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Aim of the Workshop

Analyse, assess and discuss the environmental effects of trucks

with different propulsion systems based on LCA

Topics
Trucks and LCA

Methodological aspects

Group work with contributions from all participants
1. Identification of Key Issues on LCA of Trucks

2. E-Fuels and LCA

3. Climate Neutrality and LCA 

4. Circularity and LCA

Format
Presentations

Discussions

Interactive group work

Documentation for participant
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Scope of Group 1

Identification of Key Issues on LCA of Trucks
(Simone Ehrenberger, DLR, DE)

What are the main conclusions?

What are most relevant influences on results?

What are open and/or controversial issues?

Detailled results see group1_LCA trucks.pdf
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Summary Group 1: 
Key Issues on LCA of Trucks

Key parameters determining LCA

Lifetime of battery and truck

Battery capacity and range

Battery production

Energy demand for different driving cycles with different loads

Size of truck and specification

Type of electricity: additional renewable electricity needed

Functional units used: per t-km, per km and per total life time

Recycling/reuse of batteries

Charging strategies

Generalized current LCA results
Electric trucks have lower impacts if renewable electricity is used than H2-fuel cell, ICE with e-fuels and ICE 

(with diesel and CNG) trucks

Catenary battery electric vehicles (BEV-ERS) might have the lowest impacts

Relative advantages in the LCA of the BEV decrease with increasing vehicle (and battery) size

Urban delivery with e-trucks creates significant environmental benefits

Currently main focus on GHG emissions and primary energy demand

Further needs
Improved datasets on key raw materials: virgin/primary and recycled/secondary

How might further improvements to upstream processes/raw materials production contribute?

Improvements to the assessment of novel low-carbon fuels/production pathways, especially e-fuels

Methodological considerations for contributions by LCA to assessing climate neutrality and circularity
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Scope of Group 2

E-Fuels and LCA (Farid Bensebaa, National Research 
Council Canada, CA)

Key aspects of LCA and e-fuels?

Handling of CO2 from fossil fuel combustion, steel and 
concrete production?

What are methodological issues in LCA of e-fuels?

Detailled results see group2_e_fuels.pdf
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Summary Group 2: E-Fuels and LCA

Source of CO2

Air

Fossil fuel combustion

Biomass combustion

Waste combustion (mix of fossil& biomass carbon)

Fossil CO2 from processing in steel and concrete production

Type of e-fuel
E-diesel

E-petrol

E-CNG

E-MeOH

Source of (additional renewable) electricity and/or hydrogen

E-fuel as energy storage for intermitting electricity e.g. PV, wind

Fossil CO2 accounting for “original product” and e-fuel
System extension (preferred)

Allocation: product/e-fuel: 0%/100%; 50%/50%/ 100%/0%
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Scope of Group 3

Climate Neutrality and LCA (Jarod Kelly, 
Argonne, US)

What is climate neutrality?

What is the possible role of LCA to assess climate 
neutrality?

Are there case studies/example for LCA&climate
neutrality?

Necessary LCA methodology development for climate 
neutrality assessment?

Detailled results see group3_climate neutrality.pdf

7



Summary Group 3: 
Climate Neutrality – An Initial Definition

Climate Neutrality = human activities cause no
changes of global temperature

Products/services are „climate neutral“, if in the total 
life cycle no GHG emissions (CO2, CH4, N2O, SF6, 
FCKW, etc.) occur

Or the remaining/unavoidable GHG emissions are
compensated permanently („Net-Zero“), e.g. CO2-
fixation and CO2-storage by CCS and/or CCU

the timing of the GHG emissions is essential and
must be considered

 conclusion: method of dynamic LCA

8



Scope of Group 4

Group 4: Circularity and LCA (Gabriela 
Benveniste Pérez, IREC, ES)

What is circularity?

What is the possible role of LCA to assess 
circularity?

Are there case studies/example for LCA&circularity?

Necessary LCA methodology development for 
circularity assessment?

Are there key (raw) materials with high relevance on 
circularity aspects?

Detailled results see group4_circularity.pdf
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Summary Group 4: Aspects of Circularity

Relevance on circularity

Lifetime and durability

Exchange and/or Reparability of parts

Reuse of parts

Recycling of materials to
Same quality as primary material (Qin = Qout at point of subsitution)

Lower quality as primary material (Qout/Qin < 1)

Energy recovery of heating value of materials
to power, heat or fuels (quality of energy: exergyout/exergyin)

Losses and disposal/landfill

Circularity based on LCI: reuse + recycling + energy 
recovery ≤ 100%
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Summary Group 4:
Initial Wording for Circularity

A circular economy is a global economic model that decouples economic growth and development from the consumption of finite resources. It 

relies on three principles:

designing out waste and pollution; 

keeping products and materials in use; 

and regenerating natural systems.

In a closed loop, used products come back to the manufacturer and components or materials are used again to produce new products of the 

same type.

Downcycling is a process converting materials into new materials of lesser quality and reduced functionality.

The act of recovering the energy content of materials through means such as incineration or gasification. This term specifically excludes 

energy conversion where the energy content is not usefully recovered

Material circularity indicator: The main indicator developed in this methodology. It assigns a score between 0 and 1 to a product (or 

company) assessing how linear or restorative the flow of the materials for the product (or the company’s products) and how long and intensely 

the product (or the company’s products) is used compared to similar industry- average products.

Recycling is the process of recovering materials to feed back into the process as crude feedstock. Recycling excludes energy recovery.

Refurbishment is the process of returning a product to good working condition by replacing or repairing major components that are faulty or

close to failure and making cosmetic changes to update the appearance of a product, such as changing fabric or painting.

Remanufacture denotes the process of disassembly and recovery at the sub-assembly or component level. Functioning, reusable parts are 

taken out of a used product and rebuilt into a new one. This process includes quality assurance and potential enhancements or changes to the 

components.

Reuse is the reintroduction of the same product for the same purpose and in its original form, following minimal maintenance and cosmetic 

cleaning. Within this methodology, this is considered via an increase of the product’s utility (lifetime or functional units). If a product cannot be 

reused as a whole, individual components can be reused in a functional way. Unrecoverable waste includes waste going to landfill, waste to 

energy and any other type of process after the use of a product where the materials are no longer recoverable. 

Upcycling denotes a process of converting materials into new materials of higher quality and increased functionality.
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Source: https://ellenmacarthurfoundation.org/material-circularity-indicator:

Circularity-Indicators-Methodology-1.pdf


