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EU Steel Industry is global — effective measures mustjbe global
too! Only a robust Int. Agreement creates a level playing field

Annual trade growth rate: 7.8%

NAFTA
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Ex: 0.32 apan|
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Source: 1ISI 50 )'

Numbers give crude production, finished imports and exports for respective regions in Mt for 2007.
Import and export numbers exclude intraregional trade.
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What can we take from GSA for the European discussion?

Very important assessment where we stand today globally (biggest CO, data
collection underway)

— Specific emissions (t;q,/ts..) Without any consideration of production
volumes

— Main focus: identification of reduction potentials as basis for technological
exchange and improvements

Key platform for discussion, exchange and trust building
=> investment in International Agreement

— Supported by other [ISI exchange platforms such as CO, Breakthrough
Programme, or lISI LCI activities

Practically all European steel producers and associations are members of lISI

... but important differences to be considered
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Differences between IISI GSA and EUROFER Benchmark

lISI Approach EUROFER Approach
e Long-term (2050) & transition e ETS phase 3 driven (2013)
 includes indirect emissions to « focusses on direct emissions as it
compare actual impact needs to work with cap-and-trade
* Only one figure of specific value * Needs to include intermediate
since upstream level out products to incorporate trade and
differences different installation configurations
« Covers very different regional » (Geographically specific
settings
* Aim: specific CO, benchmark as «  Aim: absolute CO, for EU ETS
basis for industry assessment allocation based on benchmark

< Not either or, but parallel activities >
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Different Benchmark Concepts and time dependencies — what
are we actually talking about?

N

Empirical Benchmark = independent of time
Level of

Specific

benchmark

(tco2/t)

EN - Technological Benchmark (best technology used) =

~ - approaching limit value

¥ oy [
I ] — ] _—— —_— _—— ] _—— — —

Fundamental Benchmark (Scientific-technological paradigm) = fixed over time

Possibly shifted
Fundamental Benchmark

—
2013 2020 2050
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General Elements of a benchmark approach - scematic
Distribution of individual installations

Starting point

e. g. average
of historic
\ /\
~ ~ MRaW' I
Technological~ H._ ................. ) ateria
- — lever
Benchmark — —
Fundamental benchmark
specific] based on technological-scientific aspects Fundamental Benchmark
emissions New production paradigm
(tcoo/t) In diistant future
- >
time

ThyssenKrupp Steel @



Installation

TN

Asymptotic Development of Industry towards Benchmark
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Reduction Agents’ Consumptions already reduced to minimum
— no way to go further on this route

Consumption of reduction agents
« near the theoretical minimum of

1000 - 414 kg C/thot metal*

=> Hot Metal around 1.5 t,/t

Steel around 2 tg,,/t
coal

482 kg

reduction
' agents’/thot metal

1950 65 60 65 70 75 80 85 90 95 2000
year
Source: VDEh, Blast Furnace Committee *414 Kg C/t, o1 @CCOrding to 465 kg coke/t, ., ...
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EU-Research Programme “Ultra Low CO, Steelmaking” to chart
new routes for steelmaking — breakthrough technologies
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Timeframe of Operations much longer than ETS phases

CO keplants Hamborn ‘ |-__! Etc'
Schwelgern | E2003 777 .
. Schwelgern 2 27
Sinterplants Schwelgern 3 7 _ _
Schwelgern 4 R ? __ .
Blast HO 4 [ R
Furnaces HO 8 2007="077 -
Schwelgern | 9.6'08| | 2008 - o
Schwelgern I ‘1993 - I’???I A
I T T
Steel plant Beeckerwerth - 7?7 , :
cC1 85-98 1998 - ?7??
cC2 90-01 20|01 -l??? _—
Bruckhausen =277 ,
S . 1999-222  |Estopped Operations
. Current Operations
Hot Rolling | WBW1 e ' Decisions%hortly
WBW 2 | ”‘9 |sssss 1 |Opecisions later
WBW 3 (Bo) e : 1] |
1960 1970 1980 1990 2000 ZIZO 2030 2040 2050
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Set of few product benchmarks required to cover complex
industry of 200 Mt/a with internal trading and installations
referring to segments in Annex 1

: Percentages relate to
~ 5-10N0 roportion of total
2-10% ~ 70-80% g Fc)amissions
Hot in integrated route

~10-15% " Metal* — e —
(including BOF . { lessthan 5-10%

Coke*

since CO, results

* Process gas related emissions need to be from carbon o
allocated at the unit where these are produced dissolved in —
to keep simplicity; hot metal) i

but need to ensure no double allocation occurs.

Rolled steel
Coated steel

Low Carbon Steels (EAF)

o, *
.....
-------------------------------------------------

High Alloy and Stainless Steels (EAF)

"Braft under Discussion at EUROFER@



Benchmark and Allocation — Allocation ex ante
ex ante

production

Specific
CO2-Emission
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togylt ex ante| |actua
N production production

Benchmark and Allocation — emissions leorz be/nchmark“

Specific
CO2-Emission Badly designed ,,benchmark”
If prevailing throughout the
industry, but might be happening
In single cases of early movers.

,Benchmark”

»Specific plant”

Requirement

Production

ThyssenKrupp Steel



Benchmark and Allocation — ambitious benchmarks as drivers
to,/t exante| |actua

Specific production | |production

CO2-Emission l »specific plant®
Requirement

Allocation and benchmark can help to
drive installation to better performance; therefore
the steel industry accepts ambitious benchmarks.
But there is a requirement that companies remain
in a position to be financially able to do so.

,Benchmark®

Production
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Benchmark and Allocation — impossible ,.be nch ?rks“ only cost
teos /t ex ante actua

production production

l »Specific plant®

wtechnological limit®

Specific
CO2-Emission

Requirement

Quasi-taxation

However, if benchmark is above »benchmark:
scientific-technologically achievable
limits, no possibility to improve — equals
de facto taxation even for best performers
under ideal conditions.
> 1
Production
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Benchmark and Allocation — system Xgenerai'e cha}nge but which?
to,/t ante| |actua

production production

l »Specific plant”

Specific
CO2-Emission

Requirement

Quasi-taxation wtechnological limit®

In the short and medium term the variable available to steel installations = —
IS not specific emission levels, but only production levels. Therefore in
reality companies would need to look for external certificates through

trade, auctioning or CDM.

ark”

Production
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Benchmark and Allocation
Allocation = Benchmark * Production * Faetor_

* Production, but which?
— Historic
— Rolling average
— Planned

* Factors for

— transition allowances (>1)

» would leave industry above benchmark more financial room for required investments for
transition to benchmark rather than buying additional certificates which return no
improvement

— benchmark acceptance (=1)
 after a transitional time acceptance by steel industry

— reduction (<1)

* would result in allocation below minimum requirement and therefore unavoidably oblige
industry to buy certificates to maintain production or reduce production

 Consider: Danger of growth constraints!
e Avoid: Drive out rather than drive to improvel
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Decoupling of Energy and CO, Benchmark expected

cot 1

Eneray/t Reduction of C-based energy

e. g. coke rates

Energy/t

Additional energy for
* CCS

* |less efficient processes

* etc. :
Requires

non-coal
based
energy
carriers,
but::
China,
India ?

CO,/t
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Many thanks for
your allocation
of time!

Viaduc de Millau
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