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Foreword

The Black Country was built on innovatiand energyIin the 18" and 19" centuries i blazed a trail
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Repowering the Black Countoyings those traditions into the 2lcentury. It sets out a vision for

clean economic growtdrawing onthe latest innovationsn supplychain and manufacturing

thinking and in clean energy technology. Once again it points to a path the rest of the country can
follow.

Our vision is strongly supported by the Local Enterprise Partnership; by the four Black Country local
authorities; by bumesses of all sizes across the region; by the Mayor and West Midlands Combined
Authority; and by our regional universities.

Our plans have been carefullieveloped in the context of national decarbonisation strategiestand
support and dovetail withhe plans of the other strategic industrial clusters

I look forward to continuing to work witlocal, regional and national partners to turn our vision into
a reality.

P v wello—

Tom Westley DL
Chair, Black Country LEP
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Executive Summary
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cluster in the Black Countrit.will enable clean GVA growth of £16bn by 2036ating or
safeguarding at leagt0,000 skilled jobs.
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flexibility (stemming from large numbers of smaller businesses); connectivity; strong local
partnerships; a regneration imperative and strong local culture of enterprise and enantgnse
manufacturing.

The portfolio approach we proposea large number of fundable projecésross diverse industrial
supply chainstaken forward within a highly supportive enatyi financial technicaland political
context¢ will deliver faster and at lower overall risk than one or two large infrastructure
investmentsThis offers a distinctive benefit to the UK andasnplementary to the approach which
will be necessary to dedaonise heavy industrial clusters elsewhere.

The project will create mirglusters of zero carbon industry across the regiomultiple industrial
sectorsby proactively using local authority planning powers and inward investmezghoring
activities vhich have drifted overseas over the past three decadesreate strategicalbkgelected
circular economyero-carbonindustrial hubsA feasibilitystudy foran initial hub based on
aluminium reprocessindat Phoenix 10 in Walsalhas beercompleted and is included in this
report.

Repowering the Black Country - Our Roadmap to Zero Emissions by
2030
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This economic planning approach will beardinated withspatial planning andnergy network

infrastructure planning (in partnership with WPD and Cadent Gas) using an energy innovation zone

model It will abo be supported by targeted specialist energy efficiency and process optimisation
support for local businesses and by tailored local investment funds.
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These funds will include speciatlgsigned mechanisms, for example, potentially to underwrite
power andheat prices on the hub sitéand provide investors with loaerm confidence in the costs
of clean energy for industry in the Black Country.

The flexible, localised approach is particularly suited to the Black Country and-a&igredd with a
post-Covd world, creating local skilled jobs for local people within 20 minutes of home.

The whole project is grounded in national decarbonisation plans and the Black Country approach can
be replicated nationally. In particular, we will work actively with the otsteategic industrial
clusters to optimise local use of hydrogen and carbon as the supplies of these increase.

There are also significant export opportunities. The modular energy generation and circular supply
chain approaches developed and deployed tigiuhis project will have applications worldwide.

A pipeline of commercial funding is already being developed to support this plan and commercial
finance is expected to fund the bulk of investment. In the shemnn £30M of government enabling
funding is keing sought to augment and accelerate existing Innovate UK funds and enable the
project to start delivering more quickly.

A delivery plan and team are in place and the project is ready to start now.

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
[] Roadmap (phase 1)
| Catalytic short-term business process optimisation support programme
Enabling [ | Circular economy opportunity identification and initial hub development
Full integration into Black Country Plan and LIS
[ | Directed inward investiment and R&D programmes
| Establish tailored funding mechanisms and partnerships
| ] Commerclal finance
partnerships
| Demanstration hubs
Deployment | | Large scale hub deployment
[ | Exploitation and export
[ ] Wirtual hub [shared platform)
_ ¥ ¥ ¥
Milestenes | «  Detailed plan * 4doperating hubs *  10-50+ operating hubs *+  Circular economy
550+ companies engaged *  Zerocarbon cluster +  Global exports
=2300 jobs *  >5000 jobs +  »20000 local jobs
i":;rfss IUK Grant plus match  Shared risk innovation Commaercial finance Commaercial
ApproK. costs £1-2M £25-E30M £ADON+ £+
Dacarbonisation % 510 50-50% 100%
Progress

1 This is about underwriting ongoing demand and circularity of supply chains (e.g., demand for low grade heat
2NJ FfdzYAYyAdzy Fff28d80 YR YAGAIFGAYT GKS NR&]l 2F aidNly
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1. Introduction

The purpose of this prospectus isdngage partners and funders in a compelling vision to make the
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smallscale energyntense manufacturing which still characterises the area today. By 2030 we

intendto transform this infrastructure and build on our geographical advantages to make the Black

Country the most attractive and competitive place to lecthe equivalent 2% century

manufacturing in an increasingly carboanstrained world.

The Black CountimdustrialCluster

The Black Country Industrial Cluster consists of over 3000 eirgggse manufacturing businesses
spread across the four metrofitan areas of Wolverhampton, Walsall, Sandwell and Dudlegse

are embedded in a wider community of over 30,000 businespesad across approximately 138
sgqm(seeFigurel). The Black Countny & G KS ¢ 2 NI iRdDsirial Eldste@ind me¥a2 R S Ny
processing is still the biggest sector of the local economy in terms of employment, sustaining more
than 24,000 jobsCarbon emissions from industry in the cluster exce@$M.tCQe a year.
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Figurel The Black Country Industrial Cluster

The Black Country Cluster is distinctive amongst UK clusters in its geographical extent (it is the
largest) its location (it is the only naoastal cluster) and in the variety and average size of industrial
operations(unlike the other clusters there is no major steel or chemicals plant dominating the
economic geography)ndustry across the Black Country is often alstocated or integrated into
residential areas, making it challenging to manage industrial and déeresstrgy demand
separately(although creating significant opportunities for the right kind of manufacturing to take

2The scope of the vision is ndransport emis@ons from industry in the Black Country, defined by the
boundaries of the four Black Country Local Authorities and the Black Country Local Enterprise Partnership.
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place in a localisepostCovid) low carbon context)A breakdown of emissions is showrFigure2
below.

Carbon Emissionsin The Black Country 2019 [ . |

domestic: 1.545

natural gas: 1.895 orid gas: 1885 gas: 1,895

High temperature process: 178

services: 446

Low Temperature Process: 232
coat 10
Dryng / Separatiorr 63 8

cloctricky: 601 ndustry gas: 408 Other. 86
qnd elkectricity: 601

fossil fuel: 413

Space Healing: 88
Motors: 65

other low C: 45
B interconnectors: 100 l petroicum products: 202 industry oit 102
Compressed Air 18~
Lighting: 6
manufactured fuels: 77 industry manufactured: 68
Rafrigeratione 10

industry power: 217
losses: 43

Source: University of Birmingham

Figure2 Breakdown of Black Country Carbon Emisgioased on BEIS data, 201ktCQ

These characteristics create significant opportunities as well as challéngesticular,
decarbonising Black Country industry will create a mémelvider decarbonisation of the UK
manufacturing sector outside the core clusters and for effective industrial use of some of-the by
products of cluster decarbonisation, such as hydrogen and carbon.

The Black Country Cluster has a historical integrigntity and culture of industrial partnership
which makes it particularly wedluited to developing and delivering a pioneering vision. The four
local authorities have a loAgack record of working together on economic development, most
recently through tle Black Country Local Enterprise Partnership (LEP) and there isestablished
Black Countrgnergy steering grouprhich is industrnted and actively supported by all four councils.
The identity of the area is based on its industrial activities, andahndustrial activities are based
on the energy infrastructureReshaping this infrastructure and those industrial activities around a
zero-carbon imperative thus has the full focus and support of the local business community.

Rising to the challenge

This prospectus, which has been funded by Innovate UK as part of the Industrial Clusters®Mission
setsout a vision and plan to reduaarbon emissiosfrom the industry in the Black Countty zero,
while at the same time delivering the logrm growth plans set out in the Black Country Local
Industrial Strategand Strategic Economic Planthese envisage adding more than £36bn to

3

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/803086/i
ndustrialclustersmissiorinfographic2019.pdf

4 https://www.blackcountrylep.co.uk/upload/files/BC%20SEP/BCSEP%20Annex%205%20
%20Black%20Country%20Storyboards.pdf
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regioral and national GVA by 2030 through reshoring manufacturing supply chains, increased
productivityand inward investment.

2 A0K2dzi NI RAOIt I O A mngustiaRanddiddrgylinkaitictuaeNghich gréwdh NB I A 2 y
wouldvirtually double regional arbon emissionsRather than see this as a problem, however, this

prospectus views the challenge of delivering net zero carbon emissions at the same time as

significant industrial growth as a major opportunity. It sets out aytear plan to align infrasticture

investment with supply chain reconfiguration and inward investment, making the Black Country the

most attractive place in the UK and worldlazate cleanmanufacturing businesses.

Our roadmap has four distinctive elemenEdure3): reconfiguring supply chains to create circular
economies; process optimisation within individual firms; aligning with national decarbonisation
scenarios; and thereation of local zero carbon power hubs (typically with a particular emphasis on
heat). These four elements will be pursued in parallel focusing on a single shared vision.

Repowering the Black Country - Our Roadmap to Zero
Emissions by 2030
2500

2000

1500

Resharing and growth to... Process optimisation Local power hubs
Net emissions 2019 Circular economy National decarbonisation

kTCO2e per year

M Increase M Decrease Total

Figure3 Black Country Cluster Decarbonisation Plan

The remainder of this document provides an overview of that vision and then sets out how we will
take forward each of these elementsturn.



2. A zerecarbon industrial vision for the Black Country

The industrial vision for the Black Country fag interlinked elements:

1. Identification and econfiguration of strategicalgignificant supply chaingithin the region
using circulaeconomy principles

2. Provision of local zero carbon energy infrastruetdesigned specifically to support these
new industrial ecesystems (zero carbon hubs)

3. Process optimisation within every individual element of the circular supply chains and hubs
coupled with mass engagement of businesses across the Black Country igsighe v

4. Effectively dovetailing Black Country industrial development into the context of national
decarbonisation and the development of complementary clusters across the UK

This vision will play out in the context of ambitious growth plans for both thekBlacintry and the
UK. The Black Country Strategic Economic Plan forecasts GVA grodhrob&tween 209 and
203C. This growth will be driven by reshoring of manufacturing from overaedsorganic growth
particularlyin high valuemanufacturing building, transport and environmental technology sectors
where the Black Country has lostanding strengttfs

However, if this growth simply follows the structural templates and energy practices of the past,
annual C@emissions from Bla&cCountry industry will almost double to 2.3M t£070 deliver green
growth and meet UK industrial strategy objectives the Black Country needs to take the oppestunit
created by Brexit and Recovery from Ceidfito reconfigureand repoweiits industrialbaseand

create a fundamentally new economic modet the area

Circular economy

Reconfiguring supply chains for foundation industries, particularly in the mefalsticsand food

sectors, can reduce industrial carbon emissions by between 40% arfdB@84&eys are elimination

of waste and pollution by design; keeping products and materials in use; and regeneration of natural
systems.

Delivering green growth in the Black Country will mean adapting and applying these principles
specifically to sectarwhere the region is already strong, and where it sees opportunities for
competitive advantage and growtfihe kinds of measures this will entail are illustrateéigure 4.

5 https://www.the -blackcountry.com/economiintelligenceunit/black-country-intelligencereports/black
country-annuateconomicreview

5 https://www.blackcountrylep.co.uk/upload/files/BC%20SEP/BCSEP%20Annex%202%20
%20Sector%20Profiles%20Dashboards. pdf

"Thisfigureexc dzZRS& GNJ yaLR2NI® LGiQa OF t OdzA | GSR o0& SEGNFLRELFG
(BEIS).

8 https://www.ellenmacarthurfoundation.org/pblications/completinethe-picture-climate-change
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Source: Material Economics, "The Circular Economy - A Powerful Force for Climate Mitigation” (2018)
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Figure4 Emissions Reduction Potential from Circular Economy Business Models

The Black Country is already a centre both of materials reprocessing and brownfield land
remediation for the UK. Metal manufacturing operations remain the biggest local industrial

employnent sector (sedablel).

SIC Code Key Sector Name

GVA In
BC (Em)

Employees
in Black
Country

Businesses
in Black
Country

1012 Manufacture of food, beverages amobacco £195 5,890 135
1315 Manufacture of textiles, wearing apparel and leather £112 2,820 185
16-18 Manufacture of wood and paper products and printing £176 3,250 330
1923 Manufacture of petroleum, chemicals and other mineral £449 7,575 305
24-25 Manufacture of basic and fabricated metal products £428 23,850 1,345
26-27 Manufacture of electronic, optical and electrical product £114 2,155 115
28-30 Manufacture of machinery and transport equipment £784 10,230 360
31-33 Othermanufacturing, repair and installation £241 7,775 560
3539 Electricity, gas, water; sewerage and waste manageme| £1,027 6,110 235
41 Construction of buildings £254 4,500 1,115
56 Food and beverage service activities £368 19,000 2,060
87 Residential care activities £405 12,500 230

Total £4,553 105,655 6,975

Tablel Key Black Country Industrial Sectors

Source: Office for National Statistics, Regional Gross Value Added (2019), Business Registplagmnaent Survey (2020), UK Business

Counts (2019)

Black Country industry is historically characterised by large numbers of smaller businesses. Even the

larger employers, such as Liberty House, often halatively independenbperations distributed

across multiple sites. This creates a degree of flexibility and resilience which are potential strategic
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advantages in the increasingly dynamic and competitive business enviromrireparticular it is a
structure weltaligned with the principles of industd.(®.

A circular economy vision is therefore achievable faster and more easily in the Black Country than
many other clusters and regions in the UK.

An example of what this vision might look like is the potential redevelopment of the Phoenix 10
EnterpriseZone in Walsall to become an aluminium reprocesaimgj remanufacturing hub, coupled
with complementary industrial operations which will thrive on the low grade heat created by these

activities. These might include, for example, urban farming or comnidrakeries (seappendces

Vland Vli(case studyandFigureb)

~17 ha highlighted
The Phoenix 10 site 7 inred

Sl 1: Kew modules

g 2 Kew CHP plant (engines)

3: Densification plant

4: Scrap warehouse

5: Aluminium melting/casting
A‘ 6: Automaotive and aerospace
7: Low-grade Al processing

8: Parking and offices, with
BEV charging and bike sheds

9: Coil coating Al plant

B8 10: Bread bakery

8 11: Cake factory

12: Dairy free milk producer

13: Vertical farms

Aluminium plant is indicative in
size based on first order estimate —
need to evaluate footprint further

Grey buildings are given as
example sites to demonstrate heat
vectors —open to change

Layout is by utilisation of heat
grade utilisation clockwise

Broadly in proportion but not
exactly to scale

(strawberry and lettuce)

14: Plastic chemical
processing plantto olls

Figure5 A circular economy hub focused on aluminium at Phoenix 10

Aluminium reprocessing was specifically considered as a use case in this phase of the project to test

the validity of the assumptions underpinning this vision (appendix VI). It is a particulady go

example because of the historic strengths of Black Country industry in this sector and the significant
local market for cast aluminium productecallymanufacturedJaguar vehicles have more than

twice the aluminium content by weiglthanthe average ar'°.

We have consulted widely with relevant potential industry partners and the outcome of this initial
feasibility study for the aluminium use case was positathough subject to wider UK market
conditionsg principally investor confidence in the origg viability of car manufacturing in the UK
and willingness of UK manufacturers to offer commercial volume contracts to competitive local
suppliers) A more detailed overview of what a plant at Phoenix 10 might look like is illustrated in
Figure6 below.

LGQa AYLRNIlIyG G2 y230S GKFd GKS FylLfegara Ay
aluminium, and indeed diversity of industrial operatiarsd economies of scope (i.e., ability to

9 https://en.wikipedia.org/wiki/Industry 4.0
0 See appendix VI.
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serve multiple markets) will be key characteristics of industrial sectors examined for the other
demonstration hubs in phase 2.

First look at aluminium plantnumbers

Mized Tiso KW/, 8,625 MWh p.a. 1 Ingetsfram the mised srap
Aluminium J

______ process may be sbleto be added )

_ s, _ E B 1o the other processes in small — Dpen Market sale
—( quaniities deperding upon fnal

q |I'|Sqt5 compasition

2 XtH Kew Lower quality
modules needed s

for aluminium — Y20 s wk - G000 hes running tine p.a
plant heat and 1 4 ——————
FEWA 3T MWh g, Edteuded parts

MEKew . L__ feg.for
modules needed + constructian|
for aluminium . -

e :‘::n _/:r Ingots

(ot induding g 120 hrsfwk - G000 brs ruping time p.a
Cast automative

resilience e Pats
rivadules) D Esnmn.usmwhu ] S0 KIW/E 245 MWh pa. (4. transniston
v

— housngldectic
| motor housingl

038 MW 2laatrical anergy reguing dion
al non-gas-fined processs

s powanad g, ratany o - =
sty fumaoe ’ Ebectric powensd ] —

high T

seap Scrapyfsward remelted in casting line

1.36 MW elactrical enargy remaning for other
Phoenix 10 industries exchidingresiance

Figure6 Schematic of potential circular economy aluminium processing facility at Phoenix 10 (see appendix VI)

Ultimately, there could be 280 such circular economy clustdexzused on different industrial
activitiesdistributed across the Black Country, eatipported by a zergarbon power hub
specificallydesigned for the local energy requirement. Each hub is likely directly to support 500+
jobs and create 500 sgm of commercial floorspace.

A methodology for identifying the economic sectors most suitableHisrapproach in the Black
Country is set out in section and appendix VI includes a methodology (set of design pringiples
supply chain reconfiguration

Zero carbon energy infrastructure

Different industrial operations require different mixes @t and power, which means optimal
energy system solutions for each hub will potentially be very diffedigure? illustrates this.

Assuming grid electricity is det@mised by national policy measures by 2040, which is a reasonable

assumption (and virtually decarbonised by 2030, Bigire8 below) the main challenge in delivering
zero carbon energy to the circular economy hubs will be-effstctive delivery of zero carbon heat.

Zero carbon grid electricity can, of course, be used for industrial heat in many contexts and as an
ultimate faltback, but it can easily beftimes aexpensive as localyupplied heat. This creates
opportunities for bespoke headriven zerecarbon energy centres to be deployed at scale across the
Black Country to support the new circular economy manufacturing hubs.

12
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Figure7 Variety in energy use for different Black CouhtidustrialProcesse2017 (Source: University of BirminghaBEIH

WehaveRS @St 2 LISR | offuglganeri§A¢ds catb@nzhibdesigns which will provide the
starting point for bespoke zero carbon energy centres located in each manufacturing hub. Section 3
describes how these will be developed and integrated into the existing local electriciaand
infrastructure.

Process optimisation

A fundamental principle both of good business and decarbonisation is to optimise the efficiency of
every individual manufacturing process as well as sourcing the moseffestive energy supplies
(zero carborenergy infrastructurepndensuring operations, business models and supply chains are
configured in the most efficient way (circular economy).

Achieving this level of optimisation requires a culture of innovation and continuous improvement; a
desire contiuously to go beyond best practice and challenge global benchmarks, supported by
financial mechanisms and academic institutions aligned to the competitive dynamics of global
manufacturing and energy markets.

A zero carbon industrial cluster in the Blackioy will therefore be characterised by thriving,

active and engaged networks of complementary manufacturing businglesas financial
AYyaaAGdzianzya SYOSRRSR Ay GKS&AS OANDdz | NI YI ydzFl Of
and positioned to éake wellinformed risks, founded on sustained relationships and detailed

knowledge both of the relevant global markets and local assets and constraints.

Regional universities will hgroactivelydriven by Black Country business needs and problems as well
as offering access to global technology opportunities and innovations.

Businesses will work together areaswvhere there areclearlycommoncommercialinterests and
established trustsuch as on energy costs and carbon reduction. In other areas thectiikely

compete, creating a constantly changing and creative local commercial environment, attractive both
to start ups and inward investment.

13



Aligning with national decarbonisation and complementary industrial cluster
plans
This transformation of th&lack Country will be underpinned and supported by national and

international developments, in particular the decarbonisation of the other industrial clusters around
the UK and the transition to a net zero national electricity infrastruc{geeFigures).

BC industry electricity GHG (ktCO,) emissions for various national scenarios

300

250

200
™~

8 150
z

1 \
0
2015 2020 2025 2030 2035 2040 2045 2050
—8—2D CE CR SP

Figure8 Decarbonisation of national electricity infrastructure in different scenarios (Source; University of Birmingham)

In almost all national energy scenaribgrid electricity is essentially zero carbon by 2040 and in
most it is very close to carbon neutrat B030. This will enable local energy supply activities to focus
on generating zero carbon heaspecifically focusing on the activities currently powered by natural
gas, solid fuel and oil (séggure7 and Figure9).

The Black Country has a distinctive strategic advantage compared to many other indugtgysdh

that its industrial base is more flexible andaenfigurable than clusters based around one or two
single large operations. This means decarbonisation can be delivered via a series of smaller, more
easily fundable steps; offering a faster, lowisk approach.

1 For this project, the University of Birmingham have reviewed the most recenteflli energy scenarios
prepared by National Grid, the Energy Systems Catapult and the Climate Change Committee.
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