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Abstract

Cities are systems of production, consumption, and waste disposal that negatively
impact our shared environment, and the current linear economic model of based on
extracting raw materials, making single-use products, and disposing large quantities of
materials is reaching its physical limitations. The circular economy (CE) has emerged as
a tool to transition from a linear economic model where materials are made-used-
disposed to a circular model where materials remain at their highest value for as long as
possible. The circular economy challenges existing processes of making and linear models
of economic growth that privilege systems of globalized mass production and
consumption and re-centre localised production processes, broadly termed “urban
manufacturing.” This dissertation uses London as a case study for mixed-methods, multi-
scalar analysis at the city, borough, and firm level to investigate how cities can utilise the
planning system to drive circular economic transformation. The most recent London Plan
reflects the growing importance of implementation-level spatial plans and attention to
industry, and industrial land. London’s boroughs translate city-wide policies into place-
specific waste management strategies, industrial land protection, and employment efforts
to generate social, economic and environmental benefits of CE. London’s manufacturing
activities are clustered in boroughs and regions, suggesting economic specialization,
which boroughs can work to support. Transitioning to a circular economy requires
nuanced understanding of the types of makers present in the city, government
intervention to allocate adequate, affordable land for manufacturing activity, and design

strategies to ensure manufacturing firms can thrive.
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Chapter I: Introduction

Cities are systems of production, consumption, and

waste disposal that negatively impact our shared
environment, but cities are also sites of innovation and
human interaction to achieve sustainable outcomes. Cities
consume 60-80% of natural resources and produce 50% of
global waste and 75% of greenhouse emissions (Williams,
2019b). The current linear economic model based on "take-
make-dispose" is reaching its physical limitations (Ellen
MacArthur Foundation, 2013). The World Bank Group
estimates that 2.01 billion tonnes of waste are produced
annually and expects 3.40 billion tonnes annually by 2050
(Kaza et al., 2018). The UK generates 7 million tonnes of food
and beverage waste, 350,000 tonnes of clothing, 1.4 million
tonnes of electronic products, 3.7 million tonnes of plastic,
and 400 million tonnes of construction materials (LWARB,
2017a). The United Nations Agenda 2030 identified 17

Sustainable Development Goals for social and economic

We are still losing of
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Figure 1: Gap in Waste Production
and Recovery (EMF, 2013)
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development, which depend on sustainable management of the planet's natural resources

(UN, 2015). Without intervention, cities will continue to enable environmental degradation

and accelerate resource scarcity and insecurity (Turcu & Gillie, 2020). Cities must cope

with these challenges under constrained conditions of increasingly fragmented, globalized

value chains, reduced municipal budgets, increasing social inequality, and its consequent

spatial effects on urban sprawl, decay, and densification (Metta & Bachus, 2020).

1. Circular Economic Development

The circular economy (CE) has emerged as a tool to transition from a linear

economic model where materials are made-used-disposed to a circular model where

materials remain at their highest value for as long as possible (Geissdoerfer et al., 2017;




Ghisellini et al., 2016; Suchek et al., 2021;
van der Leer et al., 2018). The most-cited
definition of the circular economy, produced
by the Ellen MacArthur Foundation, is "an
industrial system that is restorative or
regenerative by intention and design [in
which] products are designed for ease of
reuse, disassembly, and refurbishment, or
recycling," (Ellen MacArthur Foundation,
2013, p. 14; Appendix 1). Economists and
industrial ecologists originated CE to
describe industrial processes for material
waste resource

recycling, reduction,

efficiency, and material
loops(Allenby, 1998; Ayres & Simonis, 1994;
Chertow, 2007; Wolman, 1965). The goal of

CE is to decouple “economic growth from

closing

natural resource depletion and

degradation  (Williams,
20193, p. 2749). In 2015, the EU adopted its

environmental
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Figure 2: Linear to Circular Economy (Author's own)

Circular Economy Action Plan as a theory of change for achieving sustainable

development, resource management, and economic growth (Commission, 2015, 2020).

In 2017, London became one of the first cities in the world to issue a Circular Economy

Route Map, adopted the 2021 London Plan with specific policies for CE, and allocated

£54.4 million to support the Green New Deal mission supporting green job growth

(RelLondon, 2021). The Circular Economy is expected to contribute at least £7bn to

London's economy, and create 40,000 new jobs in reuse, remanufacturing, and materials

innovation by 2036 (LWARB, 2017a). Cities apply CE principles to generate economic,

environmental, and social benefits by promoting resource efficiency, business and




product innovations, local employment, sustainable urban systems, and progress towards

the SDGs (Ghisellini et al., 2016; Petit-Boix & Leipold, 2018).
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2. CE and Urban Manufacturing
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Fundamentally, the circular economy challenges existing processes of making and

linear models of economic growth that privilege systems of globalized mass production

and consumption (Lieder & Rashid, 2016). CE approaches re-centre production processes

that occur in cities at various scales, broadly termed “urban manufacturing” (UM) (Tsui

et al.,, 2021). UM’s environmental benefits include reducing transport emissions,

repurposing materials, and utilizing local waste flows. UM’s social benefits include local

economic development through job creation, skills development, and social inclusion




through low-barrier jobs and a diversity of work conditions (Tsui et al., 2021). UM firms
consume a large fraction of city resources and generate significant quantities of
homogenized waste, which has a high potential for recovery and recycling (Hausleitner
et al., 2022, p. 93). Cities need employment and residential land, yet London has released
significant amounts of industrial land to other uses, even as vacancy rates have declined
(Bosetti et al., 2022; Mayor of London, 2019). While cities like London maintain a
manufacturing base, "its diversity and capacity are being compromised by approaches to
planning and regeneration that rarely consider the needs of manufacturing or provide the
right set of conditions for manufacturing to transform towards more regenerative forms
of making" (Hausleitner et al., 2022, p. 93). This dissertation focuses on small
manufacturers that can generate environmental, economic, and social benefits to identify

areas where boroughs can plan for industrial activity to support circular economic

transition.
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Figure 4. The Grcular Economy and Manufacturing (Reflow, 2019)
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Figure 5: Design Princples for CE (LWARB, 2017a).

3. Literature Gaps

Critical gaps emerge from CE literature and practice related to analysis scale,
mechanisms for achieving change, and actionable research methodologies. First, CE
literature is dominated by business-led perspectives of CE at a micro-scale, with little
attention to its spatial implications and application at the city-wide macro scale (Ghisellini
et al., 2016; Lieder & Rashid, 2016; Prendeville et al., 2018; Williams, 20193, 2019b). A
small sample of studies at the city level are emerging, but few discuss sub-city level
implementation (Deutz & Gibbs, 2008; Merli et al., 2018; Prieto-Sandoval et al., 2018;

Turcu & Gillie, 2020). Second, CE approaches employ techno-business perspectives to
enhance “business competitiveness” through technical design, manufacturing processes,
and resource efficiency (D’Amato et al., 2017; Geissdoerfer et al., 2017; Kirchherr et al.,
2017a). The “Circular Economy-Eco Innovation Nexus” (CE-EI) is a critical gap in

understanding resource efficiency, business models, and spatial planning strategies
together (de Jesus et al., 2021). Emphasis on business practices alone leads to a lack of

understanding cities as complex, socio-economic, and political-administrative systems

10
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that shape regulatory, political, and institutional barriers to adoption (Clift & Druckman,
2016; Moreau et al., 2017; Prendeville et al., 2018; Williams, 2019a). Thus, CE debate

"o

focuses on "people-less," "institution-less" natural and mechanical system analogies that
disengage with issues of politics and powers (Turcu & Gillie, 2020, p. 7; Sahakian, 2016).
Finally, literature references the need for multi-scalar, cross-sectoral frameworks for
researching circular cities that reflect a paradigm shift from purely economic views of CE
to one which explores circular urban development. Yet few studies complete such analysis
(Lieder & Rashid, 2016; Marin & de Meulder, 2018; van der Leer et al., 2018; Williams,
2019b). Methodologies must account for heterogeneous stakeholders, top-down and
bottom-up interactions, and theoretical and technical conceptions of CE (Brandt et al.,

2013; Hausleitner et al., 2022; van den Berghe & Vos, 2019).

4. Dissertation Overview

The purpose of this dissertation is to explore how planning systems translate CE
concepts into strategic visions, municipal development plans, and spatial patterns of firms
to influence circular economic transformation. The motivating research question is: How
is London’s planning system used to support SMEs that innovate and scale circular
economic approaches for urban manufacturing? It aims to fill the literature gap of
actionable CE research methodologies (Kohtala, 2015) by using novel datasets, mixed-
methods, and multi-scalar analysis of six urban capacities at three city scales by
employing the Pop-Machina Integrated Urban Development Framework for CE

intervention (2020; Appendix 3).

Following this introduction, this dissertation develops over six chapters:

o Chapter II engages with literature regarding the circular economic theory,
urban manufacturing, and planning system support for small-scale
industries using the IUDF categorization of six urban capacities.

o Chapter III presents the research approach and methodology utilizing IDUF
for mixed-methods thematic content analysis of planning documents and

geographic spatial mapping of manufacturing firms in the FAME Database.
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Chapter IV conducts macro analysis of London-wide policy using undirected
content analysis to understand how London conceptualizes CE and
envisions city-wide priorities and strategies for CE implementation.
Chapter V investigates the meso-scale through directed content analysis of
borough plans to analyse trends in CE references and how boroughs
translate city-wide visions to borough-level strategy and policies.

Chapter VI engages with micro analysis of manufacturing firm clusters in
London and its boroughs through geographic mapping of the FAME
database.

Chapter VII provides policy recommendations for cities developing CE
strategies, local authorities implementing city-wide visions, and planning

authorities supporting small manufacturing firms.
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Chapter II: Literature Review

This dissertation draws on literature related to circular economic theory, urban
manufacturing, and planning system support for small-scale industry using
PopMachina IDUF for six urban capacities. Three narratives dominate CE literature -
material, spatial, and social/institutional (Hausleitner et al., 2022) and correspond to the
six IDUF capacities. Lessons for theoretical conceptions of the circular economy, urban
manufacturing, and its implementation in cities are derived.

Figure 6. Narratives in CE Literature

The social and institutional Describes where manufacturing
narrative describes supportive takes place, supportive environmen-
government policies, business tal and infrastructural systems, and

networks, and social commu-
nities that allow people to
interact with space, technolo-
gy and each other.

design characteristics that facilitate
"urban integration.”

L Sere™

Networks

Material

Access

Relates to flows of materials throughout
cities and describes technical processes,
mediated by technologies, and learned skills
influenced by value networks that establish
the way resources are used.
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1. Material Access

Material narratives dominate CE literature and describe flows of resources and
technical processes, mediated by technologies and learned skills, that establish how
resources are used (Hausleitner et al., 2022, p. 91). Literature focuses on the
technological challenges of achieving zero-waste resource cycles through product design,
production processes, and new business models as the driving force in the shift towards
CE (Williams, 2021; Lewandowski, 2016; Marin & de Meulder, 2018). Circular business
models account for four primary functions: recovering raw materials, separating useable
components, transforming waste into products, and marketing to consumers (Goyal et
al., 2018; Suchek et al., 2021). Supply-side resource efficiency encompasses supply chain
changes and internal organizational decision-making. In contrast, demand-side resource
efficiency refers to changes in companies' value proposition through changing consumer
attitudes, new product offerings, and new business models which reclaim and reuse
products at the end of their lifecycle (Diaz Lopez et al.,, 2019). However, systematic
literature reviews find few references to business models in CE definitions (Kirchherr et
al., 2017b; Lieder & Rashid, 2016) and identify the CE-EI Nexus as a gap in understanding
the social and institutional barriers businesses face implementing CE (de Jesus et al.,
2021; Suchek et al., 2021). A "lack of detailed, geographically specified data on how city
resources and manufacturing resources flow in the space through the city" hinders
progress towards CE (Hausleitner et al., 2022, p. 93). Dominant CE literature emphasizes
technological and technocratic (non-human) solutions to close material flows, which leads
to a gap in research regarding the complexity of socio-environmental aspects of CE as
both a technological and socio-cultural concept (van den Berghe & Vos, 2019). The
materials narrative dominates CE literature but fails to account for assessing and

monitoring material flows and the spatial and institutional barriers businesses face.

2. Government Intervention

Circular trends in sustainable consumption place the responsibility of sustainability

onto consumers as a personal moral burden (Gregson et al., 2015; Lerner & Rottman,
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2021). Critical barriers to CE adoption relate to cultural factors, particularly consumers'
lack of interest and awareness and a hesitant business culture which stems from a lack
of government intervention, regulation, and awareness building (Kirchherr et al., 2017a;
LWARB, 2017a; Suchek et al., 2021). Froy argues that "micro-industry in central locations
is very difficult to maintain, even when there is strong bottom-up will and ample social
capital in the area” (PopMachina, 2020, p. 25). Placing the burden of sustainability on
consumers alone is “neither effective nor fair, and governments need to apply more
stringent regulations for sustainability goals" (ibid). Cities need to make operational
planning decisions to support small-scale production infrastructure and businesses that
shape the productive culture of cities (H. Davis, 2019; Dhanani et al., 2017).
Manufacturing and sustainable maker activity depend on relationships between
producers, consumers, and suppliers, the availability of skilled workers, the regulatory
and fiscal environment, and the cost of land and material inputs (Hausleitner et al., 2022;
Suchek et al., 2021). There is no standardized formula for creating sustainable conditions
to attract CE maker activity, which necessitates nuanced planning and coalition building
to determine the market conditions required by firms (Hausleitner et al., 2022). The
consumer-oriented shift towards sustainable consumption and producer shifts toward
innovative business models alone are insufficient to achieve CE transformation, which
requires government intervention.

There is increasing recognition of the connection between spatial planning, the
circular economy, and sustainable development (Dhanani et al., 2017; Geissdoerfer et
al., 2017; Rydin, 2011; Turcu & Gillie, 2020). Planning Click or tap here to enter text.is a
political arena where growth and decline, infrastructure, resource use, and land use are
managed through multi-scalar, multi-stakeholder processes which produce plans to

encompass visions of urban change (Rydin, 2010; Tewdwr-Jones, 2012)(Healy et al.,




16

2000; Madanipour et al., 2001). UK
planning authorities can negotiate with O O O O

developers to obtain Section 106 v sweAcmMENT  uasaw
planning agreements to  secure e e @
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CAPACITY PUB
BUILDING PROCUREMENT

understanding of target levels, and

pressure to secure affordable housing through negotiations (Macfarlane & Cook, 2002;
Tewdwr-Jones, 2012). Prendeville et al. (2018) assess three criteria of CE government
intervention: developing clear intent to support CE through published statements and
government agendas, identifying necessary steps for implementation, and taking
identifiable action towards stated goals. While several governments display CE intent and

identify steps for action, few have demonstrated actionable progress.

3. Knowledge and Research

Transitioning to circular urban development requires policy visions that attend to
both supply-side technological capacities developed through business activity and
creative industries, as well as demand-side social habits, behaviours, and lifestyle changes
(Daniel et al., 2017; Fleischmann et al., 2016, 2017; Peck et al., 2017). Knowledge-based
drivers of CE business models include corporate culture, technological development,
consumer awareness, and consumption preferences (Kiefer et al., 2019; Mishra et al.,
2020). Businesses shape consumer awareness and customers’ purchasing decisions
(Hopkinson et al., 2018). Consumer expectations and values influence supply chain
strategies, product design, and business models (Confente et al., 2020; Horvath et al.,
2019; Todeschini et al., 2017). Environmental management systems and accountancy

practices can improve the environmental and financial firms by identifying profitable
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opportunities for innovation (Scarpellini, Marin-Vinuesa, et al., 2020; Scarpellini, Valero-
Gil, et al., 2020). Measuring and demonstrating progress through data analysis and
indicators of sustainability build trust amongst stakeholders (Stahl et al., 2011; Turcu &
Gillie, 2020). The CE cannot be achieved through individual action and requires a systemic
shift in companies, industries, and economies through radical changes in societal values,
norms, and behaviours (Chizaryfard et al., 2021; Prendeville et al., 2018; Suchek et al.,
2021).

4. Networks

CE-EI firms derive competitive advantages from network activity, collaboration,
and spatial clustering to share knowledge, equipment, and facilities and develop supply
chains of waste collection firms, intermediary suppliers, and distribution channels
(Duranton & Puga, 2000; Fang, 2019; Gordon & McCann, 2000; Wood & Dovey, 2015).
Firms located close together benefit from linkages between input suppliers and final
producers, knowledge spillovers, and labour pooling (Amin & Thrift, 1992; Becattini,
2017; Marshall, 1920). Classical economists argue that the proximity of firms leads to
knowledge transmission, while others argue that knowledge exchange is a result of supply
chain and labour flows (Breschi & Lissoni, 2001; Desrochers, 2000; Desrochers & Leppala,
2011). Density increases face-to-face encounters and interactions in public space (Dovey
& Woodcock, 2010; Storper & Venables, 2004; Wood & Dovey, 2015). Cooperative efforts
can "attain a sustained competitive advantage” through CE business models and
relationship formation (de Angelis, 2020, p. 1218). Incumbent firms can lead CE
ecosystems by establishing monitoring systems and quality standards, negotiating with
political actors, and demonstrating proof of concept for CE value propositions
(Frishammar & Parida, 2019; Zucchella & Previtali, 2019). Clustering and partnership are
especially beneficial for small firms that are resource constrained, do not have the
financial means to lobby for public support, and have limited access to talent pools (COM
2018; Razminiene, 2019). Barriers to CE implementation include cooperation, trust
amongst actors (Kiefer et al., 2019), and the "passive role of government institutions in

the necessary collaborative process" (Suchek et al., 2021, p. 3690). City governments
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should look to support networks and clusters of businesses to maximize the benefits of
knowledge sharing, supply chain development, and innovative business processes by

supporting networks and clusters of small manufacturing firms.

5. City Space

Supporting CE-EI activity requires allocating land (itself a scarce resource) for
regenerative activities and accommodating their unique spatial needs. SMEs compete for
operating space against larger firms and with more profitable land uses such as residential
and commercial development, which leads to declining small business firms, under-
utilization of existing small-building stock, and less industrial land overall (COM, 2018).
Cities can provide space for making activities and bottom-up initiatives (repair shops,
small firms) and support formal production spaces that recover products, materials, and
components (waste management facilities, larger industrial units) (Hausleitner et al.,
2022). Cities encourage temporary use of vacant land for "pop-up" activities, offering
SMEs affordable and low-risk conditions to test solutions and scale businesses (Patti &
Polyak, 2015; Williams, 2020). Pop-up activities remove redundancies (vacant sites,
underutilized utilities), reactivate underused areas, and enhance local vitality. Pop-ups
contribute an estimated £2.3 billion and 26,000 jobs to the UK economy (Williams, 2021b,
p. 11). However, scholars argue that occupiers of temporary space find it difficult to
compete with commercial activities and often move off-site before they are established
(Patti & Polyak, 2015; Williams, 2020). A prominent gap in the literature is an over-
emphasis on pilot projects and temporary with little attention to how cities use the
planning system to support the long-term spatial needs of small manufacturing firms
(Ferm, 2016; Clifford et al., 2021; Ferm et al., 2021; van der Leer et al., 2018). A
paradigm shift in CE governance is needed to go beyond the allocation of temporary
spaces to "intervene in markets to provide space for low-value, circular activities and
enable the localised looping of resources within city regions" (Williams, 2020, p. 918).

Research in urban morphology finds that the structure of the urban form relates
to activities that take place, termed “the functional mix” (Davis & Renski, 2020; Dovey &
Woodcock, 2010; Duranton & Puga, 2000, 2004; Ferm et al., 2021; Ferm & Jones, 2016;
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Koch et al., n.d.). Three urban settings accommodate manufacturing: inner cities, high
streets, and industrial areas, each with different infrastructure, densities, and functional
mix that affect the availability, accessibility, and affordability of land (Wandl &
Hausleitner, 2021). UM is often perceived as incompatible with mixed-uses, including
residential and commercial space, despite technological developments that allow it to be
smaller, quieter, and less polluting (van der Leer et al., 2018). Larger firms require
additional floorspace and are correlated with large parcels and broader streets, while
smaller, mixed-use sites can accommodate small firms (Dovey & Woodcock, 2010;
Hausleitner et al., 2022). Cities can support SMEs by understanding their spatial
requirements and characteristics and implementing design strategies to ensure

compatibility with other land uses.

6. Social Access

PopMachina defines social access related to the circular economy across three
dimensions: physical access, employment access, and social inclusivity (PopMachina,
2020, p. 28). Social benefits of CE and UM include building more robust social capital
(networks), human capital (skills and experience), and increasing social cohesion within
communities (Moreau et al., 2017; Sahakian, 2016). Community projects can generate
local economic (financial) returns and enhance physical capital (infrastructure systems),
which increase the resilience and adaptiveness of communities (Williams, 2021b). Local
physical and social capital are symbiotic, interdependent, and self-reinforcing (Curtis,
2003) and draw on the physical proximity of actors to reinforce resource looping and
sharing (Besussi, 2018; Williams, 2019b). The CE aims to contribute to social cohesion
and inclusion by introducing equal learning opportunities, uniting people around a
common project, and enhancing community beliefs (Unterfrauner et al., 2019; Voight et
al., 2017). Social capital enhances the benefits of investment in physical infrastructure
and human capital to support the circular economy.

CE can generate social benefits, but not all communities are likely to benefit
equally. Low-income groups are unlikely to benefit from the ecological regeneration of

neighbourhoods and, due to rising land and property values, are often forced to relocate—




20

a phenomenon termed “green gentrification” (Lees, 2008; Lyons, 1996; Manley et al.,
2011; Ozogul, 2017; Paton, 2012; Williams, 2021b). UM can provide economic and social
inclusion by providing low-barrier jobs and diverse work conditions (COM, 2018).
Education and training are essential for equipping workers with in-demand skills
(Hausleitner et al., 2022) and are critical barriers for small CE firms (Garcia-Quevedo et
al., 2020). Manufacturing activities include a range of processes of varying technical
requirements, and CE must attend to both low-skill and high-skill work (Ferm et al., 2021;
Ferm & Jones, 2016; Howard Davis, 2019). Low-income and poorly educated groups are
more likely to be employed in jobs that are low-paid, insecure, or hazardous (Williams,
2021b). Studies find a lack of racial, gender, and socio-economic diversity in maker and
manufacturing activities dominated by educated, white, middle-aged men (Christina
Dunbar-Hester, 2014; Voight et al., 2017). Despite ideals of openness, collaboration, and
inclusion, "social inequalities that impede access and participation are often ignored, and
privilege or domination over some groups of people are not acknowledged" (Niaros et al.,
2017). The CE offers potential social benefits through job creation, economic
development, skills training, and community-building practices, yet presents risks for

increasing social inequality.
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Chapter III: Methodology

This dissertation delivers a proof of concept for interdisciplinary, multi-scalar
research utilizing the PopMachina Integrated Urban Development Framework (IUDF),
mixed-methods qualitative analysis of London city-wide and borough CE plans, and
geographic spatial analysis of manufacturing activity. The IDUF was developed through
rigorous literature review and interviews with 30 experts to assess spatial environments
and production infrastructure for circular, urban maker ecosystems (PopMachina, 2020).
The Ellen MacArthur Foundation's dominant RESOLVE Framework (Appendix 2) is
commonly used to assess circular city initiatives but overrepresents business involvement
and technical processes for waste reduction (Prendeville et al., 2018; Williams, 2019a).
IDUF is an appropriate methodological tool because it analyses CE as a multi-scalar
phenomenon, conceptualizes cities as open, dynamic systems, and describes
technological capacities and resource flows. IDUF attends to the social, governmental,
and spatial features that enable productive activity through mixed-methods analysis of
six city capacities across four scales corroborated by leading CE scholars (Kirchherr et al.,
2017a). IDUF presents guidance for appropriate data collection and analysis
methodologies related to these six dimensions and four scales (Appendix 3). This
dissertation takes a modified approach to IDUF analysis corresponding to three empirical

chapters and research objectives.
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Figure 7: Modified IUDF as Framework for Dissertation Methodology
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1. Research Objectives

The stated research purpose of this dissertation is to analyse how planning
systems influence circular economic transformation through small-scale urban

manufacturing at three scales, corresponding to three sub-questions:

+ Chapter IV: Macro, London-Wide Strategic Scale. How does the Greater
London Assembly use policy documents and London-wide plans to establish
visions, priorities, and strategies for the circular economy and urban

manufacturing?
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o Chapter V: Meso, Borough Area Scale. How do sub-city, borough-level
governments translate city-wide vision into place-specific policies that guide
development planning review in London?

e Chapter VI: Micro, Firm Cluster Scale. What types, pattemns, and clusters of
industrial activity related to the circular economy are most prevalent across London

and its boroughs?

2. Methodological Approach

Empirical work attends to three city scales through an exploratory approach to
London-wide policy informed by conference attendance and informal interviews. The
following study uses London as a case study suitable for descriptive, exploratory research
and employs inductive and deductive content analysis (Holsti, 1969). Content analysis is
a widely used method in social sciences that consists of a systematic classification process
of coding key terms, counting work frequency, grouping similar words, and identifying
patterns (Antrop, 2001; Hsieh & Shannon, 2005). Researchers use content analysis to
qualitatively and quantitatively assess planning documents (da Silva Oliveira, 2015;
Zaleckis et al., 2019), introduce spatial dimension to content analysis (Rucks-Ahidiana &
Bierbaum, 2015), and use the technique for CE analysis (Lei, 2017; Wang, 2020).
Inductive, undirected content analysis involves summarising raw data and allowing theory
to emerge from the data (Chandra & Shang, 2019; Corbin & Strauss, 1990), while
deductive, directed content analysis, guided by existing theory, derives codes from earlier
research findings (Hsieh & Shannon, 2005). Inductive content analysis of London plans
and policy shaped the descriptive framework, key themes, and codes. Deductive analysis
of London-wide and borough plans tests if planning policy data is consistent with
assumptions and theories about CE and the IDUF framework. Spatial mapping identified
patterns of activity, including firm concentration, growth, and activity type, to "trace
tendencies and capacities within these morphologies that make them liable to incubate

creative activity" (Wood & Dovey, 2015, p. 53).




3. Data Collection and Analysis

A. Conference attendance and Informal Interviews
Data collection and analysis draw on this author’s
attendance at the Circular Cities: Reflow and Beyond Conference
in Copenhagen, Denmark (March 2022). Informal interviews with
CE experts and conference attendees guided the selection of this

dissertation's case study (London), methodology (mixed-

methods, PopMachina IDUF), and database (FAME). I conducted !

informal interviews with ten representatives from academia,
business, and municipal governments across Europe at the
conference, supplemented by three informal interviews with CE
experts over Zoom and email.! Conference proceedings and
informal interviews articulated the need for novel datasets to
understand material flows in and across cities and highlighted the
importance of industry-specific pilot projects to demonstrate

sustainable business intervention in cities.

B. Macro, London-Wide Strategic Scale
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WELCOME TO THE
CIRCULAR CITIES

CONFERENCE:

Figure 8: REFLOW Conference Photos
(Author's own, 2022)

proof of concept for

To understand priorities and changes in strategic visions for CE, UM, and industrial

activity, I conduct inductive content analysis of two London Plans (2016 and 2021) and

nine London-wide policy documents (Appendix 4). Using NVivo software, I calculated the

200 most frequently used words, including stemmed words and common stop words, to

identify patterns in word usage. Word frequency alone insufficiently describes planning

priorities because the 2021 London Plan is 100 pages longer than its predecessor.

Planning priorities were calculated based on the number of policies listed for specific

action categories (Zaleckis et al., 2019). Key themes and terms derived from inductive

content analysis were supplemented with a literature review, prioritizing peer-reviewed

! T intended to conduct formal interviews with ten leading CE experts and representatives from each London
borough, but all potential participants declined interview requests or were unreachable by email

and phone.
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sources that used systematic literature review and content analysis methodology
(Appendix 6). These terms were used as codes for deductive, directed content analysis
of the 2021 and 2016 London Plans. I compared the 2016 and 2021 Plans based on
inductive data (calculated policy priorities and undirected word frequency) and deductive

data (directed content analysis using key terms).

C. Meso, Borough Area Scale

To understand how city-wide visions for CE translate into local-level planning
guidance, I conduct policy analysis using deductive, directed content analysis of all 33
London boroughs’ plans. Current and draft planning documents were compiled from
borough websites for a total of 76 documents (Appendix 5). Using NVivo, I queried the
term “circular economy” in all borough plans and coded for type of policy and alignment
with the six IDUF capacities to demonstrates how boroughs discuss themes related to CE
(Thuvander et al., 2020).

D. Micro, Firm Cluster Scale

To understand spatial patterns of small manufacturing firms across London and its
boroughs, I conduct digital, geographic mapping of SME firms using Tableau (Wood &
Dovey, 2015). The dataset for firm analyses was the FAME Database, a subset of all UK
companies in the Orbis Database, published by Bureau van Dijk. Scholars use the FAME
and Orbis dataset to identify clusters of firm activity for the circular economy (COM, 2020;
Kumar et al., 2019; Schilkowski et al., 2020) and one interviewee described FAME as "a
finicky, yet powerful tool to collate firm information." To create a sample of relevant firms,
I queried all active companies in Inner and Outer London whose NACE Review 2 Code (a
standardized metric categorizing industrial activity) pertained to “manufacturing” or
“repair.” This search yielded 38980 active companies (Appendix 7). Firm postcodes were
matched with geographic location data from the Office for National Statistics, Postcode
Directory (ONS, 2022). Firm size was categorized using the UK Business Size Classification
(Barton, 2019). I quantitatively assessed the characteristics of firms in each borough,

including their size, incorporation date, and type of firm activity.
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4, Ethical Issues and Risks

The most prominent but minimal risk of this study is interview confidentiality. I
could only conduct three informal interviews with experts, which took place during the
REFLOW Conference and over Zoom and were not recorded. I followed all ethical
guidelines regarding the secure storage of participant information and de-linked personal
identifiers (name, job title, email address) in my interview notes, which I stored in a
password-protected document to ensure interviewee confidentiality. I completed the UCL
ethical review and obtained permission to conduct interviews. I asked participants for

their verbal informed consent to be interviewed for my dissertation.
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Chapter IV: Macro, London-Wide Analysis

I conduct inductive and deductive content analysis of London plans and policies to
understand how the Greater London Assembly establishes visions, priorities, and
strategies through the planning system. Inductive content analysis was used to derive
planning priorities and generate a list of codes for deductive analysis. I then compared
the 2016 and 2021 London Plans based on the number of policies and references to CE

terms.

1. Undirected Content Analysis

A. London Policies
I derived policy priorities from each document's 20 most frequently used words
(Appendix 8, 9). All documents frequently referenced housing, industry, buildings, waste,
and transport. While the same authority issued each policy document, they focus on
different, specific strategies to accomplish similar visions. These terms were used as

codes for directed content analysis of London Plans.
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Figure 9: Priorities in London Policies (top 25 words)
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B. London Plans

The previous London Plan was adopted in 2016 and established visions for
strategic development to 2036. In 2021, the GLA adopted a new London Plan to set
planning policy from 2019 to 2041. London-wide policies have shifted to prioritize
sustainable infrastructure, design, and industry, compared to prior emphasis on climate
and spatial strategies. The 2016 Plan has the most climate and spatial strategies policies,
while the 2021 Plan has the most policies for sustainable infrastructure, housing, and
design. Both plans prioritize fousing and frequently reference transport, infrastructure,
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space, buildings, and economy based on word frequency. Over five years, London-wide
priorities remained consistent with only minor changes in the ranking of words like
transport and infrastructure. The 2021 Plan frequently references industry and includes
an increased number of sustainable infrastructure policies.

Figure 10: Top 20 Words in London Plans
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2. Directed content analysis

A. Term trends in London Plans

Comparatively, the words waste, sustainability, environment, employment, jobs,
and dlimate were used more freguently in 2016 than in 2021, while the words service,
industrial, business, and Strategic Industrial Location were used in the current Plan than
in 2016. The term circular economy was not referenced in the London Plan 2016 but was
referenced 49 times in 2021. Words related to circular economic implementation, such as
material, product, and reuse, were also more frequent in the 2021 Plan. These findings
suggest the growing importance of planning for industrial activity and the circular
economy in London. Analysis indicates a policy shift from big-picture concepts like climate
and sustainability to implementation-focused concepts like industry, businesses, and

materials.

Figure 11: Comparison of Word Frequency in London Plans
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