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Abstract: This paper reports on a systematic review of the literature around governance and water
infrastructure in England to analyse data on the application, or absence, of justice themes. It finds
that, unlike in other sectors, justice thinking is far from embedded in the water sector here and whilst
there are signs of a discussion there is a lack of sophistication and coherence around the debate. More
positively, the research suggests that the concept of justice can be used as a tool or framework to help
air and address these complex issues and in doing so is an advance on the concept of sustainability.
By exploring the issues in this way, the study reveals a wealth of opportunities to use justice-thinking
to improve infrastructure decision making. It is suggested a justice approach is the next step as our
thinking matures beyond sustainability, improving the decisions we make for people and planet.

Keywords: justice; water; infrastructure; wastewater; governance; sustainability; systematic litera-
ture review

1. Introduction

Water is a precious, life essential resource that, in England, a country often maligned
for its wet weather, is often taken for granted. However, as a nation it is not immune from
the crisis confronting the rest of the planet, notably because the context changes greatly from
south to north, and east to west. Indeed, the National Infrastructure Commission stated
“The risk of households having their supplies rationed because there is not enough water
is significant. Large and densely populated parts of England have lower annual rainfall
than Sydney and Mexico City” [1]. Added to this geographical disparity, England is facing
changing weather patterns, leading to climate-induced water shortages and irreversible
damage to its ecosystems as a combination of climate change, population growth and
unsustainable practices [2].

Interventions into our water infrastructure are needed if we are to address the envi-
ronmental and social issues of the water crisis [1]. However, in doing so, we are making
choices about how the benefits and the consequences of those interventions are going to be
distributed. Areas that bear the brunt of disruptive infrastructure construction for example,
may not be the same areas that that reap the benefits of its implementation; societal and
environmental impacts or the opportunities afforded by the intervention may not be felt
uniformly. The cost of infrastructure also needs to be assessed both financially and more
broadly to include how in providing for humans now we impact on future generations or
how we may devastate non-human life. In addressing these issues we are making choices
about ‘winners and losers’ [3,4]. If water is essential for life then how we deal with its
distribution through our infrastructure, how we govern our resources and address these
tensions is a question of whether we have acted justly [4].

In the energy field at least, it is accepted that the ‘transition’ to sustainability should
be just even if discussion in this area appears limited to economic impacts of the move to
net zero carbon [5–8]. This is driven, at least in part, by the urgent need to move away
from fossil fuels to greener forms of energy. Academic discourse on justice in the energy
literature appears to be establishing itself [3,5–7], but it is emerging in other sectors such
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as transport as well [8,9]. The authors of this paper are not alone in noting its relative
absence in infrastructure in the water sector, particularly in developed economies such as
in England [10,11]. This leads to what appears to be a gap in discussions on infrastructure
and governance in the water sector here; whether justice considerations are evident in how
infrastructure interventions are framed and planned.

To fill this gap, this research asks, as we strive to adapt to the water crisis: is justice
present in thinking around how we govern our water resources and infrastructure; and
are justice themes evident in how we are seeking to ‘upgrade’ our water and wastewater
infrastructure in response to our water needs? In an attempt to answer these questions
the current authors undertook a systematic review of the literature around governance
and water infrastructure in England to analyse evidence on the application, or absence, of
justice themes. The systematic literature review process as outlined by Yigitcanlar et al.
was adopted [12]. A systematic literature review makes clear the parameters used to search
the literature ensuring openness, replicability and reducing the opportunities for bias. It is
the ideal methodology to identify texts or search for terms and concepts within those texts.
It allows the hypothesis, that justice thinking is mostly absent from those texts, to be clearly
tested and any limitations in the research methods adopted to be clearly identifiable.

This study is set out as follows:

1. Prior to commencing the systematic literature review what is meant by ‘justice’ needs
to be explored and clearly set out. This study therefore starts by defining what is
meant by ‘justice’ and explores themes around the concept. From those themes a
framework of justice is created.

2. The study then sets out the methodology for the systematic literature review and
provides an overview of the data collected;

3. This is followed by a more detailed discussion and analysis of the findings. The
justice framework and themes is used to inform the analysis. This section includes a
discussion on the limitations of the research methods deployed; and

4. The conclusion seeks to answer the research questions and suggest further areas
of research.

2. Key Concept: Justice

In considering justice it is first beneficial to understand the governance regime in
England to provide context. There are many ways in which water supply and infrastructure
can be owned and governed—for example, a commons approach as discussed in theories
of social-ecological systems such as explored by Ostrom [13,14], municipal or state holding,
market-based, or a hybrid scheme—and each regime has its advocates and detractors (for
comparative case studies see [15,16]). It is argued below that each regime has its own
impact on the application of justice.

Water governance in England is perhaps infamous for its privatisation in 1991, imple-
mented at least in part to raise revenue for its ageing, under-funded infrastructure [17]. As
regional water companies were set up to manage local monopolies of water and wastewa-
ter services, a series of institutional, regulatory and other governance mechanisms were
initiated, and have since developed, to balance the need for water companies to make
profit with affordability for their customers. A system of government, quasi-government,
corporate and civil organisations are now involved in its management, epitomising the
wider move from top-down government to ‘governance’ [18]. The implications of this
fundamental change of regime, its impact on state and non-state actors, the view of water as
a commodity and ‘citizens as consumers’ continue to be scrutinised [18–21]. As discussed
later, it provides a context into which justice concepts are placed or where the regime and
justice may be said to conflict.

In defining and applying concepts of justice, reliance here is placed on Schlosberg’s
widely cited work on environmental justice [22]. The reason for selection of this work
is its comprehensive review of justice themes relevant to the tensions in governance of
natural resources, such as water, and its interface with humanity [23–25]. It is a work
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that, through its breaking down of the concept of justice, enables it to be understood and
applied to different contexts. The association with the concept of ‘just sustainability’ is also
significant [26,27], the addition of the word ‘just’ expressly accepting in some way that
sustainability alone is not ‘enough’. The discussion draws on bodies of work around justice
to include different forms of justice—distributive, procedural, recognition (or respect), and
‘capacities’ (or capabilities), all of which can interconnect [22].

1. Distributive justice is credited to the work of Rawls and justice as fairness [28], and
addresses how resources, benefits and detriments are allocated amongst us. It accepts
that there will always be ‘winners and losers’, but justice provides a mechanism for
that to be as equitable and fair as possible. Where there is a distribution that is unequal,
for example, that inequality should be to the benefit of the most disadvantaged [29].
It can be construed wider. A recent example is the ‘polluter pays’ principle, those
who pollute being held responsible for the consequences.

2. Procedural justice demands there should be access to justice and procedural fairness: it
asks who participates, who decides and how a conflict is resolved, and is an important
form of justice alongside distribution [30]. There have been moves to embed principles
of access to information, public participation in decision-making and access to justice,
particularly in the environmental arena as enshrined in agreements such as the Aarhus
Convention [31] and mandated in the EU Water Framework Directive [32].

Procedural justice is all the more important when considering the model of governance
and the multiplicity of bodies, rules and regulations that can apply in complex systems
such as water infrastructure in England. A just governance system needs a process that
allows multiple view-points to access it, to have the information they need and to have a
forum to be listened to. Such a system can cut through the multiplicity of rules and players,
inherent in ‘governance not government’, and allow the views of stakeholders to be aired,
balanced and addressed [33].

3. Recognition and respect define procedural justice further to ensure that all voices are
heard and respected in that process. Without recognition and respect there is no true
voice, and it cannot be shown that a distribution or process is fair. In the absence
of recognition, the processes lead to maldistribution [22]. This can be considered
further when applying Arnstein’s ladder of citizen participation [34] on the even more
complex question of whether a process gives a true voice; whether there is tokenism
or true engagement and empowerment.

The connection between recognition and infrastructure is noted in the struggle for
equality in the US, with disadvantaged groups feeling targeted for the siting of undesir-
able development, (for examples see [25]). A study in the UK also flags issues of social
peripheralisation, or lack of political capital, and the risk of infrastructure planners being
attracted to those areas for interventions, noting,

‘projects tend to run smoother where there is a background of undemocratic processes and
low levels of activism’

([35] (p. 4); see also [6])

‘Smoother’ presumably meaning to some ‘implemented without troublesome objec-
tion’ or the absence of so-called ‘NIMBYs’ (Not In My Back Yard). Justice in recognition is
connected to the absence of distributive justice in the allocation of benefits and detriments.
A decision based on siting of an intervention—not where it is best, but on the path of least
(human) resistance—would be at odds with this view of justice.

4. Capacities, or capabilities, is credited to separate works of Sen [36,37] and Nuss-
baum [38,39]. It encapsulates the three previous approaches but goes further in not
simply seeking some form of fair dispute resolution. It has positive aims to improve
the lives of living things. Its essence is that for justice, an individual must be enabled
to have access to assets they need not just to survive, but to thrive. It can include the
equitable distribution among us to achieve this, and how we participate and engage
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with due process and respect for those needs to be articulated and heard. It then goes
further by addressing quality of life and well-being, by setting minimum standards
that need to be achieved [22]. (For an example of the application of capability justice
in infrastructure in practice, see [8]).

The capabilities approach, achieving well-being, sits well with the concept of ‘liveabil-
ity’ and further helps express the need for distributive and procedural justice in achieving
that goal, i.e., how resources are distributed fairly so one’s well-being is not at the unfair
expense of another [40]. In terms of planetary well-being, academics such as Nussbaum
and Holland extend the capabilities approach to living things more generally, justice being
the equitable distribution, procedural recognition and fairness to achieve that required
for a living thing to flourish, to fully function as itself as far as possible [39,41]. This view
extends the question of ‘who’ should have a voice, from a limited human perspective into
non-human systems of ecosystems and environmental well-being in its own right.

The justice issues extend to how we represent the interests of future generations, how
the needs of future generations are spoken for and represented now—in fact this has been
described as the key tension of our age [42]. Attesting to the currency of this debate, at
the time of writing a Bill addressing some of these issues is making its way through the
House of Lords [43]. Consideration of our future impacts in this way arguably joins the
concepts of sustainability and justice together. Further, the authors of this paper argue
that justice takes us beyond the concept of sustainability. Sustainability accepts there are
three pillars —social, economic and environmental. Justice provides mechanisms for those
often competing interests to be aired, judged and addressed. In addressing these questions,
justice is more than a policy or law, although justice may be embodied in those instruments.
Justice becomes part of our overarching Constitution [29] (p. 225), the driver for equity and
fairness in our governance regime and a fundamental approach to how interests (current
and future, human and non-human) are balanced.

It is these themes and articulation of justice that is taken forward into the study as
shown in Figure 1. These themes form the basis of a framework.

Figure 1. Framework: Themes of Justice in Water Infrastructure.

3. Materials and Methods

A systematic literature review was undertaken to identify and evaluate the extent
that justice considerations were evident in literature on governance of water infrastructure
in England. The aim was to focus on interventions in infrastructure systems, both what
is being talked of and what has been implemented. The study therefore included grey
literature addressing practical infrastructure issues on the ground through to literature
addressing water governance at a purely academic or conceptual level.

The following search terms were identified:

• Water OR blue OR sew* (to allow for sewage, sewerage);
• Infrastructure OR intervention OR construction;
• Governance;
• UK OR “United Kingdom” OR Britain OR England.

Although the jurisdiction of interest was England, Britain and the UK were included
in search terms. This was because despite the ongoing process of devolution, the UK still
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shares common elements of governance and articles of potential relevance to England
could otherwise be excluded. Documents that reference the UK generally were included
even if they did not include an express reference to England alone. Terms such as justice,
equity, equitable and equality were included as a trial. This gave extremely low return
rates, too small for a review. ‘Rights’ gave slightly more returns, although again too low,
and mostly because of the use of the word in other contexts including ‘copyright’.

Three databases were used—Web of Science, ProQuest and Compendex (Engineering
Village)—with a view to ensuring multiple disciplines were fairly covered. A review
process in line with that proposed by Yigitcanlar et al. [12] was adopted. The application of
that process in detail was as follows:

• The above search terms were applied to an ‘abstract, title or subject’ search firstly to
the Compendex database giving 365 returns.

• The results were filtered using controlled terms relating to infrastructure, governance
and water. This gave 72 returns. A test of a selection of excluded documents was
undertaken to ensure the filters applied did not exclude legitimate documents.

• The duplicate filter then removed 11 documents, leaving 61.
• The abstracts were previewed to check consistency with the aim and scope of the

study. Documents rejected included additional duplicates not filtered out previously,
and documents that did not relate to England or where water or sewerage was not the
predominant issue. Documents were excluded which could not be located online.

• Documents were not excluded on language or document type, i.e., grey literature was
included.

• In total 28 documents were taken forward for a full review.

As an aside, a filter of ‘justice, equit* OR equality’ in the abstracts of the 61 documents
referred to above resulted in no returns. ‘Rights’ resulted in 7.

The same process was applied to the Web of Science and then the ProQuest databases,
producing initial search returns of 42 and 78, respectively. The filtering process resulted in
32 and 23 results to take forward.

The documents from the three databases were cumulated in Endnote software and
duplicates removed. This resulted in 57 articles. These articles were reviewed in full. Some
articles included reference to more than one jurisdiction. These were included as long
as there was specific discussion on issues in England, for example comparisons between
England and Australia or Europe. Similarly documents that had a specific discussion on
water but also other sector interventions were included. Documents covering infrastructure
generally without a specific focus on the water sector in England were excluded.

Of the 57 documents identified, 36 were found to match the criteria. These are
exhibited in Table 1.

Table 1. Categorisation of References to Justice in the literature.

Category Description Number Identity

A Contains express reference to ‘justice’ 3 Brown et al., 2010; Strang, 2016; Thaler and
Priest, 2014. [44–46]

B
Is not included in A above, but does
contain express references to ‘equity’,

‘equality’ and/or ‘rights’
8

Collins, 2012; Goytia et al., 2016; Guy and
Marvin, 1996; Liang, Deller and Hviid, 2019;

Molyneux-Hodgson and Balmer, 2014; Perrotti,
Hyde and Otero Peña, 2020; Speight, 2015; Wells,

2019. [47–54]

C Is not included in A or B above, but does
contain references to justice themes 8

Broich, 2007; Frijns et al., 2016; Holt and Baker,
2014; Melville-Shreeve et al., 2018; Murrant et al.,
2017; Piper, 2014; Roberts, 2007; Sharp, Macrorie

and Turner, 2015. [55–62]
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Table 1. Cont.

Category Description Number Identity

D Is not included in A to C above, but does
reference ‘sustainability’ 13

Bar-Isaac and Walker, 2018; Brown, Ashley and
Farrelly, 2011; Browne, Jack and Hitchings, 2019;

Charlesworth, Warwick and Lashford, 2016;
Goodwin et al., 2019; Gunasekara et al., 2018;
Heptonstall, 2010; Rodda, 2009; Spiller et al.,

2012; Ward et al., 2012; Ward and Butler, 2016;
Way et al., 2010; Willis, Scarpa and Acutt,

2005. [63–74]

E Is not included in A–D above 4 Bankoff, 2013; Millington, 2014; Tresidder and
White, 2018; Williams, 2008. [75–78]

4. Results

The 36 articles were read and compared, with the following classes identified.
36 documents were reviewed:

• 28 peer reviewed journal articles
• 5 journal articles, not peer reviewed
• 1 chapter in a book
• 1 lecture (video)
• 1 thesis

Date ranges:

• 1 from 1996
• 1 from 2005
• 7 between 2006 to 2010
• 11 from 2011 to 2015
• 16 from 2016 to 2020

Governance issues could be broken down as follows:

• 4 Policy
• 10 Law and regulation (excluding economic regulation)
• 4 Economic regulation only
• 8 Sector Regime including networks
• 1 Norms, values and behaviours
• 9 Multiple forms of the above

Infrastructure interventions included physical and non-physical interventions. There
were 25 Physical interventions:

• 9 Water Re-Use/Rain Water Harvesting and Sustainable Drainage Systems (SuDS)
• 2 hydropower schemes
• 2 sewerage and wastewater treatment
• 2 urban blue landscaping
• 5 freshwater pipe network including reservoirs and abstraction, metering and retrofitting
• 4 flooding interventions including Natural Flood Management
• 1 synthetic biology

The 11 remaining, non-physical interventions included work around policy, finance
and economics, regulation and planning and development.

Additional data recorded included the discipline of the author(s) where discernible,
any nexus (e.g., energy, food, transport) and academic school of thought if any (e.g.,
socio-technical systems, socio-ecological systems, commons, transition management). No
immediate trends were apparent other than the diverse range of interests and thinking.

The documents were reviewed for references and engagement with justice issues.
Due to the relatively low number of documents this was capable of being undertaken by
hand. Of the 36 documents only three contained an express reference to justice. These
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were defined as Category A. Due to the low returns, express references to equity, rights
and equality were also searched for and identified. These were defined as Category B. As
well as express references, themes around the justice principles of distribution, procedure,
respect and capabilities were also highlighted, even though express references to the key
terms themselves were absent. These were defined as Category C.

This left some 17 documents without a categorisation. However, during the review
process the prevalence of the term ‘sustainability’ was noted. The documents were re-
reviewed to note the use of this term and also ‘resilience’. In comparison to the three
documents that contained an express reference to justice there were 27 documents that
referenced sustainability and 14 for resilience. The 17 uncategorised documents were
re-considered: 13 referred to sustainability and were defined as Category D, while the
small balance of 4 documents that remained were defined as Category E. The articles and
categories are summarised in Table 1.

The categories of most interest are those where justice is referred to either directly
(A) or implicitly (B and C). The possible use of sustainability in lieu of justice was then
considered through a review of all of the texts including those in Categories D and E.

5. Analysis

The focus of the analysis is on how the concept of justice is seen and used in the texts
(or indeed its absence). These are found in Categories A, B and C. The analysis centres
on how justice is dealt with in the Category A documents before ascertaining whether
any additional themes can be gleaned from Categories B and C. In looking at themes the
content of the texts is discussed and the framework containing themes (of distributive
justice, procedural justice, respect and recognition and capability justice) is applied.

5.1. Category A

The three documents in Category A exemplify the diverse fields and interests in this
field despite all three being grounded in issues of water, governance and infrastructure in
England. Although all three refer directly to justice, justice is not the core theme in any of
them, rather it is an issue that pervades the topics of interest to varying degrees.

Strang discusses the connection between water and power, in particular how it is
mediated through the provision of infrastructure [45]. It addresses these issues through
a historical narrative and in the context of the current market-based governance model
chosen in the UK (as well as comparing this with experiences in Australia). It argues that
a market-based regime, particularly where the corporate ‘owners’ of the infrastructure
are international, can be detached from the communities they serve and may or may not
choose to act in their best interests. With the separation of control of water infrastructure,
the article raises governance questions over the role of the State (or lack of) and issues
of legitimacy and accountability over the governing of a natural resource when left in
the hands of a detached corporate body. This leads to the tension between market-led
regimes and the social justice and ‘water rights’ movement—the fundamental difference
in how water is viewed as a ‘common good’ versus the market-led view of water as a
commodity. The article addresses how the market-led governance ‘regime’ is not simply
a context or background for decision-making around water but more than this, it shapes
roles, behaviours and attitudes to water more directly.

The link with justice is evident in discussions on the drive for sustainability and its
encouragement of bottom-up, community participation; participation having the potential
to address issues of legitimacy and accountability that could otherwise be lacking in
this regime. It argues that problems arise when some groups are excluded from due
process or where only the stronger voices are heard. In this way it is arguable whether the
author is articulating a connection between sustainability and participatory justice, and
particularly how important participatory justice becomes in this model. However, it is
the tension between human and ecosystems that are aired most directly. The conflict and
tensions with the needs of ecosystem health with the immediate needs of humanity is; in
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distributive justice terms, humanity taking the benefits of an intervention and the ecosystem
bearing the burden. The connection between justice and sustainability is discernible in the
powerful closing paragraph concerning the failure to balance of the needs of ecosystems
and humans:

“And humans do not hold all of the cards. In the end, the environment itself, impartially
and inexorably, will continue to respond to human expressions of agency and power
through water: if these are unsustainable they will, quite simply, cease to be sustained”

[45] (p. 318)

In looking at water as power through its control and distribution, that power appears
to rest with humans but ultimately we will not have the final say. The human right to water
has its natural limit when resources disappear for good.

Strang therefore addresses justice directly, but justice themes are also evident more
diffusely through the work in issues of access to the governance system (participation)
and the allocation of benefits and burdens (distribution), be those human-to-human or
human-to-ecosystem [45]. It also highlights the importance of the governance regime in
shaping roles and attitudes to water and infrastructure, and so where tensions with justice
may arise.

Justice considerations in the paper by Brown et al. are more narrowly drawn [44]. The
article discusses the results of engagement with the water services community through
questionnaires and workshops with a view to ascertaining their research needs. The results
are a series of questions that, it is argued, need to be addressed to deal with the current
and anticipated challenges in the sector. The results are clearly aligned with the three
pillars of sustainability since the questions cover a range of issues on economic, social
and environmental topics, although there is a weighting towards environmental concerns.
This is evident in the number of questions around how to value ecosystem services and
balancing competing interests. The questions around balancing the interests of ecosystems
could be construed as aligning with concepts of distributive justice.

There are 21 questions in the section dealing expressly with water infrastructure
although none of the questions in that section expressly refer to justice. The majority of
the questions are technical questions focussed on optimising efficiencies in the system.
Although perhaps not the intention of the study, it is possible to draw on justice themes in
considering and answering the questions raised. For example:

46. What would we do with sewage and water supply networks if we started afresh
(and considered all factors such as changing climate, population and policy); is current
technology up to the job?

47. What would a modern water/wastewater treatment plant look like if we could
start afresh?

48. How do we develop and implement low energy water and wastewater treatment processes?

50. Is local treatment more sustainable than a fully sewered system?

53. What is the best solution to water supply over periods longer than the next 30 years,
and what are the potential barriers to success? (citation)

[44]

The questions could be read narrowly as seeking purely technical input (are we doing it
right?), or more broadly asking if we could start again how can we aim higher and make the
system more just (are we doing the right thing)? In the technical context within which these
questions were aired it appears more likely that the narrow construction was intended. If
so these questions will fail to address how we move to a ‘just transition’ and will represent
a missed opportunity. It is submitted that if justice themes are applied they could help
shape research or provide a framework of values to help answer them.

The Brown et al. text uses the term ‘social justice’. It is not defined but appears mostly
limited to questions of water debt; for example:
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78. How can ‘can’t pay’ water debtors be differentiated from ‘won’t pay’ debtors, and what
pricing structures and measures are best able to deliver water justice and cost recovery?

[44]

It is not clear what is meant by ‘water justice’, but the reference to payment and
debtors implies affordability. This suggests the application of justice in narrow economic
terms: justice demanding equity in terms of ability to pay for an essential service. As the
participants were working within a market-led regime, in which users are customers, this
is perhaps understandable as a reflection of the regime they are operating in. The market-
led regime influencing how water and infrastructure is viewed has already been aired
in the Strang article [45]. This narrow view leaves fundamental questions unaddressed;
for example, over equality of provision and services, whether vulnerable or marginalised
groups are going to feel the impact of water stress more acutely, and whether the benefits
of infrastructure for well-being are available equitably.

Leading on from the application of justice in economic terms, the third text in Category
A, Thaler and Priest, addresses the Partnership Funding Scheme for flooding infrastruc-
ture [46]. There is an anomaly in the article in that it does not actually lay out the key
features of the scheme as the authors see it. Nevertheless, it is reasonably well known to be
a provision for the funding for flood relief schemes, purportedly designed to encourage
bottom-up participation in flood relief schemes, and in turn obtain buy-in locally for locally
sensitive and sustainable interventions.

Justice and equity themes are noted in two connected areas in this text. Firstly, it raises
questions over how the multiple levels of the governance regime operate in reality. This is
an inherent issue in a governance regime with a more diffuse use of state and non-state
actors than in a traditional, linear top-down government. With responsibility being moved
down the hierarchy and closer to the communities, the question arises as to whether that
comes with the power and funding to manage the risks: does the availability of funds and
allocation of risk and responsibility align? This is stated to be an issue for the governance
regime and how it shapes distributive and procedural justice concerns.

The second concerns the issue of community participation and whether this scheme
provides the democratic legitimacy anticipated. As already noted in relation to Strang [45],
participation can bring procedural fairness, but only if those contributing are truly represen-
tative and not limited to certain education, profession and class backgrounds. The concern
is those with higher social and political capital are more likely to benefit from these types
of opportunities, leaving other groups behind. Legitimacy can be linked to participation,
but the participation must be just. The article again raises issues of procedural justice and
justice through respect and recognition.

In summary Category A texts raise justice issues to varying degrees. Applying the
justice framework (distribution, procedural, respect and recognition, and capability) the
texts in this category raise the following points:

In terms of distributive justice there is evidence of discussion on how we distribute
benefits and impacts between both human-to-human and human-to-ecosystem. This is
seen in at least two of the texts albeit to varying degrees. There is also a discussion on
how the market based regime, the regime used in England, may lead the debate towards
narrowly drawn economic considerations of price and affordability—such debates are
important but there is more to distribution of water and infrastructure services than price.

Participatory justice, Recognition and Respect are evident in discussions on the extent
to which there is true participation in processes and whether the system is tipped in favour
of the socially and politically advantaged. This arises in discussion on the governance
regime itself. It is not necessarily that a market-based system is unjust per se, but it shapes
the view of water, behaviour and power relations between levels of governance and in turn
raises questions of democratic accountability, true representation and fairness.

Capability justice and discussions on how infrastructure can enhance capabilities
appears to be missing from Category A texts. In considering the research aims of this study
what also appears missing is:
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• A clear articulation within the texts of what justice (or indeed equity, equality or rights)
means in this sector.

• An articulation of the relationship between sustainability and justice.

5.2. Categories B and C

The discussion turns to the documents in Category B (no use of the term ‘justice’ but
contains express references to ‘equity’, ‘equality’ or ‘rights’) and Category C (no express
reference to the terms ‘justice’, ‘equity’, ‘equality’ or ‘right’s but justice themes are clearly
articulated and discussed).

Similar themes to Category A are evident in the 8 Category B and 8 Category C
documents. Although the themes are present the use of terms such as equity are rarely
defined. In Category B for example, phrases of ‘rights’, ‘equity’ and ‘equality’ are used
interchangeably.

The articles in categories B and C, raise similar issues over ‘true’ participation, re-
spect and recognition and the disproportionate power of some lobbying or demographic
groups [47,54]. Considerations of social justice in economic terms are seen in the arti-
cle on water-metering [50], while pricing and discussions on the impacts of a market
regime are also evident [49,51,53]. There is further articulation of effects of the change in
regime from top-down ‘government’ to bottom-up ‘governance’, and the extent to which
power/responsibility aligns with the availability of funds in practice [47,49].

In addressing water rights, a Category B article argues in defence of the market
structure, commenting that the shaping of the debate around pricing in the water sector
is confused [53]. The argument runs that it is not water pricing that is the problem, but
poverty generally that needs to be addressed. The argument continues that shopkeepers
and landlords are not tasked with reducing prices and improving affordability, so why is
the water sector treated differently? The counter-argument, of course, is that water cannot
be substituted for another ‘commodity’ [79] and most grocery stores and landlords are not
operating in a monopoly. Nonetheless the article does address some of the benefits of a
market approach and provides some balance to the debate.

However, the way arguments are framed around water rights and cost highlight a
deeper problem—the narrowing of the debate to economic concerns and price. Justice is
not just about affordability. This narrowness may be a consequence of the framing of the
debate in ‘rights’ terms. The idea of ‘water rights’, as seen in Strang [45], is said to have
evolved from campaigns against neo-liberalism in economics and the privatisation and
commoditisation of water [79]. This may explain the leaning to economic considerations
in how the debates are constructed as that is the basis upon which they were initially
triggered. There are further potential problems. The human right to water and sanitation is
enshrined in a UN resolution [80]. Nevertheless, a rights-based approach is not universally
accepted as the best way forward—issues of enforceability, as with any international
obligation of this nature, prevail but further, a rights-based approach is perceived by some
to prioritise anthropocentric concerns and the entitlements of the individual [79,81]—the
‘me’ culture [47]. This limits the debate and does not embrace the complex nature of water,
human and ecosystem concerns.

Justice and rights are not synonymous concepts and there are opportunities to learn
from these criticisms. The justice themes as articulated here arguably address the critics of
a rights-based approach as they lean outwards from individual concerns to communities,
and non-human groups to wider impacts and principles, and most significantly contain an
inherent acceptance of the inevitability of conflict (i.e., whose rights take precedence?) and
the need for that to be addressed and resolved fairly. This scope is arguably beyond that
achieved in the limited, albeit important, discussion on the right to water and its cost.

In addition to the augmentation of arguments already raised, further issues become
apparent in Category B and C texts:

• Distributional issues specifically around the and ownership regime and its fitness
for purpose;
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• Capability Justice.

The Wells thesis articulates how the distribution of benefits and burdens around land
ownership may not fit with current societal needs [54]. The thesis addresses these issues
around natural flood management (NFM), an example of a more holistic, sustainable and
land-sensitive approach to flood management, either as an alternative or supplement to
hard infrastructure interventions. Exploring the issues flags the changing requirements
of landowners, from farmers producing food (and an income), to stewards storing water
for the benefit of others. As stewards they would not be producing an income nor neces-
sarily benefiting their own land. Issues are raised in providing this public good over the
responsibility for building and maintaining NFM interventions along with liabilities and
risks. The experiences articulated in the thesis mirrored the first author’s own experience
observing a flood forum meeting, where a farmer stood up and reminded the attendees
that his role was actually to produce food.

Land, riparian and water laws have developed in English law over hundreds of years
and not along a clear or linear path. There remain tensions between the common good,
public goods and private rights, and the thesis serves to provide a recent example of
where this impinges on sustainability. In articulating the benefits and burdens of NFM
on communities, it also serves to flag questions of distributional justice. Those flags in
turn ask questions of governance such as compensation for land use, the role of existing
public bodies and subsidies. Since the thesis was drafted, the new post-Brexit Agricultural
governance and subsidy regime has progressed. The extent to which governance issues
are now resolved as viewed through a justice lens exceeds the remit of this study, albeit it
would be worthy of review (for an overview see [82]).

Capability justice in terms of infrastructure for well-being and equality is mentioned
but only in passing in the Collins lecture [47]. Applying a justice lens, however, leads this
study to ask capability questions of two developments referred to in the texts—these two
texts discuss two separate unconnected developments that involve urban, blue infrastruc-
ture designed for multiple purposes including well-being [52,68]. The developments in
question are situated in relatively affluent areas in the South East [52] and Oxfordshire [68].
The benefits to well-being of blue infrastructure interventions are increasingly understood,
with the Oxfordshire development in particular yielding a positive impact on house prices
and health and well-being. The location of the developments in relatively affluent areas
does not mean that they are in inherently unjust. However, without justice issues of en-
hancement of capabilities for all being aired, neither can it be said they are just. Are we
confident these types of intervention that go beyond immediate function and enhance a lo-
cal area are available to everyone? Is the divide between affluent and poor areas becoming
wider? On the evidence from texts and discussions available for analysis it is not possible
to say. A justice lens would demand that those issues are aired and highlights the potential
benefits of a justice thinking to infrastructure decision making.

5.3. Sustainability

The final issue to be addressed in analysing the 36 selected texts is whether sustain-
ability is used in lieu of justice. The term ‘sustainability’ appears widely embedded into
water infrastructure discourse, as indicated by its reference in 27 of the 36 articles under
consideration (in stark contrast with only three explicit references to justice). It was not to
be expected that all 36 articles would refer to justice or sustainability, nor should they have
done. The authors of the various texts came from diverse fields with varying interests and
with different focusses for their work. What is notable in this study is the contrast between
sustainability and justice in terms of the prevalence of the use of those terms. What it does
suggest is that despite the range of texts, value-laden concepts such as sustainability, which
ask questions on the wider impacts of an intervention beyond its technical success, can
become part of the narrative even in technical arenas. In that respect, sustainability as a
term and a concept is a success.
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There remains a suspicion that sustainability could have become something viewed
as so fundamentally ‘good’ that the fact that an intervention is sustainable is tantamount
to it being right, equitable and just. Although this could reasonably be inferred, and
advanced as a hypothesis, because of the way that the topic is now dealt with, drawing a
firm conclusion from the texts was not possible. Sustainability was rarely defined in the
texts and often used only in passing. Finding conceptual links through the literature was
even more difficult. In Category A texts where justice at least was expressed, justice and
sustainability were treated very differently. In the Strang article [45] the terms relate to
separate, albeit linked, concepts, with an absence of justice leading to a loss of sustainability
for example. Brown et al. [44] deal with justice more narrowly, arguably as an adjunct
to sustainability as the more important driver. In Thaler and Priest [46], sustainability is
not relevant to the issues they raise and is not mentioned at all. As a result of the lack
of apparent consistency further research into justice and sustainability together should
be considered.

6. Discussion
6.1. Issues Highlighted

Drawing the discussions together a depiction of the issues highlighted is shown in
Figure 2. This highlights the broad range and richness of issues that arise when viewing the
literature with a justice lens. It provides a framework for asking questions of an intervention
and its wider values and implications beyond sustainability. It asks questions of what we
want when we look to the future. The issues highlighted in Figure 2 could be used as set of
themes to be addressed when infrastructure changes are planned or implemented.

Figure 2. Justice Issues as determined by the review.

Despite the issues elicited, however, in the past 10 years, only three of the texts articu-
late any issues around justice expressly and arguably only one does so to any significant
degree. That is not to say justice type issues are entirely absent from the texts. There are
concerns over inequalities, equity and rights as threads within the literature. The difficulty
is that they are not articulated or applied in a coherent or consistent way. Even the terms
themselves are used differently and/or interchangeably. There does not appear to be a
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consistent articulation of ‘justice’, ‘equity’ or ‘rights’. This arguably illustrates the lack of
sophistication of justice narratives in this arena rather than a lack of need for justice as
a concept.

Progress towards embedding ‘sustainability’ into the narratives around water infras-
tructure in England has been considerably more successful. Of the wide-ranging articles
identified by the systematic review the overwhelming majority acknowledged the applica-
tion of sustainability. There is some way to go before the same can be said of justice. The
predominance of the concept of sustainability suggests it may be viewed as the ultimate
goal to be achieved? Whilst sustainability must be a goal, it is submitted that it is not a
determination on its own of what is ‘just’.

To articulate this further, reference is made to the article by Ashley et al. [83] for
its depiction of the different aims of urban designers in cities and how those aims have
evolved. Although showcasing urban design generally rather than infrastructure, it shows
a progression of drivers relevant to water services over time from simple supply of water
to the addition and development of sewage systems driven by public health concerns, to
progress into water conservation and eventually up to resilience and sustainability. In this
depiction sustainability is the highest goal. Drawing on Maslow’s hierarchy of needs, it
could be construed as a depiction of increasing aims once immediate needs are satisfied
and the progression to more complex requirements [84].

To develop that thinking further, the authors of this study ask whether there should be
one step further in that hierarchy suggested by Ashley et al. [83], i.e., beyond ‘sustainability’,
the wider view of justice should be added to the top of that list. To highlight the point,
the hierarchy suggested by Ashley et al. [83,85] is adapted and depicted in Figure 3 with
‘Water Justice’ added. This then depicts the progression beyond sustainability and further
into what we want for our water infrastructure into the future.

Figure 3. Water Justice as a higher paradigm. Adapted from [83] citing [85].

Endorsement for this approach can perhaps already be seen in operation in the ‘just
transition’ agenda referred to above. It also presents an opportunity. Justice is not in
competition with sustainability, it is its natural progression and can be used to address
conflicts in balancing competing interests and needs. It can utilise the groundwork already
laid by the sustainability agenda to move us up to higher level goals.

6.2. Limitations and Further Research

As with any systematic literature review, it is limited by the parameters chosen. In
choosing those parameters it is then necessary to be clear about what the selected texts
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can show. The study is deliberately aimed at infrastructure to see what is happening in
discussions around interventions ‘on the ground’, rather than solely at a conceptual level.
The interest lies in what discussions there have been, if any, and how they have been
encapsulated in the interventions that have been taken forward. It does not seek to include
all water justice texts, although the lack of literature in this field generally, particularly in
developed countries, has already been noted [10,11]. The limit to England may exclude
other texts, but what is particular about the English system is its renowned system of
privatisation. The link articulated between privatisation and the rise of the water rights
movement may suggest it is more likely to prompt rights or justice arguments than not.

What also becomes clear is how the governance regime may frame justice arguments,
making it essential that when considering water justice the full governance context is
understood—and the dangers of drawing conclusions in one jurisdiction and applying it
to another made clear.

Although the systematic review process should be objective, whether a document
contained an implicit reference to justice, equity, rights or equality is unavoidably a matter
of judgment. There is a risk of confirmation bias. To reduce the risk, the analytical review
process paid attention to the articulation of the justice themes that were to be applied using
a recognised and well-respected discussion on justice [25]. These themes were made clear
in the framework.

There are three areas where it is suggested future research may be aimed. The first
relates to the connection between water rights and justice—to explore the limitations of
each concept, why water rights do not have a higher profile (certainly in England) and how
the rise of energy justice may perhaps be adapted and utilised to fill the gap. The second
is the relationship between sustainability and justice, notably how they can be utilised
together. With sustainability already seemingly established, such research should study
how justice can ride along with those narratives and move forward to enhance the debate.
The third acknowledges that the study, for reasons given, is based in a single jurisdiction,
England. Expanding the application of the justice framework to texts in other developed
economies and low income countries is also suggested as research in this area is extended.

7. Conclusions

The case was made in the opening paragraphs of this paper for the need for justice
in how we think of and improve our water infrastructure in England. With this in mind,
the question asked was whether justice is embedded in current thinking. That only three
texts out of 36 referred directly to justice (in comparison to 27 out of 36 that referred to
sustainability) suggests the answer is ‘no’.

However, although justice thinking is not obviously referred to, it is still present. This
study suggests a lack of sophistication in the justice debate, whether articulated as justice,
equity, equality or rights, but not its absence. The multiple, disparate strands of thinking
around justice-type themes evident in the texts may suggest we are inherently sensitive to
potential injustices and that it does not need to feature explicitly—after all, it is a concept
that is far older than sustainability and it is argued that the concept of sustainability should
mature into one that permeates and influences thinking without explicit mention: it should
become the accepted norm.

Nevertheless, there is encouragement that justice could resurface explicitly as a strong
element of future arguments: in the same way that the concept of sustainability, which
asks questions on the wider impacts of an intervention beyond its technical success, now
routinely appears in discussions, it shows that the concept of justice can become part of
the narrative even in technical arenas. Now that the issue of social justice is pervading
many policy discourses and appearing in government priorities (e.g., the UK Government’s
current commitment to ‘levelling up’), the opportunity exists to raise its importance when
considering options and ensure, rather than tacitly assume, that it is embedded in practice.
Crucially, the research has established a need to distinguish between the concepts of
sustainability and justice—consideration and alignment with the former does not imply
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that the latter issue is addressed—and a solution is proposed: justice should be raised
above the equally compelling needs for sustainability and resilience in a hierarchy of needs.

It is argued that as a species we have an innate sense of justice beyond a sense of
injustice merely to ourselves [86]. Further, the wealth of issues raised and the underlining
of gaps in our thinking suggest there is value in justice being more fully articulated and
deployed in this context. If successful it is hoped we will be judged by future generations
and the natural world more favourably.
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