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Abstract

Embodied carbon accounts for over 10% of UK emissions (UK Green Building Council (UKGBC), 2023)
(Department for Energy Security & Net Zero, 2024). Planning policy provides a yet untapped means to reduce
built environment embodied carbon through mechanisms such as adopting circular economy principles.

This paper analyses relevant core planning documents published by UK Local Planning Authorities (LPAs) in
relation to embodied carbon and the circular economy. In addition to providing insight on current theme
consideration within planning policy, this paper highlights leading built environment policies with potential for
widespread adoption.

A purpose-built suite of tools was created in python to analyse 4,353 published documents covering all UK LPAs,
including local plans, relevant supplementary planning documents, local plan sustainability appraisals, waste
plans, climate action plans and circular economy action plans. This considers the overarching themes of whole
life and embodied carbon, circular economy, retrofit and demolition, the waste hierarchy, material specification,
audits and sustainability requirements.

Results found a high proportion of LPAs refer to the themes of embodied carbon and the circular economy,
though few mention or mandate practical and measurable outputs. Notably ‘Embodied Carbon’ is mentioned
by 238 (61%) of LPAs in their Local Plans or Supplementary Planning Documents (SPDs), while only 77 (20%)
mention measurable Whole Life Carbon Assessments (WLCA). Excluding projects referable to the Greater
London Authority (GLA), only 26 (7%) of LPAs mandate the undertaking of WLCA in any form. Adopting this
measurable policy nationally is key for influencing early-stage design and achieving national carbon targets.
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Highlights
e Asemi-automated deductive thematic analysis of planning documents from UK LPAs.
o High reference of general terms including ‘embodied carbon’ and ‘circular economy’.
e |ow proportion mention practical and measurable outputs, with even fewer mandating.
o 77 (20%) mention WLCA, where only 26 (7%) mandate their undertaking in some form.
e Adopting leading policy highlighted, including: WLCA, Audits and Refurbish first.



1 Introduction

The built environment is responsible for almost 40%
of global greenhouse gas (GHG) emissions (UN
Environment Programme, 2022). These emissions
can be broken down into two main categories:
‘embodied carbon’: those associated with materials
and construction processes, and ‘operational
carbon’: those associated with energy and water
consumption during use (Royal Institution of
Chartered Surveyors (RICS), 2023).

Within the UK, built environment embodied carbon
emissions are estimated to be 64 million tonnes
CO,e per year, equivalent to over 10% of overall
emissions. The primary cause of these emissions is
material extraction and energy-intensive
manufacturing processes. (UK Green Building
Council (UKGBC), 2023) (Department for Energy
Security & Net Zero, 2024)

Alongside resource extraction, the construction
industry is also responsible for approximately 30%
of UK waste (Department for Environment, Food &
Rural Affairs (DEFRA), 2023). The circular economy
provides an opportunity to use what we have more
efficiently and turn this waste into a useful resource,
while also reducing demand for new materials and
decreasing embodied carbon emissions (Densley
Tingley, et al., 2018).

Built environment policy has an important role to
play in ensuring consistent, collective, and
accelerated action to reduce embodied carbon and
enable a more circular economy across the
construction industry (Hart, et al., 2019) (The British
Standards Institution, 2023) (Moncaster, 2023). In
recent years, industry support for embodied carbon
policy has become widespread (Part Z, 2024). This
includes widespread support for mandatory whole
life carbon assessments and introducing legal
embodied carbon limits which tighten over time
(Institution of Structural Engineers, 2024).

Alongside national policy, local government has an
important role in accelerating decarbonisation of
the built environment, particularly through
planning regulations (UK Green Building Council
(UKGBC), 2021) (Environmental Audit Committee,
2022) (Bolger & Doyon, 2019).

The UK Government has also emphasised the
important role of local authorities in implementing
the circular economy through planning, with the
aim of minimising waste and maximising reuse and
recovery (Department for Environment, Food &
Rural Affairs (DEFRA), 2023) (Scottish Government,
2024).

In particular, planning policy’s critical power lies in
its influence over early-stage decision making
where significant embodied carbon reductions can
be made. This includes, the overall size of
development required and deciding to retrofit
existing buildings instead of demolishing them (The
British Standards Institution, 2023) (The Institution
of Structural Engineers, 2021) (Moncaster, et al,,
2023).

The Town and Country Planning Association (TCPA)
and Royal Town Planning Institute (RTPI) have
provided a guide for local authorities,
recommending the use of circular economy
statements, as-designed and as-built whole life
carbon assessments, and submission to public
databases (TCPA & RTPI, 2023). The UK Green
Building Council (UKGBC) make a similar call in their
commercial and new homes ‘Policy Playbooks’ for
local authorities (UK Green Building Council
(UKGBC), 2021) (UK Green Building Council
(UKGBC), 2021).

However, there remains a question of whether any
of these recommendations are being implemented,
the effectiveness of this, or its prevalence across the
UK. Turcu and Gillie provide insight into planning
policy for the circular economy across London,
recognising the need for indicators, public buy-in,
and national level interventions. However, at the
time of writing only 3 London Boroughs had
included references to the circular economy within
their local plans (Turcu & Gillie, 2020).

Climate Emergency UK looks at implemented
planning policy by generating 'Council Climate Plan
Scorecards' to evaluate local authorities based on
various actions they have taken towards achieving
net zero. However, these scorecards have a limited
focus on reducing embodied carbon and promoting
the circular economy in the built environment. In
the 2025 revision, only two relevant criteria are



included, both of which have low importance in the
overall scoring (Climate Emergency UK, 2024).
These also omit a number of key barriers and
enablers identified in existing work (Baker, et al.,
2023) (Skillington, et al., 2022) (Hart, et al., 2019).

Therefore, there remains a gap in understanding the
level of built environment embodied carbon and
circular economy consideration within local
planning policy across different LPAs, and how this
can be best strengthened in the future. This paper
aims to fill this gap by systematically collating all
relevant UK planning policy from Local Planning
Authorities (LPAs) across the UK, then analysing this
against relevant themes and specific policies to
explore their prevalence. This paper then suggests
key policies for widespread adoption in the UK.

The data presented and context assessment of key
themes provides a pioneering holistic review of
embodied carbon and the circular economy within
planning policy.



2 Methodology

Each UK nation — England, Scotland, Wales, and
Northern Ireland — have their own planning system.
However, they are all discretionary systems
requiring individual planning applications for sites
to be assessed in detail prior to permission being
granted. Within this are a series of Local Planning
Authorities (LPAs) which produce Local Plans and
other documentation which adheres to national
and regional policy, potentially with neighbourhood
plans breaking this down further to locations within
an LPA. (Arup, 2023) (Baing & Webb, 2020)

This study focuses on the Local Plan level and is
taken as a snapshot in time of current UK planning
policy as of July 2024, collecting planning
documentation from every Local Planning Authority
(LPA) across the UK, using either the currently
adopted documentation, or draft documentation
where available to ensure the latest up and coming
planning policies were included.

Themes were determined relating to embodied
carbon and the circular economy through assessing
related literature, including synonyms known in this
paper as codes. The planning documentation was

Table 1: Document types collected for LPAs. then searched for these through a semi-automated

Terminology used | Abbrevi | Alternative Level of Reason for inclusion
terminology used Document

across UK nations

in this paper ation

Local Plan Local Local Development LPA Local Plans or Local Development Plans are
Plan Plan policy documents produced by LPAS to
inform planning decisions.
Supplementary SPD Supplementary LPA SPDs (or SPG’s) are additional policy
Planning Guidance (in documents supporting the local plan. Only
Document Scotland) SPDs with titles which may be applicable to
the analysis were included in the dataset.
Sustainability SUSPD  Sustainability LPA This is a self-defined subsect of SPD for
Supplementary Supplementary those related specifically to sustainability
Planning Guidance in their title.
Document
Waste Strategy WS Waste Plan Partnership Waste strategies are policy documents
informing how waste is to be managed
across an area. Predominantly formed as a
partnership between LPAs in England and
Northern Island, and nationally in Scotland,
Wales.
Sustainability SA Integrated Impact LPA Local plans go through a formal process
Appraisal Assessment, Strategic prior to adoption, part of which is the LPA
Environmental producing an appraisal of their local plan
Assessment with regards to sustainability.
Climate Action CAP Decarbonisation Plan, | LPA + Some A Climate Action Plan is used by LPAs and
Plan Net Zero Strategy, Partnerships other organisations to set out their
Climate Strategy approach to the climate emergency and
route to reducing emissions.
Circular Economy = CEAP LPA Similarly, a few LPAs have set out their
Action Plan route towards the circular economy within
a circular economy action plan.
Other Other These are other documents which are

found on the relevant pages which may
give insights on the themes however do
not fall into the specific outlined
categories.



deductive thematic analysis by creating a purpose-
built suite of tools in python. This generated
‘occurrences’ of the themes which were analysed
guantitatively and presented visually.

The surrounding 1,000 characters of the code in the
document were outputted as text, these excerpts
were manually read to explore the context and to
find specific policies.

2.1 Collection Methodology

To collect relevant documents for review, each Local
Planning Authority (LPA) website was searched for
the documents contained within Table 1. This
resulted in a collection of 4,353 documents.

In some cases, documents are held across multiple
LPAs, defined within this work as ‘partnerships’.
Waste plans are commonly formed across several
LPAs and are therefore predominantly found in the
partnership category.

Some LPAs have an additional local plan at a higher
level which all LPA members must conform to
(examples here being Greater Manchester
Combined Authority and the Greater London
Authority). In these cases, they have been added to
an ‘exceptions’ list and are considered at LPA level
within the analysis due to the presence of a local
plan.

2.2 Determining the themes

To determine the adherence of the documents to
embodied carbon and circular economy policy, each
document was automatically searched for ‘themes’.
Within each theme is a series of ‘codes’ which are
synonymous with each other, for example
‘embodied carbon’, ‘embedded carbon’, ‘upfront
carbon’ and ‘capital carbon’. A number of themes
from the same topic area then form a ‘overarching
theme’.

To determine the themes, several documents were
reviewed, and experts in the field were consulted
for validation. The full list of documents assessed
can be found in the Supplementary Information.

From this analysis, analysis themes included in the
research are:

e Whole Life and Embodied Carbon: Whole Life
Carbon, Whole Life Carbon Assessment,
Embodied Carbon, and Environmental Product
Declaration

e Circular Economy: Circular Economy, Circular
Economy Statement, Resource Efficiency

e Retrofit and Demolition: Retrofit, Refurbish,
Deconstruct, Demolish, Rebuild

e Waste Hierarchy: Waste Prevention, Material
Exchange or Hub, Reuse, Reclaim, Recycle,
Recover

e Material Specification: Material Passport, Low
Carbon Material, Sustainably Sourced,
Biobased, Timber

e Audits: Pre-development Audit, Pre-
redevelopment Audit, Demolition Audit, Pre-
demolition Audit, Pre-Refurbishment Audit

e Sustainability Requirements: Sustainability
Statement, BREEAM

Following determination of the themes, additional
potential synonyms of the words were included.
Words which may have alternative meanings were
avoided wherever possible. The inclusion of ‘WLC’
(an abbreviation of ‘Whole Life Carbon’), “WLCA’
(an abbreviation of ‘Whole Life Carbon
Assessment’) and ‘EPD’ (abbreviation of
‘Environmental Product Declaration’) caused the
inclusion of abbreviation for other terms, or words
from other languages (e.g. Welsh). They were also
in most cases accompanied by the extended
version within the section of the document
referring to the term, hence the inclusion of the
abbreviations was not deemed necessary. A full list
of the synonyms included can be found in the
Supplementary Information.

2.3 Thematic Analysis

To process the volume of documents and
occurrences, a purpose-built suite of tools was
created in python. The document processing is
broken down into stages as shown in Figure 1.

The first stage, preprocessing, involves importing
and reading the pdf documents. The script converts
each page’s text into plain text which is then stored
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Search policy documents, obtaining 124,241

occurrences of themes

Preprocess

Postprocess

Figure 1: The document search process.

as a list of pages to form the entire document. A
‘Policy Document’ class is used to store these pages,
alongside various attributes associated with the
document, so that the documents can be sorted
and filtered as required.

Similarly, the codes are imported from a
spreadsheet and stored within their own class. The
next step is to search each document’s list for each
code and store each occurrence in a separate class.

The data from these occurrences are also outputted
into an easily readable spreadsheet for verification
and data analysis.

The postprocessing stage takes the preprocessed
dataset and forms the outputs. This consists of
iterating through the dataset, filtering the
documents and occurrences, and generating
metrics, graphs, and tables using purpose-built
functions.

The main filters utilised within this paper are the
theme, document type, and whether the data is
showing LPA level, partnerships, or both.

Filter occurrences by theme and document
categories as shown:
Local plan = 21,657 (17%),

Supplementary Planning Documents = 23,417 (19%),

Waste Plan = 22,559 (18%),
Sustainability Appraisal = 24,504 (20%),
Climate Action Plan= 14,157 (11%), C
ircular Economy Action Plan = 2,077 (2%),
Other = 15,870 (13%)

Present graphically, through statistics or output

occurrence details

2.4 Results Presentation

Data is visualised using stacked bar charts and
choropleth maps showing the data for each LPA and
partnership over the area they apply to. The types
and reasoning of choropleth maps plotted for each
theme are shown in Table 2. Interactive .htlm files
of the choropleth maps are provided in the
Supplementary Information allowing for further
interrogation of individual councils.

Across the data presentation two key metrics were
used to handle the data for use within graphical
figures: the total number of occurrences, and a
binary yes/no output of whether there are any
occurrences of a theme within each a document
type or not. The number of document types allow
for a holistic oversight showing the breadth of
consideration, and the total number of occurrences
give insight as to the depth and embedment within

policy.



Table 2: Choropleth map types for each theme

Document type Level of Data Reason for inclusion
documents presented

All documents LPA + Document Gives an overview of the extent of use of the theme
Exceptions type count across the country and prevalence in document types.

All documents LPA + Number of Gives a representation of whether amount of use is
Exceptions occurrences | consistent across the country, highlighting particular LPAs

of higher or lower use.

Local Plan and LPA + Document Allows visual comparison of the extent LPAs are using the
Supplementary Exceptions type theme within the two main types of planning policy
Planning Documents comparison documents.

(SPD or SUSPD)

Sustainability Appraisal | LPA + Document Comparison of whether local plans are being evaluated
(SA) and Local Plan or Exceptions type by the theme or not with the occurrences within policy.
SPD comparison

Climate or Circular LPA + Document Comparison of whether LPAs are including the theme in
Economy Action Plan Exceptions type their plans to address the climate emergency, comparing
(CAP or CEAP) and comparison to the use in planning policy.

Local Plan or SPD

Waste Strategy (WS) All Number of Looking at the number of occurrences within waste
occurrences | strategies —these are typically across partnership
organisations, with some at LPA level, hence the number
of occurrences is a more suitable metric.

A potential limitation of the approach is that a proportional to the scale of impact of the
greater total number of occurrences could mean occurrences.

that the LPA uses more words in their documents,

or a greater number of words to communicate the

same message. Several different normalisation Alongside the analysis of theme occurrences, there

was a question of what these occurrences are
referring to, and whether LPAs are implementing
policy associated with the themes.

types were considered to mitigate this, including by
number of documents, words, or pages. However,
LPAs include different content topics, sections,

formats and numbers of documents. Alongside During the preprocessing stage, the surrounding
different irrelevant sections being included or not 1,000 characters of each occurrence are extracted
depending on how an LPA splits its documents, this and stored. During the post processing stage, after
means normalisation by these metrics would not filtering, these 1,000-word segments are outputted
provide a more meaningful analysis. to a spreadsheet for analysis. For the themes with

low total occurrences, all or those from local plans
and SPDs, were read to understand the nature of
occurrences and policy. For those with greater
numbers of occurrences, approximately 20
randomised occurrences across 10 LPAs were
analysed to provide context and improved
understanding of the dataset. Further occurrences
were assessed where this was deemed appropriate.

For the statistics quoted giving the number and
percentage of LPAs a theme applies to, occurrences
for partnerships were applied across all LPAs that
they affect. For example, occurrences within the
London Plan are applied to all boroughs within the
Greater London Authority (GLA) to incorporate the
proportional representation of the LPAs this affects.
This allows a consistent approach which is



3 Results and Discussion

3.1 Overview

The following sections provide an overview of the
results found by theme. The overall occurrences
across all themes can be found in Figure 2. This
allows for a holistic comparison between themes
and their prominence across documents. Full
results outputs can be viewed in the
Supplementary Information.

The most frequently occurring phrases are general
concepts including reuse, recycle and recover.
These are all words relating to various stages of the
waste hierarchy, a concept which has become well
established since the 2008 revision of the EU Waste
Framework Directive, and England and Wales Waste

Regulations in 2011 (Department for Environment,
Food and Rural Affairs (DEFRA), 2011).

Within these high frequency words, a higher
proportion of occurrences are typically found in
waste plans, sustainability appraisals, and climate
action plans, as opposed to the planning policy
documentation of local plans and supplementary
planning documents (SPDs), Figure 2.

The words with the lowest frequency are typically
those that relate to a specific actionable output,
including audits, material exchange or hub, material
passports, and whole life carbon assessments. This
is considerably lower than the words relating to
general concepts surrounding these outputs, such
as embodied carbon and circular economy.
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councils (eg Test Valley, North Devon,
Herefordshire), have adopted the same document,
similar documents from the same authors, or
adapted versions. Some LPAs also include checklists
within these documents, which are commonly
aligned with the RIBA plan of work, e.g. the City of
London (City of London Corporation, 2023).

There are a lower number of occurrences for
‘Whole Life Carbon’, across a lower proportion of
LPAs, with 145 (37%) mentioning in either their local
plan or SPDs. In these contexts, the phrase typically
refers to development and building projects.

The concept of ‘Whole life Carbon’ holistically
combines the different lifecycle stages of a building
including embodied (construction), operational
(use and maintenance) and end of life. Some LPAs,
such as Barnsley, recognise that, historically,
operational carbon and energy use has had more
consideration than whole life requirements
(Barnsley Metropolitan Borough Council, 2023).

England, Wales and Northern Island’s waste plans
mention ‘Whole Life Carbon’, however England’s
highlights that this phrase does not always apply
within the construction context, with reference to
the EU ‘ecodesign standards’ for efficient product
design (Department for Environment, Food & Rural
Affairs, 2018).

A WLCA is an enforceable way to measure both
embodied and operational carbon at a project level.

WLCAs are important as they provide a quantitative,
comprehensive assessment of the carbon intensity
of projects across life cycle stages. This
measurement allows the overall efficiency of design
to be assessed, for example, within embodied
carbon, efficiency can be impacted by a wide range
of factors including grid layouts, material choice,
design loads and the utilisation of members.

WLCA is seen as a necessary tool across the industry
for decarbonisation of projects (Part Z, 2024)
(Institution of Structural Engineers, 2024), providing
a measure by which projects can be assessed and a
benchmark dataset which can be used to
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implement future targets. WLCAs are currently
optional across the majority of the UK, with wide
consensus calling for requirements (UK Green
Building Council (UKGBC), 2019) (Environmental
Audit Committee, 2022) (Royal Institution of
Chartered Surveyors (RICS), 2023) (Institution of
Structural Engineers, 2024) (Part Z, 2024).

77 (20%) LPAs have WLCA occurrences within the
local plan or SPDs applying to their area as shown in
Figure 5. For ‘embodied carbon’, the count was 241
(62%) LPAs, showing that there are 3 times as many
councils with policy talking about embodied carbon
than there are mentioning the WLCA required to
measure it, and when excluding projects referrable
to the GLA only 26 (7%) are mandating WLCAs.

There are few occurrences within sustainability
appraisals, climate actions plans, and waste plans —
with the South London Waste Partnership being the
only waste partnership to mention whole life-cycle
carbon assessment.

Analysing the 249 occurrences within local plans
and SPDs, Figure 5 suggests that occurrences are
predominantly in the south of England.

The surrounding text of these occurrences revealed
that many of the LPAs recommend undertaking
WLCAs in accordance with the established RICS
methodology (Royal Institution of Chartered
Surveyors (RICS), 2023), without mandating or
enforcing this.

There are a variety of verbs used when referencing
undertaking a WLCA, including: ‘required,
‘expected’, ‘should’, ‘recommended’, ‘encouraged’
and ‘could’. This difference in language directly
demonstrates the level of implementation and
commitment to the policy from the LPA.

Where a WLCA is compulsory, there is typically a
threshold size of development for which this applies
to, often classified as ‘major developments’. Most
councils follow the Greater London Authority
(GLA)’s definition, which is 10 or more dwellings or
area more than 0.5 hectares for residential, or for
all other uses where the floor space will be 1000
sgm or more or the site area is 1 hectare or more
(Greater London Authority, 2016).



LPAs within Greater London Authority (GLA)

Islington: Adopted 2023

WLCA: Required for major

(GLA definition)

Westminster: Draft
WLCA: Required major

(GLA definition), and for total or -
substantial demolition of a building
which has more than a single storey

Richmeond upon

Thames: Draft

LCA: Required

Residential:

g IER

homes

Non-Residential:
=500 sqm

floorspace

Kingston upon
Thames: Draft
WLCA: Required
(and/or)
Residential:

4. Bl
L home

Non-Residential:

=500 sgm
floorspace

Merton: Adopted
2024

WLCA: Required
Residential:

A Bl
L homes

Non-Residential:

=1,000 sgm
[ floorspace

LPAs outside Greater London Authority (GLA)

Bristol: Draft

ECA: Required for major
(Modified GLA definition)

North Somerset: Draft
ECA: Required for major

Residential:  Non-Residential:
Prey - 50 iy =5,000 sgm
homes floorspace

Leeds: Draft
WLCA: Major should

(GLA definition)

Bath and North East Somerset:

Adopted 2023

ECA: Required for major new build

Residential: ~ Non-Residential:
=50 >5.000 sqm
homes floorspace

Vale of Glamorgan: Draft
WLCA: Required where

proposed fo demolish an existing

building instead of reusing

Enfield: Draft

- WLCA: Required for major

(GLA definition)

City of London: Draft
_— WLCA: Required for major
(GLA definition)

Bexley: Adopted 2023
WLCA: Required for major
(GLA definition)

Key:
B neither

supplementary planning
document (spd)

both local plan and spd
WLCA Whole Life Carbon

Assessment

Embodied Carbon
Assessmeant

local plan

ECA

GLA definition of major
developments:
Residential:

Wandsworth: Draft
WLCA: Major should
{Modified GLA definition)

Barnsley: Adopted 2023
WLCA: Required for major
Modified GLA definition +

Change of Use =1,000 sqm

> 10 homes or >0.5 ha

Non-Residential:

m > 1,000 sgm floorspace
ar>1ha

Modified GLA definition of
major developments:
Residential:

> 10 homes

Non-Residential:
M = 1,000 sgm floorspace

South Oxfordshire
and Vale of White
Horse: Draft

WLCA: Major should
(GLA definition)

South Cambridgeshire: Draft
WLCA: Major should
Residential:  Non-Residential:

Ty = 150 =1,000 sgm
homes m

floorspace

Windsor and Maidenhead:
Adopted 2024

"I ECA: Required for major
(modified GLA or =1 ha)

Hertsmere: Draft
WLCA: Required for major

Residential: ~ Non-Residential
PPy -5 =500 sgm
& homes & floorspace

or 0.5ha or 1ha

Exeter: Draft
ECA: Required for major
(GLA definition)

Plymouth and South West
Devon: Adopted 2022

ECA: For demolition and rebuild

Test Valley: Drait
WLCA: Major Should
Residential:
Py = 150

homas
Non-Residential:

=5,000 sgm
ﬁﬂ flnorspace

Southampton: Draft
WLCA: Major should
Residential:

ey = 100
@ homes

MNon-Residential:
=1,000 sgm
ﬁ floorspace

Basingstoke
and Dean: Draft
ECA: Expected
for major
Residential:

Py - 100
L homes

Non-Residential:
=10,000 sqm
floorspace

Change of use / refurbishment:
>1000 sgm floorspace or 1ha

Canterbury City: Draft
WLCA: Required for major
{GLA definition)

Wealden: Draft

LETI EC targets for all
development. WLCA
required for major
{Modified GLA definition)

Figure 5: Embodied and Whole Life Carbon Assessment Regulation in UK Local Planning Authorities (LPAs)
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A number of councils outside of London, e.g.
Barnsley, Wealden, and the City of Bristol, are using
a similar definition of major development to the
GLA to enforce WLCAs (Barnsley Metropolitan
Borough Council, 2023) (Bristol City Council, 2023)
(Wealden District Council, 2024).

There is however debate in what is classed as a
major development, for example Richmond upon
Thames, where the non-residential threshold is
500sgm+ GIA, or Greater Cambridge, where the
residential development threshold is 150+ homes.
(London Borough of Richmond Upon Thames, 2023)
(Greater Cambridge, 2021) In contrast, Test Valley
and North Somerset both have a lower residential
threshold of 50+ dwellings, and a higher threshold
for non-residential development of 5000sqm+ of
additional floorspace. (Test Valley Borough Council,
n.d.) (North Somerset Council, 2023)

There are a small number of councils enforcing
WLCA in a different or additional means to the
threshold model. Of note are Barnsley who,
alongside the GLAs definition of major
developments, include  change of use
developments; and the only LPA outside of England
to mention WLCA, Vale of Glamorgan in Wales,
whose preferred strategy enforces undertaking a
WLCA ‘where it is proposed to demolish an existing
building instead of reusing it. (Barnsley
Metropolitan Borough Council, 2023) (Vale of
Glamorgan Council, 2023)

In terms of limits and benchmarks for whole life or
embodied carbon, the GLA have proposed a range
of ‘aspirational benchmarks’ for different building
types and breakdowns of distribution within
building components (Greater London Authority,
2022). LPAs appearing to go further into enforcing
or proposing a limit include North Somerset, who
are proposing a high-level maximum to ‘upfront
emissions’, of 900kgCo2e/m? (North Somerset
Council, 2023). A number of councils mention LETI
best practice 2030 embodied carbon targets
(London Energy Transformation Initiative (LETI),
2020), including South Oxfordshire and Vale of
White Horse, who alongside ‘encouraging’ all new
development to meet LETI, limit developments of
50+ homes to 300kgCo2e/m?, 50+ residential flats
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or 5,000m? non-residential development to
475kgCo2e/m?  before 2030, reducing to
350kgCo2e/m? from 2030. (South Oxfordshire and
Vale of White Horse District Councils, 2024)

Environmental Product Declarations (EPDs) are a
verified means of manufacturers showing the
breakdown of carbon associated with a product
(such as a steel beam or type of brick). They can be
used in the procurement of materials to reduce
carbon, typically within a Whole Life Carbon
Assessment.

There are only 27 occurrences of the term, typically
found either within a list detailing steps or checklists
for embodied carbon consideration, or within a
description of how to undertake a whole life carbon
assessment. Some cases recommended that EPDs
are submitted as part of the planning application or
circular economy statement, for example within the
London Plan Circular Economy Statement Guidance
(Greater London Authority, 2022).

Some LPAs instead recommend use of EPDs within
the procurement of materials, to decide on
suppliers, as opposed to simply aiding WLCA
calculation, including Windsor and Maidenhead in
their sustainability SPD. (Royal Borough of Windsor
& Maidenhead, 2023)

3.3 Circular Economy
Circular Economy, Circular Economy Statement,
Resource Efficiency

It is important to note that circular economy
principles can be applied to any type of waste.
Planning policy documentation (local plans and
SPDs) are relevant when looking to develop a site,
so occurrences within these typically apply to
demolition and construction, or how the resulting
development processes their waste during use.

Whereas within waste plans, and climate or circular
economy action plans there are a wider variety of
contexts. Often this includes general adoption of
circular economy principles across these industries.

UK national governments are advocating the need
for, and looking to support, the transition to a
circular economy within construction, they also
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Figure 12: Distribution of number of document types (excluding
waste plans) per LPA with occurrences of 'Waste Prevention'

Material Exchange and Material Exchange Hubs are
a key means of facilitating widescale circular
economy implementation allowing ease of reuse of
components. Using local or national government to
accelerate their use by providing a unified platform
would enable a simpler mechanism to find the most
suitable materials for projects. There are only 24
occurrences of this theme, featuring in only one
local plan (Tower Hamlets) and one SPD (City of
London). (Tower Hamlets, 2023) (City of London
Corporation, 2023)

Scotland nationally sets out its support for the
creation of reuse hubs across a number of
documents, including highlighting implementation
initiatives such as the Community Resources
Network Scotland (CRNS) and the Resource Efficient
Scotland website (Zero Waste Scotland, 2023).

Glasgow City is looking to pilot remediating derelict
brownfield and contaminated sites as storage
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facilities, this pilot is also mentioned by Scotland
nationally. In their climate action plan, Glasgow City
also quote leading policy in the space which they
could implement, and suggest making it a planning
requirement for developers to participate in a
construction forum where knowledge and
resources to enable the circular economy are

shared (Glasgow City Council, 2020).

Those exploring construction specific hubs include
the City of London who suggest using hubs and
highlight this in new design (City of London
Corporation, 2023); Tower Hamlets who suggest
they will trial material reuse hubs, followed by
scaling these up within their local plan period
(Tower Hamlets, 2023); and Reigate and Banstead
are exploring options of creating or using existing
hubs (Reigate and Banstead, 2023).

Mentions which are not specific to construction
include: Dundee City (Dundee Partnership, 2019)
and Orkney Islands (Scottish  Environment
Protection Agency, 2003) who suggest they have
existing reuse hubs; Kensington and Chelsea’s
climate action plan mentions they have a pilot
scheme and are committed to promoting reuse
hubs across the borough (The Royal Borough of
Kensington and Chelsea, 2022); and Coventry’s
waste plan suggests they are promoting and
publicising existing hubs (Coventry City Council,
2009).

Within local plans and SPDs, the use of ‘Reuse’
primarily refers to reuse of materials, whole
buildings, or disused sites and land. The high degree
of LPAs including the word reinforces how these key
themes are now widely talked about across a range
of documentation, Figure 13.

Reclaim is used in a range of contexts including
reclaiming materials from demolition and
incorporating reclaimed materials in design.
Additionally, a number of councils use the phrase
with regards to reclaiming land, either that is
derelict (South Derbyshire District Council, 2016) or
nature reclaiming a site (Borough of Pendle, 2015).
These contexts are similar to those of the term















required to meet an ‘outstanding’ level and are
otherwise an optional credit, meaning a project
could still achieve ‘excellent” without considering
whether a building shouldn’t be demolished, or its
components reused. Furthermore, the
requirements for credits are typically based on
consideration and whether documentation exists,
rather than actually assessing the content or
outcomes (BRE, 2015). This means that a project
could complete a demolition audit, discover that it
would be much higher carbon to demolish and
rebuild, demolish anyway, and receive an
‘outstanding’ level.

Therefore, whilst BREEAM is a positive step which
encourages consideration of issues, further policy is
required to ensure that all projects appropriately
refurbish or reuse components from buildings.
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Overall occurrence trends and the surrounding
context of these were analysed within this research.
Further work could compare other datasets across
the country, for example comparing choropleth
maps of investment, income, dates, or material
stocks to those within this research.

The overall trends of utilisation within Local
Planning Authority documents were assessed here,
however the barriers and  success of
implementation could also be addressed in future
research.

Further, an exemplar list of policy could be
developed to be included within local plans or
supplementary planning documents. This would
likely provide an easy means of adoption for
councils.
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Supplementary Information: Themes and Codes Analysed

Documents assessed:

The documents assessed to produce the synonyms for analysis included: Building to net zero: costing carbon in construction (House of Commons Environmental Audit Committee, 2022),
Net Zero Whole Life Carbon Roadmap (UK Green Building Council (UKGBC), 2021), The Commercial New-Build Policy Playbook (UK Green Building Council (UKGBC), 2021) The New
Homes Policy Playbook (UK Green Building Council (UKGBC), 2021), A Guide for Local Authorities on Planning for Climate Change (Town and County Planning Association (TCPA) & Royal
Town Planning Institute (RTPI), 2023), LETI Climate Emergency Design Guide (London Energy Transformation Initiative (LETI), 2020), Whole life carbon assessment (WLCA) for the built
environment (Royal Institution of Chartered Surveyors (RICS), 2023), and Carbon management in buildings and infrastructure (The British Standards Institution, 2023).

Table shows synonyms analysed

heme Overarching Theme I I I I (U N U S N U U U DU I —

whole life carbon

whole life carbon
assessment

embodied carbon
environmental product
declaration

circular economy
circular economy
statement

resource efficiency
retrofit

refurbish
deconstruct
demolish

rebuild

waste prevention

material exchange or hub

reuse

reclaim

recycle

recover

material passport

low carbon material
sustainably sourced
biobased

pre-development audit

pre-redevelopment audit
demolition audit

pre-refurbishment audit

pre-demolition audit
sustainability statement
BREEAM

low carbon construction
waste hierarchy

timber

embodied carbon
assessment

whole life and embodied carbon

whole life and embodied carbon
carbon

whole life and embodied carbon
carbon

whole life and embodied carbon
carbon

circular economy

circular economy

circular economy
retrofit and demolition
retrofit and demolition
retrofit and demolition
retrofit and demolition
retrofit and demolition
waste hierarchy
waste hierarchy

waste hierarchy
waste hierarchy

waste hierarchy
waste hierarchy
material specification

material specification
material specification
material specification

audits

audits

audits

audits

audits

sustainability requirements
sustainability requirements
general climate and sustainability
general climate and sustainability

material specification

other

whole life carbon

whole life carbon
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embodied carbon
environmental product
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circular economy
circular economy
statement

resource efficiency
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deconstruct
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waste heirarchy
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reuse

reclaim
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material passport

low carbon material
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pre-development audit

pre-redevelopment audit
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pre-demolition audit
sustainability statement
BREEAM

low carbon construction
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timber

embodied carbon
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whole-life carbon

wlc assessment

embodied energy

whole-life cycle whole life cycle

whole-life carbon  whole-life cycle

assessment assessment
carbon
embedded carbon embedded

environmental-
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circularity

material efficiency
refurbish
demolition

waste prevention
reuse hub

building passport

low-carbon material
bio-based

predevelopment
audit

preredevelopment
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demolition
assessment
prerefurbishment
audit

predemolition audit
breeam
low-carbon

construction

structural wood

resource efficient

re-furbish re furbish

material hub

low carbon industriallow-carbon
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bio based

pre-development

assessment assessment
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preredevelopement redevelopment

assessment assessment

pre refurbishment
audit
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assessment

net zero
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low carbon
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netzero
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Supplementary Information: Whole Dataset

The following pages provide a summary page of different graphs and statistics
outputted from the analysis for each theme.

High Frequency Phrases

The most frequently occurring phrases are general concepts including reuse, recycle and
recover. These are all words relating to various stages of the waste hierarchy, a concept which
has become well established since the 2008 revision of the EU Waste Framework Directive, and
England and Wales Waste Regulations in 2011 (Department for Environment, Food and Rural
Affairs (DEFRA), 2011) .

Within these high frequence words, a higher proportion of occurrences are typically found in
waste plans, sustainability appraisals, and climate action plans, as opposed to the planning
policy documentation of local plans and supplementary planning documents (SPDs).

Measurable Policy

The words with the lowest frequency are typically those that relate to a specific actionable
output, including audits, material exchange or hub, material passports, and whole life carbon
assessments.

Although still lower than the most prominent words, there is a much higher degree of inclusion
of words relating to general concepts, for example embodied carbon and circular economy,
than the measurable or requirable outputs for these concepts.

Choropleth map types for each theme

Document type Level of Data Reason for inclusion
documents presented

All documents LPA + Document Gives an overview of the extent of use of the
Exceptions type count theme across the country and prevalence in
document types.
All documents LPA + Number of Gives a representation of whether amount of use
Exceptions occurrences | is consistent across the country, highlighting
particular LPAs of higher or lower use.
Local Plan and LPA + Document Allows visual comparison of the extent LPAs are
Supplementary Exceptions type using the theme within the two main types of
Planning Documents comparison planning policy documents.
(SPD or SUSPD)
Sustainability LPA + Document Comparison of whether local plans are being
Appraisal (SA) and Exceptions type evaluated by the theme or not with the
Local Plan or SPD comparison occurrences within policy.
Climate or Circular LPA + Document Comparison of whether LPAs are including the
Economy Action Plan | Exceptions type theme in their plans to address the climate
(CAP or CEAP) and comparison emergency, comparing to the use in planning
Local Plan or SPD policy.
Waste Strategy (WS) | All Number of Looking at the number of occurrences within
occurrences | waste strategies — these are typically across

partnership organisations, with some at LPA level,
hence the number of occurrences is a more
suitable metric.
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Theme: Whole Life Carbon Assessment

Embodied and Whole Life Carbon Assessment Regulation in UK Local Planning Authorities (LPAs)
LPAs within Greater London Authority (GLA)

Islington: Adopted 2023

WLCA: Required for major

(GLA definition)

Westminster: Draft
WLCA: Required major

(GLA definition), and for total or -
substantial demolition of a building
which has more than a single storey

Richmond upon
Thames: Draft
LCA: Required
Residential:

4 ER
homes
Non-Residential:

=500 sgm
floorspace

Kingston upon
Thames: Draft
WLCA: Required

Merton: Adopted
2024
WLCA: Required

LPAs outside Greater London Authority (GLA)

Bristol: Draft

ECA: Required for major
(Modified GLA definition)

North Somerset: Draft
ECA: Reguired for major
Residential:  Non-Residential:

Py = 50 =5,000 sgm
ﬁ homes. ﬁ floorspace

Enfield: Draft

- WLCA: Required for major

(GLA definition)

City of London: Draft
WLCA: Required for major
(GLA definition)

Bexley: Adopted 2023
WLCA: Required for major
(GLA definition)

Wandsworth: Draft
WLCA: Major should
(Modified GLA definition)

{and/or) Hesider;g'a.r;
F!‘fdfr:rrar. homes
L home Nen-Residential:
Non-Residential: Ba ;;g:'sjg:o‘lm
P =500 sgm

floorspace

Barnsley: Adopted 2023
. WLCA: Required for major
t:fg:.' a:;gr should Maodified GLA definition +

Bath and North East Somerset:

Adopted 2023

ECA: Reguired for major new build

Residential:  Non-Residential:
> 50 >5,000 sgm
homes floorspace

Vale of Glamorgan: Draft
WLCA: Required where

proposed to demolish an existing

building instead of reusing

Exeter: Draft
ECA: Required for major
(GLA definition)

Plymouth and South West

Devon: Adopted 2022

ECA: For demolition and rebuild

Test Valley: Draft
WLCA: Major Should

Residenfial:
= 150
homas
Non-Residential:

=5,000 sgm
=8 floorspace

Key:
B neither local plan

supplementary planning
document (spd)

both local plan and spd
WLCA Whole Life Carbon

Assassmeant

Embodied Carban
Assessment

ECA

GLA definition of major
developments:
Residential:

> 10 homes or >0.5 ha

Non-Residential:

m = 1,000 sgm floorspace
or=1ha

Modified GLA definition of
major developments:
Residentizal:

=10 homes

Non-Residential:
m > 1,000 sqm floorspace

South Oxfordshire
and Vale of White
Horse: Draft

(GLA definition)

Southampton: Draft
WLCA: Major should

Change of Use 1,000 sqm

Basingstoke
and Dean: Draft
ECA: Expected

WLCA: Major should
(GLA definition)

South Cambridgeshire: Draft
WLCA: Major should
Residential:  Non-Residential:

Py = 150 ﬁ =1,000 sgm
homes floorspace

Windsor and Maidenhead:
Adopted 2024

' ECA: Required for major

{modified GLA or =1 ha)

Hertsmere: Draft
WLCA: Required for major

Residential:  Non-Residential
Fy -5 =500 sgm
& homes = floorspace

or 0.5ha or tha

Change of use / refurbishment:
=1000 sqm floorspace or 1ha

Canterbury City: Draft
WLCA: Required for major
(GLA definition)

Wealden: Draft

LETI EC targets for all
development. WLCA
required for major
(Modified GLA definition)

Residential: for major

ﬁ =100 Residential:
homas =100

Non-Residential: homes

P =1,000 sgm Non-Residential:
fleorspace =10,000 sqm

floorspace









