingness to participate. Even so, it is important to acknowledge and respect 
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that people may not want to participate in water governance activities, and those people 

should not be penalised, but should have the same rights and access to safe, reliable 

water as others. 

  As each community will vary in terms of governance, socio-cultural, physical, 

environmental factors and so on, the flexibility of the TCWG framework is important 

to support collaboration. Tapping into diverse existing communication and social 

networks as a means to actively engage community members and build enthusiasm 

and interest. This will require time and effort to establish and sustain. New (formal 

and/or informal) structures may be needed to support collaborative dialogue, 

particularly at higher levels of governance to bridge the gap across agencies and allow 

a coordinated effort amongst governance actors. Such formal collaborative forums 

need to enable explicit articulation of shared objectives between the stakeholders, 

allocation of resources and funding to strategic projects, communication and 

coordination roles and accountability processes, and other factors needed to sustain the 

collaboration for the long-term. The process of employing these techniques and 

approaches can build enthusiasm and motivation for participation through iterative 

processes, as improvements are demonstrated and communities recognise the benefits, 

and see other family and friends participating, this motivates further participation. 

10.2.3 Lessons from applying the principle of Social Learning in practice 

The principle of social learning is important to facilitate transformational change 

in the long-term. This is because transformative governance has its origins in adaptive 

management where iterative learning loops provide opportunities for continual 

improvement of management, policies and practices through action, implementation 

and reflection cycles. Ongoing communications, reflective processes and feedback 

loops were designed as an integral part of the TCWG framework to facilitate continual 

improvement of the community water governance system through the project lifetime 

and beyond, within and between the community and wider governance actors and 

agencies. 

The applied research in the Masig context, highlighted that opportunities for 

social learning could be facilitated at multiple levels - across first, second and where 

possible, third order levels as part of a transformative approach.  First order learning 

was facilitated through sharing the data and results of the project. Sharing findings and 

outcomes from the broader baseline research and action research trial for water 
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demand management allowed for the new knowledge to feed into management and 

governance activities and for existing management plans and processes to feed into the 

research/trial activities. Knowledge sharing activities are therefore an important 

foundation for learning on multiple levels and scales. 

Second order learning was enabled through discussions and dialogue in 

interviews, meetings, conferences and workshops, allowing community members and 

other governance actors to relate questions and experiences raised through the research 

to discuss their own situation.  Third order learning was more challenging to design 

into processes as it requires deep reflection and contemplation of one’s own worldview 

and epistemology and ways in which thought is conceived of.  The extent of designing 

in third order learning was constrained by the practicalities of engaging community 

and governance stakeholders in deeper collaborative dialogue conversations and 

reflective actions, but included creating opportunities for reflection, through posing 

strategic questions that challenged participants and stakeholders assumptions and the 

ways they think or associate meanings to water.   

Other strategies such as walking around the home together during discussion of 

household water use to look at and highlight water-related equipment and practices, 

promoted learning about the ways in which water was being used and possible ways 

in which it could be conserved. This experiential approach was coupled with more 

visual tools for providing feedback and explanations on water use, such as photos, 

graphs and images. In addition, relating the volume of use to commonly understood 

concepts such as “this equates to X buckets of water a day being wasted” supported 

making water use more visible and relatable for residents. Comparisons with 

community averages and, data from other remote Indigenous communities (where 

available), was also used to put the new information into context. This type of 

‘translation’ of technical and scientific information into ‘plain English’ is important in 

Indigenous communities, where levels of technical education can be low, and some 

basic concepts (such as financial calculations for example) can be foreign concepts for 

some community members.   

Reflective questions about the community, management activities and other 

influences on water were posed, aiming to encourage the participant to think not only 

about their daily activities, but their role in the community and how they are influenced 

by others as well as the structures, rules and regulations that inform their water 
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decisions. Aspects such as considering how one’s culture has shaped the way water is 

perceived and used may have prompted third order learning. In this way, first, second 

and third order learning was supported across governance actors and the hope is that 

in turn learning is translated into enhanced environmental citizenship and stewardship 

as part of a longer-term social learning. However, this was not able to be assessed 

directly as part of the research.   

An impediment to social learning identified through the research was the limited 

evaluation of results of change activities or learning outcomes in community water 

programs and community engagement strategies as well as the lack of monitoring and 

feedback on day-to-day water supply, use and management. Limited staff interest, 

competing priorities and high turnover of staff within key organisations were also key 

challenges for applying a social learning approach in the Masig context and have all 

been identified as challenges in Indigenous engagement more broadly. I have already 

raised the need for champions within organisations, and motivated and empowered 

individuals in the right role with responsibility and skills will be critical to facilitating 

social learning.  

To embed social learning within governance arrangements and processes, 

diversifying the channels of communication and dissemination to generate learning at 

multiple scales is needed. Communications of technical and traditional knowledge, 

information about the water system, and lessons from practice are needed between 

communities, water service providers, regulatory agencies, and other governance 

stakeholders such as Indigenous organisations, funding bodies (Figure 10-1).  

The ‘learning-by-experimenting’ (Varady et al., 2016) approach used in Masig 

was important in engaging stakeholders in a meaningful way that provided results that 

were relatable to real-life.  Sharing of the smart water meter data and analysis (de-

identified) with TSIRC, for example, acted as a demonstration of the value of this 

approach in identifying issues more clearly and facilitating more effective 

management. As a result, TSIRC applied for funding to roll out smart water metering 

in additional communities and is planning to roll out across their jurisdiction in the 

near future (at time of writing, anecdotal evidence suggests this has already led to 

much more rapid response to leaks or unexpected/high usage patterns enabling water 

savings to be made that would otherwise not have been achieved (council staff 

member, peronal communication, November, 2020)).  
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10.2.4 Lessons from applying the principle of Strategic and Nested in practice 

From a transformative community water governance perspective, recognition 

that actors and activities do not operate in isolation but are located within a broader 

system of governance that operate at different scales which are nested within one 

another, and each scale influences and shapes the others to some degree, is a critical 

foundation for understanding how transformative community water governance can be 

scaled up. Although this research targeted the community scale, through the primary 

research activities I distilled six levels of governance that operate and interact in 

relation to remote community water systems. Figure 10-2 shows these levels as 

individual, household, community, regional, national and international.  

Consideration of this principle in practice required assessing governance actors 

and activities, data, information and flows of knowledge at and between each level.  In 

relation to information and data, application of strategic and nested principles in the 

case study context, mixing the scales of data collection from individual (perspectives) 

to household (water use and infrastructure) to community (water use and supply data, 

strengths assessment) and consideration of regional and state governance activities was 

one way the nested nature of water governance was operationalised.  

In considering community water governance the issues identified at the 

community level can be considered for how activities and actors influence or control 

aspects of knowledge, decision-making and resourcing. For example, managing 

household and system leaks require understanding the lived experience of 

householders at the end of the decision-making process and gives consideration to 

individuals’ knowledge, skills and competence to be able to identify and report leaks; 

also to be considered is how houses are maintained, the maintenance policies and 

protocols of the community and regional level actors and activities, i.e. the reported 

leak needs to be actioned by council, Queensland state government and their 

subcontractor before change happens on the ground. 

National governance activities have less influence in this particular example, but 

influence priority given to such issues through funding and resources to support 

improved leak management, while national policies and strategies may support or 

undermine action at the lower levels.  
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regional, national and international governance scales influence and interact with 

community governance.  

In addition to the spatial scale of transformative community water governance, 

the temporal scale is also nested. Consideration of the temporal dimensions of 

community water governance is crucial for transformative outcomes, particularly 

shifting from the short-term, reactive management orientation of standard water 

management practice, to encompass medium and long-term activities – planning, 

projects and programs - that work with and towards change at multiple scales.  In 

practice, this aspect of the principle included considering previous projects, gathering 

data on water management activities and their outcomes over the long-term and also 

gathering data on future scenarios including threats and opportunities to the local water 

system and community life.   

From a transformative governance perspective, linking short-term projects into 

the larger suite of activities towards the shared vision, highlighted the importance of 

establishing a vision participatorily to ensure that projects support and connect to the 

broader needs of the community and do not occur in isolation or towards one 

stakeholder agenda or another. The demand management trial, for example, not only 

a) provided important lessons for governance actors to incorporate into future planning 

with relatively low risk, and b) demonstrated how it works in practice to feed into 

potential applications in other contexts, but also was linked to the broader vision for 

sustainable water on the island that supports broader community sustainability and 

resilience.  In this way, a strategic and nested approach must therefore link small-scale 

learning experiments into longer-term projects and programs that incorporate 

objectives at each level that feed into objectives at the next level. However, many of 

the short-term projects occurring previously were not built into a system of learning 

and so provided limited leverage for future projects to build on. 

The lessons from this research indicate that objectives and strategies at each 

scale of governance should be reinforcing, aligned with each other and structured 

towards overcoming barriers to and enabling achievement of a broader vision for 

sustainable and resilient water systems and communities. While projects (small-scale 

learning experiments), can be viewed as the building blocks of transformative change, 

the vision serves to guide smaller scale action and helps with alignment and 

coordination of multiple stakeholder interests and actions. The research suggests a 
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comprehensive regional or national sustainable water strategy could incorporate such 

a vision and set out guidance for the multitude of state-based guidance and community 

activities.  

10.2.5 Lessons from applying the principle of Strengths-based in practice 

A sometimes overlooked aspect of the dominant Western management paradigm 

has been the tendency to view Indigenous people as vulnerable, without 

acknowledging the inherent strengths and existing capacity within Indigenous 

communities to drive their own futures.  A strengths-based approach has been 

identified as an important foundational principle for transformative governance in the 

context of Indigenous Australia. In the TCWG framework application in Masig, the 

primary method employed to facilitate understanding of strengths of the community 

was a participatory Community Capitals assessment (see Chapter 8, Section 8.5.4.2). 

This provided a participatory evidence base that highlighted a range of strengths and 

weaknesses which the community water governance can leverage in multiple ways. 

The Masig experience demonstrated how water management arrangements and 

processes continue to reduce available community capital, by not considering the full 

picture of the interactions of the water system in the community. Using the example 

of water restrictions on Masig, natural capital (water resources) has been improved in 

the sense that less is being used but has also reduced across other capitals including 

human (health impacts and reduced trust in leadership decisions), social (strains on 

bonding and bridging capital where some people have access during restrictions and 

others don’t), and cultural (cultural events have been restricted in their celebration due 

to lack of water).   

On Masig, strong cultural capital was identified as both an area that water 

governance can utilise to support sustainable water outcomes and a consideration for 

governance activities to ensure cultural capital is strengthened further, not weakened.  

For example, linking conservation and safe handling messages into cultural practices 

and events, bringing community Elders on board as champions to engage the 

community and targeting education and awareness could support uptake of sustainable 

water practices. While the management strategy or water restrictions, if considered 

from a strengths-based perspective, has limited opportunities to further build culture, 

(and potentially eroded it) through limiting other families and visitors from other 

islands for important cultural milestone celebrations. 
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A further way the community capitals assessment can be used to support 

sustainable water and community outcomes (extending the cultural capital example on 

Masig) is to ask how management could tap into existing traditional and local 

knowledge about the Masig water system. For example, the research revealed water 

literacy of Elders was good in the sense that they were very engaged and aware of the 

water system before the current infrastructure was put in place. All the elders that 

participated in the research referred to their early experiences of having to collect water 

from the bores and necessarily being conservative with this ‘precious resource’. While 

also raised was the concern with younger generations losing their traditional 

knowledge about the land and water and the mediation of infrastructure, i.e., having 

had water literally ‘on tap’ their whole lives as reducing the spiritual and stewardship 

connection to the water.  

The community capitals assessment also highlighted resilience within the 

community to change and threats, with many identifying adaptations they have made 

to adjust to water restrictions or to ‘get things done’. Informal activities which official 

are within the remit of council include friends and family fixing leaks, those with 24/7 

water sharing with those without during restricted hours and so on. This point links to 

the value of the community capitals assessment in also identifying where water 

governance activities could build capacity in perceived weak areas. For example, 

limited access to financial capital (through local employment and income/business 

opportunities), and poor household infrastructure and maintenance (built capital) for 

example, were areas on Masig that need to be strengthened and in turn can better 

support a sustainable water system. Particular gaps in transformative governance that 

need to be addressed and are suitable to be done through locals include: reading meters 

(in the absence of smart metering technologies); water quality testing, monitoring and 

analysing water use and quality data; updating the community regularly; providing 

training on safe use and maintenance of rainwater tanks; running a household 

maintenance and minor plumbing repairs program; and potentially many more. 

Further research in this area could be to work with communities to determine  

measurement of capitals which has been identified as a challenge (Fey et al., 2006). 

Although the participatory processes designed for this research incorporated both 

quantitative and qualitative aspects to strengthen the method, this is an area that could 
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be further developed in participation with local communities as part of a transformative 

governance agenda.  

Generally, the strengths-based principle in the TCWG framework provided a 

more in-depth and bigger picture understanding about water than standard approach, 

that can contribute to more fit-for-purpose and fit-for-place strategies and facilitate a 

positive spiral of investment and activity in remote Indigenous Australian 

communities.  

10.2.6 Summary of lessons and implications of the five TCWG principles in 

practice 

Table 10-1 provides a summary of the five principles and the mechanisms, 

challenges, benefits and implications for practice identified through the application of 

the TCWG in practice. 
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Table 10-1 Summary of five TCWG principles  
Systemic thinking Collaborative dialogue Social learning Strategic and nested Strengths-based 

 

Key tools/ mechanisms used 

- Conducting a systemic 

baseline assessment 

- Mixed methods and 

techniques applied to broaden 

valid knowledge 

- New and detailed knowledge 

from systemic perspective 

- Novel smart metering 

- Identifying and prioritisation 

and designing community 

engagement 

- One-on-one/face-to-face 

interviews with diverse 

selection of community  

- More formal settings for 

dialogue such as community 

meetings and workshops 

- Partnership with the local 

council (the water service 

provider in Masig context) 

- Discussions at local, regional, 

national, international forums 

- Mixed method data 

collection and analysis 

- Feedback on water use to 

community 

- Sharing community 

perspectives with 

governance actors through 

various forums 

- Facilitating dialogue 

through collaborative 

community workshop 

- Data collection about water 

system includes individual, 

household, community and 

regional data 

- Analysis of governance 

system to identify key actors 

and activities at each level 

- Gathering community 

perspectives through 

community interviews, 

participatory community 

capitals assessment 

 

Key challenges experience in case study trial 

- The breadth of methods used 

requires time, resources, skills 

and persistence and support 

for troubleshooting 

- Smart meter installation, 

maintenance, data collection 

and analysis novelty aspects 

and risks in remote 

communities 

- Access to communities as an 

‘outsider’ can be challenging 

- Language and cultural 

differences are added layers 

of challenge to community 

engagement  

- ‘Gatekeepers’ can act as a 

barrier to progress 

- Finding champions in water 

agencies with time, authority 

and resources to support/ run 

collaboration is difficult 

- Lack of skills/capacity to 

conduct collaborative dialogue  

- Achieving conditions for 

authentic dialogue is difficult,  

- Lack of interest/ time/ capacity 

of community to participate and 

challenges getting diverse 

participants (e.g., youth)  

- Balancing protecting privacy of 

individuals and ensuring diverse 

views captured in collective 

decision-making requires 

sensitivity 

- Lack of experience, skills, 

comfort and culture for 

reflective practice in water 

governance agencies 

- Lack of evaluation of 

previous water management 

and community engagement 

activities to build on 

- Getting key governance 

actors to attend 

collaborative forums 

- ‘Gatekeeper’ bottlenecks in 

communication  

- Qualitative research not 

valued 

- Lack of ownership/ of social 

learning, ‘not my role’ 

- Siloed, reactive and short-

term management focus and 

activities constrains 

strategic approach 

- Limited evaluation of 

previous activities to feed 

into next management 

constrain learning within 

key organisations 

- Organisational constraints - 

resources, staff, skills, lack 

of leadership for long-term/ 

broader outcomes  

- Lack of guidance from 

higher levels of governance 

in coordinating at the 

community scale 

- Much management in 

community is conducted 

by engineers or 

technicians with little 

understanding of 

strengths-based 

approaches 

- Participatory process to 

establish community 

strengths takes time, 

skills, resources and 

planning in advance to 

conduct  

- Designing a process that 

is practically feasible yet 

still robust is challenging  
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Benefits identified 

- Addressed gap in 

disaggregated data  

- Highlighted connections not 

usually considered in water 

management, challenged 

assumptions and broadened 

and enabled targeted solutions  

- Supported incorporating 

community perspectives and 

‘other’ voices into 

management and highlighted 

conflicting views/gaps in 

knowledge 

- Showed where water 

management processes 

contribute to unsustainable 

water  

- Social practice lens supported 

sustaining change for 

household water conservation  

- Facilitated diverse perspectives 

on water and highlights need for 

this diversity 

- Is a more culturally appropriate 

method in Indigenous 

communities than top-down 

information provision 

- Facilitates cultural competency 

by gathering and incorporating 

community member views 

- Tailoring learning 

experiences to individuals 

- Feedback supported 

learning at the 

individual/household level 

as a foundation for 

community capacity 

building 

- Sharing stories allowed for 

learning from others 

experiences and avoiding 

pitfalls 

- Supports targeted water 

management strategies to 

contribute to more fit-for-

purpose, fit-for-place and 

cost-efficient strategies  

- Can support coordination of 

management activities 

(including funding and 

resources) towards 

achievement of longer-term 

vision  

- Improved understanding of 

other’s priorities and 

responsibilities 

- Gaps in 

ownership/responsibility for 

sustainable water outcomes 

are identified and can be 

addressed 

- Mutual reinforcement can 

contribute to more 

streamlined efforts and 

achievement of results 

- Overcomes deficiency 

and vulnerability focus 

on Indigenous 

communities 

- Identified important 

contextual factors 

influencing water 

governance activities, 

community engagement 

and outcomes 

- Identifies existing skills 

in community that could 

support sustainable water  

- Identified ways that 

water governance 

activities and processes 

might contribute to 

building community e.g., 

through employment and 

livelihoods outcomes 

 

Implications for community water governance 

- Not simple or easy, takes time 

and skill to conduct, but 

worth effort for long-term 

knowledge building 

- Can address limitations of 

technocratic management 

such as poor data/gaps in 

knowledge and lack of 

inclusion of Indigenous 

perspectives in water 

governance  

- Informal networks and existing 

groups within communities can 

provide opportunities for 

dialogue  

- Water service provider is in 

prime position to drive 

community-based collaborative 

processes 

- Organisational leadership 

recognising value of 

collaborative processes and 

- Diversifying channels of 

communication to include 

community groups, 

networks and media 

platforms used locally and 

regionally is important to 

provide forums for social 

learning about water and are 

important to tap into in early 

stages to support building 

awareness and interest 

- Single projects or learning 

experiments, are building 

blocks of transformative 

change rather than an 

isolated effort 

- A high-level strategy and 

national commitment could 

guide achievement of the 

vision across the 

region/nation  

- Coordination across siloed 

- Need to build in strength-

based processes into 

water governance  

- Identification of strengths 

has to be a participatory 

process, i.e., community 

perspectives 

- Annual strengths-based 

community assessments 

could be the foundation 

of measuring progress 
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- Provides a more nuanced 

(disaggregated quantitative 

and qualitative) understanding 

of the community-water 

system 

- Facilitates targeted strategies 

for the local context based on 

a holistic understanding of the 

community-water system  

- Consideration of 

infrastructure, meanings and 

competences (SPT) in 

designing community 

programs can support 

sustained change in water use 

practices 

- The TCWG framework 

supports systemic thinking 

being brought into water 

management 

understanding what constitute 

authentic dialogue is needed 

- Structural and institutional 

support is required for 

collaborative dialogue which 

may include modifications to 

organisational plans and 

objectives  

- Strategic programs to build 

skills in relation to 

collaboration are needed 

- Following the TCWG 

framework provides 

mechanisms to facilitate the 

conditions for authentic and 

collaborative dialogue 

sustaining learning  

- Small-scale learning 

experiments should be 

conducted in each 

community based on the 

systemic baseline 

assessment findings and 

reflection and evaluation 

processes in place to 

facilitate learning within and 

across governance actors 

- The TCWG framework 

provides practical guidance 

for implementing a social 

learning approach at 

multiple scales 

activities, improved data 

collection and evaluation of 

programs will support 

strategic learning through 

determining short, medium 

and long-term progress at 

multiple scales 

- The TCWG framework 

promotes a scale-able 

approach to transformative 

community water outcomes  

towards transformative 

outcomes not only for 

water, but across multiple 

community capitals; 

helping to identify 

appropriate starting 

points for each 

community in a TCWG 

approach  

- The TCWG Framework 

provides practically 

guidance for strengths-

based water governance 

in remote Indigenous 

communities 
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and culturally relevant needs and aspirations of each community can contribute toward 

transformation at the local level.  This strategic and nested form of planning links the 

local to the regional and national to facilitate scaling up solutions.  

As I have attempted to illustrate throughout this research, such a transformation 

will require a proactive re-imagining of water governance structures, processes, 

arrangements and actors at multiple levels and scales to avoid disruptive change. The 

research highlighted the need for water governing bodies and managers to step outside 

the Western post-colonial mindset to consider remote community water systems from 

a holistic perspective, including stronger collaboration with Indigenous communities 

that places them as more than just another stakeholder (Bharadwaj, 2014; Bowie, 2013; 

Kwiatkowski, 2011). Embedding a transformative approach institutionally will be 

critical to generate momentum and sustain change processes for the long-term and is 

dependent in part on the extent to which community water governance actors recognise 

and are willing and have the capacity to embrace the premise, vision, principles and 

processes set out in the TCWG framework.  

10.3.1 Strategies to support embedding a TCWG approach in practice  

Earlier in this research, I identified eleven key enablers for community-based 

water management that, together with the five categories of barriers, informed a 

transformative community water governance framework (see Chapter 6, Table 6-3).  

The framework development, testing and trialling not only reinforced the criticality of 

each of those enablers to progressing a TCWG agenda, but raised further areas for 

action that are needed to support uptake of a TCWG approach into the existing system 

of governance to progress the sustainability outcomes for remote Australia. 

Embedding the TCWG framework into practice requires multiple levels of 

action. Establishing (or modifying where possible) governance structures that support 

collaborative and strategic action will be critical, as the research showed how 

institutional arrangements and culture are a key barrier to uptake. A national strategy 

for TCWG, guided by the vision set out here, that aligns with commitments to SDG6 

could anchor all water governance activity in remote Australian communities, giving 

direction to state and territory regulations and agencies and provide a foundation for 

regional collaborations between water governance actors and communities to be set up 

and sustained. Working from this highest level down will also support embedding the 
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learnings from the local scale into higher levels of governance and build capacity 

towards the common vision.   

The research also points to a need for policy integration and coordination across 

governance levels as part of a strategic approach. As described by the OECD (2015a, 

p.1):  

“To fit for the future, institutions need to adapt to changing circumstances, 

and political will and policy continuity are key in the transition towards 

more inclusive and sustainable practices.”  

For the TCWG framework to be practically applicable, the suite of existing water 

policies, plans and regulations and guidelines for water governance related to remote 

Australia should be considered. It is envisioned that to minimise disruptive impacts in 

communities and steer governance actors towards the shared vision, the TCWG 

framework will be complementary to many existing guidelines for example the 

ADWG (NHMRC and NRMMC, 2018) or WHO’s Framework for Safe Drinking 

Water (2011) (World Health Organization, 2017a). However, there is a need to clearly 

identify how existing policy and regulatory guidelines align or not with the larger 

vision for TCWG, and to identify areas that require modification to bring them into 

alignment. Although transformation cannot happen without some level of upheaval, 

adopting the TCWG framework wholly, may facilitate a smoother transition than one 

forced by crises. Further analysis of the integration of this framework with existing 

policy landscape is beyond the scope of this thesis, however, will be an important step 

to progressing transformative community water governance in practice. Other 

activities to progress uptake of a TCWG approach could include: 

Organisational leadership and support, funding and resources allocated for 

transformative governance.  

Commitment to the concept and budgeting for additional travel between key 

centres (capital cities where state government agencies are based, regional centres and 

communities) to establish foundations of networks, processes or programs in remote 

and regional areas with a view to self-sustaining systems in place for long-term change. 

Innovative funding structures and mechanisms could be linked to sustainability 

outcomes, such as a revolving fund (where financial savings achieved from efficiency 

and conservation efforts are reinvested back into the community), could be utilised to 
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support water efficiency outcomes. Coordination across agencies would help to 

identify and remove any contradictory strategies and improved data collection and 

monitoring could enable the baseline from which savings can be calculated. 

Experiential learning and training  

Feedback from the exploratory and empirical case studies indicated limited 

training opportunities for learning on country/in community which is a barrier to 

participation and capacity building in communities. By bringing culturally relevant 

training to people in remote areas in ways that are accessible and connected in to 

pathways to income and employment, it opens up possibilities for participation and for 

experiential learning within communities.  Integration of Indigenous learning 

pedagogy throughout water governance processes in remote Australia, for example, as 

set out in the 8-ways learning framework (https://www.8ways.online/) could also 

support further shared understanding about water. Indigenous scientific and 

sustainable resource management knowledge is only recently being accepted and 

accessed in Western resource management approaches in Australia.  By integrating 

locally and culturally based learning in communities, better access to pathways to jobs 

in the water sector will open up.   

Cultural competency training  

Institutionalising cultural competence that integrates culture into the delivery of 

services  is necessary as a stepping stone towards better outcomes for communities 

more broadly (National Health and Medical Research Council (Australia), 2006). 

Training provision for Non-Indigenous people to support learning about remote 

Aboriginal and Torres Strait Islander culture and the ways water integrated is needed. 

Although many organisations based in remote areas and regional areas of Australia 

already incorporate cultural awareness training, the recommendation is to ramp up the 

level and scale of such capacity building so experiential learning opportunities are 

given to all water staff across the sector.  

The current ‘service delivery’ mindset requires addressing to embed a strengths-

based principle into organisational culture and governance activities. A significant 

enabler could be conducting strengths-based community assessments as longitudinal 

studies to monitor and evaluate changes in capitals in the community over time. 

Although a longitudinal study was not an option for this research project, the method 
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designed is adaptable to any community and could be scaled up across multiple 

communities to provide a type of scorecard/tracking of community progress connected 

to a bigger picture of resilience and transformative capacity building.   

Through these and other action-oriented, community-based, fit-for-purpose, fit-

for-place small-scale experiments rigorous evaluation of these cycles of learning and 

action will need to be disseminated through knowledge networks and online forums to 

enable sharing of data and information and building capacity across governance actors 

and communities.   

The skillset to design and conduct such studies are unlikely to be available within 

communities or remote community water governance agencies. A 

collaborative/partnership approach could therefore lean on research institutions 

together with Indigenous development agencies to roll out an assessment on a regional 

scale.  Further, because water is connected to other sectors such as energy, waste, 

health, strengthening culture, education, employment and so on, there is a need for 

broader collaboration amongst agencies to support a community capitals assessment 

as a baseline that would inform multiple agencies programs and actions.  

To facilitate collaboration and social learning as part of a TCWG approach, a 

range of opportunities exist. Particular starting points emerging from this research 

include: 

 Knowledge sharing online portal – an online repository for information 

on projects, programs, technical and other governance information as 

well as learning experiments outcomes and evaluations 

 Knowledge networks - particularly focused on facilitating community 

sharing of lessons and stories with regards to water. New funding streams 

could allow for face-to-face visits and field trips for those who commit 

to certain programs of learning and action in their community.  These 

learning programs could be incentivised through additional 

qualifications or certificates that might support employment outcomes.   

 Data collection and management standard and open portal – for 

example, in the United States, the Green Button Project 

(https://www.greenbuttondata.org/) an industry led initiative prompted 

by government calls to improve consumer energy data access, has 
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enabled a whole new suite of actors to design and develop consumer-

based tools for education and engagement; 

 Guidance and Decision Tools for TCWG - Create guidance materials 

and decision tools such as checklists and decision-trees and key questions 

for those implementing community water to support embedding social 

learning into water governance activities and to facilitate organisational 

capacity building 

10.3.2 Skills and capacities needed for transformative community water 

governance 

To implement a TCWG approach and support an enabling environment, 

consideration of the skills and capacities needed is important.  The research 

highlighted a range of skills and capacities that will be needed in the ‘new normal’ of 

remote community water systems governance if it is to be able to tackle anticipated 

future challenges, including: ways of thinking and governing such as systems, 

sustainable development, resilience, ways of governing such as Western vs Indigenous 

governance, collaboration and transformative governance; foundational knowledge 

about water systems and applied management tools – availability and constraints of 

sources of supply across regions, technology and infrastructure options suitable to the 

remote context; and data collection, recording and analytic tools and methods 

including smart meters.  

These are presented in Table 10-2 in the context of transformative community 

water governance in relation to key challenges. These capacities and skills may vary 

in the ability to be leveraged from within the water governance system. That is, some 

skillsets may be: a) new to the water sector, b) existing but not commonly applied in 

the water sector, or c) transferred from other fields and adapted to the remote 

community water context. Thinking about them in this way may help guide and shape 

the strategies for capacity building. 
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Table 10-2 Identified TCWG skillsets - capacities and skills needed for transformative 

community water governance 

Cross-cutting 

challenges 
Capacities needed Skill development strategies 

Uncertainty and 

unpredictability, 

water security and 

sustainability, climate 

change 

Flexible governance, 

resilient decision-

making, long-term view 

- Technical training for government staff, 

policymakers and community in principles of 

systemic thinking and sustainable 

development, resilience and transformative 

governance 

Marginalisation of 

Indigenous voices and 

views 

Collaborative dialogue 

and deliberation, 

facilitation, community 

engagement, cultural 

competency 

- Cultural awareness and competency training 

for all water sector staff 

- Partner with community development 

facilitators 

- Collaboration and community engagement 

training  

- M&E training - how to design programs and 

set up effective M&E 

Low levels of 

technical skills in 

communities/ 

empowerment of 

communities 

Knowledge of water 

system sustainability – 

security, quality, equity, 

efficiency, infrastructure 

optimisation; community 

development 

- Community education programs linked into 

further education and employment pathways 

– certification, training 

- Partnering with local Indigenous agencies 

and training providers to build community 

water sustainability capacity through formal 

and informal roles, local training and 

mentoring programs 

- Remote community water upskilling 

program - basic plumbing, data collection 

and monitoring and record keeping 

Poor data collection 

management and 

standardisation 

Knowledge of water use 

within communities, 

technical skills for 

installation of 

equipment, monitoring, 

record keeping, data 

analysis and 

interpretation skills 

(quantitative and 

qualitative) 

- Work collaboratively to develop industry-

wide standards for remote community water 

data that is functional and feasible (not top-

down)  

- Training for basic data collection and 

analysis - reading meters, record keeping  

- Partner with technology developers to build 

resilient high resolution smart meters suitable 

to remote area installation and user-friendly 

interfaces 

 

For example, there may be a need to consider new actors to fill new roles, such 

as an increasing role for active change agents, such as facilitators and those with skills 

in systemic thinking and strategic planning to initiate some of the big picture 

functioning across agencies, similar to the role of community development 

practitioners who are skilled at building and establishing relationships (Owen & 

Westoby, 2012).  The community water governance actors and agencies of the future 

will require a foundational skillset and theoretical and working knowledge of these 

topics to enact long-term change. 
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10.3.3 Consideration of control and influence of key governance actors 

Also important to progress uptake and embedding of a TCWG approach in 

practice, is consideration given to the role of governance actors, the types of activities 

they will be conducting, and their ability to influence and control outcomes. Drawing 

on the research findings from the empirical study, Figure 10-4 depicts re-imagined 

activities for key governance actors (that were introduced in Chapter 6, Figure 6-1) as 

part of a TCWG approach considered in relation to the nested levels of governance. 

The activities undertaken as part of a TCWG approach shift from current roles to 

include the collaborative, learning, data and knowledge collection and sharing and 

capacity building needed to progress a transformative governance agenda. 

Each governance actor interacts with the governance system in different ways 

with different levels of control and influence and interest in the activities and outcomes 

of remote Indigenous community water governance.  It can be seen in Figure 10-5 that 

water service providers and key government agencies, along with community 

members, TO’s and their representative bodies and local community groups have 

direct control over water activities and outcomes at the community scale. In the Masig 

context, the support of senior managers in TSIRC, including the Masig TSIRC 

representative, engineering department managers, water and wastewater, community 

engagement and sustainability managers set the tone and facilitated sharing of data. 

Thus, the activities that engage and enable these actors will be important in facilitating 

change on the ground.  

However, longer-term institutional change, as discussed in relation to the 

principle of strategic and nested in particular, also require actors that influence the 

governance environment at different levels, such as Federal government agencies that 

shape national agendas and funding rounds; State and Territory governments that set 

priorities; technical experts, consultants, private businesses and research institutions  

that may influence water governance and in turn be influenced by the outcomes of 

community activities. 
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Figure 10-4 Actors and activities as part of a TCWG approach    
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In terms of transformative change, the results of TCWG at the community scale 

will also be of interest to other Indigenous people in Australia and elsewhere, other 

communities in urban and regional areas, and international development agencies and 

organisations. 

10.3.4 Considerations for transferability to other contexts  

The TCWG framework was designed to work with the diversity of remote 

Indigenous communities through the foundations of flexible, adaptable and iterative 

cycles of governance activities and learning that facilitate locally relevant outcomes 

for water. The steps are at a level that enables the ‘how’ of implementation to adapt to 

the many community contexts, while still being able to adhere to the overall vision and 

elements of the framework. These design characteristics make the TCWG framework 

open to applications in other contexts – other Indigenous communities, other remote 

communities and potentially communities generally. Although the transferability of 

the TCWG framework has not been empirically tested across multiple communities in 

this study, the Masig case study provided insights into factors that will need to be 

considered for applications in other contexts. These considerations include the 

‘exogenous’ or ‘landscape’ factors such as: socio-cultural considerations - culture and 

history; the broader governance and political environment; climate and physical 

environment and water resources availability and access; and the interactions between 

these system elements.  

I have been clear in this research about the differences between the traditional 

Western management paradigm and Indigenous cultures in relation to water and 

governance and the need to consider these differences. The TCWG framework was 

designed purposely with an acknowledgement of these differences as a foundation for 

locally and culturally appropriate outcomes for remote communities.  
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As (Jaravani et al., 2016, p.2) sums up in the following statement: 

“Aboriginal communities’ strong connection to water can mean that the 

provision of drinking water may be futile without an appreciation of the unique 

cultural, historical and socioeconomic characteristics of communities. 

Concerns about the safety and quality of drinking water may also be a proxy 

for other social and community concerns.”  

The research demonstrated how culture colours every aspect of Indigenous 

community water systems – relationship to water, use of water, perceptions of 

management approaches, and acceptance of community engagement strategies, for 

example. These cultural factors shape effectiveness of water governance and outcomes 

for sustainable supplies and communities. The need to incorporate Indigenous way of 

being and knowing into water governance activities for improved processes and 

outcomes in these contexts has been made clear. 

The research showed how historical and current governance arrangements have 

distanced end-users from traditional connections as well as responsibility for water and 

that allocation of responsibility to those who have resources, authority and are 

technically competent is important for optimal operation of community water systems.  

Further applications of the TCWG framework are recommended for the Torres 

Strait region, given the establishment of existing partnerships and foundations of 

knowledge and activities built in this research and preliminary conversations have 

been conducted with key actors to determine possible pathways to support long-term 

planning and outcomes on the ground.  

In relation to other regions of Australia, many of the challenges experienced in 

the Masig context reinforce the five key categories of barriers identified in the 

exploratory stage of this research. This indicates that the TCWG framework, using 

those barriers as a foundational design input, will be relevant to a range of local 

contexts across remote northern and central Australia. A key variation from the case 

study context to other regions is the governance arrangements, for example state-

supported utilities (rather than the local/regional council in Queensland) have 

responsibility for water services and infrastructure. This arrangement opens up 

different roles for local government and state government in progressing the TCWG 

framework. Where a state-based utility is responsible for water services, social 
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learning will be facilitated to the extent organisational structures support learning 

across divisions and there may be more capacity for long-term change through scaling 

up programs across the region given it is under the purview of the one organisation. 

Given the more centralised governance of these larger organisations however, there is 

less connection to the individual communities and more effort will be required to build 

local relationships and potentially establish/support local water activities through local 

council partnerships.  

Consideration of applications of the TCWG framework beyond Australia should 

acknowledge the TCWG framework was designed with the Australian political and 

governance system in mind, i.e., where a stable democratic government and 

institutions are well-established. However, given the Melanesian origins of Torres 

Strait Islander peoples and the similarities in culture as well as similar geographic 

location and climate risks for small island contexts, the potential for application of the 

TCWG framework to Pacific Small Island Developing States (SIDS) is high and an 

area for further research. Nevertheless, similar cultural and island settings do not 

account for the significant difference in strength of governance between Australia and 

the Pacific SIDS, of which half are listed as fragile states (based on strength of a 

countries’ policies and institutions) (World Bank, 2021). From a governance context, 

similar developed, post-colonial states such as such as Canada, New Zealand and the 

US are also likely candidates to apply a TCWG approach.   

Other regions where government and the functioning of democratic mechanisms 

are weak and frequent upheaval and conflict exists, such as in many developing 

countries, adaptation of the framework may need to be considerable, and roles of 

different governance actors may differ significantly. Community-led collaborations 

may be more frequent in these regions where communities are used to being self-

reliant and not able to be reliant on government support. so can actually take more of 

a burden in progressing a transformative approach and proactively seeking support 

from partners with the resources, funding and skills lacking within the community.  

Further research is needed to determine applicability of the TCWG framework in other 

contexts.  

10.3.5 Summary of recommended actions to embed TCWG in practice 

In progressing key findings from this research, Table 10-3 proposes sixteen 

recommended areas for policy and governance practice in relation to the five principles  
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Table 10-3 Recommendations for embedding TCWG framework in policy and 

practice 

 

Identifier 

 

Key Recommendations for Progressing a TCWG agenda  

 Recommendations for Systemic thinking (S) 

 

S1 

Implement systemic baseline assessments of all remote Indigenous communities 

including disaggregated water use data collection with qualitative methods such as 

community capitals assessments and social practice theory as a foundation for scaling 

up transformative community water governance across communities. 

 Recommendations for Collaborative dialogue (CD) 

CD1 Establish training and education to build skills and awareness in water agencies and 

communities for the need for and foundations of conducting collaborative dialogue and 

establishing and sustaining collaborations. 

CD2  

 

Facilitate collaboration with communities through tying water governance to existing 

community networks and informal and formal gatherings including group meetings, 

cultural activities and events. 

CD3 

 

Set up a formal state or regional collaboration to facilitate dialogue, social learning and 

progress towards shared goal and identify champions/leadership within key agencies. 

 Recommendations for Social learning (SL) 

SL1 Standardise data collection and management across jurisdictions in Australia and 

enable open access and innovative end-use management technologies available to 

communities 

SL2 Establish requirement for rigorous evaluation of all community water sustainability 

initiatives. 

SL3 Create guidance materials and decision tools (e.g., checklists and decision-trees, key 

questions) to support embedding social learning into water governance activities and to 

facilitate organisational capacity building. 

SL4  Establish, fund and resource a community water sustainability knowledge sharing 

network and online portal – to share and manage data, community information and 

track progress over time. 

SL5  Establish locally based training for communities about water sustainability (e.g., 

efficient use, safe handling and maintenance of rainwater and tanks, leak management), 

integrating experiential and Indigenous pedagogies to facilitate long-term learning. 

 Recommendations for Strategic & nested (SN) 

SN1 Assess existing policies, plans and programs for in/compatibility with TCWG 

approach, coordinate across agencies to revise objectives to align with TCWG and 

address barriers or incompatibilities identified. 

SN2 Establish a national agenda/strategy for TCWG that aligns the TCWG vision and SDG 

6 commitments to guide State and Territory supply and service to remote communities. 

SN3  

 

Establish a formal state or regional level roadmap/strategic plan to link communities to 

national agenda/strategy incorporating roles for key governance actors - water service 

providers, health, housing, energy, treasury. 

SN4 Coordinate a program of small-scale learning projects to work towards the larger vision 

for TCWG across remote Australia, evaluating and integrate less across governance. 

SN5  

 

Establish a long-term fund and criteria for disbursement for collaboration, 

communication and learning as part of a sustained commitment to TCWG. 

 Recommendations for Strengths-based (SB) 

SB1  Conduct annual community capitals assessments across all remote Indigenous 

communities as the foundation of a scorecard/progress towards transformative 

community water governance and transformative community outcomes. 

SB2  Build aims for multiple capitals improvements into water planning objectives. 
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for transformative community water governance outlined in the TCWG framework.  

These recommendations, although relevant to the whole system of community water 

governance, are targeted towards those actors who currently have control to make 

changes including policy and decision-makers, operations managers at local and state 

levels, communities and their representative groups and agencies, as well as national 

level government who play a key role in setting the ‘tone’ and facilitating coordination 

towards the vision for transformative community water governance. It is envisaged 

that these actors will be foundational to and responsible for initial adoption of the 

findings from this research and embedding principles and processes into practice. 

10.4 CONCLUSION 

In this chapter, I have endeavoured to synthesise and reflect on lessons from 

development and implementation of the TCWG framework and consider implications 

of the research for practice now and into the future as a means to answer research 

question three. Consideration of lessons from the perspective of applying the five 

principles of TCWG helped to consider the holistic picture to complement the findings 

described in the previous chapters focusing on implementation of the steps.  The 

research demonstrated significant potential of this approach to support shifting the 

practice of water management in remote Indigenous communities towards outcomes, 

but challenges were faced in practice and concerted effort to coordinate 

implementation across the multiple levels of governance is needed. 

The findings of this research suggest that working towards establishing these 

recommendations could support embedding the five TCWG principles into community 

water governance, but also address cross-cutting barriers and facilitate an enabling 

environment for transformative community water governance in practice in remote 

Australia and with potential to be tested in other community contexts. 

The following chapter rounds out the thesis by recapping the research process 

and outputs, reflecting on the limitations as well as key contributions to knowledge, 

the situation of water governance, and learning outcomes and provides some final 

concluding remarks about the research and its potential to shape community water 

governance and generate more sustainable and resilient remote Indigenous 

communities.  
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Chapter 11: Conclusions 

11.1 CHAPTER OVERVIEW 

In this, the final chapter, I recap key findings and discuss the contributions of the 

research. I outline some limitations and suggest areas for further research that could 

build on the foundations set out within this thesis. The chapter is structured as follows: 

Section 11.2 recaps the outcomes of the research in relation to the research questions 

and objectives. This includes the different aspects of the exploratory study, 

development of the TCWG framework and the adaptation and application of the 

framework in the case study community. This is followed in Section 11.3 by 

reflections on the contributions of this pragmatic, transdisciplinary study across the 

three outcome spaces of knowledge, practice and learning (C. Mitchell et al., 2015). 

Section 11.4 identifies constraints and limitations of the research conducted and offers 

suggested areas for further research that could build on this emerging field of research 

and progress transformative community water governance practice. The thesis 

concludes with some final observations and reflections in Section 11.5. 

11.2 ADDRESSING THE RESEARCH OBJECTIVES AND OUTCOMES 

In this thesis, broadly speaking, I have focused on analysis and proposed 

methods for addressing sustainable water challenges at the community scale in remote 

Indigenous contexts. This acknowledges that sustainable community water systems 

that provide access to safe and reliable water are a foundation of healthy, productive 

and resilient communities. It also recognises that water crises are essentially ‘crises of 

governance’ (OECD, 2015a) and thus innovative governance that considers the local 

context in all its complexity and plans for long-term solutions are critical to overall 

sustainability and resilience of a community. Thus the research aimed: to explore 

transformative community water governance as an approach for practice and to 

consider how it can be applied to contribute to sustainable and resilient remote 

Indigenous communities. 

Through achieving this aim the purpose was to provide new theoretical insights 

and practical guidance about the emerging field of transformative water governance 
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specifically for remote Indigenous community contexts. The research design was 

structured to reflect three main objectives: 

Objective 1: to identify key concepts and principles for TCWG and assess 

current water governance arrangements and processes in remote Indigenous Australia 

with respect to these.   

Objective 2: to develop an evidence-based framework for TCWG appropriate 

for application to remote Aboriginal and Torres Strait Islander communities.   

Objective 3: to apply the conceptual TCWG framework in a remote Indigenous 

community context to identify lessons for practice.  

11.2.1 Addressing objective 1 - exploratory study 

The first objective was achieved through an exploratory study that involved a 

review of the literature and interviews with practitioners to elaborate both the 

conceptual foundations of transformative governance, and issues with practice of 

community water management and governance in the context of remote Indigenous 

Australia. A colonial legacy of Western technocratic governance permeating water 

resources management was identified as a foundational issue that is incompatible with 

the socio-cultural context of Indigenous communities. Further, technocratic 

approaches have not dealt well with complexity and challenges inherent in remote 

water supply and management particularly under a changing and uncertain future. The 

preliminary analysis revealed a need to not only better implement innovative forms of 

governance that incorporate broader actors and activities related to community water 

systems, but to ramp up the scale and pace of change in remote Australia.  A 

transformative governance approach was identified as a promising area of research and 

management with the potential to address these challenges.  However, the research 

revealed significant gaps in relation to transformative governance literature and its 

application in practice. These included:  

 Limited explication of key concepts within the emerging field of 

transformative water governance research, or how it can be applied in 

practice. 

 Water governance research and frameworks typically focus at regional 

and national-scale governance, with few studies of community scale 

applications, therefore the lived experience and expertise of local 
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communities has been excluded. Furthermore, there is little 

understanding of how the community scale interacts with other scales of 

governance. 

 Limited practical guidance or studies of transformative community water 

governance and therefore lessons from practice to inform governance 

practice generally, including factors that constrain uptake of 

transformative principles and processes in practice.  

 No research identified specifically on transformative community water 

governance approaches in relation to Aboriginal and Torres Strait 

Islander community contexts to draw lessons from.   

These gaps in knowledge about current practice of water governance and the 

lack of evidence for what a transformative approach involves at the community scale 

were addressed through this research. A transdisciplinary review of literature 

contributed to building the foundations of transformative community water 

governance - identifying key concepts, principles and aspects of relevance to the 

research focus. Further, the exploratory study included an empirical study, drawing on 

knowledge generated through practitioner interviews as a foundation for a detailed 

analysis of the current state of water and energy management in the study context. This 

study revealed there is limited governance activity incorporating transformative 

governance principles in action in remote community water. Only twelve community-

based initiatives (programs or projects) in northern and central Australia were 

identified that sought to substantively involve Aboriginal and/or Torres Strait Islander 

communities. The findings of this analysis reaffirmed the need to build in more 

systemic and collaborative processes with Aboriginal and Torres Strait Islander 

peoples in the governance of their own water systems as a foundation for 

transformative outcomes. 

Barriers and enablers to more transformative approaches to water and energy 

management were also identified and analysed as part of the exploratory study. 

Thirteen key barriers were identified within five higher level categories, that prevent 

transformative approaches to water governance being adopted and scaled up in the 

study context.  The categories were: governance arrangements and processes; 

economic and financial; capacity, skills education and employment; data and 
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information and cultural values and norms. The findings supported the broader 

literature that institutional arrangements are critical in influencing whether sustainable 

water governance is implemented, but also identified barriers specific to remote 

Indigenous Australian contexts that had not been identified in the broader literature, 

including issues of data availability and management, the cultural context of working 

in Indigenous communities, poorly coordinated public housing maintenance that 

influence water. Enablers also emerged from the thematic analysis that support, or 

address barriers to, transformative community governance.  

11.2.2 Addressing objective 2 - developing a conceptual transformative 

community water governance framework 

The exploratory research culminated in the proposal of a novel conceptual 

framework for TCWG as part of the second research objective. Building on the lessons 

from the literature on good water governance more broadly, and integrating key 

concepts and principles identified as foundational to transformative governance, the 

TCWG framework was designed to better address the barriers and support enabling 

factors identified from my primary research with practitioners. The intention was to 

develop flexible guidance that was not prescriptive but allowed space for the 

framework to be adopted and adapted in varying and diverse communities in remote 

Indigenous Australia and envisioned to potentially be scaled up while grounded in 

local real-world context.      

The foundation of transformative governance within the TCWG framework was 

posited as five principles to guide action. These were: a) generating a systems 

perspective of problems and potential solutions as a foundation; and b) must be 

achieved through inclusive and meaningful engagement of all relevant actors, 

particularly community members, through collaboration and authentic dialogue; c) a 

social learning environment and processes are established in which communication, 

coordination and capacity of all water actors can be facilitated that allows for responses 

to be adapted to situations as they emerge and that builds capacity for the long-term; 

while d) a strategic and nested approach links together learning across multiple levels 

of decision-making and governance and recognises the importance of each of these in 

influencing community water sustainability; and e) a focus on strengths of Indigenous 

communities can build on and build up communities and address the management 

mindset of deficiency and to strengthen community capacity for transformative 
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change. These principles were designed into the TCWG framework as a means to 

address both the limitations of existing management approaches and the key barriers 

as well as supporting incorporation of enablers identified in the exploratory research.   

11.2.3 Addressing objective 3 - action research to adapt and apply the TCWG 

framework in practice 

Although the theoretical contribution of the TCWG framework is significant and 

novel in and of itself, the third objective to adapt and apply the TCWG framework to 

the case study community of Masig (Yorke Island) in the Torres Strait, was a key 

mechanism for demonstrating the pragmatist philosophy of science in action and 

emphasised the strengths of applying a transdisciplinary lens to answering the research 

question. 

The action research involved applying the eight steps of the framework while 

adhering to the five principles as much as possible within the local context. Key 

aspects of this detailed program of research included: recruiting households to 

participate in a household water use study, installing and monitoring smart metering, 

conducting household surveys and in depth interviews with community participants 

and stakeholders and running a participatory evaluation workshop and presentations 

to community members and wider governance actors, as well as running a short-term 

trial of water demand management with participants to analyse impacts on water use 

and potential for long-term sustainable change. The mix of methods used provided a 

valuable combination to bring in diverse perspectives, some of which may not often 

be heard in water planning and management, while synthesising information from 

different sources that provided a more nuanced understanding of the community water 

system and possible future governance pathways for sustainability. 

The lessons from the Masig application drew out the nuances of local community 

context and provided lessons and insights about how transformative water governance 

might operate in practice.  Key findings in the Masig context showed the importance 

of the systemic baseline to identifying the real issues preventing sustainability. Factors 

such as water restrictions, high outdoor water use, poor identification and management 

of leaks and poor communication and coordination of management were all key issues 

identified. Following this broader understanding, the steps in the TCWG framework 

helped to support learning about the local situation and test and trial some locally 

relevant strategies that were co-designed with participants. Monitoring and feedback 
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on progress during the trial were supported by the research and collaborators to 

maximise potential outcomes and the process was evaluated through participatory 

interviews and an open community workshop.   

The detailed understanding of the context and the specific case study community 

reveal that many of the findings from Masig are likely to be relevant to other remote 

Indigenous community contexts and therefore recommendations for embedding such 

an approach in practice were identified to support uptake and transfer of TCWG more 

broadly. Contributions from these three main research activities are detailed in the 

following sections. 

11.3 KEY CONTRIBUTIONS OF THE RESEARCH 

Original contribution to knowledge and other broader societal outcomes is a key 

criteria for quality transdisciplinary theses (Willetts & Mitchell, 2016). Mitchell et al. 

(2015) identify three key ‘outcomes spaces’ of purposive transdisciplinary research, 

i.e., transdisciplinary research that seeks to create change, as: knowledge, change in 

the situation, and learning. Contributions to knowledge outcomes include scholarly 

and societal knowledge, a change in the situation incorporates improvements in the 

study situation or field of inquiry, for example, a change in strategy or a shift in a 

policy, while contributions to learning outcomes need to enable mutual learning for 

both participants and researcher. Although distinct, in practice the three outcome 

spaces are closely intertwined and the importance of each vary depending on context 

of the research (C. Mitchell et al., 2015).  

As doctoral research is primarily concerned with creating new knowledge in 

relation to the research topic, aims, and answering the research question, creation of 

new knowledge was the primary focus of this research. However, as part of a critical 

and pragmatic approach improvements in the community water situation were also 

aimed for as part of the research design, particularly through the action research 

conducted on the case study community of Masig in the Torres Strait. 

11.3.1 Contributions to knowledge 

A number of novel theoretical and methodological contributions have been made 

to the field through this research. In particular: 
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 Development of underpinning concepts and features of transformative 

water governance at the community scale and specific to the context of 

remote Indigenous communities from a transdisciplinary perspective. 

 A novel integration of empirical research, drawing from practitioner 

knowledge on the ground in communities, identifying the ways water 

governance activities and processes have involved Aboriginal and Torres 

Strait Islander communities. 

 Development of a novel typology applicable in this context identifying 

four key types of initiatives that involve Indigenous community members 

in remote community water and energy management (agency-led 

technical (AT), agency-led community education (ACE), externally led 

collaborations (EC), and community-led collaborations (CC)). 

 Assessment and categorisation of water and energy initiatives against the 

typology that revealed limited collaborations, and that the most dominant 

type of involvement was agency-led community education initiatives.  

 A novel empirical study of barriers and enablers to transformative 

community water governance principles in the context of remote 

Indigenous community water governance in Australia, that identified 

thirteen key barriers under five categories, together with eleven specific 

enabling activities that could support TCWG. 

 The above outlined contributions were written up into two academic 

papers and published (see links to papers in introductions of Chapter 5 

Section 5.1 and Chapter 6, Section 6.1), contributing to the body of 

research on this topic. 

The TCWG framework itself is a novel contribution in a number of aspects:  

 It applies transdisciplinary research in a novel way to understanding 

future needs in community water governance. 

 It is the first community-scale framework for transformative water 

governance (known at the time of writing), drawing on the latest 

theoretical insights around the concept of transformative governance and 
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offering new concepts and synthesis for transformative governance more 

broadly. 

 It is the only community water governance framework designed for the 

unique context of remote Indigenous Australia (known at the time of 

writing), designed for flexibility and adaptability to encompass the 

diversity of contexts found in remote Australia. 

 It is grounded in evidence-based research, and also tested in practice, 

providing robustness that cannot be achieved from either a conceptual or 

applied framework on its own.  

The AR component of the research also provided significant contributions to 

knowledge and to the situation of water on Masig. Specifically:  

 New disaggregated household data was generated through an Australian 

first installation of high-resolution smart water meters in participating 

households. The resulting quantitative data analysis provided new 

insights into residential water use in remote Indigenous communities, 

revealing the nuances of where water is used within households, 

including high outdoor water use and leaks in this context  

 The mix of methods provided unique community-based perspectives and 

an in depth understanding about socio-cultural factors affecting and 

driving water use. This mix of qualitative and quantitative provided a 

more comprehensive ‘story’ about water, revealing new insights for 

management and governance, for example, that drinking preferences for 

rainwater and storage practices during restrictions are leaving 

communities at risk from unsafe water, differing access to water services 

coupled with water restrictions and leak management processes affect 

ability to be efficient with water. This nuanced understanding was not 

available prior to this research. 

 The novel application of the community capitals framework designed as 

a participatory assessment tool provided new insights into the strengths 

and weaknesses of the island community, revealing factors such as strong 

culture and natural resources in conjunction with poor household 

infrastructure and financial capital all combining to influence how water 
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is used and managed within the community.  This approach was critical 

in placing water governance in context within other community factors 

and the method could be easily adapted and applied in other contexts to 

support effective water governance. 

11.3.2 Practical contributions – changes in the situation 

The practical contributions of the research are of particular value for those 

involved in water policy and planning, and water governance and management on the 

ground. The typology and assessment of initiatives provides guidance on the aspects 

of projects, programs that support TCWG and hence can inform planning. The barriers 

and enablers study similarly provides practical insights to guide planning and policy. 

While the TCWG framework itself is a novel contribution not only to theory but to 

practice and is specifically designed to support water governance practice by providing 

implementable steps and guiding principles integrated with a clear vision to guide the 

process.  

The research directly resulted in a change in the ‘situation’ of community water 

governance on Masig. Through gathering household water use data and implementing 

the participatory household water demand management trial: 

 A significant body of knowledge about the local water system, and the 

perspectives of, and interaction of the local community with water 

infrastructure, processes of decision-making and the governance system 

and stakeholders. Important issues for the community were identified, 

such as high outdoor water use, leaks and leak management processes, 

poor housing maintenance and negative impacts of water restrictions on 

health and functioning of daily lives. 

 A 39% reduction in water use was achieved on average across 

participants across the two-year period, through co-designed water 

savings strategies tailored to each participant household. This result was 

significant, particularly in the context of improving water security on 

vulnerable island communities. 

The insights from implementation of the TCWG in practice revealed a range of 

key lessons to guide practitioners. The recommendations proposed in Chapter 10, 

provide practical guidance on how to further progress uptake of TCWG in Australia 
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and more broadly. Key considerations for transferring the framework to other contexts 

were also identified including the need to: understand all the governance actors in 

relation to a community water system and identify the capacity and scope of control 

of each of those actors over aspects of the water system and governance decisions; to 

develop key skills and capacities within governance agencies and communities such 

as systems thinking, locally relevant options for water management, cultural 

competence and various tools available, to support progress of a transformative 

community water agenda in Australia.  

Further practical outcomes have been identified as a result of this research that 

have the potential to sustain longer-term change: 

 The knowledge sharing of evidence-based research has influenced key 

decisions made by TSIRC and other governance actors, including 

successfully applying for a grant to implement roll out smart water 

meters across the Torres Strait39. 

 The exploratory study from this research contributed to a research 

collaboration that led to a water industry report for the Water and 

Sanitation Services Association (WSAA) who are using it to inform 

policy development and garner support from their member base (urban 

water utilities) for further action on Indigenous water issues. 

 This research has been used to inform and establish a collaboration 

amongst key stakeholders in Far North Queensland focusing on remote 

communities, with future plans to progress identified opportunities to 

address community sustainability and resilience through systemic 

approaches to water, energy, health and waste. 

11.3.3 Contributions to learning 

Contributions to learning, of collaborators and participants, increase the 

likelihood of persistent change beyond the lifetime of a research project (C. Mitchell 

et al., 2015). In this sense the contributions to learning made through this research are 

                                                 

 
39 Anecdotally this was attributed to the doctoral research as part of the broader RICES project which 

also rolled out smart meters on another island in the Torres Strait, together the demonstrated savings 

were acknowledged as contributing to a decision to roll them out across all 15 islands within TSIRC’s 

jurisdiction. 
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highly practical outcomes of the research. Social learning was embedded as a core 

design principle into the processes of the TCWG framework (Chapter 10, Section 

10.2.3). The action research was also designed to maximise opportunities for learning 

of participants, collaborators and myself as a researcher, to come away with new 

perspectives, strategies and tools to help see and do things differently as a result of the 

experience of transdisciplinary research (C. Mitchell et al., 2015). Although the 

research did not measure learning outcomes directly, there were many indications that 

important lessons took place. 

Learning opportunities for Masig community participants were built into the AR 

and facilitated through progress updates and direct feedback on results which involved 

dialogue with an ‘expert’ to discuss causes and influences on water use, how results 

compared to others in the community, water conservation and efficiency, as well as 

experiential learning through instructions given how to use water efficient outdoor 

equipment. This comprehensive approach to learning was appreciated by participants 

as indicated in the results of the participatory evaluation. Further participant learning 

opportunities were in community presentations and workshop - able to hear about the 

research findings and participate in dialogue and discussion with others in the 

community to support understanding of key issues and options for water use in the 

community. Conducting these processes provided a foundation for participants to carry 

on with water efficient and safe use practices and to continue conversations amongst 

the community more informed and educated about water issues than before the 

research project.  

Community participants also influenced sub-groups in the community, including 

church groups, Elders group, PBC, youth leaders, and women’s group. Presentation to 

the Elders group about the research process and findings for example, was met with 

interest and facilitated dynamic discussion. I had numerous follow up conversations 

with many of those present at the meeting about water on the island (and the region 

generally) and part of the value of presenting in such local forums is the opportunity 

to initiate dialogue and conversation and raise awareness of key issues. Such dialogue 

is critical to learning. Learning opportunities also extended to children in the 

community through teaching the Grade 3 students about water and how to use it wisely 

in the local community context. This session was linked in with the science curriculum 
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and because it was practical and linked to the community situation with water, the 

information can be carried throughout their education.  

Learning opportunities for governance actors built into the research and 

framework application included key council staff and community leaders who 

participated in many conversations individually and in committee, group meetings and 

workshops, installing smart meters, and had access to research data and a preliminary 

findings report. This knowledge built a more accurate picture of the local water 

situation which influenced decisions and engagement with the community. For those 

who moved on from council roles, but remain in the community, their knowledge and 

skills are still available in the community to support sustainable water outcomes. A 

planned future final report summarising some of the key findings as set out in this 

thesis and follow up presentation with the community will further support and embed 

the knowledge into practice.  

Insights for key governance actors beyond the local community included TSIRC 

councillors and managers who attended a presentation on results of the Masig case 

study research, which shared findings about the specific water use activities within the 

community and views of participants (de-identified) on performance of council in 

relation to water management activities and highlighted some of these impacts on 

residents’ daily lives. Councillors representing other island communities indicated that 

the information was useful, and they would like similar studies conducted on each 

island to support informed decision-making. Further outreach and learning activities 

(see detail of activities conducted in the Knowledge Sharing discussion Chapter 9, 

Section 9.6) included presentations and talks at regional forums and conferences both 

across Australia and internationally which raised awareness of the issues at the 

community scale (using the Masig case study) and facilitated dialogue in relation to 

implications for water governance more broadly. 

Finally, researcher learning occurred in multiple ways at personal, academic and 

professional levels across the breadth of the research and is ongoing. The full scope of 

learning is too expansive to capture here, but some notable areas are in relation to the 

experiential learning through the community-based research which enabled me to learn 

about different cultures within Australia that I had not previously been exposed to. By 

being able to share in cultural activities, celebrations, meals and daily life experiences 

and listening to both Elders and younger Torres Strait Islanders about their lived 
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experience and the ways water is intertwined with it, it brought to life how the history 

of Aboriginal and Torres Strait Islander relations with government and white Australia 

is entangled with, and shapes, current events. This was a powerful, immersive learning 

opportunity and one that I value highly. There were also academic learning and skills 

gained in terms of designing, conducting and writing about pragmatic and 

transdisciplinary research within an academic institution. 

11.4 RESEARCH LIMITATIONS AND FUTURE RESEARCH DIRECTIONS  

Transformative community water governance is an emerging field of research 

and many opportunities exist to expand on the theoretical and practical foundations 

presented in this thesis. Acknowledging the limitations of the framework and the 

research underpinning it are a useful starting point for guiding further research. 

Firstly, the outputs and findings of this research should be considered as a 

product of the perspective and methodology applied. I was working within the bounds 

of a doctoral research program, which has specific constraints with respect to time, 

funding, scope and resources. The methodology applied, drawing from pragmatic, 

transdisciplinary and critical perspectives, involved a mix of methods to bring in 

different perspectives on the topic, and aimed to contribute towards more sustainable 

futures through pragmatic and practically relevant research outputs. Further, I am not 

an Indigenous person and the perspectives put forward here are grounded in my own 

worldview. Rather than attempting to provide a representation of Indigenous people’s 

views on the topic, I have sought to reflect the stories and experiences I have heard 

and integrate them into a broader perspective of water governance which has 

necessarily been interpreted through my own lens and balanced through using mixed 

methods.   

This learning process will continue, my views and perspectives that underpin 

this research are likely to evolve over time as I undertake more praxis in this field. 

Future research in this space conducted with or by Indigenous people could help to 

bring further depth to Indigenous perspectives presented here and to the concept and 

effectiveness of transformative community water governance. Further research 

collaboration with different governance actors could also support exploration of the 

different governance interests, perspectives and constraints may influence findings. 

Such research would serve to strengthen this field of inquiry. 
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Secondly, the applicability of the TCWG framework is limited at large scales as 

it was designed to guide development of appropriate governance and management 

activities at the local level. This is linked to its focus on community water systems, 

and in particular remote and isolated communities. Community water supplies, as part 

of wider regional and catchment scale systems are impacted by the upstream activities 

and wider land uses that may affect water supplies such as water extraction for 

industry, agriculture, mining and the trade-offs and potential economic, social and 

environmental impacts they bring. There will be a range of interactions of the larger 

scales of governance which are beyond the scope of this research but may be important 

considerations in practice (as discussed in the Strategic and Nested principle in Chapter 

10, Section 10.2.4). It is recommended that future research into transformative 

community water governance could expand to integrate such issues, as foundational 

knowledge is built up around this topic.  Further, consideration of how the research 

might apply in, say larger urban or regional populations where the boundaries of a 

community are less clear and social capital (bonding capital in particular) may be less 

cohesive, or similar cultural and physical contexts internationally such as Pacific 

SIDS, or remote communities in post-colonial settler nations with similar governance 

arrangements such as Canada are also areas for further research. 

Thirdly, some aspects of this research, particularly the exploratory research that 

encompassed both water and energy in communities, and establishing the current state 

of water on Masig, reflect a limited view and snapshot in time that will necessarily 

require updating regularly to keep abreast of the dynamic system that is community 

water governance. It was not possible to evaluate the long-term outcomes of this 

research, although I attempted to identify indicators that could be precursors to longer-

term change. Further, during the course of this research and writing, there have been 

multiple developments at different scales of governance including allocations of 

funding towards sustainable water outcomes, high level reviews of water and water 

management in remote Australia and changes in government that have significant 

implications for how Indigenous affairs and water resources are managed at the 

national, down through to the local level. It is therefore necessary to consider this 

research within the broader context of the time in which it was conducted and make 

adjustments in future. Building on this research, it is recommended that future research 

include longitudinal studies in single and multiple communities and regions to further 
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build the knowledge base and understanding of how transformative change occurs over 

time and the factors affecting trajectories of change. 

Fourthly, the TCWG framework has been designed specifically with a focus on 

communities with a population of 50 or more permanent residents with government 

providing for water and other key services and infrastructure. The TCWG framework 

thus applies to communities which may have characteristics of either “major 

communities” and/or “minor communities” as described in the National Indigenous 

Infrastructure Guide (FaHCSIA, 2010). The research underpinning the development 

of the framework, did not, however, focus on water service arrangements where 

communities are owner/operators (or where resource agencies own/operate on their 

behalf) that include small homelands or outstations. Because such communities are 

often some of the most vulnerable, further applied research is recommended into how 

the transformative community water governance framework can be adapted to 

situations where these kind of governance arrangements are in place.   

Finally, although the findings from this study are considered broadly 

generalizable to other communities and settings, the TCWG framework itself would 

benefit from further development and ‘testing’ in a participatory way with key 

governance actors to refine the theoretical foundations of the framework and explore 

the conditions under which the principles and steps can be successfully taken up in 

practice. Further applications of the TCWG framework both to encompass other key 

community resource governance activities such as energy and waste as well as 

consideration in a range of other contexts is also encouraged to support learning locally 

and across regions. For future applications, systemic baseline and community capitals 

assessments would be valuable explorations as part of a transformative future research 

agenda and to consider the interactions of water with other aspects of community life 

and resource management. Further localised studies in Australia and internationally 

are needed to establish whether the barriers identified in the exploratory study and the 

enablers are in play in other local community water contexts and how local actors and 

governance activities influence them. However, due to the high level of localization 

that pervades remote Australia, critical interpretation of the findings will be necessary 

for contexts where differing governance arrangements and government–community 

relations are present. In addition to remote Australian communities, many international 

contexts, including the Pacific Small Island Developing States, with similar culture to 
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Torres Strait Islanders and also dealing with significant water quality and security 

issues, as well as remote and rural communities in post-colonial settler countries such 

as Canada who have similarities in governance arrangements with Indigenous 

communities in Australia, are likely testing grounds. Further testing could consider the 

robustness of the framework in extreme conditions that challenge regular functioning 

of governance, such as climate-related disasters (cyclones, floods, fires), prolonged 

droughts, restricted travel and human interaction such as with the Covid-19 pandemic, 

and other geo-political disruptions. Many of the recommendations offered to progress 

a TCWG agenda (presented in Chapter 10) also need to be tested and evaluated to 

embed a TCWG approach in practice. 

11.5 CONCLUDING REMARKS 

This research highlighted that in remote Australian Aboriginal and Torres Strait 

Islander community contexts, unique challenges across cultural, social, environmental, 

economic and governance aspects require water governance approaches that are 

tailored to the local context. Previous management efforts have fallen short in 

addressing socio-cultural aspects related to water as this quote from a Masig Elder 

highlights: 

“we thought everything would change, we could live like the  Australians, 

we cou ld turn the sprinkler on , but it hasn't happened. ”  Masig Elder 

The topic and research questions addressed in this thesis are increasingly urgent 

and gaining traction in policy and planning. In Australia, two national-level forums 

have very recently reiterated the themes raised in this research as priority areas for 

action. The draft report for reforming the National Water Initiative (NWI) (February 

2021) (Productivity Commission, 2021,p.41) recommends continued reform in the 

water sector acknowledging that a key focus is the need to plan for climate change 

impacts and to “recognise the importance of water in the lives of Aboriginal and Torres 

Strait Islander people”.  The new agreement for closing the gap (July 2020) (Coalition 

of Peaks and Australian Governments, 2020), identifies four priority reform areas to 

improve government activities in relation to closing the gap between Indigenous and 

Non-Indigenous Australian health and wellbeing: formal partnerships and shared 

decision-making; building the community-controlled sector; transforming government 

organisations; and shared access to data and information at a regional level. Thus, the 

research presented within this thesis is extremely relevant at a national scale as it 



 

Chapter 11: Conclusions 330 

provides comprehensive, evidence-based guidance from the context and perspectives 

of Aboriginal and Torres Strait Islander people living in remote areas that can guide 

how these reforms can be implemented in practice and sustained over time.  

In achieving the research aim to explore transformative community water 

governance as an approach for practice and consider how it can be applied to 

contribute to sustainable and resilient remote Indigenous communities, the knowledge 

base for transformative community water governance in the context of remote and 

Indigenous community settings was expanded and elaborated, with conceptual 

foundations laid out and empirical research exploring how these apply to current 

systems of practice. Development and application of the TCWG framework 

contributed to the body of knowledge and praxis through theoretically sound, 

evidence-based and practical guidance to support shifting water governance out of the 

‘state of confusion’ that challenges it (OECD, 2011, p.17). Through employing a 

pragmatic, transdisciplinary lens and methods, the research supported practical 

outcomes. In the Masig context, co-design of household water demand management 

activities and participatory evaluation of the process, knowledge sharing, education 

and awareness-raising within the community and beyond to wider governance actors, 

provided foundational knowledge and understanding of how transformative change 

can be supported through water governance and planted seeds of change for the region 

and water sector more broadly.   

However, the research also highlighted that implementing a transformative 

governance approach in practice is not simple. Achieving the desired outcomes is a 

long-term process of social change and learning that will require a challenging of 

worldviews, both personal and collective, and a shift in perspective from the narrow, 

siloed view of community water problems, to a more relational, networked and 

ecological perspective. Assumptions that have underpinned community water 

management and permeated water governance organisations to date will require 

challenging and collaborative dialogue to ‘walk together’ with all governance actors 

along new pathways to sustainability. It is unlikely that all governance actors will be 

willing or able to participate in such a process of transformation without some 

resistance. This is to be expected in all change processes. I have outlined some starting 

points to support embedding a transformative community water agenda more broadly 

into current water governance systems. Skills and capacity building for systemic 
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thinking and collaborative techniques, as well as more practical aspects of water 

sustainability in safe communities, will be necessary. More strategic and large-scale 

actions such as programs of data collection and management, learning networks and 

developing a national strategy to support uptake of TCWG at lower levels, are just a 

few of the recommendations made within this research that could support wider 

adoption of TCWG in practice.  

As climate change impacts roll on and water crises continue, and while short-

term unsustainable options that compromise the long-term resilience of remote 

communities continue to be locked in, the need for pragmatic, contextualised research 

is critical. This thesis provides a timely offering of evidence-based guidance for 

governance of remote community water systems. Adopting, adapting and embedding 

the lessons and recommendations from this research into practice could support water 

governance that contributes to the aspirational vision of safe, secure, efficient and 

equitable water systems that are fit-for-purpose and fit-for-place, and that contribute 

to vibrant, healthy, productive and ecologically, socio-culturally and economically 

sustainable and resilient communities and regions.  
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Appendices  

Appendix A 

Interview Guide for practitioner interviews 

 Questions Notes for Interviewer 

0 Preliminary/introductions 

Establish name, position, experience working in 

remote aboriginal and Torres Strait island 

communities/water sector. 

1 
What projects are you aware of that involved management of water in Aboriginal or 

Torres Strait Island communities in the past 15 years? 

  For each project/program, fill in as much detail as 

possible. 

1a Where was this project located Which communities? State/territory? 

  Why were these locations chosen? 

1b 
Who were the proponents of the 

project 

Utility, government, community, non-

governmental organization (NGO), collaborative 

approach? 
  Who ran them? 
  Where did funding come from? 

1c 
Were you involved directly? and at 

what stage/s? 

If no, ask as much detail about the project location, 

who was involved, get any contact details/reports 

and thank them for their time. 

1d 
What were/are the project aims and 

objectives? 

Water, water and energy (or other combination of 

aims)? 

  

For example, demand management-peak/efficiency, 

cost reduction (linked back to proponent 

motivation?), community education and awareness 

raising, combination of aims or other. 

1e 

Were there short-, medium-, or 

long-term components of the 

project/program? 

Was a program logic used? Was the project part of 

a larger initiative? (i.e., if the funding stops but 

does the project stop? 

2 What were the motivations for the proponent to initiate the project? 

  
If not clear from the objectives—these can be quite 

different—e.g., may have been government mandate 

or internally driven, example of best practice, etc. 

3 
How much information was there about this community/ies before initiating the 

project? 

  What data and evidence was this project based on, 

how was a need determined? 
  Where was data sourced from? 
  Was it qualitative or quantitative? 

4 Was there a community engagement/collaboration component of this program? 
  If yes continue with these questions. 
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  If no, ask why not? What was the method for 

achieving the objectives? 

4a 

How significant a driver was 

community involvement for the 

program/project? 

(Link back to objectives) Who were the 

participants? Were there particular cohorts 

targeted? Why? Age, economic status, other? 

4b 

What role did community play in 

governance of the project? What 

method/s were used to engage the 

community? How were they 

engaged? 

Establish extent of power sharing—full 

collaboration from beginning to end, driving it, 

consulted, etc.  

  
At what stages of the project/program were the 

community involved? 

  
Was the design based on literature or evidence-

based? 

4c Who did the engaging? 
Was it the proponent (representative) or someone in 

the community on behalf of proponent, for example? 

5 What were the challenges and obstacles to achieving the aims or objectives? 

  What was challenging to achieving sustainability 

outcomes? 

  What was challenging to collaboration with 

communities? 

6 Were the project objectives achieved? 

  
For example, water reduction, management, 

education, capacity building. 

6a 

What were the factors that 

contributed to any successes or 

achievement of objectives? 

Was it deemed a success and what contributed to 

that? 

6b 
Has an evaluation of the 

project/program been conducted? 
What were the terms of reference for the evaluation? 

  Was it independent? If not, who conducted it and 

what methods did they use? 

  Can I get a copy of this document or access to key 

findings? 

  Was there any feedback from community about the 

methods and outcomes included? 

6c 
Were any further recommendations 

made? 
What were these? Who were they made by? 

  Have they been taken up? 
  If yes, describe what stage are they at. 

  If no, why not? What is preventing them being 

implemented/taken up? 

7 How can I find out more information about this project? 

  Any written materials, colleagues I can contact 

within your organization who could help? 
  Any evaluations or findings documents? 

  Are there any restrictions on usage for publications, 

permissions needed? 
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Appendix D 

Participant Survey – Masig Community 
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Appendix E 

Interview Guides for participants and stakeholders 

E1 Participant Interview Guide - Evaluation 
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E2 Stakeholder Interview Guide 
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E3 Participant Interview Guide - Evaluation 

Water Saving Trial Feedback 

1. How did the water savings trial go? Did you install the tech? Y/N 

a. Is it still working? Y/N 

b. If no – did you receive it?  

c. Why didn’t you use it? 

i. did it break? How?  

ii. how long did it work for? 

2. (If no tech -behaviour change activity) Who also at home engaged with it? 

a. Did you speak to others about water savings? Who?  

b. Did you notice any changes in water use?  

c. Was it easy or hard to do what you committed to? (follow up prompts) 

3. Did you talk to anyone outside of your household about water?  

a. Who? How did this come about? What did you talk about? 

4. During the year were there any changes to any of the following: 

- Any leaks found  

- Leaks fixed? 

- RWT’s? 

- People in house? 

- Did the water restriction times change at all during the year? 

5. Other Influences on household water use 

a. Talk through any large daily peaks, what might have caused these? 

 

Project Feedback 

6. Did you receive my paper updates at the beginning of the year (show them a copy) 

7. Since last year – are there any other conversations or activities have you been involved in 

around water in the community? 

Yes?  

No? 

8. Did you receive any information from the council or anyone else about water?  

9. Are you aware of the Resilience committee? 

 

Evaluation Questions 

1. What did you think of the project (we are running?) 

2. What about receiving feedback on water use? Was that helpful? 

3. Were the number of visits – too few? Too many? Too infrequent? 

4. The amount of time we asked you to spend with us – too much, ok, too little? 

5. Were there any problems from us installing the meters – any inconvenience? 

6. What should be changed for future projects like this? 

7. Would you participate in something similar again? 

8. What would you like to see follow up from this – what would you like done about 

water in the community?  
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Appendix F 

Key Characteristics of Water and Energy Initiatives from Exploratory Study 

Table F describes these characteristics of water and energy initiatives, how that characteristic is likely to affect involvement of local Aboriginal and 

Torres Strait Islander community members and details the main ways it appears (Options column) in an initiative. These characteristics formed the 

basis of the assessment and categorisation presented in Chapter 5. 

Table F. Description of each key characteristic of water and energy initiatives that involve Aboriginal and Torres Strait Islanders 

Key Characteristics 

of Initiative 
Influence on Community Involvement Characteristic Options 

2. Period of 

operation 

Period of operation has a more general influence on community 

involvement. For example, although opportunity for greater 

community involvement may be facilitated over longer time 

periods, it may be that a short project could demonstrate 

innovative methods of engagement. 

Year 

3. Region Region (location) indirectly influences community engagement 

through the varied jurisdictional governance arrangements 

(which are captured in characteristics 3 and 4. 

NT, WA, Qld, SA, Multiple (across regions). 
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4. Initiating 

Organisation or 

Lead 

The initiating (and/or lead in the case of a collaborative initiative) 

organisation influences the aims, design and methods and 

flexibility with which an initiative can be run. Community 

initiated was not identified as occurring in this study. Note: scope 

of this research excludes self-managed community water systems. 

Options included  

 Federal Government (FG),  

 State Government (SG) 

 Local Government (LG) 

 Utility or Service Provider (may be local 

government) (U),  

 Indigenous/Not-for-profit organisation (NFP) 

 Private business (P),  

 Consultant/contractor (C) 

Note: other options are feasible, but were not 

identified from the data set 

5. Funding Source The funding body usually controls the objectives and 

performance indicators of any investment, thereby setting the 

‘tone’ of the initiative in terms of scope, objectives, timelines and 

so on. Given the low socio-economic status of remote Indigenous 

communities in Australia, and existing structures and governance 

firmly placing responsibility for water and energy under various 

agency control, funding for investments in infrastructure and any 

efforts to involve communities is unlikely to be generated 

internally from within a community except in unusual 

circumstances. 

Funding sources included: 

 Federal Government (FG)—grants, programs 

or direct support 

 State Government (SG) 

 Local Government (LG) 

 Utility or Service Provider (may be local 

government) (U),  

 Indigenous/Not-for-profit organisation (INFP) 

 Private business (P),  

 Consultant/contractor (C) 

6. Target Area In the majority of jurisdictions, remote community water and 

energy are managed separately. A key factor that may influence 

the type of engagement is that residents pay for electricity use, 

but not directly for water, therefore this potentially influences the 

type of engagement, but indirectly. 

Primary objective is in relation to: 

 water system, (water) 

 energy system (energy),  

 both water and energy (W/E)  
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7. Scale Scale affects the design in terms of target audience, access to 

resources and time available to build capacity of communities. 

Larger scale does not necessarily correlate to more collaborative 

processes, however economies of scale can generate tools and 

techniques that are scalable 

A small initiative can also be highly effective if designed well and 

implemented as part of a broader plan of community 

development. 

 Small (S) = pilot project in 1-2 communities <2 

years, finances from operating budgets of 

service deliverers 

 Medium (M) = multiple communities, 1-3 

years, financial commitment external to 

operational budget 

 Large (L) = regional scale (if not State/Territory 

wide), 3+ years, or smaller geographical scale 

with significant investment in change and 

learning outcomes  

8. Target Audience The target audience will influence methods chosen and therefore 

outcomes achieved. Focusing on remote Indigenous communities 

(I) is likely to influence culturally appropriate methods and 

techniques being supported as part of the design. Whereas 

broader programs across all communities (All) are likely to use 

generic methods. 

Options: 

 Indigenous (I) focused 

 All  

9. Scope of Change 

Outcomes Sought  

Focused change creation can generate change in one dimension 

but may not contribute to long-lasting outcomes or systemic 

change for the community as a whole.  

The Community Capitals Framework (CCF) is used in this 

context to inform definitions of broad or narrow scope  

 Narrow scope of change = 1–2 capitals, all 

initiatives will seek to improve at least one 

capital (built – infrastructure)  

 Broad focus of change = 3 + capitals, requires a 

systemic assessment of the issues, good design 

and rigorous methods. This is beyond 

standard operating procedures to maintain 

water or energy infrastructure for basic service 

delivery. 
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10. Type of outcomes 

sought  

Many initiatives outlined their intent in terms of community 

engagement while others were implied through various aspects 

in the project design. Each category may be appropriate for 

different local contexts and combinations may be employed in 

one initiative dependent on the context. 

 Technical (T) - seek an improvement in 

infrastructure through a focus on upgrades, 

maintenance, replacement of, or installation of 

new, water or power equipment and 

technology. Concerned with local knowledge 

and perspectives only to the extent that 

infrastructure can be physically accessed, 

upgraded, maintained and so on. 

 Consultation (C) - seek support from 

community (leaders) for project aims and 

outcomes already established. Information 

provision with some feedback, but not 

widespread dialogue across the community 

 Information and Education (I&E) - seek a 

change in behaviours of community members 

through provision of information. May be 

delivered through various mechanisms, not 

necessarily culturally appropriate 

 Capacity Building (CB) - seek to build capacity 

of community to act and make decisions for 

sustainability through direct and indirect 

mechanisms including dialogue, skills 

building and training, employment 

opportunities (this category necessarily 

incorporates C, I&E) 
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11. Depth of 

community 

involvement 

Depth of community engagement designed for is indicated across 

three related elements: timing, duration and participant diversity. 

Timing—Early involvement of Aboriginal or Torres Strait Island 

community members in the design phase prior to setting 

objectives allows for overcoming of priorities set by Government 

and facilitates local priorities. Co-identifying the core issues for 

the community and making decisions about objectives and 

direction of the initiative, represents a more collaborative 

approach. Early, during, post. 

Duration—by involving community members early, longer-term 

(relative to the lifespan of the initiative) opportunities for 

relationship building and feedback by locals into the initiative can 

occur. Throughout, limited. 

Diversity—Important to follow the appropriate channels for 

decision-making according to community-determined leadership 

(Hunt, 2013), but should not be assumed that community 

leadership reflect or are able to effectively communicate to the 

whole community. Efforts to involve diverse participants from 

across the community through diverse methods of engagement 

can support diverse perspectives on water and energy use, 

supply and management.  

 Shallow = post-design, limited opportunities 

for input and ‘representative’ participation 

only  

 Mid = variations of timing, duration and 

diversity between shallow and deep. 

 Deep = early (purpose and design decisions), 

throughout (opportunities for feedback 

designed in throughout and diverse 

participation (more than elected 

representatives) 
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12. Use of culturally 

appropriate 

methods 

Recognition and application of culturally appropriate information 

and methods of communication enables deeper and more diverse 

participation from across segments of communities that may 

otherwise not have an opportunity to participate. Use of local 

languages and activities in locally relevant ways and by local 

people facilitate uptake of ideas and allow for meaningful 

engagement with materials. Gathering and inclusion of local 

anecdotes and experiences, cultural and historical knowledge, 

Indigenous ecological knowledge as well as technical and 

managerial input contribute more robust programs and 

community ownership of process and outcomes. This is not a 

linear progression, but each reflects more effort made to adopt 

culturally relevant information, language, tools and techniques. 

 High = a local needs assessment conducted to 

understand most appropriate forms of 

communication; local people trained, local 

languages used, methods of delivery in line 

with cultural protocols; regular 

communications using face-to-face methods 

 Medium = some use of Indigenous people and 

employed tailored tools/techniques to a 

limited extent based on existing knowledge; 

some face-to-face communication and 

information sharing throughout 

 Low = no local needs assessment; delivery in 

English language only with limited application 

of generic engagement techniques used such 

as information posters in the shop window 

13. Independent, 

Participatory 

Evaluation as 

part of Continual 

Learning Cycle 

Evaluation of the initiative considering the aims, objectives, 

outcomes conducted independently and using rigorous and 

participatory evaluation methods provides an opportunity for 

feedback from the community and is necessary for continual and 

social learning at all levels. 

 Independent participatory evaluation 

(Participatory) 

 Internal evaluation in form of ‘lessons learned’ 

reflection including some community 

perspectives but without rigorous design 

(Internal) 

 Internal evaluation in form of ‘lessons learned’ 

reflection by project team only (Project Team) 

 No evaluation conducted at all (None) 

 Where initiative still in progress = not 

applicable (n/a) 
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Appendix G 

Barriers and Enablers Analysis from Exploratory Study  

G1 - Description of five barriers categories identified in the exploratory study 

Barriers Category Description 

Governance processes 

and arrangements 

Structures, communications, coordination, and organizational 

factors across water, housing, and related infrastructure for a 

community and the interactions with broader networks and 

functions of state; also across the design, planning, 

implementation, monitoring and evaluation phases of water 

sustainability projects and programs that seek to involve 

communities 

Economic and 

financial 

Relates to economy, economics of projects and funding, cost-

effectiveness, financing and investment, economic development 

in communities, and pricing/charging of water and water 

services 

Data and information 

Relates to the collection, collation, and analysis of both 

quantitative and qualitative data relevant to manage water 

sustainably in a community, i.e., metering and monitoring, 

information communication and technology (ICT), analysis of 

capabilities of/for communities relating to water and community 

demographic and baseline information 

Capacity/skills, 

education, and 

employment 

Of agencies and services provider staff and organizations, as well 

as community members, relating to sustainable water 

management principles including conservation, efficiency, 

equity, and quality Systemic thinking and tools to consider 

issues holistically and consider and plan for long-term outcomes; 

also in relation to education, employment opportunities, and 

capacity building for long-term sustainable change 

Cultural values, 

norms, and practices 

and working cross-

culturally 

Incorporates concepts of cultural values, norms, and practices, 

language use and interpretation and meaning associated with 

various communications and infrastructure, technology, 

strategies and relationships, and the interaction between 

differing cultures (primarily Indigenous and Western), and how 

those differences are managed within this context 

 

The thirteen barriers are presented and described in detail according to how they 

operate and interact at each of the three levels of regional, local, and individual in the 

following table.   
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G2 - Barriers analysis in remote Indigenous Australia at three levels  

Barrier 
Regional, Cross-Community, and 

Institutional 

Local Community 

Projects/Program 

Individual Individual/Household or 

Groups 

Governance Arrangements and Process (GA) 

GA1 Western management 

structures and processes are 

rigid, technocratic, and risk-

averse 

- Focus on technical and cost reduction at 

expense of achieving broader outcomes 

- Lack of leadership and support flows 

through to drivers and resource 

allocation 

- Misalignment/incompatible with 

Indigenous governance processes and 

priorities 

- Service delivery mindset delivers to, 

rather than working with, communities 

- Inflexible institutional structures/culture 

discounts Indigenous 

worldviews/knowledge 

- Problem definition is narrow, 

excluding a range of possible 

options/solutions 

- Agency prioritization 

processes inequitably 

invest/distribute resources 

across regions 

- Top-down decision-making 

limits partnership and 

collaboration and fails to 

address deeper needs 

- Projects lack holistic 

qualitative, community-based 

methods 

- Perpetuates dependency on 

government, reinforces lack of agency in 

communities 

- Encourages disconnect from water 

system and decisions making process 

- Devalues local lived experience, 

anecdotal evidence, and other ways of 

knowing 

GA2 Poor coordination and 

communication within and 

across institutions leads to 

limited institutional learning 

- Unclear roles, responsibilities, and lack 

of systemic view of water in 

communities 

- Results in poor design, inefficiency, and 

increased costs, issues critical to long-

term sustainability “fall through the 

cracks” 

- Reinforces reactive management and 

prevents institutional learning 

- “Problems” considered in 

isolation rather than 

systemically and integrated 

- Results in repetition/failure to 

capitalize on efforts and 

investments already made 

- Leads to lack of understanding of water 

issues in communities 

- Results in locals having a sense of not 

being listened to by government 

- Exacerbates poor relationships and 

confusion about roles and 

responsibilities 

GA3 Poor housing 

maintenance 

- Bureaucratic process, unclear roles 

between housing and water agencies 

- Existing contractual arrangements lack 

- Maintenance regime poorly 

coordinated leading to long 

repair time of leaks/equipment 

- Maintenance processes are cumbersome 

and discourage residents from reporting 

leaks 
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oversight - Results in poor water 

efficiency 

- Exacerbated by rigid and 

convoluted processes and 

requirements 

- Poor maintenance can lead to 

impression that locals do not take care 

of their homes 

Economic and Financial (EF) 

EF1 Community dependency 

on government for local 

economic activity 

- Government generates most economic 

activity in remote Indigenous 

communities 

- Power imbalance between 

government and communities 

constrains dialogue and 

successful collaboration 

- Community expectation of government 

to solve problems perpetuates passivity 

- Can result in disenfranchisement 

EF2 Short-term funding 

cycles, under-funding, and 

preference of capital 

investments within a 

politicized funding 

environment 

- Little funding available for long-term 

community relationship and capacity 

building 

- Capital expenditure preferred over O&M 

* 

- CSO + lacks criteria to drive sustainable 

outcomes 

- Under-funded projects often 

set up to fail, reinforcing 

“technical solutions” approach 

- “Core business” focus on 

infrastructure at expense of 

sustainable social innovations 

- Collaborative processes 

require relationship building, 

leading to upfront investment 

in time and money 

- Disincentivizes innovative methods 

- Missed opportunities to design locally 

relevant services 

- Communities receive inconsistent 

messages 

EF3 Remote water supplies 

not financially self-sustaining 

- Financially sustainable water systems 

unlikely to be achieved with no way to 

recoup costs 

- Continued investment in 

reactive projects as strategic, 

long-term funding is limited 

- Households do not pay for water; 

“invisible” means little incentive exists 

to actively manage 

Data and Information (DI)  

DI1 Poor data and 

management processes 

- Poor quality data, lack of coordination of 

measurement and storage prevents 

effective management 

- Focus on quantitative over qualitative 

data 

- Self-reinforcing cycle between poor data 

- Convoluted processes to 

diagnose issues—split 

between who collects, 

analyzes, and acts on 

data/information collected  

- Assumptions about how and 

- Gap in knowledge of water use at 

household level 

- Lack of engagement of community 

members prevents understanding of 

household water use and practices 

- In-community staff can lack 
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and reactive management why water is used can be 

inaccurate 

- Leads to inappropriate 

management strategies 

skills/knowledge of how to measure or 

interpret key water data, perpetuating 

dependence on external inputs 

DI2 Lack of local and 

disaggregated data on water 

sources and consumption 

- Little standardized or strategic data 

capture to inform planning or targets, 

particularly with smaller water providers 

- Only a small number of 

communities use smart meters 

for water 

- High mobility and variability 

in and across Indigenous 

communities hinders 

prediction and forward 

planning 

- Lack of disaggregated household level 

water data prevents feedback and 

capacity building to community 

members to enable self-management 

Capacity/Skills, Education, and Employment (CA) 

CA1 Lack of capacity in 

water service provider 

organizations for 

collaborative approaches 

- Leaders can be unaware of their 

responsibilities and legal obligations to 

meet safe, reliable water supplies, or lack 

skills to do so 

- Water staff are technically 

trained, skewing toward 

technical projects rather 

evidence-based community 

engagement projects 

- Community members do not have 

accessible information to proactively 

manage water 

CA2 Lack of local skills, 

awareness, and education in 

water systems 

- Reliance on outside staff that have high 

turnover rates constrains relationship 

building and institutional learning 

- Projects are often poorly 

designed, failing to build 

awareness and education of 

community members 

- Engaging external expertise 

adds to project costs 

- Water is a low priority in many 

communities with limited technical 

knowledge about water consumption, 

quality, conservation, etc. 

- Community water staff can be 

overloaded, with little support as few 

locals have relevant skills or 

qualifications 

CA3 Lack of pathways to 

local employment in water 

sector 

- Water governance structures overlook 

opportunities to build community 

capacity through employment 

- Water-related jobs require skills training 

- Lack of resources allocated to 

train local community 

members 

- Reliance on external staff and 

- Water-related training often happens 

outside of communities hindering local 

participation 

- Training can be poorly delivered 
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that occurs outside of communities 

- Small market for employing local people 

in remote regions reliant on government 

- Existing schemes, e.g., CDP scheme ^ do 

little to facilitate local employment in 

water 

contractors (fly in, fly out) 

hinders relationship building 

and increases project costs 

- Lacking community presence 

and regular communication, 

projects fail to engage 

community members 

- Reliance on volunteers is a 

risk to ongoing project success 

and social learning 

leaving trainees without practical skills 

- CDP lacks flexibility to facilitate casual 

labor at cost-effective rates, financial 

penalties can disincentivize full-time 

work 

Cultural Values and Norms (CV) 

CV1 Indigenous cultural and 

social norms, protocols, and 

values are diverse within and 

across communities 

- Communities are diverse, with local 

politics playing a role in decisions; 

assumptions that all views are 

represented by leadership are false 

- “One-size-fits-all” project and 

community engagement 

design ignores diversity and 

alienates community segments  

- Default projects in English can 

exclude some community 

members—often second or 

third language 

- Different Western and 

Indigenous meanings and 

interpretation not considered 

in project design elements 

- Discourage participation of those not 

confident or comfortable with 

English/Western style 

- Community leaders or local water staff 

are not necessarily representative of all 

community member interests leading to 

inequitable outcomes and potential 

conflicts if imposed 

CV2 Service provider limited 

understanding of Indigenous 

cultural protocols, values, 

and norms 

- Colonial mindset being perpetuated 

through management processes 

- Limited cultural awareness capacity in 

service providers 

- Decisions about water 

infrastructure and 

management lack local 

perspectives 

- Lack of awareness and respect 

for local knowledge, custom 

and protocols 

- Community members do not feel 

listened to or valued in decisions that 

affect them 

- Leads to “participation fatigue” and 

disengagement, low trust, tension, or 

even conflict 

- Limited cultural awareness training is 
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- Western and Indigenous 

timelines and approaches to 

deliberation challenge shared 

learning 

- Engagement typically assume 

normative position on 

increased participation as 

“good”, not the case 

conducted in water provider and related 

agencies 

O&M—operation and maintenance; + CSO—community service obligation; ̂  CDP scheme (also known as CDEP)—the Commonwealth Development and Employment 

Program that seeks to find pathways to employment for locals in regional and remote areas. 
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Appendix K 

Water Use Results Across the Research Period 

The below figures present the results of the aggregated smart water meter data for the 

full period of the research averaged across participants 12/12/16 to 27/11/18 for a) 

participant households, and b) per person water use. 

a)  

 

b)  
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