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Sustainable Development: Context and Challenge AN
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Steel production AN
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e Two main routes for one product: steel

— BF/BOF route (mainly primary)
— EAF route (mainly secondary)
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The StEE| EewC|ing Loop Steel products for construction
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Demand steel vs. scrap offer ArcelorMittal
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Steel Overall Recycling Rate ~ 90%
Sector Market size Overall RR
Packaging 5.5% 66%
Automotive 30.2% 99%
Domestic Appliances 5.0% 932%
End of life Construction 43.68% 25%
. Machi 15.79 a19
Recycling [Rate (RR) Aenner ’ ’
Steel Overall Recycling Rates
based upon North American data (Steel Recycling Institute 2005)

Steel can be indefinitely recycled in
ANY type of application
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Steel is constantly reinventing itself ... ArcelorMittal

W EL Sl Adeste ENEGY COnsumption per Tonme of Fnished Steel
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Colonnes S355

}

Colonnes S460

Weight
savings:

17%

77 Hudson at Colgate Center, Jersey City

J-wEAr MOwing avera]es

e Mz Ereemy (e
Sl OO (o)

Ultra Low CO2- steelmaking

ULCOS is the most ambitious program in the steel
industry level worldwide to face the climate change
issue at a radical

*Objective: develop breakthrough steel
production routes to reduce specific CO2
emissions by a factor 2 (or more)
sLaunched in 2002

*75 M€ spent to date

G

ArcelorMittal corus
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ULCOS: Ultra Low CO,- steelmaking

» After screening: 4 routes selected for further development

Coal & sustainable biomass Natural gas Electricity
Revamping BF Brownfield Revamping DR Greenfield

TGR-BF Hisarna ULCORED ULCOWIN

Bghy Yy

Pilot tests (1.5 t/h) | Pilot plant (8 t/h) | Pilot plant (1 t/h) Laboratory
Demo phase start-up 2010 to be erected in
under preparation 2010 ?
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Focus on TGR-BF I ArcelorMittal

Using asingle captiire uni
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CO, emissions of the steel plant: - 60%
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0.8 t/t steel




Soclal and economical benefits
Example of a steel bridge

Aestetic: Light structures
* Less materials, reduced foundations — reduced cost

Perennity of the material
* Resist to earthquakes — safety
« Reduce maintenance, visible pathology, forecast inspections —»
reduced cost, safety
Dry workplace, reduced nuisance
* Impact reduction for neighbourhood - social benefit
» Prefabrication in optimised places, reduced welding — safety,
reduced cost
Reduced logistic and delays

« Millau: 8000 less trucks compared to a concrete bridge — safety,
social benefit

« Early brought into service — increased pay-back, social benefits
* Reduction of accidents - safety

High lifespan
* |ron Bridge (Birmingham) : dated 1779; Millau: 120 years




N

ArcelorMittal

» Context and challenges of Sustainable Development

» Steel, a sustainable material?

» How to capture sustainability? Methodology issues

» The Sovamat Initiative: toward a sustainability metrics

12



Life Cycle Analysis: a key tool for sustainable
decision making ...
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e Choices of consumers or decision-makers will be driven by
the environmental performance of products and solutions
« Environmental labeling of products

« Environmental product declaration in construction sector
 LCA is a reference methodology to assess this

performance

Eurcpeam Urdon
Eco-labal

e e



Case study: LCA of a two-span bridge AN
description ArcelorMittal

Functional unit: Two-span road bridge with spans of 2 x 29,27m.

Composite bridge with partially pre-fabricated bridge girders
and reinforced concrete cross girders.
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Case study: LCA of atwo-span bridge /R
steel production and end-of-life ArcelorMittal

Raw materials extraction
(lime, sand, gravel...)

WorldSteel data [2010]

Tr
\ A 4
LCI GWP [kg CO2-eq/t]
WO-Sections —99% 930
L WO-Rebars— 99% 830
Finishing
il WO-Plates— 99% 1073
Transport of steel elements WO-Rebars— 65% 1348

to the construction site

Construction of t

Use phase
Demolition
0 | _____________ Direct landfillof
99 /0 l reinforced concrete |
v
Transport of reinforced Landfill of » ransport of reinforced
concrete fo sorting plant concrete sorted concrete to landfill
65% :
Partial valorisation of
concrete sorted




Case study: LCA of atwo-span bridge S

_ ArcelorMittal
life cycle results
Climate change impact of the composite bridge
500
400 ] —
= 300 H Transport
N B Steel plates
8 200 | Steel studs
i’ 100 @ Steel profiles
= O Steel reinforct
O 0 ' ' O Concrete
-100
-200
Production End of Life Total life cycle

e Materials production is the largest contributor to climate change
* The environmental benefit brought by steel recycling

— emissions reduces by 21% (88to CO2-eq)

— savings equivalent to ~ 700 000km driven by regular car!



Limits of LCA as a ‘sustainability tool’ A ’.E )
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* Do not valorize positive impacts (social and
environmental)

o Difficulty to address technical issues like allocation for
recycling in particular

e Social impacts: still a partial approach

o LCA = static approach, How to take time into account?

* Global impacts OK, Local impacts No

 LCA = micro-economic evaluation, what about up-
scaling?

R e
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The Sovamat |n|t|at|ve | _' J Th.esaiulvalueofmul‘eriol.s ‘ = ‘

e The SOVAMAT Iinitiative aims at:;

— Develop the methodology tools to evaluate the
economic, environmental and social impacts and
benefits of our process/products/services

— Integrate this new sustainability metrics in our
developments/process/decisions to address the
challenges of tomorrow’s society (climate change,
biodiversity, water stress, demography, energy and
material needs, ...)

* A network of more than 100 partners has been developed in all
disciplines.

A web site has been built to reinforce the networking, to be
recognised, to promote the Sovamat Initiative ideas, and to host
projects we are involved in. www.sovamat.org



http://www.sovamat.org/
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Toward a new metrics: axes of research ArcelorMittal
CIRAIG LCA i
Chalfr of Research _ Develop @ @T @W@H@@&
Introduce time | prospective &
dimension foresight
(dynamic LCA&|  scenarios Definition and
MFA, ...) ;
formulation of

social value of
Improve micro- materials

scaleools (LCA | G seminars [P

biodiversity, ...)
product
CIRAIGEECT Develop macro-

Chafr of Researeh | economic dimension New metrics for
(MFA, env. integrated
economics, ...) sustainable

commodities decision-making
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The Society And Materials seminars ArcelorMitial

Free, low costs, highly interactive and refreshing

SAM?2 Nantes

¢80 participants
¢37 presentations

SAM3 Freiberg -

*50 participants
¢28 presentations

SAM]1 Seville SAM4 Nancy

¢85 participants

¢4/ presentations & *65 participants

g ©?8 presentations
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PACT Project: Pathways for carbon transition ArcelorMittal

» A collaborative project in the 7th Research EU FP

* Project objectives
— To shape what a sustainable post-carbon society would look like
— How we could reach it within the next 50 years

— Focus first on what shapes the energy demand and evolution, from
two viewpoints:

@ infrastructures, (urbanisation and land-use schemes),

@ life-styles and behaviours, in relation to the technologies that should
be available

— Objective for us : to crosslink scenarios at 2050 horizon with
demand for structuring materials — metals, cement at least

— Next deadline: draft report by the end of this year



PACT Project: some results and perspectives

A

ArcelorMitta

sheed
Inlegrabad 17 EF 103 BT RED
[ Bectric Arc Funsce 35 3 153 BT R8D
Seel Sector 13 EF ERE] BT RS0
Akeminum
improsed e ctrabysis technalogy
primary slctrabysis| Sa 100 M. P &ES T (cirmin e coathodes and iner
snodes)
future development, not &
priany cartcientic i o commitment of the secior
secondeiy| SA 15 none £5
|hminum secior FE nr ] 0.7
B3 SUMING progress in cement
cament A 425 [ ] 3 production and no changes of
Horm s
-y v 4 ¥y
&85 | e | &0 }
 BF [ 1
_ BP [ 0 ]
. BP [ 1

S

Energy emissions of important material sector

Garvid Sgcates Techislpes [T S
T ofd Srucn § Triy bk weka Taeal
Baintenance Arpembling-bared technalogies Concrate — bricks —sbonms
Green ool Wl
Thettmal coma Tharmesl brdpes dvosd @noe e ukatins miateiials
Tharmsl e contral Ll P
Solar radition osntrol Wt
L L]
Lightisg LEDs Plagte gl e
Sandary comtad Camp coniral [T
i eechange Plagtis
Entigy supph Hiestingsloasd ng pumps Wk
Statan sy busl Selld Plaites
Solr parak g
‘Windmik
Bl me 5

ldem transports

Poles model

Scenario analysis =—l
on urbanisation in
the future

Material
demand
and
Energy
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N

Conclusions and Perspectives A |
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» Steel is a sustainable material, with high social value

o Steel is constantly reinventing itself to be part of the solution, not part of
the problem

* Environment is not the only stake

— Social benefits, economical stakes have to be part of the process of
sustainable development

« Current methods are limited and not perfect, they have to evolve
* Necessary to question the current methods
 The world is complex, so are decisions
* Necessity to develop new metrics for sustainability assessment

"SOVAMAT

initiative



http://www.sovamat.org/
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“The world cannot succeed without business as a
committed solution provider to sustainable
societies and ecosystems”

WBCSD President Bjorn Stigson
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