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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
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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.,
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2000; Madanipour et al., 2001). UK
planning authorities can negotiate with O O O O
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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—
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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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Chapter V: Meso, Borough-Level Analysis

Directed content analysis was used to understand how the circular economy is
discussed at the borough level to address this chapter's primary research question, "how
is the term circular economy used to describe planning objectives, strategies, and tools
in planning documents?" The analysis consists of three parts: (1) word frequency analysis
of the term circular economy; (2) thematic cluster analysis of references to the circular

economy; and (3) IDUF analysis of six urban capacities related to CE references.

1. Directed Content Analysis - Word Frequency

References to the Circular Economy are increasingly frequent, used by 16
boroughs (48.48%) (Appendix 10, 11). Six boroughs reference CE in their current formally
adopted plans, and ten boroughs reference CE in draft plans, suggesting CE is increasingly
prevalent, but many boroughs have not officially adopted CE into planning policy. The
first reference to the circular economy in any London document was Bexley's 2017
Supplemental Growth Plan, and three boroughs (Islington, Hounslow, and Kensington
and Chelsea) referenced CE in 2019.

Following the publication of the new Figure 12: References to CE in Borough Plans
London Plan in 2021, 10 boroughs
mention the Circular Economy.
Local Plans must conform to the
London Plan and are more likely to
use language issued by the higher

authority rather than introduce

word CircularEconomy

new concepts which might conflict
(Ozogul, 2017). While planning

discourse does not determine

material and spatial outcomes but

can shape decision-making by

Year Adopted

becoming a frame of mind for
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social agents (Richardson & Jenson, 2003). The data available cannot explain causality
for the inclusion of CE in local plans, but increased reference to CE after 2021 could
suggest that the London Plan establishes language that influences borough-specific

strategies.

Figure 13: Number "Circular Economy” References in Borough Plans
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2. Directed Content Analysis, IDUF Thematic Investigation

This section analyses borough plans for CE references concerning Pop-Machina's
IDUF of six urban capacities to address "what are the key concept areas and strategies
boroughs use to plan and implement the circular economy?” Thematic clusters of CE
policy references suggest its objective is to address climate change, is a tool for waste
management, is implemented through waste management and sustainable design
strategies, and is intended to generate environmental and economic benefits while social

benefits are underrepresented. Boroughs specifically cite reducing “embodied carbon” by
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enhancing recovery and recyclability of products and materials, designing buildings for
repair and retrofit to reduce the need to dispose of materials, sourcing locally to reduce
transport emissions, and making buildings more energy efficient. CE is referenced in 14
documents under waste management strategies, and referenced. Boroughs justify design
strategies according to the characteristics of their existing building stock and prioritize
retrofit and adaptable design to prolong building use and reduce development's carbon

footprint. The primary economic benefits of CE are generating revenue for existing

Figure 14. Type of References to "Circular Economy”

businesses, attracting new businesses, and creating jobs, while social benefits are

underrepresented and referenced primarily as an outcome of economic development.
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A. Government Initiative

. CE Statements
The primary government intervention referenced in plans is requiring developers
to issue Circular Economy Statements for large-scale construction established by London
Policy S17, and referenced by eleven boroughs. Developers that submit proposals for

planning permission must demonstrate how much waste the proposal will generate, how
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materials will be reused and recycled, and how design reduces material demands, enable
reuse at the end of life, and ensure adequate waste collection (CE Statement guidance p
366). CE Statements apply to large developments referrable to the Mayor's Planning
Authority, and Richmond is the only borough that requires small developments complete
the assessment. CE Statements establish a framework for assessing waste streams from
new development but place the onus on large developers to complete the evaluation and
do not issue guidance for how these statements affect planning decisions (Turcu & Gillie,
2020).

i. Waste strategies

Councils intervene to promote CE through waste strategies and maintaining land
for waste management facilities. While the GLA revoked the requirement for Site Waste
Management Plans for new construction, Westminster will maintain the requirement, and
Newham states waste plans should be adopted before considering the loss of waste sites.
Five boroughs seek to safeguard existing waste management facilities within the borough,
and Lambeth aims to increase the number of smaller waste management facilities. The
City of London, which has no existing waste management facilities, seeks to increase
cooperation with other Waste Processing Authorities. Islington defines facilities as
"strategic infrastructure,” aims to work with North London Boroughs to consider proposals
for new facilities, and calls for the “establishment of strategy and policy beyond the local
level, from the Mayor of London and Central Government,” (policy S10.H.) to coordinate
waste strategies. The scope of government intervention varies, and boroughs intervene
to require site waste plans, safeguard existing facilities, and augment capacity through

coordination with other boroughs.

ii. Planning negotiations
The final category of government intervention relates to planning obligations
secured by the borough from developers through planning negotiations. Enfield seeks to
use its Meridian Water site, where the council is the majority landowner, to set ambitious
targets for a new sustainable town centre (policy 3.5.7). Bexley and Brent seek to improve

existing employment areas that suffer from poor public realm and ageing infrastructure
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through improving on-site infrastructure. Section 106 contributions can benefit the
existing community through in-kind payments to offset the impact of development,
provision of public infrastructure, or local employment requirements (Wright, 2015).
Merton is the only borough that specifically references S106 agreements to secure
placement of local people during construction and end-use and fund training, work
placements, and apprenticeships, particularly those that deliver low-carbon skills to
improve employment prospects for residents. Councils seek to utilize planning
negotiations to secure Section 106 contributions and leverage their position as
landowners and infrastructure providers to incentivize development proposals that deliver

their sustainability goals.

B. Knowledge and Research

i Partnerships

The London Plan cites the development of a significant innovation campus,
Imperial College London at White City, which will help deliver new technologies,
companies, and processes to drive CE growth. Bexley aims to relaunch the Thames
Innovation Centre to support entrepreneurial activity. Richmond and Merton seek to
facilitate stronger links between business, higher education, training partners, and
research and innovation infrastructure. Merton states that providing sites for learning and
innovation for the circular economy will help identify skills gaps and facilitate social
interaction. Increasing knowledge requires attracting innovative businesses, partnering
with education providers to train workers with in-demand skills, and providing space for

knowledge sharing and social interaction.

i. Technology
The London Plan references the city's strength in technology innovation, such as
carbon finance, renewable energy, and building technologies (p. 265). Barking and
Dagenham, and Bexley intend to use new technologies to generate renewable energy
and make industrial equipment more energy efficient. Bexley and Brent seek to attract

investment in high technology and creative sectors by enhancing digital infrastructure.
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Boroughs seek to attract businesses that develop and implement new technologies to
scale energy-efficient, low-carbon processes. Boroughs prioritize high-tech jobs, while
Merton is the only borough that recognizes job growth in more traditional, low-skilled
manufacturing sectors.
ii. Data

The London Plan prioritizes data utilization to assess material flows and drive
progress toward CE targets. The London Plan states that some projects set recycling and
material reuse targets, but better data related to reuse on-site is needed to inform
performance. The London Plan identifies datasets available to measure waste flows but
does not evaluate the quality or effectiveness of these tools. The primary reference to
data in borough plans are recycling and material reuse assessments calculated by
developers through Circular Economy Statements. Three boroughs- Kensington and
Chelsea, Richmond and Enfield - reference "whole lifecycle carbon" analysis to account
for the carbon impact at all phases of development. No borough references material flows
other than carbon, construction waste, household waste, or material flows related to
industrial activity. There is significant scope to improve the use of data to track the

recycling performance of developments and progress toward borough-wide CE targets.

C. Networks

i Physical networks
Borough plans utilize physical network analysis to reference spatial patterns of
existing employment hubs, measure concentration of businesses, and seek to increase
density through industrial intensification, mixed-use development, and attracting high-
growth sectors to cluster in their borough. Brent and Bexley site the high amount of
industrial land and vibrancy of town centres and seek to increase employment density in
well-connected areas. References to physical networks include transport connectivity and

ease of access to residential areas.
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i. Social networks

The circular economy is intrinsically linked to the sharing economy for products,
spaces, and knowledge. Economic geographers argue that increasing the proximity of
firms will generate clustering and co-location benefits (sharing information, resources and
facilities, intermediary firms). Merton recognizes that the "sharing and circular economy
enables the efficient use of space and resources while contributing to facilitating social
interaction" (policy TC13.5). Bexley seeks to target businesses in growth sectors to
relocate and cluster in the borough by providing state of the art accommodation including
shared workspaces that enable businesses to share facilities and equipment where
practical (p. 10). Promoting flexible workspaces and the sharing economy is linked to
cluster theory. However, boroughs lack specific mechanisms for how the built
environment will facilitate social interaction or how the planning system can support social

networks and collaboration between clustered firms (Froy, 2021).

D. Material Access

Material access is the dominant capacity in borough plans and references physical
resources (raw materials, products, waste), highlighting human resources (skills-sharing,
labour clusters), with sparse reference to social activity (cultural activities, events, retail).
Policies reference two material access scales- borough-wide recycling rates and job
growth or site-specific waste generation from construction and end-use. Borough waste
and design strategies seek to ensure all developments have access to waste sorting and
collection points to increase household recycling but do not state how they monitor
progress toward this goal. Plans do not reference specific types of waste or job skills or
assess where in the borough they are generated, and therefore lack understanding of
borough-specific physical and human material flows. Plans mention the need to reduce
the output of carbon and waste and increase skills and jobs, but no plans reference how

these material flows are measured, analysed, or inform planning decisions.
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E. Social Access

i Employment Access

Employment access is the most frequently cited form of “social access," but
boroughs focus strategies on attracting high-growth, knowledge-intensive industries.
While Brent recognizes its employment offer overrepresents firms at risk of automation,
it focuses on attracting high-tech jobs and providing infrastructures like 5G networks,
incubators, accelerators, co-working spaces, research labs, and makerspaces (policy
6.4.7). Bexley aims to support sectors already crucial to the borough's economy and
diversify the mix of businesses and local employment offer (policy 3.1). Richmond states
it is a location where" entrepreneurs and start-ups thrive" and seeks to "nurture space
accommodating modern business, with digital inclusivity and infrastructure to support
smart growth" (Chapter 3). Merton identifies sectors that require fewer high-tech skills
like urban farming, food growing, car/bike share, last-mile delivery, and reuse of materials
and seek to use S106 Contributions to implement training, work placements, and
apprenticeships to ensure residents have in-demand skills. Boroughs identify the need for
training to accommodate CE growth but fail to cite specific skills needed to fill CE jobs

and prioritize high-tech, knowledge-intensive industries.

i. Physical Access

Physical access references the proximity of employment opportunities to
residential areas and transport connectivity to make locations more suitable and attractive
for employers. Richmond states that residents should be able to reach local employment
and services without having to travel far (policy 19.13). Bexley prioritizes new
development on accessible brownfield sites, improving connectivity to existing
employment areas, and providing workspace within the borough, so residents don't have
to commute daily out of the borough. No boroughs mention peoples' different physical
needs, which may limit physical access to industrial sites, employment centres, and

transportation options.
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ii. Inclusivity

Social inclusivity is referenced through placemaking and the built environment.
Three boroughs (Merton, Richmond, Newham) state developments should source
materials locally to support existing businesses, while Merton is the only borough that
specifically references procurement policies to achieve this aim. Kensington and Islington
strive to plan for "mixed and balanced communities" through sustainable design principles
that prioritize building retrofit rather than demolition and are adaptive to changing
residents' needs. Retrofit strategies minimize disruption for people who live on estates
(Kensington, policy HO7.A) and reduce the need for specialist housing (for older people)
who can maintain their independence and minimize unwanted moves (Islington, policy
3.69). Boroughs envision CE as a tool to enhance social inclusion through local
procurement and sustainable placemaking, enabling employment access and building
reuse. However, they fail to address how CE policies for the built environment mitigate
the risk of "green gentrification" or how employment will support social inclusion for
marginalized groups or those whose employment opportunities are under threat (Ozogul,
2017; Williams, 2021b).

F. City Space

i Waste management facilities

The primary CE spatial reference is the protection of waste management facilities.
The City of London, Southwark, and Bexley cite the "proximity principle" of the circular
economy to ensure residential waste is processed close to the site of waste production
and energy is generated close to the location of consumption to reduce transport
emissions and optimise energy transfer. The London plan calls for these facilities to be
well designed, respect the local built environment context, not be visually overbearing,
and contribute to the local economy as a source of new products and jobs. Lambeth is
the only borough that recognizes the need to provide smaller waste management
facilities, which are more compatible with residential areas and require less industrial

land. Boroughs call attention to the need to support the proximity principle by protecting
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local waste management facilities, but no boroughs reference design strategies to

accommodate these facilities (Appendix 12).

i. Industrial Land Intensification

Boroughs seek to intensify existing industrial sites by providing mixed-use facilities
and increasing the density of available floorspace. Bexley, Brent, Richmond, and
Wandsworth specifically reference the need to protect industrial land within their
boroughs to support employment opportunities and the growth of sectors that support
green jobs and the circular economy. Industrial land intensification refers to increasing
the density of firms, employment, and output of industrial land to maximize the efficient
use of space provided (GLA, 2017). Bexley calls for intensification compatible with the
broader area, provision of appropriate infrastructure, and making smaller units available
as part of larger developments to support small and medium businesses (policy SP3.2).
Richmond identifies demand for creative workshops and small-scale R&D incubators and
co-working spaces as gaps in the workspace market, particularly flexible workspace to
accommodate small and micro-firms (policy 19.11). Few boroughs reference how design

strategies can accomplish land-use intensification goals, particularly for small firms.

ii. Temporary spaces

Borough strategies most frequently reference the need to protect, maintain and
intensify existing industrial land, but few cite the need to provide additional, permanent
employment space. Wandsworth seeks to ensure at least one hectare of available land
with an "optimal amount of 'frictional vacancy to allow for the efficient churn of occupiers"
(policy 18.23), which calls attention to the need to ensure available land for future
businesses. Richmond highlights the benefits of temporary, pop-up or meanwhile space
which include "short-term affordable accommodation for SMEs and individuals,
generating a short-term source of revenue for the local economy and can attract longer-
term business investment" (policy 19.9). The affordability of workspaces is a critical
business decision, particularly for small firms, and is under-referenced in borough plans.

The implicit assumption is that increasing the supply of available land, particularly
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temporary spaces, will increase its affordability for all businesses. Few boroughs identify

expansion or designation of permanent industrial land for CE and small manufacturing.
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Chapter VI: Micro, Firm-Cluster Analysis

Quantitative and geographic analysis of the FAME Database is used to map
manufacturing activity clusters, assess firms' characteristics according to their size,
incorporation date, and type of activity, identify prominent industries in London's
boroughs, and inform recommendations for CE and UM strategies.

1. Business Size _ -
Figure 15: Manufacturing Firm Size

Firms in the FAME Database sample were classified by “"%“*
size based on the total number of employees reported, Number of Employees
according to the UK Business size classification. Most firms are 14K 23,906
small businesses (95.30%) with up to 49 employees, 39.27% H
of firms have one employee, and 36.61% have 2-5 employees. N
Lewisham, Kensington and Chelsea, Haringey, Newham, and % 10K
Harrow have the highest percentage of small firms, while the % »
City of London and Westminster have the highest number of 5
large and medium firms. Boroughs with a high percentage of ‘% oK
small manufacturing firms should look to support small ) "
businesses in their CE strategy. These findings suggest the
high prevalence of manufacturing firms with very few ZK
employees, reinforce the literature review that small firms 0K & .
dominate city manufacturing, and underscore the need for (2501 PJHE:[J[ ‘lel

Firmsize is calculated based on employee
number, according to the UK Business
Classification categories

spatial planning to accommodate small-scale firms.
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Figure 16: Number of Firms by Borough
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2. Incorporation Year

The FAME Database does not contain information on the growth rate of particular
firms but indicates each firm's year of incorporation up to 2020, which is used to assess
the growth rate of firms in each borough (Appendix 13). The rate of new business
formation began increasing in the 1990s, reaching its highest point in 2019. Business
growth by year is an exponential model (R~2 0.9214, p<0.0001), and ANOVA testing
report that growth functions vary by company size. The coefficient for the number of
companies incorporated in a year is greatest for small companies, which supports the
claims that small firms are the fastest-growing category of firms. Small firms are the
largest percentage of manufacturers in London, only reaching their maximum value in
2019, which suggests potential for continued growth.

Figure 18: Firm Growth by Year of Incorporation
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The number of firms
incorporated in each borough
indicates the growing number of
companies throughout London and
suggests variation in growth trends
by borough (figure 21). Plotting the
number of companies incorporated
each year since 1970 returns an
exponential model that shows
increasing trends of new business
formation, which vary by borough
(R~2 0.7342, p<0.0001) (Appendix
13). The boroughs with the highest
trendline coefficients, indicating
greater growth rates over time, are
Hackney, = Newham,  Haringey,
Camden, and Greenwich. Only
Camden ranked in the top 5
boroughs for total number of firms.
The boroughs with the smallest
trendline coefficients are the City of
London, Bexley, Kingston, Barnet
and Sutton. Bamet and the City of
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Figure 19: Borough Coefficient of Growth, Ranking
Number of Firms
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analysis indicates that boroughs' total number of firms differs from the

growth rate of new business formation. Boroughs with a high number of firms but low

growth rates should prioritize business retention. Boroughs with high growth rates should

continue attracting firms and augment existing support services, while boroughs with low

growth rates can build support for new industries.




46

3. Firm Activity

The FAME database hierarchically categorizes industrial activity according to
Division, Group, and Class. Figure 22 and 23 show the top 20 divisions and groups of firm
activity in London, respectively. The variety of activities across London highlights the
importance of manufacturing industries for products used daily, like food, furniture, and
textiles. These activities are also frequently mentioned in the London-wide strategy
documents for the circular economy and industrial activity. The high prevalence of repair
firms suggests that firms across London are well-positioned to innovate on repair and
reuse processes to progress the circular economy agenda. This finding supports the claim
that there are a high number of firms across London that already conduct business related

to the circular economy.

Figure 20: London-Wide NACE Division Representation

MNACEDivision
Mace Division Description Business Category
Other manufacturing NG LARGE
Manufacture of food product: I MEDIUM
Manufacture of machinery and equipment n.e.c. NI I smaLL

Manufacture of wearing appare! INIEINININGEGGEGEEE—
Manufacture of fabricated metal products IR
Manufacture of furniture IRNEGTGNTGNGEGEE
Repair of computers and personal and household goods I
Manufacture of electrical equipment [ NEGIGGGGEEE——
Manufacture of computer, electronic and optical products I
Waste collection, treatment and disposal NI
Manufacture of other transport equipment INNEGINGEGGEG—G—
Manufacture of textiles [INERGIGEE
Manufacture of woed and of products of woed and cork I
Manufacture of beverages [INNINGENG—
Retail trade, except of motor vehicles and motorcycles | EREGNG_N
Manufacture of other non-metallic mineral products | INEGEGNGzG
Manufacture of rubber and plastic products | ERNGEGNG

Manufacture of motor vehicles, trailers and semi-trailers IR
Manufacture of leather and related products I

o 200 400 600 8OO 1000 1200 1400 1600

tered o

2 Nace Divis

ind Null.




a7

Figure 21: London-wide NACE Group Representation

NACE GROUPPP
Mace Division Group Dascription Business Category
Manufacture of wearing apparel, except fur appare| IEEEEEEEG— LARGE
Manufacturing n.e.c. | S 0 MEDIUM
Manufacture of other general-purpose machinery IR CE

Manufacture of furniture NG
Manufacture of other food products [INIINIGINGGGNGNENN
Waste collection INNINININGIGIE
Manufacture of other electrical equipment INNEGINGNGEGEEEENEEGGGE
Manufacture of bakery and farinaceous products NG
Manufacture of products of wood INIEGIGINGEGNGNGEGEGEGGE
Manufacture of jewellery, bijouterie and related articles INNEGIGIGNEGEEEEEENEGEGE
Repair of personal and household goods INNEGNGGG
Manufacture of transport equipment n.e.c. [ RGN
Manufacture of beverages NG
Manufacture of other fabricated metal products | NEGIGIEEGEG_EE
Manufacture of other textiles I
Repair of computers and communication equipment INEININGEEE
Manufacture of structural metal products [IREREGEEGEG—
Retail sale of other goods in specialised stores IR
Manufacture of communication equipment NN
Manufacture of cutlery, tools and general hardware [l
0 100 200 300 400 S00 600 700 800 900 1000 1100

Count of Company Number

To understand the concentration of business activity in London, I analyse the
location of the top 20 divisions of activity (Appendix 14). Four boroughs — Westminster,
Camden, Barnet, and Islington — had the most businesses in each of the ten group activity
categories, consistent with the finding that these businesses have high numbers of
companies overall. The highest number of firms are in Westminster and Camden,
consistent with earlier findings that these boroughs began attracting firms earlier and
rank highest for new business formation since 1970.

For each borough, the percentage of firms for each activity was calculated relative
to total businesses to normalize firm density across boroughs (Appendix 15).
Manufacturing firms for beverage and food production are concentrated in inner London,
while firms manufacturing fabricated metal, machinery, wood, and repair of household
goods are concentrated in outer London Boroughs. The concentration of other
manufacturing firms (jewellery, sports goods, games, and toys) and electrical equipment
manufacturing is highest in the southwest, while machinery and general-purpose
manufacturing are highest in the southeast. Manufacturing furniture is concentrated in

west London, and transport equipment is concentrated in east London. Manufacturing
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industries are clustered in regions across London. Boroughs should support activities
across territorial boundaries by establishing networks of firms, collaborative platforms,
and sharing mechanisms to support economic activity prevalent in their borough while
enabling the industry to thrive.

Textiles, retail, non-metallic minerals, rubber, plastic, and paper are concentrated
in specific boroughs spread across London. Manufacturing leather and wearing apparel is
highest in both Tower Hamlets and Kensington and Chelsea. Computer and electrical
manufacturing are most prevalent in the City of London and Kingston. Waste collection
firms are concentrated in Barking and Dagenham and Sutton. These findings suggest that
boroughs specialize in specific manufacturing activities related to the circular economy.
Figure 22: Examples of Regional Clusters
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Fabricated Metal: Outer London Transport Equipment: Inner London

Figure 23: Examples of Borough Clusters
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4. Planning Implications

To understand whether boroughs with a high presence of manufacturing activity
reference CE and UM in their Local plans, I correlated firm concentration with term
references. There was no significant correlation between the total number of firms in
each borough and the use of terms circular economy, industrial, manufacturing, strategic
industrial land, or businesses. Borough priorities and strategies are not strongly related
to firm activity within the borough which presents an opportunity for boroughs to better
support existing manufacturing activity through planning policy.

Figure 24: References to CE versus Number of Firms
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Figure 25: Term Correlations with Number of Firms by Borough

Word Coefficient P-Value

Circular economy -6.85 0.2825
Industrial -0.28 0.1541
Manufacturing -6.19 0.2999
Strategic industrial land -1.14 0.1351
Businesses -0.42 0.3015
Reuse 1.42 0.7314

FAME analysis identifies boroughs with high proportions of different types of
manufacturing activity which can drive progress towards CE. Richmond'’s stated CE goals
include diversifying the employment offer and increasing floorspace for the borough’s
locally significant and diverse sectors. FAME analysis shows that Richmond has a high
proportion of furniture, food, and fabricated metal manufacturing. Wandsworth intends
to protect industrial land, intensify floorspace to accommodate core industrial uses, and
anticipate the need for light industrial space. FAME analysis shows Wandsworth has a
high proportion of firms manufacturing food, wearing apparel and electrical equipment.
Bexley states its established industrial base connected to traditional industries makes it
“well positioned to encourage businesses to transition from a linear economy,” (policy
SP3) and supports grassroots manufacturing through the maker movement which utilises
uses, discarded, or broken materials. Bexley has a high proportion of firms that
manufacturing machinery, fabricated metal, and food, which generate significant
amounts of manufacturing waste that can be used as inputs for maker movement
manufacturing. FAME analysis provides a greater understanding of existing
manufacturing firm activity and material flows, which can inform planning policy for the
built environment and waste reduction strategies to enable greater specialization and

competitive advantage of locally significant sectors.




Figure 26: Borough Industry Specialization
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Chapter VII: Discussion and Policy Recommendations

London stands to gain from employment growth through the circular, green
economy and should support business retention and attract high-growth sectors,
particularly small firms that can drive social inclusivity, employment growth, and
environmental benefits through waste reduction and material reuse. The following
recommendations are derived from gaps in the literature, London policy and plans
analysis, IDUF analysis of borough plans, and FAME analysis of existing manufacturing
activity.

1. Specify how the planning system will implement CE and the built
environment provisions.

Undirected content analysis of London policies and plans indicates the growing
importance of industry, the introduction of the term circular economy, and increasing
reference to industry, businesses, materials, products, and reuse. Policy initiatives have
shifted from big-picture concepts like sustainability, climate, and the environment, to
greater specificity for implementation-level strategies for business development and
industrial activity. These trends indicate a greater emphasis on implementation according
to Prendeville et al.'s (2018) categories of government intervention. They also reflect
criticism that CE literature over-emphasizes material reuse, product design, and business
strategy (Williams, 2019a). This highlights the tension governments face in defining

actionable strategies for CE implementation.

2. Build political support and funding mechanisms to implement
sustainability objectives.

Planning departments face trade-offs between CE strategies and broader policy
objectives. One mention of government intervention towards CE is utilising S106
contributions and negotiations with developers to provide workforce training, local
procurement, and sustainable built environment design. However, councils report that
meeting GLA housing targets and negotiating for affordable housing take precedence

over sustainability targets and worry that CE regulations will jeopardize potential
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investment in residential as developers seek less demanding market conditions elsewhere
(Turcu & Gillie, 2020, p. 25). This reflects the broader trend that the English planning
system is increasingly being "marketized," with planning practices dependent on growing
interdependencies between municipalities and private sector actors (Raco, 2018).
Government actors must balance CE implementation and sustainability objectives with

the need to fund development and meet higher-priority policy objectives such as housing.

3. Acknowledge and address the ramifications of attracting growth in
high-tech sectors and risks of green gentrification.

Boroughs frequently cite the employment generation potential of CE, but most
focus on knowledge-intensive jobs such as start-ups, research facilities, or renewable
energy technology firms. No policy explicitly addresses the socio-economic factors which
make low-income, less-educated, and non-white demographic groups less likely to
participate in green, high-tech sectors. Furthermore, boroughs seek to attract high-
growth industries through improvements to infrastructure and the public realm but do
not acknowledge that these strategies can contribute to green gentrification, which
predominantly affects low-income, marginalized groups (Ozogul, 2017; Williams, 2021b).
Boroughs should develop strategies to ensure CE transformation includes all residents of

all skill levels and socio-economic backgrounds.

4. Utilize S106 agreements to train workers with in-demand skills.

Social access relates primarily to employment access by attracting high-tech firms
that utilize green technologies, and several boroughs reference the skills and training
needed to support workers. Merton is the only borough that specifies how skills will be
provided using S106 agreements. Boroughs should use S106 agreements to fund training
opportunities for workers, provide apprenticeships in city services like waste management
to build skills related to CE, and form active partnerships with educational institutions to

create low-cost pathways for skills training.
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5. Specify how CE Statements, waste strategies, provision of waste,
and industrial facilities will affect planning decisions.

The primary data collection and indicator of London's material flows are CE
Statements, which are only required for large developments in most boroughs. Boroughs
reference the need for enhanced data collection regarding waste flows and meeting
recycling targets but do not address how they determine these indicators. No borough
issues specific guidance for how CE statements will affect planning decisions for proposed
developments. Boroughs should invest in collaborative, co-production of sustainability
indicators and material data analysis systems to better understand material flows and
specify how these targets will guide planning policies (Kitchin et al., 2015; Stahl et al.,
2011).

6. Designate additional industrial land for new facilities, particularly
small firms, and articulate design strategies which ensure
compatibility with existing residential neighbourhoods.

Plans seek to protect and intensify existing industrial land and better utilize
temporary space for industrial activity. Boroughs reference spatial patterns of
employment hubs and seek to support clustering through attracting high-growth sectors
but do not specify how the provision of space will enable CE network activity. Few
boroughs call for the need to designate additional industrial land, articulate spatial
strategies, or infrastructure requirements of these firms. Furthermore, few boroughs
reference small firms' spatial requirements that enable their compatibility with existing
built forms. Boroughs can increase industrial capacity by issuing design strategies tailored

for small manufacturing firms.

7. Invest in permanent, affordable workspace for small businesses.

While it is imperative to protect existing, well-established businesses, allocating
sufficient land for frictional vacancy and short-term uses, the question of affordability and
permanent workspace for small businesses is under-referenced. The implicit assumption

is that increasing the supply of available land will increase its affordability to all
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companies. However, in London, small businesses struggle to compete for operating
space with large firms (GLA, 2017). Promoting flexible workspaces will allow boroughs to
respond to changing business needs, promote local supply chains, and generate clusters

of innovative firms, particularly those in the early stages of growth.

8. Utilize firm analysis such as the FAME database to identify existing
manufacturing sectors that can be strengthened to transition to
the circular economy.

Identifying existing sectors with high concentrations will allow boroughs to
capitalize on existing manufacturing strengths, employment opportunities, and
knowledge required to utilize materials better and reduce waste. This dissertation's FAME
analysis delivers a proof of concept for how boroughs can assess their existing
manufacturing base, high-growth industries, and spatial patterns of firm activity to
identify sectoral strengths and competitive advantages to facilitate CE transition.
Boroughs like Westminster and Camden, which have historically had high concentrations
of business activity, do not have high coefficients of firm growth and, therefore, should
not expect the number of firms to continue growing without intervention. FAME analysis
identifies Islington, Haringey, Hackney, and Newham as boroughs with high growth
potential, despite having a lower number of firms overall, and should look to support
existing firms and attract new actors. Boroughs with low growth rates and low firm
concentration, such as Barking and Dagenham, Greenwich, Richmond, and Sutton, have
an opportunity to attract more manufacturing firms but will require significant
government intervention through the planning system to enable their growth. FAME

Analysis can identify the borough's key sectors that can contribute to CE transition.
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Chapter VIII: Conclusions

This dissertation explores how London and its boroughs use the planning system
to influence sustainable development through the circular economy and small urban
manufacturing. It conducts mixed-methods, multi-scalar analysis using the Pop-Machina
Integrated Urban Development Framework to assess six urban capacities. It utilizes
undirected and directed content analysis of city-wide policies, London Plans, and borough
plans to demonstrate how abstractions of CE translate into strategic visions, municipal
development plans, and spatial patterns of SME firms at the city, borough, and firm
cluster scales. This dissertation delivers proof of concept for using the FAME Database to
map spatial patterns of firm activity across the city and identify priority sectors for specific
geographic locations to transition to the circular economy. Using multi-scalar, mixed-
methods qualitative, quantitative, and geographic analysis demonstrates how planning
documents, policies, and firm concentrations can provide insights into the CE transition
in cities. City-scale policies guide local planning authorities, who translate concepts into
borough plans regarding their local conditions and built environment stock.

Chapter IV investigates London-wide plans and policies at a macro scale. The 2021
plan indicate the growing importance of implementation-level strategies for industry,
business, and reuse activities and introduced the term "circular economy." While four
boroughs referenced CE before the latest London Plan, its publication was followed by an
increased number of boroughs calling attention to the concept, using similar terms to
London-wide policy documents. Chapter V utilizes the PopMachina Integrated Urban
Development Framework to assess thematic clusters of CE policy references. CE’s primary
objective is to address climate change but underrepresents social implications, is used as
a tool for waste management, is implemented through waste management strategies and
sustainable design principles. The dominance of waste strategies and material access,
with little reference to social benefits or risks of social exclusion, confirms criticisms of CE
in the literature. Chapter VI's FAME analysis reports small firms dominate manufacturing
activity throughout London, and their growth rate is higher than that of other firms.

Borough growth rates of new firm incorporation vary, suggesting that geographic areas
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differ in their capacity to attract new businesses. Boroughs should look to support the
highly concentrated activities and form partnerships to enable networks of firms across
regions and the city as a whole. Chapter VII identifies recommendations for boroughs
throughout London following the IDUF and FAME analysis.

London and its boroughs can transition to the circular economy by utilizing the
planning system to guide land use planning, spatial patterns of firm activity, networks of
makers and manufacturers, and skills development through job creation. Attracting and
retaining high-growth sectors alone insufficiently addresses the socio-economic and
environmental factors and features of the built environment that enable small-scale
manufacturing and support social inclusion. Small urban manufacturing enables design
innovation, product development, material reuse, skills development, and community-

building, facilitating the transition to a circular economy.
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Appendices

Appendix 1: Ellen MacArthur Foundation Butterfly Diagram of the
Circular Economy

Source: Ellen MacArthur Foundation (2013)




Appendix 2: Ellen MacArthur Foundation RESOLVE Framework

Source: Ellen MacArthur Foundation (2015)
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Appendix 3: PopMachina Integrated Urban Development Framework

Source: (PopMachina, 2020)
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Appendix 4: London-Wide Policy Documents
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Author  Year
Document Adopted Citation
London
London's Waste
Circular and
Economy Recycling httos://relondon.gov,ukresources/londons-circular-economy-route-map
Routemap Board 2017
Circular Cities ReLondon
in Action 2021
London
Waste
Towards a| and
Circular Recycling https://relondon.gov.uk/resources/towards-a-circular-economy
Economy Board 2015
Circular Mayor of
Economy London
Statement
Guidance 2020
Circular Mayor of
Economy London
Primer:
Design for a
Circular
Economy 2019
Industrial Mayor of
Intensification | London
Primer 2017
Industrial Mayor of
Intensification | London
and Co-
Location
Study 2019
Rubbish In-| Mayor of
Resources London, hittps: //www.arup.com/projects/rubbish-in-resources-out
Out Arup 2009
The Circular | ReLondon
Economy At
Work:  Jobs
and Skills for
London’s Low
Carbon Iondons low-carben-future
| Future 2022
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Appendix 5: London and Borough Plan Documents

Boroughs publish planning policy in either one Local Plan document or issue multiple documents-
Core Strategy, Development Management Plans, Site Allocation, Supplemental Plans — which together
constitute the borough's plan.

At the time of writing, 15 boroughs (45.45%) were drafting new Local Plans or undergoing public
examination and inspector review of published draft plans. Four boroughs (Croydon, Ealing, Haringey,
Kingston) have announced the intention to draft new plans but have not yet released any form of the draft
document. Draft plans must be opened for public commentary, examined by the inspector, and undergo
formal review before adoption as Local Plans, and therefore might change in response to the consultation.
Despite this limitation, draft plans were included in this analysis because they must undergo an extensive
process of public engagement, consultation, and revision before publication, which typically requires the
council's vote of approval. While specific language and site allocation may change in response to
examination, draft plans are a strong indicator of borough priorities at the time of publication.

Year Document
Case Document Adopted type
London Plan 2016 2016 past
London-wide | London Plan 2021 2021 current
CoreStrategies 2010 current
DevelopmentManagemetn | 2011 current
Barking and Draft 2021 2021 draft
Dagenham Industrial 2020 draft
CoreStrategies 2012 current
DevelopmentManagement | 2012 current
Supplemental 2017 current
Supplemental 2016 current
Supplmental 2014 current
Barnet Draft 2021 2021 draft
CoreStrategy 2012 current
Supplemental 2021 current
Supplemental 2017 current
Supplemental- Learning,
Skills &  Employment
Strategy 2021 current
Supplemental 2019 current
Bexley Draft 2021 2021 draft
Brent LocalPlan 2022 current
Bromley LocalPlan 2019 2019 current
Camden LocalPlan 2017 2017 current
LocalPlan 2015 current
City of London | Draft 2021 2021 draft
Croydon Local Plan 2018 2018 current




Core Strategies 2012 current
DevelopmentManagement | 2013 current
Ealing DevelopmentSites 2013 current
LocalPlan - Core Strategy,
2010 2010 current
Enfield Draft 2019 2021 draft
Greenwich CoreStrategies 2014 current
Hackney LocalPlan 2020 current
Hammersmith
and Fulham LocalPlan 2018 current
DevelopmentManagement | 2017 current
Haringey LocalPlan 2013 current
CoreStrategy 2012 current
DesignCode Draft 2021 draft
Harrow Draft 2020 draft
Havering LocalPlan 2021 current
Development Strategies 2020 current
Site Allocations 2020 current
Hillingdon Strategic Polices 2012 current
Local Plan, Part 2 2015 current
LocalPlan, Part 1 2015 current
Draft - Site Allocation 2019 draft
Draft - West Corridor 2019 draft
Hounslow Draft - West of Borough 2019 draft
CoreStrategies 2011 current
DevelopmentStrategies 2013 current
SiteAllocation 2013 current
Draft - Site Allocation 2019 draft
Draft- Strategic
Islington Development 2019 draft
Kensington LocalPlan 2019 current
and Chelsea Draft 2022 draft
Kingston upon
Thames LocalPlan 2012 current
Lambeth LocalPlan 2021 current
CoreStrategy 2011 current
DevelopmentStrategies 2014 current
SiteAllocation 2013 current
TownCenterPlan 2014 current
Lewisham Consultation2015 2015 draft
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CoreStrategy 2011 current
Merton Draft Local Plan 2021 draft
LocalPlan 2018 current
Newham Draft Local Plan 2021 draft
Redbridge LocalPlan 2015 current
Local Plan 2018 current
Richmond Draft Local Plan 2021 draft
Southwark LocalPlan 2022 current
Sutton Local Plan 2018 current
Tower
Hamlets LocalPlan 2020 current
Waltham CoreStrategies 2012 current
Forest Draft Local Plan 2021 draft
CoreStrategies 2016 current
DevelopmentManagemetn | 2016 current
Employmentindustry 2018 current
SiteAllocations 2016 current
Wandsworth Draft Local Plan 2022 draft
Westminster LocalPlan 2021 current
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Number of Documents used for Meso Analysis
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Appendix 6: Code Book of Terms for Content Analysis

Codes: Policy Categories

definition 9 10
policy climate 8 30
policy_economic 7 12
policy_employment 2

policy_funding 1 2
policy_growth 4 6
policy_housing 3 4
policy_infrastructure 3 11
policy_spatialDevelopment 6 7
policy_sustainableDesignConstruction 10 27
policy_wasteManagement 14 57
Reference to CE 20 161

Codes: Thematic

Search Terms Used in NVivo

Accelerate growth | Data  Evaluation | manufacturers route map
Knowledge
behavior change design Materials Scale
boroughs disassembly Mayor of London services
Businesses Economic benefit | national sharing
CE buildings Ellen MacArthur other cities SMEs
CE Jobs Employers Other sectors Start-ups
CE Policy entrepreneur phasing sustainability
CE Principles Environmental planning systematic change
benefit
CE programs Europe Plastic technology
CE Skills Expand definition | Policy S17 textiles
activities
CE Space food Products Waste reduction
CE Statement Future Transition purchasing
Circular economy | GLA recycling
city wide government Reduce
consumption
climate change High skills regional
Collaboration Inclusivity repair
competition industrial Resource
efficiency
conditions innovation retail
Construction Investment Reuse




Appendix 7: FAME Database Search Steps

Two limitations of the dataset obtained were companies with either missing postcode data or
missing employee data. I filtered the original data sample for companies missing either type of data,
resulting in a sample of 14,594 unique firms. Years 2020-2022 contain a high percentage of firms with
unavailable employee data. This is likely because the FAME database calculates employee numbers based
on the previous year. Therefore, data would not yet be available for 2022, and many firms may not yet
have completed their tax filings or registration for 2021, which would report employee numbers. Of the
sample, the year of incorporation was unavailable for 4,144 firms.

Search
Step Search Step Results Missing Results
1 All FAME Database 4465819 4465819
2 All Active companies - not dormant 6026706 6026706
3 London Region Companies - NUTS regions | 3903966 1232899
4 NACE Review Search 565988 38980
5 FILTER - postcode Available 4144
6

FILTER - employees available 20439
Final Sample 14,594




Appendix 8: Term Frequency, Policy Documents

Top 20 Words in London Policies

Document Word
CEPrimer economy [ 57
waste T 102
londoners NN =2
recycing [N 53
materials [ 88
buildings [N 55
products [N 36
developments [IIEEGEGEGEN 71
new [ 4
designing [ 155
mayor 2
dreularity I 117
environment [N 48
reuse P 43
needs e
parts a0
practices [N 37
change e
built e s
life a3
CEStatementGuidance  circular 197
economy 193
waste 264
Site 60
londan 73
recycling 108
plans 93
materials 174
buildings 01
pravide as
developments 96
design 146
statements 129
applications Ba
content
management
reused
construction
structure 63
reporting 54
LondonRouteMap creular | 302
economy | 316
waste —— a2

70

69
65
&4

london | 50

recycing [ NG 151

business | 7

food [, 29
pons I 5>

buildings | N s

evelopment N !

products [ o5

rescurces | 1!
support I 3

new I 55

plastics I 105

opportunies N 52

identiied | 121

todies I 57

Iwarb . s

parners I 50
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Top 20 Words in London Policies

Document Word
IndustrialPrimer  industry s0
residential 49
space 60
level 18
units 70
access 42
design 13
businesses 21
requirements 18
areas 18
yard 8
may 24
smaller 21
small 17
provided 16
street 15
floors 15
loading 14
large 14
architect 13
Industrialstudy  industry | —— e17
site T 372
residential | 379
development | 147
0 —— 179
provide | 125
space —— 215
level 1
units [ 136
stcking | 174
yards [ 172
access | 123
model [—— 17
floor P 149
per [ a7
requirements [N 128
values P 138
biv s
parking | 116
area N 117
Rubbishln waste 1 —— 352
site I 143
fondon | 106
recycing | 10+
materials | 57
buiidings | AN o5
city =
0 I <5
provice [ 73
developments | NN &5
plant I, 191
designs [ 21
orocess | 115
technology [N €0
facility I 7
treatment [N 71
operations | ©2
gasification _ 61
digestion [N 50
industrial | EEEEEINN €0
o 50 100 150 200 250 300 350 400 450 500 550 600

Count

650

Count as an attribute for each Word broken down by Document. Color shows details about Document. The data is filtered on wordRanking, which keeps 20

members. The view is filtered on

Document, which keeps IndustrialPrimer, IndustrialStudy and Rubbishln.
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Top 20 Words in London Policies

Document Word
AtWork circular | <42
ecoromy | 215
waste _ 58
fondoners | 300
0 I 52
jobs I —— 253
level I 01
skills I, 175
businesses | N 129
core 139
enabling | 126
sector I 57
indirectly | N 75
transition [ N A AN 75
activity | 6+
green L
needed I
sourced _ 50
scenarios _ 50
2030 | EH
CitiesInAction  circular e
economy | 356
waste I 24s
fondoners | .3
business [N 116
food — 2
plans e 1ss
city T 292
development [N 103
products | 117
policy e
support | 101
stategy [ 175
2020 1
voroughs | 140
mayar D]
action P 130
procurements [N 105
emissions [N 104
ala P 102
TowardsCircular  circular . 1s6
economy | 157
recyciing [N 57
business | 13+
food I 65
oroducts [N 62
fondons |, 2o
new | E
plastics _ 61
opportunities [N 70
wasteful D ::
value I 7
areas I
secors | 69
2015 I ss
Wi I 54
models I
wrap I o
material . 4
procuring .
0 50 100 150 200 250 300 350 450

Count
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Appendix 9: Word Clouds of London Policies 50 Most Frequent Words
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Industrial Study Rubbish In
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Appendix 10: Top 20 Most Frequent Words in Borough Policies
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Appendix 11: Number of References to Circular Economy by Borough

Casel
London Pians | 49
Kensington and Chelsea |, <0
Richmond I 25
merton | 2>
ity of London [N 2>
Bexiey N >>
1sington | 15
wandsworth [[INEGETRNNEGGEEEEEEEE 15
Enfield I 15
southwark | 1+
Lambeth [ 5
Barnet [ ©
Newham [ 5
Barking and Dagenham [ 5
Westminster [N 4
Hounslow [l 2
Brent ] 1
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Harrow
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Appendix 12: Examples of Site Design for Varied Size Manufacturing

Firms

Source: (GLA, 2017)

Stacked workshops/studios
with residential above

Final proposal

The final proposal is crganised around a central
shared yard activated by workshop and siudio

space. Multi-level Light industrial units with high
coilings can be flaxibly configured within the

cwrall structural grid. Tha perimetor of the block
pravides a positive street frontage to all sides, with
residential block facing onto the primary street sdge.

KEY

1. Shared service yard / residential amenity space
praviding LEV and occasional HGV access to
industrial workspace

Pedostrian entrance to workshops and studics
Pedestrian entrance to residential units

Four goeds lifts provides upper floors with
SCCB3S [0 38IVice yard below

Urban gresning on reafs of industrial and
residential accommadation

Option for wrban greaning on deck abowe yard

moe pEp

Stacked medium industrial
with residential above

Final proposal

The final praposal combines new residential
development stacked abave a ground-lovel medium
acale industrial unit. Ta the rear of the site, smaller
scale units are stacked above sach other and
sarviced via goods Lifts. & roof-level tarrace aver

the industrial unit balow provides shared amenity
for the new housing, whilst ancillary uses such as
offices and cycle parking act as a buffer between the
residential and industrial,

KEY

1. Service yard providing HGV access to industrial
Workspace

2. Shared padestrian entrance to industrial
workspace and rosidential units

3. Pedestrian entrance to uppar level industrial
Workspace

4. Two goods lifts provide upper floors with accass
to sarvice yard below

5. Urban gresning above industrial warkspase
provides amenity space for residential
accommadation

& Urban gresning above eastern wing of residential
units

Workshops and studios
Goods lift

Residential units
Residential cores

Yard

Circulation

[ Q- greaning
FY

-

Wehicular site entrance

Pedestrian entrance

Industrial Intensification
© WE MADE THAT

KEY

B edium induatrial
Residential units
Residential cores

ard

Urban graening

4 yshicular site entrance

»

Pedastrian entrance

tndustrial Intensificalion
B WE MADE THAT
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Stacked large industrial

Large industrial

mE;

Final proposal

Tn final proposal illustrates a three-storey Industrial core

approach to larger scale industrial pravision. Ramps

wrap arcund the building praviding heavy goods Yard

vehicle access Lo the upper Level units and service

yards. Tha roof space is used for car parking, a Likely Car Parking

necessity for large scale industrial development

which ara often lacated in less accessible industrial Circulation

aroas.

B ureen Eresning

KEY

1. Ramps to upper level service yards and staff car A yehicular site entrance
park

2. Service yards praviding HGV access to upper lavel - Fedastrian entrance
workspase

3. Seaff car park with pedestrian lifts to workapace

elow Industrial Intensification
. Option for urban greening above car park B WE MADE THAT

-

Appendix 13: Number of Firms Incorporated in Each Borough, by Year

Borough Ranking, Mew Business Formation (Five Year Incraments)
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Appendix 14: Top Five Divisions of Activity in each

Top Five Divisions in Each Borough
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Appendix 15: Maps of Firm Clusters
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Clusters in Regions

Clusters in Boroughs

Food

Other  (jewelry, games, sports goods)

Machinery and Equipment
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Electrical Equipment
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Transport Equipment

Non-Metallic Minerals
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Rubber & Plastic
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Appendix 16: Ethical Clearance Forms and Risk Assessment Forms

Note: this is a copy of the proforma that each student MUST complete and submit
directly on Moodle. Please reproduce your submission here for the purpose of
your supervisor signing off on its review and approval.

Ethical Clearance Pro Forma

Itis important for you to include all relevant information about your research in this form, so that
your supervisor can give you the best advice on how to proceed with your research.

You are advised to read though the relevant sections of UCL's Research Integrity guidance to
learn more about your ethical obligations.

Submission Details

1. Name of programme of study:
International Planning

2. Please indicate the type of research work you are doing (Delete that which do not

apply):
Dissertation in Planning (MSc)

3. Please provide the current working title of your research:

Makerspaces and Small Businesses as sites of Circular Economy — Eco-Innovation Nexus:
Urban planning for circular economy transformation in London and Amsterdam

4. Please indicate your supervisor’s name:
Dr. Marco Dean

Research Details

5. Please indicate here which data collection methods you expect to use. (Tick all
that apply/or delete those which do not apply.)

o Interviews
o Secondary data analysis

6. Please indicate where your research will take place (delete that which does not
apply):

o UKand Overseas

7. Does your project involve the recruitment of participants?
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'Participants' means human participants and their data (including sensor/locational data
and observational notes/images.)

Yes

Appropriate Safeguard, Data Storage and Security

8. Will your research involve the collection and/or use of personal data?

Personal data is data which relates to a living individual who can be identified from that data
or from the data and other information that is either currently held, or will be held by the
data controller (you, as the researcher).

This includes:

¢ Any expression of opinion about the individual and any intentions of the data controller
or any other person toward the individual.

¢ Combinations of data which may reveal identifiable data, such as names, email/postal
addresses, date of birth, ethnicity, descriptions of health diagnosis or conditions,
computer IP address (of relating to a device with a single user).

Yes

9. Is your research using or collecting:

¢ special category data as defined by the General Data Protection Regulation*, and/or

¢ datawhich might be considered sensitive in some countries, cultures or contexts?

*Examples of special category data are data:

+ which reveals racial or ethnic origin, political opinions, religious or philosophical beliefs,
trade union membership;

¢ concerning health (the physical or mental health of a person, including the provision of
health care services);

¢ concerning sex life or sexual orientation;
¢ genetic or biometric data processed to uniquely identify a natural person.

No

10. Do you confrm that all personal data will be stored and processed in compliance
with the General Data Protection Regulation (GDPR 2018)? (Choose one only,
delete that which does not apply)

o Yes

11. | confirm that:
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¢ Theinformation in this form is accurate to the best of my knowledge.
¢ | will continue to reflect on and update these ethical considerations in consultation
with my supervisor.
Yes

RISK ASSESSMENT FORM . ycL

FIELD / LOCATION WORK

DEPARTMENT/SECTION: BARTLETT SCHOOL OF PLANNING
LOCATION(S): LONDON UK
PERSONS COVERED BY THE RISK ASSESSMENT: Kyra Kocis

BRIEF DESCRIPTION OF FIELDWORK (including geographic location):

My primary mode of data collection is analysis of primary documents and datasets published
online. Where applicable, | intend to conduct a small sample of online interviews with
research participants (experts in the field, policymakers, firm owners). My primary analysis
of sites within each city will be conducted through online sources (ie Open Street Map). Time
permitting, there is a small chance | will visit key sites in London to get a sense of the context
for my study.

COVID-19 RELATED GENERIC RISK ASSESSMENT STATEMENT:

Coronavirus disease (COVID-19) is an infectious disease caused by coronavirus SARS-CoV-2. The
virus spreads primarily through droplets of saliva or discharge from the nose when an infected
person coughs or sneezes. Droplets fall on people in the vicinity and can be directly inhaled or
picked up on the hands and transferred when someone touches their face. This risk assessment
documents key risks associated fieldwork during a pandemic, but it is not exhaustive and will not be
able to cover all known risks, globally. This assessment outlines principles adopted by UCL at an
institutional level and it is necessarily general. Please use the open text box 'Other' to indicate any
contingent risk factors and control measures you might encounter during the course of your
dissertation research and writing.

Please refer to the Dissertation in Planning Guidance Document (available on Moodle) to help you
complete this form.

Hazard 1: Risk of Covid -19 infection during research related travel and research related
interactions with others (when face-to-face is possible and/or unavoidable)

Risk Level - Medium /Moderate

Existing Advisable Control Measures: Do not travel if you are unwell, particularly if you have
COVID-19 symptoms. Self-isolate in line with NHS (or country-specific) guidance.

Avoid travelling and face-to-face interactions; if you need to travel and meet with others:
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- If possible, avoid using public transport and cycle or walk instead.

- If you need to use public transport travel in off-peak times and follow transport provider's and
governmental guidelines.

- Maintain (2 metre) social distancing where possible and where 2 metre social distancing is not
achievable, wear face covering.

- Wear face covering at all times in enclosed or indoor spaces.

- Use hand sanitiser prior to and after journey.

- Avoid consuming food or drinks, if possible, during journey.

- Avoid, if possible, interchanges when travelling - choose direct route.

- Face away from other persons. If you have to face a person ensure

that the duration is as short as possible.

- Do not share any items i.e. stationary, tablets, laptops etc. If items need to be shared use
disinfectant wipes to disinfect items prior to and after sharing.

- If meeting in a group for research purposes ensure you are following current country specific
guidance on face-to-face meetings (i.e rule of 6 etc.)

- If and when possible meet outside and when not possible meet in venues with good ventilation
(e.g. open a window)

- If you feel unwell during or after a meeting with others, inform others you have interacted with, self-
isolate and get tested for Covid-19

- Avoid high noise areas as this mean the need to shout which increases risk of aerosol transmission
of the virus.

- Follow one way circulation systems, if in place. Make sure to check before you visit a building.

- Always read and follow the visitors policy for the organisation you will be visiting.

- Flush toilets with toilet lid closed.

-'Other' Control Measures you will take (specify):

NOTE: The hazards and existing control measures above pertain to Covid-19 infection risks
only. More generalised health and safety risk may exist due to remote field work activities
and these are outlined in your Dissertation in Planning Guidance document. Please consider
these as possible 'risk' factors in completing the remainder of this standard form. For more
information also see: Guidance Framework for Fieldwork in Taught and MRes Programmes,
2021-22

Consider, in turn, each hazard (white on black). If NO hazard exists select NO and move to next
hazard section.

If a hazard does exist select YES and assess the risks that could arise from that hazard in the risk
assessment box.

Where risks are identified that are not adequately controlled they must be brought to the
attention of your Departmental Management who should put temporary control measures in
place or stop the work. Detail such risks in the final section.
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ENVIRONMENT The environment always represents a safety hazard. Use space

below to identify and assess any risks associated with this hazard
e.g. location, climate, Examples of risk: adverse weather, illness, hypothermia, assault, getting
terrain, lost.

neighbourhood, in s the risk high / medium / low ?

outside organizations,

pollution, animals. In the event | conduct a few site visits in London, there is low (but not zero)
environmental risk related to the weather, or getting lost in an unfamiliar
area.

CONTROL Indicate which procedures are in place to control the identified risk

MEASURES

work abroad incorporates Foreign Office advice

only accredited centres are used for rural field work

X | participants will wear appropriate clothing and footwear for the specified environment
refuge is available

work in outside organisations is subject to their having satisfactory H&S procedures in place

X | OTHER CONTROL MEASURES: please specify any other control measures you have
implemented:

| To minimize this risk | will not visit sites in poor weather conditions, and not visit alone.

EMERGENCIES Where emergencies may arise use space below to identify and
assess any risks

e.g. fire, accidents Examples of risk: loss of property, loss of life
There is a minimal risk of emergencies including loss of life.

CONTROL Indicate which procedures are in place to control the identified risk
MEASURES

participants have registered with LOCATE at http://www.fco.gov.uk/en/travel-and-living-
abroad/

contact numbers for emergency services are known to all participants
participants have means of contacting emergency services

a plan for rescue has been formulated, all parties understand the procedure
the plan for rescue /emergency has a reciprocal element

OTHER CONTROL MEASURES: please specify any other control measures you have
| implemented:

XXX
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FIELDWORK 1 May 2010
EQUIPMENT Is equipment No [f‘No’ move to next hazard
used? If ‘Yes’ use space below to identify and
assess any
risks
e.g. clothing, outboard Examples of risk: inappropriate, failure, insufficient training to use or repair,
motors. injury. Is the risk high / medium / low ?
CONTROL Indicate which procedures are in place to control the identified risk

MEASURES

the departmental written Arrangement for equipment is followed

participants have been provided with any necessary equipment appropriate for the work
all equipment has been inspected, before issue, by a competent person

all users have been advised of correct use

special equipment is only issued to persons trained in its use by a competent person

OTHER CONTROL MEASURES: please specify any other control measures you have
implemented:

LONE WORKING Is lone working o  If ‘No’ move to next hazard
a possibility? If ‘Yes’ use space below to identify and
assess any
risks

e.g. alone or in Examples of risk: difficultto summon help. Is the risk high / medium /low?
isolation
lone interviews.

| will not conduct fieldwork alone — | will always visit a site with a buddy.

CONTROL Indicate which procedures are in place to control the identified risk
MEASURES

the departmental written Arrangement for lone/out of hours working for field work is followed
lone or isolated working is not allowed

location, route and expected time of return of lone workers is logged daily before work
commences
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all workers have the means of raising an alarm in the event of an emergency, e.g. phone,
flare, whistle

all workers are fully familiar with emergency procedures

OTHER CONTROL MEASURES: please specify any other control measures you have
implemented:

FIELDWORK 2 May 2010
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ILL HEALTH The possibility of ill health always represents a safety hazard. Use
space below to identify and assess any risks associated with this
Hazard.

e.g. accident, Examples of risk: injury, asthma, allergies. lIs the risk high / medium / low?

illness,

personal attack, | have no medical conditions, so the risk of ill-health is low. There is a minimal

special  personal risk of personal attack when | visit a site, but | will always travel with a buddy.
considerations  or

vulnerabilities.
CONTROL Indicate which procedures are in place to control the identified risk
MEASURES

all participants have had the necessary inoculations/ carry appropriate prophylactics
participants have been advised of the physical demands of the research and are deemed to
be physically suited

participants have been adequate advice on harmful plants, animals and substances they
may encounter

participants who require medication should carry sufficient medication for their needs

X | OTHER CONTROL MEASURES: please specify any other control measures you have
| implemented: | will always visit a site with a buddy

TRANSPORT Will transport be | NO Move to next hazard
required YES X | Use space below to identify and assess
any risks
e.g. hired vehicles Examples of risk: accidents arising from lack of maintenance, suitability or
training

Is the risk high / medium / low?
There is a low risk of traveling via public transport to a site visit.

CONTROL Indicate which procedures are in place to control the identified risk
MEASURES

X | only public transport will be used
 the vehicle will be hired from a reputable supplier
| transport must be properly maintained in compliance with relevant national regulations
| drivers comply with UCL Policy on Drivers http://www.ucl.ac.uk/hr/docs/college_drivers.php
| drivers have been trained and hold the appropriate licence

there will be more than one driver to prevent driver/operator fatigue, and there will be
| adequate rest periods
| sufficient spare parts carried to meet foreseeable emergencies
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' OTHER CONTROL MEASURES: please specify any other control measures you have
| implemented:

DEALING [ izl Will people be ‘ YES ‘ If ‘No’ move to next hazard
THE

PUBLIC dealing with ‘ If ‘Yes’ use space below to identify and
public assess any
risks
e.g. interviews, Examples of risk: personal attack, causing offence, being misinterpreted. Is
observing the risk high / medium / low?

| intend to conduct a few selected interviews with key personnel — leading
academics related to the CE, urban planners, firm owners. | have a master's
degree in social science research methods, through which | gained a great
deal of interview training, knowledge of sensitivities and positionality in
interviewing, and an in-depth understanding of how to conduct “expert
interviews”. | will only be conducting interviews online.

' CONTROL Indicate which procedures are in place to control the identified risk
MEASURES
X all participants are trained in interviewing techniques
| advice and support from local groups has been sought
| participants do not wear clothes that might cause offence or attract unwanted attention

X
X | interviews are conducted at neutral locations or where neither party could be at risk
X

' OTHER CONTROL MEASURES: please specify any other control measures you have
implemented:
| Only conducting online interviews.

FIELDWORK 3 May 2010

l''Jelsi (] [che) ' Nol -3 Will people work ‘ NO ‘ If ‘No’ move to next hazard
on

NEAR WATER or near water? ‘ If ‘Yes’ use space below to identify and
assess any
risks

e.g rivers, Examples of risk: drowning, malaria, hepatitis A, parasites. |s the risk high /

marshland, sea. medium / low?
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CONTROL Indicate which procedures are in place to control the identified risk
MEASURES

lone working on or near water will not be allowed

coastguard information is understood; all work takes place outside those times when tides
could prove a threat

all participants are competent swimmers

participants always wear adequate protective equipment, e.g. buoyancy aids, wellingtons
boat is operated by a competent person

all boats are equipped with an alternative means of propulsion e.g. oars

participants have received any appropriate inoculations

OTHER CONTROL MEASURES: please specify any other control measures you have
implemented:

MANUAL Do MH activities NO ‘ If ‘No’ move to next hazard

HANDLING

(MH) take place? ‘ If ‘Yes’ use space below to identify and
assess any
risks

e.g. lifting, carrying, Examples of risk: strain, cuts, broken bones. Is the risk high / medium / low?
moving large or

heavy equipment,

physical unsuitability

for the task.

CONTROL Indicate which procedures are in place to control the identified risk
MEASURES

the departmental written Arrangement for MH is followed

the supervisor has attended a MH risk assessment course

all tasks are within reasonable limits, persons physically unsuited to the MH task are prohibited
from such activities

all persons performing MH tasks are adequately trained

equipment components will be assembled on site

any MH task outside the competence of staff will be done by contractors

OTHER CONTROL MEASURES: please specify any other control measures you have
implemented:
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SUBSTANCES Will participants No | [If ‘No’ move to next hazard
work with If ‘Yes’ use space below to identify and
_ assess any
substances risks

e.g. plants, chemical, Examples of risk: ill health - poisoning, infection, illness, burns, cuts. Is the
biohazard, waste  risk high / medium / low?

CONTROL Indicate which procedures are in place to control the identified risk

MEASURES |

| the departmental written Arrangements for dealing with hazardous substances and waste are
followed

all participants are given information, training and protective equipment for hazardous
substances they may encounter

participants who have allergies have advised the leader of this and carry sufficient medication
for their needs

waste is disposed of in a responsible manner

suitable containers are provided for hazardous waste

OTHER CONTROL MEASURES: please specify any other control measures you have
| implemented:

OTHER HAZARDS QJEV[ you o | If‘No’ move to next section
identified
any other If ‘Yes’ use space below to identify and
hazards? _ assess any
risks
ie. any other Hazard:
hazards must be )
noted and assessed Risk: is the
here_ r|Sk
CONTROL Give details of control measures in place to control the identified risks
MEASURES
Have you identified any risks that are NO | Move to Declaration
not
adequately controlled? YE Use space below to identify the risk and
S what

action was taken
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The work will be reassessed whenever there is a significant change and at
DECLARATION least annually. Those participating in the work have read the assessment.

~ Select the appropriate statement:

X | | the undersigned have assessed the activity and associated risks and declare that there is no
significant residual
risk

X | I'the undersigned have assessed the activity and associated risks and declare that the risk will
be controlled by
the method(s) listed above

NAME OF SUPERVISOR Dr. Marco Dean

FIELDWORK 5 May 2010
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