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What are current research questions for the further
development of LCA to assess future systems?
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Main challenges of prospective LCA E)EAR

Functionality
System boundary

Aim of the study
LCIA methodologies

Comparability

Lack: novelty, confidentiality, unknown

Resource-intensive for good quality

. L . spatial and temporal representativity
Detail of the analysis / time of the analysis
Assessment

Time

Speed of innovation and data renewal Challenges Dependence of data quality on TRL

of
prospective
LCA

Multiple scales co-existing

Time sensitivity
Low TRL & overestimates

Communication difficulties
Measurements unavailabilities due to low TRL

Inspired from (sources to be edited later): https://onlinelibrary.wiley.com/doi/full/10.1111/jiec.12965, https://onlinelibrary.wiley.com/doi/full/10.1111/jiec.12954, https://www.mdpi.com/2071-
1050/12/3/1192 , https://www.sciencedirect.com/science/article/pii/S0360132323005620 , https://link.springer.com/content/pdf/10.1007/978-3-031-48359-2 12?pdf=chapter%20toc
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The Coordinated and Support Action (CSA)

TranSensus LCA
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| L«

€ EU Funding ~3,7M€

20 Beneficiaries
11 Industrial Partners
9 Research Partners

24 Associated Partners
4 Wider consultation groups

Comparability

Commonly accepted and applied single LCA
approach for zero-emission road transport

Conceptualize and demonstrate a single, European-wide
real-data LCA approach for zero-emission road transport
Harmonization of methodologies, tools and datasets

Elaborate an ontology and framework for a European-wide
LCI database

Conceptualize LCI data management and update along
the life cycle and along the supply chain

Paving the way for LCA-based product and business
development

Consensus building across all stakeholders
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Some research questions for LCA development
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Functionality
System boundary

LCIA methodologies ]

Aim of the study

Comparability

Lack: novelty, confidentiality, unknown

Ressource-intensive for good quality

spatial and temporal representativity

Detail of the analysis / time of the analysis
Assessment

Speed of innovation and data renewal

prospective
LCA

Multiple scales co-existing
Time sensitivity
Low TRL & overestimates
Communication difficulties

Measurments unavailabilities due to low TRL

Example of research question /i
explored in l

How to assess environmental impacts related to
resources with LCA in our modern economy shifting
toward circularity?

Dependence of data quality on TRL

From: Top-down characterization of resource use in LCA: from problem definition of
resource use to operational characterization factors for dissipation of elements to the

environment

ENVIRONMENT ENVIRONMENT

inaccessible stock inaccessible stock

emission

extraction

available stock
available stock

inaccessible stock inaccessible stock

TECHNOSPHERE

System model for
environmental dissipation of elements

TECHNOSPHERE

System model for
abiotic depletion of elements

System model for abiotic depletion and environmental dissipation of elements

environment
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Breakdown of the impact on environmental dissipation (ED) and abiotic depletion (AD) for copper production by Aitik and CLC

https://link.springer.com/article/10.1007/s11367-020-01819-4
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Some research questions for LCA development
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Speed of innovation and data renewal

Multiple scales co-existing
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Schematic illustration of different scenario types in prospective LCA
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Arvidsson et al?2018, EnvironmentaIfAssessment of Emerging
Technologies: Recommendations for Prospective LCA, 10.1111/jiec.12690

Dependence of data quality on TRL
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Example of research question explored in /i

How to model electricity consumed by a system
produced today in a representative way when the
use phase did not happened yet?
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Example of research question _
that could be explored later in /%

How to integrate automatically foreseen evolution of
society and technologies in the background data
needed to assess a future system?
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Steubing B., Sacchi R., Innovative LCA tools: Exploring Premise,Activity Browser and Brightway, March 2023, Swedish Life Cycle Center invited talk
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Overview of 2023 TransensusLCA results @D @
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Focus of 2023: harmonization of ZEV retrospective LCA, more to come on this type of LCA and also on prospective LCA in 2024

Definition of 4 types of LCA

Motivations for the LCA

LCA Typology
Main users of LCA types
Targeted audienceo
EF method inclusion
ZEV definition
ZEV definition CED-total Inclusion
H2 ICE inciusion - Technology coverage CED_non-renewable inclusion

Vehicle type definition oNon-restrictive set Cnticality Inclusion

Cradle-to-grave Resource disspation mncusion

Buodiversity impact exclusion

.
Without 2nd use

Cut-off hierarchical pracess Svst i - God&Scope Clrcufarity inthcators and aspecls exclusion

- nclaiiiical prucess - em bounda definitio:

t of never cut-off in-/out-put : 2 i ¥

List of never cut-off in-/out-pt )
= S i 5 e—) I\ 5} OF a recommend:
default ex-fin-clusion process ry Restrictive set Need lor a recommendation
Required formulation Decision ¢ g salics
g . : . . . ecision on provision of factors for normahsation
s L ) - Functional unit Normalization & Weighting <: - P N
Lifetime defaut values for segment types Decision on non-provision of factors for weighting
Annd ¥ § S q
Application of S-LCA - SLCA _<Impuu sub-categories and stakeholders categories
Activity variable ) Reference scale approach
Standard / guideline \
Geographical scope S-LCA \
Primary Data Share Index> \
. W e Data collectio > \ o . : - .
Energy consumption standard scenario for HDVe— Use phasec ~ Sensitivity, uncertainty and scenario analysis analysis=Concise definition of each

Multifunctionality

Consistency across life cycleo~ Top-down approaches

Data collection diagram for reference scaler—\ nOntology ———————oORIONT as basis for TLCAQ
Multifunctionality o
: o S-LC sDecomposition tree GREET and JRC as basis
Data for activity sources hierarchys
. S-LCA ——————oUnep guidelines and Reference Scale approach

Pedigree Matrix

Please visite our website for the latest results and to subscribe to our newsletter to join consultations: www.lca4transport.eu
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Thank you for your attention!

www.topgear-project.eu
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