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An introduction to ecodesign
as brought to the SMEs

during the EARASHI project

EARASHI is an EU project funded by Horizon Europe under GA 101069994
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In the context of EARASHI project (Embodied AI/Robotics Applications for a Safe, Human-oriented Industry), 2 open calls were organized to select 10 projects

distributing 2 M€ among them. The selected projects were requested to address one of EARASHI 10 challenges defined by EARASHI advisory board, and

publicity announced within the open call.

Besides funding, the selected projects benefited from the EARASHI programme:

• Integration of a Technical building block of their choice and associated expertise, among the Building Block portfolio offered by EARASHI.

• Coaching services such as Business, human-centered design, eco-design, cybersecurity, engineering system integration, mentoring & access to

validation facility.

The funding instrument included a lump-sum grant of up to 200 k€ per project for developing solutions at demonstration scale and coaching session during

and beyond their developments within the following framework:

• The total duration of a granted project expected to be 15-18 months.

• Granted company cannot individually receive more than 200 k€.

• Only startups and SMEs were eligible to receive such funding.

R&D demonstration projects targeting EARASHI challenges had to be developed to reach Technology Readiness Level (TRL) 7 starting form TRL 4-5, following

a competitive based approach. The demonstration projects had to respond to one of EARASHI 10 challenges, and address EARASHI overall scope:

• Support the industry in the uptake of advanced digital eco-responsible technologies (in particular AI, Data and Robotics)

• Support workers in their daily activities and improve their working conditions (safety, health and well-being) leading to a productivity increase

• Adopt a worker-centric approach by considering worker well-being and health at work (e.g., MSD and stress), design thinking methodology of 

production machines, worker acceptance and Ethics
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The granted projects were expected to have impact on:

• Decrease of the number of workers that perceive stress at work / the number of accidents at work / number of workers already suffering from MSD

• Increase of the number of ROS-users (ROS=Robot Operating System)

• Improvement of trust in AI, Data and Robotics (implementation of ADR in manufacturing)

• Machine retrofit and refurbishment

• Deployment of eco-design approach

• Standardized, easy, non-hazardous dismantling processes shortened in time and costs

The granted projects products were expected to have market potential and reach commercialization as project’s outcome.

Pan-European demonstration projects (EU member states or Horizon Europe associated countries) were strongly encouraged, through cross-border

collaboration either with the EARASHI partners providing the technical Building Blocks and expertise or through the companies building up the proposal.

For a proposal to be eligible for the evaluation phase, the following conditions had to be respected

• Be written in English, use of the application form template and respect the length requirements

• Be proposed by a micro-consortium of a minimum of 1 independent legal entity (maximum 2) including exclusively Start-up or SME, established in the 

Member States of the European Union and its overseas countries and territories (OCT) and Horizon Europe associated Countries 

• Involve one Building Block described in the Building Block catalogue

• Address one of EARASHI challenges
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1.Introduce you to the ecodesign approach

2.Explain you the reasons behind this approach

3.Describe the whole process you will follow

This document goals
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1.Environmental issues

2.Main impacts of your technologies

3.The ecodesign approach

Agenda
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Environmental
issues
What are the current environmental issues ?

1

6



Disposition : Titre et contenu

Global warming
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But remember, climate change is not limited to global warming ! 

Nasa

emissions of greenhouse gases from human activities are responsible for 
approximately 1.1°C of warming since 1850-1900
IPCC

“
”

IPPC, BBC

https://climate.nasa.gov/global-warming-vs-climate-change/
https://www.ipcc.ch/2021/08/09/ar6-wg1-20210809-pr/
https://www.bbc.com/news/science-environment-58130705


Disposition : Titre et contenu

Recent catastrophes in Europe linked to 
climate change
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The Conversation

NPRFrance24

The National News

Euronews

European Investment Bank
Greek Reporter

Corriere della Sera

Euronews

Cadena SER

Le Monde

The Connexion

Prague Monitor

https://theconversation.com/greece-wildfires-how-climate-change-is-involved-and-what-we-can-do-about-it-210404
https://www.npr.org/2023/08/05/1191724399/climate-change-threatens-germanys-fairy-tale-forests
https://www.france24.com/en/france/20230628-france-badly-hit-by-climate-change-and-ill-prepared-for-its-effects-warns-report
https://www.thenationalnews.com/world/2023/08/03/germanys-valley-of-floods-is-braced-to-withstand-future-disasters/
https://www.euronews.com/green/2023/07/24/greek-islanders-worry-the-heat-will-hit-tourism-and-wreck-harvests
https://www.eib.org/en/press/all/2023-118-75-of-young-czechs-in-favour-stricter-government-measures-for-individuals-to-fight-climate-change
https://greekreporter.com/2024/09/06/climate-crisis-hottest-summer-record/
https://www.corriere.it/cronache/cambiamenti-climatici-2000-2023/
https://www.euronews.com/green/2024/09/09/crippling-droughts-in-sicily-and-sardinia-made-twice-as-likely-by-climate-change
https://cadenaser.com/nacional/2024/09/05/espana-puede-pasar-de-clima-mediterraneo-a-estepario-en-2050-por-los-efectos-del-cambio-climatico-cadena-ser/
https://www.lemonde.fr/en/international/article/2024/09/03/spain-registers-hottest-august-on-record_6724577_4.html
https://www.connexionfrance.com/article/Mag/Food-and-Drink/Winemakers-face-new-problems-each-year-due-to-climate-change-in-France
https://praguemonitor.com/czechia/18/08/2023/changes-in-climate-will-drastically-affect-czech-republic-s-well-being/
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The latest update on climate change can be 
found on the website of the Intergovernmental 
Panel on Climate Change (IPCC) 
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IPCC reports IPCC

https://www.ipcc.ch/reports/
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Here are the 2100 global warming projections

Climate Action Tracker

https://climateactiontracker.org/global/cat-thermometer/
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The 9 planet boundaries

Stockholm Resilience Center
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Environmental issues are not limited to climate change !

Credit: "Credit: "Azote for Stockholm Resilience 
Centre, based on analysis in Richardson et al 2023"

https://www.stockholmresilience.org/research/planetary-boundaries/the-nine-planetary-boundaries.html
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Impacts of your 
technologies
How do your technologies specifically impact the 

environment ?

2
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Here are the technologies used by the SMEs in 
the EARASHI project

Digital 

technologies

Cloud 

computing

Electronics 

devices

Robotics

Internet of 

Things

Articifial

Intelligence



Disposition : Titre et contenu

a long and complex study, performed by specialized engineers

First, we need to talk about the Multi-criteria 
Life Cycle Assessment (LCA)

14

© Fraunhofer IBP

Methodology specified by two standards: ISO 14040:2006 & ISO 14044:2006

Recommended method by the European Union: Product Environnemental Footprint (PEF)

life cyclemulti-criteria
2 key notions

climate change

ocean acidification

freshwater change

biosphere integrity novel entities

stratospheric ozone depletion

atmospheric aerosol loading

biogeochemical flows

land-system change

greenhouse gas

https://www.ibp.fraunhofer.de/en/expertise/life-cycle-engineering/applied-methods/life-cycle-assessment.html
https://www.iso.org/standard/37456.html
https://www.iso.org/standard/38498.html
https://eplca.jrc.ec.europa.eu/EnvironmentalFootprint.html


Disposition : Titre et contenu

An example: the Electric Vehicle (EV)

15

emissions level decrease for EV […]
but there is an increase in human toxicity level for EV“ ”Vermal et al.

With a multi-criteria approach ?

Why is it important to analyze the entire life cycle ?

T&E, LCA analysis of a medium-sized car, battery assumed to be produced 

with the EU27 average grid, charging with the EU27 average grid

human toxicitygreenhouse gas

only the production phase → the EV is the worst

only the use phase → we ignore a big EV impact

https://www.sciencedirect.com/science/article/pii/S221478532100763X
https://www.transportenvironment.org/uploads/files/legacy/Final-TE_LCA_Update.pdf.pdf
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What does kg CO2 eq. mean ? 
And the global warming potential ?

United States Environmental Protection Agency
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These 3 gas have different impact on global warming

The impact of CO2 is taken as the reference

https://www.epa.gov/ghgemissions/understanding-global-warming-potentials
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What is the impact of digital technologies in the 
world in terms of green house gas ?

Freitag et al.

information and communication technologies (ICT)

2 - 4% 
of global greenhouse gas emissions

represent

[the ICT sector] would have to: reduce its CO2 emissions by 42% by 

2030, 72% by 2040 […] and net zero by 2050
“

”

BUT

https://www.sciencedirect.com/science/article/pii/S2666389921001884
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The digital technologies use resources & 
contribute to climate change

1 Digital technologies in Europe
18

main impacts When during the life cycle ?

1

&

mainly manufacturing phase

mainly use phase

1 round trip of a plane passenger 

between Paris and Athens
per EU-28 inhabitant per year

=

Results are normalized to compare the impact on each criterium

https://www.apl-datacenter.com/wp-content/uploads/2021/12/Environmental-impacts-of-digital-technology-Europe-LCA-7-dec-2021.pdf
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The digital technologies use resources & 
contribute to climate change

climate change

resource use
fossils

resource use
minerals & metals

Digital technologies in Europe Arushanyan et al.

https://www.apl-datacenter.com/wp-content/uploads/2021/12/Environmental-impacts-of-digital-technology-Europe-LCA-7-dec-2021.pdf
https://www.sciencedirect.com/science/article/pii/S0166361513002133
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The digital technologies create waste

20
WEEE: Waste Electrical and Electronic Equipment

in total 225 kg per EU-28 inhabitant per year

e-waste or WEEE

(more toxic)

Other waste

(majority)

Global E-Waste

of global e-waste is documented to be

collected and properly recycled17,4%

https://globalewaste.org/map/
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IOT creates a new challenge

1 Pirson et al., 2021

but the number of devices will explode !

estimates projecting up to 200 billion connected objects in 20302

essentially, the same impacts as the ICT

2 Pirson et al., 2023

“ ”

if the objectives of the Paris Agreement (PA) also apply to the production of ICT devices, it should follow 

[…] a reduction of GHG emissions by 7.6%/year starting in 2020 to be consistent with the 1.5°C target
“

”

+

=
the trends are conflicting

https://www.sciencedirect.com/science/article/pii/S0959652621031577
https://limits.pubpub.org/pub/8ld7lmdf/release/1


Disposition : Titre et contenu

AI has to address its carbon footprint, with the 
rise of Large Language Models (LLM)

22

Yann LeCun on LinkedIn

Luccioni et al.

Environmental impacts are more and more taken into account

during training and inference

The first comprehensive lifecycle analysis of an AI models

https://www.linkedin.com/posts/yann-lecun_training-llama-13b-emits-24-times-less-greenhouse-activity-7056043112372039680-8up9/
https://arxiv.org/abs/2211.02001
https://mistral.ai/news/our-contribution-to-a-global-environmental-standard-for-ai
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Impacts of robotics are not well studied

more copper, magnets for the motors

more metals for the case

more energy 

consumption during use

resource use
minerals & metals

climate change

Auer et al., 2018

there is a gap in the research

https://doi.org/10.1007/s11367-017-1378-8
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The ecodesign
approach
How to decrease your impacts 

following the ecodesign approach ?

3

24
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What is ecodesign ?

25European Environment Agency

also called environmentally sustainable design, environmentally conscious design, etc.

The integration of environmental aspects into the product development 

process, by balancing ecological and economic requirements.

Ecodesign considers environmental aspects at all stages of the product 

development process, striving for products which make the lowest possible 

environmental impact throughout the product life cycle.

https://www.eea.europa.eu/help/glossary/eea-glossary/eco-design
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What is ecodesign ?

soon a mandatory practise

It enables the setting of performance and information conditions – known as ‘ecodesign requirements’ –

for almost all categories of physical goods (with some exceptions, such as food and feed)
“

”

the Ecodesign for Sustainable Products Regulation (ESPR), July 2024

European Commission

https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/ecodesign-sustainable-products-regulation_en
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Key product aspects under ESPR 

ESPR Webinar

https://commission.europa.eu/document/download/c5db3b9e-23ae-42c8-a50a-b549f20a377d_en?filename=2024_05_22_EC%20Presentation%20ESPR%20Webinar_final.pdf
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Next products to be included

28ESPR Webinar

https://commission.europa.eu/document/download/c5db3b9e-23ae-42c8-a50a-b549f20a377d_en?filename=2024_05_22_EC%20Presentation%20ESPR%20Webinar_final.pdf
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2. Assess reference
environmental impact

3. Define ecodesign leads

4. Select a lead

5. Compare environmental
impact with reference

6. Implement & 
communicate

1. Define product/service 
& scope

29

Ecodesign has several steps
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30

First, let’s give an example

Fairphone

https://www.fairphone.com/
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2. Assess reference
environmental impact

3. Define ecodesign leads

4. Select a lead

5. Compare environmental
impact with reference

6. Implement & 
communicate

1. Define product/service 
& scope

31

Ecodesign has several steps
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• Product → a mobile phone

• Functional unit

« Allow to perform all the functions of a modern smartphone, including voice/ 

video calling, installing apps, taking pictures, etc, for 7 years. »

32

1. Define product/service & scope
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2. Assess reference
environmental impact

3. Define ecodesign leads

4. Select a lead

5. Compare environmental
impact with reference

6. Implement & 
communicate

1. Define product/service 
& scope
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Ecodesign has several steps
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Assess reference environmental impact

Fairphone 4 Life Cycle Assessment

-60%

-40%

-20%

0%

20%

40%

60%

80%

100%

120%

Global Warming Resource use
minerals & metals

Resource use
fossil

Human toxicity Terrestrial Eco-
toxicity

Relative impacts of Fairphone 4 per life cycle phase

Use Transport Production End of Life

https://www.fairphone.com/wp-content/uploads/2022/07/Fairphone-4-Life-Cycle-Assessment-22.pdf


Disposition : Titre et contenu

2. Assess reference
environmental impact

3. Define ecodesign leads

4. Select a lead

5. Compare environmental
impact with reference

6. Implement & 
communicate

1. Define product/service 
& scope
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Ecodesign has several steps
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What other materials can 

be used ?

How to remove raw 

materials to reduce the

resource use ?

How to optimize 

fabrication techniques ?

How to optimize the 

logistics ?

Think about new 

concepts

How to optimize the end 

of life ?

How to increase the 

lifetime ?

How to reduce the 

impact during the use ?

36

3. Define ecodesign leads

Optimize 
the case to 

use less 
plastic as 
possible

Do not dye 
the case 
material

Make the 
product 

repairable 
by everyone

Minimalisti
c packaging

Increase the 
efficiency of 
the chargerIncrease the 

reliability of 
the failure-

prone 
components

Assemble 
near the 
customer

Rent the 
mobile 
phone

Upgradable 
phone to 
improve 

performance
s over time

Use other 
materials 

than gold in 
connectors

Allow to easily 
separates 

modules inside 
the phone

Use recycled 
plastic for 
the case

Use less 
chemicals to 

produce 
electronic 

components
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2. Assess reference
environmental impact

3. Define ecodesign leads

4. Select a lead

5. Compare environmental
impact with reference

6. Implement & 
communicate

1. Define product/service 
& scope
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Ecodesign has several steps
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4. Select a lead
There are many methods, this a simple one

Environment gains

Difficulty

Make the 
product 

repairable 
by everyone

Use recycled 
plastic for 
the case

Minimalistic 
packaging

Increase the 
efficiency of 
the charger

Increase the 
reliability of 
the failure-

prone 
components

Assemble 
near the 
customer

Rent the 
mobile 
phone

Upgradable 
phone to 
improve 

performances 
over time

Use other 
materials 

than gold in 
connectors

Optimize 
the case to 

use less 
plastic as 
possible

Allow to easily 
separates 

modules inside 
the phone
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2. Assess reference
environmental impact

3. Define ecodesign leads

4. Select a lead

5. Compare environmental
impact with reference

6. Implement & 
communicate

1. Define product/service 
& scope
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Ecodesign has several steps
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5. Compare environmental impact with
reference

before after afterbefore

(the impact after is fictitious data)

In this case, a decision must be made

because there is a transfer of impacts
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5. Compare environmental impact with
reference

Fairphone has performed

a quantitative assessment

of the modularity in its phone

Fairphone Life Cycle Assessment

https://www.fairphone.com/wp-content/uploads/2022/07/Fairphone-4-Life-Cycle-Assessment-22.pdf
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2. Assess reference
environmental impact

3. Define ecodesign leads

4. Select a lead

5. Compare environmental
impact with reference

6. Implement & 
communicate

1. Define product/service 
& scope
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Ecodesign has several steps
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Fairphone has implemented

a 3 level communication strategy

43

Implement & communicate

1. Easily idenfiable logos

2. Short descriptions explaining the claims

3. A full LCA supporting the claims



Disposition : Citation

Astuce :Pour fermer les guillemets de fin de citation ajoutez 2 apostrophes à la fin de votre texte (touche [4] du clavier)

44

GOOD OR BAD 
COMMUNICATION ?
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5 criteria to analyse an environmental
communication

Relevant

Accurate

Checkable

Not misleading

Humble
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The four levels of ecodesign

Eco-efficiency

Time &

magnitude of change

materials &

components

product

architecture

technological leap,

new functions,

new uses

change of

business model

From Le guide de l’éco-innovation 

https://www.eyrolles.com/Entreprise/Livre/le-guide-de-l-eco-innovation-9782212559910/
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• Answer to customer expectations

• Improve your company image, mitigate image risks

• Be socially accepted by citizens

• Anticipate future laws

• Access new markets

• Reduce your costs

• Position yourself strategically

• Attract investors

47

Ecodesign will also benefit your company
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Beware

© 2030 Builders

Recent examples of greenwashing The sustainable agency

EV: Electric Vehicle 48

Greenwashing
Impact transfer

emissions level decrease for EV […]
but there is an increase in human toxicity level for EV“ ”Vermal et al.

decision to be made

Efficiency paradox or Jevons paradox or rebound effect

https://2030.builders/the-hidden-part-of-sustainability-rebound-effect/
https://thesustainableagency.com/blog/greenwashing-examples/
https://www.sciencedirect.com/science/article/pii/S221478532100763X
https://en.wikipedia.org/wiki/Jevons_paradox
https://en.wikipedia.org/wiki/Rebound_effect_(conservation)
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Ecodesign is NOT

a way to justify green washing

the only solution to the environmental problems we are facing

perfect

easy and straightforward

following your intuition

a justification to sell more fundamentally bad products for the environment 
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Ecodesign is…

a way to take into account the environmental impacts during the product design phase

should lead to a lower environmental impact

a set of methods to ensure the impacts of the products are understood and reduced

a multi-criteria approach

takes into account the whole life cycle

a method which all companies will have to implement


