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A BAY ZOLTAN KUTATOKOZPONT
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EVRA
‘ Zero Emission electric Vehicles enabled by haRmonised circulArity

Horizon Europe - CL5-2023-D5-01-04 - Circular economy approaches for zero emission vehicles (2ZERO Partnership)
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Day .. KORFORGASOS GAZDASAGI MEGKOZELITESEK A ZERO KIBOCSATASU JARMUVEKHEZ

, , 2024. January — 2026. December
Consortium with 28 partners

Five top EU OEMs
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Day .. KORFORGASOS GAZDASAGI MEGKOZELITESEK A ZERO KIBOCSATASU JARMUVEKHEZ

ZEVRA's main objective is to improve the circularity of light-duty EVs throughout their entire value chain, from materials supply
and manufacturing to end-of-life processes, which aligns with the European Union's goal of achieving zero CO,e emissions by
2035, particularly in the EV value chain.

STEP4
DfC Actions definition

STEP1

Hotspot Identification

STEP3

Re-adapting technological
aspects and strategies

h
STEP 2

DfC Strategies definition

Digital 8 Use- Training
tools cases courses

Design for Circularity (DfC) & Life-cycle Thinking
(LCT)

Zero Emission electric Vehicles enabled by haRmonised circulArity

_ EVRA Fenntarthaté. Tudatos. Fejlédés.
Funded by EVRA
the European Union
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USE CASES OF ZEVRA PROJECT INCORPORATES

- modular design -
- clearing the material mix

Glass Roof
Armrest

Recycled filled plastics

,/r'orplos FS“E

Charging Lid
Recycled thermoplastic
composite

-= corpositec

Sill Reinforcement
Recycled foamed aluminium
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Battery Top Cover

Recycled PET GMT Tyres
Z# compositec >40% recycled
material N
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EVRA
Zero Emission electric Vehicles enabled by haRmonised circul Arity

N
PV-Integrated sisecam

eurecal

] Northumbria .@
=% University -

design for dismantling: detachable joining technologies (i.e. de-
bondable adhesives, form lock, planned second joining)

SiSECAM

Quater-lite
Sustainably produced

Support
Recycled cast 7,5
aluminium e

r de RA %FMETAL(Q:ENDURANCE
Fender

Remanufactured steel
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Crash-management-system §
Recycled wrought aluminium
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According to your opinion, which life-cycle stage
(materials — manufacturing — use — EolL) is
the most relevant from environmental aspect?

Join at
www.slido.com

#2250881

Or scan the QR-code
with your mobile



http://www.slido.com/
http://www.slido.com/

Bay Zoltan
Kutatokozpont
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KORFORGASOS GAZDASAGI MEGKOZELITESEK A ZERO KIBOCSATASU JARMUVEKHEZ

Sustainability assessment: baseline evaluation - definition and quantification LCT results for Skoda Enyaq

8 use cases based on

Baseline vehicle:

Skoda Enyaq EV SUV
Excl. Powertrain / Battery-Components

Steel ® Aluminium = Polymers ® Glass and ceramics

3%

63%

7%

L) L L
primary automotive 1
0 | material
Q0
Plastic
4| [Glass ‘
material recovery through recycling
R terial i full vehicl
material sourcing vehicle inte- .
STRAT- . = use and mainte EoL processing
and processing assembly nance
EGY -
reuse of scrap design for repair: life time
) rolongation
design for easy assembly P 5
component recovery
_ ZEVRA
- Funded by @EVRA @ Zero Emission electric Vehicles enabled by haRmonised circul Arity eurecal.
the European Union b
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.y University
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KORFORGASOS GAZDASAGI MEGKOZELITESEK A ZERO KIBOCSATASU JARMUVEKHEZ

Sustainability assessment: baseline evaluation - definition and quantification LCT results for Skoda Enyaq

Raw material
processing

Raw material extraction,
pre-processing

Transport

Manu-
facturing

Use

End of life

- Screw making
»| Casting + extrusion
Steel
——b Cold rolling
" Hot rolling

Thermoplastics

Reinforcements, other

~__— Injection moulding
' Extrusion

Duromer processing

L]
.
@
g Duromers
=]
o,

Elastomers Elastomer processing

Other polymers Other processing

Glass and ceramics

Glass processing

Ceramics processing

E—
R

Y

Recycling

Disposal

—> Recycling
B

— Recycling

Cradle to Gate

GGate to
Gate

Gate to Cradle

@EVRA

EVRA
Zero Emission electric Vehicles enabled by haRmonised circul Arity

eurecal

] Northumbria
=% University
NEWCASTLE

\
-

SKODA

~ZEVRA

-

- Extraction and
Manufacturing: main
material flows

- Use phase: fuel
consumption (electricity)
and main replacement of
worn parts

- 200.000 km/15-year use
phase duration

- EoL: data based on an
extensive literature
review of ELV treatment
practices

Fenntarthat6. Tudatos. Fejl6dés.




Day 2. KORFORGASOS GAZDASAGI MEGKOZELITESEK A ZERO KIBOCSATASU JARMUVEKHEZ

Sustainability assessment: baseline evaluation - definition and quantification LCT results for Skoda Enyaq
LIFE CYCLE ASSESSMENT

Applied software and database: LCA for Experts by SPHERA (former GaBi), Ecoinvent 3.10, Managed LCA Content (by SPHERA)
KEY TAKEAWAYS FROM LCA:

m Raw Materials Transportation
Manufacturing mUse Two dominant life cycle phases:
Eol. Treatment = Credits for recycling at Eol. - raw material extraction & processing (refining)

100% - use phase: electricity is the largest contributor (compared to the

80% replacement parts).

60% Materials:
- Polymers are the most relevant contributors
- Steel also has significant effect

- Aluminium and glass show smaller contributions

Impact category Contribution (%)

40%

20%

0%

-20%

Climate Change - total 35,98
40% Resource use - fossils 31,02 82,1% of the overall
Particulate matter 6,21 impacts (EF 3.1)
Ionising radiation 5,58
Photochemical ozone
. 3,31
formation
- :"hungcd by i @EVRA @ Zero Emission electric Vehicles enabled by haRmonised circul Arity eurecat University gA
e European union L NEWCASTLE
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KORFORGASOS GAZDASAGI MEGKOZELITESEK A ZERO KIBOCSATASU JARMUVEKHEZ

Sustainability assessment: baseline evaluation - definition and quantification LCT results for Skoda Enyaq
LIFE CYCLE-COSTING — Cost of Carbon Emission

Total LCC Initial Costs Future

Funded by
the European Union

Costs

@EVRA

re—

15000 €

10 000 €

5000€

0€

400 €

200 €

0€

EolL Costs

EoL -400 €
Revenue
-600 €
e ———

Zero Emission electric Vehicles enabled by haRmonised circulArity eureca!

@EVRA

All costs are estimated for an end-user

scenario at 200.000km/ 15 years KEY TAKEAWAYS FROM LCC:

Material-related reductions:

- Lightweighting

- - Increase of circularity (especially
Future Costs Electricity Maintenance Costs for polymers and steel)

Energy-related reductions:

m EoL Costs EoL Revenues
- Increase the use of

renewable/low-carbon energy

sources

: - Use of more energy-efficient
Goal of the project:

raising the revenues at end-of-life manufactu ring techn0|ogies

Recycling Energy Recovery Landfill

7 Northumbria -_ Fenntarthat6. Tudatos. Fejlédés.
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NEWCASTLE SKODA
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Sustainability assessment: baseline evaluation - definition and quantification LCT results for Skoda Enyaq

SOCIAL LIFE CYCLE — Risk Assessment

- OpenLCA v1.9 software, PSILCA model and database

PSILCA j Expression in Form of Risk and possible Impact

Health and Forced Promotion of social Fair
Safety + responsibility Compe-

tition

MR

Stage:
Raw Materials
extraction and

processing

Workers

Safetymeasures

Workers affected by... Trafficking in persons

B Forced/abour M Health and Safety

Promoting social responsibilty

® Promotion of socialresponsibility ™ Faircompetition

Contribution to economic

Safe and healthy living conditions

Risk level Factor

m development
.(r VLR 0,01 b
' Saf — LR 0,1
. afe and healthy Drinking Water

living conditions Coverage MR 1

Local _ HR
Community
VHR
Drinking water coverage
Sanitation coverage Pollution NR/NO 0 Contribution of the sector to economic development

B Contribution to economic development

EVRA
Zero Emission electric Vehicles enabled by haRmonised circul Arity

B Safe and healthy living conditions

@EVRA

eurecal

Funded by
the European Union

Value chain
actors

b ]

4

Society

] Northumbria
=% University
NEWCASTLE

KEY TAKEAWAYS FROM THE SLCA:

most critical social risks occur in the raw
material extraction:

High risk: trafficking of persons primarily
driven by cotton (China) and copper
production (China and Congo)

Moderate risk: cotton production (India,

China) and copper production (Congo):

* health and safety risks by inadequate
safety measures and natural disasters;

* for local communities, safe and
healthy living conditions, particularly
drinking water and sanitation
coverage;

* for value chain actors, anti-
competitive behavior or violation of
anti-trust and monopoly legislation
linked to copper production (China).
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According to your opinion, which life-cycle stage
(materials — manufacturing — use — EolL) is
the most relevant from environmental aspect?

Results

https://wall.sli.do/event/czoDj1i58SMGwiekv4eEaK?section=67047785-e746-4bb3-8ba4-d166669f6889
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Next step: conclusive LCA, LCC, SLCA analysis of developed technologies

NEXT STEPS

* Synthetising the results of the use cases — challenging!

Alu-Einleger
(Strangpressprofil)

* Development of the system boundaries for sustainability mp i
assessments

* Conducting LCA, LCC and SLCA

 Comparison of the results to baseline outcomes

[=]

For more details visit:

https://zevraproject.eu/
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Chrabak Péter
Korforgasos gazdasag - szakterulet vezetd

peter.chrabak@bayzoltan.hu
+36-30/660-9752

ba' Bay Zoltan
® Kutatokozpont

CiM: H-1116 BUDAPEST, KONDORFA U. 1.
WEB: WWW.BAYZOLTAN.HU
E-MAIL: BAYZOLTAN@BAYZOLTAN.HU
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https://hu-hu.facebook.com/bayzoltan.hu/
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