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Policy Analysis
International Context
A policy analysis was conducted to
determine which international, national and
regional policies support a transition to the
circular economy and what are best practice
examples for the West Midlands region.
United Nations Sustainable Development Goals (2015)
Description: The United Nations (UN) set 17 goals for sustainable
development that were adopted by UN Member states in 2015.
The Sustainable Development Goals (SDGs) are intended to be
achieved by 2030. SDG7 Affordable and Clean Energy, SDG8
Decent Work and Economic Growth, SDG9 Industry, Innovation and
Infrastructure, and SDG12 Responsible Consumption and Production
are particularly relevant for the Circular Economy.
Focus on Circular Economy: Medium
Impact: Encourages consideration of circular economy concepts and
inter-connectivity with wider development goals.

Ellen MacArthur Foundation, Policy-Maker Toolkit (2015)
Description: The toolkit was developed to provide insight for policymakers in implementing the circular economy. In producing the
toolkit, eight key insights have emerged and are explored in the
document. The Foundation has also developed ten policy levers for
circular economy transitions. More information on those can be
found here.
Focus on Circular Economy: High
Impact: Provides clear guidance on policies necessary to transition
to a circular economy with practical applications.

Paris Agreement and the Nationally Determined
Contributions (2016)
Description: The Paris Agreement sets out a global framework to
limit global temperature rise below 2°C, with a target of 1.5°C in
accordance with the recommendations of the Intergovernmental
Panel on Climate Change (IPCC). Signed by 175 countries, including
the UK, it is the first legally binding global climate change agreement
and came into force in November 2016. The circular economy is one
method for countries to reduce their greenhouse gas emissions.
Focus on Circular Economy: Low
Impact: No significant impact on circular economy.

Intergovernmental Panel on Climate Change (IPCC) Fifth
Assessment Report AR5 (2018)
Description: Since the Paris Agreement the IPCC have called for
increased action to achieve net zero carbon by 2030, including
placing a higher price on emissions, shifting investment patterns,
accelerating the transition to renewable energy and enabling
demand-side mitigation and behavioural change. The circular
economy forms part of solutions countries can take to achieve net
zero carbon by 2030.
Focus on Circular Economy: Low
Impact: No significant impact on circular economy.

Ellen MacArthur Foundation, Universal Circular Economy
Policy Goals (2021)
Description: The paper aims to create a common direction of travel
in policy development for a faster transition to a circular economy.
The new policy goals will enable governments and businesses to
benefit from the circular economy, which offers solutions to key
global challenges such as climate change, biodiversity loss, and
pollution. It sets out five universal circular economy policy goals.
Focus on Circular Economy: High
Impact: Provides clear guidance on policies required to scale up the
circular economy.
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International Context
Case Studies

Netherlands

Finland

France

Amsterdam Circular Strategy 2020-2025

Road Map to Circular Economy 2016-2025

Anti-Waste Law 2020

Description: The aim of the strategy is to halve the use of
new raw materials by 2030 and to achieve a fully circular
city by 2050. As part of the strategy, the city mapped its
main flows from entry to processing, in order to preserve
valuable raw materials. The strategy then focuses on three
value chains: food and organic waste streams, consumer
goods, and the built environment.

Description: Finland was the first country to publish a
national road map to a circular economy. The first version of
the roadmap included six key projects and dozens of pilots,
which kick started Finland’s transition to a circular economy.
In March 2019, Sitra publish the updated version of the road
map which includes 30 new actions.

Description: In February 2020, France signed Law No. 2020105: Circular Economy and the Fight Against Waste. The
law establishes concrete goals, such as a 15% decrease in
household trash per inhabitant by 2030 and a 5% decrease in
waste from economic activity. The law also sets the goal of
recycling 100% of plastics by 2025, and the end of single-use
plastic packaging by 2040.

Impact: Amsterdam has been developing a framework to
monitor their progress towards circularity. This is the first
city-wide level to assess circularity.
Lessons for WMCA: Amsterdam first produced a high-level
flow analysis of its economy and based on the analysis
focused on three value chains. This approach was successful
and complemented by in-depth modelling of chosen ‘value
chains’.

Impact: Finland has implemented six key projects and
dozens of pilots, which kick-started Finland’s transition to a
circular economy. The road map is regarded as a good way
to formulate the actions required for Finland to become a
pioneer.
Lessons for WMCA: The updated version confirms that
selecting initial sectors of focus to kickstart a circular
economy
You can find more information here.

Impact: The law has provided clear targets and therefore
certainty for all stakeholders involved in transitioning to a
circular economy.
Lessons for WMCA: Setting clear targets for waste reduction
and resource use optimisation is necessary. These must be
accompanied by wider legislative and regulatory actions.
You can find more information here.

You can find more information here.
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Policy Analysis
National Context
At the national level, the following policies
and strategies relate to the circular economy
and provide some guidance incentives and
targets.

Litter Strategy for England, MHCLG DEFRA and DfT (2017)
Description: This strategy sets out how the UK government will work
with different local groups, local authorities, Highways England and
businesses to reduce litter. The UK will work to clean up the country,
to change attitudes towards littering, and strengthen enforcement
powers. This is the first Litter Strategy for England.

Climate Change Act, HM Government (2008)

Focus on Circular Economy: Medium

Description: In 2008, the UK pledged to reduce greenhouse gas
emissions by 80% against 1990 levels, by 2050. To achieve this they
set carbon budgets and established the Committee on Climate
Change. In 2019, the UK became the first nation to make net zero by
2050 a legally binding commitment. Moving to a circular economy
model will help meet these targets, although the document does not
make specific recommendations in relation to the circular economy.

Impact: Focuses on reducing littering and only addresses the waste
components of the Circular Economy.

Focus on Circular Economy: Low
Impact: No significant impact on circular economy.

Clean Growth Strategy, BEIS (2017)
Description: This strategy sets out the government’s proposal
for decarbonising all sectors of the UK economy through the
2020s. The strategy aims to develop world-leading green finance
capabilities, develop a package of measures to support businesses
in improving their energy productivity by at least 20% by 2030,
improve the energy efficiency of homes, roll out low carbon heating,
accelerate the shift to low-carbon transport, deliver clean smart and
flexible power, and enhance the benefits and value of our natural
resources. The latter includes exploring new and innovative ways to
manage emissions from landfill and invest £99 million in innovative
technology and research for agri-technology, land use, greenhouse
gas removal technologies, waste and resource efficiency.

25 Year Environment Plan , DEFRA (2018)
Description: The environment plan sets out the UK’s goals to
improve air and water quality, and protect threatened plants, trees
and wildlife species. Targets are set around using resources from
nature more sustainably and efficiently as well as minimising waste.
Targets include doubling resource productivity by 2050, improving
approaches to soil management, ensuring that food is produced
sustainably and profitably, working towards zero avoidable waste by
2050, and eliminating avoidable plastic waste by end of 2042.
Focus on Circular Economy: Medium
Impact: Provides specific targets that are aligned with circular
economy principles.

Focus on Circular Economy: Medium
Impact: Allocates investments, supports innovation and mentions
programmes of work that support a transition to the circular
economy. It aims to support industries in transitioning to cleaner
systems.
West Midlands’ Circular Economy Routemap DRAFT
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Resources and Waste Strategy for England, DEFRA and EA
(2018)
Description: The strategy sets out how the UK will preserve material
resources by minimising waste, promoting resource efficiency and
moving towards a circular economy. It provides steps to encourage
more sustainable production, to help consumers in choosing and
using more sustainable products, to maximise resource recovery
and waste management, to tackle waste-related criminal activity,
to cut down on food waste, and to encourage innovation. It is
worth noting a new ‘Waste Prevention Programme for England: a
Resource Efficient Economy’ is being developed and currently under
consultation.
Focus on Circular Economy: High
Impact: Provides specific steps and guidance to maximise resource
use and minimise waste, but does not set clear targets.

Sixth Carbon Budget, Climate Change Committee (2020)
Description: The report recommends that the UK sets a Sixth Carbon
Budget to require a reduction in GHG of 78% by 2035 relative to
1990. The report recommends that the national government supports
a shift towards a circular economy. It also encourages more circular
processes within manufacturing in order to reduce demand on
natural resources and rare minerals. The report also recommends
moving towards a circular economy by ensuring that product design
maximises re-use of materials and minimises waste over products’
lifetime.
Focus on Circular Economy: Medium

Build Back Better: Plan for Growth, HM Treasury (2021)
Description: The Growth Plan focuses on three pillars of growth:
infrastructure skills and innovation. The government seeks to
support net zero by investing £12 billion of funding for projects
that will kickstart a Green Industrial Revolution. It will also include
creating a new UK Infrastructure Bank which will crowd-in private
investment to accelerate progress to net zero.
Focus on Circular Economy: Low
Impact: Supports a wider transition to a net zero, clean economy,
allocating specific funding and encouraging innovation. Although
it does not refer to the circular economy, it provides enabling
mechanisms to support it.

Industrial Decarbonisation Strategy, HM Government (2021)
Description: The Industrial Decarbonisation Strategy covers the full
range of UK industry sectors and aims to show how the UK can have
a thriving industrial sector aligned with the net zero target. One of
the key themes of the strategy is to improve efficiency. The strategy
supports increased resource efficiency and material substitution
within industry by driving the transition towards a circular economy
model and increasing reuse, repair and re-manufacturing. The
strategy also supports industrial symbiosis and the acceleration of
low-carbon technology innovations.
Focus on Circular Economy: High
Impact: Encourages industrial symbiosis, and provides incentives
for industries to transition to circular, net zero business models and
operations.

Impact: Recommends a transition to the circular economy without
specific policies or measures to kickstart the transition or scale up
circular economy activities.
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National Context
Case Studies

London

Scotland

Wales

ReLondon Circular Economy Routemap (2016) & Circular
Economy Primer (2020)

Circular Glasgow & Zero Waste Scotland

Beyond Recycling (2021)

Description: Circular Glasgow is an initiative of Glasgow
Chamber of Commerce, working alongside key partners
Zero Waste Scotland and Glasgow City Council. It supports
businesses in leading the way through innovation, design
thinking and new circular business models. Zero Waste
Scotland itself focuses on resource maximisation and waste
reduction. They have conducted various circular economy
modelling exercises.

Description: Wales’ aim is to keep resources in use for as
long as possible and avoid waste. As part of the strategy, the
government commits to help business reduce their carbon
footprints and become more resource efficient, to eradicate
avoidable food waste, to update procurement rules, to
achieve the highest rates of recycling in the world, and to
take full responsibility of the waste generated.

Description: The Routemap focuses on five priority areas
including food, textiles, plastics, electricals and the built
environment. It estimates that actions will generate a £7bn
opportunity for the capital. The Primer provides guidance
for built environment professionals to embed circular
economy principles into their projects and design processes.
Impact: ReLondon has demonstrated the wider benefits
of transitioning to a circular economy by expressing its
economic benefits. The Primer provides clear guidance and
requirements to increase adoption of circular design.

Impact: Circular Glasgow expresses the benefits of the
circular economy to businesses and provides a free circular
toolkit to businesses.

Lessons for WMCA: Routemaps should focus on sectors that
have the biggest impacts and should be complemented with
additional policy guidance and documents targeting specific
sectors or aspects of the circular economy.

Lessons for WMCA: Specific initiatives supporting all
businesses from all sectors are key to support a transition to
a circular economy. Voluntary business commitments need
to be supported by a comprehensive policy framework.

You can find more information here and here.

You can find more information here and here.
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Impact: Sets a clear direction for Wales in transitioning to
the circular economy.
Lessons for WMCA: Involvement with businesses and
residents, using planning, procurement and policies are all
required to accelerate the transition to a circular economy.
You can find more information here.
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Policy Analysis
Regional Context
At the regional level, the following policies
and strategies encourage a shift to a circular
economy. However, they do not provide
mechanisms or specific targets.
Local Industrial Strategy (2019)
Description: The West Midlands Local Industrial Strategy is a
long-term plan aimed to increase productivity. It is locally led and
developed in partnership with government, based on clear evidence
and aligned to the national Industrial Strategy. It sets out how the
West Midlands will meet the Future of Mobility Grand Challenge
as the centre of transport innovation in the UK. It provides steps
to develop new market opportunities in data driven health and life
sciences, modern services and through the application of creative
techniques and technologies in future industries. It aims to make
sure all communities can contribute to and benefit from economic
prosperity.
The strategy also builds on the five foundations of productivity,
including targeted action on skills, housing and transport with plans
to drive up levels of business innovation and the commercialisation
of research and development. The Black Country Land and Property
Investment Fund (LPIF) aims to provide a solution to the shortfall
through investment in projects which will support the re-use of
brownfield land and buildings and the delivery of supporting
infrastructure.

Focus on Circular Economy: Medium
Impact: Supports a transition to the circular economy without
specific policies or measures to kickstart the transition or scale up
circular economy activities.

State of the Region, WMCA (2020)
Description: The document is an annual review of performance
across the West Midlands. The document includes a summary of
research to deliver the world’s first zero carbon industrial cluster in
the Black Country.
Focus on Circular Economy: Low
Impact: Supports the circular economy and identifes that a
structured approach is required to identify opportunity and drive the
transition.

WM2041, WMCA (2020)
Description: In January 2020, WMCA members also launched
#WM2041, a strategy which outlines 73 measures aimed at
increasing the annual rate of CO2 reduction in the area. The strategy
highlights the need to save energy and resources, to build more
connected places, to deliver zero carbon developments and to
ensure resilience to locked-in climate breakdown. It has a clear
focus on the co-benefits delivered by climate actions, builds on the
UNSDGs and the Doughnut Economics model by Kate Raworth.
It aims to ensure that the transition to a low carbon future is an
inclusive one, an objective that will also form part of Circular
Economy Routemap.
Focus on Circular Economy: Medium
Impact: Supports a transition to the circular economy and identifies
next steps to help achieve this transition.

Five Year Plan, WMCA (2021)
Description: The Five Year Plan provides clear guidance on the
measures that will need to be implemented to reach net zero
by 2041. The Five Year Plan supports the circular economy. Key
priorities include energy, transport as well as the built and natural
environment.
Focus on Circular Economy: Medium
Impact: Support the circular economy and provides strategic
priorities for the region.

West Midlands’ Circular Economy Routemap DRAFT

8

Additional policies, strategies and documents produced by WMCA have
been taken into consideration when developing the Circular Economy
Routemap. Some documents support a transition to the circular economy
but none provide clear requirements or specific policies.
– A Science and Innovation Audit for the West Midlands, WMCA
(2017): The audit determined that the region has assets to support
wider innovation but these needs to be further expanded. It
assessed that the region has enabling competencies including
advanced manufacturing and engineering, digital technology and
systems integration.

– WMCA’s Digital Roadmap (2021): The roadmap outlines five
missions goals, three of which relate to the circular economy.
This includes sharing and using data to improve people’s lives,
realising the potential of digital to transform our economy and
build economic resilience, and using digital public services to
build a fairer, greener and healthier region.

– Regional Energy Strategy for the West Midlands, Energy
Capital (2018): The strategy seeks to influence the financial flows
directed at local energy projects across the three LEPs of the
West Midlands in order to deliver a vision for energy across the
region.

– West Midlands at COP26, WMCA (2021): The document informs
the position of the West Midlands at the COP26 and sets its
ambition to be the home of the green industrial revolution.
WMCA wants this green industrial revolution to be inclusive,
ensuring that vulnerable and marginalised communities will play
an equal part in this new transition.

– Levelling up the West Midlands, WMCA (2020): The
roadmap focuses on community recovery following the
COVID-19 pandemic. The roadmap aims to counter the rise in
unemployment across the region by providing employment
support, developing regional skills infrastructure, and supporting
high streets and local businesses that have been hit hard by the
pandemic.
– Recharge the West Midlands, WMCA (2020): This document
summarises the region’s ask to the central government in order
to kickstart the economy. The investment case will help create
or safeguard 135,000 jobs, support 154,400 young people and
workers and build 35,000 new homes as well as support a green
economic recovery. They have identified three areas of focus
including creating green manufacturing jobs, maximising job
creation for local people and investing in healthcare innovation.
– Design Charter, WMCA (2020): The design charter sets 12 design
principles for WMCA and its partners to promote good-quality
place-making.
– Advanced Manufacturing in Construction Roadmap, WMCA
(2020): The roadmap aims to accelerate AMC in the region in line
with wider aims to achieve net zero.
– Zero Carbon Homes Charter and Routemap, WMCA (2021):
The documents encourages the delivery of zero carbon homes
in the region with a focus on promoting circular design, circular
processes within construction and innovations.
West Midlands’ Circular Economy Routemap DRAFT

– Resetting the Region, WMCA (2021): WMCA is in the process of
reviewing its local industrial strategy. This update focuses on five
grand challenges: deliver good jobs, support thriving places and
communities, embed our green ambitions, tackle inequality and
level up, as well as prevent a lost generation.
– Inclusive Growth Programme, WMCA (2021): The WMCA is
developing an inclusive growth framework, inclusive growth tests
as well as inclusive growth decision-making toolkit.
– Towards an Ecosystem Approach for Growing the Social
Economy, Stage 1 Report iSE Research Team (2021): The
research is part of wider work to double the size of the social
economy in the WMCA area. It provides initial information to
inform the development of a ten year business plan.
– Social Economy Business Plan, iSE Research Team (2021): The
plan aims to strengthen the social economy in the West Midlands
and is currently being developed. Circular economy efforts
should support the growth of asocial economy in the region.
– Low Carbon Environmental Goods and Services Market
Snapshot Reports, Midlands Energy Hub (2021): Three reports
were produced for the LEPs in the West Midlands to understand
where support is needed to grow low-carbon sectors in the
region. Efforts to do so should align with circular economy
programmes of work.
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The relevant policies of WMCA’s seven constituent local
authority members and LEPs were analysed. Most of them
do not mention the circular economy explicitly or set out
specific policies to support a transition to it.
Solihull Sustainability Matters (2012)

Birmingham City Council Plan 2018-2022 (2018)

This document aims to support the achievement of sustainable
development in Solihull. One of the aims is to reduce household
waste per resident and to increase the recycling rate. Part of the
strategy is to promote sustainable consumption and production.
It focuses on achieving more with less, reducing inefficient use of
resources and taking into account impacts of products and materials
across their whole lifecycle.

The plan outlines five goal outcomes. The most relevant to the
circular economy is priority 1 which states that they will work with
their residents and businesses to improve the cleanliness of our
city. They aim to improve cleanliness of streets and green spaces,
increase recycling rates, reuse and green waste, as well as reduce
household waste.

Walsall Summary Report of WMCA Low Carbon Economy
Programme Benchmark (2013)
The objective of the benchmark is to allow local authorities to
demonstrate clear progress in addressing climate change and
identify priorities for future improvement.
Dudley Borough Development Strategy (2017)
The document guides development within the Borough until 2026.
The main policy of interest to circularity is the waste management,
conservation areas and green network. The document refers to other
guidance and policies rather than setting policies itself.
Birmingham Design Guide Vision Document for Creating Inclusive,
Sustainable Places (2017)
The document includes five big design themes including building
sustainable buildings, homes and neighbourhoods, ensuring
sustainable connectivity and active streets, maximising green
infrastructure and biodiversity as well as investing in energy
efficiency, low-carbon development, digital infrastructure and waste
management.
Birmingham Waste Strategy 2017-2040 (2017)
It provides a framework against which the Council can continue to
determine most appropriate ways to manage waste sustainably. Four
principles have been adopted including creating a circular economy.
The document encourages the creation of a circular economy and
sets specific objectives to do so.

West Midlands’ Circular Economy Routemap DRAFT

Solihull Single Use Plastic Strategy (2019)
The aim of the strategy is to make Solihull a single-use plastic free
authority by the end of 2020. Undertook an audit which revealed
that over 1.5 million items are used and then disposed of. The top five
included plastic cutlery, food packaging, cups and lids, but also less
obvious ones such as gloves. More detail of the audit can be found in
the SUP Summary of Audits.
Climate Change Strategy for Coventry (2020)
The strategy sets various goals including to define the necessary
requirements to achieve a waste recycling rate of 50% for the city.
It also sets a goal to set a procurement code for the city, to increase
green space, protect habitats and encourage locally grown food.
Additional aims that support a movement to a circular economy
include supporting and encourage economic growth in low-carbon
industries, ensuring climate change is considered in every aspect of
operations, services and informs decision making in the city, as well
as to be a resource efficient city using energy wisely and reducing/
recycling waste.
Repowering the Black Country, Black Country LEP (2020)
This document sets out an ambitious and bold plan to deliver the
world’s first zero carbon industrial cluster in the Black Country. It
will enable clean GVA growth of £16 billion by 2030 and create
or safeguard at least 20,000 skilled jobs. The document presents
a number of fundable projects across diverse industrial supply
chain. The circular economy is mentioned in the document. Indeed,
reconfiguring supply chains for foundation industries in the region to
be more circular can reduce industrial carbon emissions by between
40-50%.
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Policy Analysis
Summary
The policy analysis confirm that existing policies at the
international, national, regional and local level rarely focus
solely on the circular economy. When they do, they do not
always provide specific steps, requirements or mechanisms
that supports a transition to a circular economy. The circular
economy is often mentioned as a way to reduce greenhouse
gas emissions and support a transition to net zero.
Policies tend to be generic and to mention the circular
economy without specific considerations of what is required
to scale up existing best practice or to provide certainty and
incentives for stakeholders to commit to circular practices.
At the local level, circular economy considerations are often
included in waste strategies and remain broad.
There are some useful information and lessons for WMCA in
the policies analysed. Useful insights have been summarised
in Table 1.
A comprehensive policy framework is vital to help scale
the transition across all sectors. At a time when a resilient
economic recovery is needed, policy-makers can encourage
the use of new value creation mechanisms. The policy
framework should be split between region-wide WMCA-led
policies and locally-based policies set by local authorities.
An example is provided in Table 2.
Policies are but one lever that WMCA and its constituent
members can use to scale up the circular economy.
Additional levers for change such as procurement,
governance, skills, finance, planning and innovation. These
will be explored further in the Routemap section of this
document.
It is worth noting that the national procurement framework
does not have specific requirements pertaining to the
circular economy. None have been identified at the
regional or local level, which will be explored further in this
Routemap.

Policy

Lessons for WMCA

United Nations Sustainable
Development Goals

The UNSDGs provide a policy framework to communicate with a wide-range of stakeholders and allows
alignments between decarbonisation and circular economy aspirations.

Ellen MacArthur Foundation
Universal Circular Economy
Policy Goals and Policy-Maker
Toolkit

When developing policies for the circular economy, it is critical WMCA promotes alignments across the region.
One way to do so is to use Ellen MacArthur Foundation’s five policy goals: stimulate design for a circular
economy, manage resources to preserve value, make the economics work, invest in innovation, infrastructure
and skills, as well as collaborate for system change. The Foundation’s ten policy levers will be explored further in
this Routemap.

25 Year Environment Plan

WMCA should align its circular economy targets with the national government’s goals around resource
efficiency, waste reduction and environmental conservation.

Resource and Waste Strategy

Policies need to address the multi-faceted elements of the circular economy including consumer behaviour,
sustainable production, resource use optimisation and improved waste management.

Industrial Decarbonisation
Strategy and Local Industrial
Strategy

Circular economy policies need to encourage innovations across various sectors and should provide incentives
for industries to adopt circular business models. Indeed, embedding the circular economy model across
industries will require comprehensive policy frameworks as well as voluntary commitments from industries.

Table 1: Key Insights Policy Analysis

Example of Policy Framework
Potential Region-Wide Policies
•

Attach circular economy requirements and conditions to funds and commissioning frameworks.

•

Use procurement to grow new circular markets. For example, create tax and procurement policies that encourage repair, sharing, resale and
remanufacturing.

•

Encourage product policies that focus on high-quality design for durable goods and packaging.

•

Implement labour market policies including develop standards to support trade in circular economy goods, services and systems.

•

Review and update digital and data regulations across the region to support information sharing and progress monitoring/reporting.

•

Support harmonisation of resource classification, definitions in waste legislations and chemical legislation across region.

•

Support harmonisation of waste collection and sorting policies across local authorities including disincentivise landfilling and incineration.

•

Lobby national government to mainstream circular economy principles into national policies and ensure cross-regional alignment.

Potential Locally-Based Policies
•

Change construction and planning policies to stimulate circular design.

•

Encourage regenerative production through product and formulation design, sourcing practices and agricultural, land-use policies.

•

Implement spatial planning policies to enhance material flow and create business opportunities such as industrial symbiosis.

•

Support and implement extended product responsibility and deposit return schemes policies to strengthen resource loops.

•

Adapt accounting tools and align taxation and fee incentives with circular economy outcomes.

Table 2: Policy Framework for the West Midlands
West Midlands’ Circular Economy Routemap DRAFT
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Circular Economy in the West Midlands
Existing Best Practice
The West Midlands region is already home to circular
economy research centres, enabling networks, early
adopters and practitioners as well as pilot projects and
demonstrators. The map highlights examples across the
constituent members of the combined authority.

1

Wolverhampton

Walsall

ster 1
Clu

2

1

Three clusters of local expertise and existing circular
activities have been identified in the region. These clusters
offer an opportunity to scale up place-based circular
economy interventions. These clusters will be explored
further in the Routemap, although programmes of work will
be proposed for the entire region.

1

2

1

2

Birmingham
Sandwell

Cluster 2

2

Circular Economy Research Centres
1.

Brownfield Research and
Innovation Centre (BRIC),
University of Wolverhampton

2. Black Country and MARCHES
Institute of Technology, Dudley

Dudley

3 4 3

6. National Centre for
Decarbonised Heat, University
of Birmingham
7.

5
4 5

Circular Economy Research
Network (CERN), University of
Warwick

3. Energy and Bioproducts
Research Institute (EBRI), Aston
University

8. Manufacturing Technology
Centre, Coventry

4. Centre for Circular Economy
and Advanced Sustainability
(CEAS), Aston University

9. Institute for Advanced
Manufacturing and
Engineering, Coventry

6

4 6

6 7
3

3

Coventry

6

Cluster 3

4
5

8
9

5
7

9

9

7

Solihull

7

8

8

5. Birmingham Energy Institute,
University of Birmingham

Circular Economy Support Programmes and Networks
1.

Built Environment Climate
Change Innovations (BECCI),
University of Wolverhampton

2. Environmental Technologies
and Resource Efficiency
Support Services (EnTRESS),
University of Wolverhampton
3. UK Manufacturing Symbiosis
Network Plus (UKMSN+), Aston
University

4.

ATETA, University of
Birmingham

Circular Economy Adopters and Practitioners
1.

Dunton Environment Waste
Treatment Facility, Walsall

5. Alternative Raw Materials with
Low Impacts (ARLI), University
of Birmingham

2. Urban Hax, Walsall

6. STEAMhouse, Birmingham

4. Incredible Surplus, Birmingham

7.

5. Eat Make Play, Birmingham

Circular Economy Club (CEC),
Birmingham and West Midlands
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3. Jericho Foundation,
Birmingham

6. International Synergies,
Birmingham and West Midlands

7.

Koolmill, Solihull

8. UK Battery Industrialisation
Centre (BIC), Coventry
9. EXERGY, Coventry

Circular Economy Pilot Projects and Demonstrators
1.

National Brownfield Institute,
University of Wolverhampton

2. National Centre for Sustainable
Construction and Circular
Economy NCCSCCE),
University of Wolverhampton
3. Recycling Supply Chain for
Luxury Cars Project, University
of Birmingham
4. Tyseley Energy Park,
Birmingham

5. Birmingham Energy Innovation
Hub, Tyseley Energy Park,
Birmingham
6. Food Trails, Birmingham
7.

West Midlands Gigafactory,
Coventry

8. RESO Project, Coventry
9. SimBio Project, Coventry
University
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Material Flow Analysis
Overview
As part of the baseline analysis, a high-level
holistic material flow analysis was produced
using available, high-quality data.

When looking at outputs from the West Midlands’ analysed sector, a
total of 9,800,000t of waste is recycled or re-used, whilst 7,385,000t
of waste still go to landfill or is incinerated (See Graph 2). A more
detailed analysis of what happens to this waste once it is recycled
and re-used is recommended to inform future plans and projects.

Both the Netherlands as well as Finland, who are circular economy
leaders, have adopted this approach, starting with a high-level
holistic analysis before commissioning detailed sectoral flow models.

The circular gap measures how much of an econom’s inflows and
outflows are circular. Based on the sectors analysed, 32% of the
West Midlands economy is circular. This is much higher than the
world’s 8.6% ratio (Circle Economy, 2021) due to:

Material Flow Analysis
In this analysis, ‘region’ includes the WMCA’s constituent local
authorities as well as the geographical area covered by its three
LEPs.
The analysis produced focuses on five key sectors: Industry and
Manufacturing, Housing, Construction Demolition & Excavation
(CD&E), Food and Agriculture, and Transport. Individual sectoral
analysis have also been produced, providing more details about
each sector’s inflows and outflows. Case studies and potential
opportunities have been identified but are not exhaustive. A
complete list of opportunities proposed for the region is presented in
Chapter 2.
A full detailed methodology and list of data used and assumptions is
provided in Appendix A. This methodology provides a breakdown of
activities for each sectors analysed.
Overall, the West Midlands region consumes 26,290,000t of nonrenewable materials (minerals include ores, metals, stone, sand and
metals). Most non-renewable materials are consumed within the
Construction, Demolition and Excavation sector. In comparison, the
region consumes 5,700,000t of natural resources, the majority of
which goes to the agricultural and food sector (See Graph 1).
It is worth noting that no data was obtained on the breakdown of
public water supply usage. Limited data on wastewater and sludge
was obtained. Due to the lack of availability of high-quality data,
assumptions were made as to how wastewater is divided across
sectors. Additionally, no up-to-date and detailed information on how
sludge is reused in the region was obtained.
West Midlands’ Circular Economy Routemap DRAFT

• The choice of sectors analysed: The specific make up of the
economy analysed shows relatively higher ratios of renewable
inputs and recycling of outputs. Some of the sectors analysed
have high levels of circularity but it is likely capturing low-level
recycling rather than high-value processes.

Graph 1: Comparing renewable and non-renewable
material use in the region

• The availability of high-quality data: Further data gathering and
analysis will allow for a more detailed analysis and a more refined
circularity ratio.
Therefore, although the circularity gap is high, strategic
interventions are required across all sectors analysed to ensure
circular inflows and outflows generate more value for local
businesses and residents.
When comparing the West Midlands’ inflows, it determined that
the gross value added (GVA) of linear inflows (total mass input of
renewable resources) is 1,462.60 £/t compared to 6,733.71 £/t for the
circular inflows (total mass input of non-renewable resources) (See
Graph 3). Circular resource inputs into the West Midlands economy
generate more value compared to linear ones. Additional economic
value can be generated in the region by transitioning to circular
processes.
Disclosure: The availability of data greatly influences the quality
and details of the material flow analysis. A clear next step as
part of the circular economy programme of work is for WMCA
to regularly collect and aggregate data on material inflows and
outflows, working in partnership with private sector organisations.
Additionally, more detailed modelling of each sector should be
conducted to inform future projects.

Graph 2: Comparing circular and linear outflows in the
region

Graph 3: Comparing linear versus circular inflows in the
region
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Material Flow Analysis
Overview

Key:

Natural Resources - kilotonnes
Minerals - kilotonnes
Water - Mm3
Energy Carriers - kilotonnes
Energy - Gwh

Recycling - kilotonnes
Organics - kilotonnes
Landfill - kilotonnes
Incineration - kilotonnes
Losses - kilotonnes

Sectors

Inputs

Outputs
Industry /
Manufacturing

Natural Resources
(renewable materials)

Recycling
/ Re-use

Housing
Minerals
(non-renewable
materials)

Organics

Public Water
Supply

Construction,
Demolition &
Excavation (CD&E)

Water

Landfill

Energy Carriers

Food & Agriculture
Coal
Incineration

Transport
Oil

Gas (Gwh)

Waste water

Energy Generation
(non-renewable) (Gwh)
Energy
Generation
Energy Generation
(renewable) (Gwh)

Products
and Services

Losses*

Sludge

*Note: Insufficient data is available for losses, so an
indicative flow has been represented by a hashed fill.

West Midlands’ Circular Economy Routemap DRAFT
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Material Flow Analysis
Greenhouse Gas Emissions
Decarbonising the Economy
It is essential that a movement towards a circular economy supports
wider decarbonisation efforts. It is why scope 1, 2 and 3 greenhouse
gas emissions associated with material flows in the region were
measured based on the best available data.
A breakdown of emissions is provided in Table 3. In total, the sectors
analysed generate 128,885tCO2e per year (See Graph 4 for a split per
scope).
The use of renewable and non-renewable materials in the West
Midlands accounts for the largest amount of greenhouse gas
emissions in the region, an estimated 32,828tCO2e each year
26,469tCO2e are associated with non-renewable materials compared
to 6,359tCO2e for natural resources.
It is interesting to note that whereas the CD&E sector is the largest
consumer of non-renewable materials in the region, the industry
and manufacturing sector is responsible for the most greenhouse
gas emissions. This is because the processes used in this sector are
more carbon-intensive than in the CD&E sector. More information is
provided in the sectoral analysis.
Another significant source of greenhouse gas emissions in the region
comes from energy consumption. Emissions associated with the
energy consumed by the sectors analysed totals 6,755tCO2e per
year. This high-level of greenhouse gas emissions can be explained
by the region’s reliance on non-renewable energy. Consumption or
generation

The West Midlands ration is lower than the UK-wide ratio due to its
lower use of wind power compared to the rest of the UK. The West
Midlands accounts for only 2% of renewable energy generated in the
UK.

Scope of Emissions

Total Emissions (tCO2e/
pa)

Scope 1

39,362

Scope 2

6,755

Great carbon savings can be achieved by switching to renewable
energy. This Routemap supports a wider transition to renewable
energy for the West Midlands.

Scope 3- upstream

38,911

Scope 3- downstream

2,473

Scope 3- total

41,384

This will require developing local energy plans, investing in enabling
digital infrastructure and storage capacity, as well as working with
energy providers to invest in local heat and power networks. Energy
Capital is leading the region’s energy transition and a National
Centre for Decarbonised Heat has been set up at Tyseley Energy
Park.

Table 3: Emissions per scope for sectors analysed

Specific elements relating to energy systems will be explored in
this Routemap. In particular, a transition to renewable energy will
require materials (such as lithium, cobalt, rare earth etc.) to build
solar panels, batteries and wind turbines. The impact on mining
and disposal of these materials need to be considered and will be
developed further in this Routemap.
This Routemap will also capitalise on the synergies between
circularity and carbon neutrality. Indeed, it is estimated that circular
systems and processes can lead to carbon savings of up to 45%
(Ellen MacArthur Foundation, 2021). In the West Midlands, this
would for example represent an annual reduction of more than
4,000tCO2e from both industrial and manufacturing processes and
transport.

Graph 4: Split of emissions per scope for sector analysed

Indeed, the region uses 2,120.94 Gwh of renewable energy
compared to 28,624.40 Gwh of non-renewable energy (coal, oil and
gas). That represents a 1:13 ratio, which is smaller than the UK-wide
ratio of 1:7.

West Midlands’ Circular Economy Routemap DRAFT
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Material Flow Analysis
Greenhouse Gas Emissions
Scope 3 (upstream)

Scope 2

Scope 1

Scope 3 (downstream)

Sectors

Inputs

9252.4

Outputs
6127.6

Natural Resources
(renewable materials)

Industry /
Manufacturing
21323.2

Recycling
/ Re-use

6148.8

Housing

4993.5

Minerals
(non-renewable
materials)

Organics

768.6

Construction, Demolition
& Excavation (CD&E)

Public Water
Supply

Water

1698.2
4008.2

3680

Landfill

2527.3

Energy Carriers

Food & Agriculture
Coal

8901.3

Incineration
2310.8

Transport

Oil

Gas

Waste water

8584.2

Energy Generation
(non-renewable) (Gwh)
Energy
Generation
Energy Generation
(renewable) (Gwh)

Units: Thousand tCO2e

West Midlands’ Circular Economy Routemap DRAFT
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Sectoral Analysis
Industry and Manufacturing
The West Midlands kickstarted the first
global industrial revolution. It has grown as
an innovation-led manufacturing hub and is
positioning itself to become the home of the
green industrial revolution.
Context
The West Midlands is already a leader in advanced manufacturing
and in innovations around transport technologies, energy storage,
food technologies and material re-manufacturing.
Indeed, the region remains the UK’s most active advanced
engineering and manufacturing cluster, accounting for 14% of the
country’s advanced engineering workforce. However, the dual
impact of Brexit and COVID-19 threaten the future growth of
advance manufacturing and engineering in the region.
The West Midlands has also benefited from a solid student base
and a young workforce as well as from world-leading Research
and Development (R&D) programmes. The region’s unique linkages
with leading R&D facilities offer platforms to innovate, engage with
businesses, and scale up pilot projects.
The West Midlands remains an automotive hub with 40% of all cars
exported from the UK made in the region. Moreover, 25% of the
aerospace sector can be found in the West Midlands. The Midlands
Aerospace Alliance is based in Coventry and is the largest aerospace
cluster in the UK.
The West Midlands was also home to one of the first pilot projects
under the National Industrial Symbiosis Programme (NISP), which is
the world’s first national industrial symbiosis programme.

West Midlands’ Circular Economy Routemap DRAFT

Analysis
The industry and manufacturing sector (see Appendix A for activities
included in this sector) is the second largest consumer of minerals,
accounting for 3,3 million tonnes of non-renewable materials used,
which represents 15% of mineral consumption in the region. The
region’s industry and manufacturing sector mineral consumption
is higher than that of the UK’s industry and manufacturing sector,
which accounts for 10%.
The sector also consumes 575,000t of natural resources. It is
interesting to note that the region relies 3.8 times more on nonrenewable materials than renewable ones.
Industrial and manufacturing processes accounts for 22% of water
usage in the region, consuming 217 million m3 of water every year.
65% of coal consumption in the region is accounted for by the
industry and manufacturing sector, which also relies heavily on gas.

Warwick Manufacturing Group is already pioneering
research on remanufacturing batteries

An impressive 72% of this sector’s waste is recycled or re-used,
although further analysis of what happens to the waste is required
as it is likely to be low-value recycling and re-use. Based on this
analysis, 1,260,000t out of 1,760,000t of waste is reused or recycled.
This could be further increased through industrial symbiosis and
re-manufacturing processes, which will be explored further in this
Routemap.
400,000t of waste from the industry and manufacturing sector still
ends up in landfill and 51,000t to incineration, which has impacts on
the natural environment and greenhouse gas emissions.
Manufacturing of basic iron and steel and ferro-alloys, rubber
and plastic products and aluminium are the most carbon-intense
industrial and manufacturing activities in the West Midlands. By
adopting circular processes, resource use optimisation and reduction
in CO2 emissions can be achieved.

The UK Battery Industrialisation Centre is located in
Coventry

17

Sectoral Analysis
Industry and Manufacturing

Key:

Natural Resources - kilotonnes
Minerals - kilotonnes
Water - Mm3
Energy Carriers - kilotonnes
Energy - Gwh

Recycling - kilotonnes
Organics - kilotonnes
Landfill - kilotonnes
Incineration - kilotonnes
Losses - kilotonnes

Sectors

Inputs

Outputs
576 kt

Industry /
Manufacturing

Natural Resources
(renewable materials)

1262 kt

Recycling
/ Re-use
3332 kt

Housing
Minerals
(non-renewable
materials)

Organics
217.1 Million m³

Public Water
Supply

Construction,
Demolition &
Excavation (CD&E)

Water

408 kt

Landfill
192.5 kt

Energy Carriers

Food & Agriculture
52 kt

Coal

Incineration
367.3 kt

Transport
Oil

17,099 Gwh

Gas (Gwh)

Waste water

Energy Generation
(non-renewable) (Gwh)

2147 kt
14534.4 GWh

Energy
Generation
Energy Generation
(renewable) (Gwh)

Products
and Services

Losses*

Sludge

*Note: Insufficient data is available for losses, so an
indicative flow has been represented by a hashed fill.
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Sectoral Analysis
Industry and Manufacturing
Potential Circular Economy Opportunities
– Industrial symbiosis can be maximised with co-location
of industries and creation of sharing platforms. An
example if Kalundborg in Denmark.
– Industrial sheds and warehouses can be transformed into
sustainable powerhouses as was seen with the NewLogic
III building in Tilburg, Netherlands. These types of
projects could be trialled at Tyseley Energy Park.
– Reprocessing of metals will see an increase in job
demand worlwide. For example, reprocessing of
secondary lead into new lead, zinc and tin will see 15%
job demand growth worldwide by 2030. Reprocessing of
secondary previous metals into new precious metals by
11% (See Alutrade case study).
– The £250 million battery Gigafactory project combined
with a £35 million investment in the electric charging
network to develop the battery and charging technology
needed, will create 10,100 high value green new jobs and
29,700 jobs a year in construction in the short term. It is
an opportunity for the region to become a hub for battery
remanufacturing.

Tyseley Energy Park in Birmingham will be the base for the UK’s
first recycling plant for high-performance rare earth magnets.
The plant will be based on the patented Hydrogen Processing of
Magnet Scrap process.

– The Gigafactory would also build upon existing projects
like RELIB by the Faraday institute or Warwick University’s
Centre of Excellence for Batteries. This includes building
on the work of the Warwick Manufacturing Group.

Alutrade, West Midlands
Alutrade, an Oldbury-based aluminium recycler,
identified a new business opportunity in alternative
markets for aluminium recycling. Alutrade started
extracting both aluminium and steel from drink cans. As
a result, it has diverted more than 6,000t of aluminium
waste from the landfill and managed to safeguard jobs
when manufacturing decline in the UK is impacting the
aluminium industry.
As part of its Repowering the Black Country’s
programme, the Black Country is looking to decarbonise
its industrial cluster, including re-starting its aluminium
industry. The programme aims to create 2,550 new jobs
and safeguard 2,200 jobs whilst creating the world’s first
zero carbon industrial cluster by 2030.

– The West Midlands is already pursuing innovations in
transport manufacturing such as circular supply chains
for luxury cars in Birmingham or Operation Paperclip.
The latter aims to advance cutting-edge automotive
R&D capability and safeguard or create up to 5,500 jobs
across the region.
Through its lifetime, NISP West Midlands has helped divert
4,250,385t of waste from landfill, it has eliminated 83,970t
hazardous waste, it has saved 10,040,326t virgin materials and
13,339,274m3 of water.
West Midlands’ Circular Economy Routemap DRAFT
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Sectoral Analysis
Housing
In 2019, the West Midlands was home to
over 5.9 million residents. The region is
expected to see an increase in population
and WMCA will support this growth with an
ambitious house-building programme.
Context
With WMCA planning to deliver nearly 220,000 new homes within
its constituent members’ boundary alone, it is crucial to reduce the
impact of the housing sector on the natural environment by reducing
demand on energy, water as well as other natural resources
Currently, the average home energy rating in the West Midlands
region is 63.3 EPC D rating. This is lower than the 64.4 average
rating for properties in England. The average potential rating for
homes in the region is 78.9, EPC C rating (MHCLG, 2020).
The average yearly heating cost per home was £681 over the course
of the past ten years. This is £31.6 more than the average cost in
England in the same time period. On average, the heating cost
could be reduced by 27% to £497 through insulation and demand
management interventions (Plumplot, 2020).
The housing sector’s impact on the environment can also be reduced
by addressing consumption patterns of local communities in the
region.
One way to do this is by stimulating the sharing economy. The
sharing economy is an economic model defined as a peer to peer
based activity of acquiring, providing or sharing access to goods
and services. The sharing economy takes on various forms including
through the creation of repair cafés, library of things or collaboration
platforms.
The region is already home to peer to peer networks and sharing
platforms, such as Freegle, the ReUsers, Co-wheels car club in
Birmingham, or talks of establishing a Birmingham pound.

West Midlands’ Circular Economy Routemap DRAFT

Analysis
In this material flow analysis, the housing sector focuses on resource
consumption and waste generation for residential households.
The housing sector is a large consumer of energy, including energy
generated from non-renewable sources. Domestic households in the
West Midlands account for 42% of gas consumption. Gas is mainly
used for space and water heating. As a whole, the region consumes a
lot of gas. Gas accounts for 56% of non-renewable energy use in the
region, compared to 42% for oil and 2% for coal. This is important when
considering wider transition away from non-renewable energy.
Based on available data, housing accounts for 49% of water usage in
the region. Housing consumed 968 m3 of water every year. For all of
the Midlands region, housing accounts for 48% of water use, which
indicates domestic water usage in the West Midlands is slightly higher
than the regional average. This high water use signals some potential
opportunities in working with residents to decrease their water usage.
Despite this information, further analysis of water flows in the region,
including leaks, is required.

Bin it for good scheme designed to encourage people
to bin litter by rewarding charities based on the amount
put in on-street bins has seen litter in central Birmingham
decrease by almost a third.

Looking at household waste flows, 4 million tonnes of waste from
households is recycled and/or re-used. The scope of this analysis does
not include a more detailed breakdown. It is recommended that further
analysis of how these 4 million tonnes of waste are recycled and re-used
is conducted.
It is worth noting that 550,000t of waste still goes to landfill and that
1.6 million tonne of waste from housing is incinerated. This represents
23% of all waste coming from the housing sector. The incineration of
waste and its wider impact on the environment needs to be carefully
considered.
The analysis conducted on the housing sector confirms that
interventions targeting reduction in consumption patterns as well as
waste minimisation from domestic households would be beneficial for
the region.
It is worth noting that WMCA is not a waste authority and therefore
waste management systems and policies are under the control of local
authorities.

Walsall Community Litter Watch have organised a total
of 25 litter picks across the borough as part of the Great
British Spring Clean.
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Sectoral Analysis
Housing

Key:

Natural Resources - kilotonnes
Minerals - kilotonnes
Water - Mm3
Energy Carriers - kilotonnes
Energy - Gwh

Recycling - kilotonnes
Organics - kilotonnes
Landfill - kilotonnes
Incineration - kilotonnes
Losses - kilotonnes

Sectors

Inputs

Outputs
Industry /
Manufacturing

Natural Resources
(renewable materials)

4032 kt

Recycling
/ Re-use

Housing
Minerals
(non-renewable
materials)

777 kt

Organics

Public Water
Supply

Construction,
Demolition &
Excavation (CD&E)

Water

541 kt

Landfill

Food & Agriculture

Energy Carriers

43.38 kt

Coal

1588 kt

Incineration
133.16 kt

Transport

Oil

29,468 Gwh

Gas (Gwh)

Waste water

Energy Generation
(non-renewable) (Gwh)
Energy
Generation
Energy Generation
(renewable) (Gwh)

9982.0 GWh

Products
and Services

Losses*

Sludge

*Note: Insufficient data is available for losses, so an
indicative flow has been represented by a hashed fill.
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Sectoral Analysis
Housing
Potential Circular Economy Opportunities
– Projects such as the Crystal Palace Library of Things
provide incentives and enable communities to reduce
their waste and reuse. Reuse platforms and peer-to-peer
networks, including Repair Cafés and community hubs
are key to strengthen the sharing economy.
– For example, if 50% of the West Midlands’ population
engaged in reuse networks (similar to Freegle), 2,865
tonnes of waste can be diverted from the landfill every
year. These type of sharing platform also create value for
their users. In this case, it could unlock up to £2,034,845
a year.
– Behavioural change programmes focusing on reducing
water and energy demand from domestic households
should complement wider system change required to
support a transition to a circular economy.

The ReUsers rescues, restores and recycles second-hand items.
By doing so, they prevent around 250 tonnes of waste entering
landfill every year and provide high-quality used goods at a costeffective price.

– For example, to reduce waste generated by households,
wider investment in the region’s waste infrastructure is
required. Local authorities will need to put in place these
systems that enable residents to reduce their household
waste.

Freegle, West Midlands
Freegle is an online platform enabling people to give
and get things for free in their local community. The
platforms matches those who no longer want things
with those who need them. They do not have storage
or a warehouse, people give things directly to each
other.

– Local authorities will also need to review waste-related
policies.
– In particular, waste segregation, collection and other
related policies need to be streamlined between the
region’s local authorities.
– Local authorities should also align their targets with those
set by the national government including achieving zero
waste to landfill.

West Midlands’ Circular Economy Routemap DRAFT

Love your Clothes was launched in 2014 to change the way UK
consumers buy, use and dispose of their clothing. If clothes
stayed in active use for nine months longer this reduces their
carbon, water and waste footprints by 20-30%.

In the West Midlands Freegle has 228,268 members
as of February 2021 and they have served 39
communities in the region. From March 2020 to
February 2021, members have exchanged 19,429
gifts with a value of £232,245 that benefits local
communities.
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Sectoral Analysis
Construction, Demolition and Excavation
WMCA has launched an investment
prospectus which sets out up to £10 billion
worth of schemes that will position the West
Midlands as the UK’s new growth capital.
Context
In 2018 alone, nearly 17,000 new homes were built. Beyond the new
residential developments the region is planning, the West Midlands
region will see major infrastructure developments occurring in the
region including HS2, the newly planned Gigafactory, as well as
investments associated with the 2022 Commonwealth Games and
Coventry’s City of Culture.
WMCA and its constituent members have received several
investment packages to support investments in infrastructure
across the region. It has received an investment of over £650 million
to bring forward at least 35,000 additional new homes and £400
million to deliver more affordable housing.
WMCA and its constituent members have received a £200 million
investment in unlocking and accelerating the region’s pipeline of
brownfield sites. While local planning will remain in the hands of
the seven boroughs, WMCA will be able to analyse county-wide
brownfield sites and decide where new homes should be built.
WMCA has estimated that over 5,500 hectares of land are publicly
owned and offer opportunities for flagship development. The
combined authority has set up a task force to focus on this public
land regeneration.
With this substantial planned growth, it is essential the impact of the
CD&E sector is addressed. Circular processes and business models
as well as a move towards zero-carbon construction are necessary.
Some elements are already addressed in WMCA’s Zero Carbon
Homes Routemap and AMC Roadmap, and need to be built upon in
this Routemap.

West Midlands’ Circular Economy Routemap DRAFT

Analysis
The Construction, Demolition and Excavation (CD&E) sector in the
West Midlands is responsible for a staggering quantity of material
use and waste generated.
Based on the data collected, the CD&E sector consumes 18 million
tonnes of non-renewable materials every year. The CD&E sector is
the largest consumer of non-renewable materials in the region.
It accounts for 82% of the region’s non-renewable material use.
This is roughly the same as the UK’s CD&E sector’s consumption,
which accounts for 88% of the country’s non-renewable material
consumption.
Out of these 18 million tonnes of material used, 10 million tonnes are
processed and transformed into ‘outputs’, in this instance buildings
and infrastructure. 3.5 million tonnes of material is re-used or
recycled, although further analysis about how these materials are reused and/or re-processed is required.

The construction of HS2 stations in the West Midlands
offers an opportunity to trial circular design and
construction processes.

However, 4.5 million tonne of waste still makes its way to the
landfill every year. This represents 58% of the CD&E waste. A study
by Reconomy concluded that 1 tonne of construction waste can
be worth up to £1,000. This means the CD&E sector of the West
Midlands is currently wasting £5 billion worth of materials each year
by letting it go to the landfill.
Addressing the material consumption and waste generated by the
CD&E sector is critical given the extensive growth predicted for the
region.
By addressing the large environmental footprint of the CD&E sector,
the region can unlock economic and social opportunities whilst
reducing this sector’s impact on the natural environment.
Eco-Vicarage Eco-vicarage by Associated Architects is
located in Worcester and was the first homes in the UK
to have been awarded both the Zero Carbon Level 6
under the UK Code for Sustainable Homes and Passivhaus
accreditation.

23

Sectoral Analysis
Construction, Demolition and Excavation

Key:

Natural Resources - kilotonnes
Minerals - kilotonnes
Water - Mm3
Energy Carriers - kilotonnes
Energy - Gwh

Recycling - kilotonnes
Organics - kilotonnes
Landfill - kilotonnes
Incineration - kilotonnes
Losses - kilotonnes

Sectors

Inputs

Outputs
580 kt

Industry /
Manufacturing

Natural Resources
(renewable materials)

3202 kt

Recycling
/ Re-use

Housing
Minerals
(non-renewable
materials)

18094 kt

Organics

Public Water
Supply

Construction,
Demolition &
Excavation (CD&E)

Water

4558 kt

Landfill

Food & Agriculture

Energy Carriers

0.63 kt

Coal
Incineration
23.38 kt

Transport
Oil

665.9 Gwh

Gas (Gwh)

Waste water

Energy Generation
(non-renewable) (Gwh)

10807 kt

Energy
Generation
Energy Generation
(renewable) (Gwh)

Products
and Services

Losses*

Sludge

*Note: Insufficient data is available for losses, so an
indicative flow has been represented by a hashed fill.
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Sectoral Analysis
Construction, Demolition and Excavation
Potential Circular Economy Opportunities
– Circular design and circular strategies for the
construction sector present an excellent opportunity
to design out waste and pollution at the onset of the
construction process. WMCA’ s Zero Carbon Homes
Charter already encourages circular design.
– It is key to design for longevity, flexibility, adaptability and
disassembly, components that have been embedded for
example in Port Loop’s sustainability principles.
– Adopting circular design principles can also reduce
embodied carbon to up to 50%.
– By choosing lightweight structures, the amount of
materials used in construction can also be greatly
reduced.
– Considerations also need to be given to using renewable
materials, low-embodied carbon materials, natural
materials as well as recycled materials.
– WMCA could also become a leader in Advanced
Manufacturing in Construction (AMC) and Modern
Methods of Construction (MMC). It has already set up a
£50 million enabling fund to bring forward and support
the deployment of AMC and MMC in the region.

Jack Moody Holding
The Port Loop development in Birmingham has adopted a suite
sustainability principles for its 10,000 new homes. Of interest
here is its ‘pick n mix’ approach which ensures homes have been
designed and built to be flexible and adapt to resident’s changing
needs.

With the support of NISP, Jack Moody Holding, a
construction landscaping and recycling company
adopted a new approach to excavated materials.
All the material excavated was taken to their site
head office for aggregate separation. Recycled
material was taken back to the site for refill, reducing
the need for virgin material.
The company diverted 10,180t of materials away
from the landfill and saved 9,267t of virgin material.

– There is an opportunity for WMCA and local authorities
to lead on sites they acquire, invest or on public land they
develop.
– Opportunities also exist for brownfield regeneration and
land remediation, particularly with the announcements of
the National Brownfield Institute in Wolverhampton.
– It is important to capitalise on the University of
Wolverhampton’s built environment expertise and the
City of Wolverhampton’s ambition to create a National
Centre for Sustainable Construction and Circular
Economy.

West Midlands’ Circular Economy Routemap DRAFT

Biohm develops bio-materials, circular construction systems and
innovative business models. They are a leading pioneer in the
research and development of bio-based materials including of
bio-manufacturing materials for construction made from waste.
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Sectoral Analysis
Food and Agriculture
The West Midlands region was the birthplace of great
British food and drink icons such as Cadbury, Typhoo tea,
Bird’s Custard and Marston’s Beer. Today the region still
harbours food giants such as Mondelez International, East
End Foods, Allied Bakeries and Cleone Foods.
Context
The region is a hub for Research and Development (R&D) and
product development as well as manufacture and distribution within
the food sector. For example, the Manufacturing Technology Centre
in Coventry is currently working with agri-businesses to explore the
benefits of automation across the food supply chain.
Thanks to its surrounding rural areas, the West Midlands remains an
agricultural hub. The biggest agricultural contributors to the region’s
£2.4 billion output are milk, poultry meat, wheat and fruit (DEFRA,
2019).
The West Midlands is also home to several farms. The West
Midlands region has seen its income from farming increase by 34%
between 2015 and 2019, rising to £500 million. Grazing livestock
accounted for 28% of farmed area whereas cereal farms accounted
for an additional 26%.
Interestingly, the average farm size in the West Midlands in 2019 was
67 hectares. This is the smallest average farm size compared to other
English region.
The West Midlands has also seen an increase in locally-based
food movements and urban food growing schemes such as Edible
Eastside, Incredible Surplus and Make Play Eat initiatives. Allotments
are also popular across the region with 68 allotment associations
across the region.
The Food Trails research project is also exploring how the region’s
food system can be redesigned to eliminate food waste across the
entire supply chain.
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Analysis
A farm-to-gate scope has been used for the food and agricultural
sector (see Appendix A for more information on which activities are
included in this sector).
This sector is the largest consumer of natural resources, consuming
4,502,000t of renewable materials each year.
The sector relies heavily on gas, accounting for 21% of gas
consumption in the region. In this sector, gas is used mainly in food
processing activities.
Gas consumption in the sector dwarfs coal and oil use, representing
99% of the sector’s energy consumption. Once again, this is an
important statistics in the context of wider decarbonisation and
transitioning away from gas. It will be important to identify the most
energy intensive processes within the agricultural supply chain and
find alternative renewable sources of energy.

Mark Lea owns and farms Greenacres Farm with his
wife Liz, in Kemberton in Shropshire. Green Acres is 450
acre organic farm which Mark farms using agro-ecology
techniques.

High-quality data on the agricultural and food sector’s water usage
could not be obtained. It was determined that the sector uses 14
million m3 of water each year. Water usage will need to be address to
reduce the impact of food supply chains on the natural environment.
When looking at waste flows, a large amount of food waste still goes
to the landfill. 37% food waste goes to the landfill, which represents
238,000t of food waste. This is likely due to food processing plants
not separating organic waste. Organic waste generated on farms
does not end up in landfill with 378.000t of food waste is composted.
Several opportunities exist within the agriculture and food system.
Targeting large agri-businesses and their supply chains will help
reduce energy and water use throughout their processes. Other
interventions should also focus on food growing opportunity
within local community to reduce emissions associated with food
transportation.

Becca Stevenson is the grower at Five Acre Community
Farm near Coventry, a Community Supported Agriculture
(CSA) scheme - Five Acre Community Farm | Growing
with the Community
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Sectoral Analysis
Food and Agriculture

Key:

Natural Resources - kilotonnes
Minerals - kilotonnes
Water - Mm3
Energy Carriers - kilotonnes
Energy - Gwh

Recycling - kilotonnes
Organics - kilotonnes
Landfill - kilotonnes
Incineration - kilotonnes
Losses - kilotonnes

Sectors

Inputs

Outputs
Industry /
Manufacturing

Natural Resources
4502 kt
(renewable materials)

Recycling
/ Re-use

Housing
Minerals
(non-renewable
materials)

455 kt

378 kt

Public Water
Supply
Water

Construction,
Demolition &
Excavation (CD&E)

14 Million m³

Landfill

Food & Agriculture

0.06 kt

Energy Carriers

237 kt

Organics

Coal
Incineration
0.94 kt

Transport

Oil

21311.1 Gwh

Gas (Gwh)

Waste water

Energy Generation
(non-renewable) (Gwh)

4318 kt

Energy
Generation
Energy Generation
(renewable) (Gwh)

1507.3 GWh

Products
and Services

Losses*

Sludge

*Note: Insufficient data is available for losses, so an
indicative flow has been represented by a hashed fill.
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Sectoral Analysis
Food and Agriculture
Potential Circular Economy Opportunities
– Circular food systems do not generate waste with all byproducts or surpluses redistributed or re-used as inputs.
In a circular economy, organic resources such as those
from food by-products, are free from contaminants and
can safely be returned to the soil in the form of organic
fertiliser.
– Some of these by-products provide additional value
by creating new food products, fabrics for the fashion
industry, or as sources of bio-energy. These cycles
regenerate living systems, such as soil, which provide
renewable resources, and support biodiversity.
– Opportunities also exist in terms of eliminating food
waste going to the landfill. There is an opportunity
to tie food waste programmes with wider soil health
programmes of work.
– Opportunities also exist to enhance food packaging and
use bio-plastic or other alternatives. This will require
investments in waste infrastructure to support processing
of bio-plastics. This should build on existing research
such as SIMBIO or NOTPLA.

Agricultural recovery of wastewater treatment plant sludge plays
a critical role in maintaining water, air and soil health. Severn
Trent water is currently exploring option to use the sludge as
a nitrogen-rich fertiliser. In France, Suez has already rolled out
sludge recovery programmes which avoids production of 6,000t
of synthetic nitrogen in addition to 8,000t of phosphorus mineral
extraction.

West Midlands’ Circular Economy Routemap DRAFT

Set up in 2014 as the Real Junk Food Project,
Incredible Surplus collects food and other usable
materials that would otherwise go to waste from
supermarkets, restaurants and other sources to
provide them to individuals on a ‘Pay as you feel’
basis.
Since its inception, Incredible Surplus has
redistributed over 1,800t of waste food, cooked
and served over 36,000 meals and helped over 100
achieve a Level 2 Food Safety Certificate. It has
also seen a dozens of volunteers move on onto paid
employment.

– The food system also offers wider opportunities to
promote the circular economy and food resilience
within local communities. Such opportunities include
community hubs, urban agriculture initiatives or
community-supported agricultural programmes. An
example is Lufa Farms a Montreal food company who
are pioneers in the area of urban farming. In 2011, Lufa
planted the first seeds in the world’s first commercial
rooftop hydroponic greenhouse.
– Encouraging local food growing not only contributes
to food resilience and security, it can positively impact
health and well-being by encouraging healthier diets and
it delivers social value to local communities.

Incredible Surplus, Birmingham

SIMBIO is a joint project between Canada, Brazil, Poland and the
UK. In the UK, the project is led by Coventry University. SIMBIO
aims to address the environmental and social challenges of
bio-plastic packaging throughout the entire supply chain from
production to end of life management.
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Sectoral Analysis
Transport
The West Midlands is known as the golden
triangle of logistics and sits next to multiple
distribution centres, the East Midlands
Airport and nationally important ports.
Context
Freight and logistics movements are vital to the West Midlands
which lies at the centre of the UK’s motorway and railway networks.
Locally the West Midlands Key Route Network, comprising 605km
(7%) of all the roads within the local authority road network, is
crucial for the movement of national and regional road freight.
The West Midlands has a high concentration of haulage companies,
in particular around Birmingham and Sandwell alongside the M5 and
M6, as well as between Leicester and Nottingham alongside the M1.
The ‘logistics and transport technologies’ sector (which includes
some non-freight transport related jobs) employed 108,145 people
in the West Midlands (including non-constituent authorities) in 2017.
According to the Black Country Consortium, jobs in this sector
will increase by 16% by 2030, a figure that may change due to the
ongoing COVID-19 events.
Logistics and freight are crucial to support the growth of the
circular economy in the region as well as the decarbonisation of the
transport sector.
The West Midlands is also a hub for transport manufacturing and
innovations in mobility. Indeed, research and trials on hydrogen as
well as other alternative fuels are being trialled in the region.

Analysis
The transport sector has been analysed as part of this baseline
analysis. For the purpose of this analysis, the transport sector
refers to (see Appendix A for more information on which activities
are included in this sector). Vehicle manufacturing and battery
development sit within the industry and manufacturing section.
Transport is the biggest consumer of non-renewable energy in the
region. It accounts for 35% of non-renewable energy in the region,
which represents 42,939.36 GWh per year.
Transport is the largest consumer of oil, accounting for 84% of
oil consumption in the region. This is following by industry and
manufacturing which only consume 9% of the region’s oil resources.
A transition to renewable energy to power the transport system will
be key for the West Midlands to reduce its carbon footprint and
transition to a circular economy.
It will be key to consider the role of logistics in enabling a
circular economy in the region. It will also be critical to look at
innovations within the transport system, including hydrogen
refuelling, lightweight rail, reverse logistics and consolidation hubs,
autonomous vehicles and light rail freight.

Coventry City Council is currently leading a research and
development project on very light rail. This project aims
to deliver all of the benefits of trams but at a fraction of
the cost in order to help improve air quality and reduce
congestion.

Finally, it is worth noting the transport sector consumes
approximately 8,000t of natural resources. This includes additives
and bio-fuels, woods and products of wood and cork, as well as
products of forestry or logging used for fuel.

The Tyseley Energy Park hosts the UK’s first
multi-fuel, open access, low and zero carbon fuel
refuelling station.

West Midlands’ Circular Economy Routemap DRAFT
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Sectoral Analysis
Transport

Key:

Natural Resources - kilotonnes
Minerals - kilotonnes
Water - Mm3
Energy Carriers - kilotonnes
Energy - Gwh

Recycling - kilotonnes
Organics - kilotonnes
Landfill - kilotonnes
Incineration - kilotonnes
Losses - kilotonnes

Sectors

Inputs

Outputs
Industry /
Manufacturing

8 kt
Natural Resources
(renewable materials)

Recycling
/ Re-use

Housing
Minerals
(non-renewable
materials)

Organics

Public Water
Supply

Construction,
Demolition &
Excavation (CD&E)

Water

Landfill

Food & Agriculture

Energy Carriers

0.7 kt

Coal
Incineration

3,385.52 kt

Transport

Oil

Gas (Gwh)

Waste water

Energy Generation
(non-renewable) (Gwh)
Energy
Generation
Energy Generation
(renewable) (Gwh)

Products
and Services

Losses*

Sludge

*Note: Insufficient data is available for losses, so an
indicative flow has been represented by a hashed fill.
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Sectoral Analysis
Transport
Potential Circular Economy Opportunities
– The logistics and transport sectors are enablers of the
circular economy by enabling better sharing of materials
between different companies and/or sectors.
– Logistics need to be configured to support the circular
economy. This will also require some investment in
storage facilities and excess material hubs. This should
also build on existing 5G pilot projects being rolled out by
WM5G.
– Opportunities also exist in transitioning away from oil
and coal and move towards renewable source of energy
(biogas, hydrogen etc.). There are some opportunities
around using waste heat as fuel for vehicles, which is
already being trialled at the Tyseley Energy Park.
– It is worth exploring the use of street sweeping machines
to recover materials, including precious metals, and to
prevent micro plastics from entering the ocean.

Midlands Future Mobility
Transport for West Midlands is setting up a Future Mobility
Zone which seeks to deploy new mobility services and transport
innovation, improving journeys across the region.

– Opportunities to adopt first and last mile, fully electric,
reverse logistic chains for urban areas should be explored
in order to reduce traffic and HGV movements.

Midlands Future Mobility, by Transport for West
Midlands, is instrumenting more than 100 miles
of roads in Coventry, Solihull and Birmingham for
Computer Aided Vehicles (CAV) developers to
come and test their new technology and bring their
manufacturing operations to the region.
This is helping to create a cluster effect that is
establishing the West Midlands as a premier location
for CAV-related companies. It will support better
logistics and movements across the region, enabling
circular business models and a reduction in carbon
emissions associated with transport.

University of Birmingham is working with Bentley motors to
deliver a sustainable source of rare earth magnets for electric and
hybrid vehicles. The project aims to establish the first end to end
supply chain of recycled rare earth magnets in the UK.
West Midlands’ Circular Economy Routemap DRAFT
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Material Flow Analysis
Summary
Conclusion
Conducting a high-level material and waste flow analysis is
considered best practice, as seen with circular economy pioneers
such as the Netherlands and Finland.
For the West Midland region, five sectors were selected and
analysed. It is important to note that sectors such as retail and
healthcare were not included in this analysis. They are still relevant
and the principles developed in the next sections of the Routemap
can be applied to them.
An immediate recommendation is that detailed sector-based
material and waste flow modelling should be produced in the
next ten years to inform next steps beyond those proposed in the
Routemap. This is the approach taken by Amsterdam, London and
Finland.
Priority Areas
Based on the material and waste flow analysis conducted, three
priority areas were selected. These priority areas were selected
based on the following criteria:
• The sector is a significant consumer of material or generates
significant amount of waste.
• Several potential circular economy opportunities were identified
for this priority area.

in remanufacturing and industrial symbiosis. The region could
particularly focus on the nexus between transport manufacturing,
battery development and renewable energy. Cluster 3 identified
previously in Coventry could become a hub for circular
manufacturing.
2. Sustainable Construction: The CD&E sector is the largest
consumer of non-renewable resources and producer of waste
in the region. The West Midlands could become a leader
in sustainable, circular, zero-carbon construction for new
developments and retrofitting projects. Cluster 1 identified
in Wolverhampton could become a leader in sustainable
construction.
3. Sharing Economy and Circular Food: Rethinking our food
system and fostering a sharing economy can create jobs and
deliver social value to the region, whilst reducing environmental
degradation associated with consumption patterns. The West
Midlands could build a vibrant sharing economy where local
communities can flourish. In particular, it can capitalise on its
existing agri-businesses and community-based food schemes
to create circular food systems that maintain the health of the
natural environment. Cluster 2 identified in Birmingham could
catalyse the sharing economy in the region and use existing foodbased initiatives to galvanise local communities.
Next Chapters

• Transitioning to circular processes for those priority areas
would create new jobs, contribute to social value and reduce
greenhouse gas emissions.

The next chapters of this document will:

• The priority area builds on existing expertise and best practice
within the region and will help scale-up existing projects
including clusters identified in the region.

• Select opportunities will be developed into a Circular Economy
Routemap for the region.

The priority areas are:
1. Circular Manufacturing: The industry and manufacturing sector
in the West Midlands is a large consumer of resources and
already shows great potential for circularity thanks to existing
regional expertise and existing projects. The West Midlands could
become the UK’s green industrial revolution hub and a pioneer
West Midlands’ Circular Economy Routemap

• Provide a long list of proposed opportunities for each priority
area.

• Enabling drivers such as policy, procurement, finance,
governance, technology and innovation will also be explored as
part of the Routemap.
• Three investment cases will be developed for projects that have
the potential to scale up and/or accelerate the circular economy
in the West Midlands.

32

Appendices

West Midlands’ Circular Economy Routemap

33

Appendix A
Material Flow Analysis
Methodology
Methodology Steps

For this reason, the sectors had to be re-thought
as follows:

Step 1: Selecting resources, sectors and waste
types

• The sectors of Households and Construction
were kept and renamed Housing and
Construction, Demolition and Excavation
(CD&E).

The choice of resources (inputs), sectors and
waste types (outputs) to include in this analysis
was informed by Metabolic’s Circularity Gap
Report, as well as their case study Circular
Charlotte.
It is important to note that no standard
methodology exists to conduct material and
waste flow analysis.
The choices made in selecting these inputs,
sectors and outputs were also tailored to
WMCA’s context, previous studies undertaken
and conversations with stakeholders. In
particular, the latter informed the selection of
key sectors of interest.
Resources (inputs)
• Inputs in Metabolic’s report include ores and
minerals, which have been grouped under
Minerals for this analysis.
• Fossil fuels have been grouped under Energy
Carriers.

• Commercial, which included a range of
services and sectors such as Transportation
& Warehousing, Food services,
Manufacturing, Trade, was dissected and
split into relevant sectors for this analysis.
Out of this came the sectors: Industrial &
Manufacturing, Agriculture & Food and
Transport.
• Energy generation was added as a Sector to
encapsulate renewable and non-renewable
energy generation.
Waste (outputs)
Outputs in this analysis are mainly in the form of
waste. Based on the Circular Charlotte example
the following outputs are used in this analysis:
• Recycling was modified to Recycling/Re-use
as it was deemed important to address the
topic of waste re-use.

• Water was added as new input of interest.

• Composting was renamed Beneficial use of
Organics to encapsulate certain waste types
which did not fit clearly under composting,
such as Anaerobic Digestion.

Sectors

• Landfill was kept without modification.

The Circular Charlotte report uses the sectors:
Households, Commercial, Construction, Public.
This analysis was performed solely as a waste
flow analysis, whereas the WMCA analysis had
the intention of mapping waste, material flows,
water, energy generation and carbon emissions.

• Incineration, which does not figure in
Metabolic’s report, was added to this
analysis.

• Biomass has been grouped under Natural
Resources.
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• Wastewater was also added as a new output
of interest to map the flows of water from
start to finish.

• Products & Services and Losses were added
to the analysis to map resources which do
not end up in the waste stream. Further
definitions are provided in the sections
below.
A complete breakdown of what has been
included in each input, sector and output is
provided in Tables 4,5,6 and 7.
Step 2: Measuring the inputs
This section focuses on the left-hand side of the
material and waste flow analysis diagrams.
Natural resources and minerals
The following steps taken were:
1. Natural Resource and Mineral flows are
taken from Exiobase. Exiobase is a global,
detailed Multi-Regional Environmentally
Extended Supply-use Table (MR-SUT) and
Input-Output Table (MR-IOT). Information on
supply and use is available for 44 countries,
covering 200 products and 163 industries.
2. The first step was to classify the products by
product type: natural resources (renewable
resources), minerals (non-renewable
resources), and N/A. These are shown in
Table 4.
3. The second step was to classify the
industries into sectors: Industry &
Manufacturing, Construction, Demolition
and Excavation (CD&E), Agriculture & Food,
Transport, Energy generation (renewable
and non-renewable). These are shown in
Table 5.
4. Once this classification of both the products
and activities was made, the flow of
resources from all countries, by resource
type into each sector was visible for the UK.

5. The next step consisted of interpolating this
national data for the West Midlands region
(as described in the ‘Interpolation’ step
further below).
Energy
The following steps were taken:
1. Flows of energy carriers (coal, oil and gas)
flowing into each sector are widely available
for the Local Authority (LA).
2. For sectors of CD&E and Energy generation,
LA data is not available. Consequently,
the national dataset, Digest of UK Energy
Statistics (DUKES), has been used to
proportionally split the energy carriers
flowing into ‘Industrial’.
3. Similarly, for Energy generation (or
Electricity), only the sectors of Industry &
Commercial and Housing are covered in
the LA dataset. Therefore, national datasets
(DUKES) were used to proportionally split
the energy carriers flowing into the missing
sectors.
4. It was important to have a uniformity in units
across flows as much as possible, in order to
allow an appropriate comparison between
flows. For energy carriers, a reasonable
decision was to convert all flows of coal, oil
and gas into values of tons of oil equivalent.
This was done by taking the data values in
Gigawatt hours, and using gross calorific
values (CVs) of coal, oil and gas to convert
into tons of oil equivalent.
5. Renewables include wind, wave and tidal,
solar PV, hydro, landfill gas, sewage gas,
other bioenergy, anaerobic digestion,
biomass and waste.
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Material Analysis
Methodology
Please note: Nuclear energy is not used in the
region, so it is not included in the analysis.

Step 3: Measuring the outputs

Water

This section focuses on the right-hand side of
the material and waste flow analysis diagrams.

The following steps were taken:

Waste

1. National water abstraction data is available
under the following categories: Public water
supply, Spray irrigation, Agriculture (excl.
spray irrigation), Electricity supply industry,
Other industry, Fish farming, cress growing,
amenity ponds, Private water supply, Other.

The following steps were taken:

2. Data is available for the Midlands and is
interpolated for the West Midlands

2. There are 20 facility types for the region.
In the first stage, these were classified into
sectors: Industrial & Commercial wastes,
Housing wastes, Construction wastes and
Agriculture & Food wastes.

3. Little information is provided in the
methodology documents for water
abstraction as to what sectors may be
included in “Public water supply”, which
represents the area with largest share of
water abstracted. From a document by The
Open University entitled Water in the UK,
it states that “the public water supply is the
water abstracted, purified and distributed
through water mains to houses, offices,
some industries and farms by the water
companies”. For this reason, the integration
of data on water supply is incomplete.
4. Water abstraction for CD&E is not provided
in the data. This is likely to be included
in either ‘Other Industry’ or ‘Public Water
Supply’. For this reason, water supply to
CD&E cannot be mapped to a sufficient level
of detail.
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1. The UK Waste Interrogator was used to
gather data on the flow of waste from
different sectors for the West Midlands
region.

3. The waste types are found under European
Waste Codes (EWCs) and each waste
type was classified into the chosen waste
sectors: Recycling/Re-use, Beneficial use of
organic waste, Landfilling and Incineration.
Beneficial use of organic waste was initially
classified under Composting, but initial
analysis of the waste data revealed some
EWCs such as ‘Anaerobic digestion’ did not
fit clearly into Composting, so this category
was renamed. The full list of EWCs alongside
their assigned waste sector can be found in
Table 6.
Wastewater
The following steps were taken:
1. Wastewater data has been provided for the
WMCA (not West Midlands). A total volume
of wastewater and tonnage of sludge is
provided.

2. No information is available regarding the
relative distribution of wastewater by sector.
For this reason, the assumption is made that
wastewater is proportional in distribution
by sector to water supply by sector. E.g.
The water supply industry accounts for
49% of the total water abstracted, so it
is also responsible for producing 49% of
wastewater.
3. The flow of sludge would usually end
up in Landfill, Incineration, Farmland,
Surface Water or Others, as shown in the
Department for Environment, Food & Rural
Affairs (DEFRA) report Sewage Treatment in
the UK. However, due to outdated nature of
this report and the data contained within, as
well as the lateness in receiving wastewater
data, this flow was not included in the
analysis.
Step 4: Measuring greenhouse gas emissions
Emissions associated with the flows of materials
and waste through each sector were measured.
Please note: For the context of this analysis,
the West Midlands region includes WMCA’s
constituent members as well as the
geographical boundaries of the three LEPs.
Greenhouse gas (GHG) conversion factors
The following steps were taken:
1. National GHG conversion factors from the
were used to produce the Emissions Sankey
flowchart by accounting for the estimated
GHG emissions produced by the use and
consumption of natural resources and
minerals (scope 3 upstream), water (scope
3 upstream), fossil fuels (scope 3 upstream),
waste (scope 3 downstream) and electricity
distribution (scope 1).

2. Conversion factors for material use of
minerals and energy carriers are applied
with conversion factors from the UK GHG
conversion factors dataset.
• Fossil fuels – gross caloric values (CVs)
used (rather than net CVs), to report
the complete combustion of energy
carriers.
• When information is not unavailable
regarding if a product from the
Exiobase or Waste interrogator
database is of ‘primary material
product’, ‘re-used’, ‘open-loop
source’ or ‘closed-loop source’, the
conservative assumption was made
that the material is of ‘primary material
product’, ie. a product made from
virgin materials.
3. Information on metals is very limited in this
database, so data on metals conversion
factors is gathered from a journal paper
entitled the Life Cycle Assessment on
Metals.
4. Similarly, for natural resources and foods,
conversion factors are taken from the source
Our World in Data. Food conversion factors
were only accounted for in the stages
of “Land use change”, “Animal feed” and
“Farm”. Stages of “Processing”, “Transport”,
“Packaging” and “Retail” were discarded.
The database captures the global average
impact of those stages, which means the
range of impacts from these stages can
vary significantly and introduce error to the
model, which is why we have excluded them.
In contrast, the stages ‘land use change’,
‘animal feed’ and ‘farm’ are generally
modelled for each region in the database,
so are much more accurate and less likely to
introduce error into the calculations.
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GHG emissions
The following steps were taken:
1. Whereas the conversion factors are used to
represent Scope 2 and 3 emissions, Scope
1 emmisions are directly available from
National and Regional databases for each
sector.
2. LA data on scope 1 emissions from each
sector group was considered for use in
this analysis, however data was missing
for the scope of this analysis regarding
Energy generation. Furthermore, distinction
between Industry and CD&E is not clear
and therefore it is difficult to know the split
of emissions between these sectors. As a
consequence, national emissions data was
used and interpolated for the region.
3. For Transport emissions - air and shipping
transport does not occur within the West
Midlands area and is therefore excluded
from the analysis.
Step 5: Interpolation
The following steps were taken:
1. Interpolation was used when regional data
for the West Midlands was unavailable or
incomplete for use.
2. Interpolation for National (UK) to regional
(West Midlands) was performed on data
for natural resources, minerals, energy and
emissions. Interpolation for Midlands to
West Midlands was performed on data for
water abstraction.
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3. For the sectors of Industry & Commercial,
CD&E, Agriculture & Food and Transport,
interpolation was done with the use of the
national dataset of Gross Value Added (GVA)
by sector.
4. For Housing, interpolation was done with the
use of population data.
5. No GVA information is given for interpolating
Energy generation for the region. As a
consequence, the GVA’s from other sectors
are averaged, and used to interpolate for
Energy generation.
Step 6: Measuring products & services and
losses
The following steps were taken:
1. Products & Services are the portion of
materials going into each sector which do
not end up as waste. They form the Product
& Services that we acquire and use. They are
calculated from the difference in materials
(natural resources and minerals) entering a
sector, and the waste leaving.

Limitations

Missing Data

Interpolating from national to regional may not
always be representative of the West Midlands’
actual figures.

Water supply – as discussed previously, water
abstraction data is limited for use. Little
information has been given as to what sectors
may be included in “public water supply”, which
represents the area with largest share of water
abstracted.

For material conversion factors, assuming that
materials are of ‘primary material product’,
when not specified otherwise, may lead to
some conservative scope 3 (upstream and
downstream) Ghg emission figures.
Wastewater data coming from each sector was
not available. As a result, the assumption had
to be made that the proportion of wastewater
coming from each sector was proportional to
the water abstracted by each sector. This is a
very approximative assumption and unlikely
to be reflective a real condition. Furthermore,
the data applies to the WMCA region (as
opposed to the West Midlands which was used
throughout). This will entail slightly smaller
figures for Wastewater.

Wastewater – as discussed previously,
wastewater data for the the WMCA is provided.
However, wastewater distribution by sector and
applied to the West Midlands region is missing
from this analysis.

2. Losses are valuable materials and
resources lost during transmission and
conversion due to system inefficiencies or
failures. Information regarding Losses in
manufacturing and consumption of products
is difficult to obtain. However, this section
was included to indicate an area which
should be considered.
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Tables and Definition
Region: In this analysis, region refers to the
geographical boundaries which contains:

Table 4: Breakdown of inputs
Inputs in Material
and Waste Flow
Analysis

• WMCA’s local authority members’ areas;
• LEPs geographical area.
Year: According to best practice, the most
recent datasets have been used. In this case the
year is 2019-2020. Only the Exiobase has data
dating from 2011. It is not expected that data
on exiobase would have changed significantly
between 2011-2019/20. This is an appropriate
methodology for high-level, indicative analysis.

Food products not elsewhere classified (nec), and Beverages, Paddy rice, Wheat, Cereal grains nec , Vegetables, fruit, nuts, Plant-based fibers,
Crops nec, Oil seeds, Sugar cane, sugar beet, Sugar, Products of vegetable oils and fats, and Processed rice.

•

Cattle, Pigs, Poultry, Meat animals nec, Animal products nec, Raw milk, Products of meat cattle. Products of meat pigs, Products of meat
poultry, Meat products nec, Dairy products, Fish and other fishing products; services incidental of fishing (05) and other Fish products

•

Manure (conventional treatment), Manure (biogas treatment)
Products of forestry, logging and related services (02) Wood and products of wood and cork (except furniture); articles of straw and plaiting
materials (20), Wood material for treatment, Re-processing of secondary wood material into new wood material
Tobacco products (16)

•

Textiles (17), Wearing apparel; furs (18), Leather and leather products (19)

•

Pulp, Wool, silk-worm cocoons, Secondary paper for treatment, Re-processing of secondary paper into new pulp, Paper and paper products,
Printed matter and recorded media (22)

•

N-fertiliser, P- and other fertiliser, Chemicals nec; additives and biofuels

•

Uranium and thorium ores (12), Iron ores, Copper ores and concentrates, Nickel ores and concentrates, Aluminium ores and concentrates,
Precious metal ores and concentrates, Lead, zinc and tin ores and concentrates, and Other non-ferrous metal ores and concentrates

•

Plastics, basic, Secondary plastic for treatment, Re-processing of secondary plastic into new plastic, Rubber and plastic products (25)

•

Glass and glass products, Secondary glass for treatment, Re-processing of secondary glass into new glass

•

Stone, Sand and clay, Ceramic goods, Bricks, tiles and construction products, in baked clay, Cement, lime and plaster, Ash for treatment, Reprocessing of ash into clinker, and Other non-metallic mineral products

•

Basic iron and steel and of ferro-alloys and first products thereof, Secondary steel for treatment, and Re-processing of secondary steel into
new steel, Aluminium and aluminium products, and Secondary aluminium for treatment, and Re-processing of secondary aluminium into new
aluminium, Lead, zinc and tin and products thereof, and Secondary lead for treatment, Re-processing of secondary lead into new lead, Copper
products Secondary copper for treatment, and Re-processing of secondary copper into new copper

•

Other non-ferrous metal products and Secondary other non-ferrous metals for treatment, Re-processing of secondary other non-ferrous metals
into new other non-ferrous metals, Precious metals, and Secondary precious metals for treatment, and Re-processing of secondary precious
metals into new precious metals

•

Chemical and fertilizer minerals, salt and other mining and quarrying products nec.

Water

•

Water

Energy Carriers

•

Coal, Oil and Gas

The following tables are included:
Table 4: Breakdown of inputs
Table 5: Breakdown of sector activities
Table 6: Breakdown of outputs

West Midlands’ Circular Economy Routemap

•

Natural Resources •
(renewableresources)
•

Due to the COVID-19 pandemic it is expected
2020-2021 will look different. It is recommended
the data obtained from the 2021 Census is used
for future, more accurate modelling.

Table 7: List of unclassified Exiobase activities

Breakdown of Components Included

Minerals (nonrenewable
resources)
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Table 5: Breakdown of sector activities
Sectors in Material
and Waste Flow
Analysis

Breakdown of Activities Included

Energy generation
(non-renewable)

•

Production of electricity by coal, Production of electricity by gas, Production of electricity by petroleum and other oil derivatives and Production of electricity nec

Energy generation
(renewable)

•

Production of electricity by hydro, Production of electricity by wind, Production of electricity by biomass and waste, Production of electricity by solar photovoltaic, Production of electricity by solar
thermal, Production of electricity by tide, wave, ocean, Production of electricity by Geothermal

•

Extraction of crude petroleum and services related to crude oil extraction, excluding surveying, Extraction of natural gas and services related to natural gas extraction, excluding surveying,
Extraction, liquefaction, and regasification of other petroleum and gaseous materials

•

Mining of coal and lignite; extraction of peat (10), Mining of uranium and thorium ores (12), Mining of iron ores, Mining of copper ores and concentrates, Mining of nickel ores and concentrates,
Mining of aluminium ores and concentrates, Mining of precious metal ores and concentrates, Mining of lead, zinc and tin ores and concentrates, and Mining of other non-ferrous metal ores and
concentrates. Quarrying of stone, and Quarrying of sand and clay, and Mining of chemical and fertilizer minerals, production of salt, other mining and quarrying n.e.c.

•

Manufacture of fabricated metal products, except machinery and equipment (28) Manufacture of machinery and equipment n.e.c. (29) Manufacture of office machinery and computers (30)
Manufacture of electrical machinery and apparatus n.e.c. (31) Manufacture of radio, television and communication equipment and apparatus (32) Manufacture of medical, precision and optical
instruments, watches and clocks (33) Manufacture of motor vehicles, trailers and semi-trailers (34), Manufacture of other transport equipment (35), Manufacture of furniture; manufacturing n.e.c.
(36), and Manufacture of gas.

•

Manufacture of wood and of products of wood and cork, except furniture; manufacture of articles of straw and plaiting materials (20), Re-processing of secondary wood material into new wood
material, Pulp, Re-processing of secondary paper into new pulp, Paper, and Publishing, printing and reproduction of recorded media (22) Manufacture of textiles (17), Manufacture of wearing
apparel; dressing and dyeing of fur (18), Tanning and dressing of leather; manufacture of luggage, handbags, saddlery, harness and footwear (19) Manufacture of coke oven products, Petroleum
Refinery, Processing of nuclear fuel, Plastics, basic, Re-processing of secondary plastic into new plastic, Manufacture of rubber and plastic products (25) Manufacture of glass and glass products,
Re-processing of secondary glass into new glass, and Manufacture of ceramic goods

•

Precious metals production , Re-processing of secondary precious metals into new precious metals, Aluminium production, Re-processing of secondary aluminium into new aluminium, Lead, zinc
and tin production, Re-processing of secondary lead into new lead, Copper production, Re-processing of secondary copper into new copper, Other non-ferrous metal production, Re-processing of
secondary other non-ferrous metals into new other non-ferrous metals, and Casting of metals.

•

Household water consumption, waste and energy.

•

Manufacture of bricks, tiles and construction products, in baked clay, and Manufacture of cement, lime and plaster

•

Re-processing of ash into clinker, Manufacture of other non-metallic mineral products nec, and Manufacture of basic iron and steel and of ferro-alloys and first products thereof, and Re-processing
of secondary steel into new steel Construction (45) and Re-processing of secondary construction material into aggregates

•

Cultivation of paddy rice, Cultivation of wheat, Cultivation of cereal grains nec, Cultivation of vegetables, fruit, nuts, Cultivation of oil seeds, Cultivation of sugar cane, sugar beet, Cultivation of
plant-based fibers, and Cultivation of crops nec

•

Cattle farming, Pigs farming, Poultry farming, Meat animals nec, Animal products nec and Raw milk, Fishing, operating of fish hatcheries and fish farms; service activities incidental to fishing (05)
and Manufacture of fish products. Processing of meat cattle, Processing of meat pigs, Processing of meat poultry, Production of meat products nec, Processing vegetable oils and fats, Processing
of dairy products, Processed rice, Sugar refining, Processing of Food products nec, and Manufacture of beverages

•

Manure treatment (conventional), storage and land application, and Manure treatment (biogas), storage and land application, N-fertiliser, P- and other fertiliser, Forestry, logging and related service
activities (02) and Wool, silk-worm cocoons Manufacture of tobacco products (16)

•

Rail, Road. Aviation and shipping are excluded.

Industry and
Manufacturing

Housing
CD&E

Food and
Agriculture

Transport

West Midlands’ Circular Economy Routemap
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Table 6: Breakdown of outputs
Outputs in Material
and Waste Flow
Analysis

Recycling/Re-use

Organics

Landfill

Incineration

Wastewater

Table 7:List of Unclassified Exiobase Activities
Breakdown of Components Included

•

Civic Amenity (CA) site

•

Construction and Timber Manufacturing

•

Material Recycling Facility, Metal Recycling, Paper Recycling

•

Hazardous Waste Transfer and Non-Hazardous Waste Transfer / Treatment

•

Waste from Electrical and Electronic Equipment (WEEE) treatment facility

•

Non-Ferrous Metal reprocessing

•

Recovery of Waste and Freegle household re-use figures

•

Physical Treatment

•

Biological treatment and Chemical Treatment

•

Anaerobic digestion and Composting

•

Car Breaker

•

Clinical Waste Transfer / Treatment, and Physical-Chemical Treatment

•

Deposit of waste to land (recovery)

•

Hazardous Waste Transfer/Treatment, Hazardous Merchant Landfill

•

Inert Landfill, and Inert Waste Transfer / Treatment

•

Non Hazardous (SNRHW) Landfill, and Non Hazardous Landfill

•

Mobile Plant - Landspreading, and Mobile Plant - Unknown

•

Municipal Waste Incinerator

•

Co-Incinerator

•

Wastewater

•

Sludge (dry matter)

West Midlands’ Circular Economy Routemap

List of Unclassified
Exiobase Activities*

•

Renting of machinery and equipment without operator
and of personal and household goods (71), Computer and
related activities (72), Research and development (73),
Other business activities (74), Public administration and
defence; compulsory social security (75), Education (80),
Health and social work (85)

•

Incineration of waste: Food, Incineration of waste: Paper,
Incineration of waste: Plastic, Incineration of waste:
Metals and Inert materials, Incineration of waste: Textiles,
Incineration of waste: Wood, Incineration of waste: Oil/
Hazardous waste

•

Biogasification of food waste, incl. land application,
Biogasification of paper, incl. land application, and
Biogasification of sewage slugde, incl. land application

•

Composting of food waste, incl. land application, and
Composting of paper and wood, incl. land application

•

Waste water treatment, food, and Waste water treatment,
other

•

Landfill of waste: Food, Landfill of waste: Paper, Landfill of
waste: Plastic, Landfill of waste: Inert/metal/ hazardous,
Landfill of waste: Textiles, Landfill of waste: Wood

•

Activities of membership organisation n.e.c. (91),
Recreational, cultural and sporting activities (92), Other
service activities (93), Private households with employed
persons (95), Extra-territorial organizations and bodies

*List of activities that could not be classified into the sectors chosen for this analysis.
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Data Sources
Topic

Corresponding Flows in
Material and Waste Flow Description of Data
Analysis

Natural Resources
and Minerals

Natural Resources and
Minerals flowing into
sectors.

Worldwide flow of products (164 defined) into activities EXIOBASE 3.3.17 hsut 2011
(164 defined).

https://www.exiobase.eu/index.php/data-download/
exiobase3hyb

Energy carriers into
each sector and Energy
generation

Sub-national data on fuel type being used by sector.

https://www.gov.uk/government/collections/totalfinal-energy-consumption-at-sub-national-level

Renewables into Energy
generation

Sub-national data on renewable energy type being
used for energy generation.

Energy

Water Supply

Waste

Wastewater

GHG Conversion
Factors

Source of Data

Department for Business, Energy & Industrial Strategy
Sub-national total final energy consumption data 2019
Department for Business, Energy & Industrial Strategy
Regional Renewable Statistics 2019

Source Link

https://www.gov.uk/government/statistics/regionalrenewable-statistics

Energy carriers and
National data on fuel type being used by sector and
electricity generation into energy generation.
each sector

Department for Business, Energy & Industrial Strategy

Water abstraction by
sector

National water abstraction for a limited number of
sectors

Department for Environment, Food & Rural Affairs

Recycling, Organics,
Landfilling and
Incineration waste from
the sectors of Industrial
& Commercial, Housing,
CD&E and Agriculture &
Food.

Waste data for the West Midlands sorted by waste
types (EWC) and facility type.

Environmental Agency

Household Re-use waste

Househould re-use data for the West Midlands

Freegle 2020 Contact: Edward Hibbert

Wastewater and Sludge
from sectors

Total wastewater treated and biosolids produced in the Severn Trent Water 2002 Contact: Richard Smith
WMCA area across the 18 wastewater treatment works
and 4 sludge treatment centres.

N/A

GHG conversion factors
for converting materials
or electricity

UK GHG conversion factors for Materials (for Use and
for Waste), fossil fuels, water, electricity.

Department for Business, Energy & Industrial Strategy

https://www.gov.uk/government/collections/
government-conversion-factors-for-companyreporting

GHG conversion factors
for food products

Global GHG conversion factors for food products

Our World in Data 2020

https://ourworldindata.org/food-choice-vs-eatinglocal

GHG conversion factors
for metal products

GHG conversion factors for metals

Life Cycle Assessment of Metals: A Scientific Synthesis
2014

https://journals.plos.org/plosone/article?id=10.1371/
journal.pone.0101298

West Midlands’ Circular Economy Routemap

Digest of UK Energy Statistics (DUKES) 2019

ENV15 - Water abstraction tables for England 2019

Waste Data Interrogator - Wastes Received (Excel) Version
4 2019

Government conversion factors for company reporting of
greenhouse gas emissions 2020

https://www.gov.uk/government/collections/digestof-uk-energy-statistics-dukes
https://www.gov.uk/government/statistical-data-sets/
env15-water-abstraction-tables
https://data.gov.uk/dataset/d409b2ba-796c-443682c7-eb1831a9ef25/2019-waste-data-interrogator

N/A
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Data Sources- Continued

Emissions

Interpolation

Methodology
Guidance
Example Project
Inspiration

Emissions (Scope 1) from
each sector

National data on emissions produced by each sector
(Scope 1 emissions).

Department for Business, Energy and Industrial Strategy

Emissions (Scope 1) from
each sector

Sub-national data on emissions produced for a limited
number of sectors (Scope 1 emissions).

Department for Business, Energy & Industrial Strategy

https://data.gov.uk/dataset/9568363e-57e5-4c339e00-31dc528fcc5a/final-uk-greenhouse-gasFinal UK greenhouse gas emissions national statistics 2020 emissions-national-statistics

UK local authority and regional carbon dioxide emissions
national statistics 2019

https://www.gov.uk/government/collections/uk-localauthority-and-regional-carbon-dioxide-emissionsnational-statistics

Gross value added (GVA) GVA by sector for the UK and the West Midlands.
ONS
by sector for interpolation Used to interpolate Emissions, Energy, Water supply,
Natural Resources and Minerals data, for the sectors of Regional gross value added (balanced) by industry: all
Indsutry & Commercial, CD&E, Agriculture & Food and NUTS level regions 2019
Transport.

ONS NUTS

Population data for
interpolation

Population data for the UK and the West Midlands.
Used to interpolate Emissions, Energy, Water supply,
Natural Resources and Minerals data, for the sector of
Housing.

ONS

ONS Dataset

N/A

This document provided guidance for producing the
material and waste flow analysis.

Metabolic A Roadmap for Building Circular Value Chains
2017

https://www.metabolic.nl/publications/screen/

N/A

This document sets out a high quality example that
was used as inspiration for producing the material and
waste flow analysis.

Metabolic CIRCULAR CHARLOTTE Towards a zero waste
and inclusive city 2018

https://www.metabolic.nl/publications/circularcharlotte/

N/A

Information regarding water abstraction in the UK.

The Open University

https://www.open.edu/openlearn/science-mathstechnology/science/environmental-science/waterthe-uk/content-section-2

Estimates of the population for the UK, England and
Wales, Scotland and Northern Ireland 2019

Water in the UK, 2019
N/A

Information regarding sewage treatment in the UK

Department for Business, Energy & Industrial Strategy
Sewage Treatment in the UK 2002

Additional Sources
N/A

West Midlands’ Circular Economy Routemap

Methodology for calculating circular transition
indicators. Used for calculating the circularity gap and
circular material productivity values.

World Business Council for Sustainable Development
Circular Transition Indicators V2.0, Metrics for Business,
by Business (2021)

https://assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/
file/69582/pb6655-uk-sewage-treatment-020424.pdf
https://www.wbcsd.org/Programs/CircularEconomy/Factor-10/Metrics-Measurement/
Resources/Circular-Transition-Indicators-v2.0Metrics-for-business-by-business
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