Steeling for a sustainable future: ——
How the UK steel industry could compete through
supply chains

Thank you for joining us. The event will start shortly.




Webinar etiquette...

g The session is being recorded.
The recording and the slides will be shared after the event.

@D Be interactive.

Post questions and thoughts in chat, throughout the session.

A— Questions will be addressed during the panel discussion.
m Please put your hand up if you would like to ask a live question.
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Research project W

) EPSRC funded project ‘Critical Technological
Assessment of the Viability of Future UK Steel
Production’ (Project Ref: EP/S013318/1).

) The aim is to assess the viability (both SC and
technology) of increasing scrap utilisation in the UK
steel making to support ‘low carbon’ economy.

Steelmaking

) Project team:

Advanced Steel Research Centre  Supply Chain Research Group

e Dr Zushu Li (PI) * Prof Jan Godsell (Co-l)
*  Prof Claire Davis (Co-l) * Dr Taofeeq Ibn-Mohammed
* Dr Hiren Kotadia * Dr Frances Zhang




Agenda

1. Current landscape of the UK steel industry
2. Assessing the current scrap steel supply chains to identify issues

3. Strategies and enablers to build sustainable scrap steel supply chains




What is supply chain (management)?




3 lens through which to view supply chains...
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Four perspectives of supply chain management...

End-to-end supply chain management

Integrated resource flow management Two SCM fundamentals

I \
Resource flow management 1. Balance demand and supply
2. Create flows
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Current landscape of the UK steel industry




There are two types of steelmaking technologies
current adopted in the UK...
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BOF and EAF technologies offer different competitive
advantages...
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Accumulative residual element builds up significantly
as EAF becomes a dominant production technology...
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Assessing the current scrap steel Sapply chains to
identify issues




Overview of the UK scrap steel supply chains...

Steel scraps

8.7 Mt

Semi-finished & finished
steel products

Semi-finished & finished
steel products

Scrap recycling

Steel scraps

Scrap Sortation

Seperation
Shredding

Shearing/Baling

Collecting/Sorting 10.6 Mt

11.3 Mt
UK scrap
generation

1.9 Mt

7.3 Mt
UK steel

production

Steelmaking End customers

Finished
products

Post consumer
scraps

Semi-finished
steel products

Industrial
scraps

0.7 Mt

Home scraps

11.9 Mt — UK steel flow
UK steel UK scrap flow
consumption
- - —-— % Steel export

Scrap export



Assessing the current supply chains to identify issues...

» Fluctuations in material price
- changing of virgin materials
and recycled scraps increases
complexity of supply planning
» Decentralized planning - poor
supply chain visibility within and
between firms

» Low tolerance - EAF has low
tolerance for ‘dirty’ scraps

» High energy price in the UK

» Scrap utilisation - BOF cannot take
more than 30% scraps

» Production capacity and inventory
need optimisation to maximise profits

» Need a circular material flow - 80%

scraps (high & low grades) are
being exported to the overseas
market

» Scrap sortation - Scraps need to be

properly sorted before using them
in the steelmaking process.

l | |
New product
introduction (NPI)
l l l

» Products are not ‘designed for
recycling’

» Lack of investment in upgrading
assets - Limit the R&D capacity of
steelmakers

» Startegic misalignment -
transactional buyer and supllier
relationship

» Cost driven procurement model -
procurement decisions are made
based on cost not quality

» Quality issue - price differential
between high and low grades is small

» Scrap market structure - a few large
scrap suppliers dominate the market

» Payment terms - it takes 45 - 60 days
to complete the payment

» ‘Old fashioned’ logistics -
customers want live time update on
delivery status

» Small orders take longer to
deliver due to production capacity
constraint



Strategies and enablers to build sustainable scrap
steel supply chains

Part 1: Optimising the current supply chains




1. The steel industry needs integrated SCs...
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Adopting the ‘process thinking’ is key to build SC

integration...
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Seamless process

Benefits of
'process thinking'

Integrated planning

<

Better visibility

Effective buffer management

Business is organising

From .
around functions

Decentralised planning and
functional segmentation

Unable to visualise
real-time situation

Managed by individual functions
- buffers either too big or too
small

- Build business linkages
© following SC flows

Integrated business
planning and segmentation

across SC

Able to visualise the
real-time situation

across E2E SC

Managed by coordinative
approach across SC - right-sizing

buffers

Organise business
around functional
How to transform .
linkages and integrate

all stakeholders

Collaborate with SC
partners and integrated
planning and segmentation

Integrate real-time
situation visibility
across E2E SC

Take coordinative approach
across E2E SC to right-size
buffers



2. Establishing circular SCs to enable material flow...

Create four
types of values

Inhibitors

&

Environmental Value

» Corporate image

» Green processes
and products

Financial

Value of recycled
materials

x  Upfront
investment costs

x  Operating costs

=

Economic Value

» Costreduction

» Risk mitigation

Institutional

x  Financial
government
incentives

% Recycling policy

Information Value
» Product and
process information

» Product lifecycle

Operational
Capability of
reverse logistics
Supply and

demand balance

x  Information
visibility
x  Dependency

x

Business model

oQo

ay

Customer Value

» Serving customers better

» Corporate image and brand protection

Social

Awareness

Customer
perception

Technological
Technical

feasibility of
scrap sortation

x  Digitilisation
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3. Adopting digital technologies to support the

information flow...
e Y sowce ) make P Deiver P rewm J

Existing Technologies

Better visibility

Seamless process

Use cases » Big data » Digital » Automated » Hands free » Supply chain
across analytics to procurement production picking analytics
the SC assist SC to allow data line process in enable better

planning access for intervention warehouse visibility

» Digital S&OP everyone » |oT to monitor  » Instant of S'(I:FT:)F}l't

(sales and » Hands free performance update of (E::: iy;;y

opera.tlons scrap sorting of production delivery volume, and

planning) process assets status

source)
platform
» Smart sensors » Inventory
to enable . . L
In containers monitoring
better .
tivit to monitor the
connectivity condition of
scrap

Cyber Security v v v v v
Data Analytics v v v v v
Internet of Things v v v
RFID v v v
Serialisation v v v v
Addative v
manufacturing
Block chain v v v v
Automation v v v v
Mobility v v v v v
Robotics v v




4. Implementing SC finance solution, such as
reverse factoring, to facilitate the cash flow...
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Scrap supplier Bank/NBFI Steel maker

1. Invoice sent

5. Effective Early Payment

6. Payment at Maturity

Cash flow === |nformation flow Bank/NBFI interface




4.1 What to avoid in SC finance




Strategies and enablers to build sustainable scrap
steel supply chains

Part 2: Supporting the future transformation




Three scrap sorting archetypes — Type 1: Laggard

Type 1: Laggard

Shearing/ Media
Key activities —> Collecting + Sorting =+ baling — Shredding » seperation —»EJEEINELdLe
Scrap type

Key players General Public Scrap Recycler A

Local Authority Scrap Recycler B

End of Life Vehicle Steelmaker

Scrap Recycler C
Demolition P y

Other Scrap Recyclers Scrap Recycler D

Scrap type Industrial scraps
Key players Scrap Recycler A

Scrap Recycler B

Steelmaker

Scrap Recycler C
Circular

Scrap Recycler D Material Flow

_______________________________________ -
! ! Home scraps
L E
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Three scrap sorting archetypes — Type 2: Integrator

Type 2: Integrator

Shearing/ Media
Key activities —> Collecting + Sorting +» baling -+ Shredding » seperation —»REEEnELdale
Scrap type Post consumer scraps

Key players General Public Scrap Recycler A

Local Authority
End of Life Vehicle

Scrap Recycler B
Steelmaker

Scrap Recycler C
Demolition P y

Other Scrap Recyclers Scrap Recycler D

Scrap type Industrial scraps
Key players Circular Material Flow Steelmaker fN
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Three scrap sorting archetypes — Type 3: Pathfinder

Type 3: Pathfinder

Shearing/ Media
Key activities —> Collecting » Sorting » baling +» Shredding » seperation > EJCEINELdMe
Scrap type Post consumer scraps

Industrial scraps

Key players General Public
Local Authority

End of Life Vehicle ‘Mega Sorter’ Steelmaker

Demolition

Other Scrap Recyclers

—————————————————————————————————————————

—————————————————————————————————————————
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Three archetypes have different strategic focuses...

Archetype Type 1: Laggard Type 2: Integrator Type 3: Pathfinder
"Doing the minimum” "Bring everyone on board” "Lighting the path forward”
Low High

Financial investment

Scrap supply

SCintegration

Digtal technologes - ———————



What would be the future business model look like
for the steel industry?

Selling steel as a service
Reverse Supply Chains
» Dismantling
Recycled steels

are shipped back » Inspecting and sorting

to the owner » Shipping recycle components back to the owner
Steel are leased Finished products are
to OEM leased to customers

Material

Suppliers

Recycled scrap steels

- End of Life Products

Incineration and/or
Energy Recovery

— e mm mm e e o mm e = = Em Em e = = = = = o

Selling steel as a product



Circular Economy is the way forward

We should mine from the current ‘system’, not from the ground.




Panel Q&A




Keep in touch...

Supply Chain Resilience Hub Launch
Thursday 15 July 2021

http://www?2.warwick.ac.uk/fac/sci/wmg/research/scip/networking

@JanGodsell
@WMGSupplyChain
#SCinPractice
j.godsell@warwick.ac.uk




