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Executive Summary  
This Quick Scoping Review (QSR) presents a summary of evidence on the efficacy of different models of 

competition and regulation in promoting government priorities for the water sector. The project reviewed 

more than 50 publications in detail and interviewed 17 experts to gauge the balance and weight of evidence 

in favour or against the adoption of various reforms to achieve these outcomes. The findings from the work 

presented in this report are not intended as suggestions for the forthcoming price review, PR19, but rather 

to consolidate current evidence over the appropriate long-term model for the sector to achieve its strategic 

objectives. 

 

The increased use of competition in the water sector can help it to provide resilient and affordable services 

and improved environmental outcomes. Resilience and affordability are the strategic priorities for the sector 

set by Defra in 2017. Long-term resilience in the face of climate change and population growth will require a 

mix of infrastructure development and demand reduction. Affordability, which this study defines in terms of 

the cost of service delivery rather than the impact this has on vulnerable groups, can be attained through 

efficiency savings along the value chain and cheaper finance for new schemes. The sector will also play a 

central role in delivering improved environmental outcomes in order to meet the ambitions set out in the 

government’s 25 year plan. Economic logic suggests that the extension of competition could be a critical part 

of the policy mix in achieving these objectives: over the short term competition can incentivise providers to 

deliver services – including resilient capacity and environmental outcomes – more affordably, while over the 

long term it can contribute to the objectives by fostering innovation that improves service levels and reduces 

costs.  

 

Evidence suggests that competition has most potential to promote resilience and affordability in four 

service areas, though in each case it applies differently and in all cases relies on continued economic 

regulation. The four areas are:  

— water resources, where competition can unlock resilience investment in new resource capacity and the 

interconnection of regional networks; 

— major new schemes, where competition for finance can reduce the cost of capital; 

— catchment services such as water quality and flood risk reduction, where participation by a wider range 

of providers could deliver improved outcomes at lower cost; 

— bioresources, where more open forms of competition in the market can draw in innovation. 

Each model of competition would be underpinned by economic regulation, in some cases to direct or oversee 

competitive procurement, in others to prevent discrimination by the incumbent companies against entrants.  

 

Competition for the market in water resources, underpinned by independent procurement, could enhance 

both resilience and affordability through investment in water resource capacity and interconnection. 

Reform of the water resources management planning process to enable independent procurement at a 

regional or multi-regional level might more effectively incentivise the participation of new entrants than the 

current system, in which incumbents have a dual role in procuring and supplying capacity. New entrants may 

have lower costs than incumbents and are, in particular, more likely to favour interconnection, for which 

evidence suggests there is a strong value for money case. Across the evidence reviewed for this study, there 

is a notable preference for central procurement models over in-the-market competition models. Though the 
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two forms of competition may coexist – for example, in the rail sector entry via in-the-market competition 

plays a role applying pressure on the services and prices offered by centrally procured franchisees – in-the-

market competition is not widely regarded as a viable means of encouraging investment in strategic capacity 

due to economies of scale and high transport costs for water resources.  

 

Direct procurement can improve the affordability of major schemes through reduced financing costs, 

particularly if there is a sufficient deal pipeline to attract institutional investors. There is widespread 

support in principle for the direct procurement model, but there is a prominent view that statutory licensing 

rather than long-term contracts between incumbents and providers would allow for greater flexibility 

without sacrificing investor confidence, though this would require legislative change. To reduce financing 

costs for schemes, centralised procurement could consolidate the pipeline of potential project opportunities 

in standardised form to attract more institutional investors. 

 

Various models of competition could reduce the cost of catchment services, but there is disagreement over 

the applicability or optimal form of such models. There is a consensus that more effective coordination 

between water companies and other agents in the provision of water resources, water quality and flood 

protection could improve environmental outcomes. Competition models, in which a wide range of parties 

would be incentivised to participate using prices or competitive tendering for service provision, are broadly 

considered a potential means of promoting coordination. However, there is little empirical evidence on the 

circumstances in which different models are most effective and disagreement over the applicability of such 

models in smaller catchments, where it is more likely that individual landowners exert effective monopoly 

power in the provision of some services. There are also conflicting views as to whether water companies 

should adopt a coordinating function in catchments or merely participate in markets for catchment services. 

 

In-the-market competition could support innovation and cost reduction in bioresources. The bioresources 

service is characterised by rapid technological progress and short asset lives, meaning models of competition 

where new entrants can displace incumbents, as planned by Ofwat in the Water 2020 programme, offer 

greater benefits. Competition would be most effective in delivering an affordable service where regulation 

supported the integration of bioresources into the wider organic waste sector: this would facilitate the entry 

of existing players and reduce the risk of local market power in isolated areas. 

 

Regulatory interventions can support resilience and affordability in tandem with competitive reform. The 

literature and evidence from interviewees contains a diverse set of suggestions on how regulatory reform 

could further the sector’s strategic objectives. Proposals include the more effective enforcement of existing 

land-use regulations by the Environment Agency, more rigorous control by Ofwat on profits earned by 

companies and the adoption of more flexible company licences through legislation. All of these reforms could 

be consistent with the competition models envisaged in the evidence, provided they retained incentives for 

private sector investors to supply capital. Furthermore, an important advantage of the competition models 

reviewed in this study is in revealing information on efficient costs, which could improve the efficacy of 

regulation in setting allowances for parts of the service that are not subject to competition. 

 

The evidence on the use of competition is largely consistent with arguments advanced in the Cave 

Review, though the emphasis on resilience and affordability differs from Cave’s focus on innovation. The 
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idea that competition can drive short-run efficiency savings and long-run technical progress lay behind 

many of the 2009 Cave Review’s recommendations for the sector. Cave considered both in-the-market and 

for-the-market models of competition and, for water resources, suggested that independent procurement 

for water resources could be introduced should an economic purchasing obligation for incumbents prove 

ineffective in promoting entry. However, while the Cave Review emphasised the role of third parties in 

entering the market across a wider set of sub-services including resources, treatment and retail, to drive 

innovation over time, the subsequent evidence considers the more targeted use of competition to achieve 

specific outcomes. Cave also gave prominence to retail competition in the business market. Emerging 

evidence from the first year of market opening suggests that this has led to some cost savings and water 

efficiency gains, but there is little evidence on how this performs relative to alternative approaches such as 

franchising. Table 1 below summarises Cave’s key recommendations, the extent to which they have been 

pursued through legislation and/or policy, and the degree of continued support for them in the evidence 

reviewed in this study. 

 

Finally, the QSR highlights areas where more evidence would be most valuable to policymaking. There is a 

general lack of detailed quantitative information on the value of different policy options to inform policy 

priorities. This is particularly acute for different models for provision of catchment services and models to 

incentivise demand management. 
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Table 1. Evidence relating to principal Cave Review recommendations 

 
Cave’s recommendations 

Already implemented via Water Act 

2014 or Water 2020? 
Implications of review 

Upstream 
competition 

New upstream licences 
 

New infrastructure licences 
 

Obligation for incumbents to 
procure best value water 
and waste services, with 
potential evolution to 
independent procurement 

 
New access prices regime 
based on forward looking 

costs 

 New upstream licences 

 Obligation to purchase at water 

best value through WRMP 

 Water 2020 proposal to develop 

competition for water and 

bioresources through 

information platforms 

 Competition for infrastructure 

being pursued through DPC at 

PR19 

 No infrastructure licences 

(except SIP for Tideway, which 

can only be used where project 

size threatens financial viability 

of incumbent) 

 No obligation to procure best 

value waste services 

 Access pricing not yet 

developed: high-level proposals 

in Water 2020 documents 

Benefits of competition in 
water resources 
concentrated in encouraging 
large scale investment in 
resource capacity and 
interconnection. 
Independent procurement 
could promote this 
Direct procurement can 
lower financing and operating 
costs for new infrastructure 
and reveal information on 
costs of existing operations. 
New licences and centralised 
standardisation, going 
beyond PR19 proposals, 
could push this forward 
Bioresources competition: 
broad support for Water 
2020 approach 
 

Retail 

Increased competition in the 
non-household retail 

market. The non-household 
threshold for being able to 
choose a retailer should be 
brought down from using 50 
megalitres a year to 5, and 
then abolished  

Yes 
Business retail market opened on 1 
April 2017. Customers in England 
can switch supplier without any 
threshold conditions 

Limited evidence suggests 
competition has led to cost 
savings and usage efficiency 
for business customers.  
Little support for competition 
in the market for household 
retail; little evidence on 
franchise model. 

Merger regime 

Make market consolidation 
possible where it may 
produce benefit from 
economies of 
scale/increased efficiency. 
Revise special merger 
regime and incorporate 
system of inset 
appointments into a 
reformed upstream 
framework 

Partially 
From December 2015, the CMA has 
excluded certain mergers from 
being automatically referred for an 
in-depth phase II investigation, in 
consultation with Ofwat 

Suggestion that more flexible 
licence regime – including 
activities and geographical 
area -- could allow companies 
to achieve efficient scope and 
scale 

Abstraction 

Where licence levels 
sustainable, licences should 
be tradable subject to 
environmental & social 
impacts. Where 

unsustainable licence levels, 
a scarcity charge should be 
introduced 
Efficient price signals 
regarded as a pre-condition 
for effective upstream 
competition 

No significant extension of 
competition since Cave. 

Restriction of unsustainable 
abstraction a key objective – 
environmental costs and 
benefits should be valued in 
water resource planning 
Scope for better coordination 
between water resources, 
quality and flood risk 
reduction 
Evidence suggests trading 
unlikely to be suited to many 
catchments in England & 
Wales 

 

Source: Vivid Economics 
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1 Introduction  
 

1.1 Background 

The water sector in England and Wales is facing increasing pressure from climate change and population 

growth, which has raised concerns about future resilience and affordability. Climate change has increased 

volatility in the water system. In the past few years, the UK has seen severe droughts, floods and extremes 

of rainfall and cold weather which have led to shortages in some areas and excess water supply in others. 

The UK’s population is expected to rise by 10 million by the 2030s, which will increase the demand for water 

resources. The combination of a rising population with unpredictable water supplies will create significant 

challenges and there is a need to ensure that the sector remains resilient, and that services remain affordable 

(Ofwat, 2016a).  

 

Several developments have motivated further research into ways to achieve greater resilience and 

affordability in the water sector. First, the Strategic Policy Statement to Ofwat in 2017 set out resilient and 

affordable water and wastewater services and protecting vulnerable customers as key policy priorities for 

government (Defra, 2017), which the National Infrastructure Commission estimates will require additional 

supply and demand reduction of at least 4,000 Ml/day (National Infrastructure Commission, 2018). Second, 

Defra’s 25 Year Plan for the environment recognises the importance of catchment systems in delivering an 

environment in the future at least as good as the one this generation inherited (HM Government, 2018). 

Third, there has been an increasing focus on long-term infrastructure finance. The 2014 Water Act made 

provisions for greater upstream and business retail competition to achieve some of these aims, which are 

being pursued through Ofwat’s Water 2020 programme. These market reforms were informed by the 2009 

Cave Review of Competition and Innovation in Water Markets.  

 

1.2 Objective 

Vivid Economics and the Centre for Ecology and Hydrology (CEH) undertook a quick scoping review (QSR) 

to assess the evidence base on the efficacy of competition and regulatory models in delivering resilience 

and affordability in the water sector. The objective of the QSR is to assess the volume and characteristics of 

the evidence base, which comprises publicly available research and stakeholder views, and to provide a 

synthesis of what it indicates in relation to the primary question, which is:  

‘What is the effectiveness of competition and regulatory models in delivering 

affordable and resilient future water and wastewater infrastructure, and water/ 

wastewater services for complex, interconnected natural systems?’ 

Through investigating the primary question, the study also considered the following secondary question:  

 

‘Does the evidence suggest the recommendations of the Cave Review remain compatible with 

Defra’s strategic objectives for the sector?’  
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1.3 Scope 

The work reviews evidence in the water industry and more widely across regulated utilities. It looks at  

models of competition and their supporting regulatory regimes, examining where competition can work, 

what form it may take (in the market, for the market and so on) and what structural changes might be 

associated with it (such as vertical or horizontal separation).  

 

The work is framed in terms of options that take the form of competition models applied to various parts of 

the water and waste value chain, looking at the current structure of the water industry and the effect of 

options on that structure. The work considers accountability, but not in relation to ownership: the issue of 

nationalisation is outside the scope of this work. 
 

1.4 Structure of the document 

The remainder of the document is structured as follows: 

— Section 2 details the research methodology; 

— Section 0 presents the theoretical framing used to conduct the review; 

— Section 4 sets out a synthesis of the findings;  

— Section 5 concludes, presenting key issues and gaps in the evidence; 

— Appendices present more detail on the framing and methodology used and a comprehensive, hypothesis-

by-hypothesis review of the published evidence. 
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2 Quick scoping review method  
 

2.1 PICO elements 

To answer the primary question effectively, the key PICO (population, intervention, comparator, outcome) 

elements were identified. In line with the QSR guidance, this study identifies the key elements of the primary 

question. The population that is studied includes all agents who are involved in the delivery of water and 

wastewater infrastructure and services. The interventions are alternative competition models and associated 

changes to regulation. The comparator is the current regulatory and competition model. The outcome 

against which interventions are assessed is their capacity to deliver resilience and affordability in the water 

sector. This is summarised in Table 2.  

Table 2. PICO considerations for the primary question 

PICO element PICO element within this QSR 

Population Water and wastewater infrastructure and services, delivered within catchments 

Intervention 
Alternative competition models, supported by structural changes to companies and 

regulatory models 

Comparator The current regulatory and competition model 

Outcome Resilience and affordability 

Source: Vivid Economics 

 

2.2 Evidence review 

The QSR was conducted through interviews, an automated scrape of Google Scholar for relevant literature 

and a targeted literature search. This approach ensured all potential sources of published evidence were 

covered and allowed relevant issues not considered in the literature to be discussed in more depth with 

experts across the range of topics. Evidence was logged in a consolidated spreadsheet to be shared as a key 

output.  
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Figure 1. Evidence was collected from literature and expert interviews 

 
 

 

Source: Vivid Economics 

The automated literature review scraped Google Scholar for potentially relevant studies. The automated 

search identified 4,709 studies that contained key words associated with the PICO elements listed in Table 2. 

Through a process of screening, only 10 of these studies were identified as relevant to the primary question 

(for a detailed explanation of the search strings used and the process of screening see Appendix 2). The 

evidence obtained from these 10 studies was recorded in the master spreadsheet.  

 

Interviews with experts were conducted, covering all of the issues relevant to the questions. The 

interviewees included academic experts, industry representatives and those involved in policy. Collectively, 

the interviewees had expertise in economic regulation of network industries, competition, infrastructure 

finance, and environmental economics – most with close experience of the UK water sector and others with 

knowledge of key comparator sectors or jurisdictions. A list of interviewees and their expertise is listed below. 

Ofwat and Environment Agency (EA) personnel were not interviewed as part of the project but were shown 

an earlier draft of the report and made suggestions on further evidence that the project team then reviewed. 

Potential market entrants were not interviewed.  

 

Table 3 lists the interviewees against their job title and specific expertise.  

Set out 
protocol

Automated 
literature 

review
Interviews

Manual 
literature 

review
Synthesis

Theory of 
change and 
research 
strategy. 
Based on the 
QSR 
guidance set 
out by Defra 
and NERC

Using an 
algorithmic 
search tool 
to scrape 
relevant 
literature 
from Google 
Scholar

Interviews 
with experts 
from the 
water, 
energy and 
rail sectors, 
credit rating 
agencies, 
and 
academics

Based on 
recommend
ed readings 
from experts 
and targeted 
searches on 
topic areas 
where 
evidence is 
thin

Summary 
report and 
slide-deck 
overview of 
evidence.
Consolidated 
spreadsheet 
outlining the 
current state 
of evidence. 

Evidence collection process

10 studies 13 interviews 40 studies
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Table 3. Expert interviewees 

Name Job Title, affiliation Expertise 

Peter Hansford  
Professor of Construction and 
Infrastructure Policy, UCL 

Competition and infrastructure finance in rail 

Martin Silcock  
Director of strategy, Anglian 
Water Group 

Competition, retail 

Neil Griffiths-Lambert, 
Stefanie Voelz, Velina 
Karadzhova 

Moody’s 
Infrastructure finance, credit implications of 
competition 

Mike Gerrard  
Chair, Programme Coordination 
Board, Heathrow Airport 
Expansion 

Direct procurement, infrastructure finance 

Jo Harrison  
Director of Asset Management, 
United Utilities 

Models of catchment service provision 

Brett Day  
Professor of Environmental 
Economics, University of Exeter 

Models of catchment service provision 

Andrew Beaver Director at KPMG, UK Economic regulation of the UK water sector 

Richard Khaldi  
Director, Energy and Utilities, PA 
Consulting 

Economic regulation of the UK water sector 

Martin Cave Visiting Professor, Imperial College Competition in network industries 

Robert Ritz 
Assistant Director, Energy Policy 
Research Group, University of 
Cambridge 

Economic regulation of energy  

Bernard Barraque  Professor at AgroParisTech  Franchising models in France 
Representatives from an 
unnamed water company 

 
Economic regulation, competition, provision of 
catchment services 

Source: Vivid Economics 

A manual literature review was conducted, targeting known sources and emerging issues of interest. The 

manual literature review began by assembling a body of evidence from known sources. It was then reviewed 

to obtain more evidence on:   

─ water trading and interconnection, including international case studies in Australia and the US;  

─ competition models for catchment services; 

─ the use of competition in provision of water services in France, the Netherlands and Spain; 

─ the effects of competitive reforms such as bilateral trading in the UK energy sector; and 

─ the costs of restructuring the UK water sector in relation to the benefits of competition.  

This process identified and reviewed more than 40 studies, including a number that were recommended by 

interviewees and Ofwat or EA reviewers.  

 

An evidence spreadsheet collates the evidence from the literature, noting its support for key hypotheses. 

The spreadsheet indicates the source of information and highlights if the study agrees, disagrees or does not 

comment on key hypotheses. Appendix 3 presents a summary the evidence collected against hypotheses. 

 

The synthesis and conclusions present the balance of the evidence. This reflects the volume of evidence in 

favour or against each key hypothesis, which is reported in Appendix 3, as well as the quality of the evidence, 

which depends on the type of source (with official studies or peer-reviewed journal papers weighted more 
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highly than interview evidence or grey literature) and the relevance of any empirical evidence cited to the 

questions under investigation. The synthesis set out in Section 4 presents the balance of evidence in narrative 

form, before the conclusion in Section 5 sets out implications for policy. 
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3 Framing 
The study used a framing of how models of competition and regulation can promote or inhibit affordability 

and resilience. This is made up of two elements: 

— Challenges: a more detailed elucidation of the challenges related to resilience and affordability; 

— Theory of change: an account of how market and regulatory failures that affect these objectives can be 

addressed by competition or regulatory models. This allowed the team to articulate of a series of 

hypotheses on the efficacy of different sectoral models, support for which could be measured in the 

literature and among expert interviewees. 

 

The remainder of this section presents these aspects of the framing in turn. It was based, initially, on Vivid 

Economics and Defra’s existing understanding of the issues and a review of strategic literature identified 

during the inception phase of the project, including Acutt and Reid (2011), Cave (2009), Firla-Cuchra et al. 

(2016), Ofwat (2016a). Other evidence uncovered during the review that refined the framing is also cited 

below.  

 

3.1 Challenges for the sector 

This QSR considers how competition and regulation can affect the attainment of affordable, resilient water 

services within complex natural systems. This section considers in more detail what ‘success’ looks like with 

respect to each aspect of the challenge. Figure 2 summarises.  

 

— Affordability. High costs lead to higher bills, which, with bills already accounting for more than 5% of 

income for 11% of households and more than 3% for a further 24%, can be unaffordable for those on low 

incomes (Ofwat, 2015). The scope of this study is limited in considering the impact of regulatory and 

competition models on affordability only insofar as these affect average bills. It does not, therefore, 

review any evidence on initiatives such as social tariffs that aim to mitigate specific problems of 

affordability for vulnerable groups, but which do not substantially affect average bills (see Ofwat, 2016b, 

for a review). 

 

In the short-run, high bills can stem from inefficient activities or excessive profits. Over the long-run, 

inefficient configurations of assets and operations – potentially reflecting biases towards capital solutions 

or in-house provision – or a lack of innovation (Cave, 2009) can also result in high costs. Affordability can 

thus be promoted through measures to realise operational or capital efficiencies across the value chain 

and through interventions to curb excessive profits. Interviewees suggested a particular focus on long-

run efficiency for water resources, including the development of intra- and inter-company 

interconnection (see also Ofwat, 2010) and demand management, as well as water quality, where 

integrated catchment approaches may offer improved value for money. It is because water resources 

and water quality span 43% of the industry’s capital enhancement programme that innovation in these 

services offers the greatest scope to contribute to affordability (Ofwat, 2017a). 

 

— Resilience. Measures that promote resilience reduce the likelihood and/or consequences of any 

interruptions to services. These can span operational interventions by water companies along the value 
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chain, actions by customers and third parties, and measures to increase the corporate or financial 

resilience of the sector (Ofwat 2017c). However, much of the recent evidence on resilience focuses on 

water resources, with studies examining the effects of climate change and demographic growth on water 

availability and on the potential for third-party development of new sources (Ofwat 2016; UKWIR, 2016; 

Legg and Cassidy, 2015). This evidence suggests that improvements in resilience – from a current 1% 

annual probability of failure to a 0.5% probability – are both desirable and possible through the creation 

of cooperative inter-company and inter-regional water infrastructure (National Infrastructure 

Commission, 2018). The consensus among interviewees was that scale of these solutions and 

coordination required goes beyond anything anticipated by the Cave Review and tilts the scales of 

benefits and costs towards new commercial, contractual and regulatory models.  

 

— Natural systems including catchments and water bodies that jointly affect the provision of water 

resources, water quality and flood risk are recognised in the 25 year plan for the environment (HM 

Government, 2018). To date, however, there has been little coordination in the management of these 

systems, with water companies bearing most of the responsibility for reducing aquatic pollution from 

point sources and for reducing abstractions, while the Environment Agency oversees flood risk 

management. There is a consensus that initiatives to control diffuse pollution from agriculture and urban 

areas in tandem with point source control from the water industry and wider industry are worthy of 

further development and may prove more affordable than the current uncoordinated approach (Helm, 

2015; Day and Couldrick, 2016). There was some support among interviewees for the proposition that 

the water industry, as a large catchment player itself, could play a central and expanded role in procuring 

and supplying catchment services. 

 

Figure 2. Challenges for the sector 

 
 

Source: Vivid Economics 

 

- Reflects the likelihood and 
consequence of a failure

- Demographic, climate, 
environmental challenges 
imply a need for 
investment to improve 
water resource resilience,  
particularly in South East

- Even good-value 
investment may be 
unaffordable to some bill 
payers due to the way the 
sector is funded

- Resilience and 
affordability objectives 
may therefore conflict

- Water company capital 
schemes may be worse 
value than natural or third 
party options

- Assessment of solutions 
or mechanisms should 
recognise all ecosystem 
services

Resilience Affordability Natural systems
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3.2 Theory of change 

3.2.1 Natural monopolies in water and waste services 

Competition and regulatory models apply differently to parts of the value chain that have a greater 

tendency towards being natural monopolies. Figure 3 shows the various sub-services that comprise the 

activities of water companies, as used in company regulatory accounts. The network parts of those services 

are natural monopolies, that is, the average cost of service provision is minimised when services are provided 

by a single operator, while some of the process, retail and resource elements tend not to be. As explained in 

below, this trait, which for any service can vary over time and between regions as technology changes and 

demand varies, is the principal determinant of the potential for competition. 

 

Figure 3. Monopolistic and non-monopolistic services in the value chain 

 

 

 

Note: The provision of treated water (resources and treatment services) may not be a natural monopoly; the provision of 

treatment services alone is likely to be a natural monopoly given network configurations. 

Source: Vivid Economics 

 

3.2.2 Use of competition models to promote resilience and affordability 

Separate competition models can be introduced for water, wastewater, catchment and retail services. 

These involve the use of multiple forms of competition for sub-services within these broader areas. For 

example, network assets may remain regulated while competition is introduced for upstream services. 
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with water 
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Competition models include regulated monopoly, competition in the market, or competition for the 

market.  

— Regulated monopoly is an arrangement where an economic regulator approves company revenues and 

investment plans and sets incentives for cost efficiency or service levels through periodic price reviews. 

This is the predominant competition and regulatory model for most activities carried out by the sector 

(see Figure 3), though changes envisaged under Water 2020 or under the 25 year plan involve some 

extension of the use of competition.  

— Competition in the market refers to an arrangement where multiple providers compete with each other 

to provide services to retailers or consumers. This involves merchant entry and exit, in which firms can 

enter or exit the market on the basis of their expectations of the price at which they will sell services to 

customers. This model is not viable for the provision of services that are natural monopolies, as markets 

will be dominated by a single company that earns excessive returns (reducing affordability) and under-

invests in its assets (reducing resilience). It is currently in use for business retail services. 

— Competition for the market refers to an arrangement in which a central authority invites providers to 

compete for contracts to supply services and/or capital. Such a model might apply only for the provision 

of incremental capacity above the existing level installed (‘incremental’ competition for the market), or 

it might apply to all existing and new capacity (‘full’ competition for the market).  

 

The use of the regulated monopoly model faces challenges from market failures that inhibit affordability 

and resilience. These include:  

— Asymmetric information between companies and the regulator that limits the efficacy of the price 

review process, which tends to raise costs and thus reduce affordability in the short run. In the long run, 

the inability of the regulator, using five-year price controls, to fully commit to funding strategic long-term 

investment over asset lives means companies face risk in recovering resilience investments, which raises 

costs. The regulatory model in place at present appears to offer  insufficient incentives for companies to 

procure services from each other or from third parties, further raising long-run costs (National 

Infrastructure Commission, 2018); as Cave (2009) emphasised, efficiency gains over time are limited by 

a lack of regulatory encouragement for innovation. 

— Public goods and externalities including services such as biodiversity, flood risk reduction and amenity 

values that natural systems produce are not managed in a coordinated fashion, as explained in Section 

3.1 above. The consequence of this is that natural systems are inefficiently managed – which reduces 

their resilience – and that spending on catchments is inefficiently allocated between water companies 

and other stakeholders, which reduces the affordability of the services provided. 

 

Competition models can, in principle, address these market failures. Competition for the market can in 

water and waste services can increase the efficiency of operational and capital costs by revealing information 

on efficient costs and attracting innovative new entrants into the sector. This will tend to increase 

affordability and investment. Where services are not provided by a natural monopoly, competition in the 

market can allow more flexible entry and exit than for-the-market competition models, since it does not rely 

on a central authority that controls the scope of any tender and contracts for services for specified periods 

of time. This aspect of competition in the market means it can be particularly conducive to innovation. The 

coordinated provision of catchment services may also use prices or competition between providers to 
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improve the affordability of service provision. Error! Reference source not found. below provides an 

overview of how competition models can promote affordability and resilience by addressing market failures. 

 

In practice, competition models require supporting regulatory interventions. Sections 3.2.3 and 3.2.4 below 

expand upon why these are needed and the form they might take. Appendix 1 provides schematic overviews 

of the application of the three models of competition for water, waste, retail and catchment services.  

 

Figure 4. Theory of change for competition models 

 

 

Source: Vivid Economics 

3.2.3 Pitfalls associated with competition models 

Restructuring the industry for competition can incur transaction and transition costs. In models of 

competition where new entrants can displace assets or services provided by the incumbent, which may 

include in-the-market competition or the full variant of for-the-market competition, structural change may 

be required to preclude discrimination by the incumbent network owner against new entrants. This may 

entail a form of separation between the incumbent’s businesses monopolistic and competitive sub-services 

(Cave, 2009). However, there are potential penalties from separation in the form of higher costs and lack of 

coordination in investment. First, separation raises transaction costs between the sub-services, where 

incomplete contracts between the sub-services lead to inefficient coordination along value chain and a lack 

of accountability for service failure (Acutt and Reid, 2011). This poor coordination can affect investment 

planning, leading to less investment, and can distort spending if decisions on one sub-service do not fully 
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account for impacts on other sub-services. These are not only theoretical but also real effects in water and 

waste water services (Saal et al, 2012). Separation can also involve transitional costs, not simply in the effort 

of reorganisation but also in the refinancing of debt obligations, where the debt contracts with the original 

integrated service do not survive the restructuring (Baker et al, 2008).  

 

Competition may fail to deliver affordability and resilience without sufficient levels of participation in 

markets. Where the market tends towards natural monopoly, new entrants may not be able to compete 

effectively with the incumbent, and such entry may not be desirable if it leads to significant duplication of 

costs is transmitted to customers in the form of high prices. Entry may be more difficult where markets for 

resources are illiquid, where customers are reluctant to switch supplier or where transacting to deliver 

demand side response is very costly. The use of market mechanisms for environmental services is limited by 

variability of service values over time and space, and by local market power in access to resources (Helm, 

2015). 

 

Competition can also be hampered by regulatory failure. No regulatory system is perfect and regulators can 

find it difficult to ascribe benchmark costs of residual monopoly businesses, to design incentives which trigger 

optimal interactions between networks and upstream businesses, or to make choices which reflect customer 

wishes. Regulatory changes described in the next section may lead to unintended consequences, under which 

aspects of the current system become less effective. 

 

3.2.4 Use of regulatory models to promote resilience and affordability 

The adoption of competition models can change the boundaries of economic regulation. Most obviously, 

in a model of in-the-market competition, players react to price signals to make decentralised decisions on 

the capacity provided, without regulatory involvement (Cave, 2009). This contrasts with the status quo, in 

which the regulator scrutinises a monopolist’s business plan through a price review, or a system of for-the-

market competition, in which the regulator (or another central authority) tenders for inputs or outputs that 

a multiplicity of bidders can offer to provide under contract. 

 

Competition models also entail changes to the way economic regulation is conducted. Three aspects of 

regulation are particularly important when competition models are introduced: 

— Access prices set by regulators to allow competing providers to access monopoly network assets. A 

regulatory approach basing prices on long-run incremental costs of the incumbent’s competing services 

can encourage entry only where it is lower cost than the incumbent’s costs (static efficiency). 

Alternatively, by setting more favourable terms for entrants, a regulator can establish competition in the 

hope of generating a self-sustaining competitive market, which may drive additional savings over time 

(dynamic efficiency) (Anglian Water, 2015). For-the-market competition would not require the setting of 

access prices unless competing upstream providers’ remuneration includes revenues from sales of 

services to retailers or end users. 

— Prevention of discrimination, to ensure entry is not deterred by real or perceived discrimination by 

incumbent network owners in favour of upstream assets they own. This may include structural remedies, 

such as the (ownership, legal or functional) separation of network and upstream assets or the creation 

of independent bodies charged with systems operation or capacity procurement. It may also include 
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conduct remedies, such as mandatory reporting of information on costs and quality of service on a 

central platform (Ofwat 2016). 

— Price controls, where more disaggregated controls to set cost allowances for separate services could be 

used as a precursor to competition, revealing information on the cost of service provision in order to 

encourage entry (Ofwat 2016). This requires accounting separation of upstream and network service 

providers. As competition is introduced, mechanisms such as contracts for difference may also be needed 

to prevent resource rents accruing to the owners of upstream assets. 

 

Other forms of regulatory intervention can affect affordability and resilience implemented independently 

of competitive reform. These include: changes to the licensing or mergers regime; changes to the oversight 

of company financial structures and dividend policies; changes to the form and mode of enforcement of 

environmental regulation; changes to statutory approach to water resource management or emergency 

planning. 

 

3.2.5 Detailed hypotheses  

The issues presented above can be distilled into a set of hypotheses that collectively cover the principal 

ways in which various competition or regulatory models may succeed or fail in promoting competition and 

resilience in natural systems. The hypotheses are listed in Error! Reference source not found. below and a 

summary of evidence in favour or against each is presented Appendix 3.  

Table 4. Hypotheses on the efficacy of competition and regulatory models to promote resilience and 
affordability 

Area Hypothesis Resilience Affordability 

Competition for the market… …reveals efficient costs   

 …reduces the cost of service   

 …reduces infrastructure costs   

 …promotes resilient asset operation  

 …promotes innovation   

Competition in the market… …reduces the cost of service provision  

 …reduces infrastructure costs  

 …promotes resilient asset operation  

Pitfalls of any models of 
competition lead to… 

…higher transaction costs after separation  

 
…less effective coordination to prevent service 
interruptions 

 

 …significant transitional costs  

 
…inefficiency of companies under regulatory 
contract 

 

 
…insufficient entry for competition to function 

as intended 
 

 …excessive profits for incumbents  

 
…deterioration in environmental performance 
compared to the current regulatory approach 
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Competition reduces the 
efficacy of regulation in… 

…funding efficient costs of remaining 
regulated monopoly services 

 

 …protecting vulnerable customers  

Market mechanisms for 
catchment services… 

…reduce the cost of providing a resilient water 
supply  

 

 
… can reduce the cost of ensuring resilient 
ecosystems 

 

Mechanisms to provide 
catchment services can be 
introduced independently 
of… 

…competition in the market for water 
resources 

 

 
…competition for the market for water 
resources 

 

Source: Vivid Economics 
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4 Synthesis 
This section presents in narrative form the key findings from the QSR across a range of thematic issues. All 

sources consulted during the review agree that the challenge of achieving resilience and affordability arises 

in different forms for different water and waste services – and that the details of any reforms needed vary 

accordingly. This synthesis therefore presents the results of the review thematically: 

— Section 4.1 considers the application of different competition models and regulatory measure to water 

resources; 

— Section 4.2 reviews evidence on the adoption of competition models for bioresources; 

— Section 4.3 assesses evidence on models for the coordinated delivery of catchment services; 

— Section 4.4 considers evidence on the more general applicability of competition for the market models 

for the procurement of assets or services in water and waste, including where these are provided by 

natural monopolies; 

— Section 4.5 summarises evidence on cross-cutting regulatory measures to promote affordability and 

resilience, which may be adopted independently of competitive reform. 

 

4.1 Water resources 

4.1.1 Competition in the market via the bilateral model 

Competition in the market for water resources is envisaged as a means of promoting innovation that 

improves affordability over the long run, rather than large-scale investment to secure supply resilience. 

The Cave Review envisaged a model of competition in the market for water resources, which drives 

innovation. One approach to this developed by Ofwat under the Water 2020 programme is the bilateral 

model in which resource owners write contracts with retailers and retailers hold a portfolio of supply 

contracts sufficient to meet the needs of their customers, trading to balance any shortfalls or surpluses which 

occur (Ofwat, 2016a). The bilateral model offers flexibility for retailers and resource owners to work out their 

own terms and conditions, which can be conducive to the entry of new, innovative players (Cave, 2009; 

Onaiwu, 2009). However, Cave does not envisage new resource providers committing to large scale capital 

investment: rather, the review considered the deployment of existing assets in new ways or develop small 

scale new assets. Overall, the Cave Review estimated a 30-year net present value of adopting the model in 

water and waste of -£0.1bn to £1bn. 

Access pricing is a critical issue in determining the degree of entry under in-the-market competition. The 

Cave Review recommended access prices based on forward-looking network costs, as in the telecoms sector. 

This approach promotes entry where upstream entrants’ costs are lower than the incumbent’s total costs for 

providing equivalent services (Anglian Water, 2015). This is in contrast to the Costs Principle enshrined in the 

Water Industry Act 1991, where entrants can enter only if their costs are lower than the incumbent’s variable 

costs. Cave advanced the view, echoed among interviewees, that the latter approach led to inefficiency 

because it was prejudicial in favour of incumbents and against entrants. The Water Act 2014 made provisions 

for the abandonment of the Costs Principle, in its Water 2020 methodology, Ofwat proposes to replace it 

with network access prices based on the backward-looking average cost of network services, with an 

adjustment to account for the difference between incumbents’ average and marginal resource costs: in 

principle, this can ensure third parties are incentivised to supply resources whenever they can provide 

resources at a lower marginal cost than incumbents (Ofwat, 2016a). 



25 Resilience and affordability of water services under different sectoral models   

 

Figure 5. The bilateral contracting for resources model 

 
 

Source: Vivid Economics 

There is widespread scepticism about the likely success of in-the-market competition in promoting 

affordability or resilience through new entry or investment. Primarily, the experts interviewed did not 

expect to see entry by new water providers. The interviewees gave several reasons: 

— cost structures: economies of scale in water resources, meaning that large scale resources are much 

cheaper than smaller resources, and high transport costs limiting the distance water can be carried, could 

lead to fragmented local monopolies that required continued economic regulation with illiquid markets 

for resources; 

— limits to wholesale prices: market participants need to believe in wholesale prices being able to rise to 

high levels in extreme conditions when reserve resources are called upon to operate, otherwise those 

reserves will be unable to recover their costs (because their utilisation will be low) and the new entrants 

will be unwilling to invest in capacity for resilience to rare events. This despite cost-benefit analysis that 

shows that it is worthwhile investing in resilience of essential water supplies to a level of at least 1-in-

200 year events (National Infrastructure Commission, 2018); 

— forward-looking access prices of the kind envisaged by Cave and the mechanism being developed by 

Ofwat are locally specific, difficult to measure, and difficult to reconcile with a backward-looking 

regulatory capital value (RCV) funding model. While the approach Ofwat follows to access pricing in 

Water 2020 can, in principle, meet RCV funding commitments and incentivise entry by third parties 

where this reduces costs, interviewees and respondents to Ofwat’s consultation highlight the formidable 

difficulties in achieving this outcome in practice (Ofwat, 2016a). In particular, while Ofwat proposes 

variation in access pricing between Water Resource Zones (WRZ) to reflect local differences in 

incremental resource costs, efficient access prices also reflect the locational specificity of costs of 

incremental network services, which is greater than in telecoms or energy and which may vary within 

WRZs. Access prices that reflect these locational differences cannot be calculated accurately using 

existing data in company WRMPs; 

— counterparty retailers with poor credit ratings are unlikely to encourage large, long-term capital 

investments, at least initially after market opening. This echoes the more general concern in the literature 

that the requirement that resource providers bear risk associated with merchant entry and exit will 

increase the cost of capital (Lobina and Hall, 2008). 
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Indeed, much of the evidence suggested that in-the-market competition would be more likely to reduce 

affordability. Many interviewees questioned the Cave Review’s conclusion that competition in the market 

would not require separation of incumbents’ resources from networks. Within the industry, there is concern 

that separation could cause incumbents to redeem bonds worth billions of pounds, with considerable 

refinancing costs (Baker et al., 2008), and lead to higher costs in the long term due to ineffective coordination 

between separated entities (Acutt and Reid, 2011; Saal et al., 2012). The Cave Review regarded abstraction 

licence trading as a precondition for the market to work, mostly so that entrants can purchase water. The 

evidence amassed after 2009 suggested that widespread abstraction licence trading would not occur and 

that the environmental benefits of trading will be modest (Pocock et al., 2015). As a consequence, the 

government did not promote abstraction licence trading on the scale envisaged by Cave, opting instead to 

pursue more incremental reform of licences alongside catchment interventions to reduce pressures on 

resources (Defra, 2018). 

 

A more peripheral form of in-the-market competition could potentially support for-the-market 

competition. If applied only to incremental capacity, the bilateral model could be pursued in parallel with 

for-the-market competition for larger new assets and would not require the separation of incumbents 

(Ofwat, 2016a). Under such an arrangement, free entry by new providers could act as a check on the cost 

efficiency of centrally procured capacity. An analogous combination of for-the-market and in-the-market 

competition is used in rail, though in-the-market competition remains peripheral with provision by non-

franchised operators accounting for around 1% of passenger journeys (Competition and Markets Authority, 

2016). 

 

4.1.2 Competition for the market via centralised procurement 

There is evidence that investment to secure resilience in water resources could be promoted through 

competition for the market models. Most interviewees agreed that for-the-market competition models 

could lead to the development of major schemes at lower costs than current monopolistic provision (see 

Section 4.4) and that such a form of competition could encourage resilient network interconnection more 

effectively than the water resource management planning (WRMP) framework. The Cave Review regarded 

an economic purchasing obligation for water resources, which could be implemented through a model of for-

the-market competition, as a critical element of the reform of the sector: it estimated the potential benefits 

at up to £4.2bn in 2009 prices. Defra (2013) values the net benefits of this obligation, applied to both water 

resources and wastewater treatment capacity, at £1.75bn in 2009 prices. 

 

Effective for-the-market competition would require a restructuring of the WRMP framework. Consistent 

with competition-for-the-market, the current system requires incumbents to engage with potential third 

party water suppliers as well as customers and to demonstrate the value case for their resource plans 

(Environment Agency and Natural Resources Wales, 2016). However, there is a strong consensus view among 

expert interviewees that this system, represented in Figure 6, is unlikely to fully realise resilience and 

affordability benefits for structural reasons. Reasons cited for this include: 

— incumbents, who make decisions over procurement, are biased against developing and committing to 

cooperative solutions with other incumbents, relying on third party sources or pursuing demand-side 

efficiencies (National Infrastructure Commission, 2018). As a consequence, such solutions remain 

undeveloped even where they offer best value for money (see, for example Ofwat (2010)). The two main 
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reasons cited for this are, first, a financial incentive for incumbents to increase their cost base and hence 

their RCV and, second, that the involvement of third parties in water supply reduces incumbents’ abilities 

to meet obligations to meet supply standards and control drought risk; 

— incumbents’ current dual role in both developing schemes and arbitrating between competing options 

leads to information asymmetry that is likely to discourage entrants, who may perceive that their 

schemes will be unfairly discriminated against (Ofwat, 2016a); 

— the role of incumbents in mediating funding from customer bills means that any entrant’s solution will 

incur transaction costs that an incumbent-led solution does not; 

— incumbents’ role as the system operator may mean they are incentivised to favour the despatch of their 

own resources over those provided by third parties. This could limit the use of contractual forms under 

which third parties are remunerated according to the volume of water they supply, which may further 

raise the costs of third-party solutions. 

 

A more independent form of procurement could assist in establishing competition. Interviewees suggest 

independent procurement at a regional or national scale – applied to incremental capacity – as a critical step 

in addressing these issues. A radical version of this would involve an independent entity, which could be 

Ofwat, running a fully independent procurement process, under which providers are remunerated under the 

terms of new licences. Such an approach has been followed by Ofgem in the procurement of transmission 

capacity (see Section 4.4). A more incremental approach would formalise the role of existing regional bodies 

such as Water Resources South East or Water Resources East to centralise water resource planning data 

collection and decision making. Interviewees did not regard incumbents’ control of the despatch functions 

of the network to be a major barrier to investment: establishing an independent systems operator, as has 

been promoted in electricity transmission (Ofgem, 2017), was not therefore seen as an essential component 

of an independent procurement model.  

Figure 6. Water resource schemes by a variety of competing developers 

 
 

Source: Vivid Economics 
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4.2 Bioresources 

There is support in published evidence and from interviewees for in-the-market competition for 

bioresources, where new entry is incentivised by wholesale market prices. The service is not a natural 

monopoly, particularly when considered in combination with the wider organic waste sector: the evidence 

suggests that the market is sufficiently large for this form of competition to be effective (Office of Fair Trade, 

2011). In-the-market competition is likely to be more conducive to affordability gains than a for-the-market 

approach: its flexibility means it is well suited to fostering innovation, which is important as technology to 

recover energy and other valuable residues is improving rapidly; while the costs associated with displacing 

existing capacity are mitigated by the fact that asset lives of treatment facilities are relatively short (Ofwat, 

2016a; Byatt, 2017). Ofwat estimates the 30-year NPV of markets in bioresources to be £370m-£1,400m with 

minimal costs but uncertain gains (Ofwat 2016). 

 

Ofwat’s incremental approach to bioresource competition in Water 2020 is supported, with concerns 

focusing on regulatory changes to support the development of the market. The development of an 

information platform for AMP7 to signal demand is supported as a preparatory step. To ensure competition 

delivers its potential benefits, interviewees and written evidence suggests the following further regulatory 

intervention: 

— environmental regulations on co-digestion could be updated to facilitate the integration of bioresources 

and organic waste (Office of Fair Trade, 2011). This would include the harmonisation of regulations on 

disposal of different forms of waste, accounting for the full environmental impacts of the application of 

sewage sludge to land; 

— robust, standardised cost allocation is desirable where waste water and sludge treatment assets are co-

located (Ofwat, 2016a); 

— continued oversight from Ofwat may be appropriate in isolated locations where high transport costs 

could create localised market power. The OFT assumes a maximum viable transportation distance of 

50km (Office of Fair Trade, 2011), but spatial analysis shows that many sludge production and treatment 

centres are located significantly further away from company boundaries (Vivid Economics and Arup, 

2018). 

 

4.3 Catchment services 

There is a strong consensus that reform is needed to improve coordination in catchments but a lack of 

evidence on an appropriate mechanism to achieve this. As noted in Section 3.1, there is widespread 

agreement that better coordination in the provision of water resources, quality and flood risk mitigation 

could promote both the affordability of these services and the resilience of natural systems themselves 

(Catchment-Based Approach, 2017). However, there is a lack of agreement on how this might be achieved 

and little empirical evidence is available to support any specific approach. Three approaches were discussed 

in detail with interviewees: 

— in one model advanced by Dieter Helm (Helm, 2015), a catchment systems operator (CSO) coordinates 

the provision of catchment services via contracts and competition for the market. Some interviewees 

raised concerns that this would be ineffective in smaller catchments, where concentration of land 

ownership limits choice of service providers; 
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— in another similar mechanism, a central authority sets prices for catchment services to incentivise the 

provision of these services by land owners or other parties. Wessex Water’s EnTrade scheme is an 

example of such an approach. As well as concerns over the efficacy of competition where land ownership 

is concentrated, the difficulty in setting efficient prices, which vary significantly over space and time, is a 

barrier to this approach (Pocock et al, 2015). 

— another approach focuses on regulation, in particular the effective enforcement of regulations on diffuse 

pollution, where the Environment Agency currently has legal powers but, in the view of some 

interviewees, lacks the capacity to enforce them. The Environment Agency’s lack of capacity in this regard 

– and the inherent difficulty of enforcing regulations on diffuse pollution – was cited as a reason not to 

pursue the more ambitious CSO model, since the CSO would enforce contractual agreements that are 

more complicated than current regulations.  

 

Water companies could assume a coordinating role in catchments, expanding their remit into water quality 

and flood risk. There are conflicting views among interviewees on the wisdom of such a change. Some argue 

that water companies’ financial capacity and existing customer engagement mean they are well placed for 

this. However, others raise doubts as to whether it can be politically tenable to delegate flood control policy 

to private companies and concerns over whether policy objectives and water company duties and incentives 

can be appropriately aligned. There are also examples of water companies breaching pollution regulations 

through their own activities (Environment Agency, 2018). There is a lack of evidence as to how the current 

company aversion to adoption of flood defence assets could be overcome and what range of flood defence 

asset management and catchment operation models would complement each other. 

 

4.4 Procurement models 

Competition can promote resilience and affordability more generally along the value chain, through 

procurement of infrastructure and services. Two procurement models, both of which rely on for-the-

market competition, are explored in the evidence: direct procurement for customers (DPC), where there is 

competition for third party finance, delivery and operation of new large scale assets; and franchising, which 

may include the delivery and operation of new infrastructure or the operation of existing infrastructure 

over a fixed term.  

 

4.4.1 Direct procurement for customers 

Evidence from the water and energy sectors suggests DPC can increase the affordability of major new 

schemes, notably through reduced costs of finance. There was a consensus among interviewees that there 

is a large potential supply of private capital willing to invest in the regulated model for water companies in 

England and Wales at low cost – and that competitive tendering for finance could attract such investment. 

The experience of adopting such an approach for Offshore Transmission Owners (OFTO) suggests the 

potential savings from DPC relative to traditional delivery models amount to 8-11% of finance costs and 18-

25% of operating costs (CEPA, 2016). Ofwat’s impact assessment of DPC for Water 2020, which was informed 

by the experience of the Thames Tideway Infrastructure Provider and international energy case studies, 

points to overall savings of at least 20% (Ofwat 2017b).  
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However, there was less support for the specific model of DPC being pursued by Ofwat for PR19. Published 

evidence and interviewees questioned:  

— the use of contracts rather than licences. Long-term contracts between incumbents and DPC providers 

prove to be relatively expensive and inflexible compared to licensed assets (Bush and Earwaker, 2017). 

The licence regime is well established and has the confidence of investors – and can thus attract low 

cost finance – but is flexible insofar as it allows Ofwat to vary the details of the regulatory settlement at 

periodic reviews, within the broad parameters of its statutory obligations and the terms of the licence. 

By contrast, the approach to DPC proposed under Water 2020 involves long-term contracts that are 

untested with investors, who are less likely to accept flexible terms from companies than from Ofwat, 

given companies’ incentives to profit at the expense of the infrastructure provider. This drawback of 

the contractual model is set against the advantage, emphasised by Ofwat, of allowing companies a 

degree of freedom to set terms that are tailored to the specific requirements of the project and its 

investors (Ofwat, 2017b).  

 

A further potential issue associated with the contractual model is that it could impart a further layer of 

counterparty risk to the DPC provider, who recovers costs from the incumbent wholesaler rather than 

retailers as under a licensing approach (Bush and Earwaker, 2017), though this could be mitigated to 

some extent by Ofwat’s proposal to change appointee licences to allow for the recovery of DPC costs 

over the length of the contract and the use of the same cost recovery mechanism as used for the 

Thames Tideway Tunnel infrastructure provider (Ofwat, 2017b).  

 

One interviewee suggested that licensed DPC providers could be introduced without any statutory 

change, via use of the existing inset regime; others, including Ofwat, took the view that this was not a 

possibility and that licensing would require a change in legislation (Ofwat, 2017b). 

— the lack of standardisation to reduce bidding costs. Companies will be required to consider developing 

their own DPC arrangements for schemes greater than £100m of totex at PR19 (Ofwat, 2017b). 

However, interviewees suggested a set of bespoke arrangements from 19 incumbent companies is 

unlikely to produce a pipeline of sufficient size and standardisation to attract low-cost finance from 

institutional investors as opposed to engineering contractors, who typically have a higher cost of 

capital. By contrast, Ofgem led a programme of procurement for OFTOs of about 30 projects with a 

ticket size around £300m. A consensus view among interviewees was that coordination in terms and 

conditions and in scheduling would help create bidder interest. Evidence from the Tideway project, 

which was significantly larger than programmes likely to be proposed at PR19 but where only two 

bidders reached the final stage of procurement, suggests that the number of players willing to bid for 

bespoke water infrastructure projects is small. 

— lack of procurement skills within incumbents would be needed. Effective procurement and contracting 

can substantially reduce the costs of design-build-finance-operate contracts both by increasing 

competition and improving the quality of the contract itself (National Audit Office, 2009; National Audit 

Office, 2018), but interviewees raised concerns that there was a general dearth of these skills in the 

sector. Ofwat recognises the requirement for specialist skills in managing direct procurement and the 

costs of managing the process, which it estimates to be 3.5-7.5% of total costs (Ofwat, 2017b). However, 

there is a need to develop the requisite skills no matter how DPC is organised and it is not clear whether 

the costs of doing so within water companies, where there is already a degree of expertise, would be 
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higher or lower than those of establishing a central procurement authority, which may benefit from 

economies of scale.  

 

4.4.2 Franchising 

Economic logic suggests franchising can reduce costs of constructing new assets and those of operating 

existing assets, improving the affordability of service levels. Interviewees and the literature agreed that in 

principle franchising long-term contracts to operate and maintain existing assets could potentially drive 

affordability by encouraging operational efficiencies and revealing information on costs that could be used 

in regulation (Canneva and Garcia, 2010). Franchising for 25% of the rail network, for example, would be 

expected to reveal the efficiency costs of the remaining 75% (Hansford, 2017). However, there is a lack of 

water-sector evidence on the efficacy of franchising. An interviewee cited the example of Welsh Water 

outsourcing all of its operations to a number of partners without clear improvement in its efficiency relative 

to other companies. 

 

Case studies from other sectors highlight two areas of challenge for franchises: 

— procurement: in France, the bespoke process led by multiple individual municipal authorities has led to 

high transaction costs, with only three major providers in French water (Canneva and Garcia, 2010). The 

same suppression of competition has been evident in the private finance initiative (National Audit Office, 

2009; National Audit Office, 2018). There is also a general risk that poorly designed procurement 

processes select the wrong providers. For example, procurement processes that favour bidders who 

make overly optimistic assumptions about demand growth or the potential for cost savings have 

increased risks to service users in healthcare and rail (National Audit Office, 2012; National Audit Office, 

2015a). 

— poor incentives in long-term contracts: arrangements where service provision is undertaken by multiple 

providers – as compared to integrated production by a single entity – can preclude effective coordination, 

which may raise costs in the water sector (Acutt and Reid, 2011). Interviewees and literature suggest this 

has been a particular problem in UK rail, where responsibility for network and rolling stock is separate 

(McNulty, 2011). Long-term franchises for infrastructure operation may also provide weak incentives to 

maintain asset condition and investment levels, which tend to provide economic returns over a longer 

time horizon, towards the end of the contract life. Interviewees and literature suggested this has been a 

problem in UK rail and French water (Salvetti and Canneva, 2017). 

 

One interviewee suggested that franchising may be suited to the household retail in water. Procurement 

could be straightforward and contracts relatively short, as asset lives for the service are approximately seven 

years. There are many existing players in energy retailing who might be attracted to bid. The franchising 

model in retail could compare favourably with in-the-market retail competition, where there is a risk that 

low switching rates, which in energy markets have stemmed from tariff complexity and/or customer inertia 

(Ofgem, 2013; Competition and Markets Authority, 2015b), fail to exert sufficient pressure on prices, service 

quality or usage efficiency. The study was unable to identify published evidence, either domestic or 

internationally, on the efficacy of such a model – and Ofwat rejected it for residential customers on the basis 

of strong stakeholder preference for in-the-market retail competition (Ofwat, 2016c). 
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4.5 Regulation 

Evidence suggests regulatory changes may promote resilience and affordability without any further 

increase in competition. Table 5 provides a summary of such changes raised in interviews and the literature.  

 

Licences with greater flexibility in their geographical coverage may reduce costs and spur investment. A 

geographically flexible licence agreement can allow water companies to reach efficient scale through mergers 

and to share water resources, which can help increase affordability by lowering unit costs (Firla-Cuchra et al, 

2016), though this should be set against the difficulties that would be created in reducing comparator data 

available for Ofwat to conduct cost assessment. A further suggestion related to resilience was that company 

boards be mandated to maintain assets to specific standards under the terms of their licences. 

 

More efficient definition and effective enforcement of environmental regulations could reduce costs and 

improve water resource resilience. Companies engaged in the treatment of organic waste and sewage 

sludge comply with separate regulatory regimes on treatment quality standards and land disposal, which 

creates barriers to realising efficiencies from co-treatment of sewage sludge and other organic waste (Office 

of Fair Trade, 2011). More resilient or affordable environmental outcomes could also be achieved through 

efficient abstraction charging (Cave, 2009) or more rigorous enforcement of land-management regulations 

(see Section 4.3).  

 

It may be possible to increase affordability by reducing company returns if they exceed the opportunity 

cost of capital. Ofwat has a statutory duty to allow efficient companies to earn returns on capital similar to 

those earned by non-regulated companies exposed to comparable risks; if it were to systematically reduce 

company returns below this level then the sector would be financially unsustainable. However, some 

literature suggests that current returns are excessive and thus that affordability could be promoted by 

reducing them. The National Audit Office (2015b) found evidence of high returns stemming from lower debt 

costs and corporation tax rates than assumed by Ofwat, while Bayliss (2014) highlights the high gearing ratios 

of some companies relative to regulatory expectations and their use of holding company debt and offshore 

tax jurisdictions to raise returns. Measures to reduce returns include the mandatory adoption of the not-for-

dividend structure of Welsh Water (Ford and Plimmer, 2018) as well as proposals to index the allowed cost 

of debt and share gains from gearing (Ofwat, 2018a). The risk associated with such interventions is reducing 

the credibility of the regulatory regime and thus raising the financing costs of new investment (Moody’s, 

2018). 

 

Changes to the conduct of price reviews may also promote affordability. A more disaggregated approach 

to price controls could increase management focus on costs in specific areas and reduce costs, as appears to 

have been the case in retail at PR14. However, some service areas are not easily separable and a siloed 

approach by management can inhibit coordination along value chain (Acutt and Reid, 2011; Saal et al, 2012). 

Cave (2009) suggests specific innovation incentives could improve long-term affordability and resilience by 

promoting technical progress. 

 

Finally, the establishment of information platforms could improve the efficacy of competition in water 

resources and bioresources by increasing transparency of incumbent costs and other parameters. Ofwat 

intends to develop such platforms under its Water 2020 programme (Ofwat, 2016a; Ofwat 2017b). A 
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challenge associated with the use of such platforms is that efficient choices of suppliers – and hence the 

opportunities for supplier to enter the market – depend on a wide range of variables, including 

environmental impacts, which may be difficult to present in a transparently comparable fashion. 

Table 5. Regulatory changes can promote resilience and affordability in the water sector 

Thematic area Intervention Advantages Disadvantages 

Licence framework 

Flexible geographical / 
service coverage of licence 
(A) 

Allows companies to 
reach efficient scale 
and scope 

May inhibit cost assessment 

 

Licence requirement to 
maintain assets to high 
standard (R) 

Strengthens PR19 
multi-AMP 
performance 
commitments 

Potential inflexibility, may 
entrench in-house provision 

Environmental regulation 

Enforcement of land 
management regulations (A) 

Reduces inefficiency in 
catchment service 
provision 

Cost, political challenge 

 

Reduce barriers to 
spreading co-digested 
sludge on land (A) 

Greater scale and more 
flexible adoption of 
technology in 
bioresources 

Complexity, political 
challenge 

 

Reduce barriers to 
cotreatment of sewage 
sludge and other organic 
waste (A and R) 

Efficiency gains from 
cotreatment 

Potential environmental 
risks, political challenge with 
stakeholders 

 

Scarcity charge on over-
abstraction (R) 

Increases resilience and 
security of supply 

Difficulty in deciding the 
optimal charge and 
enforcement 

Economic regulation 

Separate price controls for 
services (A and R) 

Instils management 
focus – successful 
example of retail 
controls at PR14 

Other service areas less 
separable from each other. 
Siloed approach can inhibit 
coordination along value 
chain 

 

Strengthened information 
platforms for WRMPs (A and 
R) 

Would improve WRMP 
transparency for third-
parties 

Difficult to provide detailed 
cost-benefit info in a 
consistent format 

 

Innovation incentives (A) Can promote long-run 
productivity 

Most priority solutions do 
not require R&D 

Financial regulation 

Scrutiny of financial 
engineering / company 
returns (A) 

May identify savings 
and improve the 
sector’s legitimacy 

Risk of alienating investors 

Other 

Integration of drought/ 
emergency planning with 
WRMP (R) 

Integrated approach to 
resilience 

Costs of new regulations, 
uncertain benefits 

 

Note:  A – relevant for affordability; R – relevant for resilience. 

Source: Vivid Economics 

 
 

 



 

5 Conclusion 
 

5.1 Critical issues 

The review shows how regulatory and competition reform might deliver better outcomes on resilience and 

affordability. The most promising opportunities – and how combinations of regulatory and competitive 

reform might realise them – are as follows. 

 

Investment in water resource and interconnection capacity through for-the-market competition. Given 

climate, demographic and environmental pressures on water resources, the efficient provision and 

deployment of capacity is the most critical issue for resilience in the sector. The National Infrastructure 

Commission estimates that 1,300 Ml/day of additional supply is required. One option is reform of the WRMP 

process with independent procurement at a regional or national level, to encourage low-cost third-party 

entry to the market and investment in interconnection, where the Direct Procurement model could be 

adopted for major schemes. In-the-market competition does not appear to a viable model to secure the 

delivery of strategic capacity, as economies of scale and transport costs are liable to create local monopolies. 

 

Reduced costs of major new schemes through a consolidated direct procurement programme. The resilient 

and affordable provision of services, including environmental outcomes consistent with the 25-Year Plan, will 

require investment in major projects along the water and waste value chain. There is general support for a 

direct procurement model, and a view that licensing would improve flexibility and reduce costs relative to 

the form of DPC being advanced under Water 2020. There might also be an opportunity for Ofwat to lead or 

standardise procurement, as Ofgem has for OFTOs and CATOs, in order to consolidate a deal pipeline in 

standardised form and thus attract low-cost finance from institutional investors. 

 

Lower cost provision of catchment services through coordination between water companies and land-

owners. In addition to major new capital schemes, there is a consensus that better coordination among the 

activities of landowners, water companies and other stakeholders could improve the efficiency of water 

resources, water quality and flood protection services – and thus improve the affordability of environmental 

outcomes. This could be achieved through the effective enforcement of regulation of diffuse pollution and 

the creation of incentives (perhaps for water companies) to coordinate catchment service provision. Models 

of competitive procurement of pollution reduction can reduce costs. 

 

Improved efficiency of incumbents using information on entrants’ costs. Existing assets along the value 

chain and future network assets are not expected to be subject to competition. Encouraging the efficiency 

of regulated incumbents will therefore remain a critical aspect of affordable service provision. There is 

agreement that direct procurement and competition for the market will reveal some information about 

efficient capital and operational costs, which Ofwat can use in its assessment of incumbents' costs.  

 

Innovation in bioresources through in-the-market competition. Finally, there is scope for competition in 

bioresources to contribute to affordability through economies of scope and scale economies in an integrated 

organic waste sector, together with greater value recovery from the adoption of new technologies. The 
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combination of these markets requires regulatory alignment on the treatment and disposal of different forms 

of organic waste. Competition is more likely to facilitate innovation than regulation alone, though it may 

create monopolies in isolated areas. 

 

5.2 Evidential gaps 

Most evidence on the efficacy of competition and regulatory models is derived from qualitative, theoretical 

arguments. This was noted by Cave in 2009 and has not changed significantly since, in part due to the lack of 

experience in implementing competition. 

 

Given the critical issues set out in Section 5.1, further evidence would be particularly valuable in the following 

areas set out in the table below.  

Table 6. Critical evidence gaps 

Area Gap Relevance Value Research 
effort 

Cross-
cutting 

Quantitative 
evidence 

Information on the potential efficiency gains from any 
kind of reform – including by service area and region -- 
could more clearly direct policy priorities. 
 
Cost-benefit analysis of more granular aspects of 
reform than the packages considered by Cave and 
Ofwat could inform policy decisions. 
 
Empirical studies on the impact of relevant case 
studies within the water sector – notably evaluations 
of non-household retail reform in Scotland and 
England and the Infrastructure Provider structure of 
Tideway – would be particularly informative. 

High 
 
 
 

High 
 
 
 

Medium 

Low 
 
 
 

Medium 
 
 
 

Medium 

Water 
resource 
capacity 

Demand 
management 

Understanding the potential gains from demand 
management and the regulatory and competitive 
structures that would be most conducive to it could 
substantially improve affordability if it showed that 
large investment schemes could be displaced or 
postponed.  

High Medium 

Major 
schemes 

Investment 
pipeline 

Decisions on the appropriate form of DPC depend on 
attributes of the schemes themselves – for example, a 
more homogenous set of assets would be consistent 
with a standardised licence form, whereas a more 
diverse set of assets including innovative elements 
may call for more bespoke arrangements. Company 
business plans for PR19 could provide such 
information. 
 
The visibility of such a pipeline could encourage 
institutional investors to engage in the process of 
designing DPC mechanisms. 

Medium Low 
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Catchment 
services 

Models for 
provision of 
catchment 

Detailed aspects of competitive models for provision 
of catchment services, their applicability in different 
parts of the country and their costs and benefits 
would inform the development of policy. 

High Medium 

 
Value of 
land-use 
interventions 

Interviewees report some scientific uncertainty on the 
relationship between land use interventions and 
environmental benefits, such as improved water 
quality or reduced flood risk. There is also very 
substantial uncertainty on the localised value of such 
outcomes. Better evidence in this area would inform a 
more efficient prioritisation of outcomes. 

Medium High 

Incumbent 
efficiency 

Cost 
assessment 

Effective cost assessment will remain a critical to 
ensuring service affordability. However, little 
consideration has been given to the impacts of 
structural changes to the industry on the viability of 
cost assessment modelling, apart from in the merger 
regime. A more detailed review that understood how 
structural reforms could be enacted without 
compromising cost assessment and valued any trade-
offs between the gains from competition and possible 
losses to cost assessment would therefore be 
valuable. 

High Medium 

Source:  Vivid Economics 

5.3 Recommendations of the Cave Review 

The evidence reviewed for this study has implications for the recommendations of the Cave Review. Table 

7 provides a summary of Cave’s key recommendations, the extent to which they have been enacted through 

legislation or regulatory reform, and the level of support from the evidence considered by the review. 

 

Though there is relatively little disputing the logic of the Cave Review, subsequent evidence shows a shift 

in emphasis towards specific objectives related to resilience and affordability. The Cave Review emphasised 

the role of third parties in entering the market across a wider set of sub-services including resources, 

treatment and retail, to drive innovation over time. Models including independent procurement for water 

resources are proposed as possible solutions. By contrast, the subsequent evidence considers the more 

targeted use of competition to achieve specific outcomes, most notably the delivery of infrastructure 

capacity for resilient services. Cave also gave prominence to retail competition, particularly for businesses, 

but while evidence from the first year of business retail competition in water suggests it may have led to cost 

savings and water use reductions (Ofwat, 2018b), evidence surveyed does not suggest this as a priority, 

particularly for households. .  
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Table 7. Evidence relating to principal Cave Review recommendations 

 
Cave’s recommendations 

Already implemented via Water Act 

2014 or Water 2020? 
Implications of review 

Upstream 
competition 

New upstream licences 
 

New infrastructure licences 
 

Obligation for incumbents to 
procure best value water 
and waste services, with 
potential evolution to 
independent procurement 

 
New access prices regime 
based on forward looking 

costs 

 New upstream licences 

 Obligation to purchase at water 

best value through WRMP 

 Water 2020 proposal to develop 

competition for water and 

bioresources through 

information platforms 

 Competition for infrastructure 

being pursued through DPC at 

PR19 

 No infrastructure licences 

(except SIP for Tideway, which 

can only be used where project 

size threatens financial viability 

of incumbent) 

 No obligation to procure best 

value waste services 

 Access pricing not yet 

developed: high-level proposals 

in Water 2020 documents 

Benefits of competition in 
water resources 
concentrated in encouraging 
large scale investment in 
resource capacity and 
interconnection. 
Independent procurement 
could promote this 
Direct procurement can 
lower financing and operating 
costs for new infrastructure 
and reveal information on 
costs of existing operations. 
New licences and centralised 
standardisation, going 
beyond PR19 proposals, 
could push this forward 
Bioresources competition: 
broad support for Water 
2020 approach 
 

Retail 

Increased competition in the 
non-household retail 

market. The non-household 
threshold for being able to 
choose a retailer should be 
brought down from using 50 
megalitres a year to 5, and 
then abolished  

Yes 
Business retail market opened on 1 
April 2017. Customers in England 
can switch supplier without any 
threshold conditions 

Little evidence on switching 
or efficacy of competition in 
promoting usage efficiency 
available so far 
Little support for competition 
in the market for household 
retail; little evidence on 
franchise model. 

Merger regime 

Make market consolidation 
possible where it may 
produce benefit from 
economies of 
scale/increased efficiency. 
Revise special merger 
regime and incorporate 
system of inset 
appointments into a 
reformed upstream 
framework 

Partially 
From December 2015, the CMA has 
excluded certain mergers from 
being automatically referred for an 
in-depth phase II investigation, in 
consultation with Ofwat 

Suggestion that more flexible 
licence regime – including 
activities and geographical 
area -- could allow companies 
to achieve efficient scope and 
scale 

Abstraction 

Where licence levels 
sustainable, licences should 
be tradable subject to 
environmental & social 
impacts. Where 

unsustainable licence levels, 
a scarcity charge should be 
introduced 
Efficient price signals 
regarded as a pre-condition 
for effective upstream 
competition 

No significant reforms since Cave. 

Restriction of unsustainable 
abstraction a key objective – 
environmental costs and 
benefits should be valued in 
water resource planning 
Scope for better coordination 
between water resources, 
quality and flood risk 
reduction 
Evidence suggests trading 
unlikely to be suited to many 
catchments in England & 
Wales 

 

Source: Vivid Economics 
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Appendix 1: Competition and regulatory models for 

water services 

Figure 7. Potential models of competition and regulation for water  

 

 

Source: Vivid Economics 
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Figure 8. Potential models of competition and regulation for wholesale waste water 

 

 

Source: Vivid Economics 
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Figure 9. Potential models of competition and regulation for catchment services 

 

 

Source: Vivid Economics 
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Figure 10. Potential models of competition and regulation for retail 

 

Source: Vivid Economics 
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Appendix 2: Details of methodology 
 

Automated literature review 

The automated evidence review used an algorithmic search tool to collect relevant literature from Google 

Scholar. Eight keyword searches were performed. The tool identified studies which contained these terms 

in the ‘body’ of the paper.   

 

The automated literature review comprised of 8 search strings with the PICO elements.  

 

Search string: [population], [intervention], [comparator], [outcome] 

 

Drawing from the keywords in the table below, the following strings were constructed:  

1. (1, 1 OR 2 OR 3, *, 1 OR 2 OR 3) 

2. (1, 1 OR 2 OR 3, 1 OR 5, 1 OR 2) 

3. (1, 7, *, 1) 

4. (1 and (4 OR 6), 7 OR 9, *, 1 OR 2) 

5. (2, 1 OR 2 OR 3, *, 1 OR 2) 

6. (2, 1 OR 2 OR 3, 1 OR 2, 1 OR 2) 

7. (3, 7 OR 1, *, 1 OR 3) 

8. ((1 OR 2) and 5, 6 and (1 OR 4 OR 8), *, 1 OR 2 OR 4) 

where * denotes a field left empty.  

Table 8. Key search terms  

No.  Population Intervention Comparator Outcomes 

1 Water AND services OR 

infrastructure, utility 

“Competition in 

the market” OR 

“Competition for 

the market” 

“Vertical 

integration” 

Resilien* 

2 (Wastewater OR Sewerage) 

AND (services OR 

infrastructure), utility 

Regula* AND 

models 

Regional AND 

monopoly 

Affordab* 

3 Catchment AND services “Market structure” 
 

(Flood OR drought) 

AND risk 

4 Demand AND management Social AND tariffs 
 

“Vulnerable groups” 

5 Household OR non-household 

AND retail 

Direct AND 

procurement 

  

6 Interconnection AND water 

network 

Upstream AND 

competition 
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7 
 

Independent AND 

“systems 

operator” 

  
 

8 
 

Independent AND 

“market operator” 

  

 

Source: Vivid Economics 

Together the 8 strings searches covered all issues set out in the framing on the efficacy of different 

competition and regulatory models in delivering resilience and affordability.  

 

The results of each search were exported to a spreadsheet and were filtered as follows:  

 

Box 1. The filtering process 

— Step 1: filter studies by title such that only studies which contain the keywords in the title remain. 

For example, on search 1, 822 studies were filtered down to 234 by including only studies with 

‘water’ in the title.  

 

Step 2: filter out studies carried out before 1999. For search 1, this reduced the list of studies 

from 234 studies to 160. 

 

Step 3: score articles on a three point scale based on relevance of title to primary and secondary 

questions, and exclude studies relating to developing countries. For search 1, this step filtered 160 

studies to 10 ‘maybe relevant’ articles and 9 ‘relevant’ articles. 

 

Step 4: obtain abstracts for ‘maybe relevant’ and ‘relevant’ articles and score abstracts on a three 

point scale based on relevance.. For search 1, this reduced 19 potentially relevant studies to 4 

highly relevant studies. 

 

— Step 5: download and read the remaining articles. 
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Appendix 3: QSR Evidence 

Table 9.  Evidence on competition for the market models 

Competition for the 

market... 

Evidence  

(no. of sources) 

Notes from literature 

…reveals efficient 

costs to increase 

affordability 

(A) 

Literature 

Positive: 5 

Mixed: 2 

 

Interviews 

Positive: 3 

  

- Competition for providing finance, with a benchmark, can reveal efficient costs (Bush and 

Earwaker, 2017).  

- Overall, competition for the market in the water sector can reveal efficient costs, in the absence 

of market distortions and with a design that encourages participation (Canneva and Garcia, 

2010) 

- Capacity market auctions in energy have not revealed efficient costs because they excluded 

capable technologies and had design flaws (Newbury, 2015; Orme, 2016).  

- In rail, 20-25 percent outsourcing can provide information on costs of remainder of network 

(Hansford, 2017).  

…reduces the cost 

of service to 

increase 

affordability 

 (A) 

Literature 

Positive: 4  

Mixed: 6 

Interviews 

Positive: 3 

- Competition for the market, via direct procurement, forces water companies to demonstrate 

how decisions keep customer interests in mind (Ofwat, 2016a; Hansford 2017).  

- Competition for the market is only effective if there is sufficient bidding: this may not be due to 

informational asymmetries and bidding costs. (Bush and Earwaker, 2017; Canneva and Garcia, 

2010; NAO 2009).  

- For catchments: it can only reduce the cost of service provision if appropriately coordinated by 

the catchment systems operator (Helm, 2015).  
 

Note: ‘A’ refers to affordability while ‘R’ refers to resilience.  

Source: Vivid Economics   
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Table 10.  Evidence on competition for the market models (continued) 

Competition for the 

market… 

Evidence  Notes from literature 

…reduces 

infrastructure costs 

to increase 

affordability and 

resilience 

 (A and R) 

Literature 

Positive: 2 

Mixed: 1 

Negative: 2 

 

Interviews 

Positive:8 

- Competition for the market may not reduce infrastructure costs due to high bidding costs, 

oversupply of PFIs, and structural factors such as weak macroeconomic conditions, which 

inhibit entry (NAO, 2009). 

- Support mechanisms needed to encourage sufficient bidding, such as informational/technical 

assistance (Cave, 2009; Hansford, 2017).  

- In Spain, the ability of private players to compete for the market helped address a backlog in 

investment (Bakker, 2002).  

- Water industry is highly capital-intensive with long-lived assets, therefore, cheaper publicly-

supported financial schemes are preferable over models of private competition (Massarutto et 

al, 2008; Bayliss, 2014).  

…promotes 

resilience (R) 

Literature 

Negative: 2 

Mixed: 2 

Interviews 

Negative: 2 

- Competition for the market could promote resilience if environmental interests are managed 

and represented via a central authority (Cave, 2009; Helm 2015).  

- In the electricity sector, capacity market auctions did not increase long-term resilience because 

they failed to adequately account for environmental impacts and low-carbon alternatives 

(Orme, 2016; Newbery, 2015).  

…promotes 

innovation to 

increase affordability 

and resilience 

 (A and R) 

Literature 

Positive: 1 

Mixed: 1 

Interviews 

Positive: 1 

- Competition for contracts promotes innovation, though less so than in-the-market competition 

(Cave, 2009).  

- Direct procurement has the potential to result in design innovation (Bush and Earwaker, 2017).  

 
 

 

Note: ‘A’ refers to affordability while ‘R’ refers to resilience.  

Source:  Vivid Economics   
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Table 11.  Evidence on competition in the market models 

Competition in the 

market… 

Evidence  

(no. of studies) 

Notes from literature 

…reduces the cost of 

service provision, 

increasing affordability  

(A) 

For bio-resources  

Literature  

Positive: 4 

Interviews: 

Positive: 5 

- Competition in the market for water, wastewater, and sludge treatment and 

disposal will incentivise value-recovery, optimise the use of existing and new assets, 

and ensure that the most efficient companies undertake activity which will help 

reduce the costs of service provision. Savings estimates range from £350m to 

1.3billion NPV over thirty years.  (Ofwat, 2016a; Cave 2009; OFT, 2011; Byatt, 2017).  

- Efficiency gains in transportation, contracting with farmers and trade.  

For water 

resources 

Literature 

Positive: 2 

Negative: 2 

Mixed: 6 

 

Interviews 

Positive: 1 

Negative: 6 

- Competition will increase efficiency in upstream markets, leading to lower bills. 

Interconnection will lead to the development of cheaper water supply options 

producing a net benefit of £959m over 30 years (NPV) (Ofwat, 2010) 

- Water trading has mixed impacts on affordability. In western United States trading 

increased prices for urban users relative to agricultural users (Donohew, 2009). In 

Australia, it led to efficiency gains, resulting in lower costs (Fargher, 2011). The costs 

of water trading can be high in regions where water resources are diffuse and the 

transportation is expensive (Pocock et al. 2015).  

- In the electricity sector, bilateral markets led to efficiency losses because of the 

increased burden on suppliers to ensure the system is balanced and the difficulty in 

locational pricing. (Newbery, 2005; The House of Commons, 2003; Competition and 

Market Authority, 2015a).  

- Competition in the market for water may lead to higher perceived risk (supply 

insecurity) and higher costs of capital which will make bills more expensive (Lobina 

and Hall, 2008).  
 
 

Note: ‘A’ refers to affordability while ‘R’ refers to resilience.  

Source:  Vivid Economics  
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Table 12.  Evidence on competition in the market models (continued) 

Competition 

in the 

market… 

Evidence  

(no. of 

studies) 

Notes from literature 

…reduces 

infrastructure 

costs to 

increase 

affordability 

and resilience 

(A and R) 

Literature 

Positive: 2 

Negative: 1 

Interviews 

Negative: 6 

- Gains from combining the treatment of sewage sludge and other organic waste can potentially reduce 

costs of infrastructure (OFT, 2011; Byatt 2017).  

- Short asset lives accentuate benefits in bioresources (Ofwat, 2016a) 

- A market for sludge will reduce the cost of sludge services, leading to lower bills (OFT, 2011). Total net 

benefits valued at £802 million (NPV over 30 years). (Ofwat, 2016a).  

- Cheaper development of water resources due to spatial efficiency gains from interconnection (Ofwat, 

2010) 

- In electricity sector, move from centralised system to bilateral model created more supply uncertainty 

which may have stalled investment (Newbery, 2005) 

…promotes 

resilience (R) 

Literature 

Negative: 4 

Positive: 4 

Mixed: 4 

 

Interviews 

Negative: 6 

- In electricity sector, bilateral model created more supply uncertainty, negatively impacting resilience 

(Newbery, 2005; The House of Commons, 2003; Competition and Market Authority, 2015a).  

- Water trading can promote resilience in cities and the agricultural sector -farmers trade water 

according to crop cycles. (Pocock et al, 2015). In Australia, cities have relied on water markets to meet 

demand in times of drought (Fargher, 2011) 

- By sharing water resources over a larger area the resilience of the water supply in interconnected zones 

can be increased (Ofwat, 2010) 

- Measures should be taken to ensure that water markets promote resilience: these include defining 

rights as proportions of available water available, placing obligations on large abstractors to offer a 

proportion of their allocation for sale (Baker et al, 2013; Helm, 2015; Brandes et al, 2008; Firla-Cuchra 

et al, 2016).  

- Value recovery from sludge will improve the quality of the environment (Ofwat, 2016a).  
 
 

Note: ‘A’ refers to affordability while ‘R’ refers to resilience.  

Source:  Vivid Economics 
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Table 13.   Evidence on transition and transaction costs of competition 

 

Competition leads to… Evidence  

(no. of studies) 

Notes from literature 

…higher costs after 

disaggregation, 

decreasing affordability 

(A) 

Literature 

Positive: 3  

Mixed: 5 

 

Interviews 

Positive: 2 

- For water and sewerage, there are higher costs after separation due to loss of 

economies of scope (Acutt and Reid, 2011). Economies of scope from integration of 

water and wastewater production activities where there are shared inputs, 

diseconomies where sharing of inputs is limited (Cave, 2009). Evidence that there are 

gains from separation (Molinos-Senante, 2015).  

- Separating production and distribution can increase costs in context of boreholes but 

not upland reservoirs (Acutt and Reid, 2011; Saal et al., 2012). 

- In retail, a multi-utility model could increase efficiency through 'economies of scope' but 

more research is needed to definitively conclude (Firla-Cuchra, 2016) 

…less effective 

coordination to prevent 

service interruptions, 

decreasing resilience 

(R) 

Literature 

Positive: 3 

 

Interviews 

Positive: 2 

- In electricity sector, the switch from a centralised system to bilateral markets, 

heightened supply insecurity:  generating companies withdrew plant, causing fears  

about security of supply (Newbery, 2005; The House of Commons, 2003) 

- Competition in the absence of effective environmental regulation can lead to a 

destruction of natural capital. Coordinated competition through a Catchment Systems 

Operator can help preserve natural capital and better manage scarce resources by taking 

into account interdependencies and spatial externalities (Helm, 2015).  
 
 
 

 

Note: ‘A’ refers to affordability while ‘R’ refers to resilience.  

Source:  Vivid Economics   
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Table 14.  Evidence on transition and transaction costs of competition (continued) 

 
 

Competition leads 

to… 

Evidence  

(no. of studies) 

Notes from literature 

…significant 

transitional costs, 

decreasing 

affordability 

(A) 

Literature 

Positive: 3 

Mixed: 2 

 

Interviews 

Positive: 2 

- The financial costs competitive reforms could be substantial and both transitional and 

permanent. Separating retail from wholesale will have fewer negative effects since retail 

forms a small portion of WaSC operating costs. The single-buyer or wholesale market model 

are likely to incur greater costs. The cost of redeeming all bonds is estimated to be a net £7.2 

billion (Baker, 2008). But exact value will largely depend on the outcome of negotiations 

(Cave, 2009) 

- Business units operating in contestable markets will face increased cost of capital of between 

100bps (in long-term contract single buyer situations) and 400 bps (in wholesale markets) 

relative to the regulated integrated business (Baker, 2008).   

- Any type of systems change results in significant transitional costs. Even moving back towards 

nationalisation (the reverse) can increase govt. debt by 5 percent (Kirkup, 2018). 

…inefficiency of 

companies under 

regulatory contract  

(A and R) 

 
- No evidence  

 
 

 

Note: ‘A’ refers to affordability while ‘R’ refers to resilience.  

Source:  Vivid Economics 
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Table 15.  Evidence on potential for competition to be ineffective 

 
 

Competition leads 

to… 

Evidence  

(no. of studies) 

Notes from literature 

…insufficient entry 

for competition to 

function as 

intended 

(A) 

Literature 

Positive: 8 

Negative: 2 

 

Interviews 

Positive: 1 

Negative: 1 

Mixed: 5 

- Competition is not always achieved due to high bid costs, little chance of profit, an over-

supply of PFIs and structural conditions (weak lending due to macroeconomic conditions) 

(NAO, 2009; Lobina and Hall, 2008).  

- Entry into upstream competitive markets has to be facilitated by supportive regulation 

(Cave, 2009) such as through clearly communicating pipeline of investment so that third-

parties are aware of bidding opportunities and creating an early development fund to assist 

third-parties in the creation of high-quality investment proposals (Hansford, 2017) 

- An operator will not be motivated to take over a new territory far from its existing base, 

unless the utility is sufficiently big, allowing the operator to reach a critical size and benefit 

from economies of scale (Canneva and Garcia, 2010) 

- For greater upstream competition to develop appropriately, there is a need for revised 

access pricing regime that incentivises efficient entry whilst ensuring that efficient past costs 

and common costs can be recovered (Anglian Water, 2015). Suggestion to use LRIC for 

contestable markets.  

- In electricity sector, move from centralised to bilateral system (Pool to NETA) did increase 

the number of players (the number of generators increased from 6 to 35 and  8 suppliers 

replaced the 14 regional electricity supply monopolies) (Onaiwu, 2009).  

- Risk that a bilateral model does not incentivise sufficient entry due to increased risk 

(Newbery, 2005) 
 
 

 

Note: ‘A’ refers to affordability while ‘R’ refers to resilience.  

Source:  Vivid Economics   
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Table 16. Evidence on likelihood of regulatory failure under competition 

 

Competition leads 

to… 

Evidence  

(no. of studies) 

Notes from literature 

…rents for 

incumbents 

(A) 

Literature 

Negative: 2 

 

- Competition models will reduce rents for incumbents by revealing costs (Cave, 2009; Ofwat, 

2010).  

…deterioration in 

environmental 

performance 

(A and R) 

Literature 

Mixed: 3 

Negative: 3 

 

Interviews 

Negative: 2 

- Value recovery from sludge will increase environmental performance (Ofwat, 2016a) 

- Competitive models can be paired with regulation that protects the environment. Examples 

include markets for water resources, a scarcity charge for over-abstraction or a CSO (Cave, 

2009 and Helm, 2015; Turral, 2005 respectively) 

- Water trading and competition in upstream markets can lead to sharing resources over a 

greater area. This can increase resilience, if catchment properties are taken into account 

(Ofwat, 2010).  

- Water trading could lead to over-abstraction and ecological damage in a particular area by not 

considering externalities or catchment properties (Brandes et al., 2008). Risk of water 

resources being traded to those who utilise the resources more intensively and are ready to 

pay more.  

…insufficient 

customer switching 

(A and R) 

Literature 

Positive: 2 

 

Interviews 

Mixed: 1 

Positive: 3 

- regulator should ensure there is enough information for consumers to make the choice 

otherwise there will be insufficient switching as witnessed in the electricity sector (The House 

of Commons, 2003) 

- transactional costs of switching suppliers may outweigh the benefits from lower prices 

resulting in insufficient customer switching (Lobina and Hall, 2008).  

 
 
 

 

Note: ‘A’ refers to affordability while ‘R’ refers to resilience.  

Source:  Vivid Economics 
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Table 17. Evidence on likelihood of regulatory failure under competition (continued) 

 

Competitive models will 

reduce Ofwat’s capability 

to… 

Evidence  

(no. of 

studies) 

Notes from literature 

…fund efficient costs of 

companies 

(A) 

Interviews 

Positive: 1 

- No evidence in literature 

…protect vulnerable 

customers 

(A) 

Literature 

Positive: 1 

Negative: 1 

Mixed: 1 

 

Interviews 

Negative: 2 

- Under competition, allocation of responsibility more dispersed. Harder to determine who 

is liable, which makes it harder for Ofwat to protect vulnerable customers (Bayliss, 2014).  

- Regulation can improve the outcomes from competition and protect vulnerable 

customers: affordability can be increased by dealing with lack of accountability and 

complex corporate structures in the water sector (Bayliss and Hall, 2017). Suggestion to 

mandate that a certain percentage of profits is 'passed' on to consumers and make utilities 

'not-for-dividend' entities like Welsh Water to ensure that they use retained earnings to 

invest in assets or lower customer bills (Jonathan Ford and Gill Plimmer, 2018) 
 

 

Note: ‘A’ refers to affordability while ‘R’ refers to resilience.  

Source:  Vivid Economics   
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Table 18. Evidence on use of market mechanisms on catchment services 

 

Market mechanisms can… Evidence  

(no. of 

studies) 

Notes from literature 

…reduce the cost of 

providing a resilient water 

supply  (R) 

Literature 

Mixed: 5 

Positive: 3 

 

Interviews 

Positive: 2 

- Market mechanisms can increase efficiency and deliver cost reductions, provided they 

occur in a regulatory set-up that represents environmental externalities and systems 

effects (Helm, 2015; Firla-Cuchra et al, 2016; Cave, 2009; Turral, 2005) 

- Water trading can result in greater resilience and creation of new supply, or 

overconsumption by certain entities at the cost of others. There is a need for mechanisms 

to protect third parties, ecosystems and the public good (Brandes et al, 2008). Allocations 

that a based on proportion of total available resource can help (Baker et al., 2013) in 

addition to scarcity charges (Cave, 2009).  

- A market for water resources will employ resources efficiently across the system, operate 

at lower cost and improve resilience (Cave, 2009). Total net benefits valued at £802 million 

(NPV over 30 years) (Ofwat, 2016a). 

… can reduce the cost of 

ensuring resilient 

ecosystems (R) 

 

Literature 

Mixed: 5 

Negative: 1 

Positive: 2 

 

Interviews 

Positive: 2 

Mixed: 1 

- Provided there is a catchment systems operator representing the environmental demand 

for water resources (Helm, 2015; Firla-Cuchra et al, 2016; Turral, 2005) 

- Competition in the market for sludge can incentivise value recovery and decrease the 

amount of discharge into water bodies (OFT, 2011; Ofwat 2016). 

- Water trading in New South Wales has increased ecosystem resilience and provided water 

to municipalities in times of drought (Fargher, 2011).  

- Water trading has the potential to negatively impact ecosystems if environmental demand 

is not represented and because of the logistics involved with moving water (Turral, 2005; 

Baker et al, 2013).   
 

 

Note: ‘A’ refers to affordability while ‘R’ refers to resilience.  

Source:  Vivid Economics   
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Table 19. Evidence on interactions between catchment services and competition models 

 

The efficacy of catchment-

related market mechanisms is 

independent of… 

Evidence  

(no. of 

studies) 

Notes from literature 

…competition in the market for 

water resources (R and A) 

Literature 

Negative: 3 

 

Interviews 

Negative: 2 

- Representing environmental demand and pricing externalities can ensure that water 

trading delivers outcomes that are efficient and resilient (Brandes et al, 2008). 

- Coordinated competition, managed by a CSO, can deliver ecosystem benefits, taking 

advantage of market incentives and ensuring that environmental externalities and 

systems effects are accounted for (Helm, 2015).  

- Water trading with a scarcity tax can increase resilience and reduce costs (Cave, 

2009).  

… competition for the market in 

water services (R and A) 

Literature 

Negative: 2 

 

Interviews 

Positive: 2 

- Coordinated competition for the market, through a Catchment Systems Operator, can 

help preserve natural capital and better manage scarce resources by taking into 

account interdependencies and spatial externalities when tendering opportunities 

(Helm, 2015). 

- CSO would engage in: management of abstraction licences, system planning, creating 

markets for flood defence and land management, in which there would be 

competition for the market.  

- An auction-based PES mechanism can successfully distribute funds to farmers for 

investment in capital items that improve water quality (Day and Couldrick, 2013) 
 

 

Note: ‘A’ refers to affordability while ‘R’ refers to resilience.  

Source:  Vivid Economics 
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