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* |nvestigating policy options
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An example of embedded emissions — electric vehicle manufacturing

Vehicle manufacturing
742 CO2/km

Battery production Q
33 g CO3/km
Il
ey (]

A new “fuel tank” for a new
type of energy — the complexity
of a lithium-ion battery pack is

evident at a glance.

Source: VW
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The problem of embedded emissions — burden shift

Vehicle production Use Phase

Now:
Conventional

Gasoline WAORZS 15%

Vehicle

What will
change?

In the future;

Source: Ricardo Study,
Batte'fy 5 7% 40% Preparing for a life cycle CO,
Electric measure, 2011

Vehicle| | | ! |
0 5000 10000 15,000 20000 25,000

Lifecycle CO, Emissions [kgCO.e]

o)WorIdAutoSteeI 4




The concept of LCA
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LCA in current practice
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Virtually all OEMs use LCA in their product strategies.
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LCA in current practice
Greenhouse gas emissions

open your mind.

» Environmental brochure.

smart fortwo electric drive.

kg COz equivalents

Daimler AG: Environmental brochure.
smart for two electric drive

https://www.daimler.com/Projects/c2c/channel/docu
ments/2243139_Environmental_brochure_smart_fort
wo_electric_drive.pdf

Petrol-driven smart fortwo electric smart fortwo electric
smart drive (EU electricity drive (wind-generated
mix)* electricity)*

. Recovery

showing an unintended consequence and the growing
relevance of production (embedded) emissions.
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Dr. Stephan Krinke: Environmentally friendly vehicles and

LCA in current practice

environmental strategy of the brand Volkswagen, 19.11.2009

VOLKSWAGEN

AKTIENGESELLSCHART

Environmental Protection over the entire Life Cycle

Volkswagen is the
high-volume brand that
Vilkeiigen Groig ‘ stands for innovation
and engineering excel-

VOLKSWAGEN

Environmental Principles Products

The ana::m Group's Ervionmantal Prnzplos sere as a gudsine for ol the Group's IenCe-
magues wgons, faking into acccunt the epoal possbltss. To e w o or
responcioly WMWLWGBQ Nmemmmt.unmm contivous
Improvament of ) Group's POJucts in ragpact of Mar envronmantal compsabiiy HM
IS30UICS CONSERANON an ungspmdmroupemnpmcy Qur acaitkas and proces:
are shaped by a prudent appicach © ecological chalienges.
In fro with this approach, wo have definod o foliowing objoctives:
1. Climate prosection = 2ducs greenhouse gas eaissiong
-Mu&md&wmmﬂmgqalrﬂwuh
vehce's sarvics ke wih the cus
« suppont luelefficient styke MGNW

2. Res0uroa CoRservation - Mprove resourcs attiiency
-Mmmwiqwﬂqmmmam

e e oy e In future, we will develop each model in such a

. tesinen AT way that, in its entirety, it presents
e T e s better environmental properties than its
I w0 gk ot s v . e s predecessor. As we do so, we will make sure

hmm&mnmdmhmmmhm

i e o ko oo it i o 0 s that improvements are attained over the entire
i T Lo oo aom, T2 Uharsgr G e o product life cycle.

Prot_Dr Marin Wintarkoen
Che ¥ the Board of

01122008
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LCA in current practice - other Industry

Consumer Products Manufacturers
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ArcelorMittal ALCOA The Chemical Company

Industry Associations

worldsteel  IAL  PlasticsFurope Cgéhﬂr“w
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LCA in current practice —the Steel industry

= WorldAutoSteel vehicle modeling = o) werldautosteel
= Goal — to enhance technical credibility via modeling with external expert collaboration
= UCSB Automotive Materials Greenhouse Gas Comparison Model
— Vehicle modeling development since 2004
— Now on Version 4.0
— Model and Comprehensive User Guide freely available

" autoLCA™ — GaBi version of the UCSB Model

= World Steel Association Wworldsteel

= | Cl inventory database (since 1995) and methodology development
= buildLCA™

= | CA Expert Group — cross-industry collaboration
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Progress towards method harmonization

Harmonization of LCA
Methodologies for
Metals

A whitepaper providing guidance for
conducting LCAs for metals and
metal products

February 2014
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Aluminum Association

Cobalt Development Institute

Eurometaux

Euromines

International Aluminium Institute
International Copper Association
International Council on Mining and Metals
International Lead Association

International Lead Management Center Site
International Lead Zinc Research Organization
International Manganese Institute
International Molybdenum Association
International Stainless Steel Forum
International Zinc Association

Nickel Institute

World Steel Association
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Progress towards method harmonization
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Investigating policy options - Working with academia

= To further understand and explore
» Possible policy frameworks
» Technical methodologies

Bren School .
of Environmental Science & Management X5 TONGI UNIVERSITY

UMIVERSITY OF CALIFORNIA, SANTA BARBARA
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Investigating policy options — Study by TU Berlin Study

* Professor Dr. Matthias Finkbeiner and team are developing
policy options that consider the entire vehicle life cycle.

= Range extends from voluntary labeling that may influence market
behaviors to mandatory performance metrics that must be met to allow
market access.

Qualifiers:

= VVoluntary vs. Mandatory

» Product Performance (Direct) vs. Process Requirement

» Use of LCA: Direct full use of LCA vs. Backoffice (Indirect)
= Market Access vs. Market Incentive
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Investigating policy options

Only
market
incentive
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Investigating policy options
Market
biofuel limits in RED

IVIAI NTL

incentive

prep studies in EUP/ErP
incentive
Market

incentive

Market
access

Market
incentive

Indirect
Market

access

Only EU-Eco-label, PEF

market
Indirect
Process .

incentive
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Summary

*= TODAY - LCA has been adopted as a comprehensive tool to
measure the CO, impact of materials and technology choices
In many industries, throughout the globe.

* Embedded emissions are a considerable concern to policy
regulators and the automotive supply chain

= LCA is the regulatory tool that can address

this issue:
= LCA is doable, as shown by current industry practice.
= LCA ensures that CO, reduction targets are realized.
= LCA prevents unintended consequences.
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Thank you for your attention.

We are looking forward to your feedback and questions.

For further information contact:
George Coates | Technical Director, WorldAutoSteel
steel@worldautosteel.org | T: +1 937 704 9850| worldautosteel.org
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