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Level concept from SG3 perspective
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Vehicle model
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INg granularity as main criteria

Generic footprint representative for technology:
e.g. 3.5 kg CO2e / kg of vehicle weight x vehicle weight

List of weight sums of specific material types,
aggregated over all parts

List of weight sums of specific material types,
part-by-part



Increasing focus of geographic representativeness / specificity
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Modelling of supply chain / manufacturing processes as final criteria
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1) a columndescribing comparable objects to help you understand the concepts at each level, giving hints about how to access them by level and what data to find

2) data information characteristics that can be used for evaluation
3) (CDMS) Chinese Material Data System, (IMDS) International Material Data System

About this book

Sustainable Production, Life Cycle Engineering and Management
Series Editors: Christoph Herrmann, Sami Kara

Patricia Egede

Environmental
Assessment of
Lightweight
EIectrlc Vehicles

@ Springer

Thic monnaranh adreccec the challenae nf the envirnnmental accecement nf leiahtweicht
o

=

=

electric vehicles. It poses the question whether the use of lightweight materials in electric

vehicles can reduce the vehicles’ environmental impact and compares the environmental
performance of a lightweight electric vehicle (LEV) to other types of vehicles. The topical

approach focuses on methods from life cycle assessment (LCA), and the book concludes with
a comprehensive concept on the environmental assessment of LEVs. The target audience
primarily comprises LCA practitioners from research institutes and industry, but it may also be
beneficial for graduate students specializing in the field of environmental assessment.
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Results from the application of the methodology

The implementation of the developed methodology has provided results for the study covering:

Two high-level scenarios based on analysis supporting the Commission’'s Long-Term
Strategy (Commission Communication COM(2018) 773), i.e. Baseline and a lower carbon
future - Tech1.5 scenario, consistent with the EU contribution to meeting the Paris Agreement
objective of keeping global temperature increase to a 1.5 °C max).

14 different electricity production chains, covering the EU28 and its individual Member
States (relevant for vehicle manufacturing, and electric vehicle operation), and five other world
regions (China, S. Korea, Japan, the US and the global average) (for manufacturing only).

60 different liquid and gaseous fuel production chains, covering 5 fuel categories, 21
feedstocks, and over 20 processes, plus two fuel mix/blend scenarios for each fuel category.

65 different generic vehicle type/powertrain combinations, across six light- and heavy-duty
vehicle body types.

14 different sensitivities exploring the significance and impacts of key assumptions and
uncertainties for the comparative analysis of different vehicles/powertrain and fuel types.
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OEM internal comparison of two specific vehicle models
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METHODOLOGY

Input variables

Vehicle basis
= | Tiguan & ID.4: ploduction and use

LU0 OO R i curope

* Representative engine-gearbox with
standard equipment

* Maintenance: standard intervals
* |D.4 (1. Edition) Range: 498 km

Fuel & electricity supply (Well-to-Tank)
® EU-fuels
* Energy mix EU-27

Consumption (Tank-to-Wheel)
= WLTP

BEV

= B2 kWh NMC 622 Lithium-ion-battery,
one battery over lifetime

Compared vehicles have similar
equipment and performance.

Gasoline

TECHNICAL Ci

[Do L]

Diesel
[Da1o]

ID.4
[ba10]

I Production phase
"0 Fuel and Energy Supply
I Tailpips emissions
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