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OBJECTIVES
 Support industrial perspectives of EU Electronics Ecosystems

 Position Electronics as fundamental for digitalisation

 Foster collaboration and cross-fertilisation in Electronics

 Federating a coherent European Electronics Community

 Developing a joint vision and implementing a respective meta-roadmap

 Increasing outreach and visibility of European electronics

30 Months

7 Partners

1 mio. € Budget

4 European Countries

France, Germany, Italy, 

Netherlands

The Coordination and Support Action 5E has received funding 

from the European Community’s Programme Horizon 2020 under 

GA Number: 825113

HOW
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5E TANGIBLE IMPACT

FROM PROJECT RESULTS
TO WORK PROGRAMME DRAFT

Horizon Europe 
Cluster 4
Draft Work 
Programme
2021 - 2022

ECS SRIA 2021

New Taskforce 
on Green ECS
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OUTPUT: 
5E DELIVERABLES

• Catalogue of 

39 Opportunities

• Joint Vision based on 

Functional Electronics

• Vision Papers 

• Meta-Roadmap 

• Digital Showcase 

INPUT: 
STAKEHOLDER  
FEEDBACK AND EOI

• Opportunities

• Joint Vision

• Functional Electronics 

• Vision Papers and 

Meta-Roadmap modules

• Implementation of 

Meta-Roadmap 

recommendations

• Participation in calls
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Catalogue of 39 Opportunities,

Joint Vision and Functional Electronics
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Interfaces
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To obtain a 
consolidated 

list of 39 
opportunities

All available on the 5E website

https://5e-project.eu/wp-content/uploads/2020/04/Catalogue-of-WG-spots-of-the-3-electronic-areas-Revised-version-of-March-2020-with-39-opportunities.pdf
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39 Fact Sheets
 Example M3

Fact Sheets for each spot showing activities from 2 or more Areas 

 Technologies & Applications 

 Challenges & Opportunities
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Matching of 
opportunities with 

Global Challenges

Sweet Spots 
for 

Innovation
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To identify sweet 
spots for innovation 

where Functional 
Electronics 

provides solutions

Functional Electronics 
as transversal enabler and differentiator 

for Europe’s digital transformation

Joint Vision based on

Functional Electronics

Shift from physical to functional 
integration (cognitive)

Use of novel substrates (flexible, organic, 

printed) and structural systems (textiles, 
plastics, laminates, glass, steel)

Eco-design approaches at product, 
process and business model levels 

Real time capture & management of multi-
physics data and contextual information

(high sensitivity, selectivity and reliability)

Networked, autonomous operations, 
complemented by software solutions 

(incl. AI)

Seamless integration in everyday 
objects in a broad spectrum of new 

applications
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Vision Papers and respective 

Meta-Roadmap modules
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Described in 
4 Vision Papers 

and translated into 
meta-roadmap 

modules

Functional Electronics 
will provide key solutions to global societal challenges

Energy

Sensing

Autonomous Operation 

of Machines

Circular

Economy
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5E Meta-Roadmap 
From Vision Papers to recommendations (e.g. call texts)

14

1. Topics of recommendations

2. Issues to be addressed

3. Links to 5E catalogue of opportunities

4. Importance

5. Urgency (timeline)

6. Targeted stakeholder groups

7. Technical and non-technical barriers

8. Proposed funding scheme
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45 recommen-
dations drafted

Importance
vs. Urgency 

Ranking

15

Vision Paper Topic Issue

Autonomous AI for autonomous operation Edge AI for autonomous mobility Level 1

Autonomous Data Transfer and IoT systems Technologies to secure data transfer and enable trusted solutions for 

people and information in car2car communicating for autonomous / self-

driving vehicles

Autonomous AI for autonomous operation Explainable AI – Transparent, comprehensible and traceable 

classification and decision processes in safety critical applications

Autonomous AI for autonomous operation Edge AI for autonomous mobility Level 2

Autonomous Transverse Discuss liability issues with the stakeholders (industry, academia, public 

authorities etc.)

Autonomous Sensor and mulit sensor systems Next generation sensor systems for safe, efficient, optimised and self-

enabled manufacturing

Autonomous Data Transfer and IoT systems Secure data transfer technologies for flexible and adaptable IoT systems 

to enable trusted solutions in data communication 

Autonomous Transverse Set-up of a legal framework for development, testing and use of 

autonomous operating machines

Circular economy Green Electronics 1. Ecodesign

Circular economy Green Electronics 4. Sustainable product policy framework

Circular economy Green Electronics 2. Circular electronics initiative

Circular economy Green Electronics 3. Ecodesign approaches

Circular economy Transverse 9. Holistic impacts assessment

Energy Power management  circuit Power supply in the high-power and real-time computing sector 

Energy Energy harvesting High-efficiency energy harvesting approaches for replacing or reducing 

primary energy uses

Energy Transverse 

Energy harvesting / energy storage / 

Wireless power transmission

Sustainable energy harvesting and energy storage solutions for low-

power and autonomous system:

- harsh environment  & remote sites 

- Multi-energy harvesting

- extended systems lifetime

Energy Power electronics High-performance and compact power electronics for grid connection of 

distributed resources and storage, based on wide-band gap components 

(SiC and/or GaN) 

Energy Energy management system Safe, efficient and optimised production processes in industry: multi-level 

efficiency and safety (energy supply..) 

Energy Transverse Energy harvesting / 

energy storage / Wireless power 

transmission

New approaches for low-cost, reliable and recyclable including 

secondary use energy harvesting and storage integration at

system/component levels

Sensing Environment High density monitoring for fast changing conditions in situation based 

awareness  (Big data sensing)(*): Sensing products, history and waste 

streams 

Sensing Environment High density monitoring for fast changing conditions in situation based 

awareness  (Big data sensing)(*): Sensing waste streams and data 

management

Autonomous AI for autonomous 

operation
Edge AI for autonomous mobility Level 1

Autonomous Sensor and multi 

sensor systems

Novel sensors to act on changing situations

Autonomous Transverse Create Living Labs to test the technological achievements and to 

include the general public 

Autonomous Transverse Establish centers for knowledge transfer of best practice into all 

relevant sectors and domains

Circular economy Green Electronics 1. Clean materials cycles

Circular economy Green Electronics 4. Sustainable product policy framework

Sensing Medical Beyond algorithms sensor development (re-active towards proactive, 

AI, product integration): sensors for patient well-being (monitoring), 

prevention, prediction (AI)

Sensing Data and IoT Large, area, high density monitoring in sensing platforms: 1 Trillion 

sensors, sensor swarms, integration, data cloud storage monitoring 

Sensing Data and IoT Building/ city integrated safety sensors: data storage, cloud 

computing AI 

21 classified 

as highly 

important

(+5)

15 classified 

as important 

and urgent

9 issues classified as most urgent (+5)
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15+2 Recommendations

in 4 Meta-Roadmap Modules
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Energy
1. Real-time computing

2. High-efficiency energy harvesting approaches for replacing or reducing primary energy uses

3. High-density storage technologies

4. High-performance and compact power electronics for grid connection of distributed 

resources and storage, based on wide-band gap components (SiC and/or GaN)

5. Smart energy management and smart solutions for ubiquitous and reliable energy supply: 

harvesting technologies, digital twin and AI

Circular Economy
1. Ecodesign

2. Sustainable product 

policy framework

Autonomous Operation of Machines
1. Novel sensor systems to act on quickly changing 

situations

2. AI liability issues

3. Edge AI for Autonomy Levels 1 and 2

4. Centres for knowledge transfer

Sensing
1. Smart sensing systems to monitor fast changing conditions 

in self driving cars 

2. Environment monitoring sensing systems 

3. Sensors in medical applications 

4. Data acquiring sensors for IoT applications 

1. Reliability of Functional Electronics

2. From Functional Electronics towards other key digital technologies (integrated photonics, quantum, …)
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Recommended Type of Action on Time Scale

17



The Coordination and Support Action 5E has received funding from the European
Community’s Programme Horizon 2020 under GA Number: 825113

18

Agreement with Recommendations
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Expressions of Interest
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Circular Economy 
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Role and Impact of Functional Electronics on the Transition 
towards a Circular Economy

THE EUROPEAN GREEN DEAL

New Circular Economy Action Plan
SHAPING EUROPE’S DIGITAL FUTURE

New Industrial Strategy for Europe

SUSTAINABLE

PRODUCT POLICY

FRAMEWORK

ECODESIGN

APPROACHES

NEW BUSINESS

MODELS

SMART

MAINTENANCE

CLEAN MATERIALS

CYCLES

CIRCULAR

ELECTRONICS

INITIATIVE

PRODUCT

PASSPORT

ROLE & IMPACT OF FUNCTIONAL ELECTRONICS

ON THE TRANSITION TOWARDS A CIRCULAR ECONOMY

CIRCULAR DATA

SPACE

HOLISTIC IMPACTS ASSESSMENT

FUNCTIONAL

ELECTRONICS

A SOUND INTEGRATION FOR AN EFFICIENT TWINING OF GREEN AND DIGITAL TRANSITIONS
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Ensuring sustainability is put at the heart of 

all solutions containing electronics

Accompany the transition by a proper and 

meaningful regulatory and legislative 

framework

1. Sustainable sourcing of primary or secondary raw materials (such as 

substitutes to critical or scarce raw materials, produced from more energy-

efficient manufacturing processes, generating less waste like net-shape 

processing)

2. Optimised resource use (such as low and smart energy consumption); environmentally sound and safe product use (such as alternative to Volatile Organic 

Compounds)

3. Enhance repair (incl. self-healing), remanufacturing, recovery, reuse and recycling (minimizing the use of hazardous and/or persistent substances, facilitating 

sorting and/or disassembly) of materials and products. Stakeholders must be able to rely on the intrinsic safety of the materials from a health and environmental 

point of view

4. Improve traceability and transparency during product lifetime, allow manufacturers to monitor, control, analyse and optimise materials quality and 

products performance (digital product passport)

5. Enhance end-of-life management practices, predictive and condition-based maintenance. Maintaining the value of materials and products for as long as 

possible
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Public and private RDI efforts should concentrate on the progressive 
substitution of critical raw materials, hazardous substances and the recycling 
of all materials, in general, for the benefit of citizens and the environment.
Research organisations, Academia, education and industry should collaborate
in establishing centres for knowledge transfer of best practice into all relevant 
sectors and domains, including the general public. They should proceed in close 
international cooperation, aligned with the objectives of Horizon Europe and 
the Digital Europe Programme, and based on additional private investment.

ECODESIGN CIRCULAR 
ECONOMY

SUSTAINABLE PRODUCT POLICY FRAMEWORK
Industry, especially producing and manufacturing enterprises should follow strictly the commonly accepted regulatory
and standardisation measures to better address user perspective and achieve broad acceptance.
There is a need to better address the user perspective, specifically “acceptance”, flanked by correlated regulatory and
standardisation measures to set a legal framework for the development, testing and use of lower footprint
electronics as well as novel uses of electronics enabling a more circular economy, in general.
This could be the base for a generally accepted and adopted set of successive updates of policies and standards
currently in place, or even new measures, to be designed in priority around products cases & usage of acknowledged
high environmental footprint, but with high economic impacts.

R
IA

/I
A

C
SA

/R
IA

/I
A
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Energy
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Functional Electronics enabled energy solutions for the 
digitalisation of European industries and societies
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Power management: 
Real-time computing
Public and private R&D effort should concentrate on edge vs cloud computing,

calculation resources, latency and storage requirements. Manufacturing, suppliers,

marketers & service providers for e.g. virtual reality techniques will be impacted.

Energy harvesting: High-efficiency energy harvesting
approaches for replacing or reducing primary energy uses
Public and private R&D effort should concentrate on the high system / product

integration level (energy vector, energy scale, reliability, lifetime & cost) and

on multi-energy harvesting integration opportunities.

Energy storage: High-density storage technologies
Public and private R&D efforts should concentrate on the selection of the best energy storage technology for a given 

application with high system / product integration level (storage capacity, energy scale, low power management, 

reliability, lifetime & cost) and on safety and recyclability challenges. 

ENERGY 
1-2-3C
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Power electronics: 
High-performance & compact power 
electronics for grid connection of distributed 
resources and storage, based on wide-band 
gap components (SiC and/or GaN)
Public and private R&D effort should concentrate on new material investigation for

power electronics by guaranteeing high reliability of power components, converters design

(topology, selection of the active power components, sizing of passive components) and specifications (Increase the

switching frequency/speed).

Energy management system: 
Smart energy management & smart solutions for ubiquitous and 
reliable energy supply: harvesting technologies, digital twin and AI
Public and private R&D effort should concentrate on Smart solutions combining monitoring, control

and diagnostics for optimal operation of energy systems and smart grids.

ENERGY 
4-5
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Autonomous Operation of Machines 
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Functional Electronics as Enabler for Autonomous 
Operation of Machines
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Sensor and multi-sensor systems: 
Novel sensor systems to act on quickly
changing situations
Public and private R&D efforts should concentrate on novel 

sensors and multi-sensor systems that recognise and react on 

quickly changing situations.

AI for autonomous operation (Transversal):
AI liability issues
Multipliers and intermediaries like Clusters, Associations, Chambers or Consultants should take

the lead in a public discussion about AI-related liability issues with the stakeholders (industry,

academia, public authorities etc.).

AUTONOMOUS 
OPERATION

1-2

C
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AI for autonomous operation: 
Edge AI for Autonomy Levels 1 and 2
Industry, especially producing and manufacturing enterprises should 

improve suitability for daily use of AI in general and especially 

edge AI supporting the autonomous operation at the currently 

up-to-date autonomy levels 1 and 2.  

Transversal: 
Centres for knowledge transfer
Research organisations, Academia, education and training centres should cooperate in 

establishing centres for knowledge transfer of best practice into all relevant sectors and 

domains, including the general public. 

In parallel the establishment of Living Labs is necessary to provide manifold “test before invest” 

possibilities as already proven successfully in the pan-European DIH-network. 

AUTONOMOUS 
OPERATION

3-4
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Sensing 
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• Re-active towards 
pro-active 

• Fast changing 
conditions

• Fast changing 
occurrences 

Sensing 
Landscape

Distributed  
Sensing 

• High density 
monitoring 

• Large area 
coverage

• Product integrated 

Cross-
Sectoral  

Application 

Technical 
Challenges 

• Safety 
• IoT
• Urban monitoring 
• Smart grid
• Infrastructure 
• Self driving cars 

• AI 
• Big data 
• Smart systems
• Sensor Swarms
• A trillion sensors 

Electronics 
Roadmap

• Beyond algorithms
• Reliable
• Accurate
• Situation based 

Awareness
• Long lifetime 

products 
• Remote fatigue 

monitoring  

Sensing the Future: Sensors Development and the Role of Advanced 
sensing solutions for the digitalisation of European industries and 
societies
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Smart sensing systems to monitor
fast changing conditions in self driving cars
Next generation sensors need to be developed going beyond the sensing 
algorithm, including multi-model, AI, proximity.  There are 2 major topics 
in this subject: 
1. Novel sensors that go beyond the algorithm of existing sensors. (TRL 3-5) 
2. Upscaling and integrating novel sensors and adjust these to the 

automotive specifications. (TRL6-7) 

SENSING
1-2

Environment monitoring sensing systems: 
High density monitoring for fast changing conditions
in situation based awareness (Big data sensing)
Sensor networks are set up including large area monitoring of e.g. weather conditions, air quality,  in a very 
detailed matter. This is requiring sensors deployed in large numbers (e.g. 1.000.000 sensors) and large area
(e.g. remote fatigue monitoring in hard to reach equipment). Both set ups require novel sensors and 
production methods thereof. Flexible electronics and smart systems can be the technologies to provide this.

R
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Sensors in Medical applications: Beyond 
algorithms sensor development (re-active 
towards pro-active, AI, product integration)
New sensors are needed to monitor persons health and support the 
transition from monitoring to prediction and prevention. For that on 
body sensors are needed that are either applied to the skin or integrated 
in wearables like clothing. The sensors need to be improved and 
standardised thus integrating these in existing products.

SENSING
3-4

Data acquiring sensors for IoT applications: 
Large area, high density monitoring sensing platforms
New sensors are needed to monitor fast changing conditions, people management, crowd control etc. 
following e.g. the smart cities paradigm. These sensors are integrated in products that act in an 
autonomous matter, remote and hard to reach areas systems exploited in large numbers. The sensing 
systems are mutually connected forming sensor swarms requiring a new approach/ technology platform 
for data storage and communication.

R
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/I
A

R
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Additional Recommendations  
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Reliability of Functional Electronics
Addressing new challenge from Functional Electronics (increasing 
integration of functionalities, use of new substrates and materials, incl. 
those compatible with circular strategies and lower environmental 
impact). RIAs and potentially testbeds, including Characterisation & 
Testing, are needed to meet the requirements of demanding applications, 
e.g. in healthcare, transportation, production, energy. Data is particularly 
needed for modelling and simulation of behaviour of functional electronics 
in real environment and usage. This will contribute to improving 
maintenance and life-time of Functional Electronics based products.

Additional
1-2

From Functional Electronics towards other key digital technologies 
(integrated photonics, quantum, …)
Methodology used to identify sweet spots at the interface of the three areas of electronics, through the 
focus on functionalities, opens up the field to a broader range of technological areas. Further actions are 
needed, such as consultations, engagement with communities representing other emerging technologies, to 
foster the potential for innovation of digital technologies. A Coordination and Support Action covering these 
aspects and adding further circles to the 5E model, for instance photonics, biotechnologies and quantum 
technologies would therefore be needed in the short term.

C
SA

R
IA

/T
ES

TB
ED

S



The Coordination and Support Action 5E has received funding from the European
Community’s Programme Horizon 2020 under GA Number: 825113

5E Digital Showcase
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5E DIGITAL SHOWCASE
 Online platform to increase visibility of innovative European electronics products 

that combine  Nano-Electronics 

 Flexible, Organic & Printed Electronics 

 Electronic Smart Systems

 Register free of charge at https://5e-project.eu/showcase/

https://5e-project.eu/showcase/
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Further Reading 
& Contact

5E Website
https://5e-project.eu

Catalogue of 39 Opportunities
https://5e-project.eu/library/download-area/

Joint Vision
https://5e-project.eu/joint-vision/

Functional Electronics
https://5e-project.eu/functional-electronics/

Vision Papers
https://5e-project.eu/vision-papers/

Digital Showcase
https://5e-project.eu/showcase/

LinkedIn: 5E Project

Twitter: @5E_Project

petra.weiler@vdivde-it.de

https://5e-project.eu/
https://5e-project.eu/library/download-area/
https://5e-project.eu/joint-vision/
https://5e-project.eu/functional-electronics/
https://5e-project.eu/vision-papers/
https://5e-project.eu/showcase/
mailto:petra.weiler@vdivde-it.de
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5E Workshop 
Functional Electronics and related Meta Roadmap

9 June 2021, 10:00 – 12:00 CET

41

Directed particularly at multiplier 

organisations like clusters or ETPs, and 

at representatives of application sectors 

in which electronics plays a key 

enabling role, such as transport and 

mobility, energy, manufacturing, health and 

well-being, environment and natural 

resources, food and agriculture, security, 

consumer products.

https://5e-project.eu/2021/05/17/5e-workshop-functional-electronics-and-related-meta-roadmap-9-june-2021/
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THANK YOU! QUESTIONS?


