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This study investigates how private housebuilders navigate the provision of
Sustainable Urban Drainage Systems (SuDS) within new housing developments,
focusing on the often-overlooked land acquisition and valuation processes that
shape environmental decision-making. It situates SuDS provision at the intersection
of three calculative domains in housebuilding—Iland valuation, construction costs,
and maintenance liabilities. Drawing on elite interviews with volume and super
housebuilders operating in Yorkshire, UK, the study shows how these domains
influence the uptake of multi-benefit, nature-based drainage solutions compared to
minimal “compliant” systems. The paper concludes that without mandatory,
consistent regulation and clearer institutional arrangements for SuDS adoption and
maintenance, developers will continue to favour minimalist, hydrologically
compliant designs over multi-benefit systems. By reconceiving SuDS as market-
embedded infrastructure, this study highlights the need for governance reforms that
align environmental resilience goals with the economic logics of housebuilding.

Keywords: Sustainable Urban Drainage Systems (SuDS); housing development;
land valuation; water governance; planning

1. Introduction

The combined effects of climate change and urbanisation have created an acute need
for enhanced surface water management to reduce flood risk and pollution in urban
areas. In England, more than 3.4 million properties are now at risk of flooding (House
of Commons Committee of Public Accounts 2024), including 325,000 properties in the
highest risk category (National Infrastructure Commission 2022). Meanwhile, heavy
rain and creaking infrastructure contributed to 3 million hours of sewer overflows in
2023 (Rivers Trust 2024). This problem is expected to worsen considerably with heav-
ier rain during the coming decades (HM Government 2022).

Alongside climate change, however, the UK remains in the grip of a serious hous-
ing affordability crisis. On average, private renters spend nearly a third (32%) of
household income on housing, while mortgagors pay 18%. For those in the bottom
quintile of household incomes, this rises to 59% of gross household income (HM
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Government 2024). Over 1.3 million households are on the social housing waiting list
(HM Government 2025), and the number of children living in temporary accommoda-
tion is at record levels (MHCLG 2025). The Labour government has partly pinned its
hopes of re-election on its ability to solve this problem, promising to build 1.5 million
homes in the course of the current parliament, a strategy that expresses a perhaps naive
conviction that increasing supply will lower housing prices (Bradley 2023; Colenutt
2020). Ensuring that new homes are resilient against flooding, however, will require
the implementation of new approaches to drainage.

Whereas traditional approaches to surface water focused on rapid draining, contem-
porary ‘Sustainable Urban Drainage Systems’ (SuDS) aim to slow the flow of rain
into the drainage network (Department for Environment, Food and Rural Affairs 2015;
White and Howe 2004; Woods-Ballard ef al. 2015). However, SuDS should be seen as
an umbrella term that encompasses a multitude of very different practices, guided by
varying underlying rationales. Distinct policy drivers shape regional practices of water
management: for example, regulations in Australia and Scotland prioritise water qual-
ity, prioritising treatment trains and vegetated features, while policies in the USA,
England and Wales are historically centred on managing water volume (Fletcher et al.
2015). In England, this legislative focus on water quantity leads developers to design
“compliant” SuDS schemes that merely meet legal detention requirements by routing
runoff into underground tanks or large ponds but do not deliver wider public goods
(McLeod and Mickovski 2024; Melville-Shreeve ef al. 2018; Potter and Vilcan 2020).

Other types of SuDS schemes, however, can deliver multiple social and environ-
mental benefits beyond legally mandated attenuation (Fletcher et al. 2015; Woods-
Ballard et al. 2015). For example, some SuDS constitute a form of Nature-Based
Solution (NBS) to manage water within developed areas, creating opportunities for
pollution to be attenuated via vegetation, positively impacting air quality, reducing car-
bon emissions, and providing blue and green infrastructure for biodiversity (Choe,
Kenyon, and Sharp 2020; EPC 2017; McLeod and Mickovski 2024; Susdrain 2025).
SuDS can also provide social benefits, for example, opportunities for human recreation
and education, contact with green space for health and wellbeing, and space for social
activity and contact. The influential ‘Four Pillars of SuDS’ model emphasizes these
social and environmental benefits, focusing on water quality, water quantity, amenity
and biodiversity (Woods-Ballard et al. 2015). However, this conceptualisation ignores
the fact that economic goods can also be delivered, since such schemes are often
cheaper to construct than conventional engineering projects, and bring indirect benefits
to an area via the beautification of an area, potentially making it more attractive to
investors (Ossa-Moreno, Smith, and Mijic 2017). We wish to emphasize at the outset
that there is no one view of the multiple benefits that SuDS schemes deliver, and that
there may be conflicts both between these different domains of value and within a par-
ticular type of value (for example, the view and valuation of nature possessed by a
professional ecologist may differ significantly from that possessed by members of the
community).

We term the kinds of SuDS scheme that can deliver these extra public goods
‘multi-benefit SuDS’.! They often include a combination of elements such as rain gar-
dens, swales, permeable paving, and reuse tanks to achieve an appropriate balance
between goals. Best practice SuDS design involves coproduction with local commun-
ities who are full participants in the process (Sharp et al. 2023; Starkey et al. 2025),
although this was rarely achieved in the past (Dubois et al. 2025). While regional
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strategies now encourage collaborative SuDS development (Flood Ready London
2025; Greater Manchester Combined Authority 2023), this is easiest on land that is
already managed by a collaborating authority. Shifting the delivery of new SuDS on
private housing developments towards public participatory methodologies remains a
significant challenge.

Factors militating against the use of multi-benefit SuDS in previous evaluations of
public sector practice include difficulties in quantifying the value of the multiple bene-
fits they deliver (Dubois et al. 2025; Ossa-Moreno, Smith, and Mijic 2017).
Developers have had little incentive to design and construct drainage schemes in a
way that maximises multiple benefits, linking flood alleviation to non-water objectives
(Potter and Vilcan 2020). Other barriers include the lack of a clear legal framework
around surface water drainage (Melville-Shreeve et al. 2018); a neoliberal planning
process that favours powerful private sector commercial interests (Potter and Vilcan
2020); a lack of resources in public sector Local Planning Authorities (Vilcan and
Potter 2020); a shortage of expertise amongst lead local flood authorities in the design
and delivery of schemes with multiple benefits (Landscape Institute 2019); the need to
engage with multiple stakeholders (McLeod and Mickovski 2024); and a lack of
understanding of the ways in which SuDS might interface with natural capital to pro-
vide an additional revenue stream for their creation (EPC 2017).

In the private sector, documented problems include a lack of expertise in recognis-
ing the multiple benefits that can be delivered by well-designed water infrastructure,
and the fact that forms of valuation for these forms of benefit lie outside of the finan-
cial calculus of development. Water consultants often originated from an engineering
background and may lack both capacity and expertise to integrate social, ecological
and economic objectives alongside a focus on water quality and quantity. In the con-
struction industry, some contractors and subcontractors are inexperienced at delivering
multi-benefit designs. Further, the estate management companies tasked with their
ongoing maintenance often lack a holistic understanding of the need for their work to
support multiple aims (Chapman and Tait 2025).

However, in this paper we argue that there may be an additional barrier, in the
shape of the land acquisition and development process as it is understood by develop-
ers in a market-led context. While many previous studies have noted that the develop-
ment industry has an antipathy to environmental measures that might introduce
additional uncertainty or cost (CIWEM 2024; Ellis and Lundy 2016), very few have
studied the implication of the practices of the housebuilding industry for the develop-
ment of SuDS. This paper addresses this gap, offering a novel insight into the attitudes
and behaviours of developers towards water management, which raises opportunities to
reflect on the political economy of surface water drainage in the contemporary neo-
liberal development context. This research therefore sits at the intersection of the lit-
erature on SuDS and the literature on land valuation, exploring the ways in which
valuation processes, which are not always rational, inflect environmental decision-
making.

Following a literature review outlining current policy and practice regarding
SuDS provision, the paper outlines the findings from elite interviews with develop-
ment sector actors delivering new build housing. These explore the ways in which
SuDS design interfaces with three key calculative processes in the housebuilding
industry: land valuation, construction costs, and ongoing maintenance costs, shedding
new light on the barriers to the implementation of nature-based surface water
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drainage solutions in this key sector. A discussion section then delivers key recom-
mendations for professionals in the water sector, from hydrological engineers to poli-
cymakers and planners.

2. Literature review

The late twentieth century saw a shift in water governance, away from a technocratic,
modernist ideal of state delivery focused on ‘flood resistance’ (Gleick 2023; Graham
and Marvin 2002; Sharp 2017) and towards a hybrid model of partial delivery by both
the private and public sectors (along with civil society), centred on an idea of ‘flood
resilience’ in which we learn to live with some flooding (Butler and Pidgeon 2011;
Climate Change Committee 2020; Environment Agency 2022; McClymont et al. 2020;
Sharp 2017). This shift arguably forms part of a wider process of ‘roll out/roll back’
neoliberalism, in which a centralised command-and-control state is replaced by a
hybrid arrangement that works in the interests of capital (Peck and Tickell 2002).

Despite recent planning reforms offering an opportunity to rewrite guidance on
SuDS, the English planning system makes provision of multi-benefit SuDS advisory
rather than mandatory (Chisholm 2025). Following severe flooding in June 2007,
Schedule 3 of the 2010 Flood and Water Management Act was drafted to make the
use of these schemes on new developments compulsory, with local authorities desig-
nated as Sustainable Drainage Approval Bodies (SABs) to oversee their design and
approval, and ultimately adopt and manage the SuDS in perpetuity (Ellis and Lundy
2016; Susdrain 2025). Fifteen years on, however, Schedule 3 is yet to be implemented
in England (Chartered Institute of Water and Environmental Management 2024) even
though Wales has successfully introduced similar legislation. This regulatory gap
misses the vast potential gains that could arise were multi-benefit SuDS integrated into
the nation’s 1.5-million-home building target (MHCLG 2025).

Instead, the implementation of SuDS is regulated by the planning system, making
SuDS an area where the local state negotiates with private developers for the provision
of public benefits, as part of the wider delivery of housing and infrastructure. Planning
policy has required SuDS to address runoff quantity from new developments since
2018, and the 2024 National Planning Policy Framework provides strong, albeit non-
statutory, guidance on their provision, positioning SuDS as a material consideration
that encourages their widespread adoption. It also stipulates that water management
systems should seek to “provide multifunctional benefits wherever possible” (MHCLG
2024, sec. 182). Similarly, more recent National Standards for SuDS (DEFRA 2025)
requires that all schemes meet seven criteria, for example, prioritising water reuse and
collecting water as close to its source as possible. However, this guidance offers a
‘get-out clause’, allowing private developers to argue that it is not possible to meet
one or more of the standards if by doing so a development ceases to be viable.
Consequently, schemes continue to be subject to veto if they are not considered to be
proportionate to the scale and nature of the development (DEFRA 2025; Independent
Water Commission 2025; MHCLG 2024). In this weak national legislative context,
some Local Planning Authorities have provided stricter guidance on SuDS in Local
Plans (for example, West Yorkshire Combined Authority, n.d.), while others have
looser policies, leading to a locally variable picture of delivery on the ground. As
Vilcan and Potter (2020, 3) argue, the result is that the implementation of SuDS
becomes “a matter of power relations between developers and LAs [local authorities].”
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In England, 76.2% of new homes are built by private developers (BCIS 2025), one
third of which are regularly delivered by just three nationally operating housebuilders
alone (Foye and Shepherd 2023). The concentrated nature of the industry (Nicol and
Hooper 1999) means that private developers exert a large degree of power over hous-
ing delivery, strategically acquiring land and timing the release of properties for opti-
mal surplus value creation. Designs for SuDS schemes are submitted by the developer
as a part of a site-specific planning application. Once negotiated, they are conditioned
as part of the planning approval for the site. However, developer responsibility for
drainage and flood resilience ends once the homes are sold.

In the longer term, of course, SuDS schemes require maintenance. Whereas con-
ventional drainage schemes are adopted and maintained in perpetuity by water compa-
nies, with the work funded through standard water bills, this is not an option for SuDS
due to the need for multi-sectoral maintenance, in particular landscape management,
which draws on skills beyond water company competencies. Instead, developers some-
times negotiate adoption agreements with a local authority or water company, usually
associated with a commuted sum to cover costs: for example, Cambridge City Council
have published standards that schemes need to meet in order for the local authority to
adopt them (Cambridge City Council n.d.). More frequently, maintenance is left in the
hands of an estate management company with costs met from a management charge
levied on residents of the new estate (CMA 2024; Susdrain 2025). These ongoing fees
raise a number of questions about the social justice and equity of such arrangements.
Homeowners have no choice but to pay but have little right to any say over the way
in which SuDS features are maintained. Many may not even be aware of the drainage
features around them, or that they are paying towards their upkeep. Administrative
charges on fee payments can be extremely high, leaving too little for landscaping, and
there is a lack of transparency or accountability over the level at which these are set
(CMA 2024). Furthermore, one group of residents in an area becomes financially
responsible for the costs associated with infrastructure that benefits a much wider
group, since amenity areas are often used by the whole community rather than new
residents alone. Concerns have also been raised about a lack of auditing over the qual-
ity of construction (some schemes are incorrectly installed), and an absence of ongoing
monitoring. This has implications for safety, for environmental impacts, and for the
future financial liabilities that might be faced by residents in the event of infrastructure
like a SuDS scheme failing, potentially incurring high costs (Arup 2023).

This brings SuDS into line with other ecological mitigation and enhancement fea-
tures on new housing estates, including some smaller Biodiversity Net Gain plans,
which are also financed by estate management charges (alternatively, in some cases, a
Section 106 agreement is put in place to secure a commuted sum from the developer
for ongoing maintenance) (Bright 2022). However, recent research on enforcement and
delivery of planning conditions suggested that only half of the ecological features that
are specified in English planning conditions are delivered on the ground, and that
ongoing maintenance was often not performed in accordance with agreed plans
(Chapman, Tait and Postlethwaite 2024). This raises serious questions not only about
the quality of the built environment that developers are constructing, but also about the
ability of estate management companies to maintain features like biodiverse SuDS
schemes. Yet planning enforcement, which could deal with such breaches, is currently
severely underfunded, and Local Authorities are frequently unwilling to take expensive
and risky legal action, meaning that there is often little practical oversight or remedy
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when delivery departs from agreed plans (Chapman, Tait and Postlethwaite 2024). The
findings of this paper therefore will apply more broadly to other landscaping features
that are secured in this manner.

Developers are often portrayed as antipathetic to SuDS, an attitude that is often
assumed to be a result of the cost pressures that are inherent to a market-led housing
delivery system (CIWEM 2024; Sharp 2023). In terms of the upfront costs to develop-
ers themselves, these can be broken down into three main areas: land costs (i.e. the
costs of the “‘undevelopable’ area that is used by multi-benefit SuDS versus compliant
SuDS, which are often assumed to be more land-sparing), construction costs (i.e. the
costs of materials and installation of multi-benefit SuDS versus compliant SuDS) and
ongoing maintenance costs (i.e. the relative costs associated with the upkeep of the
multi-benefit SuDS feature in the longer term, as compared with compliant SuDS, as
discussed above). However, very few studies consider all three aspects of cost together
or locate them fully within the wider economics of housing.

For example, in work commissioned to support the implementation of Schedule 3
in Wales, Environment Policy Consulting looked at 34 cases and found that both the
construction and maintenance costs of multi-benefit SuDS were lower than those of
conventional solutions (EPC 2017). However, the research did not consider land take.
Similarly, Duffy et al. (2008) considered capital and maintenance costs, but not land
take, finding that multi-benefit SuDS offered a cheaper solution. McLeod and
Mickovski (2024) used a residential case study to compare the costs of multi-benefit
SuDS with compliant SuDS and found the latter to be more expensive in terms of land
costs, though substantially cheaper in terms of construction costs, but did not look at
ongoing maintenance. Furthermore, when considering the relative costs of multi-benefit
SuDS, it is important not just to consider the absolute cost of land-take, construction
and maintenance, but also the fact that these costs are uncertain, that they occur at dif-
ferent stages in the development cycle, and that developers must manage their cash
flow against the (uncertain) profit from future houses sales (Payne et al. 2023).

Of course, these forms of accountancy at work in the development process rarely
consider the wider social and environmental benefits of multi-benefit SuDS, since
these fall outside of the calculations of development capital, which is fundamentally
oriented towards the creation of surplus value. It is nonetheless important to note that,
outside of the process under discussion in this paper, such SuDS can provide signifi-
cant public goods, including greenspace and amenity provision, health and wellbeing
benefits, improvements in water and air quality, reductions in heat and noise, and
downstream flood mitigation (Ashley et al. 2018; Johnson and Geisendorf 2019; Ossa-
Moreno, Smith, and Mijic 2017; Vincent et al. 2017). Apart from the issue of flood
mitigation, which is factored into developer’s calculus through the rules about hydro-
logical compliance, the rest of these benefits are experienced by other people, often in
the future. Careful planning, modelling, monitoring and evaluation is needed to reduce
significant uncertainty over the extent of these benefits (Dubois et al. 2025). While the
variety of beneficiaries highlight the need for democratic oversight of SuDS, it is also
clear why these broader benefits seldom influence developer decision-making, unless
they are required by planners.

In this paper, we will explore the way that developers envisage SuDS, with a view
to situating their development in a wider process of housebuilding. In so doing, our
aim is to show how environmental decision-making is inflected by negotiated proc-
esses of land valuation. In particular, we explore the distribution of power and agency
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between housebuilders and landowners, and the way that it shapes the way that the
‘land take’ for environmental improvements is quantitatively calculated, qualitatively
conceptualised, and ultimately contested as different actors endeavour to shape the
practices of the land market to suit their priorities (Araujo 2007; Crosby and
Henneberry 2016). Through this exploration we hope to show how calculative proc-
esses shape spatial outcomes, drawing attention to the need for analyses that engage
with the economics of housing and land in the environmental field.

Our argument complicates the idea that developers reject multi-benefit SuDS
because of their ‘land take’, i.e. the fact that they take up space within the red-line
boundary of a site that could be more profitably used to develop housing. By offering
insights into the valuation processes of housebuilders, we will argue that this cost is
already included in land pricing, meaning that it is landowners, rather than developers,
who bear the cost burden of the area of land that cannot be developed. Further, we
will show that the non-adoption of SuDS by local authorities or water companies, and
the concomitant tendency to offload ongoing maintenance costs onto residents via
estate management charges, mean that the costs of such schemes to developers in
many cases boil down to a question of construction costs alone. Given the UK
Government’s intention to build 1.5 million homes in England, the research is highly
topical at a moment when the balance to be struck between environmental and social
goals is a matter of considerable ideological controversy (MHCLG 2025). Findings are
also more generally applicable to other forms of environmental mitigation in the UK
and elsewhere, most notably onsite delivery of biodiversity benefits, such as
Biodiversity Net Gain.

3. Methodology

The empirical research presented here sought to examine housebuilders’ experiences
and perspectives of managing surface water and delivering SuDS in new housing
developments in Yorkshire, UK, selected as a reasonably typical non-capital city loca-
tion that was proximal to the researchers (see Figure 1). Four key lines of enquiry
framed the empirical investigation:

e the contested process of land valuation, and the way that the ‘land take’ of
SuDS is factored into the decision-making processes for land acquisition by
landowners and housebuilders in a weak regulatory context

e the technical, cost, and planning constraints that inhibit the routine use of multi-
benefit SuDS for flood alleviation in new developments
the added-value multi-benefit SuDS bring to new housing developments
what needs to change if multi-benefit SuDS are to be used more routinely for
flood alleviation

The study made initial contact with divisional directors in the regional offices of
all volume and super private housebuilders operating in Yorkshire. ‘Volume builders’
are defined as those constructing between 2000 and 5000 units per annum and ‘super
builders’ as those constructing more than 5000 units per annum (Payne 2013, 2020).
This recruitment strategy was adopted as a pragmatic access route, reflecting estab-
lished approaches for engaging this typically difficult-to-reach industry (Payne 2020).
Divisional directors were asked to facilitate access to those most directly involved in
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Figure 1. Location of Yorkshire in England. Source: Wikimedia Commons (CC BY-SA 3.0),
based on Ordnance Survey OpenData.

SuDS design and delivery. As a result, interviews were conducted with senior tech-
nical decision-makers (technical directors and engineering managers) responsible for
drainage, infrastructure, and site-level technical decision-making. These participants
were selected due to their direct involvement in hydrological compliance, SuDS
design, and associated cost and feasibility considerations.

Notably, the private housebuilding industry in the UK is highly concentrated, with
the ten largest volume and super builders alone accounting for over 40% of all new
housing completions in England in 2022 (Department for Levelling Up, Housing and
Communities 2023; Housebuilder Media 2023). Typically, these organisations have a
head office responsible for strategic direction and decision making, and regional
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divisions that oversee land acquisition, housing construction, marketing and sales activ-
ity (Payne and Barker 2018). Engaging participants positioned within regional tech-
nical roles enabled the research to capture a richer and more nuanced understanding of
site-specific constraints, design choices, and feasibility considerations shaping SuDS
delivery in a dynamic development context.

Since housebuilders are notoriously difficult to reach and interview in academic
research (Payne 2020), the achieved sample size, while numerically small, reflects the
practical realities of engaging this sector. Interviews were requested from nine organi-
sations representing all volume and super private housebuilders operating in Yorkshire.
Follow-up correspondence was undertaken where appropriate. Ultimately, interviews
were secured with senior technical decision-makers from four housebuilders. Although
this represents a modest response rate, the participating organisations collectively
accounted for approximately 35% of new homes delivered in the region in 2022, with
one organisation alone responsible for nearly 20%. Comparatively, these four organisa-
tions were responsible for delivering 23% of all new homes in England in 2022. Given
the concentration of the industry and the study’s objective of examining SuDS delivery
within the institutional context of large-scale housebuilding operations, this sample
was deemed sufficient to generate meaningful analytical insights.

Some caveats are, however, necessary: by focusing on volume and super house-
builders, the study overlooks the contributions of SMEs and other housing providers to
SuDS implementation. There are good reasons to think that the processes of land pric-
ing and site allocation described here work quite differently for this smaller, less well-
resourced sector of the market, who often operate on smaller sites where there is less
available space to mitigate ecological and hydrological harms while maintaining sig-
nificant levels of profitability. Additionally, the research adopts a market-centric per-
spective but raises questions about the complex interplay between state and market in
SuDS implementation and environmental governance more broadly, suggesting impor-
tant avenues for future research.

Interviews were conducted between November 2021 and February 2022. At this
time, the NPPF required SuDS in all new major developments (>10 homes); the 2024
NPPF subsequently removed this size restriction and asks developers to consider SuDS
on all schemes in a manner that is proportionate to their scale and nature. Guidance
encouraged multi-benefit SuDS, but planners had limited muscle to mandate this
encouragement, particularly given the conflicting pressures to approve land to deliver
housing. Meanwhile, changes to related legislation concerning Biodiversity Net Gain
and nutrient neutrality, which have added further support for a multi-benefit vision of
SuDS schemes were planned but not yet fully implemented. The Research Ethics
Committee at the University of Sheffield approved our interviews (approval: 036544)
on 5 November 2020. Participants gave written consent for review and signature
before starting interviews.

Interviews were semi-structured and guided by a consistent interview framework
organised around four thematic areas: decision-making processes, perceived benefits,
constraints, and institutional change. This structure ensured comparability across partic-
ipants while allowing flexibility to explore organisation-specific practices and experi-
ences. All participants were asked a common set of core questions, with follow-up
prompts used where appropriate. The full interview guide is provided in Appendix A.

The interviews were transcribed verbatim and analysed using thematic analysis
(Clarke and Braun 2017). Transcripts were manually coded through an iterative, multi-
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Table 1. Relationship between interview focus areas and emergent analytical themes.

Interview focus areas Emergent themes

Decision-making processes Land valuation, site feasibility and hydrological compliance
Perceived benefits Marketability and value rationalities

Constraints Construction logics and cost management practices
Institutional change Maintenance, adoption and long-term liabilities

(Analytical domains derived through thematic analysis of interview data).

Construction costs Estate
management

Land pricing

(design
standarised, costs (cost shifted onto
minimised) residents)

(cost shifted onto
landowners)

Figure 2. Three calculative domains shaping SuDS provision.

cycle process designed to identify patterns of meaning across the dataset. Initial codes
captured recurring concepts, decision logics, and institutional practices described by
participants. These codes were subsequently reviewed and consolidated into higher-
order themes, enabling systematic interpretation while preserving close engagement
with participants’ accounts. The themes were identified through repeated patterns
across interviews rather than frequency counting, consistent with thematic analytical
practice.

Due to the commercially sensitive nature of private housebuilding (Payne 2020),
all participants have been anonymised and any contextual information that might iden-
tify them has been removed (Payne and Barker 2018). The relationship between the
interview focus areas and emergent analytical themes is summarised in Table 1, while
Figure 2 illustrates the three interrelated domains shaping SuDS decision-making iden-
tified through the analysis.

4. Results

This section presents findings derived from thematic analysis of the interviews, struc-
tured around three interrelated themes that emerged consistently across participants:
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land valuation and land costs, construction logics and cost management, and long-term
maintenance arrangements. We show how hydrological compliance and SuDS design
are “priced in” during the land-acquisition process shifting costs onto landowners; how
developers’ standard construction choices influence the form and cost of SuDS features
to keep costs low and design standard; and how long-term maintenance arrangements
transfer risk and cost onto new homeowners.

4.1. SuDS and the question of land costs

The research revealed decision-making for hydrological compliance to be significantly
influenced by the wider development context in which development decisions were
made. None of the housebuilders interviewed had internal SuDS-specific corporate
strategies that would enable a standardised approach to flood resilience. To some
extent, this finding is expected, since flood alleviation measures are very much dic-
tated by the specific, and often unique, features of a development site, such as topog-
raphy, soil composition, existing watercourses, etc.

What emerged, instead, from the interviews was a process of land valuation in
which questions of SuDS design, and arguments over the best way to achieve hydro-
logical compliance, were aired from the very earliest phases of the land acquisition
process. Despite a degree of heterogeneity in the processes of the four housebuilders
who were interviewed, participants approached land pricing in a broadly similar man-
ner, which is outlined in Table 2. Importantly, steps 1-6 are completed before a site is
priced and before any land bid is formulated. This means that the ‘land take’ for the
SuDS scheme is effectively ‘priced in’ to the site design from Step 2. Ultimately,
the early design of SuDS schemes within the land acquisition process suggests that the
cost of ‘land hungry’ environmental features is borne not by developers, but by land-
owners. This may be a contributing factor to explain why land prices have remained

Table 2. How hydrological compliance is initially considered on proposed development sites.

Step 1 A potential development site is received by the Technical Team from the Land
Team.

Step 2 The Technical Team develops feasibility drawings for the site, working with the
basic information available, which varies site by site, but may include a flood risk
assessment, topographical survey and site investigation. This ‘trio’ is considered
necessary to accurately ‘price up’ the site.

Step 3 The Technical Team produces a constraints plan which outlines how they would
design the layout of the drainage system. During this, they consider where the low
points on the site are and where attenuation and drainage can be placed.

Step 4 Designers (or architects less commonly) produce a sketch site layout, incorporating
the drainage system as well as any public open space (if below ground tanks are
used, public open space is typically placed above them).

Step 5 The sketch site layout is returned to the Technical Team, where a high-level
drainage design is produced using in-house expertise or external consultants
depending on requirements. This stage is influenced by ground conditions and
watercourses available within the landowner’s legal ownership boundary.

Step 6 The Technical Team communicates their site design to the Land Team, who pursues
the acquisition of the site through formulating a land bid. If successful, they work
with the Planning Team (in house or external consultants) to secure planning
consent. The communication between the Technical Team and the Land Team
might be iterative, particularly if re-designs are required.
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relatively flat in recent years, while property prices have soared (Office for National
Statistics 2023; Savills 2022, 2023).

However, the process of arriving at a price for a parcel of land involves determin-
ing the developable area, which introduces complex negotiations between regulatory
state actors, landowners, and housebuilders. Across interviews, participants consistently
noted the importance of gaining early insights into the views of regulatory bodies,
including Local Planning Authorities and water companies, when considering SuDS
schemes. The feedback of these actors on what might be required in a planning appli-
cation fed into initial feasibility drawings, constraints plans, and site layout sketches
that were used to determine land price. One area of complaint from the housebuilding
industry concerned the varying priorities of different regulatory bodies, with some pro-
moting multi-benefit SuDS, while others emphasizing just water quality or flood pre-
vention. Across participants, housebuilders expressed frustration about the lack of a
single, central point for decision-making in Local Planning Authorities, and were par-
ticularly concerned at receiving inconsistent advice from different departments on what
was considered an acceptable SuDS design in a particular area. A lack of clarity over
SuDS design in the land pricing process was particularly dreaded since it had the
potential to increase costs after the conclusion of the land bidding process, a key deter-
minant of profitability.

Perhaps surprisingly, the idea of strong regulation of surface water drainage was
generally welcomed by the interviewed housebuilders. Early engagement with state
actors in the process of planning a site was seen as vital by all four participants, with
one emphasizing the need to “get to talk to them, understand what they want and try
and negotiate with them.” Agreeing aspects like discharge rates in advance of a formal
planning application being submitted meant housebuilders were not wasting their time
“...submitting something that they’re just going to kick out of the door.” To under-
stand this more fully, it is necessary to delve into the workings of the land pricing and
bidding process, to understand the triangulation of the relationship between regulatory
state actors, housebuilders, and landowners.

Securing a piece of land in a competitive market can involve tricky negotiation
and considerable calculation. When it comes to the ‘land take’ for features like SuDS
(and Biodiversity Net Gain), housebuilders must accurately ‘price in’ the costs of
existing and sometimes future policy compliance, while ensuring that their bid remains
sufficiently attractive to a landowner. The industry’s ability to make ‘supernormal
profits” of 25-30% (CMA 2024; Foye and Shepherd 2023) relies on their ability to
closely define the parameters of a development’s commercial viability, with land price
a key determinant.

However, the process of bidding for land is negotiative and competitive.
Landowners and housebuilders may clash over price, because they disagree over the
developable area of the site. Housebuilders must therefore develop a bid that is at once
realistic, yet that offers a sufficiently attractive deal to engage the landowner. An indi-
cation of the care with which such housebuilders approach the commercial question of
SuDS design lies in the scepticism that interviewees expressed about sites where land-
owners had devised their own flood attenuation and water quality management
assumptions. Participants noted that these were often based on incomplete topograph-
ical or soil composition data and often ignored industry-specific SuDS guidance and
other relevant planning legislation. These layouts maximised developable space in iso-
lation from the regulatory context, resulting in unrealistically high land valuations.



Journal of Environmental Planning and Management 13

Uncertainty over whether land-hungry environmental mitigations will be required
therefore runs through the land pricing and bidding process. The absence of a manda-
tory policy increases the degree of uncertainty that housebuilders experience in the
land bidding process: landowners may not be aware of contemporary or anticipated
SuDS requirements, and housebuilders may be tempted to adjust drainage schemes to
reduce costs and thus secure a competitive edge in the land market. On some occa-
sions, housebuilders claimed, the process worked against the use of multi-benefit
SuDS, since these would have reduced the land price too far for a bid to be competi-
tive. Managing landowner expectations around price in relation to SuDS is therefore a
key task of the development process from the outset, but one that is made more diffi-
cult by the absence of regulatory certainty.

Housebuilders deploy a range of techniques to manage this situation. Some offer
strongly competitive land bids simply to win the right to purchase sites, but then sub-
sequently ‘chip away’ at those values. Others produce competitive land bids but caveat
these with a series of statements that reduce the value in the event that more land is
ultimately required for surface water management as the planning process proceeds. In
both cases, there is a temporally extended project to gain ‘a foot in the door’ and then
to challenge and contest landowner assumptions about what is viable and deliverable
onsite, as one builder commented °...hopefully [we’ll] catch landowners’ attention
because it’s the highest bid and then [we’ll] work through and kind of chip away
later on’.

Multiple sets of regulatory standards for SuDS exacerbate this situation. For
example, where Local Planning Authorities are considering SuDS adoption, they tend
to have more stringent constructional requirements than water companies, who also
offer speedier approval, lower costs for design checking, and accelerated adoption pro-
grammes. Consequently, these different requirements have obvious implications for
land pricing. Under water company regulations, for example, the lateral size of ponds
can be reduced, enhancing developable space and enabling the developer to pay the
landowner a higher price. While both LPA and water company standards can be
‘priced in’ during the design process, any uncertainty over which set of standards are
in play can complicate the negotiation process over land prices.

As discussed earlier (see ‘Literature Review’) developer understanding of the mul-
tiple benefits that can be delivered by SuDS schemes remains limited. All interviewees
considered themselves to have delivered a nature-friendly solution if the detention
basin at the end of their development’s pipes was open and ‘green’, rather than a con-
crete tank. Developers’ held a strong belief that replacing what they regarded as ‘green
compliant’ SuDS with multi-benefit SuDS would demand higher land take. As one
developer explained: ‘Initially they’re saying you’ve got a tank and I want it to be a
pond now and we have to say we can’t do it as a pond... because of the sheer land
take. And these are sites we’ve already bid on... So, to change it now would severely
impact our costs’. This raises an important temporal point about the land bidding pro-
cess: where developers have already paid for land, then increased land requirements of
SuDS schemes can increase costs. However, the purchase of ‘options’ (a sum paid to
secure the right to buy land in future) can mitigate this risk, while future developments
will not incur increased costs on the developer’s part due to the ‘extra’ land take being
factored into the land price.

Further, McLeod and Mickovski (2024) question whether multi-benefit SuDS
always involve increased land take. Their case study of a site in Scotland suggests that
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four more units could have been added to a 44-unit site had SuDS elements been
designed throughout the site rather than achieving hydrological compliance via a large
outdoor detention basin. Whereas the developers assumed that what was required was
a pond, McLeod and Mickovski (2024) instead designed in multiple SuDS elements as
part of a treatment train. While caution must be exercised about drawing definitive
conclusions from work on one site, this research serves to question the presumption
that multi-benefit SuDS would necessarily be more land hungry, and suggests that a
greater degree of flexibility and creativity in the design of schemes could be econom-
ically beneficial for developers while delivering multiple benefits for the community.
Negotiating this, however, may be a matter of interrogating and adjusting attitudes to
risk: it may be that SuDS basins are preferred because they are viewed, either by engi-
neers, developers, or the LPA, as inherently more reliable as a design than a series of
swales and ponds. Further research on this point is needed.

In summary, the influencing effect of the land market and landowner expectations in
shaping flood alleviation decision-making cannot be understated. Problems may arise
where regulation is not clear, consistent or certain and in these cases, it is plausible to
think that non-statutory standards can be bent towards a minimal point to maximise devel-
opable space. However, where local policy mandates SuDS, then compliant solutions like
ponds and detention basins are preferred to a more distributed multi-benefit approach, not
least because these can be constructed cheaply, following current procedures and with cer-
tainty about the land take involved. Of course, whichever form of SuDS are used, the
land required by a SuDS scheme is theoretically priced into land costs.

4.2. Construction costs

Land costs interact with construction costs in complex ways that are not always ration-
ally driven. For example, above-ground basins are cheaper to build than below-ground
storage solutions, but the latter sometimes end up being the preferred solution because
they ‘fit’ with landowner expectations about the developable area of a site. As one
housebuilder put it: “...losing plots to fit something in costs a lot of money”, though
(as we have already noted) the process for pricing land means that the loss in this case
affects the value that accrues to the landowner, not the developer. However, the bargain-
ing process between the two parties essentially relies on the ability of the developer to
convince the landowner that an additional land take is necessary for surface water drain-
age (or other environmental features, like BNG), reducing a site’s value. Where this is
not possible, the developer may lose the site to a more competitive bidder.

All housebuilders acknowledged site topography had a significant bearing on the
drainage strategy for their sites. It affected where housebuilders could accommodate
rainwater storage, irrespective of whether it was below or above ground, and influ-
enced the incorporation of on-surface features. Soil composition was mentioned as a
particular source of uncertainty: many sites in the Yorkshire area have clay-based soils,
for example, which drain slowly after rainfall and result in standing water after heavy
rainfall. This limits the effectiveness of infiltration-based interventions and means
water may need to be directed towards drainage points where it can be attenuated.
Behind the technical issues lay financial concerns, in particular concerns that a site
might harbour invisible risks, entailing construction costs that even the most diligent
site investigations could not reveal (such surveys are limited to boreholes, so there is a
risk of discovering impermeable soil after construction starts).
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In keeping with the findings of McLeod and Mickovski (2024), developers expressed
a strong preference for interventions that had lower construction costs, in particular ponds
and detention basins. These SuDS designs focus attenuation on specific spatial areas of a
site that are topographically suited to water storage, maximising developable space out-
side of this area. Although many developers could use other areas of public open space
on a site as drainage features (for example, swales on road verges), they often choose not
to do so. Moreover, interviewees expressed strong antipathy to types of ‘on plot’ inter-
ventions that sit within individual house plots, such as water butts or permeable paving
on driveways. The higher construction cost of these was mentioned as an inhibiting fac-
tor, as was the risk that homeowners would remove or fail to maintain the intervention.
Finally, the disinclination of water authorities to consider ‘on plot’ interventions in their
drainage calculations also discouraged the use of multi-benefit SuDS on private land.

Developers’ standardised design and construction processes constitute a particular
barrier to multi-benefit SuDS. Construction costs are minimised through stock designs
that can be tailored to fit different site conditions. Altering these to include SuDS fea-
tures that are on-plot (such as rain tanks and permeable paving) or distributed through
the site (such as rain gardens and swales) would require more fine-tuned tailoring to
specific site topography and soils. If such distributed elements were to be included
more frequently, it could add significantly to uncertainties and costs, particularly dur-
ing a transition period when the technologies are unfamiliar.

The interviews revealed a strong degree of negative consensus among the housebuild-
ers on their perceptions about whether multi-benefit SuDS added value for them. None of
them believed that surface water management schemes would enhance the price they
could command for property, though this may reflect practices in the mortgage lending
industry, where financiers are not willing to allow a greater level of borrowing on a house
simply because the property is in close proximity to nature-based surface water drainage
solutions or biodiverse features compared to others on the same estate. This is the case
even where there is a clear recognition that SuDS schemes deliver multiple benefits, for
example increased aesthetic appeal. In the view of housebuilders, potential homeowners
were also not willing to pay more for a property with on- or off-plot SuDS features.
Some did, however, acknowledge the positive impact that ‘green’ SuDS features (for
example, detention ponds focused on hydrological compliance) had on the marketability
and ‘attractiveness’ of a site, particularly where homes were sold before the entire devel-
opment was built. In such cases, participants praised SuDS for enhancing sales rates, thus
speeding up return on capital, improving cash flow, and accelerating debt repayment, all
of which improve profitability. Others, however, complained that SuDS could interfere
with the integration of a site into the wider setting, particularly when detention basins
and ponds need to be fenced off with knee-rails or kept fully separate from the public
realm for safety reasons. The use of such boundary treatments for sites that are dry for
most of the time was mentioned as appearing incongruous, while the presence of life-
buoys could add an unwelcome sense of danger. Notably, at the time of the research, the
developers had little awareness that multi-benefit SuDS might limit some of these per-
ceived negative impacts, particularly through minimising the size and depth of ponds.

4.3. Maintenance constraints

The non-adoption of surface water drainage schemes by local authorities or water com-
panies means that many pass into the ownership of estate management companies,
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who levy a mandatory charge on residents of the new estate to pay for ongoing main-
tenance. In design terms, the demands of these companies were not reported to influ-
ence high-level decisions on surface water management, though housebuilders did
acknowledge that they could dictate certain aspects of the spatial outcome onsite, such
as the type of pond, and the kind of planting (for example, requiring the use of low
maintenance grasses and low maintenance shrub planting). Some interviewees aired
concerns about the efficacy of maintenance practices in the long term, and the poten-
tial for reputational problems to arise in the future if SuDS schemes were not main-
tained. One housebuilder worried that detention basins can often become “just a bit of
dry grass that’s got overgrown and rubbish starts getting in there.” According to
Chapman, Tait and Postlethwaite (2024), these concerns are not misplaced. Their sur-
vey of 42 new build housing estates found that land management practices were
extremely piecemeal, with many of the subcontracted landscaping companies carrying
out maintenance in a manner that did not accord with the conditioned landscape man-
agement plan. Poor-quality, litter-strewn SuDS and a lack of maintenance leading to
the domination of vigorous species like bullrush, were a particular issue.

Privatising the management of public open space also introduces a potential for con-
flicts of interest between the desire of residents onsite to keep charges low, and the need
for appropriate maintenance of the ecological elements of multi-benefit SuDS, for
example, a rain garden. In a cost-of-living crisis, any additional costs associated with
multi-benefit SuDS have the potential to stoke resentment against ecological mitigation
and enhancement schemes amongst residents of new build estates. Further, there is evi-
dence that estate management companies are being used to extract disproportionate sums
of money from residents that are not necessarily then spent on landscaping. A recent
Competition and Markets Authority report (CMA 2024) found that around 60% of the
estate management charge paid by residents is absorbed by so-called ‘administration
fees’, leaving only 40% for the actual work of managing the estate including its SuDS.

Preliminary research in this area also suggests that some of these estate manage-
ment companies are now owned and operated by the housebuilders themselves, mean-
ing that the institutional void created by local authority non-adoption of public open
spaces and SuDS is being used to generate an additional ongoing revenue stream for
the development industry (Chapman and Tait 2025). If this is widely the case, then not
only is the ‘land take’ for SuDS borne by the landowner rather than the developer, but
at the other end of the construction process, estate management charges hypothetically
make the creation of environmentally sustainable above-ground features such as SuDS
and Biodiversity Net Gain areas a revenue-yielding opportunity for housebuilders.
More research in this area is required to understand the full consequences of this.

5. Discussion: enhancing uptake — what needs to change?

The planned construction of 1.5 million new homes in England over the next five years
intensifies existing threats of surface water flooding, water shortages, and river pollution.
This makes the urgent question of how we manage rainwater in new housing develop-
ments in the context of climate change even more critical. While legislation has success-
fully mandated SuDS for hydrological compliance, their broader potential to benefit
water supply, pollution management, biodiversity enhancement, and the quality of out-
door space remains largely unfulfilled. This paper has used academic literature, regulatory
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updates, and elite interviews with Yorkshire’s leading private housing developers to
explore constraints on evolving rainwater management practices in new housing.

We have argued that the challenges of delivering SuDS need to be understood in
the context of the wider processes of the development industry when it comes to calcu-
lating land values, construction costs, and maintenance costs. Our research has shown
that while developers pay the construction costs of SuDS, if they bargain successfully
and manage appropriately, the land and maintenance costs are currently covered by
other parties. The competitive dynamic is important here — while land costs are
accounted for, the regulatory environment’s lack of mandatory requirements means
that success ultimately hinges on convincing the landowner that the proposed price is
accurate and fair, given the necessity of the SuDS scheme.

Recent guidance advocates even more strongly for multi-benefit SuDS, yet their
implementation remains constrained by the negotiative nature of the planning system.
Consequently, areas experiencing high development pressure could see multi-benefit
SuDS in the future, while those with fewer resources or less development pressure
might achieve only minimal hydrological compliance. In the long term these issues are
likely to exacerbate existing unequal access to green space (Health Foundation 2024).
As more water management infrastructure is surfaced and made visible within develop-
ments, the imperative for multi-purpose green infrastructure becomes more pressing.
Our findings suggest that SuDS cannot be understood purely as technical drainage
devices, but as integral parts of the green infrastructure of new housing developments,
with implications for amenity, biodiversity, and long-term place quality.

Developers’ belief that multi-benefit SuDS will demand more land than hydrologic-
ally compliant SuDS has been questioned in recent research (McLeod and Mickovski
2024). Even if this finding about the relative land take is confirmed, it is probable that
the combination of land, construction, and maintenance costs associated with multi-
benefit SuDS will continue to militate against their development. In an industry that
relies on standardisation for profits, multi-benefit SuDS’ requirements for the use of
novel materials and methods, alongside their need for enhanced site data and tailored
design, appears to be an important factor influencing developer preferences against
these designs. Notably, however, this is a transition issue: if unambiguously required,
developers would adjust business models to accommodate requirements for multi-bene-
fit SuDS. This highlights the crucial role of incentives and hard legislation in shaping
private-sector choices. Insofar as the private sector remains the primary delivery
vehicle for new housing, the framing of regulatory requirements and the extent to
which they are clear, consistent, and enforceable will be decisive in steering develop-
ers towards multi-benefit SuDS rather than minimal compliance.

Housebuilders consistently stated that pitching an elaborate, multi-benefit SuDS layout
jeopardises their land bid competitiveness. By contrast, “hard” underground solutions were
favoured because they maximise developable coverage and win the site. Similarly, although
they take somewhat more land, the predictable demands of detention basins were favoured
as they are easy to plan and cheap to construct. To overcome the strategic hesitation about
multi-benefit SuDS, more work — building on McLeod and Mickovski’s (2024) demonstra-
tions of SuDS land efficiency — could quantify how integrated, multi-functional systems
actually preserve or even increase saleable plot area, thereby removing the perception that
multi-benefit SuDS designs inherently weaken a developer’s bid. Planning requirements
(national, regional and local) to optimise SuDS’ multiple benefits could further enhance
transparency and comparability across land bids. More broadly if decentralized SuDS
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elements can match traditional tanks/detention basins in cost and flood protection, while
delivering extra benefits, this reality needs to be communicated clearly to developers, plan-
ners, and the community.

Another significant issue hindering multi-benefit SuDS concerns the extent to
which on-plot SuDS elements contribute towards hydrological compliance. Multi-bene-
fit SuDS usually include a treatment train of SuDS features, including some positioned
within individual housing plots. Although the challenge of managing publicly benefi-
cial SuDS infrastructure on private land may be new, there are many components of
other infrastructure systems (electricity supply poles, water supply pipes) that sit, and
are effectively maintained, on private property. Careful thought may be needed, but
standards supporting development and maintenance of public SuDS infrastructure on
private land are required.

Negotiating the adoption of SuDS by local authorities or water companies signifi-
cantly complicates the development process. Developers rightly worry about added costs
and uncertainty due to the varying capacities, preferences, and interpretations of rules
among potential adoption authorities, many of whom are not keen to take on these
avoidable responsibilities. Increasingly, to sidestep these issues, SuDS are maintained by
private estate maintenance companies. However, current evidence suggests these services
are often of poor quality and expensive. This creates an element of risk about assets
which serve a public need and also unfairly burdens new homeowners with the cost of
flood alleviation and pollution abatement, which are broader societal benefits.

The challenges of negotiating adoption, combined with the risks associated with pri-
vate maintenance companies, highlight a critical ongoing gap in the institutional structure:
a lack of support for SuDS maintenance. This is likely to be the central issue hindering
the development of multi-benefit SuDS. Without addressing this, the government’s new
SuDS standards are unlikely to achieve their desired outcomes (DEFRA 2025).

However, this research also reveals the benefits of a much wider, more holistic view
of the benefits of SuDS schemes. At present, outside of Biodiversity Net Gain, the cal-
culative accountancy of development does not ‘price in’ many of the forms of multiple
social, economic and environmental benefit that these schemes can potentially deliver.
Indeed, the benefits are so broad that they raise questions about what can be quantified
in monetary terms: can we place a defined value on the qualitative health and wellbeing
benefits of contact with high quality green space, or opportunities for social engagement
with other residents, without a degree of quantitative reductionism? Further, there are
significant social justice issues connected with the fact that the residents who are paying
for these features via estate management fees are not seen as key stakeholders in their
design or ongoing management. A perspective that included the views and valuations of
residents towards green spaces, and that included citizens in processes of coproduction
and stewardship could reframe SuDS as a critical environmental, social, and economic
infrastructure across multiple domains beyond water management.

6. Conclusion

This study makes three principal contributions to the literature on sustainable urban
drainage systems (SuDS) in new housing developments. First, it reconceptualises
SuDS as a market-embedded infrastructure, showing that the cost of land take, con-
struction, and maintenance is not always borne by developers but is often offloaded
onto landowners and homeowners. By tracing how SuDS requirements are built into
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competitive processes of land bidding, and how maintenance liabilities are passed to
estate managers or residents, we reveal a commodification of hydrological compliance
that sits at the intersection of the economics of housing and land and the environmen-
tal field.

Second, our analysis advances governance scholarship by exposing the regulatory
fragmentation between Local Planning Authorities and water companies. We demon-
strate that overlapping but misaligned mandates create zones of ambiguity that devel-
opers exploit, opting for standardised, low-cost designs that meet only the bare
minimum of hydrological criteria. This insight extends theories of regulatory govern-
ance by illustrating how institutional gaps — not merely weak enforcement or market
failure — actively shape the form and function of environmental infrastructure.

Third, at an empirical level, this research addresses a notable gap in SuDS studies
by shifting the focus from technical performance and ecological benefits to the socio-
economic and institutional drivers of design decision-making. While much existing
work evaluates retention volumes or biodiversity outcomes, this paper foregrounds
how cost pressures, risk perceptions, and regulatory uncertainty together channel devel-
opment toward minimalist compliance. In doing so, it lays a foundation for rethinking
how multi-benefit SuDS might be incentivised in practice.

More broadly, our analysis underscores that incentives for SuDS delivery cannot
be interpreted at face value. Their effects depend on the institutional context of the
UK’s land and housing markets where landowners, developers, and regulators negoti-
ate outcomes. SuDS requirements, such as the need to limit runoff, exemplify how
national policy signals must be translated through local market conditions and profes-
sional practices before shaping on-the-ground infrastructure.

This study should be interpreted in light of several limitations. The empirical sam-
ple focused on volume and super housebuilders within a single regional context, mean-
ing findings may not fully represent SuDS practices among SMEs, housing
associations, or other development actors. The research also examined SuDS provision
in new build development rather than retrofit or public realm settings, where economic
and regulatory dynamics may differ (Zhu et al. 2025). Additionally, the study captures
developer perspectives within an evolving policy environment. Regulatory frameworks,
technical standards, and industry practices relating to SuDS continue to develop, sug-
gesting that the findings reflect prevailing decision-making rationalities at the time of
research. Notwithstanding these limitations, the study provides analytical insight into
the institutional and economic processes shaping SuDS delivery within large-scale
market-led housing development.

Looking beyond this study, future scholarship should continue to unravel how mar-
ket mechanisms and institutional arrangements shape environmental infrastructures.
Further research, enumerating the very different economics of SuDS in contexts of
SME building, retrofitting, social housing, and public space would also be beneficial.
The rigidity of mortgage lending in relation to practices of valuation that are inflexible
to the proximity of green spaces to individual houses also requires further investiga-
tion. Perhaps most significantly, understanding the rich ways in which ordinary people
understand blue-green spaces, their views and valuations of biodiversity, and the rela-
tive weight they give to different social, economic, environmental, and water manage-
ment goals would be useful in ensuring that future infrastructure integrates well with
the needs of local people.
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By articulating how economic and regulatory forces converge to shape SuDS in
practice, this paper not only broadens the academic discourse on urban water manage-
ment but also suggests that enduring environmental resilience depends as much on
market governance and institutional clarity as on technical design.

Note
1. These are known by various local terms, such as Best Management Practices (USA), Low

Impact Design (New Zealand), Water Sensitive Urban Design (Australia), and Sponge
Cities (China) (Fletcher et al. 2015; Thomas 2025).
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Appendix A

Sustainable urban drainage systems & new housing developments

We are conducting research to investigate the challenges and opportunities of using sustainable urban
drainage systems for flood alleviation. The study’s purpose is to make policy recommendations based on
a deeper understanding of the issues facing development actors.

We would like to hear about your experiences and perspectives of using SUD’s - also known as nature-
based solutions - in new housing developments in the Yorkshire area.

Most of the questions relate to your experiences and perspective of flood risk management in new housing
developments.

The types of things we will want to talk to you about are:
o The decision-making processes used to achieve hydrological compliance on sites
o Can you talk us through a typical approach?
o What determines the choice between above ground interventions and below ground
interventions?
o When choosing SUD interventions, do you favour one type over the other?
o The technical, cost and planning constraints that inhibit the routine use of SUD’s for flood
alleviation in new developments
o What technical constraints inhibit the routine use of SUDs?
o What about cost constraints?
o What planning constraints exist?
e What, if any, added-value nature-based solutions bring to new housing developments
o Are there any marketing benefits to using SUDs?
o Do (potential) purchasers understand and recognise their features / benefits?
o Are there examples of where SUDs have been negatively perceived by potential purchasers?
Why? Will this dissuade you from using that intervention in future?
o Are there any reputational benefits (housing market, corporate, local development nexus) to
be gained from SUDs?
o What needs to change if SUDs are to be used more routinely for flood alleviation
o Are NSTS attainable or appropriate?
o What would it take for you to routinely use NSTS on every site?
o What knock on effects on the development process exist that potentially discourage the use of NSTS?

At the end of the interview, you will also have an opportunity to let us know if there is anything else you would like
to tell us. We hope that you will be able to find the time to speak to us.
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