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ABSTRACT

Circular development creates more resource efficient, adaptive, and ecologically
healthy cities. Circular food and construction systems; the ecological regeneration
of contaminated brownfield sites and circular tactical urbanism are just some of the
processes and systems adopted by those implementing a circular development
pathway. These produce benefits, however, there are many challenges to implement-
ing circular development, demonstrated by two London cases. The research reveals
the difficulties low-value, circular activities encounter when competing for space in
London. It shows how the imbalance between local supply and demand for circular
products prevents scaling-up. It suggest a lack of data monitoring the benefits of
adopting circular development, undermines political support. It reveals the conflict
between the reliance on civil society to engage with circular actions versus public
resistance. It highlights the need for accountability and transparency in the process of
implementation and for a regulatory framework to encourage circular development.
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Introduction

Circular development creates more resource efficient,
adaptive, and ecologically healthy cities (Williams
2021a). It has been adopted in many European cities
(e.g., London, Amsterdam, Paris, Stockholm). It man-
ifests in a variety of ways, for example: circular con-
struction and food systems; the ecological
regeneration of brownfield sites; the adaptive reuse
of infrastructure and spaces (Williams 2021a).
Evidence currently suggests that circular develop-
ment produces many economic, social, and ecological
benefits (Williams 2021b). However, to adopt this
approach will require a radical transformation in the
way cities are governed, designed, and planned. It will
also require significant changes in lifestyles, social
practices of urban inhabitants and systems of provi-
sion. In this paper we discuss the challenges to this
transformation process.

Various authors have written about circular
cities (Prendeville et al, 2018; Petit-Boix and
Leipold 2018; Bolger and Doyon 2019; Paiho et al.

2020). Their focus has largely been on creating
circular economies in cities; circular resource
flows; or encouraging expansion of circular busi-
ness in cities (ibid). They have not explored the
process for creating circular urban systems, intro-
duced here as circular development (Williams
2019a, 2020, 2021a, 2022). Nor have they explored
the challenges surrounding implementation. This
paper seeks to fill this gap.

Circular development (CD) is a novel concept,
first introduced by the author (Williams 2020) and
later expanded on (Williams, 2021a, Williams 2022),
which offers a new normative model for urban
development. Unlike circular economy, it’s focus is
on ecological regeneration and restoration rather
than economic growth and efficiency. Thus, it is
a regenerative model for urban development
(Axinte et al. 2019). CD territorialises circular sys-
tems of provision and circular processes (resource
looping, ecological regeneration and adaptation,
Figure 1).
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Figure 1. Circular development. Source Author's own

Resource looping (reuse, recycling, and recovery)
is enabled through circular infrastructural systems
(e.g. grey-water recycling systems, recyclable infra-
structure) and the introduction of new circular pro-
cesses (e.g. water and nutrient cycling, food reuse,
waste-to-energy). Urban form may alter to accom-
modate these new activities, for example through
the provision of space to store recyclates. Changes
in local systems of provision (e.g. local food banks,
composting facilities, repair workshops) also encou-
rage urban inhabitants to reuse and recycle
resources. Circular food and construction systems
are proving particularly popular in cities.

Circular development produces adaptable cities,
allocating space in which to transform (e.g. tactical
urbanism) and grow, and infrastructure (e.g. scalable,
movable) that evolves with changing needs. It also
introduces processes (e.g. co-provision) which sup-
port learning within communities and encourage self-
organisation. This enables communities to innovate
and adapt to changing contexts. The resulting flex-
ibility helps infrastructure and communities transform

to meet the new demands placed on them. Tactical
urbanism is one such process which has supported
the emergence of circular experiments in cities.

Circular development also restores and enhances
urban ecosystem services, which reinforce natural cycles,
increases natural resources and improves the health of
those living in cities. Ecologically regenerative actions
are operationalised through the inclusion of green and
blue infrastructure in the urban fabric, the management
of urban ecosystems (e.g. water management, conserva-
tion, farming) and bioremediation of contaminated sites.

Although this regenerative approach to circular
development is gaining some traction, it is still limited
in scope. Circular systems of provision and processes,
have not yet been integrated into conventional devel-
opment pathways. Experiments exist, but have not yet
disrupted the development regime. The question is
why? Drawing upon two case studies this paper seeks
to determine the challenges to implementing circular
systems of provision (circular food and construction
systems) and processes (ecological regeneration and
tactical urbanism) in London.
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Challenges to implementing circular
development

A review of the literature highlights a considerable num-
ber of challenges which might be encountered when
implementing looping, regenerative and adaptive
actions (Figure 2).

However, the literature deals with these actions
separately. It also tends to focus on a single aspect
of a circular system of provision, for example urban
agriculture in a circular food system. In some
instances the impact of factors on circular actions
can only be extrapolated from the literature (e.g. poli-
tical, regulatory, socio-cultural challenges). Thus, the
literature can only provide an indication of what
might be the broad challenges to implementation.

Economic challenges

The economic system presents a major challenge to
resource looping, adaptation and ecological regen-
eration. Resources and ecosystem services are under-
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Figure 2. The challenges to implementation framework identified b

valued by the market (Costanza and Daly 1987; Daly
2007). The current economic model presumes
resources are infinite and ecosystem services are
a non-excludable asset, so both are under-valued
and often over exploited (Gémez-Baggethun et al.
2013; Kremer et al. 2016). It removes the incentive
for circular actions.

The costs and risks of shifting towards new circular
systems of provision are also high, due to sunk costs,
limited suppliers, lack of expertise, lack of robust reg-
ulatory frameworks, global markets and political
short-termism (Aronson, et al 2017, Bullen and Love
2010; Wilcox et al. 2016; Taheriattar 2020). For exam-
ple, the future uncertainty created by resource price
volatility and changes to global supply chains makes
investment in recycling systems risky (Swickard 2008;
Velis 2015).

Looping, regenerative and adaptive actions also
produce long-term, societal benefits (under-valued
by the market) and require long-term investment.
These are often difficult to finance because investors
and infrastructure providers are looking for short-term
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returns, driven by short investment cycles (Van Buren
et al. 2016; Bystrom 2018). Integrating whole life-
costing and valuation of ecosystem services into busi-
ness models could help to overcome this. However,
the split-incentive along the value chain tends to
undermine this approach. Those making the up-
front, capital investment do not profit from the long-
term societal benefits.

Socio-cultural challenges

The local systems of provision operating in a city
affect the lifestyles and social practices of occupants,
which influences their ability and willingness to
engage in circular practices. Low levels of local social
capital undermine the potential for circular actions.
Local social capital increases a community’s capacity
to react to events, collaborate, share resources (exper-
tise, skills, financial, etc.) and learn (Oberndorfer et al.
2007; Alexander and Smaje 2008; Norris et al. 2008;
Demuzere et al. 2014). Without it communities adap-
tive capacity, resilience and ability to create circular
systems of provision is undermined.

If the systems of provision incur high transaction
costs people are less willing to engage in circular
practices. For example, if waste separation or com-
munity composting is too time-consuming (incom-
patible with lifestyle) or physically demanding (lack
capability), recycling practices will not change (Bruni
et al. 2020). Many circular activities rely on volun-
teers (Measham and Barnett 2008), yet transactional
costs of participation are high, making it hard to
sustain. Thus, in the long-term the social and
human capital generated by circular projects are
often lost. This is exemplified by food-reuse schemes
which rely on donations and volunteers (Pollard
et al. 2016). Circular practices which offer multiple
benefits, can lower thresholds for engagement. For
example, urban agriculture (a key component of
circular food systems) offers multiple benefits,
which encourages greater, long-term engagement
(Pearson et al. 2010).

Information and data challenges

Information is critical for the transformation of values,
practices and institutions needed to support circular
activities in cities. It is also essential for policy-makers
to determine the best development options and to
monitor progress. However, collecting comprehensive,

consistent, useful data in cities is a major challenge.
Issues around ownership, privacy and commercial com-
petitiveness restrict access to urban data (Herold and
Hertzog 2015). The quality of the data produced is also
problematic due to limited coverage, inconsistent
monitoring, and frameworks (Allwinkle and
Cruickshank 2011; Lacovidou and Purnell 2016). This
reduces trust in the information exchanged (Lenhart
et al. 2015).

More specifically, there is limited data for monitor-
ing ecosystem services in cities (Anderson et al., 2017;
McPhearson et al. 2016). Similar problems exist for
monitoring urban metabolism. Data has been col-
lected in only a few cities (e.g. Paris and Amsterdam)
and interpretation issues exist due to a lack of com-
mon conventions (Browne et al. 2009; Zhang 2013).
Most urban metabolism studies use highly aggre-
gated data, which provides only a snapshot of
resource or energy use, but no information about
location, activities, or people (Pincetl et al. 2012).
There is a high data requirement for monitoring
resource flows, a lack of follow-up and evaluation of
the evolution of a city’s urban metabolism and diffi-
culties in identifying cause-and-effect relationships of
the metabolic flows (Shahrokni et al. 2014).

Regulatory challenges

There are many layers of regulation affecting
resources, ecosystem services and resilience, which
coalesce in cities. In Europe, the Pact of Amsterdam
2016, sought to strengthen and coordinate the urban
dimension of European policies. Three of its policy
priority areas focus on circular economy, sustainable
land use and climate adaptation, which map loosely
onto the three circular actions. However, the legal
framework for supporting urban resource manage-
ment, green infrastructure provision, biodiversity is
lacking.

Legislation largely relates to pollution control (e.g.
98/83/EC, 91/271/EEC, 2008/50/EC, 2010/75/EU and
2020/741/EU) and a reduction in material waste, espe-
cially going to landfill (1999/31/EC, 2008/98/EC, 2019/
904/EU). There are no directives mandating circular
construction processes or food reuse for example.
A directive for nature restoration has been intro-
duced, without an urban dimension. There is no reg-
ulatory framework to encourage urban adaptation. In
fact, regulation may actively impede adaptation. For
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example, building regulations and conservation stan-
dards create regulatory barriers to adaptive re-use of
infrastructure (Bullen and Love 2010).

Political challenges

Neoliberalism has influenced policies, instruments,
and funding decisions in European cities (Brenner
and Theodore 2002). It has changed the number and
diversity of actors involved in service and infrastruc-
ture provision; altered power relations between key
actors; and shifted the municipalities towards a more
facilitative role in urban governance (Williams 2016). It
has also resulted in a reduction in public funding for
new development (infrastructural projects) and the
privatisation of services (waste, water, energy, trans-
port, etc.). Thus, power has shifted away from local
government towards the private sector (ibid). The
changes can undermine the transformation of sys-
tems of provision. Private actors prioritise economic
goals and are more risk averse, thus less likely to
invest in socio-ecological innovation than their public
sector counterparts (Mazzucato 2011). A circular trans-
formation is challenging in this context.

Without a supportive regulatory framework, or eco-
nomic incentives, there is limited market incentive for
private actors to protect resources and ecosystem ser-
vices (Daly 2007; Kremer et al. 2016). Cities largely rely
on enabling tools and public procurement to deliver
a transformation (Brand 2007). This approach may pro-
duce pockets of innovation, but rarely systemic trans-
formation (Williams 2016). Circular transformations will
not be driven by short-term, market-orientated, reac-
tive decision-making. Existing cultural values and short-
term political cycles underpin this present-orientated
view ((Van Buren et al. 2016; Bystrém 2018). However,
in order to create policies that support futurity and
inter-generational equity, resource protection, ecologi-
cal regeneration and community adaptiveness, the
underlying political culture and systems of operation
will need to be addressed (Borgstrém et al. 2016). The
challenge here is to create political motivation for prior-
itising circular development.

Institutional challenges

Many institutions undervalue natural resources and
ecosystem services (Guerry et al. 2015). Economic
goals are prioritised. Culturally, there is a bias towards

short-termism, individualism, and materialism
(Hofstede 2001) all of which potentially cut against
the circular development. Sectoral and professional
segregation reinforced by the sector-specific legisla-
tive frameworks prevents the integrated approach
needed to encourage circular systems (Roelich et al.
2015). In combination, these create major challenges
to the emergence of institutions which are likely to be
supportive of circular development.

Institutional capacity will need to be built to sup-
port circular actions in cities. New institutions to pro-
duce and enforce standards; to support new
ownership models (Bastein et al. 2013); to regenerate
ecosystem services; to monitor the impact of circular
actions (Allwinkle and Cruickshank 2011; Townsend
2013); and to support learning amongst key stake-
holders will be needed (Barragan-Escandén et al.,
2017). There will be institutional (cultural and struc-
tural) inertia to change because of vested interests in
preserving current practices and minimising risk.

Ecological challenges

Ecological degradation can affect urban capacity to
ecologically regenerate and for resources to be
looped. For example, land contamination reduces
the potential for grey-water reuse and soil recycling
(Bullen and Love 2010; Wilcox et al. 2016). It also
inhibits provisioning and regulating services
(Anderson et al., 2017; McPhearson et al. 2016). Lack
of vegetation will influence the ecosystems’ capacity
to absorb carbon-dioxide, air pollutants, regulate tem-
perature and store water (ibid). These problems are
exacerbated by local climate, relief, topography, and
hydrology.

Bioremediation is a long process, which is proble-
matic to manage in short political cycles (Anderson
and Minor 2017). Longer-term political support is
required to secure the funds for bioremediation
(Frantzeskaki et al. 2017). Bioremediation may also
slow the development process, problematic in land
scarce environments. However, as long as revenue is
maintained in the short-term, the long-term the value
of the ecologically regenerated site increases
(Cabanek and Newman 2017).

The long-term maintenance of blue-green infra-
structure creates another challenge (Mell 2018).
Previously this was the responsibility of the local pub-
lic authority, however, increasingly it has been con-
tracted to private actors. Yet the financial reward is
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often insufficient. In some cases, residents maintain
the blue-green infrastructure within their neighbour-
hoods, which reduces public spending, and increases
public engagement in the stewardship of their local
environment (Connolly et al. 2013). The major chal-
lenge is how to get the wider public to engage in
stewardship (Shandas and Messer 2008).

Technical and design challenges

Circular design and thinking have not been incorpo-
rated into urban systems of provision (Moreno et al.
2016). Systems are linear, segregated, and dependent
on grey infrastructure (Unruh 2000; Williams 2016).
They are locked-in by the vested interests and sunk
cost of those providing them. Citizens also develop
lifestyles and social practices which fit with grey infra-
structure and linear systems (Frantzeskaki and
Loorbach 2010). This creates a socio-technical lock-
in, which reinforces linear and separated systems
thus impeding the implementation of circular
solutions.

Even if there is willingness amongst providers to
adopt circular systems of provision, it is practically
difficult to alter infrastructural systems due to the
capital cost and disruption (Frantzeskaki and
Loorbach 2010). There is limited opportunity for the
renewal of infrastructural systems in most cities (cer-
tainly in Europe), as development rates are low.
Training will be required to ensure that professionals
have adequate expertise to design circular solutions.
There are some design tools which could help assist
adoption (Cambier et al. 2020; Earley 2017; van Stijn
and Gruis, 2019).

The research contribution

The novelty of this research stems from the fact there
has been limited work to determine the actual chal-
lenges to implementing circular systems and pro-
cesses integral to circular development. The
literature discusses in broad and tangential terms
factors which may create barriers to implementation
(presented in this section). My previous work (Williams
2019b) touched upon the actual and potential chal-
lenges to looping actions, but did not consider regen-
erative and adaptive actions. Often circular processes/
systems encompass all three. Thus, the research pro-
vides a richer understanding of actual challenges to

the implementation of specific circular systems and
processes in the urban context, making a valuable
contribution to existing literature.

Methodology

The research analysed the key challenges to imple-
menting two circular systems of provision(circular con-
struction and circular food systems) and two circular
processes (ecological regeneration of a contaminated
site and circular tactical urbanism). These were chosen,
because they represented circular systems and pro-
cesses often implemented in European cities
(Williams 2021a). Thus, the findings could have
broader significance. They also represent the three
circular actions — looping, ecological regeneration
and adaptation - integral to circular development.

A case study approach was adopted. London was
chosen for the research. The regional authority has
overtly adopted a circular approach to development,
supported by the London plan (Greater London
Authority 2021), public funding, and a number of poli-
cies. The two London cases, the Queen Elizabeth
Olympic Park (QEOP) and Brixton, were chosen for
study. They provided examples of circular food and
construction systems and tactical urbanism and ecolo-
gical regeneration processes. These were implemented
at least 5 years ago, which means those involved could
identify challenges to implementation and to scaling-up
projects.

The Queen Elizabeth Olympic Park (QEOP) is a new
eco-district and the largest urban park in Europe.
Bioremediation and conservation schemes have eco-
logically regenerated this previously industrial area.
Diverse, natural species have been planted across
the park. Waterways have been improved, whilst sus-
tainable urban drainage systems have been inte-
grated into the public realm. A black-water recycling
system was introduced to tackle pollution and
drought. Contaminated soil and groundwater were
cleaned through biological processes. Circular con-
struction practices were also adopted on site. This
involved recycling or adaptively reusing existing infra-
structure, whilst ensuring new infrastructure was
designed to be recycled, adapted, and reused. This
approach has significantly reduced material waste
produced by the construction process.

Brixton provides an example of circular develop-
ment in an existing neighbourhood, which adopted
circular tactical urbanism and created a circular
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food system. Brixton is a transition town with twin
aims to tackle climate change and resource con-
sumption. Temporary permissions and leases have
enabled local pop-up activities to appear in vacant
spaces. Circular, community-led schemes (e.g. food
reuse and repair cafes, pop-up businesses) have
emerged in these spaces. This form of tactical
urbanism is a process which supports the adoption
of low-value, circular activities, at least temporarily,
in the city. In addition, a local circular food system
has been established, via the tactical urbanism
process. This combines local food reuse schemes
(Brixton Café, People’s Fridge, Food Surplus
Network), urban farming and food composting to
close the resource loop.

Initially the two circular systems and processes
operating in each case study were mapped, recon-
structed using secondary data (grey literature, largely
technical reports). The key stakeholders involved in
implementing these processes/systems were also
mapped. A group of 19 representative stakeholders
were interviewed across the private, public and com-
munity sectors (Table 1). They were asked to identify
three key challenges to implementation. They were
also asked to identify the three key barriers to scaling-
up these systems/practices. The challenges frame-
work (Figure 2) was used to structure the questions
and act as a prompt. The interviews took place during
the period June 2017-June 2019 and lasted between

transcribed. Where possible the responses were trian-
gulated against secondary data provided by grey lit-
erature from the same period. The results are below.

Results

Circular construction in the queen Elizabeth
olympic park

Construction, excavation, and demolition waste con-
stitute 48% of all waste in London (London Waste and
Recycling Board 2017). London’s Route map to
a Circular Economy (London Waste and Recycling
Board 2017) supports the adaptive reuse of infrastruc-
ture and recycling of construction materials (ibid). The
Greater London Authority (GLA) views the redevelop-
ment of London as a chance to implement circular
construction systems. New projects generate demand
for recycled materials, while the demolition of existing
buildings creates large volumes of construction waste.
QEOP was the first project in London to adopt
a circular construction system.

The Olympic Development Agency (ODA) set
an ambitious target to reuse or recycle 90% of
the demolition and construction waste produced
by the development. In practice 98.5% was
recycled (Epstein et al. 2011). The ODA embedded
goals for recycling in design briefs, procurement
policies and contractual agreements, supported by

40-60 minutes. The interviews were recorded and design guidance. Pre-demolition audits with
Table 1. Key stakeholders interviewed.
Circular Ecological Tactical Circular
Number stakeholders Construction regeneration Urbanism Food
Sector Type interviewed QEOP QEOP Brixton Brixton
Private Developer 1 X X
Construction manager 1 X X
Engineering/planning 1 X X
consultant
Architect 1 X
Landscape architect 1 X
Water and wastewater 1 X
engineer
Temporary use consultant 1 X X
Public Strategic planner 2 X X X X
Economic development officer 2 X X X X
Waste recycling officer 1 X
Community Social enterprise volunteer 3 X X
Social enterprise manager 2 X X
Community interest company 1 X
manager
Food network 2 X

Source Author’s own
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materials management planning also increased
recycling rates (ibid). Operating at scale, with
one central construction waste hub, helped to
reduce costs (London Legacy Development
Corporation 2017). Accurate forecasting improved
the management of waste during construction.
Award schemes incentivised a further reduction.
This approach to delivering circular construction
diverted 425,000 tonnes of waste from landfill and
saved 20,000 lorry movements (ibid). It is esti-
mated over 20,000 tonnes of new materials were
saved by adopting the system, which also pro-
duced cost savings for contractors (ibid).

An asset disposal scheme was set-up to help
contractors reuse items and materials post-games.
For example, modular cabins that formed the high
street in the athletes’ village were used as
a community hub in Hackney Wick (Daothong
and Stubbs 2014). However, less than 2% of con-
struction waste was reused. Primarily this was
because it required different types of waste man-
agement, logistics and networks to be established
(Epstein et al. 2011). To drive this type of innova-
tion would require, targets and systems were
redefined in contracts.

Contaminated soil was treated on site, in 2 soil hos-
pitals and 5 soil-washing plants. The majority of the soil
(80%) was cleaned and reused for enabling works
(Atkins Global 2012). Beyond the Olympic Park, the soil
hospital linked up with projects such as the M25 widen-
ing scheme and Westfield retail development in
Stratford, to maximise the local reuse of surplus sail
(ibid).

The sustainability programme imposed on the
Olympic development had political support from
national, regional, and local government (Epstein
et al, 2011). There was significant public funding,
for infrastructure and bioremediation of the site.
Thus, challenges were limited. QEOP offered
a profitable opportunity, enabling developers to
adhere to the more stringent targets set by the
Sustainability Strategy (ODA (Olympic Delivery
Authority) 2007).

The sustainability goals for the site and KPI's were
agreed at planning stage which further reduced the
investment risk (Epstein et al, 2012):

The Olympic Park was an iconic project, so there was no
real investment risk, even with the additional costs of
capacity building. Clear guidance further reduced the
risk." Developer, QEOP.

However, those interviewed did identify several chal-
lenges to the wider implementation of circular construc-
tion practices. Firstly, the lack of regulation and public
funding available to support circular construction:

Circular construction was supported by politicians and
public funding in the Olympic Park. This made the adop-
tion of new construction processes easier. Public funding
offset some of the additional costs on site. The KPI's were
clear. However, a lack of regulation and public funding,
will make it harder to replicate these practices else-
where.” Construction Manager, QEOP.

Secondly, a lack of consistent local demand for and
supply of recyclates in areas with fewer and smaller
construction projects:

The creation of stable, local supply chains and local
markets for recylates is possible at scale, but less feasible
for smaller projects.’ Construction Manager, QEOP.

This challenge is underpinned by the lack of national
regulation supporting circular construction:

We need a regulatory framework which supports circular
construction. This will drive demand and enable supply
chains to develop. Long-term this will increase the cost-
effectiveness of circular construction processes.’
Architect, QEOP.

There is inertia within the industry to transform. This
results from path dependencies, lock-in to existing
linear processes, supply chains and expertise.
Nevertheless, there is a willingness to change if
there is incentive to do so.

Of course, it is possible to shift practice. However, an
incentive to do so is needed, be it regulatory, financial
or both.’ Developer, QEOP.

This need for regulatory or financial incentive for
construction companies to change practices was
also echoed by a recent study (Adams et al. 2017).

A third challenge is the lack of data for monitoring
the stocks and flows of construction materials nation-
ally and in city-regions. There are difficulties in creating
a materials database, due to the cost of data collection:

A major challenge is knowing the quantity of recyclates
being produced across the site and who wants to use it.
There needs to be a system for monitoring both, so we
can manage logistics better. But it is hard to get the data.’
Construction Manager, QEOP.

A fourth challenge is the lack of appropriate design
and logistical expertise amongst built environment
professionals:
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There just isn’t the expertise in the industry to design and
build recyclable or adaptable infrastructure cost-
effectively. | think building knowledge amongst key sta-
keholders will be essential for circular construction to be
more widely adopted.’ Engineering Consultant, QEOP

Developing the skills and knowledge required to deli-
ver circular construction has transaction costs:

We have learnt a lot by being involved in QEOP, but it has
been at a cost in terms of time, money and effort. It's
good to have built that capacity within the company, but
there is internal inertia to change. Construction
Manager, QEOP.

These transaction costs might be outweighed by the
benefits, if the regulatory framework supports the
more widespread implementation of the practice:

A lot was learnt during this project about designing
infrastructure to be adaptable. This can be incorporated
into design practice more widely. It could enable adap-
tive reuse on other sites. It should be supported by
regulation.” Architect, QEOP.

Ecological regeneration of queen Elizabeth
olympic park

The Olympic site was severely ecologically degraded
by its previous industrial uses resulting in soil and
groundwater contamination (Hou et al. 2015). The
waterways were neglected, silted-up and overgrown
(ibid). The combined sewer system had insufficient
capacity to handle storm-water discharge during
peak time. Thus, it discharged untreated effluent into
the River Lea (ibid). Drought was also a problem (ibid).

A process of ecological regeneration was initiated
to tackle these problems. This was secured through
the sustainability strategy, global and site-specific
remediation strategies (ibid). It was heavily subsidised
by national and international public funding (ibid).
Soil remediation; black-water and grey-water recy-
cling; the bioremediation of ground water; the clear-
ance and stabilisation of waterways and the planting
regimes across the site were implemented to restore
the health of the local ecosystem. This had beneficial
effects for water management and soil health
(London Legacy Development Corporation 2017). It
enabled the integration of green infrastructure across
the site (ibid).

The first key challenge was the economic viability
of ecological regeneration. The additional capital and
operational costs of implementing new processes
(e.g. black-water recycling, soil remediation) and blue-
green infrastructure were challenging (Thames Water,
2019; ibid). Soil remediation cost the government
£12.7 million (Hou et al. 2015). This appears expensive
when the ecological, leisure and health benefits aren’t
weighed against it. However, the marginal costs were
kept low because of the scale of the project (ibid). The
black-water recycling scheme at the Old Ford
Recycling Plant (initially subsidised with European
funding) was deemed economically unviable. This
was due to the low value of water and the risks
associated with changing to a new business model:

Black-water recycling was only economically viable with
significant public subsidy. Water and wastewater engineer,
QEOP.

Based on Thames Water's existing linear business model
and low water prices, black-water recycling wasn't eco-
nomically viable. The costs avoided by reducing water
pollution (from overspills) or increasing water security
weren't considered.’ Sustainability Consultant, QEOP.

A legislative framework was in place to address soil and
water pollution, but it wasn't enforced. Ground water
contamination was a significant problem (ibid) but, no
punitive action was taken against the water provider
(who failed to address pollution issues) or polluting
industries. Arguably it was hard to identify polluters,
in order to recoup costs. A similar problem arose with
soil contamination. These problems were compounded
by the risk assessment framework for soil remediation,
which overlooked groundwater contamination (ibid).
Thus, enforcement was a second challenge.

The third challenge was the length of the develop-
ment process, which was 3 years (ibid). The decontami-
nation soil and groundwater can take 5-15 years (ibid).
This has implications for monitoring and enforcement:

To ensure the decontamination process is complete, mon-
itoring and enforcement need to be in place long after the
projects are done.’ Sustainability Consultant, QEOP.

Short development timelines also meant only
a ‘suitable-for-use’ remediation standard was
achieved on site (ibid). Thus, the remaining contami-
nants would need to be dealt with post-development
to protect ecological and human health. But ques-
tions remain around who would finance and manage
this process.
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Establishing green infrastructure also takes more
time. The capital cost for blue-green infrastructure was
largely publicly funded. However, maintenance was not
publicly subsidised, which created another challenge:

It is difficult securing long-term funding for the mainte-
nance of green infrastructure, particularly during this
time of local government austerity.” Landscape
Architect, QEOP.

Lack of public funding (post-games) has created
issues around who is responsible for the ongoing
provision of blue-green infrastructure in QEOP:

The water company has pushed us (developers) to inte-
grate rainwater collection systems, grey-water recycling
systems and planting into our projects. So, they have
shifted the responsibility of water management to us.
Developer, QEOP.

The restoration of waterways has relied on conservation
volunteers. More resources need to be found to provide
a more sustainable approach to upgrading the water-
ways.” Conservationist, QEOP.

Community actors could play a greater role in the
stewardship. However, experience from conservation
projects in QEOP, which rely on volunteers, demon-
strates very high drop-out rates:

It is difficult to retain volunteers long-term. Conservation
work is physically demanding and time-consuming.
Ecosystems take time to recharge and revive. Some long-
term support to pay designated people to work on the
project is needed.” Conservationist, QEOP.

Lack of public awareness and appropriate expertise
for maintaining and operating new systems of provi-
sion can also be a challenge:

Households will be required to maintain rainwater col-
lection and grey-water recycling systems. | am not sure
they will have the where-with-all." Developer, QEOP.

Politician’s under-value green space and the ecosys-
tem services they provide. They have other priorities
which compete for public finance and space.

There are so many competing priorities in the park. We
need affordable housing and local services. These need to
be financed by more commercial development. It can be
hard to continue to prioritise green space.” Strategic
Planner, QEOP.

Monitoring the benefits of ecosystem services is diffi-
cult, costly, and time-consuming:

Monitoring the benefits of green space, could help to
build local political support, which might also lead to
greater public funding for maintenance.” Landscape
Architect, QEOP.

Nevertheless, it will be essential if a political case for
ecological regeneration is to be made. The ongoing
protection of green space is a real challenge:

Competition for space in London is fierce. The improve-
ments in QEOP have increased its value and attractive-
ness to developers. This produces a challenge for future
administrations; whether to protect the park from devel-
opment or to try to retain it." Strategic Planner, QEOP.

Circular tactical urbanism in transition town
Brixton

The London spatial plan (Greater London Authority
2021) encourages boroughs to support opportunities
to use vacant buildings and sites for temporary uses
(e.g. for food growing). Adaptable, moveable infra-
structure has been placed on sites with temporary
permissions (e.g. Place Ladywell project). In Brixton,
there is a cluster of circular experiments accommo-
dated on sites with temporary permissions.

‘In Lambeth, this approach to delivering circular
activities, has proved beneficial to the landowner, devel-
oper and community. Lambeth  Economic
Development Officer.

In Brixton, tactical urbanism has produced some
interesting circular experiments, but most don't scale-
up. The main challenge is that circular activities are
low value, so can’t compete with more commercially
viable alternatives:

Temporary leases and planning permissions provide
opportunities for urban experimentation. Their short-
term nature offers a less risky option to land-owners,
which encourages them to make sites available for cir-
cular activities. The more commercially viable experi-
ments succeed and those that can’t be replaced by
more viable market alternatives.” Temporary Use
Consultant, working in Brixton.

The under-valuing of societal goods produced by circu-
lar experiments, makes it impossible for lower value
circular activities to compete long-term with higher
value activities, especially in space scarce environments:

Our project offers people the opportunity to socialise,
learn new skills and grow fresh food. It also improves the
local living environment. But we will be pushed out
because we aren't commercial.” Social Enterprise
Volunteer, Brixton Urban Farm.
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Complete reliance on the market to deliver a (circular)
transformation is unrealistic. This approach creates tem-
porary interventions, not long-term changes.” Economic
Development Officer, Lambeth.

A further challenge is the reduction in public funds,
which means local authorities must maximise return
from their assets (including land). So low-value circu-
lar projects are replaced by high-value alternatives:

Land is our most valuable asset. There are limited sites
available in Lambeth for development. It is difficult,
given our limited funds, to pass up an opportunity to
maximise returns, as we can use the funds raised to
support many of our social programmes locally.
Economic Development Officer, Lambeth.

A third challenge is the lack of a local market (both
producers and consumers) for secondary resources.
Lambeth tries to support the local circulation of
resources using its local currency, but it is not enough:

To be successful, a substantial amount of the currency
needs to be circulated and used to pay for goods and
services locally. However, there are a limited number of
producers (e.g. food, recycled and reused goods) in
Lambeth, which restricts capacity to close loops locally.
Community Interest Company Organiser, Brixton.

A fourth challenge is knowledge retention. Once cir-
cular projects close it is difficult to sustain the social
and human capital they have generated. Yet retaining
knowledge and creating learning networks locally are
important for a successful transformation process:

When these projects close, all the expertise and skills
created during their lifetime are lost from the area.
Social Enterprise Manager, Brixton.

Monitoring the benefits and costs avoided by circular
projects, could help to build political support at a local
level. Currently there is no data collection to enable this:

If we could demonstrate the benefits of the projects, | am
sure we would have greater support from local politi-
cians. They need to justify their decisions and spending.
We only have anecdotal evidence and don’t have the
funds, expertise or time to collect it ourselves.’
Community Interest Company Organiser, Brixton.

Finally, many circular projects are run as social enter-
prises, dependent on volunteers and donations. The
transaction costs are high leading to burn-out. There
is little appetite for scaling-up practices or for mon-
itoring the benefits of schemes amongst volunteers:

These projects rely on us (the volunteers), but we aren'’t
paid. This can be sustained for a while, but eventually we
need to earn money. Involvement in local projects is time-
consuming and can make it difficult to find paid employ-
ment.” Social Enterprise Volunteer, Food Reuse Project
Brixton.

Our goal isn't to scale-up or monitor our impact. We
don’t have the resources to do that. It is about learning
to repair things’ local recycler-repairer, Brixton.

Brixton’s circular food system

Over 8 million tonnes of food are consumed in
London per year (Greater London Authority 2015).
Approximately 20% ends up as waste. The GLA has
set a target to reduce food waste by 50% by 2030
(Greater London Authority 2018). It also advocates
local food production as a way of closing resource
loops (London Waste & Recycling Board 2015).
London has a food strategy and various schemes to
reduce food waste (e.g. Social Supermarkets, Food
Save, Trifocal) and encourage food growing projects
(e.g. Capital Growth, Incredible Edible).

The London Food Strategy (Greater London
Authority 2018) advocates the allocation of space by
local authorities for urban farming. The London Plan
requires the provision of food growing spaces in new
developments and as a temporary use on vacant or
underutilised sites (Greater London Authority 2021). It
encourages local authorities to protect existing food
growing spaces and promote urban greening in their
local development plans (ibid). Thus, there is
a regulatory framework supporting food growing in
the capital. However, there is no regulatory framework
supporting food reuse, composting or energy recovery
from food waste.

A circular food system is emerging in Brixton, which
includes a variety of schemes: food growing, food
reuse (Brixton Café, People’s Fridge, Food Surplus
Network), and recycling (composting scheme operated
by the local authority). Food is grown throughout the
borough, often on temporarily vacant, publicly owned
sites. These are run by community groups or social
enterprises, sometimes supported with public grants.
The food reuse schemes operating in Brixton, are
locally based (Brixton Café, People’s Fridge) and
national schemes (Food Surplus Network). The local
authority also collects and composts food waste,
which it uses on its parks and gardens.
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The key challenges to growing food in Brixton are
economic (competition for sites), social (transaction
costs) and knowledge-based (lack of skills):

The main challenges for urban farmers are finding space,
a lack of farming skills and knowledge, and the cost of
plants. Growing your own food can be very rewarding,
but it takes time, money and effort.” Urban Farmer,
Brixton.

Food growing is a relatively low value activity; thus, it
can't compete with high value activities in space
scarce environments:

These arent commercial food growing enterprises, they
can't compete with more profitable activities, or provide
a neighbourhood with all its food. These schemes are
educational. They build communities and provide
a healthy living environment” Community Food
Growing Network Member, Lambeth.

Most food growing projects are operated by commu-
nity volunteers. Engagement incurs transaction costs.
Thus, retaining volunteers is a challenge. Developing
the knowledge and skills required to be an effective
farmer is a challenge. All these factors limit urban
farming and the local production of food.

The key challenges for food reuse are economic,
informational, and regulatory:

Surplus food is low value. Thus, it is important to localize
food loops where possible to reduce transport costs, to
make schemes economically viable. However, supply
often must be sourced from outside a local area, espe-
cially where demand is high. This inevitably increases
costs, which makes re-using food waste less economic-
ally viable. Food Surplus Network Representative,
Lambeth.

The low value of food-waste against high transporta-
tion costs, creates a significant challenge to food
reuse. It is important to create a local market where
feasible. A limited local supply of food (from urban
farming and reuse schemes), in combination with
high demand, will prevent loops being closed locally.
Data collection to enable monitoring of food flows
could support viable supply systems. However, this
data is not available.

A regulatory framework to support the reuse of
food would help:

Food growing and food reuse schemes are generally run
by social enterprises or community groups. The benefits
of these schemes are under-valued. Their economic via-
bility without subsidy or regulation is questionable. So,
they disappear.’ Social Enterprise Manager, Brixton.

Regulation requiring supermarkets, suppliers, and
eateries to ensure food waste is reused, would create
more robust local supply chains and increase demand.
It would increase the number of commercial enter-
prises involved, and thus the economic sustainability
of reuse schemes.

In Brixton, food waste is also composted. The local
authority has recently begun to collect household
food waste. However, economic, and technical chal-
lenges have been encountered:

The collection of food waste is expensive and is logisti-
cally difficult for high-rise developments.’ Waste
Recycling Officer, Lambeth.

Separate collection of food waste increases the cost of
waste collection. It is also logistically difficult to collect
from high-rise developments. Waste-to-energy (crea-
tion of biogas from food waste) may offer a more
economical alternative. However, lack of treatment
facilities creates a barrier to composting and energy
production in London.

There aren’t many processing plants in London. This
creates barriers to composting and energy generation.’
Waste Recycling Officer, Lambeth.

Currently, less than 50% of London’s food waste is
processed in the capital (Greater London Authority
2015). There are only two WTE plants and 4 large-
scale composting facilities within Greater London.
The mayor is encouraging the development of treat-
ment facilities; however, financing them is a problem.

Service operators who compost and recover
energy from food waste, have faced other challenges
including high capital costs, investment risks, difficul-
ties distributing energy and public opposition to
facilities:

The economic viability of setting up a waste-to-energy
plant is affected by the supply of materials and demand
for energy. It is also affected by the ease of distributing
energy and public opposition to plants. These potential
barriers, mean that WTE plants can be a risky investment.
A better regulatory framework could help to address
these problems and provide security to those investing
in them.” Waste-to Energy Provider, Greater London.

Discussion

The main challenges to implementation raised by the
case studies are summarised (Table 2). We can see
that the potential challenges framework developed
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drawing from the literature (Figure 2) appears to be
reasonably accurate, when comparing it to the real-
life experiences of the case studies. However, new
economic, social, informational, regulatory and insti-
tutional challenges were also identified by the case
studies (highlighted Table 2).

For the London cases, the cost of land and compe-
tition for space had a major impact on both the
implementation of circular systems and processes.
Low value circular activities were unable to compete
for space long-term in the city. This is particularly
important in London where there is reliance on the
market to deliver the circular processes and systems
of provision. The cases also highlighted the imbalance
between local supply and demand for circular pro-
ducts (e.g. recycled construction materials, reusable
food ‘waste’), which prevented operations from scal-

ing-up.

Table 2. Challenges to circular development processes & systems.

The lack of data which supported a circular trans-
formation, by highlighting the benefits, created
another challenge, for policy-makers and investors.
Engaging urban stakeholders in the creation of data-
banks was suggested as a possible solution, however,
the cost of collecting data was prohibitive. The reten-
tion of ‘circular knowledge’, by those engaged in
projects, was also considered to be a problem.

Heavy reliance on civil society to deliver circular
systems (circular food) and processes (ecological
regeneration and tactical urbanism) in London was
also identified as being an implementation challenge.
This problem was further compounded by the fact
there was public opposition to some circular activities
(e.g. waste-to-energy and recycling plants). Problems
identifying those institutions responsible for deliver-
ing the circular transformation (or preventing it) also
posed a challenge to ecological regeneration.

Challenges

construction

Circular
food

Circular Ecological regeneration of  Circular tactical

brownfield site urbanism

Economic Competition for space

Lack of local markets (supply and demand)

Low value circular actions, resources & ESS

Transaction costs

Split incentive

Short timeframe for investment

Additional costs

Risks to investors

Public opposition

Retention of volunteers

Loss of capacity (social’/human)

Lack of data monitoring resource flows
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Lack of regulatory framework
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Given the emphasis placed on the private sector
to drive the circular transformation in London,
a supportive regulatory framework is critical. It offers
certainty and provides incentive for potential inves-
tors. In some cases, the regulation is absent (for
circular construction and food reuse) and even
where regulation exists, it is not always enforced as
was the case for the ecological regeneration exam-
ple. Regulations should require polluters and those
benefiting from uplift in land value, to contribute
financially to the site clean-up. These funds could
be used for long-term maintenance or the adoption
of circular systems beneficial to the local ecosystem
(e.g. black-water recycling).Creating stronger regula-
tory frameworks for circular construction and food
waste, could also help to generate markets for recy-
clates. It will increase the number of producers of
food, bioenergy, compost, adaptable/ recyclable
buildings.

A city-regional approach to circular construction and
food, reinforced by the planning system and public
procurement, could also create local markets for con-
struction and food waste. Land-use planning could inter-
vene in land markets, supplying sites long-term for
circular activities. It could also place conditions on new
development to ensure circular principles are adopted.

The cases also demonstrated that each circular sys-
tem and process has its own set of unique challenges.
For circular construction, the challenge is to overcome
the institutional inertia to change in the construction
industry. With the right regulatory framework and
financial incentives this could be dealt with. For ecolo-
gical regeneration the length of the process is the key
challenge. The need for ongoing enforcement, moni-
toring and maintenance of projects is essential.
However, a lack of public funding makes this difficult.
Raising funds via development uplift taxation or requir-
ing the polluter to pay for remediation could help.

The key challenge for circular tactical urbanism is the
low value placed on circular activities. In space scarce
environments, where public funding is limited, circular
experiments fail to compete long-term. Land-use plan-
ning can intervene in markets to protect spaces for these
activities. The greatest challenge for circular urban food
systems is the scale of demand compared to local sup-
ply. This is compounded by the low value of food, land
scarcity and the economic challenge of supplying com-
munities cost-effectively from local sources. Regulation
preventing food waste going to landfill and requiring
food is reused, recycled or energy recovered, would help

to generate supply and demand locally. Furthermore,
public procurement of the reusable food, recyclate or
energy produced would also stimulate demand.

Conclusions

The purpose of the paper was to determine the under-
explored challenges to implementing circular develop-
ment and more specifically circular systems (food and
construction) and circular processes (tactical urbanism
and ecological regeneration) in cities. The research con-
firms the accuracy of the framework developed using
the existing literature. However, it identifies some addi-
tional implementation challenges and highlights that
challenges will differ given the system/process on
which we focus. Thus, the modified framework could
provide a useful tool for identifying potential challenges
to circular urban transformations. To improve its utility,
further analyses of existing circular experiments, across
a range of activities and contexts, could enrich our
understanding of the barriers to implementation and
help us to further develop the framework.

Data availability statement

Restrictions apply to the availability of the interview data. Data was
obtained from third parties on the proviso the data was anon-
ymized. Thus, data can only be made available with their consent.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

Funding was provided by the Grand Challenge Sustainable
Cities Fund and Global Engagement Fund; UCL IMPACT

Notes on contributor

Jo is the Director of the Circular Cities Hub. She is also Professor
in Sustainable Development at the Bartlett School of Planning,
UCL. She has 24 years of research experience, working closely
with industry, government and cities. She also advises
International bodies (European Commission, EEA, OECD and
UN) on the delivery of circular cities, low carbon cities, circular,
sharing and bio economies. Jo is on the steering panel for
several large European research projects. She has published
widely including her books Zero Carbon Homes - A Road Map
and Circular cities: a revolution in urban sustainability, both



INTERNATIONAL JOURNAL OF URBAN SUSTAINABLE DEVELOPMENT . 301

published by Earthscan Routledge. She was commended for the
RTPI Peter Hall award for research excellence prize in 2021 for
her research on circular cities.

ORCID

Jo Williams http://orcid.org/0000-0003-0377-8654

Institutional review board statement

The study was conducted according to the guidelines of the UCL
Ethics Committee 2017.

Informed consent statement

Informed consent was obtained for all subjects involved in the
study.

References

Adams KT, Osmani M, Thorpe T, Thornback J. 2017. Circular
economy in construction: current awareness, challenges
and enablers. Proc Inst Civil Eng: Waste and Resour Manage.
170(1):15-24.

Alexander C, Smaje C. 2008. Evaluating third sector reuse orga-
nisations in the UK: case-studies and analysis of furniture
reuse schemes. Resour Conserv Recycl. 52(5):719-730.
DOI:10.1016/j.resconrec.2007.09.005.

Allwinkle S, Cruickshank P. 2011. Creating smarter cities: an
overview. Journal of Urban Technology. 18(2):1-16. DOI:10.
1080/10630732.2011.601103.

Anderson EC, Minor ES. 2017. Vacant lots: an underexplored
resource for ecological and social benefits in cities. Urban
Forestry & Urban Greening. 21:146-152. DOI:10.1016/j.ufug.
2016.11.015.

Aronson MF, Lepczyk CA, Evans KL, Goddard MA, Lerman SB,
Maclvor JS, Nilon CH, Vargo T. 2017. Biodiversity in the city:
key challenges for urban green space management. Front
Ecol Environ. 15(4):189-196. DOI:10.1002/fee.1480.

Atkins Global. 2012. Enabling the olympic park, Atkins website.
[accessed 2020 Apr 24]; https://www.atkinsglobal.com/en-gb
/media-centre/features/enabling-olympic-park

Axinte LF, Mehmood A, Marsden T, Roep D. 2019. Regenerative
city-regions: a new conceptual framework. Reg Stud Reg Sci.
6(1):117-129. DOI:10.1080/21681376.2019.1584542.

Barragén-Escanddn A, Terrados-Cepeda JA, Zalamea-Ledn E.
2017. The role of renewable energy in the promotion of
circular urban metabolism. Sustainability. 9(12):2341.
DOI:10.3390/5u9122341.

Bastein AGTM, Roelofs E, Rietveld E, Hoogendoorn A. 2013.
Opportunities for a circular economy in the Netherlands.
Delft: TNO; p. 1-13.

Bolger K, Doyon A. 2019. Circular cities: exploring local govern-
ment strategies to facilitate a circular economy. Eur plann
stud.  27(11):2184-2205. DOI:10.1080/09654313.2019.
1642854.

Borgstrédm S, Zachrisson A, Eckerberg K. 2016. Funding ecologi-
cal restoration policy in practice—patterns of short-termism
and regional biases. Land Use Policy. 52:439-453. DOI:10.
1016/j.landusepol.2016.01.004.

Brand P. 2007. Green subjection: the politics of neoliberal urban
environmental management. Int J Urban Reg Res. 31
(3):616-632. DOI:10.1111/j.1468-2427.2007.00748 X.

Brenner N, Theodore N. 2002. Cities and the geographies of
‘actually existing neoliberalism’. Antipode. 34(3):349-379.
DOI:10.1111/1467-8330.00246.

Browne D, O'Regan B, Moles R. 2009. Assessment of total urban
metabolism and metabolic inefficiency in an Irish city-region.
Waste Manage. 29(10):2765-2771. DOI:10.1016/j.wasman.
2009.05.008.

Bruni C, Akyol C, Cipolletta G, Eusebi AL, Caniani D, Masi S,
Colon J, Fatone F. 2020. Decentralized community compost-
ing: past, present and future aspects of Italy. Sustainability. 12
(8):3319. DOI:10.3390/5u12083319.

Bullen P, Love P. 2010. The rhetoric of adaptive reuse or reality of
demolition: views from the field. Cities. 27(4):215-224.
DOI:10.1016/j.cities.2009.12.005.

Bystrom J. 2018. The fifteen circular steps for cities. European
Investment Bank Report.

Cabanek A, and Newman P. 2017. Biophilic urban regeneration:
can biophilics be a land value capture mechanism? In:
Brebbia CA, Zubir SS, Hassan AS, editors. WIT Transactions
on Ecology and the Environment. Sustainable Development
and Planning, (p. 65-78). Southampton: WIT Press.

Cambier C, Galle W, De Temmerman N. 2020. Research and
development directions for design support tools for cir-
cular building. Buildings. 10(8):142. DOI:10.3390/
buildings10080142.

Connolly JJ, Svendsen ES, Fisher DR, Campbell LK. 2013.
Organizing urban ecosystem services through environ-
mental stewardship governance in New York City.
Landsc Urban Plan. 109(1):76-84. DOI:10.1016/j.landurb
plan.2012.07.001.

Costanza R, Daly HE. 1987. Toward an ecological economics. Ecol
Modell. 38(1-2):1-7. DOI:10.1016/0304-3800(87)90041-X.
Daly HE. 2007. Ecological economics and sustainable develop-

ment. Cheltenham, UK: Edward Elgar Publishing.

Daothong J, Stubbs D. 2014. London 2012 legacy: creating
a more sustainable future for London and beyond. Proc Inst
Civil Eng Civil Eng Special Issue. 167(CE6):3-12. DOI:10.1680/
cien.14.00006.

Demuzere M, Orru K, Heidrich O, Olazabal E, Geneletti D, Orru H,
Bhave AG, Mittal N, Feliu E, Faehnle M. 2014. Mitigating and
adapting to climate change: multi-functional and multi-scale
assessment of green urban infrastructure. J Environ Manage.
146:107-115. DOI:10.1016/j.jenvman.2014.07.025.

Earley R. 2017. Circular design futures. Des J. 20(4):421-434.
DOI:10.1080/14606925.2017.1328164.

Epstein D, Jackson R, Braithwaite P. 2011. Delivering London
2012: sustainability strategy. Proc ICE Civil Eng. 164:27-33.
DOI:10.1680/cien.2011.164.5.27.

Frantzeskaki N, Loorbach D. 2010. Towards governing infrasys-
tem transitions: reinforcing lock-in or facilitating change?
Technol Forecast Soc Change. 77(8):1292-1301. DOI:10.
1016/j.techfore.2010.05.004.


https://doi.org/10.1016/j.resconrec.2007.09.005
https://doi.org/10.1080/10630732.2011.601103
https://doi.org/10.1080/10630732.2011.601103
https://doi.org/10.1016/j.ufug.2016.11.015
https://doi.org/10.1016/j.ufug.2016.11.015
https://doi.org/10.1002/fee.1480
https://www.atkinsglobal.com/en-gb/media-centre/features/enabling-olympic-park
https://www.atkinsglobal.com/en-gb/media-centre/features/enabling-olympic-park
https://doi.org/10.1080/21681376.2019.1584542
https://doi.org/10.3390/su9122341
https://doi.org/10.1080/09654313.2019.1642854
https://doi.org/10.1080/09654313.2019.1642854
https://doi.org/10.1016/j.landusepol.2016.01.004
https://doi.org/10.1016/j.landusepol.2016.01.004
https://doi.org/10.1111/j.1468-2427.2007.00748.x
https://doi.org/10.1111/1467-8330.00246
https://doi.org/10.1016/j.wasman.2009.05.008
https://doi.org/10.1016/j.wasman.2009.05.008
https://doi.org/10.3390/su12083319
https://doi.org/10.1016/j.cities.2009.12.005
https://doi.org/10.3390/buildings10080142
https://doi.org/10.3390/buildings10080142
https://doi.org/10.1016/j.landurbplan.2012.07.001
https://doi.org/10.1016/j.landurbplan.2012.07.001
https://doi.org/10.1016/0304-3800(87)90041-X
https://doi.org/10.1680/cien.14.00006
https://doi.org/10.1680/cien.14.00006
https://doi.org/10.1016/j.jenvman.2014.07.025
https://doi.org/10.1080/14606925.2017.1328164
https://doi.org/10.1680/cien.2011.164.5.27
https://doi.org/10.1016/j.techfore.2010.05.004
https://doi.org/10.1016/j.techfore.2010.05.004

302 (&) J. WILLIAMS

Frantzeskaki N, Borgstrom S, Gorissen L, Egermann M, Ehnert F.
2017. Nature-based solutions accelerating urban sustainability
transitions in cities: lessons from dresden, genk and stockholm
cities. In: Kabisch N, Korn H, Stadler J, Bonn A, editors. Nature-
based solutions to climate change adaptation in urban areas:
linkages between science, policy and practice. Cham
(Switzerland): Springer International Publishing; p. 65-88.

Greater London Authority. 2015. Round demographic projec-
tions; and best foot forward: city limits — a resource flow
and ecological footprint analysis of Greater. London:pub-
lished by City Hall.

Greater London Authority. 2018. The London food strategy:
implementation plan 2018-2023. published by City Hall:
London.

Greater London Authority. 2021. The London plan 2021-,
published by city hall: london.

Goémez-Baggethun E, Gren A, Barton DN, Langemeyer J,
McPhearson T, O'farrell P, Andersson E, Hamstead Z,
Kremer P. 2013. Urban ecosystem services. In: Urbanization,
biodiversity and ecosystem services: challenges and oppor-
tunities. Dordrecht: Springer; p. 175-251.

Guerry AD, Polasky S, Lubchenco J, Chaplin-Kramer R, Daily GC,
Griffin R, Ruckelshaus M, Bateman 1), Duraiappah A,
Elmquist T, et al. 2015. Natural capital and ecosystem services
informing decisions: from promise to practice. Proc Natl Acad
Sci. 112(24):7348-7355. DOI:10.1073/pnas.1503751112.

Herold R, Hertzog C. 2015. Data privacy for the smart grid. Boca
Raton (FL): CRC Press. DOI:10.1201/b18005.

Hofstede G. 2001. Culture’s consequences: comparing values,
behaviors, institutions and organizations across nations.
Beverly Hills (CA): Sage.

Hou A-T, Al-Tabbaa, Hellings A, Hellings J. 2015. Sustainable site
clean-up from megaprojects: lessons from London 2012. Proc
Inst Civil Eng, Eng Sustainability. 168(2):61-70. DOI:10.1680/
ensu.14.00025.

Kremer P, Hamstead ZA, McPhearson T. 2016. The value of urban
ecosystem services in New York City: a spatially explicit multi-
criteria analysis of landscape scale valuation scenarios. Environ
Sci Policy. 62:57-68. DOI:10.1016/j.envsci.2016.04.012.

Lacovidou E, Purnell P. 2016. Mining the physical infrastructure:
opportunities, barriers and interventions in promoting struc-
tural components reuse. Sci Total Environ. 557:791-807.
DOI:10.1016/j.scitotenv.2016.03.098.

Lenhart J, van Vliet B, Mol A. 2015. New roles for local authorities
in a time of climate change: the Rotterdam energy approach
and planning as a case of urban symbiosis. Journal of Cleaner
Production. 107:593-601. 1016/j.jclepro.2015.05.026. DOI:10.
1016/j.jclepro.2015.05.026.

London Legacy Development Corporation. 2017. Your park, our
planet: environmental sustainability report 2016-17. pub-
lished by London Legacy Development Corporation: London

London Waste & Recycling Board. 2015. London the circular
economy capital: towards a circular economy-Context and
opportunities. Report published by LWARB.

London Waste and Recycling Board. 2017. London’s circular
economy route map. Report published by LWARB.

Mazzucato M. 2011. The entrepreneurial state. Soundings. 49
(49):131-142. DOI:10.3898/136266211798411183.

McPhearson T, Pickett ST, Grimm NB, Niemeld J, Alberti M,
EImqvist T, Weber C, Haase D, Breuste J, Qureshi S. 2016.
Advancing urban ecology toward a science of cities.
BioScience. 66(3):198-212. DOI:10.1093/biosci/biw002.

Measham TG, Barnett GB. 2008. Environmental volunteering:
motivations, modes and outcomes. Aust. Geogr. 39
(4):537-552. DOI:10.1080/00049180802419237.

Mell I. 2018. Financing the future of green infrastructure plan-
ning: alternatives and opportunities in the UK. Landscape
Res. 43(6):751-768. DOI:10.1080/01426397.2017.1390079.

Moreno M, De Los Rios C, Rowe Z, Charnley F. 2016.
A conceptual framework for circular design. Sustainability. 8
(9):937. DOI:10.3390/5u8090937.

Norris FH, Stevens SP, Pfefferbaum B, Wyche KF, Pfefferbaum RL.
2008. Community resilience as a metaphor, theory, set of
capacities, and strategy for disaster readiness. Am
J Community Psychol. 41(1-2):127-150. DOI:10.1007/
5$10464-007-9156-6.

Oberndorfer E, Lundholm J, Bass B, Coffman RR, Doshi H,
Dunnett N, Gaffin S, Kohler M, Liu KK, Rowe B. 2007. Green
roofs as urban ecosystems: ecological structures, functions,
and services. BioScience. 57(10):823-833. DOI:10.1641/
B571005.

ODA (Olympic Delivery Authority). 2007. Sustainable develop-
ment strategy. London (UK):ODA.

Paiho S, Maki E, Wessberg N, Paavola M, Tuominen P,
Antikainen M, Heikkild J, Rozado CA, Jung N. 2020. Towards
circular cities—Conceptualizing core aspects. Sustainable
Cities Soc. 59:102143. doi:10.1016/j.5¢s.2020.102143.

Pearson LJ, Pearson L, Pearson CJ. 2010. Sustainable urban
agriculture: stocktake and opportunities. Int J Agric Sustain.
8(1-2):7-19. DOI:10.3763/ijas.2009.0468.

Petit-Boix A, Leipold S. 2018. Circular economy in cities: reviewing
how environmental research aligns with local practices. J Clean
Prod. 195:1270-1281. DOI:10.1016/j.jclepro.2018.05.281.

Pincetl S, Bunje P, Holmes T. 2012. An expanded urban metabo-
lism method: toward a systems approach for assessing urban
energy processes and causes. Landscape and Urban
Planning. 107(3):193-202. DOI:10.1016/j.landurbplan.2012.
06.006.

Pollard C, Booth S, Begley A, Kerr D, Mackintosh B, Janice J,
Campbell C, Whelan J, Milligan R, Bergstrom J, et al. 2016.
Working in partnership with the charitable food sector to
better meet the food needs of people in Perth. Parity. 29
(2):39-40. http://openaccess.city.ac.uk/15261

Prendeville S, Cherim E, Bocken N. 2018. Circular cities: mapping
six cities in transition. Environ Innovation Societal Transitions.
26:171-194. DOI:10.1016/j.eist.2017.03.002.

Roelich K, Knoeri C, Steinberger J, Varga L, Blythee P,
Butler D, Gupta R, Harrison G, Martini C, Purnell P.
2015. Towards resource-efficient and service-oriented
integrated infrastructure operation. Technological
Forecasting and Social Change. 92:40-52. DOI:10.1016/j.
techfore.2014.11.008.

Shahrokni H, Lazarevic D, Brandt N. 2014. Smart urban metabo-
lism: toward a real-time understanding of the energy and
material flows of city and its citizens. Urban Technol. 22
(1):65-86. DOI:10.1080/10630732.2014.954899.


https://doi.org/10.1073/pnas.1503751112
https://doi.org/10.1201/b18005
https://doi.org/10.1680/ensu.14.00025
https://doi.org/10.1680/ensu.14.00025
https://doi.org/10.1016/j.envsci.2016.04.012
https://doi.org/10.1016/j.scitotenv.2016.03.098
https://doi.org/10.1016/j.jclepro.2015.05.026
https://doi.org/10.1016/j.jclepro.2015.05.026
https://doi.org/10.3898/136266211798411183
https://doi.org/10.1093/biosci/biw002
https://doi.org/10.1080/00049180802419237
https://doi.org/10.1080/01426397.2017.1390079
https://doi.org/10.3390/su8090937
https://doi.org/10.1007/s10464-007-9156-6
https://doi.org/10.1007/s10464-007-9156-6
https://doi.org/10.1641/B571005
https://doi.org/10.1641/B571005
https://doi.org/10.1016/j.scs.2020.102143
https://doi.org/10.3763/ijas.2009.0468
https://doi.org/10.1016/j.jclepro.2018.05.281
https://doi.org/10.1016/j.landurbplan.2012.06.006
https://doi.org/10.1016/j.landurbplan.2012.06.006
http://openaccess.city.ac.uk/15261
https://doi.org/10.1016/j.eist.2017.03.002
https://doi.org/10.1016/j.techfore.2014.11.008
https://doi.org/10.1016/j.techfore.2014.11.008
https://doi.org/10.1080/10630732.2014.954899

INTERNATIONAL JOURNAL OF URBAN SUSTAINABLE DEVELOPMENT . 303

Shandas V, Messer WB. 2008. Fostering green communities
through civic engagement: community-based environmental
stewardship in the Portland area. J Am Plann Assoc. 74
(4):408-418. DOI:10.1080/01944360802291265.

Swickard TJ. 2008. Regulatory incentives to promote private
sector brownfield remediation and reuse. Soil Sediment
Contam. 17(2):121-136. DOI:10.1080/1532038070187039.

Taheriattar R. 2020. Valuing sustainability of adaptable infra-
structure using ROA-SEC: a hybrid approach. Int J Built
Environ and Sustainability. 7(1):67-79. DOI:10.11113/ijbes.
v7.n1.433.

Townsend AM. 2013. Smart cities: big data, civic hackers, and the
quest for a New Utopia. New York (NY, USA): WW Norton &
Company. DOI:10.1365/540702-015-0156-y.

Unruh GC. 2000. Understanding carbon lock-in. Energy Policy.
28:817-830.

Van Buren N, Demmers M, Van der Heijden R, Witlox F. 2016.
Towards a circular economy: the role of Dutch logistics indus-
tries and governments. Sustainability. 8(7):647. DOI:10.3390/
su8070647.

van Stijn A, and Gruis V. 2019. Towards a circular built environ-
ment: an integral design tool for circular building
components. Smart and Sustainable Built Environ. 9
(4):635-653. DOI:10.1108/SASBE-05-2019-0063.

Velis C. 2015. Circular economy and global secondary material
supply chains. Waste Manage Res. 33:389-391. DOI:10.1177/
0734242X15587641.

Wilcox J, Nasirib F, Bell S, Rahaman S. 2016. Urban water reuse:
a triple bottom line assessment framework and review.
Sustainable Cities and Society. 27:448-456. DOI:10.1016/j.
5¢s.2016.06.021.

Williams J. 2016. Can low carbon city experiments transform the
development regime? Futures. 77:80-96. DOI:10.1016/j.
futures.2016.02.003.

Williams J. 2019a. Circular cities. Urban Stud. 56(13):2746-2762.
DOI:10.1177/0042098018806133.

Williams J. 2019b. Circular cities: challenges to implementing loop-
ing actions. Sustainability. 11(2):423. DOI:10.3390/su11020423.

Williams J. 2020. The role of spatial planning in transitioning to
circular urban development. Urban Geogr. 41(6):915-919.
DOI:10.1080/02723638.2020.1796042.

Williams J. 2021a. Circular cities: a revolution in urban sustain-
ability. London: Routledge. DOI:10.4324/9780429490613.
Williams J. 2021b. Circular cities: the benefits of circular
development. Sustainability. 13(10):5725. DOI:10.3390/

su13105725.

Williams J. 2022. Circular cities: planning for circular develop-
ment in European cities. Eur Plann Stud. 1-22. DOI:10.1080/
09654313.2022.2060707.

Zhang Y. 2013. Urban metabolism: a review of research
methodologies. Environmental Pollution. 178:463-473.
DOI:10.1016/j.envpol.2013.03.052.

Water T. 2019. Revised Draft Water Management Resources
Management Plan 2019. London.


https://doi.org/10.1080/01944360802291265
https://doi.org/10.1080/1532038070187039
https://doi.org/10.11113/ijbes.v7.n1.433
https://doi.org/10.11113/ijbes.v7.n1.433
https://doi.org/10.1365/s40702-015-0156-y
https://doi.org/10.3390/su8070647
https://doi.org/10.3390/su8070647
https://doi.org/10.1108/SASBE-05-2019-0063
https://doi.org/10.1177/0734242X15587641
https://doi.org/10.1177/0734242X15587641
https://doi.org/10.1016/j.scs.2016.06.021
https://doi.org/10.1016/j.scs.2016.06.021
https://doi.org/10.1016/j.futures.2016.02.003
https://doi.org/10.1016/j.futures.2016.02.003
https://doi.org/10.1177/0042098018806133
https://doi.org/10.3390/su11020423
https://doi.org/10.1080/02723638.2020.1796042
https://doi.org/10.4324/9780429490613
https://doi.org/10.3390/su13105725
https://doi.org/10.3390/su13105725
https://doi.org/10.1080/09654313.2022.2060707
https://doi.org/10.1080/09654313.2022.2060707
https://doi.org/10.1016/j.envpol.2013.03.052

	Abstract
	Introduction
	Challenges to implementing circular development
	Economic challenges
	Socio-cultural challenges
	Information and data challenges
	Regulatory challenges
	Political challenges
	Institutional challenges
	Ecological challenges
	Technical and design challenges
	The research contribution

	Methodology
	Results
	Circular construction in the queen Elizabeth olympic park
	Ecological regeneration of queen Elizabeth olympic park
	Circular tactical urbanism in transition town Brixton
	Brixton’s circular food system

	Discussion
	Conclusions
	Data availability statement
	Disclosure statement
	Funding
	Notes on contributor
	ORCID
	Institutional review board statement
	Informed consent statement
	References

