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Context and motivations

-Electrification of our modern society is becoming 
a reality, not the energy transition !
In particular we are very far from decreasing GHG 
emission as necessary

-Quest of performance always ends up to further energy 
consumption and rebound effects !
Most not to say all great efficiency improvement have 
been used to offer more or to go further

-Electronics are fast growing wastes, even faster than 
expected !!!!
Expected to reach 75Mt by 2030 in 2019
It is now expected to reach 82Mt by 2030…

53,6Mt WEEE in 2019
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Limits of performance quest in power electronics
What to expect now from higher efficiencies in Power Electronics
Example: From the solar panel to the electric vehicle…
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Context and motivations (2)

Electrical Engineering 
products require energy and 
lots of raw materials. they 

induce numerous pollutions 
at every manufacturing step ! The end of usage of Electrical 

Engineering products induces lots of 
waste, difficult to recycle or even to 

« valorize » 
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Limits of performance quest in power electronics

Scratched at the roof top in terms of efficiency and there is so little to save

We need more than performance optimization to meet our sustainability goals !

Time 
Efforts

Sustainability
benefits

We are somewhere here
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Limits of performance quest in power electronics

Incremental performance optimization
Rebound effects for sure !

We need more than performance optimization to meet our sustainability goals !

Time 
Efforts

Sustainability
benefits

The earlier, the better
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From better to good enough  (Michael Z. Hauschild – Pr. DTU)

Stop foolish ourselves with expected benefits from extra performances and High tech…
Society needs our version of the story !

Let’s develop sustainable offers and business approaches 
Produce local and less, use more, 
re-use, repair, refurbish for ever, 
and ultimately recycle and recover !

Integrated technologies and regular
introduction of disruptive technologies 
prevent us from deploying circular 
opportunities

Down
cycling

Waste
(energetic valorization, artistic 

raw materials,…)

Share / Pulling
Gift / 2nd life

Reuse 
MaintainRaw 

material 
production

Raw 
materials 
extraction

Components 
production

Subsystems/
device production

Usages

Remanufacture

Refurbishing

Recycle / Recover
Initial processes
Best circular processes
Process to be maximized
Process to be minimized (better than nothing)
Process to be avoided

Repair

Source : ANR VIVAE Project
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Possible workflow in power electronics
Team up to reach critical mass to direct research 
topics and promote cooperation Paris
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Possible workflow in power electronics
Team up to reach critical mass to direct research 
topics and promote cooperation

Demonstrate technologies are heading us to 
the wall. Communicate and advertise on it !

Look for more circular design approach: 
modular standardized and “convivial” 
technologies 

Provide insight for designers with adapted 
indicators, design rules and methods
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One key target: reduce heterogeneities in Power Electronics 

Materials
Components
BOM (Bill of Materials)
Assembly/interconnect technologies
Topologies

But also
Control strategies
Reliabilities
Form factors, thermal inertias, ….

Source : T. Turkbay
PhD candidate G2ELab-I2M
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To conclude : 

Stop expecting and pretending that technical solutions strike back the environmental burden 

Move from the benefit of the doubt to the caution principle

Engineers, researchers, let’s become active and proactive to shift our managers’ mind ! 

Let’s 
Create desirable businesses and added values
Reengage on local, distributed added values
Create/make meaningful daily work plans


