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MITSUBISHI ELECTRIC R&D CENTRE EUROPE

By GDR DEFIE  - https://defie-cnrs.fr/ - French research group to promote collaborative research
Hopefully, we can merge this initiative with other projects in the future

Vincent Corlay, Francois Conan, Pierre-Yves Pichon, Mitsubishi Electric R&D Centre Europe, Marie-Anne Lacroix, Univ Rennes, CNRS, IRISA,  
Maxime Pelcat, INSA Rennes Maxime Péralta, Univ. Grenoble Alpes, CEA, List, Sébastien Rumley, iCoSys institute, HES-SO, Leo Saillenfest, 
Fraunhofer Institute for Reliability and Microintegration IZM.

ElecImpact
An Open, Modular, Graph-Based Platform for 

Collaborative Construction of Life Cycle Inventory Data

Blue: technical solutions

Green: organizational solutions
Both matter!
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Motivations
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• Direct measurement of biosphere flows is difficult ➔ LCA relies on many models.

• Two curses of model-based LCA : 

• Curse 1 : Model validation is difficult. 

Measurement is costly and often impractical.

• Curse 2 : We have to compose models because the systems are complex.

Ensuring consistency is hard and validating the composed models is still difficult

Life Cycle Assessment (LCA) curses

“Extra-high” level of carefulness

required in LCA! 
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Proposed requirements to address the curses

R1 — Model lineage: Know which models depend on which.

R2 — Scope: Give each model a clear domain of validity and explicit assumptions.

R3 — Traceability: Trace results back to source data and model design.

R4 — Non-obsolescence: Version and maintain models, like software.

Proposed framework to meet the requirements

S1 — Dependency graph: Manage model structure like software dependencies.

S2 — Open, versioned repository: Record build recipes and ancestry; support model 

maintenance.

S3 — Automatic integrity checks: Enforce mandatory fields, allowed parent–child 

relationships, and structure.

S4 — Clear model taxonomy: Cover product/process, impact, conversion, allocation, 

uncertainty, and validation.

LCA curses → requirements → (high-level) solutions
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Example of model-composition risk and how we addressed it with ElecImpact

• LCI composed of many parametric datasets (sub-LCI), each modelling different steps of a supply-chain.

• Package die-area demand can conflict with assumed chip (IGBT) geometry of impact model 

• At chip, if the functional unit is only “1 cm² good-die”, model geometry assumption hidden.

• Binding of dataset parameters with ElecImpact (Orange arrow).

Ref: A multi-level parametric life-cycle inventory data structure for eco-design space exploration: application to an IGBT power module, Vincent Corlay and Pierre-Yves Pichon.

Chip provides normalized impacts

𝑁 = number of chips

𝐴 = area of each chip
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ElecImpact
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What it is

• Targets the collaborative construction of Life Cycle Inventory (LCI) data.

• It is both a database of LCI data and a code stack (open source) to import, export, validate, and process it. 

• On the computational side, it can bind parametric datasets and compute impacts in a parallel manner.

Design paradigms (practical implantation of the “solutions” of previous slide)

1. Modular: The « core » package stays small and domain-agnostic. New data models and parsers can easily be 
added by anybody as « extensions » (independent package, can be in different repository).

2. The database is a graph: Data stored as nodes linked by references (no duplication).

3. Exposes different manners to assess impacts, so one can choose the most relevant one.

4. Models evolve and are versioned: Graph of models should be easy to update and maintain. 

5. Complement, not replace: “augmented” Brightway format, reusing Brightway functions.

Overview of ElecImpact
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Data structure: Graph-based approach

• One-to-one mapping between LCI graph and 

BW activity format.

• Product nodes can be typed (data model).

• Technical characteristics saved as 

parameters (e.g., size, mass, etc…)

• Generic & flexible data structure that can 

preserves symbolic information from diverse 

sources (parameter definitions, formulas, 

product type …).

• Data imported (=mapped to the data structure)

via dedicated parsers declared in extension.

• Notion of graph of LCI datasets.
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Pipeline overview

ADD Dedicated parsing

Adding a dataset in the database Fast impact scoring via scenarios
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Demo: Multi-dataset static html export file

Ref: A multi-level parametric life-cycle inventory data structure for eco-design space exploration: application to an IGBT power module, Vincent Corlay and Pierre-Yves Pichon.
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“Augmented” BW export format: new fields with “ei” prefix
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• Foreground system:  specific to and controlled by the system under study.

• Background system:  often an external database, outside the direct control 

of the study.

• Shared foreground systems ➔ « middleground » system for someone 

else’s study?

Final words: Towards the notion of « middleground » system ?

ElecImpact aims at contributing to the collaborative 

management of « middleground » systems.
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