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We reuse only 12.8 %* of all our materials in the 
EU. Thus, we are currently wasting almost 90 % of 
our material resources.

With the accelerating demand for materials, this 
practice is leading to increased extraction of 
natural resources, pollution, global warming, waste 
accumulation, and accelerated loss of biodiversity. 

We need to fight these consequences, but in 
addition, we need to repair the root cause: we need 
to implement circular, sustainable practices and 
operations.

*https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Circular_economy_-_material_flows Dec 

2021​
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We need to shift 
to solutions that 
solve the 
systemic
challenges.

Why do we need a systemic
circular transition?



*Source: Circular Economy Action Plan 

https://ec.europa.eu/environment/circular-

economy/pdf/new_circular_economy_action_plan.pdf

This is why the next paradigm 
needs to be circular and 
sustainable design.

Up to 80% of a product’s 
environmental footprint is pre-
determined at the design board.* We need to 

develop 
solutions and 
value chains that 
are circular, by 
design.

Why do we need circular
design? 



ELECTRIC CARS – FULLY CIRCULAR?

What  does it mean to be fully circular?
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What would it take to create 

and run a fully circular car?

Circular business models No-waste designs

Circular value chains Circular materials

Circular partnerships Design for circular cycles

Communications for circularity

Data for traceability, circularity and sustainability

Circular policies and strategies

Business Design

Enablers



Design 
for 
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cycles

No-waste 
designs

Circular 
materials

Communications 
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Data for 
traceability, 
circularity 

and 
sustainability

Circular 
value 

chains

Circular 
business 
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Circular 
policies and 
strategies



We bring together the right 

elements and right parties for 

sustainable, circular design. We 

promote circularity and sustainability 

in value chains and disseminate the 

best available approaches.

We combine expertise for circular 

concept creation and innovation from 

the community network.

We co-innovate, develop and pilot 

practical approaches for the market 

and society.  
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Reserch, development and innovation needs for circular design implementaton in electronics industry
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Current Near-future Long-term

Circular and 
sustainable
materials

Circular cycles and 
products

No-waste designs

Circular business 
models

Data for 
traceability and 
sustainability

Electronics on disposable & recyclable 

products

EU reflection paper on 

Sustainable Europe

Environmental challenges, resource sufficiency and EU Green Deal & UN Sustainability Goals

Biobased, renewable, compostable, biodegradable materials

Sensoring technologies for material identification & performance data

Side stream utilization & urban mining

Renewable energy sources

Technical design not suitable for repair / reuse / 

disassembly / material sorting / durability
Visual design not appealing Lack of standards, harmonized criteria, science 

based evaluation

EU Ecodesign Directive

LCA based modular design tailored for recycling and durability with open access LCA data

Co-design with consumers

Simulation tools, system level material flow assessmentSystem views and identification of biggest 

challenges & opportunities

ECS-SRA Roadmap

Requirement of new processes 

due to new materials

Renewable energy production High energy consumption for transport

Inefficient data collection & reporting

Resource sufficiency: inefficient waste 

streams handling & utilization

Quality control supporting new & recycled materials

Incentive models for investors to support renewable energy & recycling

Lean 

manufacturing 

models

Sensoring technologies for material ID & process monitoring
Integrated production & processes for material (metals) recycling

Block chains for material traceability

Digital twins and scaling

Missing raw material and product data

Models for product lifetime extension & reverse logistics

Product lifetime shortening vs. customer demand for durability
Lack of business profit & opportunities from recycling models

Business growth vs. business models for circularity

Models for sharing platforms & second-life business models

Modular, repairable, long-life, upgradeable electronics

Raw material data integrated with product, eco-certificates

Deposits and as-

a-service-models

Low recycling / reuse rate, specifically small consumer electronics

Difficult disassembly & sorting due to complex products with different substances

Population growth vs. lack of recycling in developing countries

National waste plan (Ministry of the Environment)

Ethical, social & health issues with e-waste Economic value of materials lost into e-waste

Models for from-waste-to-resource

Compostable & biodegradable electronics

Models to ease up consumer electronics recycling

Education & campaigns to 

favour sustainable products

Data platforms for material traceabilityNew technologies for material sorting & separation (e.g. pyrometallurgy)

Lobbying, information sharing & 

support for policy & legislation 

development

AI technologies

Recycling technologies

Resource sufficiency (rare, valuable, 

conflict, toxic, plastic etc. materials)

Green alternatives for primary batteries

Local production (e.g. 3D printing)



Thanks!

Inka Orko
inka.orko@vtt.fi

Maria Smolander
maria.smolander@vtt.fi

We invite you to join our work to co-develop the
concepts for eco and circular design.
-repairable modular structures
-recyclable materials and recycling
-lifetime extension models and supporting
technologies

We need to 
develop 
solutions and 
products
that are circular, 
by design.

Open invitation to co-development

Liisa Hakola
liisa.hakola@vtt.fi
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