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Engineering Centers

Employees Worldwide

Engineers and 
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in Force



Environmental 
Sustainability

We have already taken numerous actions 

to reach CO2 neutrality at our 

headquarters.

ISO 14001 

ISO 9001

ISO 27001

ISO 45001

ECOPROFIT®

Ford Q1 Award

Certificates

▪ Global energy consumption and CO2

monitoring 

▪ 100 % renewable electricity

▪ Solar facility (>3,300 m2)

▪ System for infrastructure waste heat 
recovery

▪ >50 % electric or hybrid vehicles in 
our carpool
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Energy 
Security

On the Roadmap to Carbon Neutrality

EU Carbon 
Border Tax

EU 2050

United States
50% reduction in 2030

China 2060

Japan 2050

ESG
Lifecycle CO2
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Emission Scopes can be mapped
onto the different Stages of the Value Chain

By far the largest share of emissions are assigned to Scope 3 and includes all upstream and 
downstream activities of a legal entity

CO2e emissions in production
CO2e emissions 

during use
CO2e (disposal)

CO2e emissions in transport

Procured goods / services 

Transportation

Scope 1 & 2 Scope 3 Scope 3 

Direct & 
indirect 
emissions

Transportation Recycling 

Raw material 
supplier

Tier n
supplier

Tier 1 
supplier

Manufacturer Customer Recycler

Product 
operation

Waste 
disposal 

Scope 3
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Product Lifecycle Model with qualitative Patterns for CO2e 
Influenceability, Determination and Occurrence

Significance of early development phase for lifecycle CO2e

Feasibility Design ValidationConcept
In-use, service & 

end-of-life
Production

CO2e

(cumulative %)

Time

CO2e occurrence 

CO2e determination

CO2e influenceability
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Bottom-up calculation for optimized cost and CO2e balancing in production

Simultaneous Assessment of Product Cost and CO2e

Selling, general & 
admin. expenses,
CO2 certificates

Credits, SG&AMaterials
Material 

overheads
Manufacturing

Manufacturing
overheads

Profits, SG&AMaterials
Material 

overheads
Manufacturing

Manufacturing
overheads

Raw materials, 
semi-finished 

products, finished 
products

Internal logistics, 
storage, scrap

Labor, energy, 
machines, tooling Auxiliary        

materials, 
solvents, 
lubricants

Overheads
ManufacturingMaterial

Production

Sales
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Battery Pack Production – CO2 Emissions

Cell 
Materials

Formation Ageing

Dry room conditioningCell Manufacturing

Module Manufacturing

Cell Cell Stacking
Module 
Housing

Assy./
Welding 
Busbar

Assy./
Welding

LV System

Assy./ 
Welding E/E 

System

Enclosure 
Module

EOL
Testing

Assembly 
Housing

Module 
Integr.

Assy. 
Thermal 
System

Electrical-
System 
Integr.

EOL Testing

Pack Manufacturing

BMS Integr.
Enclosure 
Housing

Cells incl. 

Manufacturing

70%

Battery 

Housing incl. 

Module 

Housing

24%

BMS

2%

Others

1%

Pack 

Manufacturing

3%
Coating Drying

Packaging
Electrolyte

Filling
Sealing

Cutting

Module
Battery Size: 60 kWh

(C-Segment Vehicle with 300-400 km range)
Total Pack Weight: 390 kg

5.6 t CO2eq
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C-Segment Vehicle with 300-400 km Range 
200,000km Use Phase in EU

Recycling

Use
Production

CO2eq improvements 2019-2023 35%
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Design to CO2eq guidelines

Design to CO2eq is essential for future path to net-zero

CO2eq improvements 2019-2023 35%

CO2eq improvements 60kWh 7.6t

new BEV vehicles in EU 2026-3156Mio.

CO2eq savings for 56Mio. new BEV vehicles 426Mt

*)

*) Source: IHS, 10/2022



BIC nextGen
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Implementation:
AVL Battery Innovation Center

Research on the future of battery production → CO2eq is a main parameter

Development of sustainable production processes by avoiding non-reversible processes 

Measurement of energy, CO2eq and harmful gaseous emissions



Martin Weinzerl | DR | 19 Juli 2023 |/ 13Public

Implementation:
Energy measurement and conversion to CO2eq values
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• Integration of measured 
values in CO2 modeling

• Digital-twin for energy-
based control & scheduling 
of production
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Implementation: Battery Gluing Process
Emission Evaluation - Shed Arrangement & Setup
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Ambient
Air

Portable Emission Measurement
(CO, CO2, O2, THC, NOx) 

THC … Total Hydrocarbons, SPN10 … Solid Particle Number >10nm, TPN … Total Particle Number >10nm

Condensation
Particle Counter

(TPN10) 

Massflow
Measurement

Massflow
Measurement

Gas-PEMS

Power Supply

System 
Control

Shed

Industrialization of a customer battery back, from A/B-sample to SOP
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BATTERY SYSTEM PRODUCTIONBATTERY CELL PRODUCTIONRAW MATERIAL PRODUCTION

DIGITAL BATTERY PASSPORT

RAW MATERIAL 
SUPPLIER

DATA SOURCE

BACKEND 
SYSTEM

DATASPACE
NODE

Copyright ©Tributech Solutions 2022. All rights reserved.

BATTERY CELL
SUPPLIER

QR CODE

DATA SOURCE

DATASPACE
NODE

IoT DEVICE

ANALYTICS 
PLATFORM 

DATASPACE
NODE

DATA SOURCE

BATTERY SYSTEM 
SUPPLIER

      
BLOCKCHAIN

DATA LAYER

      

RECYCLER

IN USE RECYCLING

END
CONSUMER

BATTERY PASSPORT APP
Energy Consumption 

& CO2 Tracking
Material Tracking

VEHICLE
OEM

INT. SYSTEMS

DATASPACE
NODE

      

Implementation:
Digital Battery Passport of the future
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Copyright ©Tributech Solutions 2023. All rights reserved.

Implementation:
Digital Battery Passport of the future

Product Type Management

Product Unit & Passport Registration

Compliance and Notarization

Product Carbon Footprint Tracking

• Categories based on scope

• Footprint on different levels

Integrate new parameters

• Sustainability

• Circularity
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Development of future BEV Battery

• Cell

AVL cell design optimized for fast charging

• No Propagation

Design for safety concept “Fail Inside”

Integrated safety concept starting from cell 

to pack housing

• Simplified EE architecture

• BMS

Wireless BMS

• 2 phase cooling system

• Housing design Cell2Pack

Battery 
Concept

Cell Block
Design

Cell2X
Concept
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Vehicle Requirements & Loads Battery Concept Points

Cell Specification

Prototype
Body and Battery  

Production and Assembly

Cell2X Approach

Engineering of …

… cell becomes part of vehicle

… vehicle becomes part of cell

Battery 
Concept

Cell Block
Design
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Key Takeaways

CO2e lever in supply chain
is larger than at the OEM

CO2e to be considered in develop-
ment process & design guidelines

Early development phase
defines lifecycle carbon footprint

A balanced product needs to
add CO2e in the DfX evaluation

Sustainable products require 
reversible production processes

Optimize information flow to enable
refurbishment and recycling
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Contact

EMAIL

martin.weinzerl@avl.com

PHONE

+43 316 787 4284

LOCATION

AVL List GmbH
Hans-List-Platz 1

8020 Graz
Austria

WEBSITE

www.avl.com

Martin Weinzerl
R&D Projekt Manager

Production & Digitalisation

mailto:martin.weinzerl@avl.com
http://www.avl.com/
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