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01| Introduction

— Way to zero emissions
— Life Cycle Assessment (LCA) Method
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Volkswagen aims to be net climate neutral until 2050 —
until 2030 a CO,-reduction of 30% over life cycle

TARGET 2030 VISION 2050

Net Volkswagen and its
CO,-reduction over products are h
life cycle of 30% net CO,-neutral
compared to 2018
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Life Cycle Assessment (LCA) — Analysis of carbon footprint and other
relevant environmental impacts of products over life cycle

o Cradle-to-Grave | Life Cycle Assessment o

Production phase Use phase? End-of-Life

; Supply Chain >> In-house!) > > Fuel;lﬁslr;’ergy >> Tailpipe emissions > > Recycling >

1) Including in-/ outbound logistic
2) Including maintenance
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Our method: LCA according to ISO 14040

Klass.Nr: 98000

INTERNATIONAL ISO
STANDARD 14040

Environmental management — Life cycle
assessment — Principles and framework

Management environnemental — Analyse du cycle de vie — Principes
o cadre

VOLKSWAGEN AG

@ Systematic analysis of environmental impacts
of products over life cycle (,,from cradle to grave®)

e @ 3rd party validation
2% LM
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QUELLE: NOLIS (Normm vor Anwendung auf Aktualitdt prifen!/Check standard for current issue prior to usage)




Procedure of LCAs for passenger vehicles

Data sources

Part list

I|'©§' i (n'.f »g 2
Q% Q@-‘H\ N=Pam ).:"L‘a'\ Q‘.’»y
g gchE ~TiH D‘:Y”

ety m.ﬁéO‘E —
~5.000 parts

‘e s it

Material data base
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MATERIAL INFORMATION SYSTEM
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Consolidation Compilation LCA model
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02| Data acquisition

— Generic vs. specific data
— VDA LCA Data collection




Volkswagen supports decarbonization measures actively
with a systematic approach to reduce CO,

01l LCA based on generic data

Our LCAs are based on generic, purchased data.

Due to the size of VW and its supply network, an orientation towards
average data makes sense, which is why generic data also provide a realistic
picture.

02| Hotspot analysis
However, in the case of hotspot components, specific mapping is necessary
in order to
« generate a realistic estimate of VW's carbon footprint,
* todefine and initiate measures in a targeted and best possible way,
« to correctly estimate compensation volumes.

Therefore, a more concrete picture of the situation will be
developed in supplier workshops and primary data will be

) Need for specific data
collected manually.
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VDA LCA Data collection

5.2 Data Collection Format Spreadsheet

inputs | awamtiy | wne® Junge™ | ata quattyand comments™ |

DCr ; menicipal services Exampietown; Mr. Process-

(Ops=rator, (012 34) 56 -120; calouiaton: connecied watlges *
cpemtional capachy * tacionpressing SI%, opening and
1

Acic=

There is CO2 data everywhere, but it is important to collect and use
sensible, reliable data

Do At suppdler: Dwrom Co, 6780 Mainz, Mr. Producer,
produCan o roe e

Basis: VDA Data collection sheet for manual data collection. e e et

d 2 QO E; standard
cieaning cioth Q0o E; standard

|
_‘_‘_‘_‘_'_‘_‘—-—._

Process

Aim:
» Digitalization of the VDA sheet for automated data collection.
» Simplified data processing.

Framework: Raw data is only exchanged between the supplier and the
LCA team of the OEM. — i i po v seseeriin. it o e

DoCr 5; Information according 10 supwder, sex above (297 kg
1M = - 1%, s== also 2000
|

Requirement:
» Secure data transfer.

DA M remmainders, breakouts, refuse clppings, defecthe

» Trustful interaction with one another. i i—————
» Defined data usage. '
» Little effort for supplier and OEM.
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VOLKSWAGEN
Supplier Dialoges sustainability: Lessons learned

But
Understanding of the topic of "sustainability" Difficult data exchange due to fear of
and the need for data transparency in the IP loss
entire supply chain Cost analysis
Willingness to cooperate Partially insufficient qualifications

Result: transmission of non-transparent data records

OUR MAIN TASK: We create trust!

Data query based on the coordinated VDA data sheet makes sense
Automated query necessary due to the high manual effort
Reliable data

Secure data transfer
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VOLKSWAGEN
Example from practice: Data comparison Steel AKTIENGESELLSCHAFT

> Reduction of approx. 7% for electrolytic
GENERIC VS. SPECIFIC STEEL DATA galvanized and approx. 13% for hot dip

galvanized steel

=3 =
(=] =]
(=] =]
— —
Leads to
= * Reconciliation with the supplier's delivery
o rate per vehicle
* Jumping-off point for reduction measures,
e.g. green steel
=
U . . g
- * Theoretically: improvement of vehicle LCAs
[+4] oq o .
by crediting the better supplier. Problem
here: Average value should actually become
worse by removing the better supplier.
WORLDSTEELEU: SUPPLIER: STEEL, WORLDSTEELEU: SUPPLIER: STEEL,
STEEL, ELECTROLYTIC STEEL, HOTDIP HOTDIP But. High manualeffort untila”data are
ELECTROLYTIC GALVANISED GALVANISED GALVANISED . .
GALVANISED available, e.g. 96 emails for one VDA sheet.
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03| TED - Transferring environmental data



Supply Chain Tool for automated Ica data collection

Transparency in the entire supply chain must be possible!

Concept TED was developed and is presented.

The supplier gets access to the web-based data query at
part/process level via a link

Digital feedback and automated system linking

Evaluation and report e.g. to procurement

Advantages

VOLKSWAGEN

AKTIENGESELLSCHAFT

&y TED

(o]
Introduction

Vv Welcome to TE )

TED was developed to facilitate transferring_/shar’” g € gironme .« ‘ata based on the VDA data collection sheet.

What is the data collection about?

In order to honor the Paris Agreement to limit global warming to well b fow"all ¢ fors n._ 4 we £ tooether 6 bring sustainable products to the end
consumer. Providing environmental data downstream, allows for highe./transparency._long the v fue’ Aain.” ais provides an opportunity for both
suppliers and customers to find and implement the best/ most efficient decarbonization measu..s. T ensv /th ®axi yum -~mparability, gate-to-gate
data is collected from the suppliers. Gate-to-gate is a terminology used in life cycle assessment (LCA). w0l ical 'defines the sy: pm boundaries of the
analysis. Gate refers to the factory gate. Hence, gate-to-gate data represents all material and energy flows into the.lant § weé as products and
emissions coming out of the plant. Only material and energy flows relating to the product under assessment are relevant. Coi..equently, all data entries
are scaled to one product unit.

0 Automated data query at the supplier: necessity increases due to the high complexity and diversity of the suppliers

& Little manual effort for the supplier

0 Certified data: high data quality, up-to-dateness and availability required
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IDEA: Requirements for a long-term system solution

Open to other companies and their IT infrastructure, both horizontally (other OEMs) and vertically (along the

Transferable supply chain).

Safe Protection of the very sensitive primary data and the IP of the suppliers.
Uniform LCA methodology for all suppliers. Similar to the IMDS system, it must be ensured that only selected LCA
Transparent experts have complete data transparency and only pass on prepared results in accordance with previously agreed
agreements.
3rd Party verifiable An external certification is necessary for a high level of trust in the data.

Interface capable It is necessary to automatically evaluate the supplier data and transfer it to existing models.

The integration of existing resources in IT (existing source systems with interfaces, landscapes, processes, ...) as

Efficient well as existing software (existing database / modeling) is necessary and useful.

LU
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Need for action: TED-Tool (Transferring Environmental Data)

VDA Verband der
= | Automobilindustrie

Step 1: Create understanding in
the supply chain

Way forward: Data collection on a
Gate-to-Gate-Level

 Data collection in SC analogous to
the VDA data sheet

* Protoype tested by approx. 30
companies

> TED

TRANSFERRING ENVIONMENTAL DATA

Possible perspective

} Step 2: Methodology for reliable

data

Way forward: Integration of
Cradle-to-Gate-Data

« Transfer of LCA results (e.g.
from procurement process) via
TED

* Necessary measures: New
input mask

K-AEU-2 | KSU-Class: 0.2 —4 years

VOLKSWAGEN

} Step 3: Support for automated
LCAs

Way forward: Generation of
Cradle-to-Gate-Data

Enabling the tool to carry out
the LCA calculation
automatically

Necessary measures: Database
for input quantities, Allocation
Rules

=% Lem
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Working together

* There are currently numerous initiatives dealing with the topic of CO2 data collection in the supply chain.

* The development of TED started 2 years ago and is currently being further developed within the framework of the VDA with
several companies.

* The idea is that in some time there should be only one or a few tools that are used across the board and thus generate resilient,
usable data

* VW would like to participate and support this in order to create a common understanding and increase the transparency of CO2
data and thus the product-related footprint. TED could be a first step towards this goal.
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