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Abstract 
The water industry in Melbourne is facing a range of challenges associated with a notoriously 
varying climate and population growth. As a response to this, new water entitlement 
arrangements were introduced in 2014, seeking to promote a more integrated water cycle 
management. Melbourne’s three water retail corporations and four regional urban water 
corporations were assigned so called Delivery Bulk Entitlements, giving each of them the right to 
an individually quantified volume of water and the responsibility to manage that water. As a part 
of this, it was also decided that the actors are allowed to trade water. According to economic 
theory, having a water market like this is likely to promote a more efficient water system – at 
least from an economic point of view. However, the overall aim of the water system 
management is not only to promote efficiency but also to provide affordable, secure water 
supplies and enable for a water system supporting liveability and sustainability while protecting 
the environment and public health. Recognising this and also the limited experiences from water 
trading in urban settings, the aim of the present study was to explore and review the risks (i.e. 
opportunities and threats) associated with the new water trading scheme in Melbourne. 
 
By performing interviews with industry representatives in combination with a literature review, 
features of water trading that could potentially affect the possibility to attain the objectives of 
the Melbourne water system management were identified. While confirming that the possibility 
to trade indeed offers an opportunity to improve allocative as well as productive and dynamic 
efficiency, it was also recognised that this brings about opportunities as well as threats in 
relation to liveability, environmental health, security and, potentially, affordability.  
 
For example, there could be ideological and/or religious opposition towards treating water as a 
commodity and considering the essentiality of the water services provided by the bulk 
entitlement holders, anything affecting their operations could be seen to affect the liveability 
and sustainability of Melbourne. However, there are currently little to no room for trading to 
directly affect the costumers’ costs for water since the prices are regulated and predetermined. 
By increasing efficiency, trading could potentially defer the next major water augmentation, 
which nevertheless would be positive in this regard. Furthermore, it offers a way to redistribute 
the available water after a disturbance, which is positive in relation to the water security. 
Currently, the lack of security frameworks guiding any trading activities is however problematic 
not only in relation to this but also since it basically keeps any trades from happening and 
thereby limits the scope for a market altogether.  
 
As regards the environment, trading brings with it an opportunity to solve a potential 
overallocation problem as well as a way for the environmental water holder to acquire 
additional water for the environment and to readjust its water holdings and get around delivery 
constraints. However, trading among other actors also potentially brings with it unwanted 
effects due to a change in quantity and/or quality of the water flows. Additionally, it may 
encourage entitlement holders to sell of water that would otherwise have been left unused.  
 
It should be emphasised that the present study did not seek to provide a complete risk 
assessment but to offer an initial mapping and understanding of opportunities and threats. From 
this, it also made some brief recommendations about how some of the identified barriers such 
as the low number of market participants and the current need for trades to get ministerial 
approval potentially could be overcome. All in all, although the scope for having a market in 
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Melbourne could be questioned due to a number of factors (currently) keeping the low number 
of entitlement holders from trading, this study suggests that water trading could be both 
positive and negative in relation to the overall objectives of the water system government. Thus, 
the key is to develop a water market seeking to promote the identified opportunities while 
mitigating the threats, indeed giving the water corporations in Melbourne the possibility to use 
the new management tool for managing their respective demand and supply balances without 
compromising the level of service towards their customers.   
 
Key words: Melbourne, water trading/market, risk, opportunity, threat  
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Sammanfattning 
Aktörerna som ansvarar för Melbournes vattenförsörjning står inför en rad utmaningar kopplade 
till ett mycket omväxlande klimat och en kraftig befolkningstillväxt. I ett försök att främja ett 
holistiskt och mer integrerat förhållningssätt där alla möjligheter tas i beaktande infördes under 
2014 ett nytt sätt att organisera rättigheterna till vatten. De sju statligt ägda företag i Melbourne 
som distribuerar vatten till privatkunder och företag tilldelades så kallade ”Bulk Delivery 
Entitlements” som ger var och en av dem rätt till en individuellt kvantifierad mängd vatten och 
även ansvar för dess förvaltning. Som ett led i detta möjliggjordes även för aktörerna att handla 
med vattnet, något som enligt ekonomisk teori torde främja effektivitet – i alla fall utifrån ett 
ekonomiskt perspektiv. Det övergripande målet för vattenförsörjningen gäller dock inte bara 
effektivitetsnivån utan tar även hänsyn till pris och säkerhet och söker främja beboelighet 
(”liveability”) och hållbarhet samtidigt som miljön och folkhälsan skyddas. Utifrån detta och med 
tanke på de begränsade erfarenheterna av vattenhandel i urban miljö var syftet med denna 
studie att undersöka och granska de risker (i form av möjligheter och hot) som kan associeras 
med att ha en vattenmarknad i Melbourne.  
 
Genom att genomföra intervjuer med företrädare för industrin och kombinera detta med en 
litteraturstudie identifierades aspekter kopplade till vattenhandel som kan komma att påverka 
potentialen att nå målen för hur Melbournes vattensystem ska förvaltas. Studien bekräftar att 
en vattenmarknad troligen verkligen erbjuder möjlighet till ökad allokativ, produktiv och 
dynamisk effektivitet, men identifierade också en rad möjligheter och hot i förhållande till 
(social) hållbarhet, miljö, säkerhet och kostnadsbild.  
 
Till exempel kan det finnas ideologiskt och/eller religiöst grundat motstånd mot att se vatten 
som en handelsvara. Dessutom, med tanke på hur fundamentala de tjänster som tillhandahålls 
av de inblandade företagen är, kan det argumenteras för att vad som än påverkar dessa företags 
verksamhet är relevant i förhållande till social hållbarhet. Det finns för närvarande dock inget 
direkt utrymme för vattenhandeln att påverka kundernas kostnader för vatten eftersom priserna 
är på förhand reglerade. Genom att öka effektiviteten kan en vattenmarknad dock vara delaktig i 
att skjuta upp nästa stora utbyggnad av vattenförsörjningen, vilket skulle vara positivt ur detta 
avseende. Därtill erbjuder en vattenmarknad ett sätt att omfördela det tillgängliga vattnet efter 
en störning, vilket är positivt med tanke på försörjningssäkerheten. För närvarande är dock 
bristen på säkerhetsföreskrifter i förhållande till handelsaktiviteter problematiskt inte bara i 
förhållande till säkerhetsnivån utan även med tanke på att det avhåller vattenföretagen från att 
genomföra någon handel alls och därmed begränsar möjligheten att omsätta både möjligheter 
och hot.  
 
När det gäller miljöhänsyn erbjuder vattenhandel en möjlighet att lösa en eventuell situation där 
för mycket vatten avleds från naturen till försörjningsnätet. Dessutom kan den aktör som 
ansvarar för det vatten som avsatts för miljöändamål förvärva ytterligare vatten, justera sitt 
vatteninnehav och komma runt fysiska leveransbegräsningar. Handel mellan andra aktörer 
medför dock hot om en förändring i kvantitet och/eller kvalitet hos vattenflöden, något som kan 
komma att ha negativ miljöpåverkan. Dessutom kan en vattenmarknad medföra att vatten som 
tidigare lämnats orört nu istället säljs för konsumtionsändamål. 
 
Det bör understrykas att denna studie inte gör något anspråk på att erbjuda en fullständig 
riskutvärdering utan snarare en första kartläggning av och förståelse för möjligheter och hot. 
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Utifrån detta formulerades även förslag på hur några av de identifierade barriärerna, bland 
annat det låga antalet marknadsdeltagare och det nuvarande kravet på att handelsavtal 
godkänns av en minister, skulle kunna övervinnas. Sammantaget föreslår denna studie att 
vattenhandel kan vara både positivt och negativt i förhållande till de övergripande målen för 
förvaltningen av vattensystemet, även om utrymmet för en marknad i Melbourne kan 
ifrågasättas med tanke på en rad faktorer som för närvarande medför att det låga antalet 
potentiella marknadsdeltagare faktiskt avstår från att handla. Nyckeln till att utveckla 
Melbournes vattenmarknad ligger i att främja möjligheterna och begränsa inverkan från hoten 
så att vattenföretagen i Melbourne verkligen kan utnyttja möjligheten att använda detta nya 
verktyg för att hantera sina respektive vattenbalanser, utan att äventyra servicenivån gentemot 
kunderna. 
 
Nyckelord: Melbourne, vattenhandel/-marknad, risk, möjlighet, hot 
 



IX 

 
Acknowledgements 
This Master Thesis was written as a part of the Degree Program in Energy and Environment and 
the Master Program in Sustainable Technology at the Royal Institute of Technology (KTH) in 
Stockholm, Sweden. The thesis was developed in collaboration with Yarra Valley Water (YVW), 
one of Melbourne’s three water retail corporations, and the Commonwealth Scientific and 
Industrial Research Organisation (CSIRO), Australia’s federal government agency for scientific 
research. In the following paragraphs, I take the opportunity to express how grateful I am for all 
the support I have received throughout the study process. 
 
First of all, I would like to convey my deepest gratitude to my supervisor at KTH, 
Larsgöran Strandberg, for his patient guidance, enthusiastic encouragement and useful critiques 
of not only this research work but also throughout my previous studies. Larsgöran’s support has 
helped me to grow both as a student and as a person. 
 
I would also like to express my sincere thanks to Kein Gan, previously at YVW, and 
Magnus Moglia at the CSIRO for giving me the opportunity to perform my thesis with them and 
for their very much appreciated help in developing, undertaking and finalising the study. Having 
been given the chance to gain experience both from the industry and the research world will 
without a doubt prove to be helpful when I take the next step on my life journey.  
 
Finally, I would like to pay some special thanks to the people who agreed on performing 
interviews with me. Without the generous contribution of their time and knowledge, this study 
would not have been possible. It should however be stressed that the results, discussions, 
conclusions and recommendations are my own and that I therefore take full responsibility for 
any possible mistakes or misinterpretations.  
 
My sincere thanks to all of you, 
 
Hanna Eggestrand 
 
Stockholm, July 2015 
 





XI 

 
Table of contents 

1 Introduction ............................................................................................................................. 1 

1.1 Rational ............................................................................................................................. 1 

1.2 Aim and objectives ............................................................................................................ 2 

1.3 Report structure ................................................................................................................ 2 

2 Research context ...................................................................................................................... 5 

3 Background .............................................................................................................................. 7 

3.1 Melbourne’s water system ............................................................................................... 7 

3.1.1 Physical properties .................................................................................................... 7 

3.1.1.1 Water catchment and supply system .......................................................................... 7 

3.1.1.2 Desalination plant........................................................................................................ 9 

3.1.1.3 North-South Pipeline ................................................................................................... 9 

3.1.1.4 Murray-Darling Basin ................................................................................................. 10 

3.1.2 Pre 2014 bulk entitlement reform .......................................................................... 10 

3.1.3 Melbourne’s Water Future ...................................................................................... 11 

3.1.4 2014 Melbourne bulk entitlement reform .............................................................. 11 

3.1.4.1 Melbourne Water – Source Bulk Entitlements ......................................................... 12 

3.1.4.2 Retail Corporations and RUWCs – Delivery Bulk Entitlements ................................. 13 

3.1.4.3 VEWH – Environmental Entitlements ........................................................................ 13 

3.1.4.4 Southern Rural Water and Gippsland Water ............................................................ 14 

3.1.5 Trading entitlements and allocations ...................................................................... 14 

3.1.6 Water pricing ........................................................................................................... 15 

3.2 The theory of water trading ............................................................................................ 15 

3.2.1 Water rights ............................................................................................................. 15 

3.2.2 Water markets ......................................................................................................... 16 

3.2.2.1 Australian water markets .......................................................................................... 16 

3.2.2.2 Alternatives for urban water markets ....................................................................... 17 

3.2.2.3 Terminology ............................................................................................................... 17 

3.3 Understanding risk .......................................................................................................... 18 

4 Methodology .......................................................................................................................... 21 

4.1 The risk concept .............................................................................................................. 21 

4.1.1 Risk definition .......................................................................................................... 21 

4.1.2 Risk identification .................................................................................................... 21 

4.2 Methods .......................................................................................................................... 22 

4.2.1 Literature review ..................................................................................................... 23 

4.2.2 Interviews ................................................................................................................ 24 



XII 

4.3 Scope ............................................................................................................................... 25 

5 Results .................................................................................................................................... 27 

5.1 Efficiency ......................................................................................................................... 27 

5.1.1 Allocative efficiency ................................................................................................. 27 

5.1.2 Productive efficiency ............................................................................................... 28 

5.1.3 Dynamic efficiency................................................................................................... 28 

5.1.4 Water augmentation ............................................................................................... 28 

5.1.5 Summary .................................................................................................................. 29 

5.2 Market participants ......................................................................................................... 29 

5.2.1 Desired number of participants .............................................................................. 29 

5.2.2 The Melbourne water market participants ............................................................. 30 

5.2.3 Third-party access to the water market .................................................................. 30 

5.2.3.1 Industry involvement ................................................................................................ 30 

5.2.3.2 Public involvement .................................................................................................... 31 

5.2.4 Summary .................................................................................................................. 32 

5.3 Implementation time, framework and legislation .......................................................... 32 

5.3.1 Time-frame for a water reform ............................................................................... 32 

5.3.2 Introducing water trading in Melbourne ................................................................ 33 

5.3.3 Summary .................................................................................................................. 33 

5.4 The government and water trading ................................................................................ 33 

5.4.1 The government’s role ............................................................................................ 34 

5.4.2 Governmental interference in Melbourne .............................................................. 34 

5.4.3 Recent change of government ................................................................................ 34 

5.4.4 Summary .................................................................................................................. 35 

5.5 Physical properties of water and the water system ....................................................... 35 

5.5.1 Transporting water .................................................................................................. 35 

5.5.2 Virtual trades ........................................................................................................... 36 

5.5.3 Summary .................................................................................................................. 36 

5.6 Financial aspects ............................................................................................................. 36 

5.6.1 Customer pricing ..................................................................................................... 37 

5.6.2 Costs of trading ........................................................................................................ 37 

5.6.3 The value of water ................................................................................................... 38 

5.6.4 Summary .................................................................................................................. 38 

5.7 Security ............................................................................................................................ 39 

5.7.1 Disturbances ............................................................................................................ 39 

5.7.2 Individual security approaches ................................................................................ 39 

5.7.3 System security ........................................................................................................ 40 

5.7.4 Summary .................................................................................................................. 40 

5.8 Environment and trading ................................................................................................ 41 

5.8.1 Deliberate environmental effects ........................................................................... 41 

5.8.1.1 Overallocation ........................................................................................................... 41 



XIII 

5.8.1.2 Environmental supply and demand .......................................................................... 42 

5.8.1.3 Security in trading ..................................................................................................... 42 

5.8.2 Indirect environmental effects ................................................................................ 43 

5.8.2.1 Water quantity .......................................................................................................... 43 

5.8.2.2 Water quality ............................................................................................................. 44 

5.8.2.3 Sleeper and dozer licenses ........................................................................................ 44 

5.8.3 Overall environmental effect .................................................................................. 45 

5.8.4 Summary .................................................................................................................. 45 

5.9 Rural-urban water trade ................................................................................................. 46 

5.9.1 Increasing efficiency ................................................................................................ 46 

5.9.2 Effects from outward trading .................................................................................. 47 

5.9.3 Magnitude of trading activities ............................................................................... 48 

5.9.4 Summary .................................................................................................................. 48 

5.10 Other experiences ........................................................................................................... 49 

5.10.1 Increased flexibility .................................................................................................. 49 

5.10.2 Forward and backward linkages .............................................................................. 49 

5.10.3 Perception vs. reality ............................................................................................... 50 

5.10.4 Experiences from other industries .......................................................................... 50 

5.10.5 Summary .................................................................................................................. 51 

5.11 Public perception ............................................................................................................ 51 

5.11.1 Summary .................................................................................................................. 52 

6 Summary and interpretation of results ................................................................................. 53 

6.1 Efficiency ......................................................................................................................... 53 

6.2 Liveability and sustainability ........................................................................................... 54 

6.3 Environment .................................................................................................................... 54 

6.4 Security ............................................................................................................................ 54 

6.5 Public health .................................................................................................................... 54 

6.6 Affordability .................................................................................................................... 54 

6.7 Other aspects .................................................................................................................. 55 

6.8 Future developments ...................................................................................................... 55 

7 Discussion ............................................................................................................................... 57 

7.1 Interpretation of results .................................................................................................. 57 

7.1.1 Efficiency.................................................................................................................. 57 

7.1.2 Liveability and sustainability ................................................................................... 58 

7.1.3 Environment ............................................................................................................ 60 

7.1.4 Security .................................................................................................................... 61 

7.1.5 Affordability ............................................................................................................. 61 

7.2 Overall risk profile ........................................................................................................... 62 

7.2.1 Risk distribution ....................................................................................................... 62 

7.2.2 Vagueness ................................................................................................................ 63 

7.2.3 Opportunities and threats ....................................................................................... 63 

7.2.4 Risk realisation ......................................................................................................... 64 



XIV 

7.2.5 Alternative approaches ........................................................................................... 65 

7.3 Broadening of the market ............................................................................................... 65 

7.4 About the study ............................................................................................................... 67 

7.4.1 Credibility and limitations of the results ................................................................. 67 

7.4.2 The risk concept ...................................................................................................... 68 

7.4.3 The objectives .......................................................................................................... 69 

7.4.4 Generalisability ........................................................................................................ 70 

7.5 Recommendations .......................................................................................................... 70 

7.5.1 Barriers and ways forward ...................................................................................... 70 

7.5.2 Future studies .......................................................................................................... 71 

8 Conclusions ............................................................................................................................ 73 

9 References.............................................................................................................................. 77 

Appendix: Risk compilation ............................................................................................................... I 

 



XV 

 
Abbreviations 
 
CEWH Commonwealth Environmental Water Holder 

DEPI Department of Environment and Primary Industries 

EWR Environmental Water Reserve 

MDB Murray-Darling Basin 

NWI National Water Initiative 

OLV Office of Living Victoria 

SRW Southern Rural Water 

RUWC Regional Urban Water Corporation 

VEWH Victorian Environmental Water Holder 

WWCM Whole-of-Water-Cycle Management 

 
  



XVI 

 



 1 

1 Introduction 
In response to a range of challenges, the water system in Melbourne and the associated water 
management are changing. The present study seeks to shed some light over parts of this 
process. In the upcoming subchapters, the logic behind the study is outlined, followed by a 
presentation of the aim and objectives of the same. After that, the structure of this report is 
briefly described. 

1.1 Rational 
Water is essential for human survival. However, there are limits to how much water that can be 
sustainably withdrawn from nature and the availability of fresh water is often spatially and 
temporally variable. Unfortunately, climate change threatens to exacerbate the problems 
associated with the absolute scarcity as well as the supply variability. This means that a range of 
countries are facing major challenges when seeking to secure water supplies for the future 
(National Water Commission, 2011b). Moreover, there are expectations on the water and 
wastewater services of today to not only be secure but also safe, efficient and sustainable 
(National Water Commission, 2014). 
 
The Australian water sector is well familiar with these challenges and requirements. Australia 
has always experienced a variable climate but has lately, most likely due to the continued 
emissions of greenhouse gases, been experiencing an overall warming and an associated 
increase in extreme weather. While recording a decrease in rainfall in some areas, other parts of 
the country have suffered from drought, with the Millennium Drought (1997-2009) causing the 
streamflow in the southeast to be around half the long-term average (Australian Bureau of 
Meteorology and CSIRO, 2015). This has put severe pressure on the Australian water system, 
forcing the water sector to manage more complex risks following from the erratic changes in the 
water supply pattern (National Water Commission, 2013).  
 
The challenges of the Australian water sector are particularly prevalent in Melbourne. 
Population growth is increasing the demand for water here while a notoriously variable climate 
in combination with climate change makes the water availability unpredictable. As a response to 
this, Melbourne’s water system is currently undergoing reform. In the wake of the 
Millennium Drought, after realising that big capital investments did not constitute the same 
satisfactory solution to the problems as they used to, the Victorian Government decided to take 
on a more holistic approach to water management. The aim was to enable what was called a 
Whole-of-Water-Cycle Management (WWCM), where all available water sources are properly 
used and reused.  
 
In order to realise this vision of a more integrated water management, the Melbourne water 
system has been through a bulk water entitlement reform, disaggregating and seeking to clarify 
the different actors’ access to the water resources. Melbourne’s three water retail corporations 
and four regional urban water corporations (RUWCs) were assigned Delivery Bulk Entitlements, 
giving each of them the right to an individually quantified volume of water and the responsibility 
to manage that water. This was thought to both empower and incentivise the water 
corporations to look for new ways of balancing the water supply and demand, and as a part of 
this, it was also decided that water markets should be established (Department of Environment 
and Primary Industries, 2014a). In theory, water markets could make the water system more 
efficient, at least in an economic sense, by allocating the water to its most valued usage. 
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So called water trading, i.e. the process of buying and selling water entitlements (either 
permanently or temporary), is already in use internationally as well as within Australia, with the 
trading system in the Murray-Darling Basin (MDB) being a prominent example (National Water 
Commission, 2011b). The bulk entitlement reform opens up for a similar type of trading to be 
introduced in Melbourne, with the entitlement holders trading water entitlements according to 
their different preferences and preconditions.  
 
Even though the entitlement system in Melbourne has some resemblance to that in northern 
Victoria, the urban context however means that the prospects for and implications of water 
trading will likely differ. The experiences from water trading in urban areas are highly limited 
(Frontier Economics, 2008), meaning that Melbourne is entering into a fairly new territory. 
Considering the many stakeholders involved and the fundamental need for a well-functioning 
water system, it is therefore of great interest to explore any uncertain aspect and identify what 
impacts water trading in the Melbourne region could entail. For this reason, this study sets out 
to examine the opportunities as well as threats that are associated with water trading in the 
Melbourne context. Such a review is both relevant in its own right and represents a first step in 
trying to maximise the net outcome of this new policy. Following the State Election held on 29 
November 2014, there has been a change of Government and the directions for water 
management will be updated accordingly. Since there will be a need for informed decisions, this 
review is as urgent as ever.  

1.2 Aim and objectives 
In light of the recent reforms and considering the overall purpose of the Melbourne water 
system management, the aim of this study is to explore and review the risks (i.e. opportunities 
and threats) associated with water trading in Melbourne. In order to achieve the aim, this study 
intends to:  

1. Identify aspects related to the introduction and running of a water market in Melbourne 
that are associated with uncertainties. 

2. Recognise whether the uncertainties, if they were to occur, would impact on the 
efficiency of the water system and/or the objectives governing the management of the 
same. 

3. Examine the identified risks by highlighting any potential patterns in terms of the type 
and distribution of the possible impacts, the interlinkages between opportunities and 
threats and the overall accuracy of the risk identification.  

4. Describe the main barriers that could limit the scope of the Melbourne water market 
and/or have a negative impact in relation to the objectives governing the water system 
management, and suggest how these barriers potentially could be addressed.  

1.3 Report structure 
After an introduction to this study and the aim and objectives of the same has been given here in 
chapter 1, chapter 2 in turn provides an overview of some previous publications investigating 
water markets and these publications’ areas of study. This serves to put the present study in a 
broader context and further highlights the reasons to why it was undertaken, including how it 
relates to previous work. Chapter 3 provides more detailed background information needed in 
order to understand the results of the study. This section is divided into subchapters in turn 
treating the Melbourne water system’s physical and organisational attributes, including the 2014 
bulk entitlement reform, the theory of water trading and how ‘risk’ can be understood. This is 
followed by an explanation of the methodology of this study, how risk has been treated here and 
how the information gathering and analysis was undertaken, all presented in chapter 4. 
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In chapter 5, the results of the study are then presented. This is done using eleven different 
subthemes, each describing different aspects about the Melbourne water trading scheme that 
have proven to be associated with uncertainties. The results are then summarised in chapter 6 
with the risks being reconnected to the objectives governing the management of the Melbourne 
water system. In chapter 7, a discussion around the results is presented – both how they can be 
interpreted and how the configuration of the study affects this interpretation. This also leads up 
to an identification of the main barriers associated with the Melbourne water market and some 
brief suggestions about how these potentially could be overcome. After that, the findings of the 
study are highlighted in the conclusions in chapter 8. A gathering of the risks described 
throughout the results can be found in Appendix: Risk compilation.  
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2 Research context 
Water trading in Australia has been gradually established from the 1980s and onward, and the 
country is today considered to be a world leader in water market management (National Water 
Commission, 2011b). Naturally, there is a range of publications examining the phenomenon. 
While some papers, e.g. Chong and Sunding (2006), Olmstead (2010) and Whitten et al. (2007), 
focus on the conceptual underpinning and economic logics of water markets and water trading, 
attention has also been paid to the consequences of trade within rural areas in the MDB. 
Publications in this matter include Bjornlund (2008), Grafton and Horne (2014), Wheeler (2013) 
and Edwards, Cheers and Bjornlund (2008). No thorough review of these consequences will be 
done here since this is integrated in the results section. In short, what can be understood is that 
water trading is associated with a variety of impacts, economic as well as social and 
environmental, but that it is difficult to separate these from the ongoing structural adjustment 
within the rural society in general. 
 
There are also studies making use of different modelling alternatives to investigate the scope for 
water trading in different situations. For instance, Peterson et al. (2004) use a general 
equilibrium model to investigate the long run impacts of reductions in water availability in the 
southern MDB under different trading alternatives (no trade, intra-regional trade and a 
combination of intra- and interregional trade). Tisdell (2010) in turn reports on the results from 
experimenting with having an environmental agency engage in an existing water market.  
 
Besides assessing the performance of and impacts from existing water markets, there are also 
some studies exploring the scope for water markets in urban areas. Sibly (2008) recognises that 
an urban water market can exist within different types of institutional frameworks. The market 
could for instance see competition being introduced at every point in the value chain. Another 
option, proposed by Sibly and Tooth (2008), is to decouple infrastructure control and ownership 
of water, giving room for private actors to obtain water through a periodical allocation process. 
Young, McColl and Fisher (2007) and Perguini, Perguini and Young (2008) in turn speak in favour 
of urban end-users/consumers acting as water traders in their own right and Gan (2007) argues 
that the possibilities for water trading between Melbourne and rural Victoria should be given 
attention.  
 
The scope for water markets in Australia has also been outlined in several consultancy reports, 
on behalf of or in association with e.g. the Melbourne water retailers and the Australian 
Government. Some reports, e.g. PricewaterhouseCoopers (2006), address the overall design and 
running of a water market, but there are also some that specifically target the urban water 
sector. Farrier Swier Consulting (2007) for instance presents a feasibility study of a 
non-residential large user water market in Melbourne and Frontier Economics (2008) explores a 
range of urban water market options, including different market designs and the associated 
policies and regulations. DG Consulting (2012) in turn describes the possibilities for the 
Melbourne retailers to make use of water trading for their northern Victorian water entitlements 
(see chapter 3.1.4.2), concluding that this is an important component in maximising the benefits 
from that water. Additionally, several reports have also been published directly by the Australian 
Government’s National Water Initiative (NWI), assessing the impacts of water trading in the 
MDB as well as exploring the options for future urban water management (e.g. National Water 
Commission 2010; 2014).  
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What can be understood from this is that existing markets have been scrutinised and that 
different possibilities for the design of urban markets have been recognised and explored. 
However, the lack of experience from real life urban water markets (e.g. Frontier Economics, 
2008) in combination with the novelty of the Melbourne water trading arrangements are likely 
reasons to why the consequences associated with water trading in Melbourne, to the author’s 
knowledge, have not been assessed (to any larger extent). The fact that there is a vast range of 
impacts that could be associated with the implementation and running of water markets, made 
clear in and by in the abovementioned studies, nevertheless suggests that the risks associated 
with the Melbourne situation should be more closely studied. Additionally, the fact that rural 
and urban water industry deviate, for instance in terms of water availability, the extent to which 
the water users consider water management to be a part of their core business and in their 
responsiveness to price fluctuations (Farrier Swier Consulting, 2007), means that any impacts 
within a rural setting cannot be directly transferred to an urban setting, therefore making it even 
more necessary to make an explicit assessment of the Melbourne water market situation. Doing 
so would simultaneously allow for any experiences from a rural market that are indeed valid also 
in an urban context to be detected. All in all, this suggests that there is both room and need for 
the present study – assessing the potential impacts of water trading in the Melbourne context. 
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3 Background 
In order to assess the scope for a water market in Melbourne, it is necessary to know about 
Melbourne’s water system and how the water industry is structured. For this reason, in the 
following sections, the system’s physical properties are described and the previous and current 
arrangements of the water rights in Melbourne outlined. This includes a presentation of the 
Melbourne bulk entitlement holders – i.e. the actors that could be involved in water trading 
within the Melbourne system. After this, the focus is on the theory of water trading, its historical 
context and how water markets (may) function. Lastly, the concept of risk and its 
multidimensional nature is briefly explained. 

3.1 Melbourne’s water system 
The Department of Environment and Primary Industries (2014c) states that water “sustains the 
communities we live in, the natural environment we value and the economy we depend upon”. 
However, the water industry is facing an uncertain future. Population growth and climate change 
will induce challenges regarding water security and bring about new requirements for water 
management (Office of Living Victoria, 2013; Department of Environment and Primary 
Industries, 2015c; Department of the Environment, 2015b). In Victoria, the water system was put 
under severe stress during the Millennium Drought (1997-2009) with streamflow being around 
half the long-term average (Australian Bureau of Meteorology and CSIRO, 2015). To overcome 
the challenges for the future, the Department of Environment and Primary Industries (2015c) 
advocates innovative planning and adaptive management, taking economic, environmental and 
social values into consideration.  
 
Since the turn of the millennia and in response to the new challenges, there has indeed been a 
range of changes in the Melbourne water system. In the following paragraphs, the properties of 
this system are outlined. First, its physical features, including the water catchment and supply 
system, the desalination plant and the North-South Pipeline, are described, along with an 
introduction of the situation within the MDB. This is followed by a short description of the 
administrative arrangements before the latest bulk entitlement reform in 2014 and the vision 
and reasons behind this reform. After that, the current arrangements resulting from the reform 
are explained, including the roles of the water corporations in Melbourne. Finally, the 
possibilities for these actors to trade water are outlined and the way water is being priced briefly 
described. 

3.1.1 Physical properties 
The city of Melbourne has one of the highest quality drinking water in the world. The supply 
system, with catchments set aside exclusively for water harvesting more than a century ago 
(Melbourne Water, 2015h), make use of infrastructure spanning the Melbourne region to 
transfer water to homes and industries. In the following paragraphs, the physical characteristics 
of this supply system are outlined. Additionally, a brief description of the MDB is given. 

3.1.1.1 Water catchment and supply system 
Melbourne’s water catchment areas are located to the north and east of the main city. Rainfall is 
captured and directed into the ten major storage reservoirs, with a combined storage capacity of 
1,810 billion litres. The reservoirs vary in size, Thomson being the largest, and Melbourne’s 
water storage levels are given as a percentage of the combined capacity. Thomson, Upper Yarra, 
Tarago, Yan Yean, Maroondah and O'Shannassy are so called on-stream reservoirs, receiving 
water directly from the catchments. Cardinia, Sugarloaf, Silvan and Greenvale are off-stream 
reservoirs to which water is transported from the on-stream ones and from other sources such 
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as the North-South Pipeline (see chapter 3.1.1.3). These off-stream reservoirs then supply water 
to different areas in Melbourne. While Cardinia and Silvan reservoirs can supply most parts of 
Melbourne with water, Sugarloaf reservoir supplies water to north, west and central Melbourne 
and Greenvale reservoir to north-west and west parts of the region (Melbourne Water, 2015i; k). 
The reservoirs make up four supply systems (Thomson River; Yarra River; Silver and Wallaby 
Creeks; and Tarago and Bunyip Rivers) and are collectively referred to as the Greater Yarra 
System – Thomson River Pool (Department of Environment and Primary Industries, 2014a).  
 
Most of the water flowing into the storages comes from protected catchments, i.e. areas with 
limited public access, meaning that the quality of the water is safeguarded. Therefore, in 
combination with a long residence time in the storages, this water requires very little treatment 
before being transferred to costumers. The water stemming from open catchments, including 
areas that contain farmland, rural properties and where the public is allowed to e.g. camp, 
undergoes a filtration treatment process so as to secure that it meets the quality requirements 
(Melbourne Water, 2015h). After being treated according to needed level, the water is 
transferred to service reservoirs, located throughout Melbourne. The water is held in these for a 
few days, thereby making a constant water supply possible despite a varying demand. Up until 
this point, Melbourne Water, the wholesale supplier of Melbourne’s drinking water, is 
responsible for the operation of the bulk water and transfer system including catchment 
harvesting, major storages, water treatment plants and large pipes. From here, the metropolitan 
and regional retail water businesses take over, using their respective distribution and 
reticulation network for delivering the water to the end-customers, i.e. homes, schools and 
businesses (see also chapters 3.1.4.1 and 3.1.4.2) (Melbourne Water, 2015k).  
 
There are three metropolitan retail water businesses: City West Water, South East Water and 
Yarra Valley Water. In addition, there are four regional retail water businesses having the right to 
water from the Melbourne system, namely Barwon Water, South Gippsland Water, 
Western Water and Westernport Water (see also chapter 3.1.4.2), (Department of Environment 
and Primary Industries, 2014a). However, out of these four, only Western Water has been 
consistently supplied with water by Melbourne Water since neither South Gippsland Water nor 
Westernport Water have any physical infrastructure in place to actually receive water from the 
Melbourne system (Person A, 2015). Barwon Water was connected to the Melbourne system in 
2013 by the Melbourne to Geelong Pipeline with the capacity to deliver up to 16 GL of water a 
year, about half of the region’s current water usage (Barwon Water, 2015b). Additionally, there 
are also links between the Melbourne system and Southern Rural Water through the Thomson 
Reservoir and the Melbourne system and Gippsland Water through the Tarago Reservoir (see 
chapter 3.1.4.4). 
 
The total water usage in Melbourne was 395 GL in the year 2013/14. Residential users consumed 
around 160 L per person per day, giving a total of 254 GL (64 % of all the water). Non-residential 
users, e.g. factories, businesses, schools, hospitals and parks, used 99 GL (25 %). The rest, 42 GL 
(11 %), was water not paid for by customers, so called non-revenue usage. This includes water 
for firefighting or lost through water main bursts (Melbourne Water, 2015l). This data can be 
compared to data from the regional urban water corporations, for which the figures are 
considerably smaller. For instance, the total metered water consumption in Barwon Water’s 
district for the same year was around 29 GL and the non-revenue usage was approximately 
2.4 GL (Barwon Water, 2014). In South Gippsland Water’s district, the total volume of potable 
water (residential and non-residential) was in turn 4.6 GL and non-revenue usage around 1 GL 
(South Gippsland Water, 2014a).   
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Additional features of the Melbourne water system include, among other things, recycled water 
for non-drinking purposes and sewage treatment (Melbourne Water, 2015m). These attributes 
are however not addressed in this study.  

3.1.1.2 Desalination plant 
In addition to water from the water catchments, Melbourne also has the possibility to receive 
water from a water desalination plant in Wonthaggi. The desalination project was announced in 
2007 as a way to increase water security in Melbourne and regional Victoria by adding a major 
non-rainfall dependent water supply source to the water system (Capital Projects Division, 
2009). It was undertaken by a Public Private Partnership, working for the Victorian Government 
(Melbourne Water, 2015c).  
 
The Victorian Desalination Plant (hereafter called ‘the desalination plant’) makes use of reverse 
osmosis and can deliver up to 150 billion litres of drinking water per year. The State of Victoria is 
obliged to, by the 1st of April each year, place a forward desalination order for the following year, 
beginning on 1st of July. The water order is made according to set increments on 0, 50, 75, 100, 
125 or 150 GL and is formulated in consultation with the concerned water authorities. After 
completing tests for performance in late 2012, the plant has been in standby mode with no 
water being ordered (Melbourne Water, 2015c; Department of Environment and Primary 
Industries, 2014a). 
 
Any water from the desalination plant is transferred to Berwick, where it joins 
Melbourne Water’s network and either flows directly to customers or on to Cardinia reservoir 
(Capital Projects Division, 2009). Historically, water has been transferred from Silvan to Cardinia 
reservoir, but as a part of the integration of the desalination plant, a work pump was installed so 
that water now can be transferred in the other direction and thereby be made available to the 
broader supply network (Melbourne Water, 2015b). The pipeline connection between the 
desalination plant and Cardinia reservoir is two way, making it possible to transfer water from 
Cardinia reservoir to local delivery points (Melbourne Water, 2015c). This means that South 
Gippsland and Westernport, if needed, can receive either water from the desalination plant or 
from the Melbourne water system (Capital Projects Division, 2009). 

3.1.1.3 North-South Pipeline 
Another feature of Melbourne’s water system is a pipeline connecting metropolitan Melbourne 
with rural Victoria. The North-South Pipeline, formerly known as Sugarloaf Pipeline, is 70 km 
long and links the Goulburn River to Melbourne’s Sugarloaf reservoir. It has a capacity to transfer 
up to 75 GL of water per annum and was constructed in order to make sure Melbourne’s 
storages will not reach the same low levels of water as in mid-2009 again (Melbourne Water, 
2015d, 2014).  
 
The pipe can however only be used to transfer water in times of critical human needs (or when 
the water is needed for local firefighting). This is defined as a situation where Melbourne’s total 
water storage level in the Melbourne system (i.e. not including any water holdings in northern 
Victoria) is less than 30 % by 30th of November in a given year (Water Industry Act, 2015). The 
pipeline has not been in use since 2010, but remains filled with water for firefighting reasons 
(Melbourne Water, 2015d). 
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3.1.1.4 Murray-Darling Basin 
The existence of the North-South Pipeline means that Melbourne can receive water from the 
MDB. This is one of largest, and driest, catchments in the world and covers a vast part of 
Australia, north of Melbourne. The river system consists of the northern basin (Darling system) 
and the southern basin (Murray system), spanning four different states (Queensland, 
New South Wales, Victoria and South Australia) and supporting more than three million people 
with water (Murray-Darling Basin Authority, 2015a; b). The basin is framed in the east by the 
Great Dividing Range and it is from here it receives most of its water (Murray-Darling Basin 
Authority, 2015c).  
 
Throughout the MDB, irrigators have the possibility to trade water, including trade in water 
access entitlements and water allocations. The majority of the trade is undertaken in regulated 
surface water systems (having water being controlled by infrastructure) in the southern basin, 
comprising 13 interstate water trading zones. These water markets are considered to be some of 
the most mature in the world. In the northern basin, characterised by unregulated rivers (water 
not being controlled by infrastructure) and rivers regulated by single storages, there is trade 
undertaken to a lesser extent (Murray-Darling Basin Authority, 2015d). 

3.1.2 Pre 2014 bulk entitlement reform 
By the end of the last millennia, Victorian water corporations’ rights to water were poorly 
defined. Subsequently, there have been a number of reforms by successive Victorian 
Governments, clarifying the allocation of water between consumptive and environmental uses 
by progressively introducing formal bulk entitlements for the water corporations as well as 
water allocations explicitly set aside for the environment.  
 
Early on in this process, the government capped the water to be withdrawn in order to supply 
Melbourne. The consumptive entitlements created from the cap were jointly assigned to the 
retail corporations, with the cap in place when separate bulk entitlements eventually were 
created for each water system (Yarra, Thomson, Tarago, Goulburn, Murray and Desalination). 
This approach was in line with the institutional arrangements in place by the time, but was 
seeking to clarify the retail corporations’ and Melbourne Water’s respective accountabilities, 
ensuring that long-term supply-demand planning was undertaken in a collaborative fashion. 
While the retail corporations by this were given the primary responsibility to manage the water 
resources in order to meet the long-term water demand, Melbourne Water was given/withheld 
the responsibility for planning, managing and operating the storages, headworks and bulk 
transfer systems. Melbourne Water was also appointed some level of governance over the 
environmental entitlements, among other responsibilities. Additionally, following from the 2009 
water augmentation, the RUWCs were connected to the Melbourne headworks system. 
 
The way of ascribing bulk entitlements as close as possible to the end-users had also been 
implemented throughout the rest of Victoria. Yet, despite the intention to clarify accountabilities 
and responsibilities, creating a transparent water systems management approach whereby the 
whole water cycle was taken into consideration, Melbourne’s new bulk water arrangements 
ultimately left the system basically unchanged (Department of Environment and Primary 
Industries, 2014a). At the same time, the city’s already notoriously variable climate in 
combination with the anticipated climate change and population growth made the need for a 
more holistic approach towards water management more stressing than ever (Office of Living 
Victoria, 2013). 
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3.1.3 Melbourne’s Water Future 
In a response to the still inadequate water management, despite the previous rearrangements, 
and with the Millennium Drought in fresh memory, the Victorian government in 2012 
established a government agency called Office of Living Victoria (OLV). OLV was given the task to 
drive reform by coordinating urban and water planning, focusing on integrated water cycle 
planning. After consulting with the Ministerial Advisory Committee, water authorities, local 
governments and the wider Melbourne community, the OLV consequently put together a 
roadmap called Melbourne’s Water Future, released in July 2013. This roadmap put forward a 
whole-of-government approach, bringing together different parts of the Melbourne society in 
order to attain Whole-of-Water-Cycle Management (WWCM). It recognised that the challenges 
associated with “securing a safe and plentiful water supply, managing our stormwater runoff and 
wastewater discharge, reducing urban flooding, keeping our parks and gardens green and 
improving the health of our waterways” (Office of Living Victoria, 2013, p.2) are linked, and 
therefore call for an integrated management approach.  
 
The objectives behind Melbourne’s Water Future were to enable “an integrated and resilient 
water system, which is planned and managed to: 

 support liveable and sustainable communities; 

 protect the environmental health of urban waterways and bays; 

 provide secure water supplies efficiently; 

 protect public health; and 

 deliver affordable essential water services.”. 

Previously, Melbourne’s water planning had to a large extent been separated into five different 
categories (Water supply; Wastewater; Stormwater; River, creek and stream management; and 
Greening of suburbs and managing of parks) and often made use of a ‘one size fits all’ approach, 
not taking e.g. differences in rainfall, temperature, waterway systems and industrial 
requirements into account. The idea was for the new practices to make best use of all the water 
resources, including rainwater, stormwater and treated wastewater. The water should be used 
and reused locally, in line with local behaviour, instead of relying on costly long distance 
transportations. This was expected to reduce costs and create a more resilient system (Office of 
Living Victoria, 2013). 

3.1.4 2014 Melbourne bulk entitlement reform 
Water management and rights to water in Victoria are governed by the Water Act 1989 
(Department of Environment and Primary Industries, 2014b). The WWCM outlined in 
Melbourne’s Water Future called for another reform of these rights. By introducing new 
entitlement arrangements, this bulk entitlement reform was set to “address management and 
economic inefficiencies in the former structure” (Department of Environment and Primary 
Industries, 2014a, p.3), moving Melbourne into a new paradigm where water resources are 
optimised from a whole of water cycle perspective.  
 
According to the Department of Environment and Primary Industries (2014a, p.3), the key 
objectives for this latest bulk entitlement reform in Melbourne were to: 

1. “Empower and incentivise the Retail Corporations to manage their own security of 
supply; 

2. Facilitate Whole-of-Water-Cycle Management Pareto optimality across the water cycle; 
and 
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3. Establish transparent wholesale water markets that support efficient water use across 
the system.” 

The bulk entitlement reform saw the retail corporations’ jointly held entitlements as well as the 
Bulk Entitlements being held by the RUWCs to the Melbourne Headworks System all being 
revoked. Similar to the arrangement in northern Victoria, the entitlements introduced in their 
place comprise Source (Harvesting) and Delivery Bulk Entitlements in a model making use of a 
seasonal determination process and rights to carryover unused water allocations over time 
(subject to spill) (see chapters 3.1.4.1 and 3.1.4.2) (Department of Environment and Primary 
Industries, 2014a). 
 
The bulk entitlement reform was designed as a three phase work program. The initial step, 
Phase One, was commenced on the 1st of July 2014 at what time Melbourne’s joint bulk 
entitlements were disaggregated and converted into the Source (Harvesting) and Delivery Bulk 
Entitlements. Phase Two was launched at the same time and was planned to see additional work 
programs being undertaken and recommendations for future reforms developed. The final 
stage, Phase Three, was set to start in July 2016, running for four years during which the reforms 
developed in Phase Two should be implemented. In 2020, the effectiveness of the bulk water 
reforms would be reviewed (Department of Environment and Primary Industries, 2014a). 
However, the OLV was in late June 2014 folded into the Department of Environment and Primary 
Industries (DEPI), officially to resolve ‘administrative issues’ but being perceived by some as an 
attempt to cover up alleged corruption (Walsh, 2014). Subsequently, following the State Election 
held on 29 November 2014 and the associated change of Government, what was left of the 
agency was abolished altogether (Cook, 2014). The new government is not expected to reverse 
the bulk entitlement reform, but how the water system’s management directives will be 
updated is yet to be seen (Person B, 2015).  

3.1.4.1 Melbourne Water – Source Bulk Entitlements 
The Source (Harvesting) Bulk Entitlements of the Greater Yarra System – Thomson River Pool 
(surface water) were assigned to Melbourne Water. As a holder of these, Melbourne Water has 
the right and responsibility to harvest water to supply to the Delivery Bulk Entitlement Holders 
(see chapter 3.1.4.2) (Department of Environment and Primary Industries, 2014a). 
Melbourne Water is owned by the Victorian Government (Department of Environment and 
Primary Industries, 2014d).  
 
Melbourne Water also kept its role as Resource Manager. As such, it is responsible for making 
the seasonal determinations, i.e. assessing the annual volume of water that is likely to be 
available from the Melbourne water supply system (communicated as a percentage of the 
entitlement volumes). Taking the amount of water in the dams and the expected inflows into 
account, the estimated amount of water available (i.e. the seasonal determination) is distributed 
to the environment and the water corporations according to the relative sizes of their 
entitlement volumes, also covering for losses. The seasonal determination is updated monthly, 
initially calculated using relatively conservative estimations, and is likely to be increasing as the 
actual inflows occur (Melbourne Water, 2015j).  
 
Melbourne Water also has the role as Headworks Infrastructure Owner (responsible for 
maintaining the dams, pipes etc.), Storage Operator (managing the catchments and making 
releases from storages) and Bulk Transfer System Operator (responsible for the transfer system 
so that water pressure, quality and efficiency are withheld). Among these duties, features such 
as showing compliance with e.g. diversion limits (dictating how much water may be diverted 
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from the waterway) and updating systems management rules jointly with other actors are 
included (Department of Environment and Primary Industries, 2014a). 

3.1.4.2 Retail Corporations and RUWCs – Delivery Bulk Entitlements 
The Delivery Bulk Entitlements sourced from the Greater Yarra System – Thomson River Pool 
were assigned to Melbourne’s three Retail Corporations (City West Water, South East Water and 
Yarra Valley Water) and four Regional Urban Water Corporations (RUWCs) (Barwon Water, 
South Gippsland Water, Western Water and Westernport Water). This, for the first time, gave 
these water corporations the individual right to a quantified volume of water, to receive and 
take water for use and to carryover (i.e. transfer) unused water allocations into the next water 
year (subject to storage capacity and spill, in which case water is deducted proportionally to the 
share of total carryover). Melbourne Water, as the Storage Operator, is responsible for 
delivering the water to the corporations’ respective interference points within the water system 
(Department of Environment and Primary Industries, 2014a). Each corporation then distributes 
water to the customers within its specified geographic region; the retail corporations to urban 
customers within the Melbourne metropolitan area and the RUWCs to urban customers 
throughout (parts of) regional Victoria (Department of Environment and Primary Industries, 
2014d; Victorian Water Industry Association, 2015). As was mentioned in chapter 3.1.1.1, 
South Gippsland Water and Westernport Water, despite holding Delivery Bulk Entitlements, 
however currently lack physical connection to the Melbourne supply system (Person A, 2015).  
 
The idea is that this model empowers the water corporations to individually manage the demand 
and supply balance without compromising the level of service towards their customers. Since 
each corporation bears the risks associated with insufficient management activities, this 
provides greater incentive for a high level of efficiency from a WWCM perspective, which in turn 
is expected to decrease customer prices and defer the next major water augmentation. The total 
volume of Delivery Bulk Entitlements available is the same as the previous volume of water 
associated with the jointly held bulk entitlements (624,310 ML). From this water pool, each 
RUWC was appointed entitlement volumes based on their previously held entitlement volumes 
and the retail corporations in accordance with a demand forecast. 
 
In addition to their respective Greater Yarra System – Thomson River Pool Bulk Entitlements, the 
retail corporations also hold individual Desalinated Water Bulk Entitlements, replacing the 
previously jointly held entitlement for the desalinated water. Furthermore, the retail 
corporations have invested in the G-MW Connections Project, bringing about water savings in 
the Goulburn Murray Irrigation District (GMID) (the largest irrigation district in the Murray 
Darling Basin (Department of Environment and Primary Industries, 2015b)). As a result of this, 
they were collectively granted one third of the water being saved. This has been translated into 
individual rights to one-ninth shares of the savings, in the form of River Murray and Goulburn 
System Bulk Entitlements. Each retail corporation is individually responsible for the management 
of these water holdings, including trading decisions. The water can only be transferred to 
Melbourne subject to the restrictions on the North-South Pipeline (see chapter 3.1.1.3) 
(Department of Environment and Primary Industries, 2014a). 

3.1.4.3 VEWH – Environmental Entitlements 
Besides the water allocated for consumptive use, there is in Victoria, as previously mentioned, 
also water set aside explicitly for environmental reasons. This water is called the Environmental 
Water Reserve (EWR) and shall be managed so as to “preserve the environmental values and 
health of water ecosystems, including their biodiversity, ecological functioning and quality of 
water and other uses that depend on environmental condition” (Department of Environment 
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and Primary Industries, 2015a). The EWR includes three categories of water: statutory 
environmental water entitlements; obligations on consumptive water entitlements (‘passing 
flows’, released from storages or provided at particular points in the water system); and 
unregulated flows and spills from storages (Victorian Environmental Water Holder, 2013). The 
first of these three is the component that can be actively managed and is used to meet specific 
needs, for instance maintaining critical habitat during drought (Department of Environment and 
Primary Industries, 2015a).  
 
The Victorian Environmental Water Holder (VEWH), as the name suggests, holds and manages 
Victoria’s environmental water entitlements in line with the objective of the EWR. In the 
Melbourne system, this is done in corporation with Melbourne Water (Melbourne Water, 
2015f). The environmental entitlements in this system are specified on a more detailed level 
than the other bulk entitlements, with a separate entitlement for each river system (e.g. 
Thomson River) (Victorian Water Register, 2015a). Melbourne Water, as does the other 
waterway managers in Victoria, creates a Seasonal Watering Proposal, describing the regional 
priorities for environmental water use. From this, the VEWH compiles a Statewide Seasonal 
Watering Plan, outlining how the water allocated to the environmental entitlements shall be 
used over the coming year (Melbourne Water, 2015f; Victorian Environmental Water Holder, 
2014). The VEWH has delegated some of the obligations associated with the environmental 
entitlements, e.g. releasing the environmental flows, to other water authorities. For instance, 
Melbourne Water is the Environmental Flow Manager for the Yarra and Tarago (Department of 
Environment and Primary Industries, 2015a, 2014a).  
 
In addition to water from the EWR managed by the VEWH, the Victorian environment can also 
receive water from other sources (Victorian Environmental Water Holder, 2013). In particular, 
there is the Commonwealth Environmental Water Holder (CEWH), active in the MDB with a 
similar role as the VEWH but under federal legislation (Person E, 2015). The Commonwealth 
water holdings were created by increasing the efficiency of the water system and government 
purchases of entitlements (Department of the Environment, 2015a).  

3.1.4.4 Southern Rural Water and Gippsland Water 
Southern Rural Water (SRW) is responsible for managing the rural water in southern Victoria, 
delivering water to irrigators and harvesting bulk water for rural and urban use, among other 
things (Southern Rural Water, 2015). The rural water authority has a Source Bulk Entitlement 
associated with the Thomson Reservoir, which gives them the right to request and receive water 
from there, delivering it to downstream irrigators (Melbourne Water, 2015g; Department of 
Environment and Primary Industries, 2014a). Additionally, SRW has a delivery bulk entitlement 
to the Tarago Reservoir (Department of Environment and Primary Industries, 2014a; Melbourne 
Water, 2015e).  
 
The Tarago Reservoir is also used by Gippsland Water for supplying its customers throughout 
central Gippsland (Melbourne Water, 2015e). Gippsland Water is not to be confused by South 
Gippsland Water, holding Delivery Bulk Entitlements from the Greater Yarra System – Thomson 
River Pool. The former has its own separate entitlement, specifically for the Tarago Reservoir, 
not related to the Melbourne water allocation arrangements (Person A, 2015).  

3.1.5 Trading entitlements and allocations 
The bulk entitlement holders in the Melbourne System are allowed to trade entitlements and 
allocations. Currently, any applications for trade must be approved by the Minister for Water, 
prior to the potential development of trading rules for (Department of Environment and Primary 
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Industries, 2014a). If it is believed to benefit the environment, the VEWH is also allowed to trade 
its water entitlements and allocations. Any such trades also require ministerial approval 
(Department of Environment and Primary Industries, 2015a).  

3.1.6 Water pricing 
The water prices in Melbourne are regulated (Person A, 2015). On a periodic basis, the water 
businesses are obliged to make proposals to the Essential Water Commission (Victoria’s 
Independent Economic Regulator) on what water charges they intend to use. If a proposal is in 
line with the principles in the Water Industry Regulatory Order (WIRO), the Commission will 
approve it (Essential Services Commission, 2014).  
 
The retail tariff structures for the four greater metropolitan businesses (e.g. City West Water, 
South East Water, Yarra Valley Water and Western Water) can broadly be classified as two part 
tariffs, meaning water users face a fixed charge and a charge depending on the amount of water 
used. For residential customers, the latter, variable, charge is a three tier inclining block tariff, 
whereas it for non-residential customers is a single variable charge. The current regulatory 
period runs from 2013 to 2018 (Essential Services Commission, 2013). Also the RUWC:s make 
use of a service charge and a tariff system based on the amount of water used (Barwon Water, 
2015a; South Gippsland Water, 2014b; Western Water, 2015; Westernport Water, 2015). If 
water was to be ordered from the desalination plant, this would impose additional costs on the 
customers (Essential Services Commission, 2013).  
 
Melbourne Water charges prices for the supply, treatment and transfer of water to the retail 
corporations, RUWCs and Gippsland Water. These bulk charges are constituted of fixed monthly 
availability charges and variable usage prices. The current prices are in place for the period 
2013-2016 (Melbourne Water, 2015a).  

3.2 The theory of water trading 
The following sections seek to introduce the reader to the concept of water trading. This is done 
by describing the emergence of so called modern water rights and how the logic behind this not 
only made water trading possible but also desirable. After that, different ways of structuring a 
water market are outlined, including the cap and trade system in the MDB. Lastly, some 
terminology relevant in relation to water markets is explained.  

3.2.1 Water rights 
Since water is a fugitive resource and always in constant renewal as a part of the hydrologic 
cycle, legislation addressing water use is associated with both conceptual and practical 
challenges. For this reason, the right to use water has historically often been bundled with land 
ownership rights (Hodgson, 2006). In Australia, this was indeed the initial idea among the British 
settlers. However, acknowledging the continent’s variable water supply and the need for a more 
comprehensive approach, water rights in Australia were early on vested in the Crown, although 
keeping a strong link between land and water. This meant that each state could make use of 
public authorities for allocating the water rights, which, it was thought, should be done in a way 
that optimised the water usage taking a wider region into consideration. Later on, this approach 
also facilitated the introduction of specified, tradeable water rights, since it made it possible for 
the government to limit the total extractions and allocate such rights in a relatively 
homogeneous way (National Water Commission, 2011b). Other earlier approaches towards 
water rights include ‘the doctrine of riparianism’ where the right to make ‘ordinary’ use of water 
was considered to be an integral part of land ownership, and ‘the prior appropriation doctrine’, 
where the earliest user of water has the superior right to the resource (Hodgson, 2006).  
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Following from the increased pressure on water resources, the last decades have however seen 
a substantial reform in the formulation of water rights. Throughout the world, ‘modern’ water 
rights have been introduced, moving away from bundling water with land and instead framing 
the rights to water in a more formal and explicit way. Each country has had its own reasons to 
reform the water rights system. These reasons include, but are not limited to, inadequacies of 
traditional land based approaches (for instance the confusion about what constitutes an 
‘ordinary water use’), the need to take environmental considerations and climatic conditions 
into account and the desire to better recognise the economic value of water, potentially as a 
part of a wider economic reform (Hodgson, 2006). In Australia, after several decades of 
expansion and development, the water system in the 1980s faced new challenges as water 
scarcity became more prominent at the same time as there was an increased need for more 
flexible water management among farmers. Hence, the government-driven approach to 
development was challenged and increased concerns for the environment were raised (National 
Water Commission, 2011b).  
 
Hodgson (2006) describes that even though the introduction of modern water rights are 
normally done seeking to promote rational and planned allocation of water, it does not 
necessarily induce efficiency and is not in itself a very flexible system (for instance compare to 
what was described in chapter 3.1.2 about Melbourne). However, with water no longer being 
bundled with land, it is commonly recognised that a market scheme constitutes the next rational 
step after the reform of the water rights system, thereby potentially getting closer to the 
intended outcome.  
 
In Australia, the introduction of trading was a gradual process. Following in particular from the 
need to reallocate water after introducing a supply cap, water markets were progressively 
established from the 1980s and onward. By the turn of the millennia, water markets in the MDB 
were expanding considerable in scale and scope and were becoming an integral tool for water 
management. Unfortunately, there were more water being allocated than could be sustainable 
withdrawn from the environment. This fact called for what became the next phase in the 
development of Australian water trading – the transition to sustainable water markets. It is in 
this phase the water market in the MDB currently is (National Water Commission, 2011b). 

3.2.2 Water markets 
This subchapter serves to give a brief description of different alternatives for how to arrange for 
a water market. Some associated terminology is also defined.  

3.2.2.1 Australian water markets  
In the Australian context, with the water market in the MDB being the prime example, a ‘water 
market’ generally refers to a ‘cap and trade’ system. In such a system, the total amount of water 
to be extracted is limited and assigned to consumptive and environmental use, respectively. The 
individual actors/water users are then provided with entitlements to water, a water share, from 
the pool of water for consumptive use. These entitlements specify the volume of water that is 
earmarked for the entitlement holder in a year of maximum extraction. In any given year, the 
amount of water extracted is shared among the entitlement holders in proportion to their 
entitlement volumes. The volume of water allocated to an entitlement, the water allocation, is 
thus not necessarily as large as the entitlement volume. Typically, both the entitlement and the 
water allocation are tradeable (National Water Commission, 2011b). ‘Water trading’ thus 
generally refers to the buying and selling of a water entitlement (water share) or allocation. 
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When the right to use and supply water is assigned to water corporations, the VEWH or e.g. 
electricity companies, it is called a bulk entitlement (Victorian Water Register, 2015b).  
 
Trading an entitlement, or a water share, can involve a transfer of ownership, a change in 
location, or both. An allocation trade in turn means that a volume of water is transferred from a 
seller to a buyer, but with the buyer keeping the right to receive new water when the next 
allocation is done. Throughout rural Victoria, there are also entitlements stipulating the right to 
have water delivered (delivery shares), the right to use water on land (water-use licenses) and 
the right to undertake construction work within the water system (work licenses) (Victorian 
Water Register, 2015b). According to National Water Commission (2011b, p.6), the objective of a 
cap and trade market is to “facilitate the economically efficient allocation of water while 
ensuring environmental sustainability”. 
 
The cap and trade approach described here is in broad terms consistent with the water 
management system in Melbourne, described in chapter 3.1.4. 

3.2.2.2  Alternatives for urban water markets 
Besides the cap and trade approach, there are also other alternatives for (urban) water markets. 
According to Frontier Economics (2008), urban water markets can broadly be classified as 
markets for services to users and markets for the resource. The former, markets for services to 
users, introduces competition in supply of urban water and related services to end users. This 
can involve competition within the market (i.e. different actors can make use of the 
infrastructure so that consumers can choose which one they want to be supplied 
from/additional networks can be established) and competition for the market (i.e. firms 
compete for the right to provide water services to the end users).  
 
The latter, markets for the resource, seeks to establish competitive markets for the exchange of 
water, enabling actors to trade water amongst each other. In general, the idea is that this offers 
a way to deal with supply variability and scarcity, that it reduces the reliance on water 
restrictions and makes it possible to integrate different sources of supply. A market for water as 
a resource can be designed in different ways. It can, for instance, include end user trading 
(ascribing end users tradeable water entitlements), urban water offsets (e.g. investments in 
water savings in one area, allowing for an increase in water consumption in another area), 
competitive sourcing (allowing for central procurement from private companies) and wholesale 
water markets (allowing for competition in bulk water supply to large customers such as 
retailers) (Frontier Economics, 2008). The Melbourne water market could be seen as a variation 
of this. 
 
The water trading assessed in this study should not be confused by water quality trading. In 
places where the latter is in use, actors are encouraged to achieve their water quality goals by 
invest in equivalent or superior pollution reductions in another part of the system than its own, 
if that can be done at a lower cost (U.S. Environmental Protection Agency, 2014).  

3.2.2.3 Terminology 
As stated in e.g. chapter 3.1.4, one of the main ideas behind establishing a water market is to 
promote economic efficiency. According to for instance the National Water Commission (2011b), 
Frontier Economics (2008), PricewaterhouseCoopers (2006) and Farrier Swier Consutling (2007), 
‘economic efficiency’ here comprises three aspects – allocative efficiency, productive efficiency 
and dynamic efficiency. Efficiency in this sense should thus not be confused with ‘water 
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efficiency’, which is about the amount of water used per unit of a given activity (Office of Living 
Victoria, 2013). 
 
Within economic theory, allocative efficiency is the extent to which a market is successful in 
allocating resources among their competing uses so that the set of goods and services produced 
from these resources maximises value to consumers (Farrier Swier Consulting, 2007; 
PricewaterhouseCoopers, 2006). In the water market context, allocative efficiency can thus be 
understood as the extent to which the available water is being (re-)allocated so that it is used 
where it is most highly valued (National Water Commission, 2011b; Frontier Economics, 2008).  
 
Productive efficiency has to do with the cost of supplying goods and services. Thus, in relation to 
water markets, productive efficiency is promoted when the water is being generated using the 
cheapest source of supply (given that e.g. the quality and reliability of supply are equal) (Frontier 
Economics, 2008; PricewaterhouseCoopers, 2006; Farrier Swier Consulting, 2007). 
 
Dynamic efficiency in turn has to do with innovation, encouraging efficient innovations and 
investments over time and in response to changing conditions (Frontier Economics, 2008). By 
introducing an element of competition, water markets are considered to motivate increased 
dynamic efficiency, facilitating structural adjustment (Frontier Economics, 2008; National Water 
Commission, 2011b). This can include investments in research and/or upgrading technology 
(PricewaterhouseCoopers, 2006). 
 
As Honey-Rosés (2009) recognises, the concept of Pareto optimality, or Pareto efficiency, is also 
an important theoretical underpinning to water markets. In short, when resources cannot be 
redistributed in a way that would make anyone better off without making someone else worse 
off, the allocation is considered to be Pareto optimal (Perman et al., 2011). Many argue that a 
water market would redistribute the water in a way that would be closer to Pareto optimality 
(Honey-Rosés, 2009).  
 
For any market to be able to provide and sustain efficiency there is however a range of 
assumptions that has to be met. In short, the market must be perfectly competitive, all actors 
must be seeking to maximise profits/utility and have perfect information when doing so and the 
goods and services must all be rival (one actor using a unit prohibits another actor to do the 
same at the same time), excludable (property rights fully assigned) and privately owned. 
Additionally, the market cannot be associated with any external effects, externalities, which is a 
denotation for the unintended impact, negative or positive, on one actor brought about by the 
behaviour of another actor, without compensation for this occurring. Clearly, this type of ideal 
market situation will never come about in reality (Perman et al., 2011; Daley and Farley, 2011). 
Additionally, even if it did, it would not take the preferences of future generations into account 
(Daley and Farley, 2011). Situations where the actual circumstances depart from the ideal, and 
goods and services thus are not allocated in an efficient way, are called market failures (Perman 
et al., 2011). Despite the recognition that real life markets will never fulfil the conditions 
stipulated for ideal markets, there are situations where the conditions are met to such an extent 
that the market still constitutes a useful allocation mechanism (Daley and Farley, 2011). This is 
also the reason behind the establishment of a water market. 

3.3 Understanding risk 
A lot of caution is needed when using the term ‘risk’. There is a wide range of interpretations 
available, depending on the setting and the persons involved. For instance, in everyday 
language, ‘risk’ is commonly seen as a synonym to ‘danger’. Quite differently, in a more technical 
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setting, it is often translated into a numerical value indicating the size or seriousness of the 
danger (Hansson, 2013). According to Hansson (2005), at least five common meanings or ways of 
using ‘risk’ can be discerned. Risk can be seen as an unwanted event which may or may not 
occur, the cause of such an unwanted event or the probability of it occurring. Additionally, it can 
be seen as the statistical expectation value of such an unwanted event, or be referring to the 
fact that a decision is made under conditions of known probabilities. The Oxford English 
Dictionary (2015) in turn defines risk as either “the possibility of loss, injury, or other adverse or 
unwelcome circumstance” or “a chance or situation involving such a possibility”.  
 
From these definitions and ways of using the word, there seems to be an element of uncertainty 
involved when dealing with risk. The relationship between risk and uncertainty should however 
be clarified. In a renowned publication from 1921, Frank Knight suggested that risk and 
uncertainty must be carefully distinguished (Knight, 1987). He described risk as a measurable 
uncertainty, and limited the use of the term uncertainty to non-quantitative, or unmeasurable, 
cases only.  
 
In a more recent publication, Hillson (2003) comes to the same conclusion by linguistic 
derivation. Although he argues that the difference between risk and uncertainty is more 
pragmatic for businesses and projects than for a mathematician, he means that it is nevertheless 
important to separate the two for risk management to be viable. Hillson (2003) explains that a 
risk exists in relation to something. Naturally, for projects and organisations, this something is 
the objectives to be met. For this reason, Hillson (2003, p.12) defines risk as “any uncertainty 
that, if it occurs, would affect one or more objectives”. This is also in line with the definition used 
by the International Organization for Standardization (ISO) (2009) in relation to risk 
management, where risk is denoted as an “effect of uncertainty on objectives”. 
 
What must be clarified then is the nature of these effects. Even if the everyday usage of risk as a 
synonym to danger suggests that the potential effects are unwanted, risk could also be defined 
in a more neutral way. This is what is done by Hillson (2003) and in the ISO (2009) definition. 
Neither one specifies that the effects of risks are negative, thereby allowing the risk term to also 
comprise positive outcomes. Hillson (2003) argues that, from the definition, it makes the most 
sense to use risk as an umbrella term, covering ‘opportunity’ (a risk with positive effects) and 
‘threat’ (a risk with negative effect). Additionally, he means that it makes sense from a risk 
management perspective to make sure that upsides as well as downsides from uncertainty are 
dealt with. It can be noted that the definitions from the Oxford English Dictionary (2015), cited 
above, strictly focuses on the negative effects of risk.  
 
Besides the differing opinions on whether risk includes both positive and negative effects, 
another issue is how moral values could or should be dealt with. The awareness of the moral 
aspects of risk grew more prominent during the 1970s and according to Hansson (2013), a risk 
decision procedure of today consists of two parts. The first of these is called the risk assessment 
and is more scientific, where information gathering and assessment are used to describe the 
nature and magnitude of the risk. Once this is complete, the risk management takes over. This 
part combines economic, technological, political and social information with ethical values, 
seeking to reduce the risks. Common value dependent aspects dealt with here relates to the 
protection level, whom to protect and the choice of level of evidence. Additionally, 
voluntariness, consent, co-responsibility, and distributional justice are recognised as particularly 
important to take into consideration (Hansson, 2013).  
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The exact way to separate and categorise the different parts of risk management vary somewhat 
between different guides. For instance, the ISO standard sees risk assessment as the overall 
process of identification, analysis and evaluation of risks, but still acknowledges the need to take 
e.g. risk sharing aspects into consideration (International Organization for Standardization, 
2009). Hillson (2003) means that the typical project risk management process consists of five 
phases, often repeated throughout the project life span. In the definition phase, the project 
objectives are being clarified and the process to come outlined. Once this is done, it is time for 
the risk identification step, where uncertainties in relation to the objectives are exposed. After 
that, the risk assessment takes place, searching to understand and prioritise the risks. The 
assessment can either be quantitative or qualitative. The former, as the denotation suggests, 
translate the dimensions of the risk into numbers, making it possible to undertake statistical or 
numerical analysis. The latter instead makes use of words and phrases when trying to 
understand the risks. In either case, the assessment allows for the next step, the risk response 
planning, where strategies and actions to deal with the risks are outlined. In the final step, the 
risks are then monitored and controlled.  
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4 Methodology 
In order to fulfil the aim and meet the objectives as presented in chapter 1.2, this study made 
use of a qualitative methodological approach, including a literature review and interviews with 
industry representatives when searching for the water market risks. In the following sections, 
this is described more in detail.  

4.1 The risk concept 
As summarised in chapter 3.3, the concept of risk is full of ambiguities. For this reason, it is 
important to establish what is intended when using the risk term. The present study has taken 
the same approach to risk as Hillson (2003) in his book on opportunity management (Effective 
Opportunity Management for Projects: Exploiting Positive Risk). The approach presented in the 
book is applicable to projects in any industry or country, and is relevant for practitioners as well 
as students seeking to understand and undertake risk management (Hillson, 2003). Given this, 
the approach was considered applicable and relevant also for this study.  

4.1.1 Risk definition 
As can be understood from its title and theme, Hillson’s (2003) book is written with the intention 
to broaden the traditionally threat-based risk management to also include opportunities. In 
accordance, risk is seen as any uncertainty that, if it occurs, would affect one or more objectives. 
Risk is considered to be an umbrella term, compromising both so called threats (i.e. 
uncertainties with the potential of affecting the objectives negatively) and opportunities (i.e. 
uncertainties with the potential of affecting the objectives positively) (Hillson, 2003).  
 
As has been mentioned in the background (chapter 3.3), Hillson’s (2003) approach is based on 
the customary risk management method, including a definition step, an identification step, an 
assessment step, a response and planning step and a monitoring, control and update step. In the 
risk identification phase, the risks in relation to the project objectives are uncovered and 
registered (Hillson, 2003). Considering the scope of this study, the analysis undertaken has 
drawn on characteristics of this phase.  

4.1.2 Risk identification 
From the definition of risk, it is made clear that risks exist in relation to a project’s objectives. 
The key objectives for the Melbourne bulk water entitlement reform were presented in chapter 
3.1.4. The third of these objectives explicitly addresses water markets, stating that water 
markets supporting efficient water use across the system should be established (Department of 
Environment and Primary Industries, 2014a). For this reason, in the present study, risks were 
defined as uncertainties that, if they occur, would affect the water market’s ability to support an 
efficient water use. An efficient water use, from what was described in chapter 3.2.2.3, was 
understood as comprising allocative, productive and dynamic efficiency.  
 
At the same time, the water market will operate within the wider water system and should thus 
not conflict with but preferably even support the overall aim of the same. The Melbourne bulk 
water entitlement reform was outlined in association with Melbourne’s Water Future. 
Therefore, it is reasonable to assume that the bulk entitlement reform should support the 
objectives of this larger reform. According to the Office of Living Victoria (2013, p.16), the 
objectives behind Melbourne’s Water Future were to enable “an integrated and resilient water 
system, which is planned and managed to: 
  



 22 

 

 support liveable and sustainable communities; 

 protect the environmental health of urban waterways and bays; 

 provide secure water supplies efficiently; 

 protect public health; and 

 deliver affordable essential water services.”. 

These objectives were thus also included when identifying risks associated with water trading in 
the Melbourne context. This means that any uncertainty related to a water market (i.e. either 
brought about by it or affecting its operation) that, if it occurs, would affect one or more of the 
objectives of Melbourne’s Water Future and/or the market’s ability to support an efficient water 
use, has been considered as a risk associated with having a water market in the Melbourne 
context.  
 
The objectives behind Melbourne’s Water Future are broad and inclusive. A liveable and 
sustainable community was in the present study seen as a community functioning in accordance 
with the Brundtland definition of sustainable development – meeting the needs of the present 
generation without compromising the ability of future generations to meet their own needs 
(World Commission on Environment and Development, 1987). Since several aspects that could 
be included here, e.g. the environmental health, are addressed by the other objectives, this 
particular objective was interpreted to focus on wellbeing and the public’s satisfaction with the 
society. Protecting the environmental health of urban waterways and bays was in turn, based on 
a what was outlined by Office of Living Victoria (2013), understood as making sure that the water 
and surrounding nature support a vibrant bio-system with thriving populations of flora and 
fauna. Additionally, secure water supplies were simply considered to address the need for the 
right type of water at the right time, making sure that the level of service towards the customers 
is not compromised, based on what is described by the Office of Living Victoria (2013) and the 
Department of Environment and Primary Industries (2014a). As regards public health and 
affordability, no additional specifications were considered to be necessary. 
 
Hillson (2003) emphasise the need to distinguish between causes of risk, genuine risks, and the 
effects of risks. While a cause is a definite fact, the risk is the uncertainty that, if it occurs, would 
affect the project objectives. The effect is the unplanned variation that would arise if this 
happened. In this study, the risks as well as their causes and effects were identified. To check for 
the classification of the different aspects to be acceptable, the following sentence, as suggested 
by Hillson (2003, p.73), was used as a guiding tool: “As a result of <definite cause>, <uncertain 
event> may occur, which would lead to <effect on objective(s)>.”. Throughout the results, the 
uncertain areas identified in the literature and interviews (see chapter 4.2.1 and 4.2.2, 
respectively) are described in fluent text. In Appendix: Risk compilation, Table 1 provides a 
compilation of these themes according to cause, risk, effect and which of the investigated 
objectives that could potentially be affected.  

4.2 Methods 
The information used for outlining the risks in the way described above was obtained by a 
comparative, analytical literature review and six semi-structured interviews. The analysis drew 
on what O’Leary (2014) denotes as ‘exploring concepts’, where the concepts and meaning of 
different texts are compared and contrasted so as to improve the understanding of the issue at 
hand. In the following two sub-chapters, the literature review and interviews are described more 
in detail. 



 23 

4.2.1 Literature review 
The literature review undertaken in this study served to meet two purposes. It both functioned 
as a preparation for the interviews (see chapter 4.2.2) and as a complement to the same. After 
an initial screening, the actual literature review was conducted following the guidelines provided 
by Jones and Smyth (2004), Bartels (2013) and Cronin, Ryan and Coughlan (2008). Jones’ and 
Smyth’s (2004) guidelines were developed to be used for research within the medical field but 
may also be applied within other research areas. The authors recommend that a literature 
review is commenced by the formulation of a sound research question, which is then used to 
guide the literature search and assessment. Bartels (2013) adds that it is often necessary to 
break down the problem into sub-questions. Accordingly, the questions listed below were 
defined, based on the aim and objectives of the present study. 
 
Questions to guide the information gathering and analysis process: 

Market establishment 

 What are the previous experiences from the introduction phase? How ‘quick’ has the 
water market been established?  

 Why are the entitlement holders in Melbourne currently not engaging in any trade? 
What must change for them to start trading? 

 How large in terms of market participants must a water market be to function in a viable 
way? Are there any requirements on the characteristics of the water traders for there to 
be a viable water market? 

Market operation 

 Have water markets indeed induced a redistribution of water? Have they changed the 
timing and location of the water use?  

 What actors have been active in the water markets? Why have they decided to engage in 
trading activities? What have the consequences been for them? Have their trading 
activities had any impact on the societal functioning at large? Are there any uncertainties 
in whether the impacts can be ascribed to the actual water market? 

 To what extent is the market functioning governed by state control or similar, and how 
does that look like? What kind of legislation is involved? Does a trading decision need to 
be approved by the minister or are there legislation overseeing this? 

 What physical characteristics of water and the water system may affect the functioning 
of a water market and why? Is there any way to overcome limitations in this regard? 

Impacts 

 What impacts, if any, has water trading had on the environment? Why has this 
happened? Are there any uncertainties in whether the impact can be ascribed to the 
actual water market? What is the role of the Environmental Water Holder? When, why 
and how may it trade water? Does it matter in any way that it is not acting to maximise 
economic profit? What is the deal with water markets and overallocated water systems? 

 What is the perception of water markets among the general public? What ethical aspects 
should be taken into consideration? 

 What experiences are there from rural-urban trade? Why is the possibility for this kind of 
trade so limited? 
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 What do industry people and stakeholders consider to be (potential) 
benefits/detriments, advantages/disadvantages, opportunities/threats with having a 
water market? 

The questions were used to distinguish the following key words to use as search terms, in line 
with what is described by Jones and Smyth (2004). 
 
Key words/search terms: 

 Water trade/trading 

 Water market 

 Risk 

 Urban 

 Rural 

 Environment 

The search terms were used separately and in combination in Google Scholar, Scopus and Web 
of Science. As recommended by Paniagua (2002) in Cronin, Ryan and Coughlan (2008), focus was 
on the time period 2005-2015, although also allowing for some influential earlier publications. 
These were identified by screening and comparing the reference lists of the already obtained 
material. The number of search terms is relatively small and the terms themselves are rather 
general. However, after a try out, they were deemed to be sufficient in order to obtain a 
satisfactory set of papers. Further demarcation or specification was not necessary since the 
number of papers accessed was already manageable. Only papers available in full text were 
included.  
 
In addition to the publications found through the search engines, some literature were provided 
by Yarra Valley Water, mainly in the form of consultancy reports. Moreover, official publications 
by different stakeholders were used. This includes publications by the Australian Government’s 
National Water Commission, driving the national water reform agenda, and the 
Productivity Commission, responsible for research on issues affecting the welfare of Australians.  
 
The literature analysis was guided by the questions listed above, broadly in line with what Jones 
and Smyth (2004) and Cronin, Ryan and Coughlan (2008) recommend. The information was also 
set in relation to the risk framework as described in chapter 4.1. 

4.2.2 Interviews 
Hillson (2003) describes that interviews are considered as an acceptable method when seeking 
to identify risk. Because of that and in order to get an up to date and deeper understanding of 
the Melbourne situation, the literature review was supplemented by interviews with industry 
representatives and stakeholders. The interviewees were selected based on their assumed 
ability to provide information within the areas listed below and from recommendations and 
guidance provided by supervisors Kein Gan (at that time at Yarra Valley Water) and 
Magnus Moglia (the Commonwealth Scientific and Industrial Research Organisation). 
 
Themes used to identify interviewees: 

 Melbourne’s water supply system 

 The bulk water disaggregation 

 Current water trading regulations 
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 The perspectives, understandings and thoughts of a bulk entitlement holder 

 The economics of water trading 

 The water trading in northern Victoria 

 The environmental water holdings and the management of these 

Six interviews were undertaken during February and March 2015, two by telephone and four in 
person. The interviews were semi-structured as defined by O’Leary (2014), meaning that 
questions were prepared beforehand but that follow-up questions emerging during the 
interviews were allowed. The prepared set of questions differed for each interview and was 
customised to suit the particular interviewee. All sets were however based on the questions 
used to guide the literature review, in addition to some factual questions in order to obtain 
background information. The questions were open-ended so as to allow for extensive answers 
and giving the interviewees the opportunity to steer the conversation in the direction they felt 
would be most rewarding. It was also allowed for the interviewees to add information or discuss 
around topics not explicitly addressed by the questions. From O’Leary’s (2014) description of the 
formality of interviews, the interviews undertaken could be labelled as semi-formal in that they 
allowed for a somewhat more casual style of conversation than in a strictly formal interview, 
although not going all the way to being an informal chat.  
 
The interviews were recorded and transcribed. After that, they were assessed in a similar way as 
the literature (see chapter 4.2.1), using a combination of the guiding questions and the risk 
framework so as to search for relevant areas of uncertainties. In one occasion, additional contact 
was made via email, seeking to clarify an answer given in one of the interviews. Due to 
confidentiality reasons, the interviewees’ identities are not being revealed in this report. For this 
reason, the interview transcripts are not attached and the interviewees are referred to by the 
designations ‘Person A’, ‘Person B’, ‘Person C’ etc. Anyone having questions or remarks 
regarding the interviews is recommended to make contact with the author of the present study. 

4.3 Scope 
This study set out to identify risks associated with the Melbourne water market as prepared for 
by the 2014 bulk entitlement reform and broadly in line with the trading system described in 
chapter 3.2.2.1. The fact that there are currently some ambiguities associated with this 
arrangement was on the one hand a reason for undertaking this study but on the other hand 
serves to limit the same. In particular, since there have not yet been any actual trades 
undertaken in Melbourne, no conclusions can be drawn from any practical experiences. 
 
It was water trading, i.e. purchases of water allocations or entitlements, between the current 
bulk entitlement holders in Melbourne that was assessed. In some instances, it is difficult or 
even impossible to separate the issues related to the actual water market from the ones brought 
about by the bulk entitlement reform and/or structural adjustments per se. This is likely due to 
the fact that these aspects are interlinked and should be kept in mind before stating that an 
impact is solely resulting from the possibility to trade. 
 
Some attention was given to a potential broadening of the market to involve rural-urban trade 
and/or third party access. The reason this was included in the study was that such a broadening 
could be a way to address some current issues associated with trading in the Melbourne system 
and is indicated by several studies (e.g. National Water Commission, 2012; Productivity 
Commission, 2011; Hodgson, 2006; Grafton et al., 2011; PricewaterhouseCoopers, 2006) as 
potentially beneficial. However, since focus was on the prevailing system, the study did not go 
into much detail about these potential developments or how this could function in reality. 
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Having a water market for e.g. greywater was not considered since such a development was 
deemed to be more distant as it involves another type of water rather than another type of 
actors.  
 
The study is, in line with what has been described in chapter 4.1 and 4.2, kept on a relatively 
general level, not going into details about e.g. specified costs, numbers of sales or volume of 
water traded. As has been previously mentioned, information was gathered from literature 
primarily from the time period 2005-2015, identified using key words generated from the aim 
and objectives, and six interviews with industry representatives. Most of the literature is focused 
on the experiences from other Australian water markets since these are considered to be highly 
sophisticated (National Water Commission, 2011b). However, the fact that these markets are 
mostly found in rural settings limits the possibilities to draw any direct parallels to the 
Melbourne context.  
 
The risks have been identified as described in chapter 4.1.2 and, in line with the aim and 
objectives of this study, explored, reviewed and discussed around. However, this was not done 
according to any formal risk assessment methodology (see for instance Hillson, 2003). This was 
partly due to the limited time available for undertaking this study, but doing it differently would 
also have made the study very comprehensive and cumbersome. Instead, the study could be 
considered as an initial step, preparing for a more formal risk assessment of some of the risks 
that it uncovered.  
 
How the limitations outlined here and different aspects of the methodology have affected the 
study is further discussed in chapter 7.4. In particular, the difficulties with identifying risks from 
the literature and interviews and categorising it according to cause-risk-effect are examined. 
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5 Results 
In the following subchapters, the results of the study are presented. The information obtained 
from the interviews and literature review has been divided into eleven different themes, or 
areas associated with uncertainties. First, the relationship between a water market and 
efficiency is described, followed by how the number of market participants is important. After 
that, the implementation time for the water market and the risks associated with this is 
assessed, as so is the government’s role in relation to water trading. Then, the risks related to 
the physical properties of water, the financial aspects of a water market and security issues are 
outlined. This is followed by a subchapter addressing the environmental risks associated with a 
water market. Finally, the last three subchapters are devoted to the concept of rural-urban 
trade, what previous experiences suggest could be problematic and that the public perception of 
water trading may introduce risks. A compilation of the risks described throughout the results is 
found in Table 1 in Appendix: Risk compilation. 

5.1 Efficiency 
The National Water Commission (2010, p.21) describes that “the benefits of water trading 
revolve around the increased flexibility that trading gives individual water users”. For one thing, 
this flexibility is relevant in relation to the efficiency of the water system. Improving the 
efficiency is fully in line with the primary objective behind the establishment of a water market 
in Melbourne (i.e. having it supporting an efficient water use). It is also likely a prerequisite for 
simultaneously fulfilling the objectives behind Melbourne’s Water Future. In the following 
paragraphs, the ways in which water trading relates to an efficient water use are outlined.  

5.1.1 Allocative efficiency 
Person F (2015) explains that what markets do best is that they share what the interviewee 
denotes as opportunities among people. Person C (2015) confirms that the fundamental 
property of water markets where retailers can purchase water from each other is that they 
promote allocative efficiency, (re-)distributing the water so that it is used where it has the 
highest value. This is one of the main features of any market scheme and also widely recognised 
in the literature as a benefit in relation to water markets. For instance, Olmstead (2010) explains 
that, in theory, a water market can result in water being transferred to its highest-valued uses. 
Bjornlund (2008) describes that this foreseen reallocation of water indeed has taken place in the 
Australian water markets and Frontier Economics (2008) concludes that this has brought about 
significant economic, social and environmental benefits. Additionally, Chong and Sunding (2006) 
found that water has moved from low-value to higher-value uses in California, South Africa and 
Chile, as well as in Australia.  
 
The main idea behind the establishment of a water market in Melbourne is to promote an 
efficient water use. Thus, the notion that a water market indeed will redistribute the water so 
that it is used where it is highest valued suggests that the introduction of water trading certainly 
will bring about opportunities for increased efficiency. Person C (2015) considers the possibility 
for an allocative efficiency to be the main opportunity associated with water trading. 
 
However, Kiem (2013) points out that it is not obvious what constitutes a ‘high-value use’ and 
that the promotion of allocative efficiency thus might not be as clear-cut as otherwise indicated. 
He argues that it is difficult to take social and environmental values into account in the water 
reallocation process. By comparing the gross value added per megalitre of water in different 
industries, Kiem (2013) draws the conclusion that a reallocation solely based on economic 
aspects would see water moving away from agricultural use and town/urban water supply to e.g. 
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mining. Such in a way flawed allocation process would constitute a threat rather than an 
opportunity in relation to the objectives of Melbourne’s Water Future. However, considering the 
type of actors allowed to trade in Melbourne, the extent to which this could happen and the 
consequences thereof are (highly) limited. It should also be noted that such potentially 
unintended impacts are what is described throughout the other chapters of the results. 

5.1.2 Productive efficiency 
Intertwined with the pursuit for allocative efficiency is a wish to reveal a true value for water as 
a resource. Chong and Sunding (2006) explain that water trading creates compatible incentives 
by equalising the marginal prices different water users encounter – in other words, bringing 
about an allocative efficiency. Person C (2015) means that obtaining a revealed value is the other 
critical driver behind the establishment of a water market in Melbourne. Such a revealed value 
also makes it possible to benchmark different investment alternatives against each other. By 
that, investments can be made from a whole of water cycle management perspective, where the 
so called whole community cost is (ideally) taken into consideration. This means that it is 
recognised that the most beneficial option for an investment might not be in the cheapest 
source of water, but could for instance be in a measure promoting water efficiency. When trying 
to make decisions in these matters, aspects such as energy usage (particularly relevant 
considering the water-energy nexus) should be accounted for (Person C, 2015). What can be 
understood from this is in other words that water markets can be expected to promote 
productive efficiency in addition to allocative efficiency (Person C, 2015).  

5.1.3 Dynamic efficiency  
This stimulation of efficiency and the associated risks are also related to other aspects of the 
bulk entitlement reform and the introduction of trading. Person C (2015) argues that the split of 
the entitlements makes the water authorities more responsible for their own costumers, with a 
clearer and sharper accountability. This is also recognised by Person B (2015), seeing it as a great 
opportunity. The Productivity Commission (2011) has as one of its key points that the roles, 
responsibilities and governance within the urban water sector need to be clarified in order to 
stimulate efficiency. Water trading can be seen as an answer to this and a prolongation of the 
features brought about by the bulk entitlement reform.  
 
Person A (2015) means that the separate water accounts and the possibility to use trade to 
balance these promote capability among the water authorities. Person F (2015) in turn argues 
that the incentive to make a profit drives innovation and thereby further increases the efficiency. 
Price-induced innovation is also identified by Grafton et al. (2011) in relation to trading within 
agricultural systems. In other words, being held accountable, but also having the capacity and 
incentive to influence the situation, is partly what helps the promotion of efficiency and supports 
the dynamic efficiency of the water system. 

5.1.4 Water augmentation 
Furthermore, the promotion of efficiency along with accountability and capability could 
potentially defer the next major water augmentation. Hodgson (2006) concludes that water 
trading offers a means to make a more efficient use of the water currently available, thereby 
decreasing the need for large-scale infrastructure projects. Frontier Economics (2008) argues 
that market-based approaches within other utility sectors have proven effective in aligning 
demand with supply and Person B (2015) describes trading as a self-balancing mechanism.  
 
By removing the politics and the unavoidable sub-optimal outcomes associated with politics 
from water management, Person B (2015) argues that trading plays an important role in getting 
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the next augmentation in Melbourne at the right time and scale. The last augmentation in 2007 
resulted in the construction of the North-South Pipeline and the desalination plant, something 
Person B (2015) concludes to be far from ideal. The interviewee means that trading potentially 
could help in postponing the next augmentation, thereby saving future customers from 
unnecessary costs, and help in identifying the cheapest way to source water when that 
augmentation is necessary. If this were to happen, it would have a positive impact on the 
objectives behind Melbourne’s Water Future, in particular in relation to the provision of secure 
supplies efficiently and the delivery of affordable essential water services. According to Person B 
(2015), taking the politics out of water would therefore be the biggest benefit of a water market. 

5.1.5 Summary 
 A water market constitutes a tool to redistribute water to where it is most highly valued, 

thereby supporting an efficient water use from an allocative point of view. 

 It is however difficult to ensure that social and environmental values are taken into 
consideration in the water redistribution process induced by a water market. 

 Along with the redistribution process, a water market may reveal a (more) true value for 
water as a resource, which can be used to benchmark investment alternatives against 
each other and thereby increase dynamic efficiency.  

 Water trading will likely promote increased efficiency in the sense that it takes the 
politics, which is unavoidably associated with sub-optimal outcomes, out of water 
management.  

 The bulk entitlement reform made the Melbourne water authorities responsible for their 
own water management decisions and the introduction of water trading gives them 
capacity and incentive to influence the situation, thereby promoting efficiency. 

 The possibility to make a profit by selling water drives innovation and thereby increases 
efficiency. 

 Water promoting efficiency, accountability and capability in turn means that the next 
major water augmentation in Melbourne potentially could be deferred. 

5.2 Market participants 
Establishing a market scheme means allowing for potential buyers and sellers to exchange 
water. The number of prospective participants is likely to influence the performance of the 
market, and thereby indirectly the effects of it. 

5.2.1 Desired number of participants 
Young (2010) states that a water market will need to encompass many entitlement holders in 
order to reach its full potential, something that is also supported by the National Water 
Commission (2011b). Frontier Economics (2008) and Sibly (2008) are of the same opinion, 
explaining that a substantial number of well-informed market participants are necessary for the 
sought competitive outcomes to be achieved. The reason for this can be understood from the 
fact that gains from trade are derived from heterogeneities between the participants in the 
market, in terms of their preferences, resources or production opportunities (Whitten et al., 
2007). A (well-functioning) market can emerge if different actors have different capacity to 
respond to water shortages and/or different elasticities of demand and/or varying demands. 
Between connected systems, it is preferable if there is variability in seasonal water supply and 
demand (Loch et al., 2013; National Water Commission, 2011b). 
 
According to DG Consulting (2012), the diversity in irrigated agricultural enterprises in northern 
Victoria has helped in bringing about robust, deep water markets in the area. This enforces the 
theory about the need for a wide array of market participants. On the same note, the CEWH 
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recognises that it is differences in water demand between agricultural users and the 
environment that opens up for trading possibilities involving the environmental water holdings 
(Australian Government, 2011). In cases were water users are involved in (too) similar 
businesses, they tend to all be seeking to either sell or buy at the same time. Clearly, as 
DG Consulting (2012) points out, this limits the trade opportunities and thereby the scope of the 
markets.  

5.2.2 The Melbourne water market participants 
What then differentiates the Melbourne system from e.g. the water system in the MDB is the 
limited number of actors with access to the market in the former compared to the latter. The 
use restrictions on the North-South Pipeline (see chapter 3.1.1.3) also mean that the Melbourne 
water market is isolated from the water markets in northern Victoria (see more about rural-
urban trade in chapter 5.9). Person B (2015) explains that the small number of appliers in 
Melbourne means that any trade will be based on bilateral negotiations, as opposed to the more 
open situation in northern Victoria with far deeper markets. Person F (2015) even goes as far as 
saying that the limited number of actors in the Melbourne system means that “you are wasting 
your time”. The interviewee argues that a market ideally consists of several hundred entities and 
thus that the situation in Melbourne cannot be considered as a market.  
 
What can be understood is in other words that the limited number of actors in the Melbourne 
system and their similar traits will limit the scope of the water market here. This suggests that 
the opportunities a market is expected to bring about, both in terms of efficiency improvements 
and in relation to the other objectives, will not become reality in Melbourne to the extent that 
could otherwise have been possible and/or expected.  

5.2.3 Third-party access to the water market 
Currently, there are no private entities acting on the Melbourne water market. Nevertheless, 
several of the interviewees point out risks associated with third-party involvement. Since the 
introduction of water trading in Melbourne thus potentially can be considered as an initial step 
towards a broader market scheme for water, some risks associated with a broadening of the 
market are presented here. The concept of rural-urban water trading is further explored in 
chapter 5.9. 

5.2.3.1 Industry involvement 
According to Person B (2015), it could happen in the future that larger industries (e.g. breweries) 
become water traders in their own right within the Melbourne system. This is also suggested by 
Gan (2007). Person C (2015) declares that there is no appetite for involving third parties at the 
moment, but that this ultimately could happen. Excluding prospective participants from the 
market, as PricewaterhouseCoopers (2006) describes, makes it likely that valuable transactions 
are being forgone. Allowing for third-party access instead creates a situation more in line with 
what Person F (2015) describes as a ‘real’ market, thus making it more likely for the market to 
work efficiently and thereby support an efficient water use. Person C (2015) recognises that 
competition would be more prominent if ‘real commercial entities’ became involved, something 
the Productivity Commission (2011) argues would be beneficial for the urban water sector. The 
National Water Commission (2011a, p.50) in turn advocates third-party access since this would 
“encourage innovation, efficiency, sustainability and improved public health and safety”. In 
Melbourne, the industries’ interests are currently only represented indirectly through the water 
authorities supplying them with water.  
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From this, a broadening of the market should be considered as an opportunity both efficiency 
wise and in relation to the objectives behind Melbourne’s Water Future. Person C (2015) 
however also points out that a broadening of the market could bring about unwanted effects, 
including greater regulatory cost and fragmentation, making it more challenging with licensing 
and rationing. This could potentially harm the objectives behind Melbourne’s Water Future (e.g. 
the environmental health), or at least hamper the otherwise positive effects on them. 
 
Person D (2015) describes another thing that could be interpreted as a risk in relation to letting 
third parties be involved in trading. Within the irrigation industry in northern Victoria, the 
current trend is for irrigators to hold fewer entitlements and instead trade water temporarily 
each year depending on their needs. Person D (2015) explains that this makes them more 
vulnerable to price fluctuations, possibly putting them in a situation where their chief source of 
water is beyond their economic reach. The effects could also extend to other industries, where 
Person D (2015) for instance describes that the water price over the last year has been a bit too 
high for the dairy industry. Although Person D (2015) confirms that the introduction of a water 
market thus could bring about a change in the industry constitution, the interviewee also 
explains that this from a pure economic perspective simply means that the market is functioning 
as intended. However, in terms of lifestyle, the situation is less clear cut. According to Person D 
(2015), GMW gets to hear different perspectives and takes on this from different customers. Set 
in relation to the risk framework, a broadening of the market could thus on the one hand indeed 
increase the market’s ability to support an efficient water use, but also have disputable effects 
on the liveability and sustainability of communities.  
 
If considering opening up for third-party access, it should be taken into consideration that water 
management is not core business for most large urban water users, potentially with some 
exceptions (Farrier Swier Consulting, 2007). Person B (2015) means that experience from e.g. the 
energy market suggests that large industries therefore are unlikely to involve in water trading 
directly. In other words, the impacts on the objectives from allowing for third-party involvement 
might be less than what has been indicated above. Farrier Swier Consulting (2007) however 
recognises that the large users’ interest in water management might increase over time in 
response to e.g. drought.  

5.2.3.2 Public involvement 
If there was a broadening of the market, some other risks outlined by Person D (2015) could also 
potentially be realised. For one thing, Person D (2015) elaborates on the possibility for 
community groups to engage in water trading. The interviewee recognises the potential for 
community groups to purchase water in order to support their own interests, such as keeping 
water in or putting additional water into a particular storage/water body for recreational 
reasons. It could also be possible for e.g. sporting organisations and/or local councils to purchase 
water, seeking to maintain social or recreational facilities such as parks or sporting grounds.  
 
There are real-world examples supporting Person D’s (2015) conceptual idea. The National 
Water Commission (2012) for instance describes how a pilot trading scheme in northern Victoria 
allowed for large urban water customers to buy water allocations to use in e.g. parks and 
sporting facilities. According to Hodgson (2006), purchases of water by both public and private 
entities for non-consumptive use have also been increasingly common in the western United 
States. There, the water has been used for recreational reasons such as rafting and fishing, 
wildlife conservation and water quality maintenance. A situation allowing for this kind of trade 
suggests a further increase in the allocative efficiency, more explicitly taking the public interest 
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into account. Additionally, it would likely have positive effects on e.g. the objective to have 
liveable and sustainable communities.  

5.2.4 Summary 
 The limited number of market participants in Melbourne and their homogeneous 

characteristics will most likely limit the scope of a water market here. 

 A broadening of the Melbourne water market to encompass private actors, e.g. larger 
industries, could bring about opportunities for increased allocative efficiency since this 
would mean that the industries’ water use characteristics would be more explicitly taken 
into account in trading activities.  

 The public’s interest in having water for recreational use could (to some extent) be 
accounted for by letting community groups gain access to the market.  

 A broadening of the market could bring about unwanted effects such as greater 
regulatory costs, thereby hampering the positive effects the market entails. 

 A broadening of the market could change the industry constitution, in strict economic 
terms increasing efficiency but at the same time having disputable effects on the 
liveability of communities. 

5.3 Implementation time, framework and legislation 
As was described in the introducing sections (chapter 3.1.5), it is now theoretically possible for 
the Melbourne entitlement holders to undertake water trading. However, the novelty of this 
means that there is still a long way to go before, if ever, there is a fully developed water market 
in Melbourne. The time-frame according to which a water reform is introduced likely affects the 
market performance both during the implementation time and afterwards, bringing about risks 
in relation to efficiency as well as other aspects. 

5.3.1 Time-frame for a water reform 
Person C (2015) sees the water industry a ‘long-term industry’, where things move very slowly. 
This is also recognised by Young (2010, p.27), calling it a ‘key observation’ that “water reform is 
not an instantaneous process”. Experience from the irrigation industry further suggests that the 
initial unfamiliarity with the trading concept among the entitlement holders can have a subduing 
effect on the market (Bjornlund, 2008). Following from the fact that the market structure 
develops so slowly, the benefits from a measure such as a market scheme cannot be expected to 
be seen immediately (Person C, 2015). This also suggests that it is difficult to identify and adjust 
malfunctioning aspects of the market, potentially meaning that any less favourable traits with 
negative effects on any of the objectives will be difficult to modify within a shorter time frame.  
 
It should however also be noted that the slow pace of change can be an advantage by the fact 
that it allows for continuous adjustment. The National Water Commission (2011a) found that an 
incremental approach in relation to the establishment of a water market is preferable since it 
makes it possible to better manage uncertainty. Continuous refinement is recommended rather 
than to wait for the development of ‘theoretically perfect arrangements’ (National Water 
Commission, 2011a). It is acknowledged that such a line of attack involves both bravery and 
pragmatism. DG Consulting (2012) draws similar conclusions, proposing adaptive management 
and ’learning by doing’, which includes embodying a ‘no regrets’ approach. National Water 
Commission (2011b) however states that the benefits of making ongoing refinements can induce 
higher economic costs.  
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5.3.2 Introducing water trading in Melbourne 
The Melbourne water market is indeed being implemented in a continuous fashion, which is in 
line what is being advocated. Person B (2015) describes that there are currently no fully 
developed rules or framework under which the trade in the Melbourne system is set to operate 
(see also chapter 5.7). However, the interviewee means that the expectation is for the number 
of trades to be low over the coming years, giving time to streamline the system. Person E (2015) 
also suggests that the system will become more sophisticated over time. Person C (2015) argues 
that this is a ‘reasonably comfortable time’ to develop a framework since the water storages in 
the Melbourne system are relatively full and the desalination plant exists. The interviewee also 
considers the water industry to still be very collegial, working together to resolve problems. All in 
all, as long as the expected improvements are being made, the arrangement by which a water 
market in Melbourne is being introduced can thus be interpreted as an opportunity to create a 
system with positive impacts on both efficiency and in relation to the objectives behind 
Melbourne’s Water Future.  
 
That being said, Grafton and Peterson (2007) note that insufficient information about trading 
rules can impede water market participation. This means that the current lack of framework also 
(temporarily) holds back the market development and thus the chances of having a water 
market supporting an efficient water use. As the National Water Commission (2011b, p.124) 
states, a sound governance framework is a prerequisite for an effective water market and 
“benefits will be forgone if suboptimal arrangements are left in place too long”. It could further 
be argued that the reform process in itself works best if it has clear policy guidance (Young, 
2010). 
 
Additionally, it can be noted that the legislation and directives governing the Melbourne water 
system and thus to some extent the water trade are very comprehensive and Person B (2015) 
concludes that they are not easily understood. This could create situations where actors refrain 
from trading. If so, there may be fewer trades undertaken than what would be ultimately 
beneficial. The establishment of a water market and a water market’s ability to support an 
efficient water use would be negatively affected by this.  

5.3.3 Summary 
 The water industry has a high level of momentum and changes slowly. Thus, the 

outcomes from a measure such as a market scheme will not be seen immediately. 

 An incremental approach when establishing a water market, which is arguably what is 
happening in the Melbourne case, allows for continuous adjustment and refinement, 
bringing about opportunities to maximise the positive outcomes while minimising the 
negative. 

 The current lack of trading rules and framework in Melbourne likely impedes water 
market participation, thereby (temporarily) limiting the potential of the market. 

 The legislation and directives governing the Melbourne water system are not easily 
understood, potentially causing actors to refrain from trading and thereby limiting the 
market potential. 

5.4 The government and water trading 
As previously mentioned and pointed out by PricewaterhouseCoopers (2006), all markets rely on 
rules. Without a doubt, the government will thus have an important role to play in developing 
the market framework. The question is to what extent the government should intervene in the 
market functioning.  
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5.4.1 The government’s role 
Hodgson (2006) argues that the public good characteristics of water mean that the government 
has a significant role to play. England (2009, p.605) is of the same idea, arguing that experience 
suggests that there is “so much at stake” in relation to a market-based water reform that “policy 
makers will never be free to leave this entirely to market forces”. The Productivity Commission 
(2011) also describes how the prevalence of market failures calls for substantial government 
intervention. This includes developing policy framework, putting the arrangements in place and 
monitoring them. Tisdell and Ward (2003) found that the water authority should take on a 
‘highly interventionist approach’, addressing equity and environmental issues for rural water 
markets. Hodgson (2006) also mentions equity as an area that needs governmental attention 
and the National Water Commission (2010) argues that environmental deterioration following 
from water market activities can be avoided with suitable regulations (see more about the 
environment in chapter 5.8).  
 
In relation to the risk framework, the government’s role is in other words to address market 
failures and equity issues, thereby mitigating some of the associated threats. As the Productivity 
Commission (2011, p.94) puts it, “governments may implement trading restrictions in order to 
prevent irresponsible trading by utilities that could threaten urban water security”. In the 
Melbourne case, as will be outlined below, the government intervention is, or could be, 
relatively substantial. Overall, from what has been described, this should be seen as an 
opportunity to maximise positive outcomes from the market scheme. 

5.4.2 Governmental interference in Melbourne 
For one thing, at this stage, any trade in Melbourne must be approved by the Minister for 
Environment, Climate Change and Water (e.g. Person A, 2015). On the one hand, this gives the 
government a chance to avert unwanted effects on the objectives. On the other hand, as 
Person E (2015) argues, this arrangement creates a somewhat unnecessary administrative 
burden and slows down the process of trade. This could have a negative impact on the water 
market’s ability to support an efficient water use. In the future, Person B (2015) explains that 
Melbourne Water could be given the responsibility to authorise trades, given that the trades 
conform to a set of trading rules approved by the minister. Among other things, such trading 
rules should address conflict resolution (Chong and Sunding, 2006).  
 
Apart from approving trading rules, there are also other ways for the government to monitor 
and control the market. The authorities involved in water trading are all ultimately government 
owned entities. Following from this, there is the possibility for the government to intervene and, 
for instance, enforce a trade (Person B, 2015). The reason for this could be to secure that 
customers get their basic level of service (Person C, 2015), which is fully in line with addressing 
market failures in relation to equity that was mentioned above. At the same time as this means 
that the government potentially could overrule a market decisions in order to fulfil (e.g.) the 
objectives of Melbourne’s Water Future, it also potentially undermines the legitimacy of a water 
market and thereby its ability to support an efficient water use. Person C (2015) argues that the 
government is the ultimate risk holder and Person B (2015) considers this to be mitigating some 
threats. 

5.4.3 Recent change of government 
Following from the Victorian State Election in November 2014, there was a change of 
government (see chapter 3.1.4). Person B (2015) recognises that this will change the water 
system’s management directives, but describes that the newly appointed government currently 
(March 2015) does not have any urban water policy. The interviewee states that the new 



 35 

government will not reverse the bulk entitlement reform, but that there at this point in time is 
no framework governing its operation. In other words, the change of government has introduced 
a wide range of uncertainties. It could potentially even mean that the very objectives of the 
water management system changes. For this reason, it is not possible to go beyond recognising 
the change of government as an event introducing risks (uncertainties), at the moment with 
unclear effects. 

5.4.4 Summary 
 Considering the public good characteristics of water and the prevalence of market 

failures, the government should play a substantial role in addressing e.g. equity and 
environmental issues. 

 The fact that trades in Melbourne currently have to get ministerial approval serves as an 
insurance against unwanted effects but also creates a somewhat unnecessary 
administrative burden, slowing down the process of trade and thereby the scope of the 
market. 

 The authorities involved in the Melbourne water trading are all ultimately government 
owned entities, meaning that the government, with the public best before its eyes, also 
has the final say in any situation. 

 The change of government following from the Victorian State Election in November 2014 
introduces a wide range of uncertainties since the water system’s management 
directives accordingly will be updated. 

5.5 Physical properties of water and the water system 
From the information provided by the interviewees and the literature, it is clear that the physical 
properties of water and the water system bring about risks in relation to water trading. The 
uncertainties associated with these physical properties would, if they were to occur, in particular 
affect the water market’s ability to support an efficient water use.  

5.5.1 Transporting water 
Person E (2015) describes water as a ‘tangible thing’, as a contrast to money that is very much 
theoretical. Water being traded, unlike the money involved in financial transactions, therefore 
physically has to be moved from one place to another (virtual trading however offering an 
exception, see below). The number of potential trades is for this reason likely to be lower than 
would have been the case if the water could be moved from an arbitrary point in a water system 
to any other location. Clearly, this is valid also in the Melbourne case.  
 
One aspect that has to be taken into consideration is the direction of the water flow. Person B 
(2015) mentions that a lot of the trading rules in the MDB are related to the fact that the water 
‘flows down’. In Melbourne, the natural direction of the flow is from east to west, with a limited 
capability to transport water in the opposite direction (Person A, 2015). This adds a constraint to 
what trades can be undertaken and introduces an uncertainty in whether a desired trade 
actually can take place. Naturally, for a physical transfer of water to be possible, the trading 
partners involved must also be connected to the same system. Edwards (2003) describes that 
the lack of interconnectedness is one way by which real-life situations deviate from simple 
models of a water market. As Person A (2015) points out, currently not all actors holding 
entitlements to water within the Melbourne system actually do have physical infrastructure in 
place to access the water (see chapter 3.1.1.1 and 3.1.4.2). This puts further limits to what 
trades can actually be undertaken here. Moreover, even where infrastructure exists, the 
conveyance capacity affects how much water that potentially could be traded (e.g. the 
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conveyance capacity of the pipeline connecting Barwon Water to the Melbourne supply system 
having the capacity of 16 GL of water per year (Barwon Water, 2015b)). 
 
These physical characteristics of the water and the water system can be translated into the risk 
identification framework. As Chong and Sunding (2006, p.256) states, “trading cannot occur if 
water cannot be transported”. Thus, the physical constraints on how water can be moved and 
the need for trading partners to be connected to the same system mean that there could be a 
situation where an otherwise desirable trade cannot be undertaken, thereby hampering the 
water market’s ability to support an efficient water use. An illustration of this is given by Brooks 
and Harris (2008), describing that inadequate infrastructure by the time of their study was 
preventing some efficiency enhancing trades in northern Victoria from occurring. Person F 
(2015) also elaborates on the need for the allocation system upon which any trade is based to be 
“consistent with the way that water moves across and through land”. 
 
The fact that the water authorities in Melbourne hold water in the same basins however 
suggests that the need for spatially challenging transportations will be limited. This likely 
alleviates the threats otherwise entailed by such transfers. As the pumping of water is associated 
with emissions of greenhouse gases due to the energy use involved (Honey-Rosés, 2009), this 
fact is also positive for environmental reasons.  

5.5.2 Virtual trades 
There are also potential ways to overcome the physical constraints. Person A (2015) mentions 
the possibility to make use of virtual trades. The interviewee exemplifies with how 
Southern Rural Water and Western Water were involved in a swap where Southern Rural Water 
gave Western Water about one gigalitre of water in the Thomson, in return for the same amount 
of water in the Watson. A similar kind of ‘accounting transfer’ has also been made by the VEWH, 
deducting some of its water from the Yarra and adding it to the Thomson account (Person A, 
2015). Person B (2015) further suggests that trades in one direction in the system potentially can 
be offset by trades in the other direction, reducing the amount of water that physically has to be 
transferred. This option is also recognised by Person E (2015). The possibility to make use of 
virtual trades introduces more trading options and thus, if this were to occur, improves the 
ability of a water market to support an efficient water use. However, a potential difference in 
water quality may complicate any such trades.  

5.5.3 Summary 
 Water, being a ‘tangible thing’, physically has to be moved following from a trade 

agreement. For a trade to be feasible, it is thus required for the involved parties to be 
connected to the same system and for the direction of the water movement to be 
consistent with the system design.  

 Virtual trades, including ‘water swaps’ and trades in opposite directions being offset 
against each other, offer a way to overcome physical constraints otherwise limiting the 
number of feasible water trades. 

5.6 Financial aspects 
Without a doubt, there are financial aspects that should be taken into consideration when 
assessing the scope of a water market. In the Melbourne situation, the current customer pricing 
scheme is particularly interesting in relation to this. The costs of trading will also influence the 
market’s performance. Furthermore, the relationship between the value of water and the 
establishment of a market scheme is peculiar. These aspects are described in the following 
sections. 
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5.6.1 Customer pricing 
In chapter 5.1, it was outlined that several of the interviewees expect the efficiency in the water 
system to improve as a result of the introduction of trading. Person C (2015) hopes that this will 
bring about lower costs, which if so would be an opportunity in relation to the delivery of 
affordable essential water services. However, the current customer pricing scheme in the 
Melbourne region means that the prices the end customers pay are predetermined according to 
a five year plan running 2013-2018 (Essential Services Commission, 2013) (see chapter 3.1.6). 
Therefore, any cost reductions stemming from trading would currently not (directly) benefit the 
customers. In other words, the predetermined customer price limits/prevents the possibility for 
a water market to promote the delivery of affordable essential water services.  
 
There are further implications of the lack of flexibility in the customer pricing. The Productivity 
Commission (2011, p.131) explains that “pricing plays an important role in providing the signals 
that guide behaviour”. However, with the customer prices in Melbourne not changing according 
to the market situation, the incentive for customers to adjust behaviour in line with trading 
outcomes is virtually non-existent. This lack of customer adjustment clearly limits the market’s 
ability to support an efficient water use. Person A (2015) indeed confirms that the lack of 
flexibility in the customer pricing is a constraint in relation to water trading. In Melbourne, 
Person B (2015) explains that the prices paid by the customers would only be affected if the 
trading meant that water had to be ordered from the desalination plant. Should trading cause 
this, it would thus have a negative impact on the affordability of water services. 
 
Given the predetermined prices, there is also the uncertainty to what extent customer payments 
will be in line with trading expenditures for the entitlement holders. According to Person B 
(2015), the regulated prices mean that the water authorities are not directly getting paid for 
their efforts. For this reason, the interviewee argues they may take a relatively conservative 
position in relation to water trading. This further limits the market’s ability to support an 
efficient water use, with potentially beneficial trades not being undertaken. A new pricing 
scheme is expected to come into place on the 1st of July 2018 (Essential Services Commission, 
2013). 

5.6.2 Costs of trading 
In chapter 5.5, it was outlined that water transfer can be challenging due the water’s physical 
characteristics. These challenges also entail costs and Honey-Rosés (2009) means that it is 
necessary with cost effective transportation for the trade induced water redistribution and 
associated positive outcomes to be realised. Olmstead (2010) describes that the transaction 
costs related to water trading, including the costs linked to the physical infrastructure, can be 
quite high. According to Hodgson (2006), the transaction costs always reduce the efficiency gains 
from water trading, which suggests that they should be kept to a minimum. In the case of 
Melbourne, this fact should be taken into consideration when developing the trading rules as 
unnecessary costs from what has been described pose a threat towards the objectives.  
 
Again, a potentially alleviating fact in relation to this is that the water authorities in Melbourne 
hold water in the same basins, limiting the need for transportation of water following from 
trade. However, there could be occasions where transportation costs are indeed induced. 
Person A (2015) exemplifies with how Melbourne Water charged a transfer fee for the 
transportation of the water involved in a swap between Western Water and Southern Rural 
Water (see also chapter 5.5.2). Such additional fees must be taken into consideration when 
authorities consider when to trade, and may potentially restrict the number of trades. This 
would, again, have a negative effect of the water markets ability to support an efficient water use. 
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An aspect relevant in relation to this is also the cost associated with not trading the water, i.e. 
holding it in the storages. Person B (2015) expects Barwon Water to be the first to trade, due to 
its allocation likely to be surplus to its requirements since it also has access to other sources of 
supply. According to Person B (2015), a reason to why Barwon Water is not offering any water 
for sale at the moment is because it does not pay anything to keep the water in the Melbourne 
storages. However, it has been proposed that the storage management costs of the Melbourne 
headwork system shall be borne among the authorities in proportion to their water holdings. If 
this was to be implemented, Person B (2015) argues that it is likely for Barwon Water to try to 
offset some holding costs by selling some of its water. In other words, there is an uncertainty 
about when the hassle of trading overcomes the costs associated with holding the water. The 
existence or non-existence of holding costs both have implications for when it is considered 
worthwhile trading, thus affecting the number of trades undertaken and thereby the water 
market’s ability to support an efficient water use. Person F (2015) also mentions the possibility 
that the costs of running a trading scheme may be greater than benefits it entails, which would 
inhibit the establishment and effectiveness of a water market.  

5.6.3 The value of water 
As has been outlined in chapter 5.1.2, one of the key drivers behind the implementation of a 
water market is to reveal the true value of the water (Person C, 2015). Currently, the value is to a 
large extent unknown. Unfortunately, following from Person B’s (2015) argumentation, this also 
makes the establishment of the market more difficult. Person B (2015) describes that the 
Melbourne retailers at this point in time do not know when it is worthwhile trading water. The 
interviewee means that an initial step for the retailers is to create a water value model in order 
to benchmark different alternatives against each other. In other words, the absence of a known 
value means that trade is less likely to occur, which in turn inhibits the establishment of the 
market that would reveal such a value. The uncertainty about the value of water affects the very 
establishment of a water market. Any trade that would be undertaken before the market had 
established a value could potentially involve over- or undervalued water. Because of this 
uncertainty, water may not be redistributed in the most beneficial way, inhibiting the market’s 
ability to support an efficient water use (in the short run). 

5.6.4 Summary 
 An improvement in efficiency following from the implementation of a water market 

would potentially bring about lower costs for water. 

 The current customer pricing scheme in Melbourne with water prices being 
predetermined prevents any cost reductions stemming from water trading to (directly) 
benefit the customers. 

 With the customer prices in Melbourne not changing according to the market situation, 
the incentive for customers to adjust behaviour according to trading outcomes is 
virtually non-existent, limiting the market’s ability to support an efficient water use. 

 The regulated customer prices mean that the water authorities are not directly getting 
paid for their trading efforts, for which reason they may take a relatively conservative 
position towards trading and thereby limiting the scope of the market. 

 Transaction costs associated with water trading unavoidably reduce the efficiency gains a 
market scheme potentially could bring about and may potentially restrict the number of 
trades. 

 The costs associated with not trading water, i.e. holding it in the storages, may 
incentivise entitlement holders to trade, seeking to offset some of these holding costs. 
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 The current absence of a known value of water in Melbourne means that trade is less 
likely to occur, thereby inhibiting the establishment of the water market that is expected 
to reveal such a value. 

 Before the value of water in Melbourne has been established, trades could potentially 
involve over- or undervalued water, thereby not redistributing the water in the most 
beneficial way. 

5.7 Security 
From the interviews, it is clear that water markets will also have to be considered in relation to 
water security. The possibility to trade water both offers a way to deal with supply shortfall and 
calls for security measures to be put in place. From a security point of view, the implementation 
of water trading could potentially impact on several of the objectives behind Melbourne’s Water 
Future – in particular the provision of secure water supplies. 

5.7.1 Disturbances 
The quest for a secure system is in itself a reason behind the establishment of a market. 
Person A (2015) argues that water shortfall is a driver for water trading. The interviewee points 
out that the water swap between Western Water and Southern Rural Water (see chapter 5.5.2) 
was undertaken during the last drought. It has also been seen in other markets that the reduced 
seasonal allocations of water following from drought has increased the number of trades (Brooks 
and Harris, 2008; Grafton et al., 2011). The National Water Commission (2010, 2012) describes 
how water trading in the MDB helped irrigators to respond to external factors, including 
managing the impacts from the Millennium Drought. Furthermore, it is noted that water 
purchases made by some urban suppliers in the MDB during the drought “were vital to a number 
of cities and towns” (National Water Commission, 2012, p.xiii). This indicates how a water 
market in case of a disturbance such as a drought could offer a way to realign supply and 
demand. The existence of a water market would thereby help in promoting the objectives of 
Melbourne’s Water Future, especially the provision of secure water supplies, despite the 
disturbance. A disturbance could for instance also be a bush fire, which Person A (2015) 
describes could have a huge effect on the water availability in the Melbourne system.  

5.7.2 Individual security approaches 
Water trading could thus potentially increase the overall security of the Melbourne system. 
However, as touched upon by Person A (2015), Person B (2015) and Person C (2015), the 
introduction of water trading also calls for an overview of the Melbourne water authorities’ 
approach to security. As Person B (2015) puts it, “you still have to manage it sensibly”. On the 
one hand, having a market means that an excessive sale to some extent can be offset by an 
additional purchase (Person E, 2015). However, the cost of such a purchase might be more 
significant than the revenues from the initial sale (Person B, 2015). Such a situation would have 
negative impacts on the delivery of affordable essential water services. This is indeed more likely 
to occur without appropriate security measures put in place.  
 
Currently, none of the actors have worked out what ‘security’ actually means in reality. As was 
described in chapter 5.3, there could be advantages with an incremental establishment of a 
market. However, according to Person B (2015), the lack of security criteria is one of the reasons 
none of the authorities is currently involved in any trading. In other words, as with the general 
lack of market framework, the lack of a security framework thus most likely means that less, if 
any, trades are undertaken, thereby (temporarily) limiting the water market’s ability to support 
an efficient water use. Additionally, it could mean that more ‘insecure’ trades are undertaken 
than would otherwise have been the case. This could potentially affect several of the objectives 
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behind Melbourne’s Water Future, in particular the possibility to provide secure water supplies 
efficiently. The experience from the water market in the MDB is that trade in seasonal allocation 
is more common than entitlement trade (Grafton et al., 2011; Bjornlund, 2008), one reason 
being that the risks associated with temporary sales are less than those for permanent sales 
(Brooks and Harris, 2008).  

5.7.3 System security 
The possibility to trade could potentially play a role in relation to the general approaches to 
security within the water system. Person C (2015) describes that it could be that different 
retailers take on different views of the security of supply. If one retailer is taking a more risky 
position, this could create a situation where this retailer is drawing down its allocations while the 
other retailers are not drawing down theirs. The troubled retailer might thus have to introduce 
water restrictions for its customers, creating the problematic situation where people living in 
different areas of Melbourne are under different restriction levels. However, Person C (2015) 
argues that the possibility to trade potentially could alleviate these effects, since the incentive to 
trade and thereby realign the water balance would be great in a situation like this. Speaking in 
favour of such a solution is also that the water industry, according to Person C (2015), still is very 
collegial. Person B (2015) describes how the overall aim of the retailers would be to avoid a 
situation whereby water must be ordered from the desalination plant and/or restrictions put in 
place, since this is more costly than to undertake trade. What can be understood is in other 
words that the possibility to trade offers the opportunity to mitigate potentially negative 
outcomes on some of the objectives behind Melbourne’s Water Future, such as the delivery of 
affordable essential services, following from different retailers making use of different security 
levels. 
 
Questions of security are also relevant in relation to population growth and associated growth in 
water demand. Person B (2015) states that Melbourne is forecasted to grow by 2.1 % per 
annum, doubling in size in the next 50 years. However, the region in which Yarra Valley Water 
operates is likely to experience a lower growth rate, about 1.7 % per annum. Person B (2015) 
explains that if this forecast is realised, Yarra Valley Water is likely to end up having a more 
secure water system than the other two retailers. The possibility to trade water could be 
expected to play a prominent role in such a future.  

5.7.4 Summary 
 A water market offers a way to realign supply and demand after a disturbance such as a 

drought or a bush fire. 

 It is important for the water authorities to develop a security framework, directing how 
water trades may be undertaken so that the water supply, and associated features such 
as public health, is not compromised. 

 A water market to some extent makes it possible to offset an excessive sale by an 
additional purchase, although it is likely for the cost of this to be substantial. 

 The Melbourne water authorities’ current lack of security framework in relation to water 
trading means that less, if any, trades are undertaken, thereby (temporarily) limiting the 
water market’s ability to support an efficient water use. 

 If the Melbourne water authorities take on different approaches to security, it could 
bring about a problematic situation where different parts of Melbourne are being 
subjected to different levels of water restrictions. Water trade offers a way to 
redistribute the available water, thereby alleviating the disparities. 

 With different areas in Melbourne predicted to experience different levels of population 
growth, water trading offers a way to balance the water supply. 
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5.8 Environment and trading 
One of the objectives behind Melbourne’s Water Future is to protect the environmental health 
of urban waterways and bays. The interviewees, in particular Person E (2015), recognise several 
risks in relation to water trading that if they occur would affect the environment. A number of 
connections between trading and environmental impacts are also described in the literature 
(e.g. National Water Commission, 2012, 2010, 2011b; Australian Government, 2011; Edwards, 
Cheers and Bjornlund, 2008; Tisdell, 2001; Bjornlund, 2008; Horne, 2012; Heaney et al., 2006; 
Chong and Sunding, 2006; Grafton et al., 2011). The water market can be used deliberately as a 
tool to improve environmental health, and Person D (2015) concludes that “the Environmental 
Water Holders have a very interesting role to play with water trading”. There are also indirect 
environmental effects stemming from the movement of water that the water trading triggers. In 
the following sections, these two aspects are outlined.  

5.8.1 Deliberate environmental effects 
The government, acting through environmental water holders, can capitalise on the increased 
flexibility that a water market brings about when seeking to improve the environmental health. 
However, it is recognised that irresponsible trading activities, no matter the intention, could 
induce threats towards the environment.  

5.8.1.1 Overallocation 
A fundamental way in which a trading scheme impacts on the environmental health is by the 
amount of water the market is allowed to distribute, and to whom. Person F (2015) sees a 
flawed allocation system as the main thing that could keep a water market from functioning as 
desired. The interviewee argues that it is crucial to design a system with hydrological integrity 
that a market can operate within. Person F (2015) emphasises that it is impossible to allocate 
water that does not exist. If the system is in a state of so called overallocation, more water is 
being accredited to the entitlement holders than can be sustainably withdrawn from the water 
sources (Young, 2010). When deciding the allocation, it is important to take account for return 
flows and the connectivity between surface water and groundwater, making use of margins and 
allowing for continuous adjustment (Person F, 2015). Failing with this would mean that the 
market is operating under flawed permissions. Such a situation would be negative in relation to 
the market’s ability to protect the environment. The entitlement volumes allocated to the actors 
in the Melbourne system are based on the total water resources available before the 2014 bulk 
entitlement reform (Department of Environment and Primary Industries, 2014a). Thus, the 
implementation of water trading per se will not change the amount of water withdrawn from 
the storages. 
 
In any case, the possibility to trade means that additional water can be acquired for 
environmental purposes/the amount of water extracted for consumptive uses can be reduced, 
offering an opportunity for improved environmental health. This is for instance recognised by 
the National Water Commission (2011b), Edwards, Cheers and Bjornlund (2008) and Person D 
(2015), describing that governments in this way can act on behalf of the environment. 
Attempting to restore the water balance in the MDB, the Australian Government has initiated a 
water buyback program, setting aside money to use for purchasing water from irrigators, instead 
making it available for environmental purposes. As the National Water Commission (2011b) 
points out, this buyback program is a notable example of how a market scheme in fact can be 
used to address overallocation. Besides offering an opportunity in relation to environmental 
health, the National Water Commission (2011b) further describes how this line of attack limits 
the threats towards the irrigators otherwise brought about by a reduction in water availability. If 
finding that the Melbourne system is overallocated, a similar approach can be used here, 
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improving the environmental health while minimising the impact on the other objectives of 
Melbourne’s Water Future. 

5.8.1.2 Environmental supply and demand 
As for any market participant, trade can also be undertaken by an environmental water holder 
seeking to balance supply and demand over time, selling water in times of surplus and use the 
revenue to purchase additional water later on. This is particularly relevant if the available 
storage capacity limits the amount of water that could be kept for the moment, or carried over 
to the next season. One approach is to make use of ‘counter-cyclical trade’. To the extent it is 
possible, the idea is to sell environmental water allocations when demand, and therefore water 
price, is high and acquire (more) water when demand and price is low (Australian Government, 
2011). With the environmental water holder acting the opposite way from the rest of the 
market, this offers a way to maximise the positive outcomes from the available funds.  
 
The revenue from a sale in one system could also be used to purchase water in another system, 
making it possible to deal with an identifiable shortfall. Person E (2015) describes that the VEWH 
has used this as an opportunity to realign the balance between systems, thereby seeking to 
increase environmental benefits. The CEWH also sees that trade can be useful when there is a 
variance in conditions across the water system (Department of the Environment, 2015a). This 
sort of balancing between systems can also be attained by internal transfers, where the 
environmental water holder basically trades water with itself (Person E, 2015). In general, it can 
be said that the water market makes it possible for the environmental water holder to readjust 
its holdings when circumstances and/or information changes (Department of the Environment, 
2015a). 
 
Additionally, the possibility to trade offers a way to get around delivery constraints (Person E, 
2015; Australian Government, 2011). Person E (2015) exemplifies by referring to a situation 
where the VEWH was seeking to distribute a high priority flow. Because of delivery constraints in 
the system, with different actors trying to get access to their water at the same time, the 
capacity was not sufficient for the environmental flow to be conveyed. However, the VEWH 
could solve the problem by purchasing some water from an appropriate storage from which the 
water indeed could be delivered. Clearly, the trading in this case resulted in a positive outcome 
for the environmental health.  

5.8.1.3 Security in trading 
At the same time, there is also the potential threat of unfavourable trades resulting in less water 
for the environment, thereby negatively affecting the environmental health. According to 
Person E (2015), the VEWH must basically consider the same things as any other actor in relation 
to trading decisions. This includes taking into account the need for water, how much water is 
currently available and what the forecasts predict regarding water availability. However, 
Person E (2015) explains that the VEWH is ‘quite opportunistic’ in its trading decisions. Unlike 
some other actors, the VEWH does not plan its operations to involve trade. The interviewee 
emphasises that selling water is only considered an option if there is an identified surplus, also 
making sure there is enough capacity left to deal with unpredicted events. Sticking to selling 
surplus water potentially means getting more benefits out from what could otherwise be 
perceived as an excess resource while also minimising the consequences of a potential 
unfavourable sale outcome.  
 
There are directions safeguarding how the environmental water holders are allowed to trade, 
with the rules being stricter for the CEWH than for the VEWH (Person E, 2015; Person D, 2015). 
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The CEWH has to reinvest the revenue from a sale in another environmental watering action, 
whilst the requirement on the VEWH is simply to maximise positive environmental outcome. 
This also allows for (re-)investments in e.g. improving the knowledgebase for decision making 
(Person E, 2015). The National Water Commission (2012, p.129) argues that trading activities for 
environmental reasons in the MDB are increasingly affecting hydrology, but that the effect is 
expected to be positive as long as the water is “used in line with environmental watering plans”. 
The directions put in place could in other words be interpreted as a way to deal with the threat 
that trade revenues are not used to promote the environmental health, and instead promote the 
opportunities trade brings about. In any case, Person E (2015) recognises that the opportunities 
of water trading should be weighed against the associated threats.  
 
In a situation where the water available for allocation is limited, e.g. following from a drought, 
the price/value of water could potentially rise. Although Person E (2015) hopes that this would 
not cause the VEWH to feel forced to make some/more of its water available on the market, the 
interviewee admits that there could be a significant public pressure on them to do so. Person D 
(2015) also recognises that there could be situations where in particular farmer lobby groups (in 
the MDB) are pushing politicians to change the legislation in order to force the environmental 
water holder to trade. This could have an impact on the environment (Person D, 2015). From an 
environmental perspective, with one of the objectives behind Melbourne’s Water Future being 
to protect the environmental health of urban waterways and bays, such a situation would clearly 
be unfavourable. To what extent this could happen in the Melbourne system with its limited 
number of actors is however difficult to tell. 

5.8.2 Indirect environmental effects 
As was outlined in chapter 5.1.4, it is possible that water trading could defer the next major 
water augmentation. Swaney (1988) recognises that this is welcome from an environmental 
point of view, reducing the need for environmentally damaging new water projects. In this 
sense, the introduction of water trading in Melbourne indirectly constitutes an opportunity for 
the environment.  
 
Apart from this, according to the National Water Commission (2010, p.viii), the water trading 
undertaken between consumptive users “can have an environmental impact only when a change 
in ownership results in a change in the timing or location of water use”. Put in relation to the risk 
framework, a risk stemming from water trading is thus that it could contribute to alternating the 
quantity and quality of the water flows. In general, this should be considered as a threat, but 
there are also aspects that could bring about opportunities for increased environmental 
wellbeing. In the following paragraphs, different aspects of this are outlined. 

5.8.2.1 Water quantity 
A risk stemming from water trading is that it potentially could contribute to physically 
interrupting natural (previous) flow regimes. Tisdell (2001) notice that water being applied 
where it has the highest value likely results in a more homogenous type of water use, less in line 
with the natural flows. Furthermore, Bjornlund (2008) describes that trade might move water 
upstream, thereby reducing the river flow. More water being used upstream may negatively 
affect the environment downstream and this phenomenon should thus be labelled as a threat. 
Another threat resulting from the water movement is that water may be concentrated in areas 
suffering from high water tables (Bjornlund, 2008).  
 
There is also the possibility that trade moves water downstream rather than upstream. This has 
been the case in the MDB. The increase in downstream water flows has been beneficial for the 
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environment, particularly during times of drought, delivering more water to many tributaries 
(National Water Commission, 2010, 2012). Thus, the physical movements of water resulting from 
trade can just as well bring about opportunities for the environment.  
 
Person E (2015) further describes that the timing of the water delivery can affect the 
environmental outcomes. During summer, the river level is naturally low because of higher 
temperatures and less rain. For the same reasons, the irrigation demand is high, meaning that 
irrigators want their traded water to be delivered. Delivering this water causes the river level to 
be elevated, which is the inverse to what is naturally occurring and thus potentially problematic 
for the environment. Person E (2015) however also explains that this phenomenon is not only 
caused by trading, since irrigation demand being high during summer months means a lot of 
water, traded or not, would be delivered this time a year. Although this particular example is 
taken from the MDB and cannot be directly translated to the Melbourne situation, it still 
showcases the potential of deteriorating environmental effects caused or reinforced by trading.  

5.8.2.2 Water quality 
The water movements can also affect the water quality (Bjornlund, 2008; Horne, 2012). This is 
mostly due to changes in volume and quality of return flows but also follows from the 
movement patterns of the traded water (Heaney et al., 2006). Several authors are aware of the 
former type of threat and note how ascribing water a monetary/financial value encourages 
increased efficiency in relation to the currently available water and, additionally, provides 
property owners with incentives to capture more of the overland and groundwater flows (e.g. 
Horne, 2012; Grafton et al., 2011; Young, 2012; Olmstead, 2010). This means that less water is 
returned to the river system – trading the rivers (and the environment) into trouble (Young, 
2012). The National Water Commission (2010) indeed notes that trading has increased the 
in-stream salinity in the Murray, but concludes that this can be managed with adequate policy 
instruments. The Commission also found that the trade has not been an important driver of 
changes in groundwater levels, thereby not supporting Young’s (2012) less positive predictions in 
this matter.  
 
Nevertheless, altered return flows and the associated alteration in water quality is a clear 
environmental threat stemming from the introduction of water trading. However, in Melbourne, 
the entitlement holders do only have access to their ascribed water allocation, not being able to 
increase water catchment efficiencies in the same way, and cannot to any major extent change 
the way they/their customers use water. This means that this threat is likely to be way less of an 
issue in the Melbourne urban context than in some other settings.  
 
An example of water quality deterioration due the water movement is when water is being 
transferred upstream, not leaving enough water capacity to dilute pollution downstream (Chong 
and Sunding, 2006; Etchells, Malano and McMahon, 2006). It could also be that the industry 
buying the water has different management practices than the selling industry (Heaney et al., 
2006; Etchells, Malano and McMahon, 2006). In the case of Melbourne, neither these types of 
threats are likely that prevalent, following from the fact that traded water would be conveyed 
via a transfer system rather than by a stream channel and that all the entitlement holders are 
engaged in more or less the same type of water supply.  

5.8.2.3 Sleeper and dozer licenses 
An unused water license is called a ‘sleeper’ license and a rarely used water license a ‘dozer’ 
license (Grafton et al., 2011). Several authors describe that the introduction of a water market 
can inspire people to trade the water associated with such licenses – that is, previously unused 
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water (Bjornlund, 2008; Young, 2010; Edwards, Cheers and Bjornlund, 2008; Grafton et al., 
2011). This could lead to overallocation (Young, 2010) with less water left available to support 
the ecosystems (Bjornlund, 2008). Indeed, this poses a threat towards the environmental health. 
In the Melbourne case, it could potentially be that a water market inspires a bulk entitlement 
holder to sell some of its water allocation that would otherwise have been left in the reservoirs. 

5.8.3 Overall environmental effect 
From what has been outlined here, water trading is affecting hydrology in different ways and 
therefore entails risks for the environment, both in the form of opportunities and threats. This is 
in line with the National Water Commission’s (2010, p.96) finding that “differences in the water-
use characteristics of buyers and sellers result in a range of positive and negative environmental 
impacts”, however concluding that “the overall effect is difficult to determine”.  
 
All in all, Person E (2015) means that the ability for the environmental water holder to trade 
potential surplus water “definitely provides opportunities to increase the benefit to the 
environment”, as opposed to the VEWH “being kind of stuck with what we have got”. The 
interviewee also says that, theoretically, having a market not only makes it possible to sell water 
but also to purchase some back, if it would turn out to be necessary. Person E (2015) concludes 
that the flexibility the market situation adds is ultimately a good thing and that a water market in 
Melbourne would draw on this opportunity. DG Consulting (2012) are of a similar opinion, calling 
it ‘reasonably clear’ that the environmental water holder(s) should use a water market, 
potentially both as a buyer and a seller, to optimise water availability. Finally, the National Water 
Commission (2012) finds that the environmental watering activities, of which water trading is a 
part, in the MDB has had an overall positive environmental impact.  

5.8.4 Summary 
 If more water is being accredited to the entitlement holders than can be sustainably 

withdrawn from the water sources, the water system is in a state of overallocation, and 
the water market is operating under flawed permissions. 

 The possibility to trade means that additional water can be acquired for environmental 
purposes/the amount of water extracted for consumptive uses can be reduced, offering 
an opportunity for improved environmental health and a way to deal with overallocation 
while compensating the other entitlement holders for the reduction of water. 

 As any other market participant, the environmental water holder can use the water 
market to readjust its holdings when circumstances and/or information changes, e.g. to 
balance environmental supply and demand over time or readjust the water availability in 
different systems, and/or as a way to get around delivery constraints. 

 The VEWH does not plan its operations to rely on water trading but uses the market in an 
opportunistic way, thereby getting more benefits out from what could otherwise be 
perceived as an excess resource while also minimising the consequences of a potential 
unfavourable sale outcome.  

 The directions safeguarding how the environmental water holders are allowed to trade 
are thought to ensure that their trading activities bring about positive environmental 
outcomes. 

 In case of a water shortfall, it cannot be ruled out that there could be a situation where 
there is a significant public pressure on the environmental water holders to make some 
of their water available on the market. 

 The water trading undertaken between consumptive users could contribute to physically 
interrupting natural/previous flow regimes by changing the timing and location of water 
use. 
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 Water trading might cause a change in water quality since it encourages efficiency 
improvements that change the volume and quality of return flows as well as causes a 
redistribution of water, potentially to actors with different water management practices.  

 The similarities in water use between the Melbourne entitlement holders and their 
limited abilities to e.g. increase water catchment efficiencies suggest that the 
introduction of water trading in Melbourne is not very likely to affect neither the 
timing/location of water use, nor the quality of the return flows to any greater extent. 

 The introduction of a water market can inspire/encourage entitlement holders to trade 
previously unused water, thereby leaving less water to the environment. 

 The expectation is that the environmental water holders can make use of the flexibility 
water trading brings about to increase the benefits for the environment. This is 
supported by previous experiences. 

5.9 Rural-urban water trade 
As was mentioned in chapter 5.2, the low number of actors in the Melbourne system could limit 
the potential of a water market here. It was also suggested that the market in the future could 
be broadened by allowing for third-party access. Another alternative is to allow for rural-urban 
trade. This is however considered, by some, to be relatively controversial. 

5.9.1 Increasing efficiency 
In chapter 5.2.1, it was described that a well-functioning water market can emerge when there is 
variability in water demand and/or supply between different actors. Considering the different 
water-use characteristics among urban and rural water users, it is thus likely that a market 
scheme allowing for trade between them all would be well placed. This is also supported by a 
number of studies arguing that rural-urban trade is preferred for efficiency reasons. For instance, 
the Productivity Commission (2011) means that such a trading scheme would bring about 
incentives for improved allocative efficiency. According to Grafton et al. (2011), the fact that 
urban users pay a lot more for the water than rural users do indicates that there are efficiency 
imbalances in the current water allocation. Hodgson (2006) explains that rural-urban trade for 
this reason is likely to be beneficial, in efficiency terms. By the same logic, the National Water 
Commission (2012) advocates that the artificial restrictions preventing rural-urban trade from 
happening should be removed. Removing (or easing up) these restrictions is also supported by 
PricewaterhouseCoopers (2006) and Frontier Economics (2008), arguing that they indeed may 
mean that the water is currently not allocated to its highest-valued uses. 
PricewaterhouseCoopers (2006) makes a minor reservation in this matter, noting that the 
importance of some of the rules should not be underestimated.  
 
The National Water Commission (2012) concludes that there are large benefits to be gained 
from allowing for rural-urban trade, even calling interregional trade ‘critical’ when trying to 
achieve the full benefits of a water market. Dwyer et al. (2005) mean that the benefits would fall 
on both buyers and sellers. Person C (2015) confirms that a broader, rural-urban, water market 
further increases the likelihood for water to be allocated to where it is most highly valued. 
Person F (2015) is arguing very much in favour of rural-urban trade, stating that the controversy 
surrounding such a solution is simply following from ‘badly managed politics’. Young (2010) sees 
the removal of restrictions as difficult but necessary in developing efficient water markets.  
 
Person D (2015) describes that urban water authorities and rural communities already have 
been trading within northern Victoria. These urban authorities have, in line with what can be 
expected, been putting water on the market when they have had more than enough to meet the 
likely demand and have conversely bought water from irrigators in other times. Person C (2015) 
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further describes that there is a notion that the farmers in the north might see the possibility to 
make a profit by selling water to the Melbourne authorities. If so, there is indeed room for 
rural-urban water transfers. In relation to the risk framework, what can be understood from all 
of this is that a rural-urban market increases the opportunity for the water market to 
redistribute water within a larger system and thereby support an (increased) allocative 
efficiency. This clearly constitutes and opportunity associated with water markets.  
 
It was stated in chapter 5.1.4 that trading promoting efficiency also means that it could help in 
deferring the next major water augmentation. From what has been outlined in the previous 
paragraphs, the fact that rural-urban trade likely would promote efficiency even further also 
means that it could postpone the next major water augmentation additionally. The National 
Water Commission (2012) does say that the possibility for urban users to gain access to rural 
water could delay or altogether escape the need for investments in for instance a desalination 
plant for supply security. Frontier Economics (2008) and Sibly (2008) agree on that few, if any, 
urban bulk water projects could compete with rural water in terms of cost. In other words, 
allowing for rural-urban trade would also be promoting productive efficiency and moreover most 
likely having positive impacts on supply security and delivery of affordable essential water 
services. The National Water Commission (2010, 2012) indeed notes that water purchases by 
urban authorities in the MDB have proven to be not only useful but vital for supply security.  

5.9.2 Effects from outward trading 
Person D (2015) means that the main problem with rural-urban trade is related to politics and 
reputation. The interviewee does not consider rural-urban trade to actually pose a threat in 
terms of resource availability, but argues that the hinder lies in the perception among some that 
such trade would allow for water to be transferred to Melbourne at the expense of people in 
rural Victoria. Person C (2015) is of the same opinion, explaining that the Australian history 
circles around irrigation and the access to water. Edwards et al. (2008) found that it is common 
among actors within the MDB to think that trading out of an area brings about negative social 
and economic impacts for the selling community. Because of this, transferring (trading) water 
from agricultural to urban areas is controversial. In other words, allowing for rural-urban trade 
could pose a threat towards the quest for liveable and sustainable communities outside the 
Melbourne area.  
 
However, the factual impacts from water trading on a local community can, according to 
Frontier Economics et al. (2007), be both positive and negative. The National Water Commission 
(2010) in turn declares that outward trading does not necessarily mean that wealth is leaving the 
area. Furthermore, Peterson et al. (2004) found that allowing for interregional trade is likely to 
lower the decrease in gross regional product otherwise following from a reduction of water in 
the southern MDB. Nevertheless, as Young et al. (2006) concludes, even if the economy as a 
whole is likely to benefit from rural-urban trading, the level of benefits on a more local level is 
likely to vary. This means that the risks rural-urban water trade entails cannot be expected to be 
equally distributed. Additionally, the very perception that the effects might be negative is in 
itself to some extent a threat, no matter the actual outcome.  
 
Besides that it entails negative social and economic impacts, it is also a common perception that 
interbasin trades, i.e. the kind of trades that potentially would be undertaken if allowing for 
Melbourne to trade with the northern Victoria market, could have extensive hydrological effects 
(Chong and Sunding, 2006). Howe (2000, p.7) states that it is “axiomatic that out-of-basin 
transfers will have a negative effect on the basin-of-origin and a positive one on the basin-of-
destination”, exemplifying with how diminished flows in the former are being harmful for the 
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vegetation there. Honey-Rosés (2009) in turn describes that, according to watershed managers, 
sustainability implies keeping the water local. In other words, rural-urban trade does likely bring 
about threats towards the environment.  

5.9.3 Magnitude of trading activities 
If the Melbourne water market was expanded to include rural-urban trade, it would likely cause 
a period of unrest. Person C (2015) means that there is always a risk for a large new trader to 
disturb the market. From a strict economic perspective, this is not necessarily a negative. 
Nevertheless, as was described earlier in relation to allowing for third party access to the 
market, it could potentially cause a change in the industry constitution. However, Person C 
(2015) does not expect the Melbourne retailers to have a great influence in northern Victoria 
since they “would be operating on a marginal basis”. Because of this, Person C (2015) assumes 
that the amount of water the retailers potentially would be putting on the market would be 
small in comparison to the amount offered by other actors. Young et al. (2006) further expect for 
the amount of water traded from rural to urban areas to be quite small. This suggests that the 
risks associated with allowing for rural-urban trade would not be that prominent. DG Consulting 
(2012) however describes that the Melbourne retailers actually could shock the market if they 
were to make large volumes available over a short period of time.  
 
If the Melbourne actors decided to run the desalination plant and offer that water for sale in 
northern Victoria, Person C (2015) also sees that a larger impact could be expected. The costs of 
installing pumps and transferring water from the south to the north would on the other hand be 
substantial, most likely not making such a scheme very cost-efficient. However, Person C (2015) 
means that this would ultimately be up to the market to decide. As was described in chapter 
5.5.1, the physical constraints on water transfer could limit a market’s ability to support an 
efficient water use. Clearly, this is even more prominent in the case of rural-urban trade and 
associated water transfers than for intraregional trade. The National Water Commission (2012) 
notes that physical (hydrological) constraints are one impediment to rural-urban water markets. 
Additionally, Chong and Sunding (2006) describe the high conveyance costs as one of the 
reasons to why rural-urban water transfers are not more prevalent. Following from this, 
Person C (2015) concludes that it is likely for most rural-urban trades to be virtual rather than 
involving an actual physical transfer of water. 

5.9.4 Summary 
 Considering the different water-use characteristics among urban and rural water users, a 

market scheme allowing for trade between these actors would likely be well placed, 
increasing the opportunity for the water market to (re-)distribute water within a larger 
system, thereby supporting an (increased) allocative efficiency as well as supply security 
and delivery of affordable essential water services. 

 It is a common perception among rural populations that water trading out of an area 
brings about negative social and economic consequences for the selling community. Even 
if this is not necessarily the case in reality, the very perception that rural-urban trade 
would induce negative impacts constitutes a threat towards the quest for liveable and 
sustainable communities. 

 Interbasin trades mean that water is being transferred further away from its source, 
making negative environmental effects more likely.  

 The extent to which the Melbourne water authorities could have an impact on the rural 
water market depends on how much water they would make available there. However, 
considering that they likely would be operating on a marginal basis and taking the 
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physical constraints associated with rural-urban water transfers into account, their 
impact is believed to be relatively limited. 

 As a result of the physical limitations on water transfers and the high conveyance costs, it 
is likely that most rural-urban trades would be virtual rather than involving an actual 
transfer of water.  

5.10 Other experiences 
Several studies (e.g. Dwyer et al., 2005; Bjornlund, 2006, 2004, 2008, 2002; National Water 
Commission, 2010, 2012; Frontier Economics et al., 2007; Chong and Sunding, 2006; Kiem, 2013; 
EBC et al., 2011) have assessed the consequences of water trading within the farming 
community. If rural-urban trading was to be introduced, it is reasonable to assume that some of 
these already identified effects will be amplified. For this reason, in the following paragraphs, 
the social and economic effects of trading within the rural community will briefly be outlined and 
related to the risk framework. If looking for a more comprehensive review of the consequences 
within rural societies, please turn to the used references.  

5.10.1 Increased flexibility 
Firstly, a range of studies have found that trading, both according to theory and in practice, have 
provided farmers with flexibility, thereby functioning as a useful tool when dealing with changing 
circumstances such as drought induced scarcity (e.g. Dwyer et al., 2005; Horne, 2012; National 
Water Commission, 2012, 2010; Bjornlund, 2006, 2004, 2008). This flexibility is a part of what is 
creating an efficient water use and in other words constitutes an opportunity brought about by 
water markets. Bjornlund (2002) found that some farmers use the market to retain their 
lifestyle, others in order to become larger and more viable and a third group opportunistically. 
Additionally, Frontier Economics et al. (2007) and the National Water Commission (2012) state 
that water markets have made it possible for farmers to make retirement and exit decisions 
more easily. In other words, a water market also offers opportunities in relation to the liveability 
and sustainability of the farming community.  

5.10.2 Forward and backward linkages 
However, Kiem (2013) notes that flexibility does not ensure desirable outcomes, indicating that 
there are also threats towards the aforementioned objectives. Important to take into account is 
that the effects from water trading are not kept at the individual farm level. As Chong and 
Sunding (2006) describe, there can be far-reaching forward and backward linkages to other 
country activities. The National Water Commission (2010) says that flow-on effects are complex 
and likely to vary. In short, the starting point is however that water trading, following from a 
redistribution of industry and jobs, changes the demographics of rural communities (Kiem, 
2013).  
 
Chong and Sunding (2006) describe that a change in farming practices and the associated farm 
employment affects the sales of supporting businesses and changes the community tax base. 
Edwards, Cheers and Bjornlund (2008) found that community members consider water markets 
to contribute to a declining number of family farms, thereby stimulating a downturn in local 
economic opportunities and a diminished community functioning. EBC et al. (2011) further 
specify that there are concerns about legacy issues for remaining farmers, including stranded 
assets problems and higher variable farm operating costs. Bjornlund (2008) also recognises that 
there can be social repercussions for farmers selling a part of their entitlements. Furthermore, as 
the population composition changes, so does the cultural values of the community. For instance, 
there have been reports that the willingness to participate in local clubs and societies are 
declining, that there has been a reduction in the number of sporting clubs and that it is 
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becoming increasingly difficult to find farming wives willing to engage in voluntary work in 
schools, sporting clubs and day care facilities (Bjornlund, 2008).  
 
All in all, to the extent water trading contributes to farms being abandoned, it also potentially 
contributes to fewer local economic opportunities and a diminished community functioning, and 
to a different population composition and thereby different cultural setting. This should be 
interpreted as risks, mostly likely threats, in relation to in particular the quest for liveable and 
sustainable communities. 

5.10.3 Perception vs. reality 
However, as was indicated in the previous section by the formulation “community members 
consider…”, there can be a difference in what water markets are perceived or expected to 
contribute to and what has actually happened. This was also noted earlier in relation to 
rural-urban transfers and the outward trading of water. Edwards, Cheers and Bjornlund (2008) 
found that available data indeed supports that there is a decline in the number of family farms, 
but that the data is giving mixed signals in relation to the range of local economic opportunities 
and is elusive about community functioning. Bjornlund (2008, p.13) also summarises that even if 
qualitative evidence suggests that the perception is that water trading cause change for the 
worse, census data indicate that “rural communities have shown resilience and managed to 
maintain population and economic activity despite the export of water”. The National Water 
Commission (2010, 2012) in turn states that there is no strong relationship between regional 
water trading patterns and socioeconomic outcomes. It should be noted that since water is 
moving to those who value it most, reduced water use does not necessarily cause a proportional 
reduction in the value of agricultural production (National Water Commission, 2010). Following 
from this, it can differ at what level the potential impact is felt. EBC et al. (2011) sum up by 
stating that water trading may have a significant community impact on a local scale, but that 
there are no discernible effects on a regional scale.  
 
Furthermore, even if there is a change, several studies point out that it is difficult to conclude 
whether this is following from the actual water trading or from factors such as drought and an 
ongoing structural adjustment process (Bjornlund, 2008; Frontier Economics et al., 2007; 
Edwards, Cheers and Bjornlund, 2008; National Water Commission, 2010). It could be that water 
trading works as a catalyst for (Frontier Economics et al., 2007) and/or accelerates other 
community processes (National Water Commission, 2010), but is not directly responsible for 
them. Taken together, it can thereby be concluded that water trading within rural communities 
does pose risks towards the liveability and sustainability of communities, but that the nature and 
magnitude of these risks are difficult to assess. Accordingly, it is also difficult to conclude what 
opportunities and threats an expansion to rural-urban trade might bring about or amplify. Again, 
the very perception that water trading is responsible for change, whether the change is desirable 
or not, is in itself a risk. However, the National Water Commission (National Water Commission, 
2010, 2012) found that the farming community is becoming more positive towards water 
trading.  

5.10.4 Experiences from other industries 
Person C (2015) describes that, as with any market, there will be aspects keeping a water market 
in Melbourne from functioning perfectly. The interviewee concludes that this market will 
struggle with all the ‘usual things’, including asymmetrical information and people trying to take 
advantage of the system (in addition to the many other issues brought up throughout the 
results). This could limit the opportunities associated with water markets, and introduce further 
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threats. Person C (2015) argues that these problems will not be unique for the water markets 
but have already been experienced in other network industries.  
 
The Productivity Commission (2011) indeed suggests that there are lessons to be learnt from 
other utility sectors. Sibly (2008) argues that the success of reforms in other industries is an 
important driver behind the implementation of water markets. Frontier Economics (2008) in turn 
concludes that the overall positive experience from other utility sectors gives a clear message 
about the potential for increased efficiency and innovative outcomes that market-based 
approaches can bring about. Furthermore, as acknowledged by Person B (2015), it is to some 
extent possible for Melbourne to draw on the experiences of actual water trading from other 
places, even though there is not much known about water trading in an urban context. The 
possibilities to learn from other market reforms could be considered as an opportunity for 
Melbourne, since it could help in creating a well-functioning system. If this is done properly, it 
could arguably affect the market’s ability to support an efficient water use as well as the 
objectives behind Melbourne’s Water Future. 

5.10.5 Summary 
 Water trading in rural areas has provided farmers with increased flexibility, functioning 

as a useful tool when dealing with changing circumstances such as drought induced 
scarcity.  

 There are flow-on effects from the impacts of water trading on the individual farm to 
other parts of the society, and there is a perception that trading by inducing change in 
industry and jobs also changes the demographics of rural communities. The quantitative 
evidences regarding this phenomenon are not fully consistent.  

 When developing the framework for water trading, Melbourne could possibly draw on 
experiences of market reforms within other utility sectors. 

5.11 Public perception 
As can be understood from the disagreements and worries associated with rural-urban as well as 
exclusive rural water trade, water markets as a phenomenon can be controversial. It has been 
recognised that this is relevant in relation to the quest for liveable and sustainable communities. 
If the perception is that water trading brings about unwanted effects, the introduction of a water 
market, from this aspect, would not support sustainability. In the following paragraphs, the 
uncertainties in how the establishment of a water market potentially could be met by the 
community are further explored.  
 
Previously, it has been described that the opposition towards water markets often stems from 
the perception that the benefits the trading brings about are unevenly distributed. The 
resistance can however also be related to more fundamental belief systems. According to 
Hodgson (2006), there is frequently an ideological opposition towards market models for water. 
Chong and Sunding (2006) mean that one of the central arguments against water trading is the 
notion that water as a public good, comprising for instance visual elements, cultural, spiritual 
and religious values, should not be subject to market forces. Hodgson (2006) also recognises that 
there can be cultural and/or religious objections towards treating water as a tradeable 
commodity. The prevalence of these ideas puts forward additional reasons to why that the 
introduction of a water market can meet opposition from the public, having a negative impact 
on the water market’s ability to support a liveable and sustainable community.  
 
Others do not oppose the idea of treating water as a commodity, but nevertheless recognise 
that basic human and environmental water needs will have to be secured outside of the market 
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context (Chong and Sunding, 2006). Given the public good qualities of water, Chong and Sunding 
(2006) indeed find that it is incorrect to use economic efficiency as the only criteria for creating 
an efficient water allocation. Howe (2000, p.5) is of the same opinion, arguing that the social and 
cultural values water generates “are unlikely to be taken into account by private transactors in 
the market process”. Critics of water trading put forward that social equity and the environment 
must be taken into consideration when allocating the water (Chong and Sunding, 2006). This is 
also in line with what has been presented throughout the rest of this study’s result (see e.g. 
chapter 5.7). In relation to this, it was also noted that the government currently has the last 
saying and could intervene in any trading decision (see chapter 5.4.2).  
 
To what extent market imperfections can be addressed through the implementation of a proper 
framework will likely affect how the establishment and use of a water market will be met by the 
public, and thereby how much of a threat it poses towards the strive for sustainability. As was 
explained in relation to rural-urban trading, the perception of what consequences a market 
scheme will bring about might differ from the real-life situation. Hodgson (2006) points out that 
the introduction of modern water rights should not be confused with the ‘privatisation’ of water 
as a resource and Swaney (1988, p.43) states that “trading water is not the first step down the 
path to ultimate prostitution of water”. In the Melbourne context, with the water entitlement 
holders and thus potentially traders being government owned, this could be considered to be 
particularly true.  

5.11.1 Summary 
 Some groups oppose the use of water markets due to ideological, cultural and/or 

religious reasons, often based on the notion that water as a public good should not be 
subject to market forces. 

 Some groups do not oppose the idea of treating water as a commodity, but recognise 
that basic human and environmental water needs will have to be secured outside of the 
market context. 

 Considering the traits of the Melbourne water market, in particular fact that the involved 
actors ultimately are government owned entities and that the government has a high 
level of control over the market operation, the ethical considerations should be less of an 
issue here. 
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6 Summary and interpretation of results 
In this study, a risk has been understood as any uncertainty related to the Melbourne water 
market (i.e. either brought about by it or affecting its operation) that, if it occurs, would have an 
impact on either the efficiency of the water system or the quest for liveable and sustainable 
communities, the environmental health, water supply security, public health and/or affordability 
of essential water services. In the following sections, the risks identified and described 
throughout the results are summarised and categorised according to what objective they could 
potentially affect. From this, it is possible to identify the main barriers towards having an 
efficient and in other ways well-functioning water market in Melbourne. In chapter 7.5.1, these 
barriers are outlined together with a brief description of how they potentially could be 
overcome. 

6.1 Efficiency 
The basic feature of water trading is that it offers a way to redistribute the water to where it is 
most highly valued, promoting allocative efficiency within Melbourne’s water system. 
Additionally, by revealing a (more) true value for water as a resource, a water market could 
create a situation where it is possible to benchmark investment alternatives, thereby increasing 
the productive efficiency. Moreover, at the same time as the entitlement holders are being held 
accountable for their actions, the possibility to trade means that they have the capacity and 
incentive to influence the situation, in that way potentially increasing the dynamic efficiency. All 
this can be seen as opportunities introduced by a water market that, if they were realised, would 
increase the (allocative, productive and dynamic) efficiency of Melbourne’s water system. This, 
in turn, would bring about the opportunity to defer the next major water augmentation. 
 
However, there are also threats toward these opportunities for increased efficiency. Nothing in 
the results suggests that there might be a decrease in efficiency, but some uncertainties could 
mean that there will be fewer improvements than what was previously indicated. In particular, 
the limited number of market participants means that there could be few possibilities to trade. 
Furthermore, there are several reasons to why actors (currently) are more or less refraining from 
trade, also introducing threats towards the anticipated efficiency gains. These reasons include 
the lack of overall trading directives as well as individual security frameworks governing and 
guiding trading activities, the complicated legislation associated with water management, the 
fact that any trade must gain ministerial approval, that the value of the water is unknown 
(which, ironically, the water market is expected to change) and the lack of flexibility in customer 
pricing. The slow introduction of the market scheme means that trading prospects are being 
forgone and the recent change of government has made the situation unclear. 
 
In general, the need to physically transfer water according to trading outcomes can limit the 
prospects for trade, thereby hampering the efficiency gains. In the Melbourne system, this is 
however potentially less of a threat since the bulk entitlements here are specified on a systems 
level, to the Greater Yarra System – Thomson River Pool, and not on a reservoir level. It should 
nevertheless be noted that two bulk entitlement holders lack physical connection to the 
Melbourne supply system and that the conveyance capacity limits the trading possibilities also in 
relation to the others. Making use of virtual trading such as water swaps further increases the 
possibility to undertake trade and promote efficiency despite the physical constraints associated 
with water and infrastructure. 
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6.2 Liveability and sustainability 
As regards the quest for liveable and sustainable communities, nothing in the results suggests 
that the introduction of a water market for the entitlement holders will bring about any major 
opportunities. However, there could be ideological and religious opposition towards letting 
water as a public good be subject to market forces, in which case the introduction of a water 
market could be seen as a threat towards the liveability of the society. Additionally, the current 
lack of security framework potentially also introduces threats towards the same objective, if any 
trade was to be undertaken at the moment.  

6.3 Environment 
There are several risks, both in the form of opportunities and threats, in relation to the 
environment. For one thing, a water market could offer a means to solve a potential 
overallocation problem. It also makes it possible for the environmental water holder to acquire 
additional water for the environment and to readjust the water holdings and get around delivery 
constraints. This suggests that a water market could be used to deliberately affect the 
environmental health. If the introduction of a water market helps in deferring the next major 
water augmentation, as was suggested above, this would also likely mean less environmental 
harm. All these aspects could be seen as opportunities for the environment brought about by 
water trading, potentially also possible to realise in Melbourne.  
 
However, the introduction of a trading scheme could mean that the water is being moved more 
than before, and/or in new patterns, thereby interrupting the natural/previous flow regimes. 
Additionally, the option to trade could inspire entitlement holders to sell some previously 
unused water allocation, thus leaving less water available for the environment. Although these 
things have happened in other locations, it could be discussed how much of a threat it is in 
Melbourne, considering the manner in which the bulk entitlements are specified and how the 
water system is constructed. In any case, it cannot be ruled out that, in times of scarcity, there 
will be a pressure on the environmental water holder to make water available on the market, if 
there is a such available. The directions governing the management of the environmental water 
reserve, including any trade it may be subject to, are possibly mitigating some of these threats. 

6.4 Security 
A main feature of a water market is that it offers a way to realign supply and demand after a 
disturbance or shortfall, thereby avoiding the negative outcomes otherwise associated with it. 
This is closely connected to the overall opportunity for increased flexibility that is brought about 
by the possibility to trade. These aspects can be understood as opportunities in relation to the 
objective regarding secure water supplies also in the Melbourne case. A threat towards the same 
objective stems from the current lack of trading security framework among the Melbourne bulk 
entitlement holders.  

6.5 Public health 
Nothing in the results suggests that water trading in the current form will have any (direct) 
impact on the public health. 

6.6 Affordability 
The market scheme could bring about risks related to the affordability of the water services. 
Again, if there is indeed an increased efficiency, especially if the next major water augmentation 
is deferred, this could be translated into an opportunity for lower customer prices. 
Unfortunately, the current lack of security frameworks potentially introduces threats in this 
regard.  
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A main aspect that has to be taken into account in relation to affordability is however the 
current lack of flexibility in customer pricing in Melbourne, meaning that any potential cost 
reductions will currently not (directly) benefit the end customers. While limiting the threat for 
increased customer prices, it also prohibits the opportunity for decreasing the same. The prices 
can currently only be affected if water has to be ordered from the desalination plant. Thus, the 
only way in which a water market at present can have a directly negative impact on the 
affordability is if it causes the need for desalinated water. Conversely, if trading could keep such 
water from having to be ordered, it would instead be positive in relation to affordability. 

6.7 Other aspects 
Overall, the continuous establishment of the market on the one hand could be seen as a threat 
in that it may mean that insufficient arrangements are left in place for an unnecessary long 
period of time. On the other hand, it gives time and possibility to optimise the system, making 
sure any negative impacts are limited while reinforcing the positive ones. Thus, this continuous 
adjustment could be seen as a threat as well as an opportunity. The same goes for the relatively 
substantial governmental interference. While slowing down the trading process and limiting the 
scope of the market, it offers a way to mitigate some threats.  

6.8 Future developments 
If the Melbourne water market was to be broadened to allow for third-party access, this would 
bring about opportunity for further increasing the efficiency. Allowing community groups to act 
as traders would mean that their interests could be more explicitly taken into account, if so 
potentially with positive impacts on the liveability of Melbourne. However, third-party access 
could entail greater regulatory costs and fragmentation, and increased competition could 
potentially bring about disputable effects as regards liveability and sustainability. 
 
Moreover, there is the possibility to allow for rural-urban trade, also with the opportunity to 
increase the efficiency over a wider system. The threats associated with this are unfortunately 
substantial, in particular towards liveability since there is a public resistance towards transferring 
water out from an area. It is believed, somewhat rightfully, that trading in rural areas has 
contributed to a declining number of family farms, thereby stimulating a downturn in local 
economic opportunities and a diminished community functioning. Allowing for rural-urban trade 
could potentially increase (the perception of) this, introducing threats towards e.g. liveability.  
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7 Discussion 
From the results, it is clear that the introduction of a water market in Melbourne could bring 
about risks, both in the sense of opportunities and threats, in relation to the efficiency of the 
water system as well as in relation to the objectives behind Melbourne’s Water Future. In the 
following, the findings of the study are summarised, reviewed and analysed. This serves to 
provide a deeper understanding of how the results should be interpreted, both by revising and 
contrasting the risks, and by sketching the limitations of the study.  
 
Firstly, the results are discussed in relation to each of the aforementioned objectives. When this 
is done, the overall risk profile is analysed, including the distribution of the risks in relation to the 
different objectives, the fact that the risks are described on a rather general level and the 
interactions between opportunities and threats. In addition, it is examined whether the risks will 
at all be realised and what they should or could be compared with. After that, what has been 
said about a broadening of the market is analysed, focusing on the fact that this likely would 
introduce new and/or exaggerate both opportunities and threats. Subsequently, the limitations 
of the present study are assessed, paying special attention to the many ambiguities of the risk 
concept and how the objectives the risks were identified in respect to affects the process. 
Finally, some recommendations are made. In particular, five main barriers associated with the 
Melbourne water market are outlined and it is briefly suggested how they could be overcome. 

7.1 Interpretation of results 
Since it was recognised in the methodology that a risk exists in relation to a project objective, 
risks were in the present study understood as uncertainties that, if they were to occur, would 
affect the efficiency of the water system and/or any of the objectives behind Melbourne’s Water 
Future. As can be understood from chapter 6, this study argues that the introduction of a water 
market in Melbourne brings about risks in relation to water system efficiency, the liveability and 
sustainability of communities, the environment, water supply security and, potentially, the 
affordability of water services.  
 
It was beyond the scope of the study to assess e.g. the magnitude of these risks or to conclude 
on whether the opportunities outweigh the risks, but some suggestions about the importance 
and prevalence of the risks and what aspects that need further attention can nevertheless be 
made. In the following, the results are reviewed and analysed in relation to each of the 
objectives, with the exception of the one regarding public health since nothing was found to be 
associated with this aspect. 

7.1.1 Efficiency 
As was described in chapter 3.1.4, one of the key objectives behind the latest bulk entitlement 
reform in Melbourne was to “establish transparent wholesale water markets that support 
efficient water use across the system” (Department of Environment and Primary Industries, 
2014a, p.3). A substantial part of the result also revolves around the fact that a water market is 
likely to promote increased allocative, productive and dynamic efficiency. Considering that this is 
the basic feature of any market scheme and also the main reason for the establishment of a 
water market in Melbourne, this should come as no surprise. Nevertheless, it is reassuring that 
the findings of this study suggest that increased efficiency indeed is a great opportunity brought 
about by a water market. While the opportunities for increased efficiency following from a 
redistribution of resources are general attributes of a market, the threats towards realising these 
opportunities are more specific for the Melbourne situation. In particular, the limited number of 
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market participants and the different reasons to why actors are currently refraining from trade 
could keep the otherwise anticipated efficiency gains from being realised.  
 
In the results, it was suggested that an increased efficiency could be a part of postponing the 
next major water augmentation in Melbourne. This line of argument should be given further 
attention. Yes, it seems logical that the possibility for redistribution means that the water to a 
larger extent will be used where it is most highly valued, thereby decreasing the need to add 
new supply sources to the system. Additionally, the chance to make a profit by selling excess 
water may encourage increased water conservation and inspire new innovative approaches to 
water management. However, could it not also be that the chance to purchase additional water 
in case of a shortfall gives less need to make sure that the shortfall does not happen in the first 
place? This clearly depends on the costs the different alternatives are believed to impose. 
 
Furthermore, the water system must still be designed so that it can cope with the worst possible 
scenario. Thus, the time for and scale of the next major water augmentation is not solely 
dependent on when and how it is needed in order to meet the everyday water demand, but also 
when it is needed for the overall system security. Even if water trading could serve as a way to 
increase efficiency and decrease the need for additional supply sources during a not too dry 
period, it should not be taken for granted that it would have been enough to secure the system 
during e.g. the Millennium Drought. In other words, the relation between level of efficiency and 
water augmentations may not be as straightforward as implied in the results. Clearly, the issue 
should be given further attention.  
 
Although efficiency improvements are highly welcome considering the challenges the 
Melbourne water system is facing, the supplementary question becomes about what impacts 
such improvements potentially could bring about. The issue was touched upon in chapter 5.1.1 
when it was pointed out that a state considered to be efficient allocative wise might entail 
undesired environmental and/or social consequences. The problem picture is similar in relation 
to productive efficiency. Although a water market might bring about a more true value for water, 
it will invariably fail to take all social and environmental aspects into consideration. As it was said 
in the background (chapter 3.2.2.3) – externalities will always exist. 
 
However, it was also said that there could be circumstances where a market nevertheless can be 
considered as a desirable allocation mechanism. Considering its many positive traits, (some of) 
the unwanted consequences could potentially be accepted (also depending on what other 
alternatives there might be – see chapter 7.2.5) and/or, if possible, managed. This is why it was 
argued in chapter 4 that the implementation of a water market, or any other arrangement for 
efficiency improvement, all in all most preferably should support the overall aim of the water 
system management, or at least not conflict too much with the same. It was also for this reason 
the introduction of a water market was assessed in relation to the objectives behind 
Melbourne’s Water Future. In this way, Kiem’s (2013) concerns about what constitutes a ‘high 
value use’ that were presented in the results were acknowledged and in some sense taken into 
consideration. 

7.1.2 Liveability and sustainability 
The objective of Melbourne’s Water Future to have a water system that supports liveable and 
sustainable communities is broad and in many respects open for interpretation. As can be 
understood from the results, trading in rural areas has been associated with flow-on effects to 
other parts of society. However, it was also noted that it is difficult to pinpoint to what extent a 
downturn in the local economy and social life is a result of trading and what is associated with an 
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ongoing structural adjustment process. In Melbourne, this could correspond to a difficulty in 
isolating the impacts from water trading on the society both from the general effects from the 
societal evolvement at large and from the effects associated with other aspects of the water 
industry transition, e.g. making use of rain- and stormwater to a larger extent than before (see 
Office of Living Victoria, 2013). Additionally, while a water market could have impacts on the 
society, the society will undoubtedly have impacts on the water market functioning – to the very 
least, it was following from outward pressures on the water industry that a water market was 
established at all.  
 
As was explained in chapter 2, rural and urban water industries differ from each other and 
because of this, any impacts within a rural setting cannot be straight off expected to occur also 
within an urban context. This is important to keep in mind when analysing the identified risks. In 
the results, it was described that the flexibility brought about by water markets has made it 
easier for farmers to either retain their lifestyle or retire, both obviously with consequences for 
the local society. However, it cannot be considered an option for a water retailer or RUWC in 
Melbourne to quit or make a fundamental change of its core business of providing water 
services (what could potentially happen is the development of new technologies or ways of 
using the water, for instance the instalment of rainwater tanks (see Office of Living Victoria, 
2013)). This suggests that having a water market in Melbourne is unlikely to have the same 
substantial impact on the society as its rural counterpart arguably has had. A water market here 
would be an issue for the industry, but not necessarily be noticed by the general public.  
 
For this reason, it could also be questioned how prominent the risk for ideological and/or 
religious opposition towards water trading and a perceived commoditisation of water would be 
in Melbourne. On the one hand, it was noted in the results that such opposition is ‘frequent’, on 
the other hand that that there could still be room for a market as long as social (and 
environmental) issues are properly dealt with. The fact that the actors involved in the Melbourne 
market are government owned entities and that the government arguably has a high level of 
control over the market operation (see chapter 5.4) should make the ethical considerations and 
threats less prevalent here. As was suggested in the result, the government would not allow for 
a situation where customers did not get their basic level of service, although it could be 
questioned how bad the situation would have to be for it to actually decide to intervene. In any 
case, the contemplated Melbourne market is at the moment not about giving private actors free 
rein and the extent to which this market is actually about commoditisation could thus be 
debated. However, to introduce a market at all could potentially be seen as an initial step down 
this path, in which case public opposition (now or later) and the reasons for this must still be 
taken into consideration.  
 
Additionally, considering the fact that virtually everyone in the Melbourne area are relying on 
the water services provided by the retailers or RUWCs, the indirect effects on the general public 
and their somewhat hidden interests in the matter still means risks like public opposition must 
be taken into consideration. Moreover, as was noted in the results, it is important that any 
trading activities are undertaken keeping the public’s best interest in mind, which is why the 
current lack of security framework is problematic. All in all, considering how essential the water 
services provided by the entitlement holders are, it could be argued that anything affecting their 
operations will entail risks for the rest of the society. However, from what this study has found, 
the uncertainties do not seem to be too extensive in terms of liveability. If the Melbourne water 
market at any stage is expanded to also encompass rural areas (or the other way around), the 
impacts for the rural regions in question must also be taken into consideration. 
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7.1.3 Environment 
There were a substantial number of risks identified in relation to the environment. Some of 
these risks were found to be more direct, for instance the possibility to use a water market to 
solve a potential overallocation problem, whereas others were more indirect, following from 
other trading activities. What can be noted in this regard is that the former category contains 
opportunities whereas the latter instead comprises threats. Since the more direct impacts result 
from deliberate actions, it should hardly come as a surprise that these can be expected to 
contribute to a positive effect on the environment. The indirect effects could also be described 
as unintended ones, in which case it is also more likely for threats to be involved. In relation to 
this, it is thus necessary to take into consideration that, in order for the opportunities to be 
realised, the institution acting on behalf of the environment (i.e. the VEWH in this case) must 
have the understanding and capability to make this happen.  
 
From the risks described in the results, what does this mean in practice? For one thing, in order 
for it to be possible to exploit the opportunity to solve a potential overallocation problem as well 
as acquiring additional water for the environment, the VEWH must have sufficient financial 
means. This is to some extent also the case if/when seeking to readjust water holdings and get 
around delivery constraints. What could happen if this is not the case? Clearly, the 
aforementioned opportunities will not be realised. However, this does not necessarily mean that 
there will be an environmental degradation but, strictly speaking, only that the possibility for 
improvements will be forgone. In an extreme case, as was noted in the result, the possibility to 
trade could potentially open up for the VEWH to dispose of some of its holdings. All in all, it can 
be understood that the financial situation of the VEWH can be expected to have an impact on 
the risk profile in relation to the environment. It should again be emphasised, as was noted in 
the results, that the framework governing the VEWH’s trade and the fact that any trade in 
Melbourne is likely to be on a marginal basis likely make the risks less prominent.  
 
It was suggested in the results that the Melbourne actors’ similar water use characteristics 
among other things likely lessens the threat for substantially altered quantity and quality of the 
water flows here. It was also said that the Melbourne water entitlement holders do not have the 
same possibility to increase water catchment efficiencies as does e.g. a farmer. In a relatively 
direct sense, this is probably true, but from a wider perspective and taking a WWCM approach 
into consideration, it could indeed be that they decide to make use of alternative sources of 
water. To what extent this would be encouraged by the water market can be debated, but if this 
is indeed the case, the water market would to some extent have contributed to altering the 
water flows also in Melbourne. What can be understood is in other words that the possibility for 
changed timing and location of water flows should not be ignored in the Melbourne context, but 
that a relatively limited market scope means that this is probably less of an issue here than in 
some other contexts.  
 
The perhaps most fundamental, but highly present, threat towards the environment was 
described in the results as the risk for letting the market operate within a flawed allocation 
system. Thus, already in the implementation stage, it is important to take the environmental 
requirements into consideration. In the Melbourne case, as was mentioned in the results and 
the background, there is no more water available for trade than was previously already allocated 
to the different actors. If the system is overallocated (which is for another study to decide), this 
is in other words in a way a remnant from the past. Even if a potential overallocation thus is not 
directly due to the implementation of a market scheme, it is still as problematic and needs 
attention. As was noted in the results, what could happen is also that actors start making 
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previously unused water available on the market, thereby making a potential overallocation 
more prominent and urgent. At the same time, having a water market also introduces a way to 
deal with such an overallocation problem, as has been done in northern Victoria. 
 
Taken together, when having a water holder acting on behalf of the environment, a water 
market is not necessarily negative for the environmental health, as is otherwise natural to 
suspect. In fact, there is a range of opportunities involved also for the environment and giving 
the VEWH the possibility to utilise a market when managing the EWR also in the Melbourne 
system would indeed bring about an additional level of flexibility. As in relation to the other 
objectives, it is however fundamental that the market is set to operate within a framework that 
seeks to mitigate the threats while making the most of the opportunities. 

7.1.4 Security 
In chapter 6, it was concluded that a water market can be an important tool in providing secure 
water supplies efficiently, one of the objectives behind Melbourne’s Water Future, since its very 
main feature is that it offers a way to redistribute the available water. It was recognised that a 
water market can affect and be affected by security approaches both on the level of the 
individual retailer/RUWC and on a systems level, and that these aspects are interconnected. In 
relation to the systems security, it was also suggested in the results that the flexibility a water 
market introduces is particularly relevant in relation to future changes such as an uneven 
population growth. Considering the challenges associated with the Melbourne water system, 
flexibility in relation to security is likely an important opportunity here.  
 
However, as has been noted several times throughout the results, the current lack of security 
framework is problematic. If any trades were to be undertaken despite the absence of security 
guidelines, this introduces threats that could affect other objectives such as liveability. Even if 
security guidelines will never guarantee that there will be no negative impacts, it would still 
mitigate the possibility and/or extent of any such. Then again, since this absence of security 
framework is one of the things keeping the entitlement holders from trading, the current 
problem is rather that trading options and thereby possibilities for efficiency improvements are 
being foregone than that ‘insecure’ trades are undertaken. 
 
As with e.g. the objective of liveable communities, the objective to provide secure water supplies 
is very broad. Thus, any security guidelines are likely to have to encompass a range of different 
aspects, alternatively be kept on a general level. In developing security guidelines, this risk 
review can potentially be used as a starting point, since it describes (some of) the uncertainties 
that need to be addressed (see also Appendix: Risk compilation). Clearly, further analysis on a 
more detailed level is needed as a supplement. As described above, the overall system security 
must also be taken into consideration.  
 
In this study, the security aspects of making the seasonal water determination, briefly described 
in chapter 3.1.4.1, have not been investigated since they are not directly associated with the 
possibility to trade. However, this procedure is fundamental since it decides the annual volume 
of water that is likely to be available from the Melbourne water supply system and any insecurity 
here could mean that a water market is operating under flawed conditions (see also about 
overallocation in chapter 5.8.1.1).  

7.1.5 Affordability 
It was described in the results how the lack of flexibility in the current customer pricing scheme 
is problematic for different reasons. In relation to affordability, it is highly relevant since it means 
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that the customers’ bills cannot be affected by any trading outcomes. On the one hand, this can 
be seen as insurance, preventing unfavourable trading from resulting in high customer prices. On 
the other hand, it just as well keeps favourable trades from being reflected in the same. In any 
case, this lack of flexibility means that the prospects of having a water market affecting the 
affordability of essential water services in the short run are clearly limited, if not to say 
non-existent. That being said, any effects will eventually be passed to customers. 
 
If allowing for a bit more speculation, there could however be potential indirect effects. For 
instance, an improved efficiency could affect the entitlement holders’ overhead costs and 
thereby the level of service provided to the customers, keeping the same price. Furthermore, as 
was mentioned in the results, it would affect the prices if water was to be ordered from the 
desalination plant. In such a situation, it could be difficult to determine to what extent the use of 
a water market caused the need for desalinated water, or if the possibility to trade even delayed 
this need. Clearly, there are indeed uncertainties associated with water markets and 
affordability, something that should be taken into consideration when the customer prices are 
being revised. 

7.2 Overall risk profile 
In the following, the overall risk profile of introducing and running a water market in Melbourne 
is outlined. The distribution of the risks in relation to the different objectives is commented on 
and it is recognised that the identification and description of the risks have been kept on a fairly 
general level. After that, the interactions between opportunities and threats are assessed, 
followed by some comments around whether the identified risks will be realised. Finally, it is 
recognised that merely identifying the risks does not provide an answer to a question about 
whether a water market should be implemented or not since this also requires an assessment of 
other possible alternatives.  

7.2.1 Risk distribution 
Even if the configuration of this study means that the risks neither should nor could be set 
against each other, the findings can be used to get an idea about what areas that might be more 
or less affected by the implementation and running of a water market. The results, as described 
above, suggest that there is a range of risks (i.e. uncertainties) associated with efficiency and, as 
regards the objectives behind Melbourne’s Water Future, with the environment, whilst fewer 
are associated with liveability, security and affordability. This can serve as an indication for 
where to focus further research.  
 
Additionally, it can be observed that opportunities have been identified in relation to the 
environment, security and (potentially) affordability, but that only threats were found in relation 
to liveability. Again, since the risks have merely been identified and not in any way measured, no 
definite conclusions should be drawn from this. That being said, it could potentially be argued 
that the lack of opportunities in relation to liveability is problematic since it makes it more likely 
for a water market to have an overall negative impact in this aspect. In relation to the other 
objectives, it is still (more) open for discussion whether the overall impact will be negative or 
positive.  
 
It would however be unrealistic to look for a solution where trade-offs did not have to be made, 
as Person C (2015) points out and the Productivity Commission (2011) stresses. Thus, the case 
with opportunities and threats being unevenly distributed could merely be seen as a 
manifestation of reality rather than as a sign of the inappropriateness of having a water market. 
Mapping of risks, as has been done here, can then serve as a basis for further decision making 
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and action planning. Relevant in relation to this is also how far-reaching and inclusive the risk-
identification is. For instance, nothing in the findings suggests that the introduction of a water 
market in Melbourne will have an impact on the public health. However, as has been the case 
with trading within rural societies, there might be flow-on effects that can be difficult to foresee.  
 
This in turn also relates to the fact that some of the risks are, or could be, following from other 
risks. In particular, it was mentioned that an increase in efficiency could be positive in relation to 
affordability and that it also could be positive for the environment if it would mean that the next 
major water augmentation was deferred. Such ‘second tier risks’ are challenging to deal with 
since the level of vagueness increases. It also illustrates the difficulty in that if a risk is examined 
in great enough detail, the potential effects associated with it are rapidly becoming 
incomprehensible, potentially affecting virtually all objectives. For instance, if water trading is 
causing water to be moved more than before, this could have a negative impact on the 
environment. The environmental status in turn affects the liveability and sustainability of a 
society, as well as the occurrence and magnitude of disturbances such as droughts, which is 
related to security, etc. Thus, the risk distribution presented in this study is not conclusive.  

7.2.2 Vagueness 
A recurring characteristic among the identified risks is that several of them are rather vague 
and/or general. This includes the threat for ideological/religious opposition, the opportunity to 
realign supply-demand after a disturbance and the opportunity for increased affordability. This is 
partly due to the nature of risks as uncertain events, meaning that they are difficult to pinpoint, 
but also follows from the configuration and limitations of this study (see chapter 7.4) and the 
overall unclear situation in Melbourne (in other words – the very reason to why this study was 
carried out).  
 
The vagueness does not mean that this risk identification is not relevant or accurate, but 
suggests that more (specific) assessments should be undertaken before any excessive and/or 
irreversible actions are commenced. For instance, this study indicates that the introduction of a 
water market could be perceived as problematic by the general public and briefly suggests that 
the relatively extensive governmental involvement could be mitigating in this aspect, but does 
not go into any more details than that. Similarly, it was said in the results that a water market 
could cause the water to be moved more than before, thereby bringing about negative effects 
for the environment, but also that this does not necessarily have to be the case in Melbourne 
since the entitlements are specified on a systems rather than on a reservoir level. Clearly, the 
vagueness in the risk characterisation can be seen in relation to all the different objectives but 
are perhaps more prominent in relation to the Melbourne Water Future ones than in relation to 
efficiency. 

7.2.3 Opportunities and threats 
Another characteristic that is recurring is related to the nature of some of the threats. A threat 
was defined as an uncertainty that if it was to occur would have a negative impact on the 
objectives. However, some of the threats are not necessarily threatening to have a direct 
negative impact on the objectives but rather to dampen the positive impacts from the 
opportunities on the same. This is perhaps particularly prominent in the case of efficiency risks. 
As was mentioned in chapter 6.1, there are some threats towards the opportunities for 
efficiency improvements, but the threats in themselves will not cause a decrease in efficiency. 
For instance, the limited number of market participants could mean that there will be few 
trading opportunities, which means limited possibilities to redistribute the water and therefore 
less efficiency improvement, but it will not mean that there will be a decrease in efficiency in 
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relation to the previous state. The situation in relation to affordability is similar. The lack of 
flexibility in customer pricing means that potential efficiency gains will not (directly) translate 
into lower customer prices, but it does not mean that the prices will increase. This suggests that 
the threats cannot be considered in isolation from the opportunities.  
 
At the same time, it is neither the case that a threat in relation to an objective can be accepted 
as long as there are also opportunities involved. As is pointed out in e.g. the ISO standard on risk, 
aspects such as risk distribution must also be taken into consideration before any final decision 
can be made in this regard (International Organization for Standardization, 2009). It was 
mentioned above that there will always be trade-offs in what threats can be tolerated and 
managed in order to exploit the opportunities. In relation to this, it is also relevant to note that 
there are characteristics that could be mitigating in relation to a threat but at the same time 
potentially could reduce the possibility to exploit an opportunity. An example of this is how the 
water trading scheme in Melbourne is introduced in a continuous fashion. As was described in 
the result, this on the one hand creates an opportunity to optimise the system but on the other 
hand also means that trading options are being forgone. Another example is the extent of 
governmental involvement. While a substantial governmental involvement is positive in relation 
to e.g. equity issues, having the government dictating the terms for the market gives less room 
to realise the efficiency improvements. These situations further highlights that there are 
unavoidable trade-offs between opportunities and threats. 
 
On a similar note, it was described in the results that the implementation of a water market 
could offer an opportunity to reveal a (more) true value for water, but that the entitlement 
holders currently are refraining from trade because they do not know this value. This Catch-22 
situation further highlights the all but straight forward situation and challenges that will be met. 
It could also be seen as a symptom of the general situation in Melbourne whereby the 
somewhat unclear state of affairs is keeping the entitlement holders from trading, thereby 
retaining status quo.  
 
All in all, does it seem to be any contradiction in having a water market supporting an efficient 
water use and at the same time realising the objectives of Melbourne’s Water Future? On the 
one hand, as has been described, having a water market will most likely bring about impacts also 
in relation to other aspects such as the environment and liveability of Melbourne. This indeed 
suggests that improving (economic) efficiency may have unintended, potentially unwanted, 
consequences. On the other hand, these consequences must not be purely negative. 
Furthermore, it also comes down to the question of what is meant by the word ‘efficient’. Real 
life experience suggests that market failures are way too prevalent and that social and 
environmental values are not taken into considerations by the general, ‘efficient’, market. 
However, if a market is operating within a framework safeguarding such values, there is not 
necessarily a contradiction in bringing about efficiency and realising the objectives behind 
Melbourne’s Water Future, although there will likely be some trade-offs. 

7.2.4 Risk realisation  
Having actors engaging in trade is what constitutes a market. As long as no or very limited trade 
is undertaken, most of the risks identified in the results will not be realised or can be considered 
as irrelevant. For instance, no trading means that the water will not be moved in a different way 
than before, therefore not affecting the environment any differently. Similarly, no trading means 
that the customer prices will not be affected. An exception in this matter could be the incidence 
of ideological/religious opposition, which basically stems from the very possibility to trade rather 
than the actual number of trades (although the latter probably can play a role too).  
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In theory, a limited number of market transactions within a given (water) system may indicate 
that the (water) distribution already is in balance and that there is no need/incentive to trade. 
Currently in Melbourne, as was commented on earlier, there is however other aspects such as 
the lack of security framework that keeps trade from happening. Additionally, and perhaps more 
problematic, it was recognised that the small number of possible market participants in 
Melbourne and their similar traits also likely limit the scope for a water market here, potentially 
even making it impossible to have one. Clearly, if this is indeed the case, the nature of the other 
risks is virtually irrelevant, since there will not be a market situation within which they can be 
realised. Thus, the state with the limited number of entitlement holders should be taken 
seriously and deserves further attention. For instance, it is interesting to investigate whether a 
highly limited amount of water trades involving limited volumes of water brings about fewer and 
minor risks than a more extensive market situation would do.  
 
Taken together, what can be understood is that most of the risks identified in this study will 
certainly not materialise at the moment, for different reasons. Additionally, even if/when trading 
activities are commenced, it is far from certain what the actual impacts will be. In other words, 
while the potential impacts from a water market should not be underestimated, it is 
questionable how significant the risks will be considering the many limitations associated with 
water trading in Melbourne.  

7.2.5 Alternative approaches 
What is more, in addition to the significance of the risks, when evaluating and deciding whether 
a water market is desirable or not, it ultimately depends on what the alternative is and thus 
what the market scheme is compared with. This fact is noted by for instance Sibly (2008), further 
describing how it is often an implicit assumption that the current, politicised, water management 
regime is working satisfactorily. However, he is also quick to point out that this is not the case. 
For this reason, when trying to decide whether the identified water market risks can be 
accepted, it is not only relevant to assess their overall possible impacts but also to compare this 
to the impacts from any alternative solution, potentially including the situation if nothing is 
changed. In doing so, it is likely that the previously mentioned challenges with attributing a 
particular impact to a specific solution or measurement will be further highlighted, but also 
potentially better understood.  
 
In Melbourne, it has however already been decided that the bulk entitlement holders should 
have the possibility to trade amongst each other. In other words, the next step is to design the 
market in order to make the most of the opportunities while mitigating the threats rather than 
to make a decision on whether to have a market or not. As was noted in the result, ‘learning by 
doing’ is considered as an appropriate approach in this regard. This suggests that the Melbourne 
entitlement holders should not fear exploring the possibilities the market scheme could bring 
about. However, as Person E (2015) points out in relation to the environmental water holdings, 
trading water is merely one of the tools available for water management. 

7.3 Broadening of the market 
Considering the abovementioned risks associated with the limited number of market 
participants, it was natural to also briefly identify the risks associated with a broadening of the 
market. In doing this, it was recognised that such a broadening could entail third-party access to 
the market and/or allowing for rural-urban trade. The reason behind broadening the market like 
this and the main opportunity associated with it is basically the same – making it possible to 
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redistribute water within a larger system, taking more actors’ preferences more explicitly into 
account.  
 
From the results it is clear that a broadening of the market would introduce new risks. For 
instance, it was recognised that the public could purchase water for recreational water use, 
thereby bringing about opportunities for improved liveability. However, several of the risks 
associated with a broadening of the market could simply be considered as a reinforcement of 
the risks already present. This includes, but is not limited to, the environmental effects stemming 
from an increased water movement and the increased costs brought about by a larger number 
of market participants. Additionally, the controversies already associated with trade within rural 
areas would likely be reinforced if allowing for (more extensive) rural-urban trade.  
 
All in all, a broadening of the market would thus likely increase the level of uncertainty – but this 
is both in terms of opportunities and risks. As with the general market approach, the chance to 
make improvements also comes with a cost and when making a decision in this matter there will 
always be trade-offs; on the one hand, increased efficiency and on the other hand potentially 
increased downturn in local economic opportunities etc. In the case of rural-urban trade, the 
distribution of risks should likely be given even more attention since it was pointed out in the 
results that water transfers to Melbourne could be considered to take place at the expense of 
people in rural Victoria. Yes, it is suggested in the results that allowing for rural-urban trade 
could help in deferring the next major water augmentation in Melbourne, but the water used for 
this will be transferred from somewhere else and it would be foolish to think that this could 
happen without risks for the sellers.  
 
In an ideal situation, the amount of compensation for selling water will be sufficient to cover the 
lack of benefits otherwise experienced from having access to that water, but considering the 
existence of market failures, it is important to question to what extent this will be the case. 
Additionally, as was noted in the results, even a well-functioning market can bring about (what 
can be perceived as) unwanted changes such as a restructuring of industry constitution. These 
two aspects further emphasises the need to have a sound framework within which the market 
can operate, controlling any less favourable traits of a market scheme. What needs to be 
considered is what the ultimate goal of having a water market is and how much could potentially 
be ‘sacrificed’ along the way in order to realise this goal. 
 
Investigating the scope for rural-urban trade further is in any case recommended by a vast range 
of studies (e.g. National Water Commission, 2012; Productivity Commission, 2011; 
PricewaterhouseCoopers, 2006; Frontier Economics, 2008), supporting the idea of that this could 
be the next logical step in developing a water market in the Melbourne area. Apart from the 
other aspects, the physical limitations of transferring water between Melbourne and for instance 
northern Victoria must also be given attention. Even if virtual trades were posted as an 
alternative, some actual water must by the end of the day be available for the buyer. Thus, there 
is just so much room for virtual trades.  
 
As pointed out in the results, if considering allowing for third-party access to a water market, it 
should be kept in mind that water management is not a part of the core business for most 
industries – a fact that could mean the scope for such a broadening is less than initially thought. 
There are also other alternatives for expanding the market suggested throughout the literature 
but not included in this study. For instance, the market could be set to include groundwater, as 
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to a small extent has been done in the southern MDB (National Water Commission, 2010). 
Markets for greywater and stormwater have also been mentioned (see e.g. Young, 2000).  

7.4 About the study  
This study set out to identify uncertainties associated with the introduction and running of a 
water market in Melbourne that if they were realised could affect the efficiency of the water 
system and/or any of the objectives behind Melbourne’s Water Future. Without a doubt, there 
are aspects affecting the study’s relevance and credibility.  

7.4.1 Credibility and limitations of the results 
For one thing, the study is in many aspects kept on a general level, meaning that a deeper 
understanding and analysis of the different risks are not undertaken. This is reflected in the 
vagueness of the identified risks, as was discussed in chapter 7.2.2. While this to some extent is a 
result of the study’s broad aim, the unclear situation in Melbourne in general also contributes to 
this, as does the fact that the information provided by the interviewees and in the literature is 
often formulated in sweeping terms. Moreover, a lot of the information is related to water 
trading in rural settings, which introduces uncertainties as regards how valid the information at 
all is in the Melbourne context. Even if this has been taken into consideration, the potential 
deviations here cannot be completely disregarded when assessing the legitimacy of the study.  
 
Another issue affecting the credibility of the results is the author’s limited experience from water 
management in general and the Melbourne situation in particular. This leaves more room than 
desirable for misinterpretations and confusion. Additionally, it meant that parts of the interviews 
had to be spent trying to understand the water system in general terms rather than focusing on 
the uncertainties associated with having a water market. If having the possibility to redo the 
interviews, and/or doing more of them, the author would have structured the questions in a 
slightly different manner, more explicitly targeting the uncertainty associated with a certain 
aspect and what this could potentially mean. While the semi-structured interviews were 
beneficial in the sense that they allowed for a more open exploration of the topic, they at the 
same time contributed to keeping the answers given on an overarching level. This does not 
mean that the results of this study are inaccurate, but suggests that there are more details and 
aspects to delve into.  
 
Similarly, it could be questioned how applicable the information from the interviews as well as 
the literature is in relation to the risk framework and how qualified the author is to make 
assumptions in this regard. As was described in chapter 4.2.1, the literature and the information 
provided in the interviews was studied searching for ‘uncertain aspects’, using a set of guiding 
questions. This means that the understanding and skills of the author to a relatively large extent 
affects what information was considered as relevant and thus was included in the results. Again, 
this does not mean that the results are inaccurate but simply that there are interpretations 
involved affecting the credibility and objectivity of the study. As always, additional interviews 
and literature assessment would most likely provide a deeper and more comprehensive 
understanding of the topic at hand.  
 
All in all, the issues outlined here mean that the study should be understood for what it is – an 
initial overview, mapping and reviewing the opportunities and threats associated with having a 
water market in Melbourne, but not a detailed assessment of any risk in particular. Ideas about 
the future can never be other than speculations – informed speculations, at best, but still 
speculations. This also relates to the fact that the risk concept per se, as was described in 
chapter 3.3, is ambiguous. In the following sections, what this means in relation to the present 
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study is further discussed, along with some comments about the objectives the risks were 
identified in relation to.  

7.4.2 The risk concept 
As was stated in the methodology (see chapter 4), the actual risk is an uncertainty that should be 
distinguished from its cause and the potential effects it could bring about. While this sounds 
straightforward in theory, it is less clear cut in practice. Throughout this study, when a subject 
outlined in the literature or by the interviewees was presented as being associated with 
uncertainties, it was still often far from obvious what should or could be classified as the 
opportunity or threat. While this to some extent is inevitable due to the fleeting nature of risks, 
the ambiguities are further aggravated by the comprehensiveness of the water market project 
and the uncertainties associated with the project as such (e.g. “what will happen now?”).  
 
For example, it was rather clear that the interviewees considered the lack of flexibility in 
customer pricing in Melbourne to be problematic – but what is the uncertainty here? The 
configuration of the current pricing scheme is a ‘fact’ and should therefore be classified as a 
cause. It was suggested that the predetermined customer prices mean that the entitlement 
holders do not really have any economic incentive to undertake trade. In relation to this, it was 
relatively easy to see the extent to which this will actually restrict the number of trades as the 
uncertainty, making the classification fairly straightforward.  
 
An additional risk could potentially be found in relation to the extent customers (will not) adjust 
their water usage in line with trading outcomes. In this case, it could however be argued that the 
extent of customer adjustment is not really an uncertainty – customers will simply not adjust 
since trades will certainly not affect the prices. In other words, while this means that the net 
water use will most likely not be (directly) affected by the market scheme, thereby limiting the 
water market’s efficiency increasing ability, it is not apparent what is the actual uncertainty – if 
there is one at all.  
 
Ambiguities such as this could have been caused by a confusion of ‘risk’ with ‘issue’ or ‘difficulty’, 
something Hillson (2003) describes as a common mistake that should be avoided. Additionally, 
Hillson (2003) means that a clear separation of causes, risks and effects is important for the 
credibility and effectiveness of the risk process. However, being very strict in these aspects was 
not considered as vital in order to fulfil the ultimate goal of this study – to identify and highlight 
the opportunities and threats associated with having a water market in Melbourne. Rather, not 
relaxing the strictness would have resulted in a less comprehensive description of the situation, 
thereby limiting the usefulness of the risk mapping. For this reason, although bringing about an 
element of arbitrariness to the study, the categorisation into cause, risk and effect was used as a 
supporting tool rather than as an imperative framework. As is clear from the ambiguities 
described above, it however means that the risk compilation presented in Table 1 (see Appendix: 
Risk compilation) should not be thought of as conclusive. This study has served to identify 
hypotheses about what might happen, not about what will happen. 
 
Relevant here is also the fact that it was not always apparent what to include in the notion of 
‘risks associated with water trading in Melbourne’. One example of what has been described as a 
risk is a potential change in timing and location of water use, possibly affecting the environment, 
another example is the current lack of security framework likely impeding market participation. 
However, the nature of these both risks differs. While the former is a threat introduced by the 
possibility to trade, the latter is a threat towards the very functioning of a market. To some 
extent, encountering these two types of risks is consistent with the use of both the objectives 
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behind Melbourne’s Water Future and the objective regarding efficiency. At the same time, it 
illustrates how broad the set of risk this study targeted is. Therefore, it further highlights that the 
generated risk compilation should not be considered to be complete – not that there is ever such 
a thing as an exhaustive set of risks. Risk identifications and assessments will never be anything 
else than a best estimate based on the information currently available (Hillson, 2003).  
 
Considering these challenges, would it have been better to make use of another methodology? 
On the one hand, a less strict approach would mean that there is less need to cram reluctant 
subjects into the cause-risk-effect framework. On the other hand, considering how elusive the 
concept of risk is, it seems likely that a more permissive methodology would have introduced 
even more arbitrariness. No matter the approach, it is challenging to stay true to the fact that 
there is a wide range of uncertainties and potential impacts, and at the same time not allow for 
too much interpretation and farfetched conclusions. As Hillson (2003) rightly points out, the 
future is inherently uncertain. This is the very reason to why risks need to be given attention, but 
at the same time means that the results from this will also be inherently uncertain.  

7.4.3 The objectives 
As the reader should be familiar with by now, a risk has been understood as an uncertainty that 
if it was to occur would affect one or more of the project’s objectives. The objectives in this case 
were to have a water market supporting an efficient water use and the objectives behind 
Melbourne’s Water Future. Unsurprisingly, it was never explicitly stated by the interviewees or 
in the literature which objectives could be affected. This interpretation was made by the author 
and, to some extent, affects the study’s integrity. Although the reader should be aware of this, it 
is not considered to conflict with the aim of the study. Again, the study serves to provide 
suggestions about what could happen and thus which objectives might be affected but does not 
make any final conclusion in this regard.  
 
Although the used objectives, as has been previously mentioned, are very broad and inclusive, 
there are at the same time aspects that are not taken into consideration by them. For instance, it 
was mentioned in the results that water transfers may require pumping, which in turn could 
cause emissions of greenhouse gases following from the associated energy usage. It could be 
argued that such an impact is not all that relevant in relation to the objectives. In this case, it 
depends on how the objective regarding the support of sustainable communities is interpreted. 
Another ambiguity can be found in relation to the environmental risks. Strictly speaking, the 
objective is about protecting the environmental health of urban waterways and bays – neither 
other parts of the environment, nor waterways outside urban areas. These two examples 
illustrate how a strict interpretation of the objectives could cause potentially relevant risks to be 
ignored. 
 
Furthermore, all of the objectives are about Melbourne’s water future. Thus, it could be argued 
that any risks that would cause an impact outside of the Melbourne area should be excluded. 
However, apart from the objective targeting the environmental health of urban waterways and 
bays, it is never explicitly stated in the actual objectives what areas are taken into consideration. 
In other words, it is not entirely impossible to include risks that would affect e.g. the liveability of 
rural areas. While on the one hand a too narrow set of objectives means that important aspects 
and risks are excluded, a too inclusive set on the other hand dilute the relevance and 
meaningfulness of the same and any risk assessment the objectives are used within. 
 
As has been briefly explored in relation to a potential broadening of the market, it comes down 
to at what level efficiency, sustainability, or any other aspect is considered. Is the ultimate goal 
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to have an efficient water system in Melbourne, in Victoria or even in Australia? Does 
sustainability require that things are kept unchanged or could there be a period of unrest and 
restructuring before finding a new, more sustainable but different, equilibrium? Could a smaller 
system be considered as efficient and/or sustainable if it exists within a larger system that is not? 
Questions like these are relevant when formulating the objectives for the development of 
Melbourne’s water system and thus when assessing the risks associated with any changes to the 
same.  
 
The majority of this study is based on the vision of the previous Victorian government. As was 
described in the background in chapter 3.1.4, the OLV does however no longer exist and 
following from the change of government last year, the management directives for Melbourne’s 
water system are expected to be reviewed. This means that the Melbourne Water Future and its 
objectives are no longer up to date. In a way, this also means that the relevancy of this entire 
study can be questioned. However, when deciding to base the risk identification on the 
objectives behind Melbourne’s Water Future, it was argued that it was with these in mind the 
way was paved for having a water market in Melbourne. Furthermore, it was considered to be 
unlikely that any new management directives would be fundamentally different from the 
previous ones.  

7.4.4 Generalisability 
Are the risks mapped in the results valid also in relation to other urban water markets? To some 
extent, the answer is yes. If for no other reason, a significant part of the results is based on a 
literature review about experiences from other water markets. The risks obtained from this are 
not that specific for Melbourne. This includes for instance the opportunities for increased 
efficiency, the risks associated with the environment and the flexibility positive for security 
reasons.  
 
However, there are also characteristics in Melbourne that make some of the risks more specific 
to this context. For example, the efficiency improvement is to some extent restricted by the 
limited number of market participants, the environmental risks are in much dependent on the 
existence of and directives for an environmental water holder and the formulation of a security 
framework for trades will, unsurprisingly, affect the security risks. Additionally, it was suggested 
in the results that the fact that the bulk entitlements in Melbourne are specified on a systems 
level instead of a reservoir level could simplify trade since it likely means that the need for 
physical transportation of water is less. As with the other risks, it is uncertain to what extent this 
will be the case and how extensive the impacts from this would be. However, it illustrates 
another area within which different urban settings could have different preconditions and 
therefore end up with different risk constitutions. 

7.5 Recommendations  
In the following section, recommendations for how to progress based on the findings are 
outlined. This is followed by an additional description of what future studies could address.  

7.5.1 Barriers and ways forward 
From the threats outlined in chapter 6 and examined in the discussion, it is possible to identify 
some barriers that could be addressed in order to make the most of the market scheme. The 
small number of market participants is such a barrier, which could be overcome by e.g. allowing 
for third-party access and/or rural-urban trade. The risks associated with this have briefly been 
described and the potential implications from a broadening of the market are complex and 
potentially extensive. Clearly, the advantages and disadvantages need further attention before 
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any decision is made in this matter. A second barrier is the inflexible customer pricing, not 
making it impossible to have a water market but limiting the scope for one. Exploring the 
possibilities for and implications of more flexible customer pricing when it is time for the next 
pricing regulation could therefore be an alternative.  
 
A third barrier is that any trade currently needs ministerial approval. A possible way to resolve 
this could potentially be to develop a set of trading rules that the minister ratifies and that 
another authority such as Melbourne Water then is responsible to check for compliance against. 
Since all the entitlement holders are ultimately government owned, the government would still 
have the possibility to step in and enforce or prevent a trade. A fourth barrier is the lack of 
security guidelines governing each entitlement holder’s trading activities. At the moment, it is 
one of the reasons to why no trade is being undertaken. Thus, there is a need to develop such 
security guidelines and/or to look into other possible solutions in this matter. 
 
A fifth and final barrier is the slow implementation process of the market scheme, limiting its 
influence over the water system’s performance. This to some extent encompasses all the other 
barriers. In order to actually have water trading in Melbourne, the new government could 
explore whether it is worthwhile developing a policy for urban water use, governing the water 
market functioning. If possible, a broad political agreement in this aspect would be beneficial. 
The other barriers should be addressed simultaneously. Modelling different scenarios for 
Melbourne’s water system whereby water trading could play a role could help in this.  

7.5.2 Future studies 
Besides the barriers and ways forward outlined above, there are some additional 
recommendations for what future studies concerning the Melbourne water market could 
address. Since it could be debated to what extent the experiences from rural water markets are 
at all valid in an urban context, it could be relevant to pay more attention to how these two 
settings deviate and what this could mean in relation to having a water market. It could also be 
relevant to let stakeholders review the identified risks and comment on their validity and 
relevance. Additionally, as has been briefly mentioned in the discussion, before planning any 
actions from what risks have been identified, aspects such as the magnitude of each impact, the 
likelihood for it to happen, the risk distribution and time-frame within which any impacts would 
be experienced should be taken into consideration, in line with what is recommended by Hillson 
(2003). In other words, it would be useful to undertake more detailed risk assessments for the 
different risk areas. This could also be beneficial in relation to the development of directives and 
security frameworks.  
 
At the same time, more detailed assessments may be difficult to undertake as long as the 
development of the Melbourne water market is not making any progress. If/when the 
management directives for Melbourne’s water system are updated the risk identification should 
be revised accordingly. Since the fact that the value of the water in Melbourne currently is 
unknown makes the entitlement holders hesitant to engage in any trading, it could also be 
worthwhile to make an initial estimation in this regard. For similar reasons, it could be useful for 
a study to make a suggestion about appropriate security criteria for Melbourne’s retailers as 
regards their trading activities. Additionally, any potential future developments such as a 
broadening of the market also deserve more attention. 
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From a longer perspective, it would be interesting to review which of the risks were actually 
realised, which was not and why this was the case. Such information could be useful in the 
development of other (urban) water markets. Furthermore – was there any positive or negative 
outcomes that could be linked to the water market but that were not identified here? Clearly, 
there is a range of aspects for future studies to investigate. 
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8 Conclusions 
Melbourne is facing a range of challenges associated with recurring droughts and population 
growth. In the wake of the Millennium Drought, recognising economic and management 
inefficiencies, a new government agency was given the task to drive reform within the water 
sector. Consequently, a blueprint called Melbourne’s Water Future was created, advocating 
integrated water cycle management with the objectives to enable a water system that supports 
liveable and sustainable communities, protects the environmental health of urban waterways 
and bays, provides secure water supplies efficiently, protects public health and delivers 
affordable essential water services.  
 
In order to achieve this, new water entitlement arrangements for the Greater Yarra System – 
Thomson River Pool were introduced. The source (harvesting) bulk entitlements and the 
associated responsibilities were assigned to Melbourne Water, and the delivery bulk 
entitlements to Melbourne’s three retail corporations (City West Water, South East Water and 
Yarra Valley Water) and four regional urban water corporations (RUWCs) (Barwon Water, 
South Gippsland Water, Western Water and Westernport Water). The idea was to empower the 
water corporations, giving them the possibility to individually manage the supply and demand 
balance. As a part of this, it was also decided that the bulk entitlement holders are allowed to 
trade water, seeking to establish a water market in Melbourne that supports an efficient water 
use across the system. The Victorian Environmental Water Holder is also allowed to trade, if this 
is believed to be beneficial for the environment.  
 
However, none of the Melbourne bulk entitlement holders has yet made use of the possibility to 
trade and it is currently unclear what will happen next in this regard. Recognising this and also 
the lack of previous experiences from water trading in urban contexts, the present study set out 
to identify and review the risks (i.e. opportunities and threats) associated with the Melbourne 
water trading scheme. A risk was understood as an uncertainty that, if it was to occur, would 
have an impact on the project objectives – not only the quest for efficiency but also the overall 
objectives for the water system management. In this way, it was acknowledged and taken into 
consideration that economic efficiency may bring about unwanted consequences in relation to 
other aspects.  
 
In order to achieve the aim, the objectives of the present study were to identify aspects related 
to the market implementation and running but associated with uncertainties and recognise 
whether the uncertainties, if they were to occur, would affect the water market’s ability to 
support an efficient water use and/or one or more of the objectives governing the management 
of the Melbourne water system as described in Melbourne’s Water Future. Additionally, after 
examining and to some extent contrasting the identified risks, the final objective was to create a 
description of the main barriers that could limit the scope of the Melbourne water market 
and/or have a negative impact in another aspect, including suggesting how these barriers 
potentially could be addressed.  
 
Unsurprisingly, the study recognised that the main trait and a substantial opportunity of a water 
market indeed is that it is likely to promote increased efficiency from three aspects. By offering a 
way to redistribute water to where it is most highly valued, it could promote allocative 
efficiency. Additionally, by revealing a more true value of the water, a water market would make 
it possible to benchmark different investment alternatives against each other and thereby 
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promote an increased productive efficiency. Furthermore, the possibility to make a profit means 
that the dynamic efficiency could increase. Taken together, increased efficiency within the water 
system could defer the next major water augmentation and help in identifying the cheapest way 
to undertake this when it is necessary.  
 
However, the small number of market participants in Melbourne and their similar water use 
characteristics could limit the trading opportunities and thereby the associated efficiency 
improvements. Furthermore, the lack of security frameworks for how to deal with trading, the 
fact that any trade must get ministerial approval, the fact that the value of water is unknown and 
the lack of flexibility in customer pricing are reasons to why actors currently are refraining from 
trade, thereby also keeping any efficiency improvements from happening. With some potential 
exception, the risks in relation to the objectives behind Melbourne’s Water Future will neither 
be realised unless any actual trade is undertaken. Provided that trade is indeed happening, the 
present study identified opportunities associated with the Melbourne water market in relation 
to the environment, security and potentially affordability, but only threats in relation to 
liveability. Nothing suggests that a water market in Melbourne would have any noticeable 
impacts on the public health.  
 
As regards the environment, there are opportunities directly brought about by the possibility to 
trade if this is done in order to deal with overallocation or to optimise environmental supply and 
demand. For this to be realised, the environmental water holder must however have sufficient 
financial means. There are also indirect effects from trading activities involving other actors since 
such activities affect the timing, quantity and quality of the water flows. Furthermore, the 
possibility to trade enables for previously unused water to be made available on the market and 
bought for consumptive use, if so leaving less water to support the ecosystems. A fundamental 
aspect in relation to the environmental risks is that a water market is not set to operate within 
an overallocated water system.  
 
In respect to security, a main opportunity with having the possibility to trade is that it adds 
another level of flexibility to the water management. In case of a disturbance such as a drought, 
or uneven population growth throughout Melbourne, the water market can prove to be helpful 
in redistributing the available water. However, even if the market means that it could be possible 
to buy back water from a previous sale or to acquire additional water if necessary, it must be 
remembered that this is associated with costs that can be substantial. Clearly, the possibility to 
trade must be managed sensibly, which is why the current lack of security framework 
safeguarding the trade is problematic. However, rather than meaning that ‘insecure’ trades are 
being undertaken, it currently means that there are no trades at all.  
 
When it comes to affordability, the potential impacts from both the opportunities and threats 
are limited due to the fact that trading outcomes currently cannot be reflected in customer 
pricing. In other words, any cost decreases following from increased efficiency will not be 
transferred to the customers. On the other hand, expensive water purchases will neither affect 
the customers’ bills.  
 
Finally, the objective of Melbourne’s Water Future to have a water system that supports liveable 
and sustainable communities is broad and in many respects open for interpretation. Trading in 
rural areas has been associated with flow-on effects to other parts of society, bringing about 
both opportunities and threats. However, rural and urban water industries differ. For instance, a 
Melbourne retail corporation or RUWC cannot, unlike a farmer, chose to retire or drastically 



 75 

change what type of water services it offers (although potentially making use of e.g. greywater 
to a greater extent than previously done). Thus, the same extensive impacts on the liveability of 
the society as in some rural settings are unlikely to be realised in Melbourne.  
 
Nevertheless, the very perception that this might happen can be considered a risk in this 
context. Furthermore, ideological and/or religious opposition towards treating water as a 
tradeable commodity could still exist. The fact that all the water market participants in 
Melbourne ultimately are government owned actors could potentially be mitigating in this 
aspect. It could also be argued that any improvement in the water system in general, e.g. 
increased efficiency or supply security, to some extent is positive for the liveability of the 
customers since virtually everyone in the Melbourne area are dependent on the water services 
provided by this water system.  
 
While some of the aspects that have been described as threats do not threaten to have an 
overall negative impact, they do indeed potentially hamper the positive effects otherwise 
brought about by the opportunities. In any case, as was recognised throughout the discussion, 
there will always have to be trade-offs between the opportunities and threats, and when 
deciding whether a market scheme is preferable or not there are also other aspects such as risk 
distribution that should be taken into consideration. In this regard, the risks with having a 
market should be related to what other alternatives there might be for the development of the 
water system.  
 
Furthermore, it was suggested in the result that the limited number of market participants in 
Melbourne potentially means that there will not be a water market at all here, in which case any 
further investigations about the market impacts seems rather meaningless. Since a broadening 
of the market could serve as a way to overcome the issue with the limited number of 
participants, the risks associated with an extension of the Melbourne market to allow for 
third-party access and/or rural-urban trade were briefly outlined. It was however recognised 
that doing the former, in addition to the opportunity for increased efficiency, also comes with 
the threat of greater regulatory costs, fragmentation and disputable effects on the industry 
constitution. The latter is associated with (the perception of) an increase in the downturn in 
regional economic opportunities and a diminished community functioning. If considering a 
broadening of the Melbourne water market, it should however be further investigated how 
substantial any trade could and would be before jumping to conclusions about the size of the 
impacts. 
 
From what was described in relation to the risks, five main barriers that could be addressed in 
order to make the most of the market scheme were observed. Firstly, the limited number of 
market participants is a barrier, suggesting that allowing for third-party access and/or 
rural-urban trade (although recognising that physical aspects could be a limiting factor in this 
case) could be further investigated. Secondly, the inflexible customer pricing could potentially be 
reviewed. Thirdly, the fact that any trade currently needs ministerial approval is a limiting factor 
that could potentially be overcome by developing a set of trading rules that safeguards the 
market functioning. Fourthly, the entitlement holders are recommended to develop own 
security guidelines so as to overcome the threats brought about by the current absence of such. 
Fifthly, the somewhat slow manner in which the market scheme is being implemented on the 
one hand gives room to optimise but on the other hand means that trading opportunities are 
being forgone. Since other studies have recommended a learning by doing approach, it is 
suggested for the actors involved in Melbourne to investigate how they could start making use 
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of the possibility to trade and, potentially, that the government explores whether it is 
worthwhile to develop a policy for urban water use, governing and guiding the water market 
functioning. 
 
It should be noted that all off the risks are described on an overarching level and often in rather 
general terms. While this to some extent is unavoidable due to the fleeting nature of risk and the 
currently somewhat unclear situation in Melbourne, it is also a result of the comprehensiveness 
of the study, keeping it from going into much detail. Moreover, the classification of study areas 
into a cause-risk-effect framework was sometimes rather freely interpreted with the advantage 
of producing a fuller overview but at the same time also introducing some more subjectivity. For 
these reasons, the present study should not be considered as a complete risk assessment but an 
initial step in mapping the risks, indicating what areas are in need of further attention both in 
terms of additional scientific studies and in relation to the development of e.g. security 
frameworks.  
 
Even if the Office of Living Victoria has been abolished, the bulk entitlement reform and 
possibility for bulk entitlement holders to engage in trade that were introduced by it seems to 
remain unchanged. Taken together, as can be expected, there are both opportunities and 
threats associated with the introduction of a water market in Melbourne. While there is the 
opportunity for increased efficiency, the possible impacts in relation to other important aspects 
are both potentially positive and negative. Thus, the key is to develop a water market seeking to 
promote the identified opportunities while mitigating the threats, indeed giving the water 
corporations in Melbourne the possibility to use the new management tool for managing their 
respective demand and supply balances without compromising the level of service towards their 
customers. Hopefully, this study can help in pointing out directions in this regard, however 
leaving it open for discussion how much of a market there will ever actually be in Melbourne.  
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Appendix: Risk compilation 
Below, in Table 1, is a compilation of the risks associated with the introduction and running of a water market in Melbourne as identified and 
described throughout the results of the present study. The topics are categorised according to the cause-risk-effect framework described in the 
methodology, but it should be noted that this classification is associated with some subjectivities, as discussed in chapter 7.2. As previously 
emphasised, this means that the risk compilation should be understood as an initial mapping of uncertainties and not a conclusive, definite 
documentation.  

Table 1. Compilation of risks associated with a water market in Melbourne as described in the results, with each topic being categorised according to 
cause-risk-effect and the potentially affected objectives (i.e. efficient water use and the objectives behind Melbourne’s Water Future) indicated. 

CAUSE 
(definite event or set of 
circumstances) 

RISK 
(uncertainty, opportunity/threat)  

EFFECT 
(variations from project objectives) 

IMPACTED OBJECTIVE(S) 

The introduction of water trading (Re-)distribution of water 
according to economic value 

More efficient water use Efficient water use 

Social and environmental values 
not taken into consideration 

MWF1 

Reveals a (more) true value for 
water 

Making benchmarking of 
investment alternatives possible 

Efficient water use 

Provides the water authorities 
with incentive to and capacity for 
improved water management 

More efficient water use Efficient water use 

Defer the next major water 
augmentation (also following from 
the improvement in efficiency) 

MWF: 
- Environmental health 
- Secure water supply 
- Affordability 

Lower costs (also following from 
the improvement in efficiency) 

MWF: 
- Affordability 

Water has to be ordered from the 
desalination plant 

More expensive water for end 
customers 

MWF: 
- Affordability 

                                                        
1
 Melbourne’s Water Future, the objectives of 



II 

CAUSE 
(definite event or set of 
circumstances) 

RISK 
(uncertainty, opportunity/threat)  

EFFECT 
(variations from project objectives) 

IMPACTED OBJECTIVE(S) 

The limited number of market 
participants and their 
homogeneous characteristics 

Few trading opportunities, 
bilateral negotiations 

Limiting the scope of the market Efficient water use 
Also, not realising most of the 
other risks. 
 

The water industry changes slowly Difficult to evaluate measures put 
in place 

Could have a sub-optimal/well-
functioning system without 
realising it 

Efficient water use 
MWF 

Gives room for continuous 
adjustment 

Maximise positive and minimise 
negative outcomes 

Efficient water use 
MWF 

The current lack of trading 
framework/rules 

Impedes market participation Limiting the scope of the market Efficient water use 
Also, not realising most of the 
other risks. 

The legislation and directives 
governing the Melbourne water 
system are complicated 

Actors refraining from trading Limiting the scope of the market Efficient water use 
Also, not realising most of the 
other risks. 

Currently, trades must get a 
ministerial approval 

Slows down the process of trade Limiting the scope of the market Efficient water use 

The public good characteristics of 
water and the prevalence of 
market failures 

The market cannot bring about a 
resource allocation that is optimal 
from a societal point of view 

Negative community and/or 
environmental impact 

MWF 

All actors in the Melbourne system 
being owned by the government 

The government stepping in, 
giving instructions on how to 
act/demanding actors to do 
certain things 

Securing basic objectives regarding 
e.g. water security and affordability 

MWF 

Overruling the market decisions Efficient water use 

The change of government Currently unclear how the system 
management directives will 
change 

Limiting the scope of the market Efficient water use 



III 

CAUSE 
(definite event or set of 
circumstances) 

RISK 
(uncertainty, opportunity/threat)  

EFFECT 
(variations from project objectives) 

IMPACTED OBJECTIVE(S) 

Water being tangible, meaning 
there are physical constraints on 
how it can be moved (e.g. the 
water system being constructed for 
east-west flows, using gravity) 

Not being able to transfer the 
water according to a desired trade 

Limiting the scope of the market Efficient water use 

Not all Melbourne entitlement 
holders having physical access to 
the water system 

Not being able to transfer the 
water according to a desired trade 

Limiting the scope of the market Efficient water use 

Virtual trades Offer a way to overcome physical 
constraints otherwise limiting 
which trades can be undertaken 

Trades can (to some extent) be 
undertaken despite the physical 
limitations of the system, thereby 
extending the market potential 

Efficient water use 

Current water pricing scheme with 
predetermined prices for 
customers 

Customers not adjusting 
behaviour according to trading 
outcomes 

Limiting the scope of the market Efficient water use 

Current water pricing scheme with 
predetermined prices for 
customers, meaning retailers lack 
economic incentive to undertake 
trade 

Actors refraining from trading Limiting the scope of the market Efficient water use 
Also, not realising most of the 
other risks. 

Transaction costs involved when 
transferring the traded water 

Lower number of worthwhile 
trades/considered a reason to not 
undertake certain trades 

Limiting the scope of the market Efficient water use 

No costs for holding water in 
storages 

Actors lacking incentive to trade Limiting the scope of the market Efficient water use 

The currently unknown value of 
water in Melbourne 

Actors refraining from trade Limiting the scope of the market Efficient water use 

Trades potentially involving over- 
or undervalued water 

Water not (re-)distributed 
according to theory 

Efficient water use 



IV 

CAUSE 
(definite event or set of 
circumstances) 

RISK 
(uncertainty, opportunity/threat)  

EFFECT 
(variations from project objectives) 

IMPACTED OBJECTIVE(S) 

Major disturbance in the water 
supply (e.g. drought or bush fire) 

Trades used as a way to balance 
supply and demand 

Water supply secured MWF: 
- Secure water supply 

Excessive sale of water  Can make use of additional 
purchase(s) to regain balance 

Water supply secured, potentially 
at higher cost 

MWF: 
- Secure water supply 
- Affordability 

Current lack of security framework 
in relation to water trading 

Actors refraining from trading Limiting the scope of the market Efficient water use 
Also, not realising most of the 
other risks. 

‘Insecure’ trades are undertaken Compromising the security of water 
supply  

MWF 

Different retailers making use of 
different levels of 
restrictions/safety  

Uneven water supply, trade as a 
way to redistribute the available 
water 

Decreasing the need for water 
restrictions 

Efficient water use 
MWF 

Uneven population growth 
throughout Melbourne causing an 
uneven water demand  

Trade as a way to redistribute the 
available water 

More secure water system MWF: 
- Secure water system 

Flawed allocation system The water market comprises more 
water than can be sustainably 
withdrawn from the water sources 

Negative impacts on environmental 
health 

MWF: 
- Environmental health 

The introduction of water trading 
(in relation to the environment) 

The environmental water holder 
purchases water 
entitlements/allocations from the 
other entitlement holders  

More water available for 
environmental purposes 

MWF: 
- Environmental health 

The environmental water holder 
purchases water 
entitlements/allocations from the 
other entitlements holders, selling 
them at a later occasion  

More water available for the 
environment and/or at more 
favourable points in time 

MWF: 
- Environmental health 



V 

CAUSE 
(definite event or set of 
circumstances) 

RISK 
(uncertainty, opportunity/threat)  

EFFECT 
(variations from project objectives) 

IMPACTED OBJECTIVE(S) 

The environmental water holder 
can sell water in one system and 
purchase water in another system 

Making water available for 
environmental purposes where it is 
(most) needed 

MWF: 
- Environmental health 

The environmental water holder 
can purchase water where it is 
needed 

Making water available for 
environmental purposes despite 
delivery constraints 

MWF: 
- Environmental health 

Changing timing and location of 
water use 

Physically interrupting natural 
(previous) flow regimes 

MWF: 
- Environmental health 

Changing timing and location of 
water use, and water 
management practices  

Affecting water quality MWF: 
- Environmental health 

Actors selling previously unused 
water licenses 

Less water available for the 
environment 

MWF: 
- Environmental health 

The VEWH not planning its 
activities to involve trade, instead 
making use of an opportunistic 
trading approach 

The VEWH selling surplus water Turning an ‘excess resource’ into 
revenue to use at a later occasion 

MWF: 
- Environmental health 

Shortfall in water availability Public pressure on the 
environmental water holders to 
make water available on the 
market 

Less water available for 
environmental purposes 

MWF: 
- Environmental health 

Allowing for third parties (e.g. 
larger industries such as breweries) 
to have access to the market  

Trades where an industry is a 
buyer and/or a seller 

Industry interests more explicitly 
taken into account in relation to 
water redistribution 

Efficient water use 

E.g. fragmentation, greater 
regulatory cost 

Increased costs for running the 
market scheme 

Efficient water use 
MWF: 
- Affordability 



VI 

CAUSE 
(definite event or set of 
circumstances) 

RISK 
(uncertainty, opportunity/threat)  

EFFECT 
(variations from project objectives) 

IMPACTED OBJECTIVE(S) 

Different actors dealing with the 
possibility to trade differently 

A change in industry constitution Efficient water use 
MWF 

Allowing for community groups to 
act on the water market 

Community groups purchasing 
water to support their interests  

Increased water for recreational 
use 

Efficient water use 
MWF 

Allowing for rural-urban trade Water transfers involving both a 
rural and an urban actor 

(Re-)distributing the water within a 
larger system 

Efficient water use 
MWF 

Perception among rural water users 
that the trades induce negative 
social and economic impacts on the 
selling community 

MFW 

Water being transported further 
away from its source 

MWF: 
- Environmental health 

The urban water authorities 
making large amounts of water 
available on the rural water 
market 

Period of unrest and imbalance Efficient water use 
MWF 

Water trading within rural 
communities 

Water being redistributed Change in industry and job 
composition 

“MWF” 

The public good characteristics of 
water 

A notion that water should not be 
subject to market forces 

Public resistance towards water 
markets 

MWF 

 



 

 


