
Li hti d li t hLighting and climate change: 

ib i f hContributions from the LED sector

Cédric GOSSART

Institut Mines‐Télécom / Telecom Business School

subtitle

International conference “Our Common Future”, Paris, 7 July 2015.



Institut Mines‐Télécom

26 engineering 
& business& business 
schools

1http://www.mines‐telecom.fr/



cycLED partners www.cyc‐LED.eu
RA

1. Fraunhofer IZM (DE, Coordination, WP2, 5)
2. EcoDesign Center Wales (EDCW, UK; WP2, 6) Researc

Academ

3. Institut Mines‐Télécom (IMT, FR; WP8)
4. Nottingham Trent University (NTU, UK; WP3) h,

m
ic5. OUT (DE; WP4)

6. Sirris (BE; WP7)

S

7. ELPRO Elektronik‐Produkt Recycling GmbH (DE; WP5)
8. Braun Lighting Solutions (DE; WP4, demonstrator1) M

Es

8. Braun Lighting Solutions (DE; WP4, demonstrator1)
9. ONA (ES; WP4, demonstrator 3)
10. Riva GmbH Lighting (DE; WP4, demonstrator 4)

La
Com

g g ( ; , )

11. ETAP Lighting (BE; WP4, demonstrator 2)

rger 
panies

12. Philips Lighting (NL; WP6)
13. Umicore (BE; WP5)



Outline

d i1. Introduction

2. Objectives

3. Methods

4 Results4. Results

3



1. Introduction 

• IEA: the amount of electricity used by lighting
sources = 20% global electricity consumption.* 

• Lighting = greatest share of electricity expenses 
of many municipalities (electricity mostlyof many municipalities (electricity mostly 
produced with hydrocarbon energy sources).

• Nowadays: switch to LED technologies (reduced 
ecological impacts).

4* Source: Aman, M. M., G. B. Jasmon, et al. (2013). Analysis of the performance of domestic 
lighting lamps. Energy Policy 52(0), pp. 482‐500.



1. Introduction 

Lighting in a nutshell: Stage 1 (flame‐based lighting)g g g ( g g)

Fuel combustion has dominated the long history of lighting:

• 4,500 years ago: in modern day Iraq oil lamps were used 
t b il d f li d dto burn oils made from olives and seeds.

• 2 000 years ago: the first candles appeared in Rome2,000 years ago: the first candles appeared in Rome.

• 200 years ago: first gasworks established in Freiburg by y g g g y
Lampadius (German mineralogist).

5Sources: Bowers, B. (1980); Freeberg (2013).



1. Introduction 

Lighting in a nutshell: Stage 2 (electricity‐based lighting)

• Early work on incandescent lamps dates from 1840; in 

October 1879 Edison built and tested a ‘filament lamp’. 

B 1881 Edi ’ f t i l t• By 1881, Edison’s company was manufacturing complete 

lighting systems (wiring, switches, lamps...).g g y ( g, , p )

• 1962: red light emitting diodes/LEDs (Holonyak from GE).

• 1994: blue LED (Nakamura from Nichia).
• 1997: white LEDs (ibid )• 1997: white LEDs (ibid.).

6Sources: Bowers, B. (1980); Freeberg (2013).



1. Introduction 

7Source: De Almeida, Santos et al. (2014: 32).



1. Introduction 

8
Source: http://www.cree.com/News‐and‐Events/Cree‐News/Press‐Releases/2014/March/300LPW‐LED‐barrier. 



… but more heat than light!

9Source: Holmes (1997: 29).



What solutions to inefficient lighting?

LEDsHighly innovative field (see my
paper with Cecere et al., Research
Policy, July 2014).y, y )

Environmental 
benefits of LEDs?

10
Source: Wissema (1982), quoted in Olleros (1986: 7).



Energy benefits of LEDs

11Source: The Climate Group (2012).



Environmental benefits of LEDs
can still be improved

12Source: Aman et al. (2013).



Identify & overcome

barriers to eco‐innovation 

in the LED sectorin the LED sector 

(cycLED WP8)
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A plea for methodological pluriformity

Phase I: 
Qualitative & 
explorative

Phase II:Phase II: 
Quantitative 
& extensive

Source: René Kemp (2012), “Ideas for future research on eco‐innovation”,
IMT eco‐innovation seminar, 1 December, Paris.



Method for Phase I

F t f i t iFace‐to‐face interviews:
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Method for Phase II

Online survey of European LED firms:
htt // l d /http://cycled‐survey.eu/
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Main obstacles to eco‐innovation for LED firms

1. Lack of certification mechanisms to check out the 
technical specifications of LED productstechnical specifications of LED products.

2. Inadequate support from national policies to support 
ecoinnovation and emerging LED technologies p.
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ecoinnovation and emerging LED technologies.
3. Increasing and unfair competition from non‐European 
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5. Lack of funding to support SMEs’ ecoinnovation.
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6. Lack of well trained and educated staff on 
ecoinnovations.
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7. Existence of litigations between firms. So te
l



What can firms do?

20Source: cycLED Deliverable 8.3.



What can policy‐makers do?

More information in the cycLED Policy Brief:

21
http://gossart.wp.mines‐telecom.fr/files/2015/05/cycLED‐Policy‐Brief.pdf



http://gossart.wp.mines‐telecom.fr/

Co‐animator of the interdisciplinary  ICT & Environment Research Network  of the IMT

http://rt08.wp.mines‐telecom.fr



B k lidBackup slides
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What is an LED?

Source: cycLED Deliverable 2 1: Categorization

24

Source: cycLED Deliverable 2.1: Categorization 
of LED products. 



25Source: cycLED Deliverable 2.1: 
Categorization of LED products. 



Cradle‐to‐cradle LEDs?

26cycLED demonstrators



The cycLED project

• Objectives:
– Minimize consumption of target metals in LED‐products viaMinimize consumption of target metals in LED products via

• Design for longevity, reuse, repair;
• Optimized end‐of‐life of LED productsOptimized end of life of LED products.

– Produce highly efficient ecodesigned LED products.
• Project Duration: 42 months• Project Duration: 42 months

– 1 January 2012 to 30 June 2015
• Coordination:• Coordination:

– Dr. Otmar Deubzer, Fraunhofer IZM
• Financing:• Financing:

– ~ 5.4 mio €, co‐funding of ~ 4 mio € by EC, FP7 (CP, DG ENV)
• cycLED project web page www cyc LED eu• cycLED project web page: www.cyc‐LED.eu



cycLED and gender mainstreaming

• Main objective: Investigate possible developments in the 

cultural association of technology and masculinity within 

i bl d l hi h ld i ( i i lsustainable development, which could impact (positively 

or negatively) women’s participation in eco‐innovation.o egat e y) o e s pa t c pat o eco o at o

• Method: Face to face interviews with 5 staff members 

from 2 cycLED partners (ETAP, IZM). 

• Status: Interviews are being transcribed, they will be 

coded and analysed between June & October 2014coded and analysed between June & October 2014.
28



Institut Mines‐Télécom (IMT)
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http://www.mines‐telecom.fr



IMT: Key figures

10 schools 4, 800 staff members12,555 students

2 subsidiary schools 
2,000 researchers1,725 PhD students

+4000 graduates per 
2 strategic partners  2 Carnot Institutes

€121 M research‐generated

4000 graduates per 
year

Including over 2,500 
engineers

13 associated schools  €121 M research‐generated 
income per year

engineers

8% engineering 
degrees issued in 
France About 100 business start‐

ups per year at the schools’ 
incubators

France 

32 % foreign students

38 % grant holdersg

30

NB: 2012 data, excluding associated schools.
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