
 
 

 

Responding to climate change to sustain 

community-managed water services in Vanuatu  

 

Jeremy Kohlitz 

Institute for Sustainable Futures 

University of Technology Sydney 

 

 

Thesis submitted for the award of Doctor of Philosophy 

February 2018 

 





 
 

i 
 

 
 
 
 
 
 
 

Production Note:

Signature removed prior to publication.



ii 
 

Acknowledgements 

I would first like to thank my two terrific supervisors, Dr Juliet Willetts and Joanne 

Chong of the Institute for Sustainable Futures. I was very fortunate as a student to 

have such thoughtful, caring, and attentive people look after me throughout the 

duration of my doctoral research. The value of the critical feedback that they 

provided on my work over the years is surpassed only by the value of the goodwill 

they extended to me personally. 

I also give thanks to the wider community of students and staff at the Institute for 

Sustainable Futures for collectively providing a stimulating environment in which 

to study. The many formal and informal discussions I had with them about my 

research had an important influence on the direction that it took. 

Thank you to Tiffany Vira who acted as a research assistant for me while I carried 

out my fieldwork in Vanuatu. Tiffany was invaluable as a language interpreter, 

cultural and logistical advisor, and personal confidant. I would not have been able 

to collect the quantity and depth of data that I did without her. 

Many people provided advice on my research over the years, but I would 

particularly like to thank Rebecca McNaught, Dr Wade Hadwen, Ben Tabi, 

Erickson Sammy, Viviane Obeds, and Georgia Noy. All provided very useful advice 

and feedback that strengthened my research as it developed. 

Finally, a special tank yu tumas is needed for the women and men that participated 

in my research. I am deeply appreciative of how generous, congenial, and 

accommodating they were in responding to my requests for their time. I especially 

thank the communities of Namoru and Uripiv who not only graciously allowed me 

to work in their communities, but also looked after my well-being and made me 

feel welcome. 

  



 
 

iii 
 

 

 

 

 

Dedicated to the memory of my mother 

Sherlene Kohlitz 

6 April 1954 – 21 July 2018  



iv 
 

Table of contents 

Chapter 1. Introduction ....................................................................1

1.1 Research problem ....................................................................................... 2

1.2 Research aim, objectives, and questions .................................................... 6

1.3 Positionality and my personal approach to this research .......................... 8

1.4 Thesis structure .......................................................................................... 14

Chapter 2. The risk-hazard, vulnerability, and resilience approaches 
and background to Vanuatu .............................................................. 16

2.1 Introduction ............................................................................................... 17

2.2 Three approaches to assessing climate impacts ........................................ 17

2.3 The Vanuatu context ................................................................................. 37

2.4 Summary ................................................................................................... 47

Chapter 3. Methodology................................................................. 48

3.1 Introduction .............................................................................................. 49

3.2 Country selection ....................................................................................... 51

3.3 A case study methodology ......................................................................... 53

3.4 Preparation for data collection in Vanuatu .............................................. 55

3.5 Selection of case study sites ...................................................................... 56

3.6 Ethics ......................................................................................................... 59

3.7 Description of case study sites .................................................................. 64

3.8 Methods ..................................................................................................... 70

3.9 Data processing, analysis, and write-up ................................................... 80

3.10 Limitations ................................................................................................ 84

3.11 Summary ................................................................................................... 85

Chapter 4. Making sense of climate impacts on water services: 
Contributions of different approaches ............................................. 88

4.1 Introduction .............................................................................................. 89

4.2 Risk-hazard analyses of water services: Managing increasing risks from 
physical hazards .................................................................................................. 90

4.3 Vulnerability analyses of water services: Mitigating deepening inequalities 
in water access ................................................................................................... 101

4.4 Resilience analyses of water services: Dealing with uncertainty through 
flexibility ............................................................................................................ 110

4.5 Discussion ................................................................................................ 118



 
 

v 
 

4.6 Summary .................................................................................................. 125

Chapter 5. Combining perspectives to more effectively address 
climate impacts: A proposed conceptual framework ...................... 127

5.1 Introduction ............................................................................................. 128

5.2 A review of integrated conceptual frameworks ....................................... 130

5.3 Proposal of a novel conceptual framework ............................................. 136

5.4 Making analytical choices when using the framework ........................... 148

5.5 Framework limitations ............................................................................ 150

5.6 A retrospective application of the proposed framework .......................... 151

5.7 Concluding remarks ................................................................................ 158

5.8 Summary .................................................................................................. 160

Chapter 6. Putting the framework to use: Informing stakeholders in 
Vanuatu………….. ............................................................................ 162

6.1 Introduction ............................................................................................. 163

6.2 Insights for government stakeholders: Expanding the comprehensiveness 
of government policy ......................................................................................... 165

6.3 Insights for NGOs: Strengthening to the Vanuatu Community Resilience 
Framework ........................................................................................................ 178

6.4 Insights for researchers: Successes and challenges in conducting risk-
hazard, vulnerability, and resilience analyses .................................................. 183

6.5 Summary .................................................................................................. 194

Chapter 7. Conclusions ................................................................ 196

7.1 Introduction ............................................................................................. 197

7.2 How were the research questions answered? ......................................... 197

7.3 Contributions of this research ................................................................ 204

7.4 Future research opportunities ................................................................ 209

7.5 Five quality criteria for assessing this thesis ........................................... 212

7.6 Concluding remarks ............................................................................... 220

Appendix A: Consent forms and information sheets ........................................... 222

Appendix B: Initial rural community interview guide ......................................... 226

Appendix C: List of risk-hazard, vulnerability, and resilience concepts ............. 228

Appendix D: Initial government interview guide ................................................ 229

Appendix E: Sanitary survey forms ...................................................................... 231

Appendix F: Preliminary findings report for Namoru community ..................... 233

Appendix G: Contents of the Vanuatu Community Resilience Framework ........ 245



vi 
 

Appendix H: Outputs from my doctoral research ............................................... 246

References ............................................................................................................ 248

 

  



 
 

vii 
 

List of figures 

Figure 1. Location of Vanuatu relative to Australia ............................................... 38
Figure 2. Map of Vanuatu ....................................................................................... 38
Figure 3. Department of Water organisational structure ...................................... 43
Figure 4. Structure for reporting community needs within the DLA .................... 46
Figure 5. Structure of research case study sites ..................................................... 57
Figure 6. Locations of rural community study sites............................................... 59
Figure 7. Namoru community ................................................................................ 67
Figure 8. Uripiv community ................................................................................... 69
Figure 9. Tree metaphor activity during area council workshop ........................... 77
Figure 10. Spring source of Namoru water supply ................................................. 95
Figure 11. Namoru community water storage tank ................................................ 96
Figure 12. Namoru community water main ........................................................... 97
Figure 13. Pooling around well in Uripiv ............................................................... 98
Figure 14. Underground rainwater storage tank (lasitern) in Uripiv .................... 99
Figure 15. Stream in Namoru community ............................................................. 113
Figure 16. Conceptual framework for the capacity of a system to respond to 
disturbances .......................................................................................................... 137
Figure 17. The Empowerment Framework ........................................................... 143
Figure 18. Vanuatu Community Resilience Framework ...................................... 179
 
  



viii 
 

List of tables 

Table 1. Principles for building resilience .............................................................. 32
Table 2. Summary of risk-hazard, vulnerability, and resilience approaches ........ 36
Table 3. Summary of data collection methods and data analysis techniques ....... 87
Table 4. Projected climate change effects and direct impacts on rural water access 
in Vanuatu .............................................................................................................. 93
Table 5. Climate change hazards and risks to water services in case study sites . 101
Table 6. Inequalities and implications for responding to climate change in case 
study sites .............................................................................................................. 110
Table 7. Resilience principles and their implications for climate change ............ 117
Table 8. Analytical functions of selected conceptual frameworks ....................... 136
Table 9. Evaluation template based on my proposed conceptual framework ..... 164
Table 10. Evaluation of government documents .................................................. 174
Table 11. Contributions of my research to knowledge stocks and flows .............. 213
Table 12. Assessing credibility in my thesis .......................................................... 217
 

  



 
 

ix 
 

Abbreviations 

ACFID: Australian Council for International Development 

DoW: Department of Water 

DLA: Department of Local Authorities 

DWSSP: Drinking Water Safety and Security Plan 

IPCC: Intergovernmental Panel on Climate Change 

IWRM: Integrated Water Resources Management 

NAB: National Advisory Board for Climate Change and Disaster Risk Reduction 

NGO: Non-governmental organisation 

NWP: National Water Policy 

NWS: National Water Strategy 

SDG: Sustainable Development Goal 

SES: Social-ecological system 

TAC: Technical Advisory Commission 

UTS: University of Technology Sydney 

VCRF: Vanuatu Community Resilience Framework 

WASH: Water, sanitation, and hygiene 

  



x 
 

Abstract 

The aim of this research was to provide holistic, detailed, and integrated knowledge 

and guidance on the ways in which community-managed water services are 

affected by and sustained against climate change disturbances.  

Climate change poses one of the most significant challenges to the world with 

potential for far-reaching, detrimental impacts on water access in rural areas of 

developing countries. The water, sanitation, and hygiene (WASH) sector has yet to 

adequately and explicitly conceptualise the different ways that climate change 

affects water services and how water services are sustained against climate change 

disturbances. Without clear conceptualisations, actions taken to adapt water 

services to climate change run the risk of being ineffective, inefficient, inequitable, 

or environmentally unsustainable. This research filled the conceptualisation gap in 

the context of community-managed water services in a developing country setting 

using Vanuatu as a country of reference. 

To conduct this research, I followed tenets of transdisciplinarity and utilised a case 

study methodology in two rural sites in Vanuatu that included 70 participants from 

rural communities and local and central government. Methods included semi-

structured interviews, technological and environmental surveys, observations, 

participatory workshops, and document analyses. 

I first drew on three bodies of climate change theory-practice to fill the 

conceptualisation gap: risk-hazard, vulnerability, and resilience. I demonstrated 

that using risk-hazard, vulnerability, and resilience lenses each make different, but 

valuable, contributions to conceptualising the biophysical, social, and social-

ecological impacts of climate change on community-managed water services. I 

argued that the WASH sector currently favours a technocratic framing of the 

climate change problem and must consider the wider range of perspectives that I 

demonstrated. 

I then synthesised key concepts from risk-hazard, vulnerability, and resilience 

theories, such as those relating to risk management, agency, and human-

environment feedbacks, into an integrated conceptual framework to emphasise 

their synergies and manage tensions between them. My proposed framework acts 

as a heuristic for assessing the capacity of community-managed water services to 
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sustain water access against climate change disturbances. The framework 

sensitises WASH stakeholders to the different ways of regarding climate change 

impacts and facilitates interdisciplinary research. 

Lastly, I showed how my findings are useful in a real-world setting. I discussed how 

my proposed framework can be used to inform Government of Vanuatu strategic 

decision-making processes. I also considered how my framework can be used to 

evolve a Vanuatu-based NGO framework and I shared lessons learned from 

carrying out my analyses with other researchers in Vanuatu.
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