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Exploring Current State of Embodied Emissions &
ReDisCoveR value May 18t 2022

High Value Manufacturing Catapult
Paul Cantwell — Knowledge Exchange Fellow for the National Manufacturing Institute Scotland
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Manufacturing Emissions- GHG Accounting caTAPULT
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* Government strategy lays out a vision for Net Zero territorial -
emissions The Ten Point Plan _
_ Revolation: Strategy: Build
* Arecent Catapult study found that manufacturing accounts for up s Back Greener
to 43% of UK consumption emissions o~ fff”{l’" o

*  We must reduce our manufacturing emissions footprint without
offshoring manufacturing content

* Lack of visibility of scope 3 upstream emissions

* Clarity to support decision making for both policy makers and
industry

UK Hydrogen Strategy

* Need to treat decommissioned structures as material assets

Industrial
Decarbonisation
Strategy

Can we make the UK a green shoring destination?



Industry Net Zero Pathways for Manufacturing
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Consumption Base Emissions and International Supply
Chains

_ Bunker emissions: 42 JK consumption emissions: 800N

| Biomass: 41Mt
| Overseas emissions by UK residents: 32Mt

Crown dependencies: 2Mt
Overseas territories: 2Mt

Emissions embodied in exports: 140N
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= Russia: 23Mt
= |ndia: 23N

= USA: 27Mt
- Rest of America: 10Mt

_ Rest of the EU: 76Mt

 Rest of Africa: 34Mt
~ Rest of Asia: 19Mt
~ Rest of Europe: 10Mt
" Rest of Middle East: 39Mt _
~ Rest of the OECD: 15Mt g
[” China: 54Mt

~Japan: 2Mt
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UK Manufacturing Emissions: Trends catAPULT
* At the national level, emissions from ]
Manufacturing could be as high as Manufacturing related sectors as a share of UK
43% of the total UK consumption oo consumption emissions

emissions

Total UK manufacturing emissions

* UK Consumption emissions have
flatlined while UK territorial
Manufacturing emissions have halved

* A better understanding of upstream
scope 3 emissions benefits business,
as well as our understanding of the
UK’s consumption emissions at a
national level




Intervention and innovation opportunities catAPULT
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MRIO — SECTOR LIFECYCLE VIEW OF EMISSIONS
Sector supply chain mapping will

identify high emitting steps in the
chain and opportunities for UK

REDUCE
L

Raw Materlals H Materials H ‘“"“"""'5“*
Eancin ManiHfactaring




Anchoring and Green Shoring manufacturing content catAPULT
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* Primary materials processing is where the bulk of manufacturing emissions occur

* Analysis shows that locating primary materials processing in the UK can reduce consumption and scope
3 emissions (eg steel)

* Evidence shows that regions that locate primary processing, anchor down stream manufacturing (eg
Russia — titanium, China- rare earths, WMG report- steel & aluminum recycling UK, CPIl analysis on
chemicals and pharma supply chain post ICl)

* High Value Design locks in materials and manufacturing lifecycle
Retention in the UK can reduce emissions and secure value



UK Manufacturing Emissions: Sector Level
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Emissions relating to the production of goods is often dominated by the upstream supply chain

For example, Aerospace sector emissions (cradle-to-gate) (MIRO model top 20 SIC codes):

24% 60% 16%
: Engineering sub- Assembly of Assembly of
Raw materials . : . . :
extraction » Materials processing > component »| subcomponents into a » subsystems into a final
manufacturing sub system product




UK Manufacturing Emissions: Sector Level- Automotive

Automotive sector emissions (cradle-to-gate) (MIRO model top 20 SIC codes):

catAPULT

High Yalue Manufacturing

25% 46% 29%
: Engineering sub- Assembly of Assembly of
Raw materials . : . . :
extraction » Materials processing > component »| subcomponents into a » subsystems into a final
manufacturing sub system product




UK Manufacturing Emissions: Product Level & Scope 3

* UK business is increasingly starting to tackle their Scope 3 emissions — pressured by investors and customers

* Scope 3 emissions can be the most complex and challenging to understand

* QOrganizations often rely on life cycle assessment (LCA) data to quantify supply chain emissions where more

specific supplier emissions information is not available

Materials, water,
energy in

y

Raw materials

Transport

Materials, water,
energy in

y

Materials

extraction

A 4

Emissions to air,
waste, by-products

Transport

Materials, water,
energy in

A

Engineering

\ 4

processing

A 4

Emissions to air,
waste, by-products

Transport

Materials, water,
energy in

A 4

A

sub-component
manufacturing

\ 4

A\ 4

Emissions to air,
waste, by-products

Assembly of
subcomponents
into a sub-system

Transport

catAPULT

High Yalue Manufacturing

Materials, water,
energy in

y

Assembly of

\ 4

Emissions to air,
waste, by-products

\ 4

subsystems into
a final product

\ 4

Emissions to air,
waste, by-products




CRGDS

CENTRE FOR RESEARCH INTO
ENERGY DEMAND SOLUTIONS

UK Industrial Decarbonisation Strategy catAPULT
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By 2023: Proposal for @ B 2025:New A Midtolate 2020s:

improved emissions product labelling Mandatory low

reporting system for intermediary carbon product
industrial standards could be
productscouldbe | introduced
introduced

2021-2022: Call By 2025: Voluntary Mid-2020s onwards: 2030s onwards:

for evidence on low carbon product Potential expansion Mandatory low carbon
emissions reporting standards could be of consumer product product standards
and defining low introduced labelling could become

carbon products incrementally more

stringent over time
ommitmentson A Commitmentson [l Commitments on
emissions reporting product standards product labelling

Source: https.//www.gov.uk/government/publications/industrial-decarbonisation-strategy



UK leadership

The UK has 1.1% of global emissions & offshore 89% of manufacturing emissions

The impact can be much greater as a leader and exporter of technology & standards

Net Zero
The UK's contribution to 4
stopping global warming

e i
"

----------------------------

Lead the way in accounting for scope 3 or consumption emissions to amplify impact- Lead the
green industrial revolution just as we led the first...

...& become a global supply chain destination for sustainable manufacturing



Steel Sector caTAPULT

Annual steel consumption by the wind sector by technology, 2020 - 30

Annual steel demand for onshore wind will remain stagnant while growing by 26%
for offshore wind by 2030 (compared fo 2021 levels).

Million Tons

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

u Onshore wind m Offshore wind

Note: Steel consumption by onshore and offshore wind turbines in the future have been estimated. Global blended weighted average steel

consumption per turbine has been used to calculate the global steel demand.
Source: IHS Markit © 2021 IHS Markit

Source: Annual steel consumption by the wind sector by technology, 20 0




Current Steel Production Processing catAPULT

uuuuuuuuuuuuuuuuuuuuuu

Iron Slnter
ore .
- Castlng .E. Pickling === Galvanising

oW ity S48 ET ies °

Coal m.;,;; :..._] - .T_Lu ! 1L

Blast Steelmaklng ®ee Hot Cold u

See ]

Limestone

Assets in colour are
typically owned / operated

Fe-Si, Fe-Cr by steelmaker
Fe-Mn etc.



Steel: End to End CO2MAP
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EAF Process = 0.761 tCO,/t*

BF / BOF Process = 2.972 tCO,/t*

Processes owned by OEM'’s / steel
purchasers / end users not steel
manufacturers

8.7 Mt scrap

steel exported
b

Second hand trade
in heavy steel
products and

vehicles

Raw Materials Raw material Steel making Operation of
Extraction / refinement & and chemistry Processing Manufacturing product
collection iron making refinement through life I
Iron Ore Blast furnace Electric arc Casting I Cutting (e.g. I Steel is an l
Limestone Coke plant furnace Forging reaming, essential
. Basi I milling, sawing, I material for all I
Coal Sinter plant asic oxygen Hot and cold slitting) industries.
Scrap steel Pellet plant steelmaking rolling etc I | rorming, | |
Ladle Joining
chemistry I I |

2.6 Mt scrap

steel recycled
PEEEEEEEEE————

0.7 Mt scrap
generated by steel
companies, 1.9 Mt

purchased from

scrap merchants




Current Scrap Steel Scenario Recycling Processing cATAPULT

Scrap collected & sorted Scrap is loaded into Non-UK steelmaker recycles steel
at multiple sites containers and exported through EAF into new steel products



Steel as an Asset

Wind Turbine Steel
Grades

Oil & Gas Steel

Grades

Construction Grades Construction Grades

- $355 - S$355
- S420 - S420
. $460 - S460

Gear Box Steels Gear Box Steel

Stainless Steels Electrical Steels

Nickel based Alloys

Source:
https://masteel.co.uk/offshore-steels/
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Question...

Higher

Recycled
Cost (£) Steel

Lower

GHG Higher
Emissions

https://www.stalforbund.no/steel offshore.htm
https://iopscience.iop.org/article/10.1088/1742-

https://cemtelecoms.igpc.co.uk/media/6514/786.pdf

6596/753/9/092013/pdf



https://masteel.co.uk/offshore-steels/
https://masteel.co.uk/offshore-steels/
https://cemtelecoms.iqpc.co.uk/media/6514/786.pdf
https://www.stalforbund.no/steel_offshore.htm
https://iopscience.iop.org/article/10.1088/1742-6596/753/9/092013/pdf

UK Auto Steel Requirements & CO:2 Produced catAPULT
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UK Auto Steel need (tons) 2000000 Tons CO2 for Steel Manufacture/Recycle
1600000
1400000 2500000
—
1200000 2000000
1000000
1500000
800000
600000 1000000
Same vehicle
400000 500000 volume used
200000
, 1 B B B B B = 0
2022 2028 2036
2022 2023 2024 2025 2026 2027 2028
I Bar Strip =\olume W Strip
, Today, all strip steel Assume that strip Assume that all
BF = Blast Furnace All new cars are EV's is BF, while baris  steel willbe  steel will be EAF

so less bar steel for EAF 50% EAF

EAF = Electric Arc Furnace gearboxes etc

Source: Material Investment Strategy for
the UK Automotive Sector (2022)



'SOtonnes

CO, SAVED COMPARED
IMPORTED EU STEEL

56°tonnes

CO. SAVED COMPARED

TO IMPORTED CHINESE

STEEL

£200,000

DIRECT GVA
CONTRIBUTION

PLUS

£500,000

GVA INDUCED IN
SUPPLY CHAINS
& LOCAL
COMMUNITIES

4-2j0bs

DIRECTLY
PLUS

6-6jobs

IN THE SUPPLY
CHAIN & LOCAL
COMMUNITIES

Benefits of a Net Zero UK Automotive Steel Sector catTAPULT
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Opportunity to show global leadership as first
country to commit to decarbonised steel sector
Transforming jobs into green jobs in areas the
Government want to level up

Provides £2.5 billion to UK economy with
significant growth opportunity (in excess of
650k tonnes annual production — 450k
domestic & 200k export)

New production methods and innovation will
lead to significant competitive advantage
Anchors industrial innovation here in the UK
(ultra high strength steel)

2,730 Direct Jobs Plus 4,290
Indirect — Total 7,020

Source: Material Investment Strategy for
the UK Automotive Sector (2022)



Steel Sector caTAPULT
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Proposal of A ReDisCoveR Program catAPULT
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The ReDisCoveR project was set up by the High Value Manufacturing Catapult (HVMC) to build a
community to interrogate the major challenges faced by composite materials at end of life.

From this, a series of 24 projects have been scoped around four streams (Recycling, Disassembly, Circular
Materials, and Reuse) that have the potential to capitalise on these opportunities and begin to solve the
issues faced by composites at end of life.

Proposed second wave, focused on metallic materials at end of life.
* Recycling

* Disassembly

e Circular Materials

* Reuse SusWIND

Engaging with key organisations in the supply chain to identify the perceived largest value opportunities
in metallic materials at end of life.



Thank you for joining


mailto:Paul.Cantwell@strath.ac.uk
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