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Tata Steel

Vision on sustainability
Circular economy
Domains of circularity

Opportunities and challnges

Tata Steel
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Tata Steel in [Jmuiden

Working in partnership to make the difference for customers

Tata Steel in IJmuiden

Customer focus and manufacturing
excellence

Fully integrated production site
Wide product portfolio

Approx. 9.000 employees,
including 250 researchers

Annual crude steel capacity of 7.5
million tonnes
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Values of the Tata Group

“In a free enterprise,

the community is not Unity

just another

stakeholder in

business but is in fact Responsibility

the very purpose of
its existence”

Integrity

Pioneering

Jamsetji Tata, Excellence

Founder, Tata Group

We aspire to be the global steel industry benchmark for Value Creation and Corporate Citizenship
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Our mission is to build the leading European Steel business
that is sustainable in every sense

Decarbonise
From fossil fuel to using renewable energy
Adopting carbon zero targets TATA ST E E L
Integrate into the circular economy

Preserve resources, zero waste \\\\\\\\ﬂ \\ l! II
\ 1

From value chain to value cycle A .

Leverage new technology
Creating value through digital

Become disruptive or be disrupted

Manage risks
Trade and currency risks, Brexit
Ensure a level playing field
Behave responsibly

Be transparent and in constant dialogue




Slide 6

>
«
&) N w N = CDD
(@
Q

Tata Steel

Vision on sustainability
Circular economy
Domains of circularity
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Tata Steel
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Circular economy - theory

extracting

raw materials

Preserving value:

parts supply
Zero use of critical resources ‘,\Q recycle

parts harvesting

ZerO Waste manufacturing
Zero carbon mefurmsh

100% use of renewable energy service

user

incineration
& landfill
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Talking about waste

Wasting: resources, energy, capacity, capability, etc.

Waste - Household, litter, industrial, (bio) chemical

Energy - Unnecessary transportation, heating / cooling, inefficient processes
Inventory - ahead of requirements

Time — For parts, information, instructions, equipment

Yield loss — production inefficiencies

Over production — Making more than is immediately required

Over processing - Tighter tolerances or higher grade than necessary
Defects — Rework, scrap, incorrect documentation

Skills — Underutilizing capabilities, delegating tasks with inadequate training
Underutilization — unused capacity

Downgrading — down-cycling, degradation, pollution
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The ‘Multi R’ strategy

Business model

extracting

Rethlnk raw materials
Production

Review parts supply

Redesign

recycle
Distribution
manufacturing parts harvesting
Repair

refurbish
Remanufacture ‘/Nq
Redistribute service
Consumption

Reduce

user

Reuse

Recycle

incineration
Recover & landfill
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Requires us to optimise the product lifecycle, clos e the
material loop and make our manufacturing processes circular

STEEL PRODUCTION

4
=4 & 4 9
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RAW MATERIAL EXTRACTION . W\
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MANUFACTURING

RE-USE AND
REMANUFACTURING

-~ N

USE PHASE
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Circular economy — Close the material loop

Reduce Recycle
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Circular economy — Optimise the product lifecycle
1942

1958

Caterpillar's Machine Rebuild Program Offers Same
Quality as New Cat® Machine

The Cat® Certified Rebuild Program offers a like-ne  w

machine with a like-new warranty and a new serial

number, all at a fraction of the cost of a comparab le 2015
new machine.

Renew Reuse



Circular economy - benefits

Construction
40% of material use
50% of CO2 emission
20% water use
25% of all transport

35% of all waste

Circular construction in steel

Increases CO2 competitiveness from 10% to
30 — 40%, as compared to concrete

Results in reduced demand for steel

Requires big data solutions to understand
available stock



Circular economy — Developing our manufacturing proc esses
for the future

Hisarna, break through steel making
technology

20 — 35% CO, reduction, 80% with CCS
Zero waste, up to 50% scrap, incl. high Zn

Running on low grade iron ore and non-
coking coal

Linking pin between primairy and secondary
steelmaking

Alternatives for process gasses and
CO2

Methanol, H2 chemistry

On site solar and wind energy



Circular economy - Developing our business models fo r the
future

From materials to products
From products to services

From pieces of the puzzle to the
box of lego

From sales to lease

From customisation to
standardisation

From offering for a price to
enabling preservation of value



Life Cycle Analysis (LCA) approach - Example

LCA Steel vs Aluminium

Global warming potential
(Kg CO2 equivalent)

150.000 Km

Production phase Use phase — distance travelled
(Incl. recycling)



Legislation and regulation must take a LCA approach

Life Cycle analysis determines the overall performance



Circular economy — Considerations

Legislative framework

Raw Materials Agreement focusses on reducing the use of primary materials...

Economic drivers

From pricing costs and performance to pricing the preservation of value...

New product development

From development by a single company, partners, chain, full cycle...

Cost of wastage

From cost of labour to cost of wastage...

Track and trace and materials markets

Transparency on what is available and digital markets...




Concluding thoughts

Partnership over the value cycle
Optimise material selection: Life Cycle Analysis
Integrated product development: Design with circularity in mind
Product management over the cycle: Waste identification and end of life management

New bu-models: Product ownership to product capacity utilisation

Requires
New economic incentives
‘End of life approach’

A ‘correct’ appreciation of how to deliver optimal material use



