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A short introduction 

on IoTs and WSN

Challenge topic proposed – background (1)

doi: 10.1109/ACCESS.2021.3064066

Wireless 

Sensors

Networks
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on IoTs and WSN

Challenge topic proposed – background (1)

doi: 10.1109/ACCESS.2021.3064066
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https://link.springer.com/chapter/10.1007/978-981-15-5584-8_3

Challenge topic proposed – background (2)
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Challenge topic proposed – background (3)

https://link.springer.com/chapter/10.1007/978-981-15-5584-8_3
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Challenge topic proposed – background (4)

• All the global electric energy consumption will be devoted to IoTs
by 2030 with strong impact on energy production and CO2 emissions

• Strong impact on sustainability: to implement the WSN for IoTs if we
use batteries, we need to change each day around 80 millions of
batteries (10 trillions of sensors by 2027)

We need to find solutions to reduce energy consumption and improve

sustainability developing new energetically autonomous sensors.

To do that we need a new generation of advanced materials to 

implement highly efficient miniaturized energy harvesting systems

with performances higher than the existing ones



1010

Outline
• Challenge topic proposed – background 

• Specific objectives of the Challenge

• Expected outcomes and impacts

• Portfolio approach (Pathfinder)

• Ecosystem maturity and TRL level

• Time to impact and primary target group



1111

Specific objectives of the Challenge

▪ The identification and development of innovative advanced materials for energy 

harvesting, harnessing new physical/ chemical phenomena, leading to a radical 

shift in application range and performance while reducing the reliance on Critical Raw 

Materials (CRMs)

▪ The implementation of the advanced materials in a miniaturised energy 

harvesting module, such as, but not limited to, miniaturised solar cells, thermoelectric 

generators (e.g. TEG), nanotribological/ piezoelectric devices, electromagnetic wave 

harvesting devices

▪ Integration of the miniaturised energy harvesting modules in energetically 

autonomous systems (e.g. wireless integrated sensors) and 

▪ Benchmarking the harvesting modules in a representative use case in a 

laboratory environment (TRL 4) with a view to demonstrating significant efficiency 

improvements, in terms of energy harvested, compared to the state of the art. 
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Expected out comes: 

• Identify a new generation of advanced materials for miniaturised energy 

harvesting modules 

• Achieve TRL 4 for the resulting energetically autonomous systems. 
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Expected outcomes and impacts

▪  Scientific and technological impact
- To unveil new physics and potential paradigm shifts (game changer technology). 
- To foster the growth of a new generation of skilled young researchers in the field.
- To give a strong push on technologies enhancing  the performances exploiting 

breakthroughs. 
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Expected outcomes and impacts

▪  Societal Impact
- New highly efficient advance materials for energy harvesting will become 

instrumental in fostering sustainability in energy consumption and production 
(RePowerEU, GreenDeal) and recycling. 

- New energetically autonomous systems based on new advanced materials will 
change the everyday life of Europeans citizens enabling new services (e.g. Point of 
care diagnostics, Smart Sustainable Cities, Smart  management…)

- Enhanced sustainability (e.g. 80 million of batteries to change each day by 2030) 
and reduced maintenance.  
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Expected outcomes and impacts

▪  Economic impact
▪ The demand for battery-free, ultralow-power devices is skyrocketing across 

various fields. Efficient autonomous devices exploiting a new generation of 
advanced materials for highly efficient energy harvesting can have a strong impact 
on a huge panel of applications and markets (Health, Mobility, Space, Avionics, 
Energy smart management, Agriculture and safety and security…). 

Sensors for in orbit

satellites/stations

Sensors for satellites

prequalification phase

Wearable sensors for 

health monitoring

Sensors for cars and 

for traffic management

Sensors for 

Safety (e.g gas sensing)

Energy 

smart management

Intelligent aircraft

health monitoring
Smart 

Manufacturing

Smart agriculture
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Expected outcomes and impacts

300 Millions

Strong acceleration in the last years
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The development of energetically autonomous sensors
impacts directly the booming market of IoTs. 
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Technologies benchmarking
- The Portfolio approach allow performing a benchmarking 

of the different technologies, of their potential and 
maturity.

Enhancing the impact
- The different project can share insights on integration 

steps accelerating coupling energy harvesting module with 
electronic board for energy optimization and with energy 
storage devices and antennas for data transmission.

- For a large panel of applications, the combining of different 
technologies can be an extremely important option to be 
able to have the necessary amount of energy. An integrated 
approach can allow integrating more functionalities. 

Portfolio approach (Pathfinder)
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Classification of the projects
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Classification of the projects
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WG 1: Technology/Science

WG 2: Regulatory issues

WG 3: Transition of technology to innovation

WG 4: Communication, dissemination and outreach 
activities

Working groupes



2424

Tools though which projects can receive additional supportProjects in the portfolio may be offered 

additional support, either individually or collectively, in orderto reinforce portfolio activities or explore the 

transition to innovation. Such additional supportincludes:

• Booster grants of up to €50k (see Annex 5 of the EIC Work Programme).

• Access to additional EIC Business Acceleration Services 

(seehttps://eic.ec.europa.eu/eic-funding-opportunities/business-acceleration-services_en)

• Access to the Fast Track to the EIC Accelerator, which would follow a project review (see Annex3 of 

the EIC Work Programme).

• The possibility to apply for EIC Transition if your Pathfinder project resulted in an experimental 

proof of concept (TRL 3), or a technology validated in the lab (TRL 4)

• Interactions with relevant projects and initiatives outside the portfolio, including other EU funding 

initiatives as well as those supported by national, regional or other international bodies.

Added value of the portfolio approach
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Advanced materials 
scientific community 

(working on new 
materials)

Theoretical 
physics/chemistry, 

computational 
materials 

scientific community

Large companies 
(End-users)

defining precise 
use-cases 

Innovative SME in 
the field of Energy 

Harvesting
(new approach)

Ecosystem maturity and TRL level
From computational materials science to advanced materials fabrication, SMEs 
companies working on micro-energy harvesting to end-users (spece, 
automotive, electronics, mobile phone, avionics, health…) 
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Time to impact and primary target group

• Target Group: Universities, Research institutions involved in Energy

Harvesting technologies collaborating with SMEs or Corporates.

• Research activity: applied 

• Interdependency:  The approach is to bring together the necessary 

skills to identify and fabricate advanced materials, to integrate them 

in energy harvesting systems and this following specifications 

provided by companies (e.g. SMEs or Corporates)

• Time to impact: 5-10 to years (2030-2045)
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The good project

• Technology needs to constitute a tangible breakthrough

•Clear and concrete potential advantages compared to existing
solutions (Positionning and bechmarking)

• Fundamental science is important but the innovation at the 
mid-long term needs to be pointed out and justified

•Aligned with a potential market (mid long term)
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The bad project

•KPIs are not clearly identified

• The objectives are too broad

• The potential applications are not clear

• The implementation is not convincingly addressed

• The advantages compared to existing solutions are not clear
(positionning)
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Deadline 

https://eic.ec.europa.eu/eic-funding-opportunities/eic-pathfinder/eic-pathfinder-challenges-2026_en



32

© European Union, 2021

Reuse of this document is allowed, provided appropriate credit is given and any changes are indicated (Creative Commons Attribution

4.0 International license). For any use or reproduction of elements that are not owned by the EU, permission may need to be sought

directly from the respective right holders.

All images © European Union, unless otherwise stated. Image sources: ©Tom Merton/Caia Image, #315243588; ©REDPIXEL, #220695664; ©Halfpoint, #180578699; 
©bnenin #213968072; ©MyMicrostock/Stocksy, #3094437622021. Source: Stock.Adobe.com. Icons © Flaticon – all rights reserved.

paolo.BONDAVALLI@ec.europa.eu

@EUeic      

#Eueic

mailto:paolo.BONDAVALLI@ec.europa.eu

	Slide 1: Proposal for a Challenge in WP 2026
	Slide 2
	Slide 3: Outline
	Slide 4: Outline
	Slide 5: Challenge topic proposed – background (1)
	Slide 6: Challenge topic proposed – background (1)
	Slide 7
	Slide 8: Challenge topic proposed – background (3)
	Slide 9: Challenge topic proposed – background (4)
	Slide 10: Outline
	Slide 11: Specific objectives of the Challenge
	Slide 12: Outline
	Slide 13: Expected out comes: 
	Slide 14: Expected outcomes and impacts
	Slide 15: Expected outcomes and impacts
	Slide 16: Expected outcomes and impacts
	Slide 17: Expected outcomes and impacts
	Slide 18: The development of energetically autonomous sensors  impacts directly the booming market of IoTs. 
	Slide 19: Outline
	Slide 20
	Slide 21
	Slide 22
	Slide 23: WG 1: Technology/Science  WG 2: Regulatory issues  WG 3: Transition of technology to innovation  WG 4: Communication, dissemination and outreach activities
	Slide 24
	Slide 25: Outline
	Slide 26: Ecosystem maturity and TRL level From computational materials science to advanced materials fabrication, SMEs companies working on micro-energy harvesting to end-users (spece, automotive, electronics, mobile phone, avionics, health…) 
	Slide 27: Outline
	Slide 28: Time to impact and primary target group 
	Slide 29: The good project
	Slide 30: The bad project
	Slide 31
	Slide 32

