
O P T I M I S I N G  T H E  R E S O U R C E  F L O W S

Project coordinator 
Dr. Otmar Deubzer  
Otmar.Deubzer@izm.fraunhofer.de
Tel. +49 30 46403 157

Project partners

Please fi nd more Informati on on partners and contact 
possibiliti es on: www.cyc-led.eu

The sole responsibility for the content of this fl yer lies with the authors. 

It does not necessarily refl ect the opinion of the European Union. The 

European Commission is not responsible for any use that may be made of 

the informati on contained therein.

March 2012

Cycling resources 
embedded in systems 
containing Light Emitti  ng Diodes

www.cyc-LED.eu

Supported by:

European Commission

Involved SMEs

pr
in

te
d 

on
 re

cy
cle

d 
pa

pe
r

08.2013 IZM v2

involved SMEs

http://www.cyc-led.eu


The energy saving potential for light emitting diodes (LEDs) 
is significant, and the strategic importance of the LED tech-
nology is reflected in the current and upcoming market 
development. However, LED-based product systems contain 
many resources like indium, gallium or rare earth metals. 
Some of these substances are classified as critical raw ma-
terials. Therefore, as the projected expansion of LED techno-
logies and markets continues, optimising resource flows and 
addressing societal issues is a key challenge to be addressed.

Growth of LED market by GaN and InGaAIP chip surfaces 
based on (EPIC 2010)

Resource Perspective The Project cycLED
The project cycLED aims at optimising the flows of resour-
ces over all life-cycle phases of LED products.

This project will achieve this by:

• contributing to decoupling the growth of European  
 LED markets from resource depletion
• offering technical optimisations to maximise the
 resource efficiency of LED products
• developing tools and methods to access the recycling
 potential and increase the resource productivity in the 
 production of LEDs

Key research topics:
• Increased recycling of scarce key metals in
 LED production
• Optimised reliability and life time of LED products
• Reduced resource losses in production, use 
 and recycling
• Solutions for eco-innovation

Project duration: January 2012 – June 2015

Expected Results
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cycLED research focuses on life-cycle phases (production 
and manufacturing, assembling, use and material recyc-
ling) to improve resource flows. These results will be 
combined to develop and implement solutions regarding 
product design for eco-innovation, adaptation of business 
models and overcoming barriers to the use of eco-innova-
tive LED products. 

Expected results include:
• Reduction of environmental impacts 
• Increase of the resource efficiency 
• Reduction of production costs 
• Closed-loop resource management
• Separate collection of LEDs and LED products
• Overcoming legal, trade and geopolitical barriers for 
 eco-innovative LED products
• Increased competitiveness and capacity building 

A few scarce metals are critical for a more sustainable deve-
lopment of Europe: 

Indium, gallium, yttrium, cerium, terbium, europium, luteti-
um, palladium, gold, silver, …

They may become the bottleneck of the European econo-
mies, as they are indispensable in modern key technologies. 
Batteries, computers, photovoltaics, catalysts, mobile pho-
nes depend on the availability of these metals. 

Increasing amounts are used in LEDs enabling highly energy 
efficient lighting in luminaires, as backlights in notebook and 
mobile phone displays, or in TVs. 

To secure the supplies, cycLED targets the efficient use and 
the recycling of critical metals in LEDs. 

Our scope
• Save scarce metals in the manufacturing of LEDs
• Increase the lifetime of products containing LEDs 
• Enable recycling of scarce metals from end of life LEDs

More detailed information at the project website
www.cyc-led.eu

A Circular Economy for Critical Metals in Key Technologies

Scarce metal concentration  
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Scarce metal recycling Design for repair, reuse  
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