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Introduction
Eva Geilinger
Master Studies in Environmental Sciences at Swiss 

Federal Institute of Technology (ETH) Zurich
Project manager for Topten International Services since 

2009
Main expertise:

- Lighting
- Commercial/Professional Refrigerators

Daily work:
Research on best available technology, 
Luminaire testing and evaluation, 
Coordination of a rebate 
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The Luminaire Efficiency Factor (LEF)
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Electrical power (watt, W) 

Useful luminous flux (lumens, lm) 

Light output ratio (LOR) 
of the luminaire 
10% to 90% 

Luminous efficacy  
of the light source 
5 to 100 lm/W 

Efficiency of the ballast 
80% to 95% 
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Electrical power (watt, W) 

Useful luminous flux (lumens, lm) 

Light output ratio (LOR) 
of the luminaire 
10% to 90% 

Luminous efficacy  
of the light source 
5 to 100 lm/W 

Efficiency of the ballast 
80% to 95% 

Minimum requirements
since 2009, last stage 2017

Energy label for household 
lamps since 1999 Minimum requirements

since 2002



Analysis of Relux Data (2013)

Note that luminaires with halogen and incandescent lamps were excluded in this analysis!

 Ceiling-mounted Recessed Suspended Floor-standing 

Top 10% of luminaires > 67 lm/W > 62 lm/W > 70 lm/W > 72 lm/W 

Top 20% of luminaires > 60 lm/W > 53 lm/W > 62 lm/W > 63 lm/W 

50% - Median >  37 lm/W >  30 lm/W > 39 lm/W > 33 lm/W 

Poorest 20% of luminaires  < 22 lm/W  < 17 lm/W < 24 lm/W < 16 lm/W 

Poorest 10% of luminaires  < 16 lm/W  < 12 lm/W < 17 lm/W < 10 lm/W 

Factor top 10% to poorest 10% 4 5 4 7 
 



Analysis of Relux Data (2013)

Efficiency of LED luminaires is today 1.5 or 2 times higher than FL-
tubes or FL-compact, respectively.
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 FL-compact FL-tube LED 

Top 10% of luminaires > 46 lm/W > 66 lm/W > 77 lm/W 

Top 20% of luminaires > 39 lm/W > 56 lm/W > 70 lm/W 

50% - Median >  23 lm/W > 33 lm/W > 55 lm/W 

Poorest 20% of luminaires < 13 lm/W < 19 lm/W < 35 lm/W 

Poorest 10% of luminaires < 10 lm/W < 11 lm/W < 23 lm/W 
 



Analysis of Relux Data (2013)

After data cleansing useful data sets
Biggest part FL-tubes, only very small part LED ( )

Incandescent  
/  Halogen

4%

FL-tubes
62%FL-compact

20%

HID
12%

LED
2%





Best Products of Europe www.topten.eu

Online in China, 18 European countries, USA

www.topten.eu - Best products of Europe
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Office Luminaires Suspended



Office Luminaires Suspended

www.topten.eu
Since 2012, today 71 luminaire lines of 18 brands.
Scope: To show the 10 or so best luminaire lines in 
each class.
Selection Criteria:

Minergie certified, plus meeting stricter efficiency criteria 
(based on The Blue Angel, tightened as products improve).

http://www.topten.eu




http://www.toplicht.ch/index.php?page=minergieleuchten
Since 2007, today 860 luminaires of 27 brands
Scope: top 15% products of the market (based on 
analysis of Relux data)
Selection Criteria:

Minimum Luminaire Efficiency Factor (LEF)
Only electronic ballasts
Limited standby power
Limited Unified Glare Rating (UGR)
CRI, power factor, lamp life for LED
Tested in accredited laboratory

http://www.toplicht.ch/index.php?page=minergieleuchten




http://www.blauer-engel.de/
Conditionally adopted by Eco-Label Jury in December 2012, 
planned to start in 2013
Scope: approx. top 10% products of the market (30-50% of 
Minergie certified luminaires meet the LEF requirements), 
with additional environmental criteria
Selection Criteria:

Minimum Luminaire Efficiency Factor (LEF)
Limited standby power
Life time, switching cycles for LED
Modularity (ballasts, LED-downlights) and provision of spare parts
Ultraviolet and electromagnetic radiation, mercury in fluorescent lamps
Tested in accredited or supervised manufacturer testing laboratory

http://www.blauer-engel.de/




http://www.energystar.gov
Since 2008, today 7350 luminaires of 159 brands
Scope: the better 50% products of the market, 
only directional luminaires
Selection Criteria:

Minimum Luminaire Efficiency Factor (LEF)
Limited standby power
CRI, lumen maintenance, power factor for lamps, plus color angular 
uniformity, color maintenance for LED
3 years warranty
And many more ... (ballast performance, thermal performance, 
product labeling & packaging etc.)

http://www.energystar.gov
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Electric power 

Minimum requirements for luminaires and lamps (DIRECTIONAL) 

T1  Ceiling-mounted  
T2/B1  Downlight  /  Ceiling  
T3/B2  Accent  
T4/B3  Desk  
M1  Linear  FL  
M2  CFL,  LED,  HID  
E1  Downlight  
E2  Accent  
E3  Desk  
(FL,  LED,  HID  lamps)  
(Filament  lamps)  
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Electric power 

Minimum requirements for luminaires and lamps (NON-DIRECTIONAL) 

T1  Pendant  
T2/B1  Pendant  /  Wall  
T3/B2  Floor-standing  
M1  Linear  FL  indirect  
M2  Linear  FL  mixed  
M3  CFL,  LED,  HID  indirect  
M4  CFL,  LED,  HID  mixed  
(Frosted  lamps)  
(Clear  lamps)  



Office lighting Household lighting

164 TWh in 2007
84 TWh in 
2007, 80 TWh
in 2009

Energy Efficiency Status Report 2012. European Commission, Joint Research Centre, Institute for Energy and Transport.



Photometric data is provided for office luminaires



Energy Performance of Buildings Directive 2010/31/EU

to consider built-in lighting installation for 
the calculation of energy performance of buildings.
The energy label could give EU countries a tool to 
implement energy performance standards.
The energy label could also operate independently 
(help for choosing best-efficiency products while 
meeting e.g. required minimum illuminance (lux) 
per square meter (EN 12464-1 for work places).



Thank you for your attention

Eva Geilinger eva.geilinger@topten.info


