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1. Introduction 
EU regulation 244/2009 stage 6 coming into force 1. September 2016 includes the phase out of 
halogen non-directional lamps. This phase-out affects only the types for mains voltage and with 
normal sockets such as E27, E14, B22d and B15d replacing the earlier GLS incandescent lamps. 
Lately, it has been questioned: Will there be proper LED lamps in order to replace all the original 
non-directional incandescent (halogen) lamps?  

The answer to this very relevant question depends basically on the physical dimensions of the lamps 
and luminaires having in mind that the present market includes a large amount of LED lamps that 
meet the quality requirements for efficiency according to regulation 244/2009 as well as 
functionality requirements according to regulation 1194/2012. 

The more detailed questions are: 
• Are the physical dimensions for the LED lamps equivalent to the halogen lamps? In case of 

differences, is that an obstacle for many luminaires and how frequently are these luminaires 
used? 

• Is the position of luminous centre LED lamps equivalent to the halogen lamps in order to have a 
similar light distribution from the luminaire and avoid an increase of glare? The luminous centre 
is not an officially defined parameter but is in this context the distance from the socket bottom to 
the centre of the light emission. For a filament lamp it is the distance to the filament. 

• Is it possible to dim the replacement LED lamps (with compatible dimmers)? 
• Some luminaires are designed for clear lamps to provide brilliance and visual appearance – what 

is the market share for these luminaires and are there equivalent LED lamps? 
• Will the price of LED replacement lamps be ‘affordable’? 

In the following this study attempts to answers the questions including four steps:   
1. Estimation of the market size for different lamps wattages, clear/frosted and lamps shapes 

(normal, round and candle) with reference to the preparatory study and PremiumLight 
survey audit data. 

2. Comparison of the physical dimensions of equivalent GLS and LED lamps for E27 / B22d 
and E14 / B15d sockets, different wattages and lamps shapes: standard, round and candle.  .  

3. Examples of use replacement LED lamps in different types of luminaires: pendant, table, 
wall, ceiling, uplighter and outdoor. 
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4. A small survey of retail price for LED replacement lamps bases on inspection of sales in 
Danish retail chains and based on official predictions from Philips Lighting, The 
Netherlands. 

A few other questions with less specific answers are: 
• Will the colour rendering of LED’s be sufficient? According to regulation 1194/2012, LED 

lamps shall minimum have a CRI (Colour Rendering Index) of 80. This is supposed to be 
sufficient for most applications. January 2014, there are already a market share of LED 
replacement lamps on the market with CRI above 90 and even 95. It seems like the spread of 
high CRI LED lamps on the European is only a matter of market demand.  

• For closed luminaires, is there a risk of a higher junction temperature than the LED lamp is 
designed for resulting in a shorter lifetime (though still much longer than the lifetime of halogen 
lamps)? For a large interval of junction temperatures, data from Cree1 shows an increase of air 
temperature with 40° which decrease the LED lamp life with around 30%. Generally, the  
manufactures specify at least a 15 000 hours LED lamp life. In case of a 30% decreased lifetime, 
the real lifetime will still be 10 000 hours equal to eight times the LED pay-back time 1200 
hours2 and the total cost savings are still very beneficial around 80€. In conclusion, there don’t 
seem to be any serious heat problems and this potential problem decreases as the efficacy of 
the lamps increase e.g. for new LED lamps with efficacy around 100 lm/W, the area for cooling 
is much smaller. Finally, closed and narrow luminaires with a potential heat problem only 
constitute a small part of the stock. 

• Will the higher weight of LED lamps form significant obstacles? The weight for an original GLS 
is 20 g respectively 27 g for a simple halogen replacement lamp. The weight of standard A60-
bulb LED replacement lamps is below 80g for the newest generation (from Philips) with 
compatible physical dimensions. This weight is not more the weight of a CFLi and it is below 
the weight of the “halogen B” lamps that was intended to be replacement lamps after stage 6. 
Besides this, weight is only of interest for luminaires with movable arms or something similar 
kept into position by friction, springs or contra weights. A short test of use of LED lamps in a 
few luminaires of this kind has shown no problem. The weight of the LED lamps are thus not 
to be considered as an obstacle. 
 

The study focus on the stock of halogen lamps with E27 / B22d and E14 / B15d sockets summed up 
as 1350 million units of non-directional halogen lamps in the “Review study on stage 6 … 
244/2009” of 14.6.2013 and in the “Commission Staff Working Document” of 21 October 2013. 
More than 95 % of this stock is supposed to have one of the three classical shapes:   

• Standard (A60) Ø 60 mm, L 108 mm 
• Round Ø (P45) 45 mm, L 80 mm 
• Candle Ø (B35, C35) 35 mm, L 100 mm 

The remaining 5% is rare combinations of GLS bulb shapes and wattages. They are not considered 
in this study.  

Further G9 and R7s halogen lamps are also not a part of this study as they are at first hand 
exempted from stage 6 of regulation 244/2009, and as they will be addressed in other parts of the 
revision. 

                                                           
1 “Cree® XLamp® Long-Term Lumen Maintenance”, July 2009, page 6 
2 “Review study on stage 6 … 244/2009” of 14.6.2013, Clause 6.1 with Tables 13 and 14 
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2. Market Analysis 
The market analysis in the preparatory study for Eco-design Requirements of EuPs, Lot 19: 
Domestic Lighting based on EuroStat and ELC (LightingEurope) data found for 2006: 

• Sales of 1.350 million GLS lamps (Table 2.9). 
• Sales distributed on wattages for GLS lamps (Table 2-4) and shown in table 1.  

Table 1: GLS sales by ELC in EU-27, 2006, including GLS-F + GLS-C 

Wattage GLS Sales % 

<=25W 17 

40W 32 

60W 33 

75W 6 

100W 12 

>=150W 0,6 

Total 100 
 

Based on the preparatory MEEuP lighting model (Table 2-25) and Table 1, the GLS market shares 
are calculated in the Table 2.  

Table 2: GLS lamps divided on wattages for frosted and clear lamps, 2006 

Wattage 
GLS frosted 

(%) 
GLS clear 

(%) 

<=25W 10 7 

40W 19 13 

60W 20 13 

75W 4 2 

100W 7 5 

>=150W 0 0 

Table 2 shows the most important market segments are:  
• 25W, 40W and 60W lamps both for frosted and clear lamps. 
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• 100W GLS frosted lamps. The preparatory study shows these lamps are primarily used in 
Middle, Central and Eastern Europe. Halogen replacement lamps are generally available in 
these areas while they are hard to find in Northern Europe. LED replacement lamps are 
generally available in some parts of the world e.g. Japan and they appear now in Europe. 

For Denmark, the EU IEE project PremiumLight included 1000 domestic audits in 2012 showing:  
• An average of 35.9 lamps/home including 8.8 GLS and 2.1 halogen non-directional lamps 

(thus in total 30 % of the lamps in the home). 
• Distribution of the GLS lamps: 40 W: 4.5 40W, 2.1 60 W and 2.2 other lamps. 
• Distribution of the halogen non-directional lamps: 1.2 28W, 0.4 42W and 0.5 other lamps. 
• 40W GLS and 28W halogen constitute together 50% of the incandescent lamps. In the 

preparatory study it was 32 %. The increase might be due to the gradual phase out of GLS. 
The usage of 60W in Table 2 might thus be too high but Table 2 is unchanged as Denmark 
only constitutes a tiny part of the EU market. 

We don’t have data for use of lamp shape. Table 3 includes our estimate of lamp shape usage.  

Table 3: Estimated usage of different lamp shapes 

 Standard shape Candle shape Round shape 
25W 5% 55% 40% 
40W 60% 20% 20% 
60W 94% 3% 3% 

>60W 100% 0% 0% 

Based on Table 2 and 3, the use of different types of incandescent lamps is calculated in Table 4. 

Table 4: Use of different types of incandescent lamps in EU 

 GLS frosted (% market share) GLS clear (% market share) 
Wattage Standard bulb Candle shape Round shape Standard bulb Candle shape Round shape 

<=25W 0.5 5.6 4.1 0.3 3.7 2.7 

40W 11.5 3.8 3.8 7.7 2.6 2.6 

60W 18.6 0.6 0.6 12.4 0.4 0.4 

75W 3.6 0 0 2.4 0 0 

100W 7 0 0 4.8 0 0 

Table 4 shows that the largest and thus most important market shares to replace are: 

• Most important 40W and 60W Standard frosted and clear lamps.  
• 75 and 100W Standard frosted and clear lamps. It is expected they can be replaced as if 

they were all frosted lamps. 
• 25W and 40W Round and Candle frosted and clear lamps. 
• In total, the residual is 2.8 % and is disregarded in this study as it is a part of the 5% rare 

combinations. 
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3. Replacement Sequence 
The start for regulation 244/2009 was phase out of GLS lamps and a considerable part of these were 
replaced with clear non-directional halogen lamps no matter that most of the GLS lamps used were 
frosted lamps. Therefore sufficient LED replacement lamps for most GLS luminaires might be 
frosted or opal lamps.  
 
Anyhow, some part of Europe has a tradition for higher use of clear lamps in luminaires with shades 
or enclosures where clear and frosted lamps in the vast majority of cases appear almost the same 
and are independently interchangeable.  
 
The replacement sequence in Table 5 is supposed to cover 90% of the 1350 million socket occupied 
by non-directional halogen lamps at the beginning of stage 6 in 2016.  
  

Table 5 Replacement sequence covering around 90 % of all existing installations. 

2009-2012 
Frosted or clear GLS bulbs 

2012 – 2016 
Clear halogen bulbs 

2016 – 
Frosted/Opal LED bulbs 

Market 
share 

or    

Bulb code 
A60 

Largest 
segment 

66% 

or    

Bulb code 
P45 

Large 
segment 

13% 

or    

Bulb code 
B35 

Large 
segment 

11% 

 
 
Clear replacement lamps are needed in luminaires e.g. chandeliers, where the brilliance of the 
filament is important. In chandeliers and other luminaires for clear GLS are mainly used the small 
bulbs with candle or round shape with E14 / B15d socket while chandeliers with use of standard 
lamps with E27 / B22d socket are very seldom. 
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It is estimated that clear lamps are needed only in roughly 5% of the 1350 million sockets at present 
occupied by non-directional halogen lamps. Nevertheless it is regarded as of major importance that 
at least the Candle and Round shape can be properly replaced with the sequence shown in table 6. 
 

Table 6 Replacement sequence covering around 5% of all existing installations  

2009 - 2012 
Clear GLS bulbs 

2012 - 2016 
Clear halogen bulbs 

2016 – 
Clear LED replacement bulbs 

Market 
Share 

   

Bulb code 
A60 

Minor 
segment 

1% 

   

Bulb code 
P45 

Small 
segment 

2% 

   

Bulb code 
B35, C35 

Small 
segment 

2% 

 
 
Tables 5 and 6 cover the main GLS lamp types and their replacements in 95% of the existing 
installations.  
 
The remaining lamps and/or sockets estimated to be 5% are occupied by rare combinations of other 
GLS bulb shapes and wattages. It is expected that the main part of these 5% might as well use the 
above bulb shapes or that more precise replacements will rapidly emerge if the market demands it. 
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4. Comparison of the physical dimensions  
The vast majority of the ordinary bulbs with E27 / B22d and E14 / B15d have one of the shapes: 
• Standard (A60) Ø 60 mm, L 108 mm 
• Round (P45) Ø 45 mm, L 80 mm 
• Candle (B35, C35) Ø 35 mm, L 100 mm 

Below is analysed if there exist proper LED replacement lamps for all relevant market segments 
due to part 2 (market analysis) and part 3 (replacement sequence) including: 

• Frosted or Clear Standard lamps 40W, 60W, 75W and 100W – Results in Table 7–10. 
• Frosted or Clear Round lamps 25W and 40W – Results in Table 11-12 
• Frosted or Clear Candle lamps 40W – Results in Table 13 
• Clear Standard lamps 40W and 60W – Results in Table 14-15 
• Clear Round lamps 40W and 25W – Results in Table 16-17 
• Clear Candle lamps 40W and 25W – Results in Table 18-19 

For all relevant types of lamps, web catalogues for the EU market from large and small 
manufactures/suppliers have been searched in order to find proper replacement lamps. The LED 
state of the art by January 2014 is thus listed including all important property parameters.  
For each case the compliance of each property is indicated by a colour: 
Green = Good compliance = Proper replacement 
Yellow = Uncertain compliance = Proper replacement in most cases, but may be difficult in few cases 
Orange = Critical compliance = Proper replacement may be critical and has to be tested in each case 
 

Table 7 Frosted or Clear Standard 40W lamp with E27 / B22d socket 

Original GLS 40 W  
(or wattage below) 

LED Equivalents 

GLS standard lamp, E27 

Philips MASTER 
LEDbulb DimTone 
8-40W E27 827 

Osram PARATHOM 
CL A 40 ADV 6 
W/827 FR E27 

Wattage 40 W 8 W 6 W 
Lumen output 410 lm 470 lm 470 lm 
Dimmable Yes Yes Yes 
Diameter Ø Ø 55-60 mm Ø 57 mm Ø 60 mm 
Length, L 97-108mm 105.4 mm 110 mm 
Luminous centre, A ~70 mm ~80 mm ~80 mm 
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Table 8 Frosted or Clear Standard 60W lamp with E27 / B22d socket 

Original 60 W LED Equivalents 

GLS Standard lamp, E27 

Philips CorePro 
LEDBulb 10-60W 

E27 830 

Osram 
PARATHOM CL 
A 60 ADV 10 
W/827 FR 

SunFlux E27, 
12W, 2700K, 
750Lm, Ra>90, 
DIM 

Wattage 60 W 10 W 10 W 12 W 
Lumen output 710 lm 806 lm 810 lm 750 lm 
Dimmable Yes No Yes Yes 
Diameter Ø Ø 55-60 mm Ø 56.2 mm Ø 60 mm Ø 60 mm 
Length, L 97-108mm 103 mm 110 mm 118 mm 
Luminous centre, A ~70 mm ~80 mm ~80 mm ~90 mm 

 
 

Table 9 Frosted or Clear Standard 75W lamp with E27 / B22d socket 

Original GLS 75 W LED Equivalents 

GLS Standard lamp, E27 

Osram PARATHOM 
CL A 75 ADV 14.5 
W/827 E27 

Sunflux Luxinia 11W, 
2600K, 900Lm, Ra90, 
270°, DIM, CRI 90 

Wattage 75 W 14,5 W 11 W 
Lumen output 935 lm 1055 Lm 900 lm 
Dimmable Yes Yes Yes 
Diameter Ø Ø 55-60 mm Ø 62 mm Ø 60 mm 
Length, L 97-108mm 116 mm 120 mm 
Luminous centre, A ~70 mm ~90 mm ~95 mm 
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Table 10 Frosted or Clear Standard 100W lamp with E27 / B22d socket 

Original GLS 100 W LED Equivalent 

GLS Standard lamp, E27 
Philips 19A21/2700-

WHT DIM 6/1 

Wattage 100 W 19 W 
Lumen output 1340 lm 1680 Lm 
Dimmable Yes Yes 
Diameter Ø Ø 55-60 mm Ø 60 mm 
Length, L 97-108mm 125 mm 
Luminous centre, A ~70 mm ~95 mm 

 
 

Table 11 Frosted or Clear Round 25W lamp with E14 / B15d socket 

  Originals LED Equivalents 

25 W     Round GLS, E14 

 

DURAlamp 
ROUND LED 
FLUX CP4525WF 

Philips CorePro 
LEDluster 4-25W 
E14 827 P45 FR 

Wattage 25 W 4 W 4 W 
Lumen output 200 lm 260 lm 250 lm 
Dimmable Yes No No 
Diameter Ø Ø 45 mm Ø 45 mm Ø 43 mm 
Length, L 78 mm 80 mm  86 mm 
Luminous centre, A ~51 mm ~61 mm 58 mm 

 



                                                          
 

11 
 

Table 12 Frosted or Clear Round 40W lamp with E14 / B15d socket 

40 W   Original Round GLS, E14 

 

DURAlamp 
ROUND LED 

FLUX Plus 
CP4540WFP, E14 

“Dansk Lyskilde” 
Round LED Opal 
Dimmable, E14 

Wattage 40 W 5 W * 5 W 
Lumen output 400 lm 400 lm 320 lm 
Dimmable Yes No Yes 
Diameter Ø Ø 45 mm Ø 45 mm Ø 45 mm 
Length, L 78 mm 76 mm * 79 mm 
Luminous centre, A ~51 mm ~60 mm ~60 mm 

* Also available with E27 socket, L = 72 mm. 
 
 

Table 13 Frosted or Clear Candle 40W lamp with E14 / B15d socket 

                 Originals LED Equivalents 

40 W    Original GLS Candle E14 
(or wattage below)               

DURAlamp 
CANDLE LED 

FLUX Plus 
CC3740WFP 

Osram LED 
SUPERSTAR 

CLASSIC B 40 ADV 6 
W/827 E14 FR 

Wattage 40 W 5 W 6 W 
Lumen output 400 lm 400 lm 470 lm 
Dimmable Yes No Yes 
Diameter Ø Ø 35 mm Ø 37 mm Ø 38 mm 
Length, L 100 mm 101 mm 110 mm 
Luminous centre, A ~56 mm ~65 mm ~65 mm 
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Table 14 Clear Standard 40W lamp with E27 / B22d socket 

                                Original LED Equivalents 

40 W        Original GLS Standard 
(or wattage below)  lamp Clear, E27 
 

Philips MASTER 
LEDluster D 6-40W 
E27 827 P48 CL 

Dansk lyskilde 
(NoName),     
CRI 85 

Wattage 40 W 6 W 5 W 
Lumen output 410 lm 470 lm 353 lm 
Dimmable Yes Yes Yes 
Diameter Ø Ø 55 mm Ø 48 mm * Ø 50 mm * 
Length, L 97-108mm 91 mm 99 mm 
Luminous centre, A ~70 mm ~70 mm ~75 mm 

* The diameter may be too small for a clip-on lamp shade. If demanded by the market a  
Standard A60 shape version could easily be produced using the same technology. 

 
Table 15 Clear Standard 60W lamp with E27 / B22d socket 

                        Original LED Equivalent 

60 W      Original GLS Standard 
lamp Clear, E27 

Osram PARATHOM 
CL A 60 ADV 10 
W/827 CS 

Wattage 60 W 10 W 
Lumen output 710 lm 810 lm 
Dimmable Yes Yes 
Diameter Ø Ø 55-60 mm Ø 60 mm 
Length, L 97 -108 mm 110 mm 
Luminous centre, A ~70 mm ~ 78 mm 
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Table 16 Clear Round 25W lamp with E14 / B15d socket 

                            Original LED Equivalents 

25 W      Round GLS Clear, 
E14 

Philips MASTER 
LEDluster D 4-25W 
E14 827 P45 CL 

Osram 
PARATHOM CL 
P 3.5 W/827 E14 

Dansk Lyskilde 
(NoName) 

Wattage 25 W 4 W * 3,5 W * 3 W 
Lumen output 200 lm 259 lm 250 lm 160 lm 
Dimmable Yes Yes No ** / Yes** No 
Diameter Ø Ø 45 mm Ø 46 mm Ø 45 mm Ø 50 mm 
Length, L 78 mm 85 mm 78 mm 95 mm 
Luminous centre, A ~62 mm ~70 mm ~70 mm ~80 mm 

 
Table 17 Clear Round 40W lamp with E14 / B15d socket 

                        Original LED Equivalents 

40 W        Round GLS lamp 
Clear, E14 

Philips MASTER 
LEDluster D 6-40W 

E14 827 P48 CL 

Osram 
PARATHOM CL P 
40 6 W/827 E14 CS 

Dansk Lyskilde 
(NoName) 

Wattage 40 W 6 W * 6 W * 5 W 
Lumen output 400 lm 470 lm 470 lm 385 lm 
Dimmable Yes Yes No ** / Yes** No 
Diameter Ø Ø 45 mm Ø 48 mm Ø 43 mm Ø 50 mm 
Length, L 78 mm 95 mm 89 mm 112 mm 
Luminous centre, A ~62 mm ~80 mm ~70 mm ~90 mm 

* Also available with E27 / B22d / B15d sockets. 
** Dimmable versions are available as PARATHOM CL B 25/40 ADV 4.5/6 W/827 E14 
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Table 18 Clear Candle 25W lamp with E14 / B15d socket 

                        Original LED Equivalents 

25 W        GLS Candle 
lamp Clear, E14 

 

Philips MASTER 
LEDcandle D 4-25W 
E14 827 B35 CL 

Osram 
PARATHOM CL 
B 25 3.5 W/827 
CD E14 

Konic KTC 
LED.Home 5.5W 
Dimmable Candle 

Wattage 25 W 4 W * 3.5 W 5.5 W * 
Lumen output 200 lm 250 lm 250 lm 360 lm 
Dimmable Yes Yes No **/Yes ** Yes 
Diameter Ø Ø 35 mm Ø 35 mm Ø 37 mm Ø 38 mm 
Length, L 100 mm 101 mm 102 mm 117 mm 
Luminous centre, A ~56 mm ~65 mm ~65 mm ~70 mm 

* Also available with E27 / B22d / B15d sockets. 
** A Dimmable version is available as PARATHOM CL B 25 ADV 4.5 W/827 E14 

 
Table 19 Clear Candle 40W lamp with E14 / B15d socket 

                       Original LED Equivalents 

40 W      GLS Candle lamp 
Clear, E14 

Philips MASTER 
LEDcandle D 6-40W 
E14 827 B39 CL 

Osram  

PARATHOM CL B 40 
ADV 6 W/827 E14 CS 

Konic KTC 
LED.Home 5.5W 
Dimmable Candle 

Wattage 40 W 6 W * 6 W * 5.5 W * 
Lumen output 400 lm 470 lm 470 lm 360 lm 
Dimmable Yes Yes Yes Yes 
Diameter Ø Ø 35 mm Ø 39 mm Ø 38 mm Ø 38 mm 
Length, L 100 mm 113 mm 110 mm 117 mm 
Luminous centre, A ~56 mm ~70 mm ~65 mm ~70 mm 
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5. Use of different types of luminaires 
Below is shown examples of different kinds of typical luminaire types sold in large quantities in 
EU. Some of the manufactures stated are taken over by other manufactures and some products 
might have changed name or the sales have stopped. Anyhow, it is still a good selection of common 
luminaires. The manufactures below have informed about LED or CFLi replacement lamps that can 
be used instead of incandescent or halogen lamps - it can be assumed that the physical dimensions 
of LED replacement lamps are not larger than the dimensions of CFLi’s of the same luminous flux. 
 
Pendants 

                
Caprani Superpendel                Louis Poulsen PH5 (plus)           Jacobsson Glace                 Jacobsson Work 
E27, open,                                   E27, half-open,                           E27, closed, large,              E27, Open,  
9-15W                      17W DECO LED (DURALAMP)  9-20W           9-15W 
                           13W MasterLED (Philips)     
 
Table 

                   
Royal Copenhagen Skagarak   Lyskær-Lyfa Copenhagen          
E27, Open,                                  E27, half-open,  
7-20W                           7-15W              
 
Wall     Ceiling 

    
Louis Poulsen AJ Wall   IKEA PULT Plafond Ø 310 mm 
E14, half-closed,    E27, Closed, 
5W DecoLED (Duralamp), Round shape   8W LED 400 lm (Ledare) 
Not dimmable 
Lamp length, maximum 78 mm.3 
  
                                                           
3 http://stayplugged.louispoulsen.com/Images/Alternative_light_sources.pdf (page 3).  
 

http://stayplugged.louispoulsen.com/Images/Alternative_light_sources.pdf
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Uplighters 

 
Lyskær-Lyfa Kalo 
E27, Top open 
 7-15W  
 
Chandeliers 

  Please note: 
IKEA KRISTALLER  Manufacturers of chandeliers in the EU seems often to recommend  
Candle shape, E14, Open  CFL alternatives but are missing LED alternatives. IKEA is an exception.  
4W Clear LED bulb, 200 lm    

In the USA the manufacturers of chandeliers generally recommend 
clear LED bulbs and state that is a much better choice for the visual 
appearance. 

 
 
Outdoor 

                           
Louis Poulsen Tolbod                 Lybo 905                   Nordlux Park               Philips Boston 
E27, Open,                            E27, half-open,                       E27, Half-open,               E7, closed 
17W Deco LED (Duralamp)       7-15W                     7-15W               12-17 W Philips LED 

              (dimmable) 
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6. The retail price for LED replacement lamps 
 

For the consumer, replacement of a GLS or halogen lamp with a LED replacement lamp is a 
fantastic economical investment with a higher return than for practically all other kind of 
investments. This is due to the very small LED energy consumption and the relatively high 
electricity prices for domestic consumers.  

Anyhow, many consumers have a short-term horizon when they shop and the actual relatively high 
price for an LED lamp in most European shops can thus be a barrier. Spring 2014 we see a change 
in Europe and a fast growing sale through Internet.  

Autumn 2013, inspection of LED lamps sales in Danish retail chains gave the following results: 
• LED with 400-500 lumen, A or A+, average price 18.9 Euro (variation 5.2 – 37.2 Euro) 
• LED with 600-620 lumen, A or A+, average price 21.9 Euro (variation 7.9 – 39.9 Euro) 
• LED with 800-860 lumen, A or A+, average price 26.7 Euro (variation 17.2 – 39.9 Euro) 

This inspection did expose a huge price variation with little relation between price and quality. 
Some prices (e.g. in IKEA for lamps providing 400-620 lm) are already at mass market level 
(around 7 Euro). The retailers inform: a further significant LED price decrease will take place in 
spring 2014. 

Early 2013 in USA, CREE started to sell quality LED lamps for less than 10$ which has started a 
general price decrease. The latest CREE prices are: 

• 9.1 € (12,97 $4) for 60W equivalent (800 lm, 9.5W, dimmable, 25000h) 
• 7.0 € (9.97 $) for 40W equivalent (450 lm,   6 W, dimmable, 25000h) 

In Japan, LED prices have been at a mass market level for several years. Already in 2012, LED 
sales constituted 40% of sales of lighting sources in Japan. For 2013, LED luminaires constituted 
around 60% of the Japanese sales of luminaires.  

It is most likely Europe will experience the same substantial LED price decrease as in USA in less 
than the roughly 2.5 year period until September 2016. As mentioned above, the retailers in Europe 
expect a large price decrease already in 2014.  

At Strategies in Lighting 2013, 19-21 Nov. 2013, Philips5 reported that the market LED 
transformation consists of three phases: 

1. The LED technology reach a ‘good enough’ point which was accomplished Medio 2013. 
2. The LED cost decrease with penetration and mass adoption forecasted by Philips to happen 

in Europe by the end of 2014. 

                                                           
4 http://www.ledbenchmark.com/display.php?id=118&name=Cree,+Inc.+9.5W+Dimmable+WW+Globe. The bulbs can 
actually be bought 5$ cheaper in utility supported activities. 
5 LED Market Transformation: Managing the Second Phase, Annetta Kelso, Senior Marketing Manager OEM Channel 
Europe, Philips Lighting, The Netherlands. 

http://www.ledbenchmark.com/display.php?id=118&name=Cree,+Inc.+9.5W+Dimmable+WW+Globe
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3. New lighting solutions and features which started Medio 2011 and will continue for several 
years.  

Due to Philips, LED price decrease, penetration and a LED mass market will thus be present in the 
beginning of 2015 which is more than 1.5 years before stage 6 starts. In the same presentation, 
Philips predicted that 45% of the lamps sources sold in 2016 will be LED lamps. This is very far 
from, Lighting Europe predicted a 15% LED share in 2016 (table 5 in the VHK/VITO study). 

In conclusion, it is estimated the market transformation with LED price decrease, LED penetration 
and a LED mass market will appear in good time before stage 6 comes into force in 2016 and that 
the LED price will not be a barrier for a shift from MV halogen lamps to LED lamps with the gain 
of major energy savings for EU and major economical savings for the consumers. 
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7. Conclusions 
This study has investigated: Are there proper LED replacement lamps for the EU stock of 1350 
million units of non-directional halogen lamps with E27 / B22d and E14 / B15d sockets?  
 
95% of the stock is supposed to have one of the three classical shapes:   

• Standard (A60) Ø 60 mm, L 108 mm 

• Round (P45) Ø 45 mm, L 80 mm 

• Candle (B35) Ø 35 mm, L 100 mm 
 
The remaining 5% of the stock is rare combinations of other GLS bulb shapes and/or wattages and 
they are not considered in this study. Anyhow, it is expected many of these can be replaced by 
normal bulb shapes or that more precise replacements will rapidly emerge if the market demands it. 
 
A considerable part of the phase out of GLS lamps has been replaced by clear non-directional 
halogen lamps no matter that most of the GLS lamps used were frosted lamps. Therefore sufficient 
LED replacement lamps for most GLS luminaires might be frosted or opal lamps. Anyhow, some 
part of Europe has a tradition for higher use of clear lamps in luminaires with shades or enclosures 
where clear and frosted lamps in the vast majority of cases appear almost the same and are 
independently interchangeable.  
 
A replacement sequence starting with frosted or clear GLS lamps first replaced with clear halogen 
lamps and then replaced by frosted LED replacement lamps is supposed to cover 90% of the 1350 
million socket occupied by non-directional halogen lamps at the beginning of stage 6 in Sep. 2016.  
 
A replacement sequence starting with clear GLS lamps first replaced by clear halogen lamps and 
then replaced by clear LED lamps is needed in luminaires e.g. chandeliers, where the brilliance 
similar to a filament is important. It is estimated that this sequence is needed in around 5% of the 
1350 million sockets at present occupied by non-directional halogen lamps. In chandeliers and other 
luminaires for clear GLS are mainly used the small bulbs with round or candle shape with E14 / 
B15d socket while chandeliers with use of standard lamps with E27 / B22d socket are very seldom. 
 
This study verifies with market examples for both lamps and luminaires that already now in 
January 2014, LED replacements are available for nearly all original non-directional GLS 
and halogen applications. 
 
The lack of replacement lamps is very limited and they are expected to be available before 
September 2016. In some of these cases, a replacement lamp can be useful to the consumer even if 
it is not fully compliant with the original GLS on all parameters. Actually, the time for replacement 
will be later because halogen lamps will still be available until sold out and it will take up to 4 years 
before all halogen lamps are burned out. 

More detailed the results are: 

1) For 76% of the stock of halogen lamps, proper LED replacement lamps are available 
without any restrictions concerning both the physical dimensions and the position of the 
luminous centre. This is including:  

§ Frosted and clear Standard GLS 40W and 60W lamps (49% of the stock).  
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§ Frosted and Clear Round as well as Candle GLS 25W and 40W lamps (24% 
of the stock). 

§ Clear Standard GLS 25W and 40W lamps for applications with a need for 
brilliance similar to a filament (1% of the stock).  

§ GLS 25W Clear Round and Candle lamps for applications with a need for 
brilliance of the filament (2% of the stock). 
 

2) For 19% of the stock, proper LED replacement lamps are available with potential 
limitations: 

§ Frosted and clear Standard GLS 75W and 100W dependent on the luminaire 
contain enough space and if offset of the luminous centre is acceptable (17% 
of the stock). At present, more and more new products within this segment 
appear on the market and the lamp size is decreasing. The potential barriers 
are expected to disappear before 2016. This development has already taken 
place in other parts of the world. 

§ GLS 40 W Clear Round and Candle lamps for applications with need for 
brilliance of the filament dependent on if offset of the luminous centre is 
acceptable (2% of the stock).  
 

3) The remaining 5% is rare combinations of GLS bulb shapes and wattages. They are not 
considered in this study. 

Concerning if the LED lamp price will be affordable, some very large influential manufacturers as 
well as retailers forecast a huge European LED price decrease, LED penetration and a LED mass 
market thus will appear in time before stage 6 (September 2016). This development has already 
taken place in Japan and happens in USA.  

The LED price is thus not expected to be a barrier for a European shift from MV halogen lamps to 
LED replacement lamps starting around three years from now with the benefits of major energy 
savings for EU and major economical savings for the consumers. 
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