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term is referred to in this study when a discharge lamp,  associated 

with one of the RoHS exemptions) can be replaced with another 

lamp (discharge of a different type or other technology) as a Plug & 

Play substitute or through conversion and/or rewiring of the 
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of 8 June 2011 on the restriction of the use of certain hazardous 
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1.  Executive summary  ï English  

Under Framework Contract no. ENV.A.2/ FRA/2015/0008, a consortium led by Oeko -

Institut was commissioned by DG Environment of the European Commission to assess 

socio -economic impacts of substitution of certain mercury -based lamps currently 

benefitting of  exemptions in Annex III  to Directive 201 1/65/EU of the European 

Parliament and of the Council on the restriction of the use of certain hazardous 

substances in electrical and electronic equipment (ñthe RoHS Directiveò). The work 

has been undertaken by the Oeko - Institut and has been peer reviewed by Fraunhofer 

Institute IZM.  

1.1.  Background and objectives  

By January 2015 , in line with Article 5 of the RoHS Directive , the E uropean  

Commission receiv ed applications for the renewal of various exemptions listed in 

Annex III of the Directive , which  were due for expiration in July 2016 . Several of 

these exemptions (exemptions no. 1 -  4) were related to the use of mercury in 

lamps.  

On behalf of the European Commission, in 2015 and 2016 , the evaluation of the 

requests was carried out by Oeko - Institut . The evaluation was performed  as required 

according to the criteria in Article 5(1)(a) of the Directive, which states  that at least 

one of the three main criteria 1 must be fulfilled to justify an exemption.  A report 

concluding this evaluation, presenting th e assessment and recommendations for each 

of the requested exemptions, was published in June 2016 2 (Gensch et al. 2016) .  

The evaluation  report includes assessment s of a large number o f electrical and 

electronic equipment  (EEE)  applications, including  several groups of discharge lamps 

where mercury  provides  fundamental function s. In the evaluations of the latter, 

speci al  focus  was  given  to the various groups, types and subtypes of discharge lamps 

as the availability of substitutes strongly varies from case to case. Furthermore , the 

market for the mercury free LED technology is develop ing  dynamically. Against this 

picture , the evaluation report recommended certain exemptions to be  renew ed for a 

further duration of 5 years, others to be renewed for shorter periods and in many 

cases , the report suggested amendment to the exemption wording , limiting the scope 

of the exemption . In a few cases , the report recommended to  revoke an  exemption, 

granting  the  industry a transition period of 18 months as per Article 5(6) to allow for 

the phase out of relevant lamps.  

                                           

1  The three Article 5(1)(a) criteria:  

ð their elimination or substitution via design changes or materials and components which do not 
require any of the materials or substances listed in Annex II is scientifically or technically 
impracticable,  
ð the reliability of substitutes is not ensured,  
ð the total negative environmental, healt h and consumer safety impacts caused by substitution are 
likely to outweigh the total environmental, health and consumer safety benefits thereof.  

2  Report available on the Commissions website under: https://publications.europa.eu/en/publication -
detail/ - /publication/a3fdcc8c -4273 -11e6 -af30 -01aa75ed71a1   

https://publications.europa.eu/en/publication-detail/-/publication/a3fdcc8c-4273-11e6-af30-01aa75ed71a1
https://publications.europa.eu/en/publication-detail/-/publication/a3fdcc8c-4273-11e6-af30-01aa75ed71a1
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On 1 September 2016, the evaluation and recommendations for some of the 

exemptions (par ticularly those recommended to be revoked) were presented at a  

meeting of the  Commission Expert Group for RoHS 2 adaptation and enforcement . At 

the meeting, r epresentatives  of LightingEurope , who submitted many of the renewal 

requests for the lamp exemptions, and other  representatives of lamp manufacturers 

also present ed their views and concerns in  relation to the evaluation and 

recommendations . The lighting industry stakeholders stated  that the revocation of 

the exemptions as recommended would lead to significant  socio -economic costs for 

industry and subsequently for the European Union, among others relating to the  early 

closing of manufacturing facilities , loss of employment opportunities, a nd high 

investments in conversion of existing luminaires or purchase of new ones , where the 

existing ones were not compatible with available LED substitutes.  

Article 5(1)(a) of the Directive specifies that  next to the availability of substitutes, 

socio -economic impacts should be considered in  taking decisions regarding exemption 

requests, including on the duration of any exemption granted. T hough  it could not be 

excluded at the time of the evaluation  that the proposed changes to the lamp 

exemptions (Ex. 1 -4) could create various socio -economic impacts, it had then not 

been possible on the basis of available data to quantify such impacts or to 

demonstrate their magnitude, and in this respect also to assess  the benefits of a 

mercury reduction against the poss ible costs of the changes . 

Against this background , the European Commission requested technical and scientific 

support in the preparation of a further detailed evaluation of the socio -economic 

impact of the  substitution of mercury in certain lamps . 

1.2.  Scope and Scenarios  

The terms of reference of th e current  study require the assessment of socio -economic 

impacts related to mercury -based lamps covered by  exemptions 1 -4 of Annex III  of 

the RoHS Directive . The assessment considers two scenarios:  

Á BAU -  Business a s usual, where the lamp substitution is governed by market 

forces (RoHS Annex III exemptions 1 -4 are renewed without changes to 

wording );  

Á SUB -  Substitution according to the scenario recommended in the assessment 

report provided to the Commission by extern al consultants, with effect as of mid -

2018;  

The recommendations in  the previous evaluation report took into  account the 

differences in substitute availability pertaining to Plug & Play 3 replacement lamps, 

substitute lamps that require a rewiring or convers ion of the lighting equipment and 

substitutes that comprise of a replacement of the lighting equipment (luminaire) . On 

the basis of a first  analysis  of expected impacts , it was concluded that  the main 

                                           

3  A Plug & Play lamps is a  lamp that can be used as a ñdrop-inò replacement, through its insertion into a 
luminaire (plugging in, screwing in), without requiring any technical changes to the luminaire aimed at 
establishing the compatibility of the luminaire with the replacement lamp.  
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differences between the scenarios are related to a sub -set of  the  lamps  covered by 

Annex III exemptions 1 -4, which are detailed in the following 4. The lamps addressed 

in this sub -set are the focus of the detailed analysis performed in this study:   

Á Compact fluorescent lamps below a wattage rating of 50 W (Annex III exemptions 

1(a) - (b)); 325 million lamps directly affected. Spillover effects 5 related to other 

CFL lamps are discussed;  

Á Linear fluorescent lamps with normal lifetime and with tube diameter Ó 9 mm and 

Ò 28 mm (T5 and T8, Annex III exemptions 2(a) (2) - (a)(3) ) ;  323 million lamps 

directly affected. Spillover effects related to other LFL lamps are discussed;  

Á Non - linear tri -band phosphor lamps with tube diameter > 17 mm (e.g. T9 , Annex 

III exemption 2(b)(3) ) ;  between 6 to 18 million lamps directly affected 6.  

Discussed together with LFL lamps;  

Á Mercury in High Pressure Sodium (vapour) lamps for general lighting purposes 

with a colour rendering index Ra <60  (Annex III exemption 4 (c) ) ;  this sub -group 

addresses 23 million lamps, however  only some of these lamps with a power 

rating between 155 W < P Ò 405 W are expected to be affected  differently under 

the two scenarios . Spillover effects related to other HPS lamps are discussed;  

Á Special purpose lamps covered by exem ptions 1 ( f) , 2 (b)( 4) , 4 (a)  and 4 ( f)  

(number of lamps  affected :  400,000 lamps for Ex. 1 ( f) ; 18 million lamps for Ex. 

2(b)( 3) 7, 2 (b)( 4)  and 4 (a)  and not clear for Ex. 4 ( f) ).  

1.3.  Methodology and Data Sources  

According to its  Specific terms of reference , the study  should demonstrate the socio -  

economic impacts of lamp substitution under different options, in terms of:  

Á I mpact on employment;  

Á additional costs (money expenditure) for different user categories due to lamp 

substitution;  

Á impacts on consumers (private and public);  

Á quantified generation of additional waste as a consequence of the lamp 

substitution before the end of the regular lifetime ; and  

Á reduction in the amount of mercury placed on the EU market .  

                                           

4  All numbers stated below refer to the 2013 annual mark et volume in Europe of the various lamp types  
5  Spillover effects may occur  where the share of lamps affected from the common discharge technology 

is relatively significant, and thus expected to have a larger impact on the production of lamps of the 
same technology. For example, where a facility manufactures both general purpose (90%) and special 
purpose lamps (10%) of a specific technology, it can be expected that a phase -out of the general 
purpose lamps may affect the economic feasibility of continuing m anufacture of the special purpose 
ones.  

6  Estimated number of lamps relates to the exemptions 2(b)(3), 2(b)(4) and 4(a). If no additional data 
is made available, for the sake of further discussion, it shall be assumed that at worst , 18 million 
lamps were placed on the market in 2013 , and at best 6 million.  

7  As detailed in Table 1, s takeholder data indicates that  in 2013, 18.6 million lamps were placed on the 
market for Ex. 2(b)(3), Ex. 2(b)(4) and Ex. 4(a).  Though only two of these exemption are included in 
the sub -grou p ñspecial purpose lampsò data is not available as to how this quantity is divided between 
the lamps covered by these three exemptions.  
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Various data was used at  th e initial stage to prepare a first estimation of impacts 

expected to be associated with the two scenarios. For the purpose of the  initial and  

the later estimations, data was used from the following sources where possible:  

Á Data from the VHK Model for Eur opean LIght Sources Analysis (MELISA) (VHK 

2016)  has been used as a source for market data and market forecasts. Though 

th e version  of this model  used , dated 13 July 2016 , is not published at the time of 

writing, it is understood that it represents a consensu s model, discussed with 

various stakeholders and developed as a commonly accepted forecast of the 

lighting market of the coming years . 

Á In relation to specific exemptions, information and data from the initial exemption 

requests submitted by LightingEurope in January 2015 has been  used. This is 

relevant for example in cases of lamps not covered by the MELISA model (special 

lamps) and  where additional information is needed to bridge the gap between the 

data in the MELISA model (related to specific lamp technologies for general 

purpose lighting) and the RoHS exemption s (where classification is related to 

power supply, dimensions, etc.).  

Where the above sources did not allow sufficient substantiation  of estimation s with 

data and information, assumptions we re made on the basis of expert judgement , so 

as to provide a first estimation for reference. For example, such assumptions were 

made in relation to the weight of scrap generated through a regulatory driven  

substitution or in relation to the availability of  substitutes for  a certain technology.  

To validate such assumptions (confirm or adjust on the basis of data provided by 

stakeholders and/or expert judgement of the lighting sector) , a targeted stakeholder 

meeting was held on 22.2.2017 with LightingEurope (LE) and with representatives of 

some of  its members. During the meeting , the various assumptions were discussed to 

determine what data was relevant for allowing a more precise estimation. Some of 

the assumptions made were confirmed through the discussion held during the 

stakeholder meeting and are specified as such within this document. For other 

assumptions, following the meeting, LE provided additional data in relevant areas 

(where this did not breach propriet ary issues) and the estimation was carried ou t 

again after a revision of the related  assumptions.  

1.4.  Key findings ï Overview of the assessment results  

1.4.1.  Preliminary remark  

Due to the complexity of the assessment (various lamp types as well as different 

substitution routes, best and worst case scenario, etc.) , the presentation of all 

findings would exceed the scope of this summary. Against this background , the next 

section summarises relevant general findings, followed by a section where we detail 

the most relevant findings for the lamp group s defined , in cluding cross references to 

the detailed findings.  
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1.4.2.  General findings  

In general , th e current  study  shows that for most of the exemptions reviewed in 

relation to mercury used the recommendations do not create new impacts per se, but 

only accelerate processes already underway in the lighting sector. For the 

predominant  part , the  implementation of the rec ommendations specified in the 2016 

technical and scientific assessment (Gensch et al. 2016) 8 results in costs and benefits 

incurring earlier than otherwise expected. There are , howeve r,  differences between 

the exemptions as regards the time that would be needed for various processes to 

take place naturally. While s ubstitution is currently already underway for some 

technologies, for others , it is only expected in the future. This  affect s the ratio 

between substitutions to take place naturally in any scenario and between 

substitutions that may be associated with the implementation  of the  

recommendations  of the  2016  technical and scientific assessment . How significant the 

impacts of an ear ly substitution are expected to  depend on this ratio, as follows . 

The amount of replacement costs furthermore depends on the available replacement 

options, i.e. on the share of l amps that can be replaced with Plug & P lay alternatives, 

that require rewiring, or, in cases where such alternatives are not compatible with the 

lamp fixture, on the share of luminaires to be replaced. The distribution of these 

options varies from case to case. Energy savings expected from the shift to LEDs 

have been subtracted from the costs of replacement. In some cases, this may set -off 

costs significantly already within the period investigated in the assessment whereas 

in other cases, this shall occur at a later stage.  

In relation to labour,  in the various cases , a regulatory driven phase -out occurring  

earlier than the natural phase -out  can be expected to lead to a loss of jobs related to 

the manufacture of discharge lamps  (in the EU and beyond -  see  3.4 ) . The lighting 

industry has estimated that in the EU , around 20,000 employees could , as a 

consequence of the above,  lose jobs in the lighting sector  (i.e. decrease in discharge 

lamp manufactu re in the EU). However, it needs to be kept in mind that some of the 

employees may be shifted towards development and manufacture of mercury - free 

lamps. Additionally , as for some types of lamps , the regulatory driven phase -out shall 

result in luminaires ne eding to be rewired or replaced, an increase in the employment 

of electricians is also expected as a positive result of the SUB scenario. For example,  

for compact fluorescent lamps ( CFL) , the increase in electrician jobs in the EU is 

expected to be in the  range of 10.8 00  and 27 .5 00  jobs, depending on the year . For 

linear fluorescent lamps (LFL) , an increase in the range of 37 ,000  to 55 ,000  

electrician jobs is expected  in the EU . For further details , see the sections related to 

ñExpected impa cts on employment ò ( 4.3 ,  5.3 6.3  and  7.3 ). Overall, the loss of jobs in 

the lighting sector is expected to occur independently from the measures covered by 

this assessment by reason  of the shi ft to LED technologies . It would extend over a 

longer period where the recommendations are not implemented.  

                                           

8  See footnote  2. 
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1.4.3.  Specific findings  

Further key findings are highlighted below for the four lamp  sub -groups investigated 

in the course of this study: compact fluores cent lamps, linear fluorescent lamps, high 

pressure sodium lamps and special purpose lamps.  

For compact fluorescent lamps  (CFL), the current natural  market development 

shows  a general reduction in the stock of th ese lamps , suggest ing  that the natural 

shift away from CFL is already taking place: Despite the fact that there is currently no 

phase -out for any of the CFL lamps  as a consequence of the RoHS restrictions , the 

natural phase -out is expected to lead to a reduction of the  total s tock of lamps in 

2025 to only 40% of the total  2018 stock.  

For CFL with integrated  ballast (hereafter CFL i) ,  the natural phase -out is more 

significant ( the 2025 stock comprises  35 % and 38  % of  the 2018 stock for 

residential and non - residential  CFLi respe ctively) . In other words , for these sub -

groups , around  two thirds of the stock should be phased -out by 2025 regardless of 

the implementation of the recommendations  of the 2016 scientific and technical 

assessment .  

For CFL with non - inte grated  ballast  (hereafter CFLni)  the natural phase -out is 

more moderate with the 2025 stock compris ing  of  66  % and 56  % of the 2018 stock 

for residential and non - residential  CFLni,  respectively.  The slower natural phase -out 

of residential CFLni is expected to be related  to the longer service life of such lamps.   

In regard  to  this reduction in stocks , it is important to note that substitution is 

ongoing despite the lack of Plug & Play substitutes. Such substitutes are common for 

CFLi lamps (particularly for lamps in the l ower wattage groups), however , in the 

CFLni groups and for the higher wattage groups of CFLi , available information 

suggests  that the lack of Plug & P lay substitutes would make rewiring and conversion 

of luminaires or the replacement of luminaires necessar y, leading to higher 

replacement costs. The indication that  60 % of the stock of all 2018 CFL lamps will  be 

substituted in the BAU scenario by 2025 suggests  that such costs are acceptable in 

most cases.   

According to t he analysis of the SUB scenario , the additional substitution costs for 

consumers shall amount to a total of  approximately  38 ,800  million EUR for the 7 year 

period 2019 -2025 (actual costs only begin to incur in 2019) , or an average of 42 EUR 

per lamp (18 EUR per CFLi and 89 EUR per CFLni) . The annual costs vary and start at 

~ 7,900 million EUR in 2019, decreasing to ~ 3,300 million EUR in 2025. In both 

cases, the expected energy savings  have been subtracted from the lamp substitution 

costs, as LED substitutes consume less energy than their C FL counterparts. It is 

noted that the analysis only covers the years between 2016 and 2025, however, 

lamps purchased as substitutes for restricted CFLs in the SUB scenario shall continue 

to provide energy savings after this period due to their longer lifet ime. The  per capita  

total costs of substitution amount to  ~7 5 EUR per EU resident, distributed over the 7 

years investigated, meaning that per annum , between 6 .4  and 15.5  EUR per capita 

costs shall incur  for the CFL phase -out in the observed period assuming the 

recommendations in the 2016 study are implemented . I n 2025 , the annual cost 
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would have  already decreased to ~6 .4  EUR per capita, meaning that the annual costs 

related to the regulatory driven substitution are decreasing  from year to year . When  

comparing the respective costs for CFLi and CFLni , it is further observed that costs of 

the regulatory driven CFLni phase out shall be higher than for CFLi (ranging from 1.2 -

6. 1 EUR per capita for CFLi and 5 .3 -9.3  EUR per capita  for CFLni  and per annum).   

For further details on the analysis, please see chapter  4.  

In the case of linear fluorescent lamps  (LFL) , a distinction has to  be made between 

T5 lamps and T8 lamps  in relation to impacts of a  regulatory driven substitution.  

LFL T8 lamps  are lamps covered by Ex. 2(a)(3) of RoHS Annex III: Tri -band 

phosphor LFL with normal lifetime and a tube diameter > 17 mm and Ò 28 mm. A 

natural phase -out is expected to  be underway  for T8 lamps  by the time the 

implementation of the recommendations would apply . Current forecasts of the 

development of T8 lamps show that a decrease in their sales is expected to begin in 

2017, and  in 2025 , new sales are expected to be only 5 6% of the 20 18 sales. For 

such lamps , sales expected in 2019 are already expected to decrease by 5 % in 

relation to 2018 sales and in 2021 , 80 % of the 2018 sales are still to be placed on 

the market. Thus , here too, the regulatory driven substitution is only expected  to 

accelerate the incurrence of impacts by a few years.  This trend towards natural 

phase -out is understood to be a result of the growing availability of substitutes for T8 

lamps, which enable both direct replacement as well as the conversion of luminaires .  

LFL T5 lamps  are lamps covered by Ex. 2(a)(2) of RoHS Annex III:  Tri -band 

phosphor LFL with normal lifetime and a tube diameter Ó 9 mm and Ò 17 mm. For T5 

lamps , though a decrease in sales also begins in 2017, it is much more moderate in 

nature. 2025 sales are expected to represent  65  % of the 2018 sales . This is mainly  a 

result of the decrease in sales of T5 non - residential lamps, however , the stock 

remains very similar to that of 2018. For  T5 lamps , the natural phase -out is 

developing much slower, meaning that the implementation of the recommendations 

would result in impacts being accelerated more significantly. This difference stems 

from  the development of substitutes which also influences  the range of possible 

impacts of early substitution. If for T8 lamps some Plug & Play lamps are already 

available, for T5 lamps , such alternatives are only starting to develop, meaning that 

an early phase -out would require a larger number of lamps to be r eplaced together 

with  the ir luminaire. The price of luminaire replacements contribut es largely  to the 

total costs of an early replacement. Therefore, the lower  availability of replacement 

LEDs for T5 LFL lamps results in higher replacement  costs and longer  period being 

required for the  energy  cost  savings  to start covering the replacement costs.   

In total, a regulatory driven  substitution of LFL would result in annual costs in the 

range of ~ 48,900  and ~ 33 ,000 million EUR over the period 2019 -2025 ( i.e.  per 

capita cost between 96  and 6 4 EUR for th is period).  In the scenario  that assumes the 

highest costs for replacements of luminaires (250 EUR per item), the total costs of 

regulatory driven  substitution for lamp users are estimated to amount to  ~160 ,000  

million EUR for T8 , while  for T5 , they amount to ~83,600million EUR. Looking at the 

numbers and the costs per lamp type (i.e. taking into account the number of T5 and 
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T8 lamps to be replaced) , the average cost per T8 lamp replacement is estimated at  

186 EUR per lamp , for  T5 lamp at 231 EUR per lamp .  

For further details on the analysis, please see chapter  5. 

The case of high pressure sodium  (HPS) lamps differs from CF L and LFL lamps in 

so far that the 2016 scientific and technical evaluation did  not recommend a phase -

out of a c orresponding  sub -group of lamps, but rather a n adaptation leading to lower 

mercury thresholds of some of the respective exemptions. The aim of t his change 

wa s to better reflect the mercury content of lamps currently sold on the market. 

However , in one case (Ex. 4(c)(II)),  industry communicated that  the threshold 

recommended is too low for some  of the lamps covered by the exemption and that 

this shall  result in a regulatory driven phase -out of lamps exceed ing  the  

recommended  threshold . Though the share of such lamps from the total group of HPS 

lamps is relatively small (~10%), for users of such lamps , the lack of LED 

replacement lamps shall result  in a replacement of HPS luminaires. The total costs of 

this process are estimated  to amount to ~ 927  million EUR for the period between 

2019 and 2025 (or 1.8  EUR per capita for the complete period) , assum ing  that 50 % 

of lamps do not comply with the recomm ended new threshold . This translates to an 

average cost  of 28 8 EUR per lamp. The cost of the replacement per lamp is 

significantly higher than for the CFL and  for  the  LFL lamp s, particularly  of  the T8  type  

(see above).  This is mainly a result of the  lack of retrofit substitutes (P lug and Play 

LED alternatives or LEDs requiring a luminaire conversion) , leading to the need to 

replace each luminaire in which the lamp has reached its end -of - life.  Furthermore, as 

the 2016  recommendation s did not recommend  an early phase -out in this case, it is 

noted that adjusting the  mercury  threshold slightly would avoid such costs.  For 

further details on the analysis, please see chapter  6. 

 

The case of special purpose lamps  also differ s from the first two lamp groups. Here 

too, the purpose of the recommendations from the 2016 scientific and technical 

assessment has been to adapt the exemption wording  to reflect the actual 

applica tions on the market. The approach aimed to introduce  application specific 

exemptions  in cases where it was possible to identify lamps for which technical 

substitutes were not available, not reliable or resulted in higher impacts on 

environment and health. Where such sub -groups could be identified, application 

specific exemptions were  formulate d and  5 year exemptions were recommended . 

Impacts on these lamps are hence currently not expected.  

In some cases, information from stakeholders provided technical justification only for 

a part of the lamp types covered by the original exemption. In consequence, 

recommending exemptions was only  possible  for those lamp types for which it had 

been shown that at least one of the Art icle  5(1)(a) criteria was fulfilled, w hereas for 

other lamp types, a recommendation was not possible. For such lamps , two cases are 

apparent:  

Á Applications covered by recommended general short term exemptions, where 

application specific exemptions shall need to be applied for in the form of 
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exe mption renewals. In such cases, the main costs expected are related to the 

effort of requesting such application specific exemptions and are mainly 

administrative in nature.  

Á Applications, which are not covered by the recommended exemptions and for 

which o nly a transition period is currently proposed : In this case, new exemptions 

would need to be applied for and costs would depend on the length of the 

exemption evaluation process and on its results:  

- Where such new exemptions are granted within the transition period, costs 

would be mainly administrative in nature;  

- Where exemptions would not be granted, aside from administrative costs, 

additional costs are expected as lamps could no longer be placed on the 

market. Though this would affect the lighting  industry in the form of lost 

revenue and loss of employment, users of such lamps could be expected to 

have even more significant costs, where these lamps are used in the 

manufacture of other sectors, or in the provision of various services.  

As the types o f costs vary from case to case and also in relation to specific 

exemptions, an estimation of total costs was not possible for the special purpose 

exemptions, however , some indicative examples are presented and discussed within 

the report.  For further detai ls on the analysis, please see chapter  5 7. 

2.  Sommaire exécutif -  Français  

En vertu du Contrat -cadre n° ENV.A.2/FRA/2015/0008, un consortium mené par 

l'Oeko -Institut a ®t® charg® par la Direction G®n®rale de lôEnvironnement de la 

Commission européenne d'évaluer les impacts socio -économiques du remplacement 

de certaines lampes au m ercure bénéficiant actuellement des exemptions prévues à 

l'annexe  III de la Directive 2011/65/UE du Parlement européen et du Conseil relative 

à la limitation de l'utilisation de certaines substances dangereuses dans les 

équipements électriques et électroni ques («  la Directive RoHS  »). Les travaux ont été 

menés par l'Oeko - Institut et ont fait l'objet d'un examen par les pairs de l'Institut 

Fraunhofer IZM.  

2.1.  Contexte et objectifs  

En janvier 2015, conformément à l'Article  5 de la Directive RoHS, la Commission 

européenne a reçu des demandes de renouvellement pour diverses exemptions 

énumérées à l'annexe  III de la Directive, dont l'expiration était prévue en juillet 

2016. Plusieurs de ces exemptions (exemptions n°1 à 4) étaient liées à l'utilisation du 

mercure dans  les lampes.  

En 2015 et 2016, l'évaluation des demandes de renouvellement a été réalisée par 

l'Oeko - Institut pour le compte de la Commission européenne. L'évaluation a été 

effectuée conformément aux critères listés à l'Article 5(1)(a) de la Directive qui 
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stipule qu'au moins un des trois critères principaux 9  doit être rempli pour justifier 

dôune d®rogation. Un rapport concluant cette ®valuation, pr®sentant l'®valuation et 

les recommandations pour chacune des exemptions demandées, a été publié en juin 

2016 10  (Gensch et al. 2016).  

Le rapport d'évaluation inclut des évaluations d'un grand nombre d'applications 

d'équipements électriques et électroniques (EEE), dont plusieurs groupes de lampes à 

décharge où le mercure remplit des fonctions essentielles. Dans les évaluations de 

ces lampes, une attention particulière a été accordée aux différents groupes, types et 

sous - types de lampes à décharge car la disponibilité de substituts varie fortement 

d'un cas à l'autre. Par ailleurs, le marché de la technologie LED sans mercure connaît 

un développement dynamique. Dans ce contexte, le rapport d'évaluation a 

recommandé que certaines exemptions soient renouvelées pour une nouvelle durée 

de 5 ans, d'autres pour des périodes plus courtes et, dans de nombreux cas, le 

rapport a suggéré de modifier la formulation de l'exemption, limitant ainsi sa portée. 

Dans quelques cas, le rapport recommandait de révoquer une exemption, accordant à 

l'industrie une période de transition de 18  mois conformément à l'Article 5(6), pour 

permettre l' élimination progressive des lampes concernées.  

L'évaluation et les recommandations concernant certaines des exemptions (en 

particulier celles dont l'abrogation est recommandée) ont été présentées le 1er 

septembre 2016, lors d'une réunion du groupe d'expert s de la Commission sur 

l'adaptation et l'exécution de la Directive RoHS  2. Lors de cette réunion, des 

représentants de LightingEurope, qui ont soumis bon nombre des demandes de 

renouvellement pour les exemptions de lampes, ainsi que d'autres représentants de 

fabricants de lampes ont également présenté leurs points de vue et préoccupations 

concernant l'évaluation et ses recommandations. Les parties prenantes de l'industrie 

de l'éclairage ont déclaré que la révocation des exemptions, telle que recommandée, 

en traînerait des coûts socio -économiques importants pour l'industrie et, par la suite, 

pour l'Union europ®enne, notamment en relation avec la fermeture anticip®e dôusines 

de fabrication, la perte d'emplois et des investissements importants dans la 

conversion  des luminaires existants ou dans l'achat de nouveaux luminaires lorsque 

les luminaires existants ne sont pas compatibles avec des substituts LED disponibles.  

L'Article 5(1)(a) de la Directive précise qu'en plus de la disponibilité de substituts, il 

convie nt de tenir compte des impacts socio -économiques lors de la prise de décisions 

concernant les demandes dôexemptions, y compris concernant la dur®e de toute 

                                           

9  Les tr ois critères de l'Article 5(1)(a)  :  

- leur élimination ou leur substitution par des modifications de conception ou des matériaux et 
composants ne nécessitant aucun des matériaux ou substances énumérés à l'annexe  II est 
scientifiquement ou techniquement impra ticable,  

- la fiabilité des produits de substitution n'est pas garantie,  

- le total des incidences négatives sur l'environnement, la santé et la sécurité des consommateurs 
causées par la substitution est susceptible de l'emporter sur le total des avantages qui  en 
découlent pour l'environnement, la santé et la sécurité des consommateurs.  

10   Rapport disponible sur le site Internet de la Commission à l'adresse suivante  : 
https://publications.europa.eu/en/publication -detail/ - /publication/a3fdcc8c -4273 -11e6 -af30 -
01aa75ed71a1  

https://publications.europa.eu/en/publication-detail/-/publication/a3fdcc8c-4273-11e6-af30-01aa75ed71a1
https://publications.europa.eu/en/publication-detail/-/publication/a3fdcc8c-4273-11e6-af30-01aa75ed71a1
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exemption accordée. Bien qu'il ne pouvait être exclu au moment de l'évaluation que 

les modifications  proposées aux exemptions relatives aux lampes (Exemptions 1 à 4) 

pourraient avoir des impacts socio -économiques divers, il n'avait pas été possible sur 

la base des données disponibles, de quantifier ces impacts ou de démontrer leur 

ampleur et, dans ce con texte d'évaluer également les avantages d'une réduction de 

mercure par rapport aux coûts potentiels des modifications.  

Dans ce contexte, la Commission européenne a sollicité un soutien technique et 

scientifique pour la préparation d'une nouvelle évaluation  détaillée de l'impact socio -

économique de la substitution du mercure dans certaines lampes.  

2.2.  Portée et scénarios  

Les termes de référence de la présente étude exige l'évaluation des impacts socio -

économiques liés aux lampes à base de mercure couvertes par l es exemptions n°1 à 

4 de l'annexe  III de la Directive RoHS. L'évaluation tient compte de deux scénarios  :  

Á BAU («  Business As Usual  ») -  Maintien de la situation actuelle où la substitution 

des lampes est régie par les forces du marché (les Exemptions 1 à 4  de 

l'annexe  III de la Directive RoHS sont renouvelées sans modification de 

formulation)  ;  

Á SUB -  Substitution conformément au scénario recommandé dans le rapport 

d'évaluation fourni à la Commission par des consultants externes, avec effet à la 

mi -2018  ;  

Les recommandations formulées dans le précédent rapport d'évaluation tenaient 

compte des différences dans la disponibilité des substituts afférente aux lampes de 

remplacement Plug & Play 11 , les lampes de substitution nécessitant un recâblage ou 

nécessitant un e conversion de l'équipement d'éclairage, et les substituts nécessitant 

un remplacement de l'équipement d'éclairage (luminaire). Sur la base d'une première 

analyse des impacts escomptés, il a été conclu que les principales différences entre 

les scénarios s ont liées à un sous -ensemble de lampes couvertes par les Exemptions 

1 à 4 de l'annexe  III, qui sont détaillées dans les paragraphes suivants 12 . Les lampes 

abordées dans ce sous -groupe font l'objet de l'analyse détaillée réalisée dans le cadre 

de cette étude  :  

Á Lampes fluorescentes à simple culot (compactes) (LFC) d'une puissance inférieure 

à 50  W (annexe  III, Exemptions 1(a) à (b))  ; 325  millions de lampes directement 

affectées. Les effets secondaires 13  liés à d'autres lampes LFC sont abordés  ;  

                                           

11   Une lampe Plug & Play est une lampe qui peut être utilisée comme lampe de remplacement "  prête  à 
poser  ", au travers de son insertion dans un luminaire (par branchement ou vissage) sans nécessiter 
aucune modification technique du luminaire pour établir la compatibilité du luminaire avec la lampe de 
remplacement.  

12   Tous les chiffres mentionnés ci -dessous se réfèrent au volume annuel du marché en Europe en 2013 
pour les différents types de lampes.  

13   Des effets secondaires peuvent se produire lorsque la part des lampes concernées par la technologie 
commune de décharge est relativement importante  et de ce fait, on peut sôattendre ¨ ce quôelle ait un 
impact plus important sur la production des lampes de la même technologie. Par exemple, lorsqu'une 
usine fabrique ¨ la fois des lampes dôusage g®n®ral (90%) et des lampes ¨ usage sp®cial (10%) d'une 
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Á Lampes fluoresc entes linéaires (LFL) à durée de vie normale et avec un diamètre 

de tube Ó 9 mm et Ò 28  mm (T5 et T8, annexe  III, Exemptions 2(a)(2) - (a)(3))  ; 

323  millions de lampes directement affectées. Les effets secondaires liés à 

d'autres lampes LFL sont traités  ;  

Á Lampes fluorescentes non linéaires triphosphore avec un diamètre de tube 

>  17  mm [par exemple T9, annexe  III, Exemption 2(b)(3)]  ; entre 6 et 

18  millions de lampes directement affectées 14 . Traité conjointement avec les 

lampes LFL.  

Á Mercure dans les lampes (à v apeur) de sodium haute pression destinées à 

l'éclairage général avec un indice de rendu des couleurs Ra <  60 (annexe  III, 

Exemption 4(c))  ; ce sous -groupe concerne 23  millions de lampes, or, seules 

certaines de ces lampes dont la puissance P est comprise e ntre 155  W et Ò 405  W 

devraient être affectées différemment pour chacun des deux scénarios. Les effets 

secondaires liés à d'autres lampes HPS (Haute Pression Sodium) sont évoqués  ;  

Á Lampes à usage spécial couvertes par les Exemptions 1(f), 2(b)(4), 4(a) et 4(f) 

(nombre de lampes concernées  : 400  000 lampes pour lôExemption 1(f) ; 

18  millions de lampes pour lôExemption 2(b)(3)15 , 2(b)(4) et 4(a) et indéterminé 

pour lôExemption 4(f)). 

2.3.  Méthodologie et sources de données  

Conformément aux termes de référence spécifiques, l'étude devrait démontrer les 

impacts socio -économiques du remplacement des lampes en fonction de différentes 

options, en termes de  :  

Á Impact sur l'emploi  ;  

Á coûts supplémentaires (dépenses financières) pour différentes catégories 

d'utilisateurs , causés par le remplacement des lampes  ;  

Á impacts sur les consommateurs (privés et publics)  ;  

Á production quantifiée de déchets supplémentaires générés par le 

remplacement des lampes avant la fin de leur durée de vie normale  ; et  

Á réduction de la quantité de  mercure mise sur le marché de l'UE.  

                                                                                                                              

 

te chnologie particulière, on peut s'attendre à ce qu'une disparition progressive des lampes d'usage 
général ait une influence sur la faisabilité économique de poursuivre la fabrication des lampes à usage 
spécial.  

14   L'estimation du nombre de lampes se réfère  aux Exemptions 2(b)(3), 2(b)(4) et 4(a). Si aucune 
donnée supplémentaire n'est mise à disposition, il peut pour la suite des discussions être supposé que 
dans le pire des cas, 18  millions de lampes ont été mises sur le marché en 2013, et dans le meilleur 
des cas, 6  millions.  

15   Comme détaillé dans le tableau  1, les données fournies par les parties prenantes indiquent qu'en 
2013, 18,6  millions de lampes ont été mises sur le marché pour les Exemptions 2(b)(3), 2(b)(4) et 
4(a). Bien que seulement deux de ces exemptions soient incluses dans le sous -groupe "lampes à 
usage spécial", aucunes données ne sont disponibles concernant la répartition de cette quantité par 
lampes à usage spécial couvertes par ces trois exemptions.  
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Diverses données ont été utilisées en phase initiale pour préparer une première 

estimation des impacts escomptés associés aux deux scénarios. Aux fins de 

l'estimation initiale et des estimations ultérieures, les données  ont été utilisées dans 

la mesure du possible à partir des sources suivantes  :  

Á Les donn®es issues du mod¯le VHK, mod¯le reconnu dôanalyse des sources 

dô®clairage en Europe (MELISA16) (VHK 2016) ont été utilisées comme source de 

données et de prévisions de m arché. Bien que la version du modèle utilisée, datée 

du 13 juillet 2016, ne soit pas encore publiée au moment de la rédaction du 

présent document, il est entendu qu'il représente un modèle consensuel, discuté 

avec divers intervenants et accepté communément  comme outil de prévision du 

marché de l'éclairage pour les années à venir.  

Á En relation avec les exemptions spécifiques, les informations et données issues 

des demandes d'exemptions initiales soumises par LightingEurope en janvier 

2015 ont été utilisées. C eci est pertinent par exemple dans le cas des lampes non 

couvertes par le modèle MELISA (lampes spéciales) et lorsque des informations 

supplémentaires sont nécessaires pour combler l'écart entre les données du 

modèle MELISA (concernant des technologies de lampes spécifiques pour 

l'éclairage général) et les exemptions RoHS (lorsque la classification concerne 

l'alimentation électrique, les dimensions, etc.).  

Lorsque les sources susmentionnées n'ont pas permis une corroboration suffisante 

des estimations sur l a base des données et des informations, des hypothèses ont 

alors été formulées sur la base de l'avis d'experts, de manière à fournir une première 

estimation à titre de référence. De telles hypothèses ont par exemple été formulées 

concernant le poids de rés idus et déchets générés par une substitution réglementaire 

ou concernant la disponibilité de substituts pour une technologie en particulier.  

Pour valider ces hypothèses (confirmer ou ajuster sur la base des données fournies 

par les parties prenantes et/ou par l'avis d'experts du secteur de l'éclairage), une 

réunion ciblée des parties prenantes a été tenue en date du 22 février 2017 avec 

lôassociation LightingEurope (LE) et des repr®sentants de certains de ses membres. 

Lors de cette réunion, les différentes hypothèses ont été discutées afin de déterminer 

quelles données étaient pertinentes pour permettre une estimation plus précise. 

Certaines des hypothèses formulées ont été confirmées au travers de la discussion en 

réunion des parties prenantes, et sont préc isées comme telles dans le présent 

document. Pour d'autres hypothèses, et suite à la réunion, LightingEurope a fourni 

des données supplémentaires dans les domaines pertinents (dès lors que cela ne 

contrevenait pas aux aspects de propriété intellectuelle et  protection de données 

confidentielles). L'estimation a été effectuée une nouvelle fois après une révision des 

hypothèses y afférant.  

                                           

16   MELISA correspond ¨ lôabr®viation en anglais du modèle analytique VHK «  Model for European Light 
Sources Analysis  ».  



European Commission  

SEA of RoHS Lamp Exemptions     

 

 

29.07 .2019 -  27  

2.4.  Principales conclusions -  Aperçu général des résultats de 

l'évaluation  

2.4.1.  Remarque préliminaire  

En raison de la complexité de  l'évaluation (divers types de lampes ainsi que 

différentes voies de substitution, scénario du meilleur et pire des cas, etc.), la 

pr®sentation de tous les r®sultats d®passerait lô®tendue du pr®sent r®sum®. Dans ce 

contexte, la section suivante résume les conclusions générales pertinentes, suivies 

d'une section où nous détaillons les conclusions les plus pertinentes pour les groupes 

de lampes définis, avec des renvois vers les conclusions détaillées.  

2.4.2.  Résultats généraux  

De manière générale, la présente étude  montre que pour la plupart des exemptions 

examinées liées au mercure utilisé, les recommandations ne génèrent pas de 

nouveaux impacts en soi, mais seulement accélèrent les processus déjà en cours 

dans le secteur de l'éclairage. Pour la majeure partie, la mise en îuvre des 

recommandations précisées dans l'évaluation technique et scientifique de 2016 

(Gensch et al. 2016) 17  engendre des coûts et des avantages plus rapides que prévu. 

Il existe toutefois des différences entre les exemptions au vu du temps qui se rait 

nécessaire pour que les différents processus se déroulent naturellement. Bien qu'une 

substitution soit déjà en cours pour certaines technologies, pour d'autres, elle n'est 

escomptée que dans le futur. Ceci influe sur le ratio entre les substitutions q ui 

doivent avoir lieu naturellement quel que soit le scénario et entre les substitutions qui 

peuvent °tre associ®es ¨ la mise en îuvre des recommandations de l'®valuation 

technique et scientifique de 2016. L'importance des impacts d'une substitution 

antici pée devrait dépendre de ce taux de répartition, comme présenté ci -après.  

Le montant des coûts de remplacement dépend en outre des options de substitution 

disponibles, c'est -à-dire de la part de lampes qui peuvent être remplacées par des 

solutions Plug & Pl ay, qui nécessitent un nouveau câblage, ou de la part des 

luminaires à remplacer lorsque les solutions de substitution ne sont pas compatibles 

avec le support de la lampe. La répartition de ces options varie d'un cas à l'autre. Les 

économies d'énergie esco mptées provenant du passage aux lampes LED ont été 

soustraites des co¾ts de remplacement. Dans certains cas, les ®conomies dô®nergie 

peuvent compenser les coûts liés à la substitution de manière significative, et ce dès 

la période examinée dans l'évaluatio n, tandis que dans d'autres cas, cela se fera à un 

stade ultérieur.  

Sôagissant de lôemploi, on peut s'attendre dans les diff®rents cas ¨ ce qu'une 

suppression progressive incitée par la réglementation, intervenant plus tôt que la 

disparition naturelle, con duise à une perte d'emplois liés à la fabrication de lampes à 

décharge (dans l'UE et au -delà -  voir Section 3.4). L'industrie de l'éclairage a estimé 

quôenviron 20 000 salariés au sein de l'UE pourraient en conséquence de ce qui 

précède, perdre leur emploi  dans le secteur de l'éclairage (c'est -à-dire une diminution 

                                           

17   Voir la note en bas de page 1.  
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de la fabrication de lampes à décharge dans l'UE). Cependant, il faut garder à l'esprit 

que certains employés pourront être transférés vers le développement et la 

fabrication de lampes sans mercu re. En outre, comme pour certains types de lampes, 

l'élimination progressive imposée par la réglementation doit entraîner la nécessité de 

recâbler ou de remplacer les luminaires, auquel cas une augmentation de l'emploi 

d'électriciens est également attendue  comme un résultat positif du scénario «  SUB ». 

Par exemple, pour les lampes fluorescentes compactes (LFC), l'augmentation du 

nombre d'emplois d'électriciens au sein de l'UE devrait être de l'ordre de 10  800 à 

27  500 emplois, en fonction de lôann®e. Sôagissant des lampes fluorescentes linéaires 

(LFL), une augmentation de lôemploi de l'ordre de 37 000 à 55  000 postes 

d'électriciens est escomptée au sein de l'UE. Pour plus de détails, voir les sections 

relatives aux «  Impacts escomptés sur l'emploi  » (4.3, 5. 3, 6.3 et 7.3). Dans 

l'ensemble, les pertes d'emplois dans le secteur de l'éclairage devraient se produire 

indépendamment des mesures abordées dans la présente évaluation, en raison du 

passage aux technologies LED. Les pertes d'emplois s'étendraient sur un e période 

plus longue dans le cas o½ les recommandations ne sont pas mises en îuvre. 

2.4.3.  Résultats spécifiques  

D'autres résultats -clé sont présentés ci -dessous pour les quatre sous -groupes de 

lampes étudiés dans le cadre de la présente étude  : lampes fluoresce ntes compactes, 

lampes fluorescentes linéaires, lampes à vapeur de sodium haute pression et lampes 

à usage spécial.  

Pour les lampes fluorescentes compactes (LFC),  l'évolution naturelle actuelle du 

marché montre une réduction générale du stock de ces lampes, ce qui suggère que la 

disparition naturelle des LFC est déjà en cours  : Bien qu'il n'y ait actuellement aucune 

disparition progressive des lampes CFL en conséqu ence des restrictions RoHS, la 

disparition naturelle devrait entraîner une réduction du stock total de lampes en 2025 

de seulement 40% par rapport au stock total de 2018.  

Pour les lampes LFC à ballast intégré (ci - après LFCi) , la  disparition naturelle est 

plus importante (en 2025, le stock de LFCi résidentielles représentera 35% du stock 

de 2018 et le stock de LFCi non résidentielles 38% du stock de 2018). En d'autres 

termes, pour ces sous -groupes, environ deux tiers du stock devraient disparaitre 

progressiv ement d'ici 2025, ind®pendamment de la mise en îuvre des 

recommandations de l'évaluation scientifique et technique de 2016.  

Pour les lampes LFC à ballast non intégré (ci -après LFCni) ,  la disparition naturelle 

est plus modérée, le stock de 2025 représentant  66% du stock de lampes LFCni 

résidentielles de 2018 et 56% du stock de lampes LFCni non résidentielles de 2018. 

La disparition naturelle plus lente des lampes LFCni résidentielles devant être liée à la 

durée de vie plus longue de ces lampes.  

Sôagissant de cette r®duction des stocks, il est important de noter que la substitution 

se poursuit malgré l'absence de substituts Plug & Play. De tels substituts sont 

courants pour les lampes LFCi (en particulier pour les lampes des groupes de 

puissance i nférieure)  ; cependant, dans les groupes de lampes LFCni ainsi que pour 

les groupes de lampes LFCi de puissance supérieure, les informations disponibles 
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suggèrent que le manque de substituts Plug & Play rendrait nécessaire le recâblage et 

la conversion des  luminaires ou leur remplacement, conduisant à des coûts de 

remplacement plus élevés. L'indication selon laquelle 60% du stock de 2018 de 

toutes les lampes LFC seront remplacés dans le scénario «  »BAU  » d'ici 2025 suggère 

que ces coûts sont acceptables dan s la plupart des cas.  

Selon l'analyse du scénario «  SUB », les coûts de substitution supplémentaires pour 

les consommateurs s'®l¯veront ¨ un total dôenviron 38 800 millions d'euros pour la 

période septennale 2019 -2025 (les coûts réels ne commencent à surve nir qu'en 

2019), soit en moyenne 42  euros par lampe (18  euros par LFCi et 89  euros par 

LFCni). Les co¾ts annuels varient et sô®l¯vent ¨ ~7 900 millions d'euros en 2019, 

baissant à ~3  300 millions d'euros en 2025. Pour les deux types de lampes, à ballast 

in tégré (LFCi), et à ballast non intégré (LFCni), les économies d'énergie escomptées 

ont été déduites des coûts de substitution des lampes, étant donné que les substituts 

LED consomment moins d'énergie que leurs homologues LFC. Il convient ici de 

préciser qu e l'analyse couvre seulement les années allant de 2016 à 2025  ; toutefois, 

les lampes de substitution achetées pour remplacer les LFC, restreintes dans le 

scénario «  SUB », continueront à générer des économies d'énergie au -delà de cette 

période, en raison de leur durée de vie plus longue. Les coûts totaux de la 

substitution par habitant s'élèvent à environ 75  euros par résident de l'UE, répartis 

sur les sept années étudiées, ce qui signifie que chaque année, entre 6,40 et 

15,50  euros par habitant seront eng agés pour la disparition progressive des lampes 

LCF pendant la période observée, supposant que les recommandations énoncées dans 

l'étude de 2016 soient appliquées. En 2025, les coûts annuels auraient déjà baissé à 

~6,40  euros par habitant, ce qui signifie que les coûts annuels liés à la substitution 

incitée par la réglementation diminuent d'année en année. En comparant les coûts 

respectifs pour les lampes LFCi et LFCni, on constate en outre que les coûts de la 

disparition progressive des LFCni entraînée par  la réglementation seront plus élevés 

que pour les LFCi (allant pour les LFCi de 1,20 à 6,10  euros par habitant par an et 

pour les LFCni de 5,30 à 9,30  euros par habitant par an).  

Pour plus de détails sur l'analyse, voir le chapitre 4.  

Dans le cas des lamp es fluorescentes linéaires (LFL), il convient de distinguer 

entre les lampes de type T5 et les lampes de type T8 en fonction des impacts d'une 

substitution réglementaire.  

Les lampes LFL de type T8  sont des lampes couvertes par l'Exemption 2(a)(3) de 

l'anne xe  III de la Directive RoHS  : LFL triphosphore, avec une durée de vie normale 

et un diamètre de tube >  17  mm et Ò 28  mm. On s'attend à ce qu'une disparition 

progressive naturelle soit en cours pour les lampes T8 d'ici la mise en îuvre des 

recommandations. Les prévisions actuelles concernant le développement des lampes 

de type T8 montrent qu'une baisse de leurs ventes devrait commencer en 2017 et 

qu'en 2025, les nouvelles ventes ne devraient représenter que seulement 56% des 

ventes de 2018. Pour ces lampes, les ventes attendues pour lôann®e 2019 devraient 

déjà diminuer de 5% par rapport aux ventes de 2018 et en 2021, ce seront 80% des 

ventes de 2018 qui devront encore être mises sur le marché. Ainsi, là encore, on 

s'attend à ce que la substitution réglementai re n'accélère la disparition des lampes de 
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type T8 que de quelques années seulement. Cette tendance vers une disparition 

naturelle des lampes de type T8 s'explique par la disponibilité croissante de substituts 

aux lampes T8, qui permettent à la fois le rem placement direct et la conversion des 

luminaires.  

Les lampes LFL de type T5  sont des lampes couvertes par l'Exemption 2(a)(2) de 

l'annexe  III de la Directive RoHS  : LFL triphosphore avec une durée de vie normale et 

un diam¯tre de tube Ó 9 mm et Ò 17  mm. Po ur les lampes T5, bien qu'une baisse 

des ventes commence également en 2017, elle est beaucoup plus modérée dans sa 

nature. En 2025, les ventes de LFL de type T5 devraient représenter 65% des ventes 

de 2018. Ceci est essentiellement dû à la baisse des vente s de lampes LFL de type T5 

non résidentielles. Cependant, le stock reste très similaire à celui de 2018. Pour les 

lampes de type T5, leur disparition naturelle progressive se développe beaucoup plus 

lentement, ce qui signifie que la mise en îuvre des recommandations entraînerait 

une accélération plus marquée de leur substitution. Cette différence entre les lampes 

de type T5 et de type T8 dans le déroulement et la vitesse de leur substitution 

découle de la mise au point de substituts qui influe également sur  l'éventail des 

impacts possibles d'une substitution précoce. Si certaines lampes Plug & Play sont 

déjà disponibles pour les lampes de type T8, ces alternatives ne font que commencer 

à se développer pour les lampes de type T5, ce qui signifie qu'une dispar ition précoce 

nécessiterait le remplacement d'un plus grand nombre de lampes et de leur 

luminaire. Le prix de remplacement des luminaires contribue largement aux coûts 

totaux d'une substitution précoce. Par conséquent, la disponibilité limitée des LED de 

remplacement pour les lampes LFL de type T5 engendre des coûts de substitution 

plus ®lev®s, et une p®riode plus longue sôav¯re n®cessaire avant que les ®conomies 

d'énergie commencent à compenser les coûts de substitution.  

Au total, une substitution réglemen taire des lampes LFL engendrerait des coûts 

annuels de l'ordre de ~48  900 à ~33  000  millions d'euros sur la période 2019 -2025 

(soit un coût par habitant entre 96 et 64  euros pour cette même période). Dans le 

scénario qui suppose les coûts les plus élevés p our le remplacement des luminaires 

(250  euros par élément), les coûts totaux de la substitution réglementaire pour les 

utilisateurs de lampes sont estimés à environ 160  000 millions d'euros pour les 

lampes de type T8 et à environ 83  600 millions d'euros po ur les lampes de type T5. 

En prenant en compte le nombre de lampes (c'est -à-dire le nombre de lampes de 

types T5 et T8 devant être remplacées) et les coûts par type de lampe, le coût 

moyen de substitution dôune lampe de type T8 est estim® ¨ 186 euros par l ampe, 

tandis que le co¾t moyen de substitution dôune lampe de type T5 est estim® ¨ 

231  euros.  

Pour plus de détails sur cette analyse, veuillez -vous référer au chapitre 5.  

Le cas des lampes à vapeur de sodium haute pression (HPS)  diffère de celui des 

lampes  LFC et LFL, dans la mesure où l'évaluation scientifique et technique de 2016 

ne recommandait pas une disparation progressive d'un sous -groupe correspondant de 

lampes, mais plut¹t une adaptation de la formulation de lôexemption conduisant ¨ des 

seuils de m ercure plus bas pour certaines des exemptions respectives. L'objectif de 

ce changement était de mieux refléter la teneur en mercure des lampes actuellement 
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vendues sur le marché. Toutefois, dans un cas (Exemption 4(c)(II)), l'industrie a fait 

savoir que po ur certaines des lampes visées par l'exemption, le seuil recommandé 

était trop bas et que par conséquent, pour les lampes dépassant le seuil 

recommand®, cela reviendrait ¨ les faire disparaitre par voie dôincitation 

réglementaire. Bien que la part de ces l ampes dans le groupe total des lampes HPS 

soit relativement faible (~10%), pour les utilisateurs de telles lampes, l'absence de 

lampes de substitution à technologie LED doit conduire au remplacement des 

luminaires HPS. Les coûts totaux de ce processus sont  estimés à environ 927  millions 

d'euros pour la période comprise entre 2019 et 2025 (soit 1,80  euro par habitant 

pour l'ensemble de la période), en supposant que 50% des lampes ne sont pas 

conformes au nouveau seuil recommandé. Cela correspond à un coût mo yen de 

288  euros par lampe. Le coût de remplacement par lampe est significativement plus 

élevé pour les lampes HPS que pour les lampes LFC et les lampes LFL, notamment 

pour les lampes LFL de type T8 (voir ci -dessus). Ceci s'explique principalement par 

l'ab sence de substituts adaptés (solutions alternatives LED Plug & Play ou LEDs 

nécessitant une conversion de luminaire), ce qui conduit à la nécessité de remplacer 

chaque luminaire dès lors que la lampe dans le luminaire a atteint sa fin de vie et ne 

peut êtr e remplacée par un substitut. Par ailleurs, étant donné que les 

recommandations (de l'évaluation scientifique et technique) de 2016 ne préconisaient 

pas une disparition précoce des lampes HPS, il est à noter qu'un léger ajustement du 

seuil de mercure perme ttrait d'éviter de tels coûts. Pour plus de détails sur cette 

analyse, voir le chapitre 6.  

Le cas des lampes à usage spécial  diffère également des deux premiers groupes 

de lampes. Là encore, les recommandations issues de l'évaluation scientifique et 

techni que de 2016 avaient pour objectif d'adapter la formulation de l'exemption afin 

de refléter les demandes réelles sur le marché. L'approche visait à introduire des 

exemptions spécifiques pour des applications particulières, pour les cas où il était 

possible d'identifier des lampes pour lesquelles des substituts techniques nô®taient 

soit pas disponibles, soit pas fiables, ou avaient un impact plus important sur 

l'environnement et la santé. Lorsque de tels sous -groupes ont pu être identifiés, des 

exemptions spé cifiques ont ®t® formul®es, et des exemptions dôune dur®e de 5 ans 

pr®conis®es. De ce fait, les effets dôune substitution r®glementaire sur ces lampes ne 

sont donc pas prévus présentement.  

Dans certains cas, l'information fournie par les parties prenantes a apporté une 

justification technique uniquement pour une partie des types de lampes visés par 

l'exemption initiale. Par conséquent, il a été possible de recommander des 

exemptions seulement pour les types de lampes pour lesquels il avait été démontré 

qu'a u moins un des critères de l'Article 5(1)(a) était rempli, tandis que pour les 

autres types de lampes, une recommandation était impossible. Pour ces autres types 

de lampes, deux cas se présentent  :  

Á Demandes couvertes par des exemptions générales recommandé es à court 

terme, pour lesquelles des exemptions spécifiques doivent être demandées sous 

la forme de renouvellements d'exemption. Dans de tels cas, les principaux coûts 

attendus sont liés aux efforts déployés pour faire la demande de telles 

exemptions spéc ifiques et sont principalement de nature administrative.  
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Á Les demandes non couvertes par les exemptions recommandées et pour 

lesquelles seule une période de transition est actuellement proposée  : Dans ce 

cas, des demandes de nouvelles exemptions seraient à faire, et les coûts 

dépendront de la durée du processus d'évaluation des exemptions et de ses 

résultats  :  

- Lorsque de telles nouvelles exemptions sont accordées durant la période de 

transition, les coûts seraient principalement de nature administrative  ;  

- Dans les cas où des exemptions ne seraient pas accordées, des coûts 

supplémentaires sont à prévoir en plus des coûts administratifs car les lampes 

ne pourraient plus être mises sur le marché. Bien que cela impacterait 

l'industrie de l'éclairage, sous la form e de perte de revenus et de perte 

d'emplois, les utilisateurs de ces lampes pourraient subir des coûts encore plus 

importants, lorsque ces lampes sont utilisées dans la fabrication d'autres 

secteurs ou dans la prestation de divers services.  

Étant donné que  les types de coûts varient d'un cas à l'autre et également en relation 

avec des exemptions spécifiques, il n'a pas été possible d'estimer les coûts totaux 

pour les exemptions relatives aux lampes à usage spécial  ; toutefois, quelques 

exemples indicatifs s ont présentés et examinés dans le présent rapport. Pour plus de 

détails sur l'analyse, voir le chapitre 7.  
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3.  Introduction  

3.1.  Background and objectives  

Towards the end of 2014, the Commission started receiving applications for the ren ewal 

of various exemptions listed in Annex III of the Directive. A large number of exemptions 

that had been listed in the Directive annex at the time that the RoHS recast came into 

force were to become due for expiration in July 2016. In line with the Dire ctive 

stipulations, stakeholders interested in the renewal of such exemptions had begun 

submitting requests for their renewal, many of which were related to the use of mercury 

in lamps.  

The evaluation of the requests was carried out by Oeko - Institut in 2015 and 2016 and a 

report including the evaluations of each of the requested exemptions was published in 

June 2016 (Ge nsch et al. 2016) , providing recommendations as to the fate of each of the 

exemptions. The evaluation was carried out as required according to the criteria 

stipulated in Article 5(1)(a) of the Directive, from which it can be understood that at least 

one  of three main criteria 18  must be fulfilled to justify an exemption.  

Though some of the exemptions were recommended for renewal for a further duration of 

5 years, others were recommended for shorter periods and in many cases the report 

suggested amendment t o the exemption formulations, targeted at limiting the scope of 

applicability. In a few cases the report recommended a revoke of the exemptions, 

granting industry a transition period of 18 months to allow for the phase out of relevant 

lamps.  

On 1 September  2016, the evaluation and recommendations for some of the exemptions 

(particularly those recommended to be revoked) were presented by Oeko - Institut at a 

Delegated Act Expert Group meeting, to provide insight to the Commission and to the 

Member State repres entatives involved in the delegated act process and to allow 

discussion of various aspects. Representatives of LightingEurope, who had submitted 

many of the renewal requests for the lamp exemptions, and a few representatives of 

lamp manufacturers, were als o allowed to present their views and concerns at this 

meeting in relation to the recommendations. As had already been argued in their 

exemption request applications, LightingEurope claimed that the withdrawal of the 

exemptions recommended for revoke would lead to extreme socio -economic costs for 

industry and subsequently for the European Union, among others in light of loss of 

employment opportunities, in light of the early closing of manufacturing facilities and in 

light of high investments in the conversi on of existing luminaires or the purchase of new 

ones where the existing ones were not compatible with available LED substitutes. At that 

time, though it could not be excluded that the proposed changes to the lamp exemptions 

(Ex. 1 -4) could create various socio -economic impacts, it had not been possible on the 

basis of available data to quantify such impacts or to demonstrate their magnitude, and 

                                           

18   The three Article 5(1)(a) criteria:  
ð their elimination or substitution via design changes or materials and components which do not require  
any of the materials or substances listed in Annex II is scientifically or technically impracticable,  
ð the reliability of substitutes is not ensured,  
ð the total negative environmental, health and consumer safety impacts caused by substitution are likely  
to outweigh the total environmental, health and consumer safety benefits thereof.  
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in this respect also to present the benefits of a mercury reduction against the possible 

costs and benefits ther eof.  

As Article 5(1)(a) also specifies various aspects that should be considered in the 

evaluation process, including possible socio -economic impacts, it is the consultants 

understanding that with this study request, the Commission is seeking support in 

un derstanding the appearance and the magnitude of impacts that could incur should the 

recommended changes to the exemptions be implemented.  

Against this background the European Commission requested technical and scientific 

support in the preparation of a fur ther detailed evaluation of the socio -economic impact 

of early substitution of mercury in certain lamps. Among others, it was emphasized that 

the study should demonstrate the socio economic impacts of lamp substitution under 

different options, in terms of:   

Á ñimpact on employment;  

Á additional costs (money expenditure) for different user categories due to lamp 

substitution;  

Á impacts on consumers (private and public); and  

Á quantified generation of additional waste as a consequence of the lamp substitution 

befo re the end of the regular lifetime ò. 

This study has been performed by the Oeko - Institut and has been peer reviewed by 

Fraunhofer IZM. The overall project has been led by Yifaat Baron.  

 

3.2.  Project scope  

On the basis of the study terms of reference  (ToR) , the analysis presented here is aimed 

at assessing and evaluating socio -economic impacts resulting from two possible 

scenarios . The scenarios relate to various types of mercury -based discharge lamps listed 

in RoHS Annex III exemptions, no. 1(a to e -  lighting p urpose), no. 1(f -  special 

purpose), no. 2(a), no. 2(b)(3), no. 2(b)(4), no. 3, no. 4(a), no. 4(b), no. 4(c), no. 4(e), 

and no. 4(f) and to the fate of these exemptions :  

Á The Substitution Scenario (SUB) :  Recommendations from the Oeko - Institut 2016 

(Gensch et al. 2016)  evaluation are followed, leading to a regulatory driven 

substitution of certain lamps no longer allowed on the market.  

Á The Business As Usual scenario (BAU) :  The validity of all current exemptions is 

extended for a further 5 year duration 19 .   

The Oeko - Institut recommendations of 2016 do not prescribe changes for all of the above 

mentioned exemptions . It can be concluded  that the scenarios shall mainly  be expect ed 

to differ where recommended changes are to be applied. Though the difference s in 

impacts  shall be a result of inconsisten cies in relation to the  regulation of a certain type 

of lamp  in the different scenarios  ( the inconsistence between lamps covered by the 

exemption recommended to be changed  in one scenario  in comparison to a scenario 

                                           

19   The maximum validity that may be granted for exemptions available to products falling under categories 
1-7, 10 and 11.  



European Commission  

SEA of RoHS Lamp Exemptions     

 

 

29.07 .2019 -  35  

wher e the exemption remains unchanged ) , this is not to say that other lamp groups 

could not be affected in certain cases . On the one side, such impacts may be relevant in 

relation to other discharge lamps (for example , lamps covered by different exemption but 

produced in the same facility) and on the other hand they can be expected to impact the 

sales of alternative lamp tech nologies (for example  LED) . 

I t can be understood that production lines , and often also production  facilities , are 

specific to a certain discharge technology . Thus discharge  lamps affected indirectly  

are expected to be of the same (production and assembly) technology, however covered 

by a different exemption ï see Section  3.4  in this respect) . Such impacts are mainly 

expected, where the share of lamps affected from the common discharge technology is 

relatively significant, and thus expected to have a larger impact on the production of 

lamps of the same technology. For example, where a facility manufactures both general 

purpose  (90%)  and special purpose lamps  (10%)  of  a specific technology,  it can be 

expected that a phase -out of the general purpose lamps may affect the economic 

feasibility of continuing manufacture of the special purpose ones. Where a facility 

however only manufactures special purpose lamps  (100%)  of t he same technology, the 

fate of general purpose ones would not be expected to subsequently result in a risk to 

the activities of that facility. In contrast -  it is possible that where a general purpose 

phase -out results in the closure of a facility that ma nufactured both types, that facilities 

specializing in special purpose lamps may subsequently benefit from increased business.  

As data has not been fully available as to the distribution of the manufacture of various 

technologies and their sub -groups among  different facilities, conclusions as to the range 

of impacts in such cases are difficult, however where such a risk of indirect impacts may 

be relevant, it will  be noted in the relevant chapters below. Such impacts shall be termed 

spillover impac ts throug hout this document.  

To clarify in relation to which exemptions the scenarios can be expected to differ , the two 

scenarios are compared below in relation to the various exemptions. Impacts specified 

under the ñSummary of differencesò column are expected as direct impacts. The ñFurther 

aspects that may impact scenariosò column specifies areas where indirect (or spillover) 

affects could be expected as well as additional factors that ma y influence impacts.   
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Table 1   Presentation of the exemption formulations to prevail in each scenario and the expected differences between 

the scenarios  

Scenario / 

exemption 
no.  

Business as usual: 

where lamp 
substitution is 
governed by market 

forces (RoHS Annex 
III exemptions 1 - 4 

remain valid)  

Substitution Scenario: 

according to the 
recommendations made in 
the assessment report 

provided to the 
Commission by external 

consultants , with effect as 
of mid - 201 8.  

Lamps (in 

millions) 
placed on 
the market 

in 2013, 
covered by 

the Ex. 
(LEU 201 5 )  

Amount of 

Hg (kg) 
placed on 
the market 

in 2013 for 
lamps 

covered by 
the Ex. 
(LEU 
201 5 )  

Summary of 

differences  

Further aspects that 

may impact scenarios  

1(a -e)  

Mercury in s ingle capped 
(compact) fluorescent 
lamps not exceeding (per 
burner):  
(a) For general lighting 
purposes < 30 W: 2,5 mg 
may be used after 
31.12.2012  

(b) For general lighting 
purposes Ó 30 W and < 
50 W: 3,5 mg may be 
used after 31.12.2011  
(c) For general lighting 
purposes Ó 50 W and < 
150 W: 5 mg  
(d) For general lighting 
purposes Ó 150 W: 15 
mg  
(e) For general lighting 
purposes with circular or 
square structural shape 
and tube diameter Ò 17 
mm: 7 mg may be used 
after 31.12.2011  

Mercury i n single -capped 
(compact) fluorescent lamps not 
exceeding (per burner):  
(a) For general lighting purposes 
< 30 W: 2.5 mg ï denied, 18 
months transition recommended;  
(b) For general lighting purposes 
Ó 30 W and < 50  

W: 3.5 mg ï denied, 18 months 
transition  recommended;  
(c) For general lighting purposes 
Ó 50 W and < 150 W: 5 mg ï 
renewal for Cat. 5 until 
21.07.2019;  
(d) For general lighting purposes 
Ó 150 W: 15 mg ï renewal for 
Cat. 5 until 21.07.2019;  
(e) For general lighting purposes 
with circular or  
squa re structural shape and tube 
diameter Ò 17 mm ï renewal 
until 21.07.2021, 7 mg may be 
used per burner until 
31.12.2019, 5 mg may be used 
per burner after 31.12.2019.  

(a): 291  

(b): 34  

(c): 10  

(d): 2  

(e): 3  

(a): 727  

(b): 120  

(c): 51  

(d): 26  

(e): 21  

A) Compac t fluorescent 
lamps below a wattage 
rating of 50 w shall be 
prohibited on the market 
after mid -2018;  

B) The Hg threshold for 
lamps covered by item 
(e) shall be reduced from 

7 mg per burner to 5 mg 
per burner after 
31.12.2019.  

A) The share of lamps 
covered by Ex. 1 (a)  and 
1(b)  is significant  (~95%) 
and may result in impacts to 
CFL lamps covered by other 
exemptions).  

B) Halogen lamps shall 
gradually be phased out 

between September 2016 
and September 2018 in light 
of the EcoDesign 
Regulations. Changing 
market shares of CFL/ 
halogen/ and LED lamps 
should thus be estimated in 
relation to this expected 
change and not only in 
relation to differences in 
RoHS exemptions.  

C) The amendment of item 
(e) is a direct result of 
complying with the 
requirements of the 
Minamat a Convention, which 
the EU has ratified.  
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Scenario / 
exemption 
no.  

Business as usual: 
where lamp 
substitution is 

governed by market 
forces (RoHS Annex 
III exemptions 1 - 4 
remain valid)  

Substitution Scenario: 
according to the 
recommendations made in 

the assessment report 
provided to the 
Commission by external 
consultants , with effect as 

of mid - 201 8.  

Lamps (in 
millions) 
placed on 

the market 
in 2013, 
covered by 
the Ex. 

(LEU 201 5 )  

Amount of 
Hg (kg) 
placed on 

the market 
in 2013 for 
lamps 
covered by 

the Ex. 
(LEU 
201 5 )  

Summary of 
differences  

Further aspects that 
may impact scenarios  

1(f)  

Mercury in single capped 
(compact) fluorescent 
lamps not exceeding (per 
burner): (f) For special 
purposes: 5 mg  

(f) - I For lamps designed to emit 
light in the ultra  
-violet spectrum: 5 mg ï renewal 
until 21.07.2021;  
(f) - II For special purposes: 5 mg 
ï renewal until 21.07.2019.  

0.4  2 The exemption duration 
has been limited for a 
period of three years for 
lamps of relevance that 
do not emit in the UV 
spectrum.  

The evaluation report 
clarifies that the shorter 
validity has been granted in 
light of lacking information 
to justify the exemption for 
lamps that do not emit in 
the UV spectrum. The 
renewal should allow 
industry to prepare more 
detailed information to 
jus tify the exemption for 
other types of lamps that 
are understood to be 
covered by the term special 
purpose. It is possible that 
once this part of the 
exemption were to be 
revaluated, that it would be 
concluded that the 
exemption were justified for 
further t echnologies. It is 
also possible that for some 
technologies the availability 
of substitutes shall become 
clear or their being covered 
by other exemptions and 
thus not by exemption 1(f).  
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Scenario / 
exemption 
no.  

Business as usual: 
where lamp 
substitution is 

governed by market 
forces (RoHS Annex 
III exemptions 1 - 4 
remain valid)  

Substitution Scenario: 
according to the 
recommendations made in 

the assessment report 
provided to the 
Commission by external 
consultants , with effect as 

of mid - 201 8.  

Lamps (in 
millions) 
placed on 

the market 
in 2013, 
covered by 
the Ex. 

(LEU 201 5 )  

Amount of 
Hg (kg) 
placed on 

the market 
in 2013 for 
lamps 
covered by 

the Ex. 
(LEU 
201 5 )  

Summary of 
differences  

Further aspects that 
may impact scenarios  

2(a)  

Mercury in double -capped 
linear fluorescent lamps 
for general l ighting 
purposes not exceeding 
(per lamp): (1) Tri -band 
phosphor with normal 
lifetime and a tube 
diameter < 9 mm (e.g. 
T2): 4 mg may be used 
after 31.12.2011  (2) Tri -
band phosphor with 
normal lifetime and a 
tube diameter Ó 9 mm 
and Ò 17 mm (e.g. T5): 
3 mg may be used after 
31.12.2011  
(3) Tri -band phosphor 
with normal lifetime and 
a tube diameter > 17 mm 
and Ò 28 mm (e.g. T8): 
3,5 mg may be used after 
31.12.2011  
(4) Tri -band phosphor 
with normal lifetime and 
a tube diameter > 28 mm 
(e.g. T12): 3,5 mg may 
be used after 31.12.2012  
(5) Tri -band phosphor 
with long lifetime (Ó 25 
000 h): 5 mg may be 
used after 31.12.2011  

1) Tri -band phosphor with normal 
lifetime and a tube diameter < 9 
mm (e.g. T2): 4mg ï renewal 
until 21.07.2021;  
(2) Tri -band phosphor with 
no rmal lifetime and a tube 
diameter Ó 9 mm and Ò 17 mm 
(e.g. T5): 3 mg ï denied, 18 
months transition recommended;  
(3) Tri -band phosphor with 
normal lifetime and a  
 tube diameter > 17 mm and Ò 
28 mm (e.g. T8): 3.5 mg ï 
denied, 18 months transition 
recommende d;  
(4) Tri -band phosphor with 
normal lifetime and a tube 
diameter > 28 mm (e.g. T12): 
3.5 mg ï denied, 18 months 
transition recommended;  
(5) Tri -band phosphor with long 
lifetime (Ó 25 000 h): 5mg ï 
renewal until 21.07.2021.  

(1): 0.4  

(2): 76  

(3): 247  

(4): No data; 
entry not 
applied for 
and lamps in 
phase out in 
light of 
Ecodesign 
Directive.  

(5):8 -10 in 
2014  

(1): 1 -1.2  

(2): 190  

(3): 751  

(4): No data; 
entry not 
applied for 
and lamps in 
phase out in 
light of 
Ecodesign 
Directive.  

(5):40 in 
2014  

Linear fluo rescent lamps 
with a tube diameter Ó 9 
mm and > 28 mm (e.g. 
T5, T8, T12) and with a 
normal lifetime shall be 
prohibited on the market 
after mid -2018;  

T12 lamps are understood to 
be in phase out in light of 
the Ecodesign Directive. 
Item 5 of this exemption 
allows further placing on the 
market of lamps with a tube 
diameter Ó 9 mm and > 28 
mm (e.g. T5, T8, T12) 
provided that they have a 
long lifetime. It is assumed 
that this item may be used 
to allow further placing on 
the market of some lamps 
(mainly T5 and T 8); 
however from initial 
information from industry it 
is assumed that the total 
number of T5 and T8 lamps 
would nonetheless decrease 
in comparison to the 
business as usual scenario.  
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Scenario / 
exemption 
no.  

Business as usual: 
where lamp 
substitution is 

governed by market 
forces (RoHS Annex 
III exemptions 1 - 4 
remain valid)  

Substitution Scenario: 
according to the 
recommendations made in 

the assessment report 
provided to the 
Commission by external 
consultants , with effect as 

of mid - 201 8.  

Lamps (in 
millions) 
placed on 

the market 
in 2013, 
covered by 
the Ex. 

(LEU 201 5 )  

Amount of 
Hg (kg) 
placed on 

the market 
in 2013 for 
lamps 
covered by 

the Ex. 
(LEU 
201 5 )  

Summary of 
differences  

Further aspects that 
may impact scenarios  

2(b)(3)  

Mercury in other 
fluorescent lamps not 
exceeding (per lamp): (3) 
Non - linear tri -band 
phosphor lamps with tube 
diameter > 15 mm (e.g. 
T9): 15 mg may be used 
after 31.12.2011  

2(b) Mercury in other fluorescent 
lamps not exceeding (per lamp):  
(3) Non - linear tri -band phosphor 
lamps with tube diameter > 17 
mm (e.g. T9) ï renewal until 
21.07.2019.  

18.6*  

* divided between 

Ex. 2(b)(3), Ex. 

2(b)(4) and Ex. 
4(a).  

188*  

* divided between 

Ex. 2(b)(3), Ex. 

2(b)(4) and Ex. 
4(a).  

The renewal of the 
exemption is limited to  
three years.  

Industry may request a 
further extension, but for 
the purpose of the study it is 
proposed to assume that a 
second extension would not 
be granted.  

2(b)(4)  

Mercury in other 
fluorescent lamps not 
exceeding (per lamp): (4) 
Lamps for other general 
lighting and special 
purposes (e.g. induction 
lamps): 15 mg may be 
used after 31.12.2011  

(II) Lamps emitting light in the 
non -visible spectrum: 15 mg per 
lamp ï renew al until 21.07.2021;  
(III) Emergency lamps: 15 mg 
per lamp ï renewal until 
21.07.2021;  
(IV) Mercury in other fluorescent 
special purpose  
lamps not specifically mentioned 
in this Annex: 15mg per lamp ï 
renewal until 21.07.2019.  

18.6*  

* divided between 

Ex. 2(b)(3), Ex. 

2(b)(4) and Ex. 

4(a).  

188*  

* divided between 

Ex. 2(b)(3), Ex. 

2(b)(4) and Ex. 

4(a).  

The exemption duration 
has been limited for a 
period of three years for 
lamps of relevance that 
do not emit in the UV 
spectrum and that are 
not emergency lamps.  

See comments to Ex. 1(f).  
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Scenario / 
exemption 
no.  

Business as usual: 
where lamp 
substitution is 

governed by market 
forces (RoHS Annex 
III exemptions 1 - 4 
remain valid)  

Substitution Scenario: 
according to the 
recommendations made in 

the assessment report 
provided to the 
Commission by external 
consultants , with effect as 

of mid - 201 8.  

Lamps (in 
millions) 
placed on 

the market 
in 2013, 
covered by 
the Ex. 

(LEU 201 5 )  

Amount of 
Hg (kg) 
placed on 

the market 
in 2013 for 
lamps 
covered by 

the Ex. 
(LEU 
201 5 )  

Summary of 
differences  

Further aspects that 
may impact scenarios  

3 

Mercury in cold cathode 
fluorescent lamps and 
external electrode 
fluorescent lamps (CCFL 
and EEFL) for special 
purposes not exceeding 
(per lamp): (a) Short 
length (Ò 500 mm): 3,5 
mg may be used after 
31.12.2011  
(b) Medi um length (> 
500 mm and Ò 1 500 
mm):  5 mg may be used 
after 31.12.2011  
(c) Long length (> 1 500 
mm): 13 mg may be 
used after 31.12.2011  

Mercury in cold cathode 
fluorescent lamps and external 
electrode fluorescent lamps 
(CCFL and EEFL) for special 
purpose s not exceeding (per 
lamp):  
(d) Short length (Ò 500 mm), 3,5 
mg may be used per lamp in EEE 
placed on the market before 22 
July 2016  
(e) Medium length (> 500 mm 
and Ò 1 500 mm),  
5 mg may be used per lamp in 
EEE placed on the market before 
22 July 2016  
(f ) Long length (> 1 500 mm) 13 
mg may be used per lamp in EEE 
placed on the market before 2  
2 July 2016  

No data 
provided.  

Less than 2  The exemptions are 
provided for 5 years for 
use of lamps in 
equipment placed on the 
market before 
22.7.2016.  

Industry has stated that 
lamps are only needed for 
older equipment and has 
agreed to the formulation, 
thus it is assumed that the 
scenarios shall be similar in 
relation to this exemption.  

4(a)  

Mercury in other low 
pressure discharge lamps 
(per lamp): 15 mg may 
be used after 31.12.2011  

4(a) - I: Mercury in low pressure 
non -phosphor coated discharge 
lamps, where the application 
requires the main range of the 
lamp -spectral output to be in the 
UV spectrum; up to 15 mg 
mercury may be used per lamp ï 

renewal unt il 21.07.2021.  

18.6*  

* divided between 

Ex. 2(b)(3), Ex. 

2(b)(4) and Ex. 

4(a).  

188*  

* divided between 

Ex. 2(b)(3), Ex. 

2(b)(4) and Ex. 

4(a).  

The exemption wording 
has been amended to 
better address lamps 
actually under the scope 
of the exemption.  

Industry was consulted in 
relation to the new 
formulation and it is 
understood that it better 
reflects the actual lamps 
placed on the market 
through this exemption. 

Thus it is assumed that the 
scenarios shall be similar in 
relation to this exemption.  
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Scenario / 
exemption 
no.  

Business as usual: 
where lamp 
substitution is 

governed by market 
forces (RoHS Annex 
III exemptions 1 - 4 
remain valid)  

Substitution Scenario: 
according to the 
recommendations made in 

the assessment report 
provided to the 
Commission by external 
consultants , with effect as 

of mid - 201 8.  

Lamps (in 
millions) 
placed on 

the market 
in 2013, 
covered by 
the Ex. 

(LEU 201 5 )  

Amount of 
Hg (kg) 
placed on 

the market 
in 2013 for 
lamps 
covered by 

the Ex. 
(LEU 
201 5 )  

Summary of 
differences  

Further aspects that 
may impact scenarios  

4(b)  

Mercury in High Pressure 
Sodium (vapour) lamps 
for general lighting 
purposes not exceeding 
(per burner) in lamps 
with improved colour 
rendering index Ra > 60:  
I) P Ò 155 W: 30 mg 
may be used per burner 
after 31.12.2011  
II) 155 W < P Ò 405 W: 
40 mg may be  used per 
burner after 31.12.2011  
III) P > 405 W: 40 mg 
may be used per burner 
after 31.12.2011  

Mercury in High Pressure Sodium 
(vapour) lamps for general 
lighting purposes not exceeding 
(per burner) in lamps with 
improved colour rendering index 
Ra > 60:   
(I) P Ò 155 W; 30 mg may be 
used per burner ï renewal until 
21.07.2021;  
(II) 155 W < P Ò 405 W; 40 mg 
may be used per burner ï 
renewal until 21.07.2021.  

Not detailed  5-10  The exemption items 
have been reformulated, 
excluding lamps where P 
> 405 W, for which a 
transition period shall be 
given.  

The change is a result of the 
understanding from industry 
that such lamps have 
become obsolete. Thus it is 
assumed that the scenarios 
shall be similar in relation to 
this exemption.  
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Scenario / 
exemption 
no.  

Business as usual: 
where lamp 
substitution is 

governed by market 
forces (RoHS Annex 
III exemptions 1 - 4 
remain valid)  

Substitution Scenario: 
according to the 
recommendations made in 

the assessment report 
provided to the 
Commission by external 
consultants , with effect as 

of mid - 201 8.  

Lamps (in 
millions) 
placed on 

the market 
in 2013, 
covered by 
the Ex. 

(LEU 201 5 )  

Amount of 
Hg (kg) 
placed on 

the market 
in 2013 for 
lamps 
covered by 

the Ex. 
(LEU 
201 5 )  

Summary of 
differences  

Further aspects that 
may impact scenarios  

4(c)  

Mercury in other High 
Pressure Sodium 
(vapour) lamps for 
general lighting purposes 
not exceeding (per 
burner):  
I) P Ò 155 W: 25 mg 
may be used per burner 
after 31.12.2011  
II) 155 W < P Ò 405 W: 
30 mg may be used per 
burner after 31.12.2011  
III) P > 405 W: 40 mg 
may be used per b urner 
after 31.12.2011  

Mercury in other High Pressure 
Sodium (vapour) lamps for 
general lighting purposes not 
exceeding (per burner):  
(I) P Ò 155 W; 25 mg may be 
used per burner after  
31 December 2011 ï renewal 
until 31.08.2018;  
(II) 155 W < P Ò 405 W; 30 mg 
may be used per  
burner after 31 December 2011 ï 
renewal until 31.08.2018;  
(III) P > 405 W; 40 mg may be 
used per burner after 31 
December 2011 ï renewal until 
31.08.2018;  
(IV) P Ò 405 W; 20 mg may be 
used per burner ï renewal from 
1.9.2018 until 21.07.2021;  
(V) P > 405 W; 25 mg may be 
used per burner ï renewal from 
1.9.2018 until 21.07.2021.   

23  345  It has been 
recommended to 
decrease the mercury 
thresholds after August 
2018.  

It shall be necessary to 
understand what portion of 
lamps complies with the 
stricter thresholds in order 
to understand market 
changes and possible socio -
economic impacts of such 
changes.  

4(e)  

Mercury in metal halide 
lamps (MH)  

Mercury in metal halide lamps 
(MH) ï renewal until 21.07.2021.  

16  176  Changes have not been 
recommended so 
differences are not 
expected.  
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Scenario / 
exemption 
no.  

Business as usual: 
where lamp 
substitution is 

governed by market 
forces (RoHS Annex 
III exemptions 1 - 4 
remain valid)  

Substitution Scenario: 
according to the 
recommendations made in 

the assessment report 
provided to the 
Commission by external 
consultants , with effect as 

of mid - 201 8.  

Lamps (in 
millions) 
placed on 

the market 
in 2013, 
covered by 
the Ex. 

(LEU 201 5 )  

Amount of 
Hg (kg) 
placed on 

the market 
in 2013 for 
lamps 
covered by 

the Ex. 
(LEU 
201 5 )  

Summary of 
differences  

Further aspects that 
may impact scenarios  

4(f)  

Mercury in other 
discharge lamps for 
special purposes not 
specifically mentioned in 
this Annex  

(II) Mercury in high pressure 
mercury vapour lamps used in 
projectors where an output 
Ó2000 lumen ANSI is required ï 
renewal until 21.07.2021;  
(III) Mercury in high pressure 
sodium vapour lamps used for 
horticulture lighting ï renewal 
until 21.07.2021;  
(IV) Mercury in lamps emitting 
light in the ultraviolet spectrum 
for curing and disinfection ï 
renewal until 21 .07.2021.  

Projection 
lamps: 3;  

UV short arc 
mercury: not 
detailed;  

UV curing: 
0.13;  

UV 
disinfection: 
0.18  

Projection 
lamps: 45;  

UV short arc 
mercury: 20;  

UV curing: 
75;  

UV 
disinfection: 
81  

The exemption duration 
has been limited for a 
period of three years for 
all lamps of relevance 
other than certain 
projection lamps, 
horticulture lamps and 
lamps emitting light in 
the ultraviolet spectrum 
for curing and 
disinfection.  

See comments to Ex. 1(f).  
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On the basis of this comparis on , of the number of lamps directly affected by each 

exemption and of  the outlined differences, the consultants conclude that the main 

differences between the scenarios are related to a smaller sub -set of lamps , which are 

detailed in the following . All num bers stated below refer to the 2013  annual market 

volume in Europe of the various lamp types:  

Á Compact fluorescent lamps below a wattage rating of 50 W (325 million lamps 

directly affected) . Spillover effects related to other CFL lamps are discussed ;  

Á Linear fluorescent lamps with normal lifetime and with tube diameter Ó 9 mm and Ò 

28 mm (T5 and T8)  (323 million lamps directly affected) . Spillover effects related to 

other LFL lamps are discussed ;  

Á Non - linear tri -band phosphor lamps with tube diameter > 15 mm (e.g. T9)  (between 

6 to 18 million lamps directly affected 20) ;  Discussed along with LFL lamps;  

Á Mercury in other High Pressure Sodium (vap ou r) lamps for general lighting purposes  

(23 million lamps directly affected by the exemption, though only lamps between  155 

W < P Ò 405 W expected to be affected). Spillover effects related to other HPS lamps 

are discussed;  

Á Special purpose lamps covered by exemptions 1 ( f) , 2 (b)( 4) , 4 (a)  and 4 ( f)  (number of 

lamps:  400,000 lamps for Ex. 1 ( f) ; 18 million lamps for Ex. 2 (b)( 3) , 2 (b)( 4)  and 4 (a)  

and not completely clear for Ex. 4 ( f) ).  

The current assessment shall focus  on these above cases, also detailing possible 

ñspilloverò effects on other types of lamps where these can be expected (e.g. mutual 

manufacturing at the same  production site) as an indirect result of exemption 

amendments.  

In contrast, for the following lamps and exemptions it has been assumed that the 

scenarios are not expected to differ. In a stakeholder meeting that took place with 

LightingEurope and some of  its members from industry on the 22 nd  of February, these 

assumptions were confirmed by the participants  (LightingEurope 2017a) . 

Á Cold cathode fluorescent lamps and external electrode fluorescent lamps (CCFL and 

EEFL) covered by Ex. 3. For such lamps, the renewed exemption (SUB scenario) has 

been limited to lamps to be used in electrical and electronic equipment (EEE) placed 

on the market before the 22.7.2016. This formulation was propo sed to LE and its 

members during the initial evaluation as it was understood that such lamps are only 

in use in older equipment. It was understood that the formulation was suitable and 

should not result in the early phase -out of lamps and in the respective  early end of 

life of  equipment in which they are in use. Thus the scenarios are not expected to 

differ in terms of impacts.  

Á For metal halide lamps  (MH)  covered by Ex. 4e, it has been recommended to renew 

the exemption with its current wording. Thus a regulatory driven substitution of 

lamps in the SUB scenario is not expected  (BAU and SUB scenarios are equivalent) .  

Á Though a change to the mercury threshold of exemption 1(e) is also recommended, it 

is related to the Minamata Convention and thus the marke t and subsequent impacts 

                                           

20   Estimated number of lamps relates to the exempti ons 2(b)(3), 2(b)(4) and 4(a). If no additional data is 
made available, for the sake of further discussion, it shall be assumed that at worst case 18 million lamps 
were placed on the market in 2013 and at best 6 million.  
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are not expected to differ between the scenarios , in this respect . Against this 

background impacts of this change are also excluded from the scope of discussion.  

In relation to lamp technologies affected indirectly , it is useful t o understand the 

developments expected in the lighting sector in the BAU scenario in terms of changing 

market shares of various lamps. Though LED lamps are an important and increasing 

alternative for the various discharge lamp technologies, it is worth men tioning that in 

some cases other alternatives may be of relevance. Incandescent and halogen lamps for 

example are an alternative for some CFL lamps, in terms of the lamp fixture and in terms 

of the quality of light they provide. However incandescent lamps have been phased -out 

(aside from special purpose applications) and halogen lamps are to be phased out in 

September 2018 (in both cases a result of lamp regulation through the Ecodesign 

directive). As the overlap between halogen phase -out and between the po tential phase -

out of discharge lamps in the SUB scenario is expected to be short termed (for example 

between January and September 2018 for CFL lamps of Ex. 1 (a)  and 1 (b) ), such impacts 

are not further discussed in this study. In contrast, as the developme nt of LED 

technologies overlaps and is also indirectly affected by the fate of the RoHS discharge 

lamp exemptions, its development in the BAU scenario provides an important context for 

any additional sales expected in the SUB scenario. Development of the v arious 

conventional lamp technologies (CFL, LFL and HID discharge technologies , but also 

halogen and incandescent) in comparison with development of LED retrofit lamps and 

luminaires 21 , is presented below to provide the context for potential development in the 

SUB scenario.  Within the lamp type specific chapters, data shall be presented to provide 

a context of the technology being discussed and the development of the relevant types of 

LED lamps.  

Figure 1  Development of lamp sales (2014 - 2025), based on VHK data  

The development of conventional lamp technologies (empty line) can be seen on the background of the 

development of LED retrofit (replacement) lamps and LED (replacement) luminaires. Data is absolute and 

not stacked. 

Source of data: MELISA model, data for VHK BAU scenario (VHK 2016) 

The data presented above is taken from the business as usual scenario (BAU) of the VHK 

MELISA model (VHK 2016) , developed in the context of the Ecodesign preparatory study 

for lighting. In their estimati ons for the BAU scenario, it is understood that VHK 

                                           

21   Where a LED lamp cannot be used as a replacement within a luminaire previously using a conventional 
lamp, the luminaire can no longer be used and thus shall need to be replaced with an LED luminaire.  
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estimated how the market of various lamp types shall develop in the case that the 

Ecodesign Regulation of lamps remains unchanged. This means that only the Ecodesign 

Regulations in force at the time the m odel was developed (last update in 2016) are 

considered in terms to possible changes to lamps that can be placed on the market. This 

includes for example the phase -out of the incandescent lamp and of T4 and T12 linear 

fluorescent lamps that had already tak en place by 2016  as well as the phase out of 

halogen lamps that in part was only required starting 2016 and 2018 (depending on lamp 

socket type). In contrast, i n relation to Figure 1, it should be noted that the MELISA 

model did not take into consideration changes to the market of CFL and LFL Lamps as a 

result of changes to the corresponding exemption s of Annex III of the RoHS Directive. In 

this sense, the significant decrease in the trend of  sales of CFL s observed in 2016 and 

the more moderate decreases for CFLs in 2019 and 2021  and for LFLs in  2015  and in 

2020  are not a result of RoHS restrictions of lamps proposed in the 2016 Oeko study, but 

of other trends present i n the market.  Against this background, it shall later be discussed 

in the comparison of the two scenarios, to what degree the exemption creates new 

impacts (i.e., additional costs for industry and society) and alternatively , to what degree 

such costs are more or less equal and only accelerated and expected to incur earlier in 

the SUB scenario than in the BAU scenario .  

For all exemptions it has been recommended to limit the exemptions to category 5. LE 

has raised concerns in its exemption application docum ents and throughout the 

evaluation process that limiting exemptions to category 5 could create uncertainty 

whether lamps may be used in equipment of other categories. In the consultants 

understanding, the  use  of lamps  in equipment of all categories  is not limited by the 

association of a lamp with Cat. 5, unless the exemption wording specifically limits the use 

to certain EEE or EEE categories.  However this aspect is understood to be of legal nature 

and would thus require a legal interpretation to provide cl arity and certainty for 

stakeholders.  In this context we recommend to clarif y this aspect in future guidance 

(such as in the frequently asked questions document) so as to avoid uncertainties and 

subsequent impacts. If limitation of the exemptions to catego ry 5 is perceived as a 

source of legal uncertainty, extending the exemptions to all categories (as is currently 

th e practice in exemptions 1 -4) is estimated to relieve such uncertainties and to avoid 

subsequent impacts.  The availability of the exemption to  different categories is not 

further discussed in this report.  

3.3.  Project set -up , data sources and methodology  

Assignment of project tasks to Oeko - Institut, started 22  December 2016 . Various data 

was used at  this initial stage to prepare a first estimation of  impacts expected to be 

associated with the two scenarios. For the purpose of this initial as well as the later 

estimation s, data was used from the following sources where possible:  

Á Data fr om the VHK Model for European Li ght Sources Analysis (MELISA) (VHK 2016)  

has been used as a source for market data and market forecasts. This model was 

developed by VHK as part of a Preparatory Study on Light Sources for Ecodesign 

and/or Energy Labelling Requirements (óLot 8/9/19ô), prepared for the European 

Commission durin g 2014 -2016.  The last version of the model, dated 13 July 2016 has 

been used as a source for various data in the present study. Though this version has 

not been published at the time of writing, it is understood that it represents a 

consensus model, discus sed with various stakeholders and developed as a  commonly  

accept ed forecast of the lighting market of the coming years for the various actors 
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involved, including Member State representatives and regulatory organisations, 

industry, consumer and environmenta l non -governmental organisations, etc.  Data is 

used from this model from the ñbusiness as usualò scenario developed by VHK and 

represents the market  as expected to develop without further measures enacted 

through the Ecodesign Direct ive . In relation to cos ts data from the MELISA model, it 

is noted that a distinction is made between costs for residential applications (where 

VAT is included) and non - residential applications (where VAT has been excluded). The 

data has been used as is  (i.e. with VAT where inclu ded and vice versa)  and is also 

summed as is  where relevant (costs with and without VAT are summed). This is 

based on  the understanding that the costs in this form reflect the price that the 

relevant consumer perceives (with VAT in the private sector and w ithout in the 

commercial sector).  

Á In relation to specific exemptions, information and data from the initial exemption 

requests submitted by LightingEurope  in January 2015 is used. This is relevant for 

example in cases of lamps not covered by the MELISA model (special lamps) as well 

as where additional information is needed to bridge the gap between the data in the 

MELISA model (related to specific lamp tech nologies for general purpose lighting) and 

the RoHS exemption (where classification is related to power supply, dimensions, 

etc.).  

Where the above sources did not allow substantiating the estimation with data and 

information, assumptions were made on the b asis of expert judgement , so as to provide 

a first estimation for reference. For example, such assumptions were made in relation to 

the weight of scrap generated through the regulatory driven substitution or in relation to 

the availability of substitutes t o a certain technology.  

To validate such assumptions (confirm or adjust on the basis of data provided by and/or 

expert judgement of the lighting sector) a targeted stakeholder meeting  was held on 

22.2.2017 with LightingEurope and with representatives of a  few of its members. During 

this meeting, Oeko - Institut presented results of a first estimation of impacts in the two 

scenarios for exemptions 1 (a-e) , 2 (a)( 1-5) , 2 (b)( 3) , 4 (b)  and 4 (c) . Initial assumptions 

were also discussed relating to the special purpose lamps covered by exemptions 1 ( f) , 

2(b)( 4) , 4 (a)  and 4 ( f)  and in relation to exemptions where impacts were not expected to 

differ between the scenarios (3, 4 (e) ) . During the meeting the various assumptions were 

discussed to determine what data was r elevant for allowing a more precise  estimation. 

Some of the assumptions made were confirmed  through the discussion held during the 

stakeholder meeting and are specified as such within this document. For other 

assumptions, following the meeting, LE provided  additional dat a in relevant areas (where 

this did not breach propriety issues) and the estimation was carried out again after a 

revision of the related  assumptions  in such cases .  

In the following chapters, results of the estimation are presented and disc ussed for each 

of the lamp types in the scope of this study. The following figure provides context to the 

various market stages of lamps (sales, stock, end -of - life) as well as parameters affecting 

the number of lamps and relevant impacts (for example emiss ions, production of waste) 

in each stage.  
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Figure 2   Relation between market stages of lamps , number of lamps at each 

stage  and socio - economic impacts  

 

Source: Own illustration 

Where data and/or information have been available to allow a comparison (quantitative 

and/or qualitative), differences presented for the two scenarios are detailed for:  

Á The expected market development in each scenario (sales and stock); here data is 

presen ted for the development of the lamp technology of relevance for the 

exemptions being discussed, while also providing  data on the parallel development of 

LED substitutes for that lamp technology (retrofit lamps and luminaires ).   

Á The sales and stock data all ow understanding the number of lamps reaching end -of -

life (EoL) in a specific scenario, which represents the number of lamps that need to 

be replaced. Data from the MELISA model related to the number of lamps reaching 

EoL is used for the BAU scenario. Natu ral phase -out (related to consumer preference 

of other lamp technologies) is assumed to be reflected in the initial BAU scenario and 

is thus disregarded as the discharge lamp data already reflects this natural shift to 

other technologies ( e.g.  LED). For th e SUB scenario the differences in lamp sales 

(once exemption changes are implemented) are used to derive the number of lamps 

reaching EoL. By calculating the difference between the estimated lamp sales of each 

of the scenarios, the number of additional lam ps reaching end of life (EoL) and thus 

requiring a replacement in the SUB scenario is derived. These estimations are the 

basis on the one hand for deriving some of the impacts related to early phase -out (for 

example costs of replacement) and on the other h and also for deriving  some of the  

environmental impacts (for example additional waste or avoided amounts of mercury 

placed on the market).  

Á The differences in sales also affect the stock of lamps, i.e. the number of lamps in 

stock or understood to be in operation in a certain year. The various lamp types have 

different  lifetime expectancies, which are reflected in the stock. A lamp sold in a 

specific year is added to the stock and remains part of the stock throughout its 

expected lifetime. The lifetime in  years is calculated in relation to the total expected 
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operative hours and the average expected hours of operation per year (the second 

value differs depending on the purpose of use: residential or non - residential 

purposes). Once a lamp reaches its end -of - life it is removed from the stock. In the 

BAU scenario, natural phase -out represents such lamps that are replaced with an 

alternative technology, whereas other lamps reaching end -of - life shall be replaced by 

the same type of lamp. In the SUB scenario in co ntrast, once the RoHS restrictions 

come into force, all lamps reaching end -of - life shall be replaced with an alternative 

technology. In most cases, in the period after which RoHS restrictions come in to 

force in the SUB scenario, the lifetime of lamps repl acing a product that has reached 

its end -of - life extends beyond the analysis period (2016 -2025) and thus impacts 

related to operation such as energy consumption are only partially reflected in the 

analysis.  

Á Within the various chapters, results for the numb er of lamps to be replaced are 

presented in the ñExpected market development in each of the scenarios ò section, 

whereas results for impacts calculated  on the basis of this data are presented in the  

sections  following thereafter (e.g., Possible costs for users related to lamp 

substituti on ; Impacts on the generation of waste , etc.). T he method for quantifying 

various impacts is often shortly explained in  proximity to results as additional data is 

used for impact estimations (e.g., costs of substituting lamps, Hg contents per lamp, 

etc.) .  It is noted that in line with the first changes to market sales occurring in a 

certain year (depending on exemption rec ommendations for phase -out/amendment) , 

impacts for  the scenarios are expected to differ starting the relevant year (usually 

2019) . 

Á Expected impacts on employment (also discussed separately in Section  3.4  in light of 

the lack of data to enable a demonstration of such impacts in relation to specific lamp 

technologies and/or exemption);  

Á Possible costs for users related to substitution;  

Á (Other) Expected impacts on consu mers;  

Á Expected impacts on the generation of waste;  

Á Expected impacts on the amounts of mercury to be placed on the market;  

 

The ToR has specified that the assessment is to be carried out for the period between 

2016 and 2021, also requiring  that some data be  specified since 2014 (e.g., volume of 

lamps).  It is furthermore clear that some impacts shall only become evident at the end of 

this period or possibly even after this period, as expiration dates shall result in a 

transition period and in some cases amend ments of exemptions are recommended for a 

later time. To allow a better understanding of the possible consequences of each of the 

scenarios, the consultants thus look at the period between 2014 and 2025. This allows a 

differentiation between benefits and c osts within the short term (1 -3 years ) and  the mid -

term (4 -10 years) . I n some cases impacts relevant for the long term (10 years and 

above) may be mentioned.  
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3.4.  Impacts on employment  

3.4.1.  General Considerations  

The Terms of Reference for this study require among others an estimation for the two 

scenarios of impacts related to the manufacture of lamps and employment. The 

availability of information related to these issues is limited  and furthermore does not 

allow an understanding of what part of the lamp sector (i.e., number of employees or 

number of manufacturing facilities) is associated with the manufacture of a specific lamp 

technology  of relevance for the RoHS exemptions (i.e., discharge lamps) . The following 

summary of the production and employment situation is based on information provided 

by LE as well as information that was collected in this analysis on the basis of publicly 

available  sources . It does not allow a full understanding of the state of employme nt and 

production of the lighting sector (in general and specifically in the EU), but should serve 

to provide some insight on this  topic  and  on  possible impacts that could be expected in 

relation to a specific discharge technology in the SUB scenario .  

LE (LightingEurope 2016)  specifies that it represent s an industry of over 1 ,000 

companies in Europe , with more  than 100,000 employees. This industry is understood to 

produce not just discharge lamps but also lamps of other technologies as well as other 

lighting equipment (luminaires and parts thereof) . I n this sense the consultants 

understand that only a share of these numbers can be directly associated with discharge 

lamps and with the fate of those lamps in relation to decisions in relation to  RoHS 

exemptions covered in this analysis . Data is not available to allow understanding what 

share of employees is associa ted with the development and production of a certain lamp 

technology. To provide some insight on this aspect, the changing share of the volume of 

lamps sold on the EU market per annum is presented in  Figure 3. Though it is assumed 

that the manufacture of some technologies is not evenly distributed between EU and 

non -EU countries, other data is not available to provide data on  the corresponding shares 

of lamp technology manufacture, neither in the EU nor globally.  

Figure 3  Development of lamp share sales  in the EU 28 between 2010 and 

2025, millions of lamps, based on VHK data  

Notes: LED ð light emitting diodes; HID ð high intensity discharge lamps; LFL ð linear fluorescent lamps; 

CFL ð compact fluorescent lamps; Tungsten-HL ð halogen lamps; GLS ð Incandescent lamps 

As an outcome of the implementation of the SUB scenario, LE estimates that ñthe current 

Oeko proposal will lead to a ban of 80% of the conventional energy efficient discharge 
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lamps. The reduced load for the European factories will force early closure and loss of 

20.000 European jobs in lamp factories and supporting sectors.ò 

The consultants as sume that the 20 ,000 jobs refer to jobs within the lighting sector 

associated with the development and manufacture of discharge lamps  to be phased -out  

in the SUB scenario . Though a certain impact could be said to be relevant for example to 

lamp sales (i.e.  jobs in the retail  sector or in logistics ) these are assumed to shift from 

one technology (the lamp being phased -out) to another (lamps considered to provide a 

retrofit replacement). In this sense, the 20 ,000 jobs are assumed to be distributed 

between dis charge lamp technologies that are to phase -out as a consequence of the SUB 

scenario. Such technologies include CFL, LFL, HPS lamps falling under Ex. 4 (c) II and 

special lamps not provided with a 5 year exemption renewal. Though the distribution of 

market sh ares of these technologies may provide some insight as to how these jobs may 

be distributed between the different technologies, it can only be assumed as indicative. 

This has various reasons:  

Á Though special lamps are produced in small volumes, their variat ion in terms of types 

of application is expected to be much larger and thus to demand a larger share of 

jobs in the development stage , and vice versa in relation to general purpose lamps ;  

Á The 20,000 jobs are understood to be related with the EU lighting in dustry. From 

other statements, it is expected that the manufacture of some lamps  marketed in the 

EU is more concentrated in the EU than others. For example, for CFL lamps with non -

integrated ballast, it can be understood that most lamps sold in the EU are also 

manufactured in the EU, whereas for CFLi lamps, significant shares of sold lamps are 

manufactured outside the EU.  

Á For some lamp technologies the SUB scenario envisions a significant phase -out of 

lamps of that technology (e.g., ~ 95 % of CFL), whereas for others the significance of 

the phase -out is relatively small (~10% for Ex. 4 (c) II HPS lamps) or not clear 

(special lamps).  

Data as to the volume of lamps understood to have been placed on the market in 2016 

for the various lamp technologies  is specifi ed in  Table 2 as well as t he resulting sale 

shares for 2016. These shares  can only be assumed indicative in relation to the 

distribution of jobs between technologies.  As specified above, there are various reasons 

why the actual distribution of jobs to be lost in the SUB scenario shall be different and 

thus these numbers should be considered with caution.   

Table 2   Lamp sales of discharge technolo gies to be phased out in the SUB 

scenario and their respective sales share  

Lamp type 2016 sales 
volume 

2016 sales 
share 

Source: 

CFLi 127  27 .7%  Based on MELISA model (VHK 2016) 

CFLni 64  13 .8%  

LFL T5 66  14 .3%  

LFL T8 185  40 .2%  

HPS Ex. 4c 2 0.5%  Estimated share covered by the exemption 
item in relation to data from MELISA model 
(VHK 2016) ï see Chapter  6 for detail. 

Special 
lamps 

16  3.5%  Based on LE estimations for sales volume in 
2013, see Chapter  0 for detail.  

Total 460  100%   
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In relation to the number of facilities manufacturing lamps of a specific technology in the 

EU and beyond, LE has specified that it ñcannot disclose such inform ation, as it may 

compromise the position of its members .ò The same has been said in relation to 

specifying the number of employees associated with the production of a specific lamp 

technology.  LE explains that ñin view of the sensitive nature of some of the questions 

raised concerning job losses, factory production sites and capacity, such numbers cannot 

be disclosed, as mentioned previously in meetings with Oeko and the European 

Commission, as it may breach comp etition laws and compromise the position of 

LightingEurope members .ò 

3.4.2.  Additional information  

In the  following , information is presented as to the number of employees and facilities of 

some of the lighting manufacturers  based on own research of publicly avai lable data 

sources . Detail does not always allow determining the share of business related to 

specific lamp types or the location of all manufacturing facilities of discharge lamps, but 

allows an initial overview.  

Information 22  from 2010 specifies that Gene ral Electric  had a total of 33 sites and 

16,000 employees  at the time . 10 sites were located in the EU with 7 ,500 employees. 14 

sites were located in North America with 4,800 employees and the rest in South America 

and Asia. It is further understood 23  that a large number of manufacturing facilities are 

located in Hungary, some manufacturing components of lamps and others manufacturing 

various types of lamps:  

Á ñGE Hungaryò manufacture of metal, ceramics and glass components, as well as wires 

and filaments;  

Á "Light Source Factory Budapestò - manufactures high pressure sodium (HPS); quartz 

metal halide (QMH); ceramic metal halide (CMH); full range of automotive halogen 

and discharge headlights";  

Á ñGE Hungary Light Source Factory Kisv§rdaò - produces halogen & autom otive lamps;  

Á ñGE Hungary Light Source Factory Nagykanizsaò ï manufactures traditional 

incandescent products; incandescent lamps; halogen lamps; non - integrated compact 

lamps; fixtures; plastics and metal parts; glass production;  

Á ñGE Hungary Hajd¼bºszºrm®ny Component Factoryò ï manufactures tungsten and 

molybdenum wires; coils (for incandescent lamps,  vacuum evaporation and 

fluorescent lamps); CMH, HID, and automotive lamp cathodes, lead in wires for all 

lamp types;   

Á "GE Hungary Component Factory Zalaegerszeg  -  produces various lamp bases; 

electrical and mechanical metal components.  

Neonlite International Holdings Limited is the owner of the trademark MEGAMAN ® . It is 

understood that t he majority of its sales revenue was generated in 2013 and 2014 fr om 

LED products ( 74% and 80% sales revenue respectively)  whereas CFL and other goods 

(including components and luminaires) generated 26% and 20% sales revenue in 2013 

                                           

22   See: 
https://www.ge.com/sites/default/files/ge_bank_america_merrill_lynch_presentation_12162010_0.pdf   

23   See: http://www.g elighting.com/LightingWeb/emea/resources/world -of -ge- lighting/our - factories/   

https://www.ge.com/sites/default/files/ge_bank_america_merrill_lynch_presentation_12162010_0.pdf
http://www.gelighting.com/LightingWeb/emea/resources/world-of-ge-lighting/our-factories/
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and 2014 respectively. The decreasing demand for CFL lamps and a persistent shortage 

of labour i n the industry has lead the company to gradually phase out one of the CFL 

producing factories (resulting in 400 redundancies), which was expected to cease total 

production in  September 2014. In 2014 80% of Megamanôs manufacture was related to 

LED and only 20% to CFL and other products 24 . 1,200 people are employed in Hong Kong 

and mainland China. Headquartered in Hong Kong, the Company has two LED 

manufacturing plants (December 2014) in Xiamen, China 25 .  

Towards the end of 2016, NARVA , a former East Germany com pany, announced that it 

would reduce its activities in the discharge lamp manufacturing area to special purpose 

lamps. Manufacture of (general lighting) CFL and LFL is to be ceased. The company shall 

depart from 250 of the former 370 employees. The reasons  for this change ha ve  been 

stated to be the surplus of such lamps supplied from Asia (at dumping prices) as well as 

the growing market share of LED. According to NARVA, the market for (mass market 

types of) discharge lamps has shrunk over the last years by  10% annually. It can be 

understood that until recently, NARVA facilities manufactured the following lamp types: 

LFL T5, LFL T8, FL -PL, FL U -shape, LED, special discharge lamps; whereas following the 

change manufacture shall focus on LED, LED luminaires, s pecial discharge lamps and 

glass parts  (assumed to be further processed by other manufacturers) .26  

Philips Lighting  manufactures and distributes interior lighting as well as exterior 

lighting, lighting electronics and ballasts, automotive and special lamps,  light -emitting 

diodes and lighting solutions based on them. Production is carried among others in the 

main branch in Hamburg, in the branches Goch and Ulm (U -L-M-Photonics) and above all 

in Aachen, which is also the central production and research centre  for organic light -

emitting diodes (OLED). In 2016 the Philips Lighting division employ ed approximately  

34,250 individuals  worldwide. 27  

It can be understood that in 2015, OSRAM  employed approximately 33,100  individuals, 

10 ,100  of which worked in the lamps business unit . The Lamps Business Unit comprises 

OSRAMôs general lighting lamps business. This includes both traditional offerings and LED 

retrofit lamps (LEDr -classic - format LED -based lamps that are used as a direct 

replacement for traditional products wi th standardized sockets).  28  A 2016 press release 

state that Osram has parted from it general lighting business 29 , which was purchased by 

three Chinese companies including a LED manufacturer.  

An OSRAM document describes the market for traditional lamps as r elatively highly 

concentrated, in so far that it is associated with three leading companies: Philips, 

OSRAM, and General Electric are explained to have a combined market share of over 

50%. The consultants understands traditional lamps to mean discharge lam ps, but also 

                                           

24   See https://www.megamanuk.com/assets/files/pdf/Sustainability%20Report%202013 -14 -EN-FINAL.pdf   
25   See http://www.megaman.cc/worldwide  
26   Summarized from press announcements:  http://www.mdr.de/sachsen/chemnitz/narva -

schutzschirmverfahren -100.html ; http://www .mdr.de/sachsen/chemnitz/narva -brand -erbisdorf -entlaesst -
zwei -drittel -seiner -belegschaft100.html  

27   Summarized and translated from: www.results.philips.com/#!/downloads   
28   See: http://www.osram -group.de/~/media/Files/O/Osram/documents/en/fiscal -year -2015/osram -annual -

report -screen.pdf   
29   See: https://www.osram.com/osram_com/press/press - releases/_business_financial_press/2016/osram -

announces -name -of - lamps -business - ledvance/  and 
http://www.ledsmagazine.com/articles/2016/07/osram -sells - ledvance -ssl-business - to -chinese - trio -
including -mls.html   

https://www.megamanuk.com/assets/files/pdf/Sustainability%20Report%202013-14-EN-FINAL.pdf
http://www.megaman.cc/worldwide
http://www.mdr.de/sachsen/chemnitz/narva-schutzschirmverfahren-100.html
http://www.mdr.de/sachsen/chemnitz/narva-schutzschirmverfahren-100.html
http://www.mdr.de/sachsen/chemnitz/narva-brand-erbisdorf-entlaesst-zwei-drittel-seiner-belegschaft100.html
http://www.mdr.de/sachsen/chemnitz/narva-brand-erbisdorf-entlaesst-zwei-drittel-seiner-belegschaft100.html
http://www.results.philips.com/#!/downloads
http://www.osram-group.de/~/media/Files/O/Osram/documents/en/fiscal-year-2015/osram-annual-report-screen.pdf
http://www.osram-group.de/~/media/Files/O/Osram/documents/en/fiscal-year-2015/osram-annual-report-screen.pdf
https://www.osram.com/osram_com/press/press-releases/_business_financial_press/2016/osram-announces-name-of-lamps-business-ledvance/
https://www.osram.com/osram_com/press/press-releases/_business_financial_press/2016/osram-announces-name-of-lamps-business-ledvance/
http://www.ledsmagazine.com/articles/2016/07/osram-sells-ledvance-ssl-business-to-chinese-trio-including-mls.html
http://www.ledsmagazine.com/articles/2016/07/osram-sells-ledvance-ssl-business-to-chinese-trio-including-mls.html
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halogen and incandescent as far as these are still manufactured. Where LED lamps are 

concerned, the document explains that a large number of medium -sized and small - sized 

producers make up for the rest of the market share (not clear what share this 

represents), including low -cost suppliers from Asia.  30  

To summarize, though it is not possible to specify the number of individuals relying on 

the manufacture of discharge lamps for their livelihood, nor their distribution in  the EU 

nor globally , it is apparent that changes to the RoHS exemptions could be expected to 

have impacts on manufacture and on employment all over the world.  Nonetheless, in the 

consultantsô opinion, regardless of the RoHS exemptions, two parallel trends are 

underway that significantly influence the future manufacture and sale of discharge lamps. 

The surplus of discharge lamps supplied from Asia (at significantly lower prices), as well 

as the growing market share of LED  are understood to play a heavier ro le in the shift of 

European lamp manufacturers away from the manufacture of discharge lamps (at least in 

relation to general purpose lamps). There is evidence that a number of facilities 

manufacturing CFLs or LFLs have already been closed in some cases and  it can be 

assumed that the volume of production in other facilities is also decreasing. This process 

is understood to be a result of the general development of the lighting sector and not 

directly related to the RoHS Directive and the unclear fate of exem ptions, as facilities 

have been closed as early as 2014.  Though the impact of a change in availability of RoHS 

exemptions cannot be denied, it is perceived ma inly to influence the timeframe of this 

shift already underway (i.e. to accelerate a process that is already taking place ) . 

                                           

30   See: http://www.osram -group.de/~/media/Files/O/Osram/documents/en/fiscal -year -2015/osram -annual -
report -screen.pdf   

http://www.osram-group.de/~/media/Files/O/Osram/documents/en/fiscal-year-2015/osram-annual-report-screen.pdf
http://www.osram-group.de/~/media/Files/O/Osram/documents/en/fiscal-year-2015/osram-annual-report-screen.pdf
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4.  Compact fluorescent lamps (CFL) ï General purpose 

lighting  

4.1.  Exemptions in the scope of this section  

The current chapter covers impacts related to exemptions 1 (a-e)  specified below for the 

use of mercury in compact fluorescent lamps (CFL).  

Ex. 1: Mercury in single capped (compact) fluorescent la mps not exceeding (per burner):  

a. For general lighting purposes < 30 W: 2,5 mg may be used after 31.12.2012  

b. For general lighting purposes Ó 30 W and < 50 W: 3,5 mg may be used after 

31.12.2011  

c. For general lighting purposes Ó 50 W and < 150 W: 5 mg 

d. For general lighting purposes Ó 150 W: 15 mg 

e. For general lighting purposes with circular or square structural shape and  tube 

diameter Ò 17 mm: 7 mg may be used after 31.12.2011 

Most impacts related to a possible change to these exemptions are expected to incur in 

relation to lamps covered by the exemptions themselves, and are detailed in the sections 

to follow.  

Though spil lover effects may be relevant for special purpose lamps, covered under Ex. 

1( f)  (special purpose lamps) , such effects are discussed in chapter  7 and thus not 

spec ified here  in detail . It is also noted that a further exemption, Ex. 1(g)  is listed in 

Annex II I  of the Directive for long - life CFL lamps. In reference to this exemption , some 

qualitative statements are made throughout the next sections.  

4.2.  Expected market development in each of the scenarios  

In the following chapter, estimations are made as to the expected differences between 

the BAU scenario and the SUB scenario (see Section  3.1  for detail) in relation to the lamp 

market situation and subsequent impacts.  

To understand the differences in sales and subsequently of the European stock of CFL 

lamps over the years 2014 -2025, MELISA sales and stock data ha ve  been used as a 

source for data for the BAU scenario. The SUB scenario is developed on the basis of these 

data, assuming that exemptions 1 (a)  and 1 (b)  are revoked in 22 July 2016, and that a 

transition period of 18 months, until 21 January 201 8, is provide d to ease the phase out 

of relevant lamps. For the purpose of this study, it is assumed that stock already placed 

on the market  at retailers  throughout the transition period shall still be circulated until 

the end of the calendar year 2018.  In this sense, the share of lamps falling under these 

exemptions is subtracted from the SUB scenario starting 2019. Similarly, it is expected 

that following the recommended three year renewal of exemptions 1 (c) , 1 (d)  and 1 (e) , 

that the exemptions shall later be revoked i n 22 July 2019 and provided a transition 

period until 21 January 2021. As of January 2022, it is expected that lamps falling under 

exemptions 1 (a-e)  could no longer be placed on the EU market.   
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It is noted that the scenarios are expected to be identical un til 2018, after which the 

change to exemptions is to be reflected in market sales and thus expected to result in 

various impacts. Though in the phase out of the incandescent lamp, sales increased 

dramatically shortly before its implementation, LE (LightingEurope 2017a)  have 

confirmed that such a trend is not expected in the case of CFLi , as m ost consumers will 

not prefer CFL over  LED replacements , which  are considered to have better functionality. 

It is understood fr om LE that this general assumption has been considered in the MEILSA 

model.  

Figure 4 and Figure 5 thus show the development of the sales and stock of lamps in the 

EU 28 over the period 2014 -2025 on this basis. The scenarios are identical until 201 8, 

with differences apparent starting 201 9. The deve lopment of the BAU scenario after this 

year is portrayed with a dotted line, in comparison to the solid line and ñfilledò surface of 

the SUB scenario trends. The diagrams provide both the total CFL lamps sold in each 

year for each scenario  as well as  the b reakdown to CFL with integrated (CFLi) and with 

non - integrated (CFLni) ballast  and the break -down  to residential and non - residential 

lamps.  

Ex. 1g is listed in Annex III of the Directive for long - life CFL lamps. LE (LightingEurope 

21.03.2017)  estimate such lamps to have a total share of 2 -3% of all CFL lamps, 

however data for CFL - long life are not addressed separately in the MELISA model and 

thus also not addressed separately i n Figure 4 and Figure 5 below.  LE (LightingEurope 

2017d)  also mention that lamps covered by Ex. 1g include both CFLni and CFLi lamps, 

and are only available in a few types (understood to be in relat ion to power supply in 

wattage and other technical parameters) and not in the entire standard life product 

range.  

Figure 4  Development of CFL sales in the EU 28, in millions of lamps   

The SUB development (filled line) can be seen on the background of the BAU development (dotted line) for 

the total lamps, as well as the breakdown to integrated and non-integrated CFL lamps and to residential 

and non-residential lamps. Data is absolute and not stacked.

Own compilation based on data from (VHK 2016) 

Though changes to the exemptions to be implemented in the SUB scenario have a near 

to immediate  impact on the trend in sales of lamps, this impact is more moderate in 

relation to the stock of lamps in use in the EU at a certain point in time, as suggested 

from comparing the diagrams below. Figure 5 shows how the stock of CFLs develops 
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throughout the observed period, while Figure 6 shows the estimated additional CFLs 

expected to reach EoL in the SUB scenario. Though the lamps may no longer be sold 

shortly after the revoke of an exemption, their ser vice lives vary (VHK 2016)  from 6.25 

years for non - residential CFLni to 14.4 years for residential CFLni. Actual phase out from 

the stock of lamps in use is thus expected to begin in the years to come and thus only 

relevant after  2025 for the various  CFL lamp  types , in light of the long service lives . 

Figure 5  Stock development of CFL Lamps. BAU , millions of lamps  

The SUB development (filled line) can be seen on the background of the BAU development (dotted line) for 

the total lamps, the breakdown to integrated and non-integrated CFL lamps and to residential and non-

residential lamps. Data is absolute and not stacked.

Own compilation based on data from (VHK 2016) 

Figure 6  Estimation of additi onal CFL lamps reaching EoL (i.e. lamps to be 

replaced)  in the SUB scenario, millions of lamps  

Own compilation based on data from (VHK 2016) 

In cases where a lamp reache s its end of life, it is expected that the consumer shall seek 

a replacement lamp or in s ome cases a replacement luminaire. The MELISA model (VHK 

2016)  makes assumptions as to the share of EoL lamps for which the consumer has 

shifted to LED retrofit lamps or to an LED luminaire. For the SUB scenario, in which 

certain lamps become unavailable for consumers, assumptions have been made as to the 

number of EoL lamps for which one of three substitution routes have been chosen:  

Á Replacement with an LED Plug & Play lamp ;  

Á Replacement with an LED lamp requiring r ewiring /conversion;  

Á Replacement of the luminaire with an LED luminaire ( including lamp) . 
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LE (LightingEurope 2017b)  provide assumptions  as to the availability of P lug and Play 

substitutes for CFL lamps, reproduced in Table 3 below.  The ranges specified for each 

product group in the table have been generated as a compilation of LE member data. LE 

asked each of its members to specify the availability of substitutes in relation to its CFL 

product portfolio. Val ues submitted by the different members were then compared and 

LE specified the ranges by taking the lowest value stated and the highest one. The range 

does not reflect possible overlaps between LE member data and thus it is difficult  to use 

this as a basis  for estimating the actual availability of substitutes for estimating impacts.  

The reference to substitute  availability is in relation to the share (%) of products within a 

product group for which a suitable substitute exists. It does not reflect if substi tute 

availability is higher in a certain part of the product group than in others (e.g., higher for 

lamps with lower power rating than for lamps with a higher power ra ti ng in a specific 

product group)  or if substitute availability is spread evenly.  

LE expects that for CFLi below 12W, close to 100% suitable LED retrofit lamps are 

available, though some geometric constraints may still apply in certain cases. The 

availability is understood to decrease in relation to the increase in power rating 

(wattage ) . For CFLni the status of substitute availability is different. LE explains that after 

5 years of intensive research and development, one first reliable type  (assumed to be a 

series of lamps with the same lamp holder and differing power ratings)  of CFLni safe 

retrofit lamp has been introduced this year, which is a ñPlug and Playò. As this is a 

complex family with various types (lamp holders, lamp control gear etc.) it will take time 

to produce LED retrofit lamps in an economically feasible way. LE state th at VHK predicts 

that in the long run for CFLni , replacement of  the luminaire as a whole, is a better 

solution for the environment  (the consultant assumes  this is a result of energy 

consumption) . Furthermore, as some CFL luminaires contain more than a singl e lamp, it 

is estimated that on average 1.5 lamps are used in a CFLni luminaire in comparison to 

close to 1 in a CFLi luminaire.  

Table 3  The availability of Plug and P lay substitutes in terms of coverage of 

the relevant product rang e (%)  according to LightingEurope  

Note: It is borne in mind that the figures above are ranges from LightingEurope members whereby the 

lowest and highest values are taken. Furthermore, Plug and Play is used when neither safety nor 

functionality (dimmability, light distribution) is compromised. Limited is used (replaceability) when safety is 

not compromised but one or more functionality parameters are. 

Source: (LightingEurope 2017b)  

I t can be understood that the actual availability of substitutes  for each relevant product 

range  is within the  specified  range. On this basis, Oeko - Institut  has developed the 

assumptions for use in the estimation of impacts in the SUB scenario, specified in Table 

4. In some cases the average  is chosen (for example 12 W Ò P < 30 W CFLi), in others a 

more conservative approach is taken (for example P Ó 50 W CFLi). 
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Table 4  Assumptio ns as to the chosen route for replacing a CFL lamp at EoL .  

The shares are related to the total number of additional CFLs reaching end-of-life in the SUB scenario, i.e. 

the share of lamps reflects the number of lamps to be replaced through a certain route. 

Lamp and route  P >12 W  12 W Ò P < 

30 W  

30 W Ò P < 

50 W  

P Ó 50 W 

C
F

L
i LED Plug & Play  100%  80%  50%  10%  

LED + rewiring  0%  6%  15%  27%  

LED Luminaire  0%  14%  35%  63%  

C
F

L
n

i LED Plug & Play  0%  20%  0%  0%  

LED + rewiring  30%  24%  30%  30%  

LED Luminaire  70%  56%  70%  70%  

Despite the fact that the share of lamps, for which replacements become available, can 

be expected to change from year to year in light of development in alternative 

technologies (i.e. LEDs), for simplicity it has been assumed that this share remains 

constant throughout the analysed period. As the availability, for example, of Plug & Play 

alternatives can be expected to increase, this means that the estimation is conservative 

in nature.  

Based on information provided by LightingEurope it can be understood that the CFLi and 

CFLni lamps are distributed unevenly between different power supply ranges. As it has 

been generally explained that most lamps in the lower power supply ranges are used for 

residential applications and expected to be CFLi  and vice versa, the following 

assumptions are later used to differentiate between lamps to be replaced through the 

different routes.  In this respect, LE stated the following:  

Á 0-12W: lamps are used for residential applications.  

Á 12 -30W: lamps are used in bo th residential and non - residential applications  

Á 30 -50W: lamps are used mainly in the non - residential applications.  

Table 5  Distribution of CFL lamps in relation to power supply ranges and 

CFLi/CFLni  

The shares are related to the total number of CFL lamps placed on the EU market annually.  

Power supply  CFLi ï expected share  CFLni ï expected 

share  

0-12 w  50%  0%  

12 -30 w  30%  20%  

30 -  50 w  15%  30%  

50 w and up  5%  50%  

On the basis of these assumptions and the number of additional lamps (and if necessary 

luminaires) requiring replacement in the SUB scenario, an estimation of the amount of 

lamps to be repl aced through each of the three routes is calculated (LED Plug  & Play, LED 

+ rewiring or LED luminaire). The results are specified in   
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Table 6 and have been used for quantifying the various socio -economic  impacts in the 

following sections.  
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Table 6  Distribution of  CFL lamps to be replaced in the SUB scenario 

according to the replacement route assumed  

Lamps substituted with Plug & Play LED, millions of lamps  

Lamp  Sub - group  2019  2020  2021  2022  2023  2024  2025  

CFLi Ò12 w 68.6  49.6  47.5  41.7  32.6  22.4  14.8  

  12 -30 w  32.9  23.8  22.8  20.0  15.7  10.8  7.1  

  30 -  50 w  10.3  7.4  7.1  6.3  4.9  3.4  2.2  

  Ó50 w  0.7  0.5  0.5  0.4  0.3  0.2  0.1  

CFLni Ò12 w 0.0  0.0  0.0  0.0  0.0  0.0  0.0  

  12 -30 w  2.0  1.8  1.7  1.7  1.5  1.3  1.1  

  30 -  50 w  0.0  0.0  0.0  0.0  0.0  0.0  0.0  

  Ó50 w  0.0  0.0  0.0  0.0  0.0  0.0  0.0  

Lamps substituted with LED + Rewiring, millions of lamps  

Lamp  Sub - group  2019  2020  2021  2022  2023  2024  2025  

CFLi Ò12 w 0.0  0.0  0.0  0.0  0.0  0.0  0.0  

  12 -30 w  2.5  1.8  1.7  1.5  1.2  0.8  0.5  

  30 -  50 w  3.1  2.2  2.1  1.9  1.5  1.0  0.7  

  Ó50 w  1.9  1.3  1.3  1.1  0.9  0.6  0.4  

CFLni Ò12 w 0.0  0.0  0.0  0.0  0.0  0.0  0.0  

  12 -30 w  2.4  2.2  2.1  2.0  1.8  1.6  1.4  

  30 -  50 w  4.5  4.1  3.8  3.8  3.4  3.0  2.6  

  Ó50 w  7.4  6.8  6.4  6.3  5.7  5.0  4.3  

Lamps substituted through luminaire substitution, millions of lamps  

Lamp  Sub - group  2019  2020  2021  2022  2023  2024  2025  

CFLi Ò12 w 0.0  0.0  0.0  0.0  0.0  0.0  0.0  

  12 -30 w  5.8  4.2  4.0  3.5  2.7  1.9  1.2  

  30 -  50 w  7.2  5.2  5.0  4.4  3.4  2.4  1.6  

  Ó50 w  4.3  3.1  3.0  2.6  2.1  1.4  0.9  

CFLni Ò12 w 0.0  0.0  0.0  0.0  0.0  0.0  0.0  

  12 -30 w  5.5  5.0  4.8  4.7  4.3  3.7  3.2  

  30 -  50 w  10.4  9.5  9.0  8.8  8.0  7.0  6.0  

  Ó50 w  17.3  15.8  15.0  14.7  13.3  11.7  10.0  

To provide additional context for the various changes related to lamps that may be 

denied market access in the SUB scenario, it is useful to observe the general shift  (driven 

by the market development  which is  independent from the RoHS regulation )  expected 

from the use of CFL lamps in luminaires to the use of LED replac ements for luminaires 

(either as replacement for a CFL lamp or in a new LED replacement luminaire). The 

following figure shows the development of CFL lamp sales in relation to the development 

of the sales of LED lamp replacements sold for CFL applications.  In both cases, a break -

down of data is provided in relation to CFLi and CFLni.  
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Figure 7  Development of sales of CFL lamps and LED CFL alternatives (lamps 

and luminaires for the CFL application range) (2014 - 2025)  

The CFL sales development (CFLi, CFLni filled lines) can be seen in the background of the LED sales 

development (LED-CFLi lamps and LED-CFLni lamps - empty lines). The rise in CFLi sales observed starting 

in 2016 is expected to be related to the partial phase-out of halogen lamps as a result of the Ecodesign 

Regulation and under the understanding that halogen users, shifted, for the most part to CFL lamps. Data 

is absolute and not stacked. 

Source: Own compilation based on data from the MELISA model (VHK 2016) 

4.3.  Expected impa cts on employment  

In relation to the manufacture of CFL Lamps,  it is understood that manufacturing 

facilities (e.g., equipment) producing CFL lamps are specific  to the production of CFL 

lamps  (see also Section  3.4 ) . LE (LightingEurope 2017b)  explains that the facilities of the 

larger lamp manufacturers produce general lighting lamps  and special lamps on the same 

lamp lines in the same factories. The E uropean lamp production lines manufacture many 

lamps for general lighting  while  most of them are  non - integrated  lamps  (i.e., CFLni) , 

intended for professional use with separately installed control gear. The same CFL  lines 

produce specialty lamps , though th ere are also a few  specialty lamp producers with 

dedicated lines for their  special lamps (Lighttech, Narva, Dr. Fischer).   

For the larger companies, producing both general lighting lamps and special lamps, some 

of the product types may be very high volume and some may also be specialty niche 

products, which tend to have much smaller batch sizes and production volumes. The 

Specialty Lamp manufacturers do not produce high volume general lighting lamps. They 

produce almost exclusively specialty lamps which may  be used for special equipment as 

demonstrated in the applications.  

LE have estimated that a total of 20,000 jobs are at risk of loss in the EU lighting 

industry if the recommendations of Oeko - Institut (Gensch et al. 2 016)  are to be 

implemented (SUB scenario). Using  the 2016 sales volume and share of lamp 

technologies to be affected as an indicative basis (please see Section  3.4  in this regard ï 

estimation should be interpreted with caution) , a rough estimation of jobs related to CFL 

manufacture, to be lost in the EU in the SUB scenario can be made :   

Á The CFLi share 2 7.7  % would correspond to  ~ 5,5 00  jobs:  
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Á The CFLni share 13.8 % would correspond to ~2, 800  jobs;  

Á The special purpose share 3.5 % would correspond to ~700  jobs, but only a fraction 

of this group is associated with CFL special purpose lamps (less than 20 jobs ).  

However , from the information detailed above, it appears that CFL manufacture in the EU 

is more focused on CFLni lamps, for both general lighting and special purposes. Thus CFLi 

sales volumes are not expected to suitably reflect the share of correspondi ng possible job 

losses in the EU , which are probably much lower, whereas for CFLni it would be difficult 

to say if the estimated job losses are higher or lower . A further difficulty is estimating 

jobs related to general purpose CFL and special purpose CFL.  The share corresponding to  

CFL special lamps is very low, though it is also understood that there are companies that 

manufacture only specialty lamps . It is assumed that for specialty CFL, job losses would 

be relatively higher.  

In relation to costs of substitution, estimations have been made in relation to the hours 

of labour required for performing replacements in the LED rewiring route and in the LED 

luminaire replacement route . An estimation was performed based on the number of 

additional lamps to be  replaced  in the SUB scenario (   
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Table 6 ) for each of these segments. It was assumed that one  working hour is required 

for rewiring or replacing a CFLi luminaire, as  most of these are assumed to be residential 

and for most replacements a single luminaire would be handled during a visit of a 

technician. For CFLni it was assumed that more than a single luminaire would be rewired 

or replaced per visit as most luminaires are non - residential, thus only half an hour was 

calculated per lamp (see also Section  4.4  for additional detail ). On the basis of these 

estimations, Table 7 presents the aggregated hours of labour expected in relation to the 

additional substitution expected in the SUB scenario.  

Table 7  Annual  hours of labour associated with the additional CFL 

substitution in the SUB scenario  and the electrician jobs created 

respectively in that year  

 2019  2020  2021  2022  2023  2024  2025  

CFLi: Million 
hours of labour  

24.7  17.8  17.1  15.0  11.7  8.1  5.3  

CFLi: Jobs  14,025    10,139    9,719    8,524    6,670    4,591    3,021    

CFLni: Million 
hours of labour  

23.8  21.6  20.5  20.1  18.3  16.1  13.7  

CFLni: Jobs   13,513     12,290     11,653     11,419     10,390     9,128     7,789    

CFL: Million 

hours of labour  

48.5  39.5  37.6  35.1  30.0  24.1  19.0  

CFL: Jobs   27,538     22,429     21,371     19,943     17,061     13,719     10,811    

It should be noted that on the basis of a n 8 hour day , and 220 work days per year , the 

total amount of hours translates into  between  around 11 and 27.5 thousand  jobs 

( technical employees ) , depending on the year observed and decreases throughout the 

period . To provide context to this number, according to an EU Skills Panorama Document 

(ICF and Cedfop 2014) , in 2013 there were over 11 million jobs across the EU -28 in 

metal and electrical trades 31  (the share of electrical trades is not clear). Though it is 

expected that some of these jobs may have been pre -existing, it is expected that some 

of them are new jobs, expected to support the phase -out process from LFL to LED 

alternatives.  

4.4.  Possible costs for users related to lamp substituti on  

As explained in Section  4.2 , additional lamps reaching EoL in the SUB scenario starting 

2019 are expected to be replaced with LED lamps either with a Plug &  Play lamp, with an 

LED requiring a rewiring of the luminaire or with a LED luminaire. For each of these 

routes, the results of a quantif ication of expected costs due to a regulatory driven 

substitution are presented below.  

On the basis of purchase prices specified in the MELISA model (VHK 2016)  for CFL and 

for alternative LED, an estimation has been made as to the costs of substitution with Plug 

& Play LED  (see Table 8 below) . Purchase prices detailed in MELISA are given  for both 

CFL and LED 32  in prices relevant for 2010, including VAT. Discounting has not been 

                                           

31   Electricians,  electronic mechanics and other workers in electrical trades are required to install, maintain 
and repair electrical wiring systems, electrical transmission cables, telecommunications systems and 
perform other similar activities  

32   For CFLi and CFLni the p rice is consistent along the period of the calculation. For LED, the MELISA model 
provides price estimations that decrease from year to year, understood to represent the change in price as 
the technology develops.  
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applied in the current estimation and thus the estimation is in relation to 2010 prices. 

Though at the beginning of the period of relevance, costs of LED are still higher than the 

typical cost given for CFL in MELISA, this tendency reverses within a few years (2022 for 

CFLi and 2024 for CFLni) and quickly leads to negative costs (that is lower expenses) for 

consumers . In other words, in such cases where  substitute with a Plug & Play LED is 

possible, consumers are expected to have lower costs for purchasing a replacement lamp 

in comparison with a n alternative purchase of a CFL lamp.  

In some cases where a  Plug & Play  substitute is not available, costs for rewiring or for 

luminaire replacement have been estimated. In this respect for 2018, LE (LightingEurope 

2017b)  had estimated the following parameters for non - residential lamps:  

Á Price per CFLni 12.5 0 EUR and (on aver age) 1.5 lamps per luminaire  

Á 25 EUR labor costs per replacement of luminaire  

Á Product price of 75 EUR estimate  

The consultants have developed the following cost assumptions  for CFL residential and 

non - residential rewiring and replacement. These costs may be  somewhat higher  than the 

LE estimations above for CFLni (which are understood to be used mainly by non -

residential consumers) . In this sense the cost assumptions used are  considered to be 

more conservative. The more conservative values were used as LE (Ligh tingEurope 

2017b)  with which the assumptions were shared, expects the cost estimations  for lamps 

to be in the range of current average market prices. LE notes that labour costs might be 

different if the luminaires are for example built into the ceiling  (i.e., higher) . In such 

cases the customer might decide to replace the ceiling as a whole if the new luminaires 

do not fit exactly, or when the ceiling is damaged during the removal of the old 

luminaires. Though the consultants agree that such cases are plausible, cost estimations 

have been restricted to costs related directly to  the lamp and its installation.   
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Á Residential lamps:  

- The cost of an LED replacement lamp for residential purposes has been estimated 

based on VHK estimations as to the development of CFLi LED retrofit market 

prices  -  costs include VAT ;  

- The cost for auxiliary parts (for example replacement ballast, dimmer, etc.) is 

assumed to be 10 EUR in such cases;  

- Labour costs for replacement are based on 1 hour labour / luminaire amounting to 

50 EUR 

- Average LED luminaire (as replacement) costs are assumed to be 100 EUR;  

Á Non - residential lamps:  

- The cost of an LED replacement lamp for non - residential purposes has been 

estimated based on VHK estimations as to the development of CFLi LED retrofit 

marke t prices  -  costs do not include VAT ;  

- The cost of auxiliary parts is assumed to be 20 EUR in such cases;  

- Labour costs for replacement are based on ½ hour labo ur / luminaire, amounting 

to 25 EUR, as it is assumed that often more than one luminaire is handled ;  

- Average LED luminaire (as replacement) costs are assumed to be 100 EUR. 

Table 8 present s the estimated annual  costs for lamps to be replaced according to each 

of the three scenarios.  

Table 8  Annual costs of CFL  substitution according to the various routes , 

million EUR , incl uding  VAT for residential and excluding for non -

residential  

 2019  2020  2021  2022  2023  2024  2025  

Costs related to substitution wit h Plug & Play LED, millions of EUR  

CFLi  160     67     27    -0    -13    -19    -20    

CFLni  12     9     7     6     4     3     2    

All CFL   171     75     34     6    - 9    - 16    - 17    

Costs related to substitution wi th LED + rewiring, millions of EUR  

CFLi  451      323      307     268      209      143     95  

CFLni 732  653     610     590     530     461     390     

All CFL   1,184      976      917      858      739     605   484    

Costs related to substitution wit h a LED luminaire, millions of EUR  

CFLi 2,500      1,808     1,733     1,520      1,189     819     539     

CFLni  4,016     3,652     3,463     3,394     3,088     2,713     2,315     

All CFL   6,517     5,460      5,196     4,913      4,277      3,531      2,854     

Note: Negative costs specified for substitution with Plug & Play mean that the price of LED has decreased 

below the price for CFL, giving a negative difference. 

It should be noted that the number of lamps to be replaced has been used to derive t he 

number of luminaires to be replaced. Though it can be understood from LE that  usually a 

single lamp is used in CFLi luminaires , it has been stated that for CFLni the average is 1.5 

lamps. The consultants assume that this would mean that for luminaires w ith multiple 

lamps, in some cases, due to the EoL of a single lamp the complete luminaire would be 

replaced. In contrast, in others, the luminaire may remain in operation until all other 

lamps require replacement or, particularly where a group of identical  luminaires is in use, 

lamps may be shifted from other luminaires to allow gradual replacement of the 

luminaire group (in this case once a share of all identical luminaires require replacement 
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of all lamps). Though it is difficult to estimate how this woul d affect the replacement of 

luminaires during the observed period, it can be assumed that for CFLni, that the 

numbers above (a total of 257  million luminaires replaced) can be considered 

conservative  in the sense of an upper limit . Assuming that  CFLni lumi naires have in 

average 1.5 lamps, the number of luminaries to be replaced would be expected to be 171  

million luminaires  (assumed an over -estimation). In reality the number of CFLni 

luminaires to be replaced is expected to be in the range of these two cases, i.e., between 

171  and 257  million additional luminaires can be expected to be replaced over the period 

between 2019 and 2025 in the SUB scenario. The costs estimated above for luminaire 

replacement of CFLni, may vary respectively.  

The shif t from CFL to LED may be associated with certain costs for consumers, who need 

to change equipment;  however ,  it is also estimated to result in a certain benefit related 

to the costs of energy consumption.  To estimate the savings, for each lamp to be 

replac ed, the difference between an average CFL (used in the BAU scenario) and average 

LED CFL alternative is calculated and summed for each lamp in relation to the hours the 

lamp is expected to be operated annually. The  yearly operation hours for CFL  are used i n 

both cases in order to compare the difference in relation to the same use pattern. In this 

respect, for each lamp sub -group, Table 9 specifies the annual savings re lated to lamps 

newly replaced in that year. In parallel, each lamp is expected to remain in use over its 

typical service life. As lamps to be replaced are only observed in the period between 

2019 and 2025, a cumulative calculation has been carried out  only  for this duration , in 

which the savings of each years lamps are summed with the savings related to lamps 

from earlier year s (theoretically the savings would be taken into consideration for 12.5 -

28.6 years, according to the MELISA model, however this is be yond the timeframe of the 

analysis). The results are specified in Table 9 below.  
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Table 9  Annual and cumulated energy savings related to substitution of CFL  

with LED  

 2019 2020 2021 2022 2023 2024 2025 

CFLi Res. 

Number of CFLi Res. substituted 
(millions) 

78.3 56.8 54.9 48.3 37.8 26.0 17.0 

Annual savings per lamp (Wh)  2,711     2,902     2,896     2,851     2,825     2,824     2,821    

Annual savings for newly replaced 
lamps (GWh) 

212.3 164.9 158.9 137.6 106.8 73.3 48.1 

Cumulative savings for replaced 
lamps (GWh) 

0.0 212.3 377.2 536.1 673.7 780.5 853.8 

Sub-total (GWh) 212.3 377.2 536.1 673.7 780.5 853.8 901.9 

CFLi Non-Res. 

Number of CFLi  Non-Res. 
substituted (millions) 

58.8 42.3 40.2 35.1 27.4 18.9 12.5 

Annual savings per lamp (Wh)  3,253     3,355     3,464     3,551     3,600     3,647     3,691    

Annual savings for newly replaced 
lamps (GWh) 

191.4 141.9 139.1 124.6 98.7 69.0 46.2 

Cumulative savings for replaced 
lamps (GWh) 

0.0 191.4 333.3 472.5 597.1 695.8 764.8 

Sub-total (GWh) 191.4 333.3 472.5 597.1 695.8 764.8 810.9 

CFLni Res. 

Number of CFLni Res. substituted 
(millions) 

12.9 49.6 47.5 41.7 32.6 22.4 14.8 

Annual savings per lamp (Wh)  2,798     2,993     3,009     3,026     3,042     3,057     3,073    

Annual savings for newly replaced 
lamps (GWh) 

36.2 38.0 38.3 40.1 39.3 37.5 33.6 

Cumulative savings for replaced 
lamps (GWh) 

0.0 36.2 74.2 112.6 152.6 191.9 229.4 

Sub-total (GWh) 36.2 74.2 112.6 152.6 191.9 229.4 262.9 

CFLni Non-Res. 

Number of CFLni Non-Res. 
substituted (millions) 

36.6 23.8 22.8 20.0 15.7 10.8 7.1 

Annual savings per lamp (Wh)  10,096     10,408     10,741     11,008     11,158     11,300     11,434    

Annual savings for newly replaced 
lamps (GWh) 

369.6 336.8 322.1 315.2 281.1 239.7 201.7 

Cumulative savings for replaced 
lamps (GWh) 

0.0 369.6 706.3 1028.4 1343.6 1624.7 1864.3 

Sub-total (GWh) 369.6 706.3 1,028.4 1,343.6 1,624.7 1,864.3 2,066.0 

CFL total GWh 809.5 1,491.1 2,149.6 2,767.0 3,292.8 3,712.3 4,041.7 

It is noted that the savings per CFLni non-residential lamps are significantly larger than those of the other 

sub-groups. This is related to the significantly longer annual operation (1600 hours per annum in 

comparison with 700 h/a for CFLni residential and 500 h/a for both types of CFLi) 

Based on the electricity  prices given in the MELISA model for the years of the analysis  

(see   
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Table 10 ) , the monetary benefits related to costs saved have been calculated and are 

presented in relation to the accumulated costs  in Table 11  below.  
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Table 10  Electricity rate (2010 prices, incl uding  VAT  for residential and 

excluding for non - residential )  per kWh  

 2019  2020  2021  2022  2023  2024  2025  

Residential  0,24 EUR 0,25 EUR 0,26 EUR 0,27 EUR 0,28 EUR 0,29 EUR 0,31 EUR 

Non- residential  0,15 EUR 0,16 EUR 0,16 EUR 0,17 EUR 0,18 EUR 0,18 EUR 0,19 EUR 

Source: MELISA model (VHK 2016) 

Table 11  Cost savings related to cumulated energy consumption of CFL  

substituted with LED , million EUR , incl uding  VAT  for residential and 

excluding for non - residential  

 2019  2020  2021  2022  2023  2024  2025  

CFLi Res.   51     95     140     183     221     251     276    

CFLi Non - Res.   29     52     77     101     123     140     154    

CFLni Res.   9     19     29     41     54     67     80    

CFLni Non - Res   56     111     167     228     286     342     394    

CFL Total   145     276     414     553     684     800     904    

To summarise, the total costs and benefits (where quantified as monetary costs) are  

presented in Table 12  below.  

Table 12  Summary of annual monetary costs/benefits related to CFL 

regulatory driven substitution in SUB, millions of EUR , incl uding  VAT  

for residential and excluding for non - residential  

 2019  2020  2021  2022  2023  2024  2025  Remarks  

Additional purchase 
costs for LED  

 171     75     34     6    -9    -16    -17     

 
 
 
See Table 
8 for 
detail  

Additional purchase 

costs for LED + 
rewiring  

 1,184     976     917     858     739     605     484    

Additional purchase 
costs for LED + 
luminaire replacement  

 6,517     5,460     5,196     4,913     4,277     3,531     2,854    

Energy cost savings  -145    -276    -414    -553    -684    -800    -904    See Table 

11  for 
detail  

Total  7,727    6,235    5,734    5,224    4,324    3,320    2,416     

It should be noted that  the total annual costs (net benefit) decreas e from year to year . 

This tendency is expected to continue ; in part due to  the growing relevance of the price 

savings related to lamp purchase ( Prices for both CFLi and CFLni remain constant ,  and at 

a certain point in time are higher than the comparable LED price). However the main 

factor assu med to further support this tendency is related to th e estimated energy costs 

of LED  in comparison with CFL which are represented here in a relatively conservative 

way. This has two reasons, the first being that energy savings are expected to rise as the 

LED technology develops in comparison with the no longer developing CFL technology. 

The second reason, being that LED service life is higher in comparison with CFL service 

life, meaning that when comparing an LED to a CFL lamp, more than one CFL lamp would 

be needed to allow for a comparison throughout the LED service life. The last and most 

significant reason is related to the fact that the costs have only been estimated for the 

period between 2019 and 2025 ( 7 years) which are understood to represent a smal l 
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portion of the LED total service life. While costs for replacement of lamps and luminaires 

are one - time costs, the influence of energy savings is expected to extend  across the full 

service life and is an operative cost with a heavier influence on the net  benefit.  Based on 

the VHK data, t he LED service life is 12 years for residential CFLi alternatives and 28.6 

years for  residential  CFLni alternatives  in comparison with 12 and 14.3 years for CFLi and 

CFLni. In the non - residential segment the LED service li fe is 12 and 12.5  years for CFLi 

and CFLni alternatives respectively , similar to the comparable CFLi (12 years) but 

significantly longer than the comparable CFLni (6.25 years).  Though the total net benefit 

for the 2019 -2025 period may be perceived as signi ficant ( approximately  35  billion EUR), 

the annual sum decreases from year to year. The net benefit in 2025 is only around 31 

% of that of 2019  and is expected to continue decreasing significantly in the years to 

follow. Though this means that a large inves tment would be made by various consumers 

for the CFL substitution within a 7 year period, this investment should be seen in 

perspective with the estimated energy savings to incur in this period and beyond.  

Upon comparing the net benefit between CFLi and CFLni lamps  (see Table 13  below) , it is 

observed that costs related to CFLni are significantly higher than for CFLi, representing 

approximately  70 %  of the total costs  for the period between 2019 and 2025.  As the 

initial sales of CFLni lamps on the market are much lower than those of CFLi lamps, this 

is understood to m ainly be a result of the lower Plug & P lay availability, resulting in 

higher substitution costs.  This i s also reflected in the average per lamp replacement costs 

which account for an average of 18 EUR for CFLi and an average of 89 EUR for CFLni.  

Table 13  Summary of monetary costs/benefits related to CFLi and CFLni 

regulatory driven substitution in SUB, millions of EUR  unless 

otherwise noted, incl uding  VAT  for residential and excluding for non -

residential  

 2019 2020 2021 2022 2023 2024 2025 

Calculation for CFLi lamps 

Additional purchase costs for LED  160     67     27    -0    -13    -19    -20    

Additional purchase costs for LED 
+ rewiring 

 452     323     307     268     209     143     94    

Additional purchase costs for LED 
+ luminaire replacement 

 2,501     1,808     1,733     1,520     1,189     819     539    

Energy cost savings -80    -147    -217    -284    -343    -391    -430    

Total  3,032     2,051     1,851     1,504     1,042     552     183    

Cost per lamp (EUR/lamp) 22.11 20.68 19.47 18.04 15.98 12.29 6.18 

Calculation for CFLni lamps 

Additional purchase costs for LED  12     9     7     6     4     3     2    

Additional purchase costs for LED 
+ rewiring 

 732     653     610     590     530     461     390    

Additional purchase costs for LED 
+ luminaire replacement 

 4,016     3,652     3,463     3,394     3,088     2,713     2,315    

Energy cost savings -64    -129    -197    -269    -340    -409    -474    

Total  4,695     4,185     3,883     3,720     3,282     2,769     2,233    

Cost per lamp (EUR/lamp)  94.76     92.86     90.88     88.85     86.15     82.72     78.19    
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4.5.  Other  Impacts on consumers (public and private)  

To set the various impacts discussed above in perspective, it is worth understanding 

what the more common uses of CFL lamps are. Where CFLi  lamps are in use, a large part 

of consumers are private consumers using lamps for residential purposes, i.e. in the 

lighting of homes. The sale volumes of CFLi lamps in the last years already show a 

significant reduction in their market, a tendency expect ed to continue as particularly in 

the residential market, users are understood to prefer alternatives for functionality 

reasons. Though in some cases this may still include a preference towards the warm light 

provided by halogen lamps, the consultants assu me that in an increasing share of cases, 

this preference is already established in relation to LED alternatives for CFL. For CFLni, 

mainly used in non - residential uses, the preference related to functionality  in terms of 

light colour is less relevant. Comm on uses here include for example office lighting, in 

which it is understood that lamp arrays are required to comply with standards related to 

lighting and its distribution. Nonetheless, here too a decrease  in sales  is underway , which 

LE (LightingEurope 2017b )  explains in part to be related to the sales of CFLni luminaires 

which have almost ceased. LE  estimates that CFLni sales will probably decrease by 50% 

in the period 2015 -2020, and further estimate this decrease to be ñeven faster ò for CFLi. 

ñThis decli ne is already happening as a result of the further development and growing 

affordability of the LED lamps. The CFLi below 12W has a good fraction of LED retrofit 

lamps that are already available at an affordable price. For CFLi > 12W and for CFLni the 

frac tion of available, adequate replacement lamps is much lower .ò Though this data 

suggests that consumers view LED  as acceptable substitutes, there are still application 

areas where a regulatory driven substitution could be more burdensome to certain users 

th an to others. Where CFLni is used in the lighting of offices or of commercial spaces, 

multiple luminaires of the same type are often owned by the same consumer. A 

regulatory driven phase -out may have heavier impacts on such users as where Plug & 

Play alternatives are lacking, substitution costs shall be higher not only per luminaire , but 

also for such consumers who need to replace multiple luminaires at the same time. 

Though some creativity could be expected where maintenance departments 

ñconcentrateò CFLni luminaires in certain office spaces and thus manage the CFLni 

luminaire replacement more gradually, it is expected that such consumers shall be more 

burdened than others. As explained in Section  4.4  some luminaire replacements may 

include the replacement of ceiling (or walls), especially where installations are built into 

these building elements. In certain cases, luminaires may also be built into other 

equipment. Though this is common for special purpose lamps, the production of which 

may be impacted indirectly by an early decrease in the manufacture of other CFL as 

described in  chapter  7, standard consumer equipment may also be relevant in some 

cases. LE has provided examples (LightingEurope 2017a)  for such equipment such as in 

the lighting of oven hoods, though data is not available to suggest whether such 

equipment is common. It is also noted that in the case of oven hood lighting, it is 

assumed that in most cases, consumers would not replace the oven hood in light of a 

non - replaceable lamp , but rather opt to use other lighting fixtures outside the oven to 

compensate for the lack of its light.  

A further aspect which has been raised, however not supported by data, relates to the 

possible differences in costs for consumers in different EU Member States  (MS) . Though 

costs may be similar nominally, the purchasing  power of consumers is not similar in all 

countries, possibly having an effect on private consumers.  Though data suggests that 

natural phase out of CFLi in residential uses  is natural ly underway  in the BAU scenario, 
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this aspect could result in different burdens of substitution for consumers of different MS.  

A short research for orientation purposes suggests that in some MS of the EU the market 

supply is already dominated by LEDs, with other technologies offered in small amounts of 

low variation if at all. This suggests that the aspect of the economic burden for end users 

due to lack of alternatives to LED has become obsolete. Though conducting a current 

market study to this end is out o f the scope of this study, it would be recommended, for 

example, to conduct such stud ies at the level of single Member States . 

4.6.  Impacts on the generation of waste  

A further impact of the regulatory driven phase -out that is expected in the SUB scenario 

in re lation to the additional lamps requiring replacement is related to the amount of 

waste that could be expected where a Plug & Play substitute is not available. Such cases 

shall ñforceò either a rewiring of the luminaire (which may result in the early scrapping of 

certain components such as ballasts, dimmers, etc.) or a complete replacement of the 

luminaire (scrapping the CFL luminaire, probably before the end of its service life). On 

the basis of such cases, an estimation of the additional waste to be genera ted as a 

consequence of early substitution was performed.  For this purpose the following 

assumptions have been developed in relation to the average weight of auxiliary parts and 

luminaires:  

Á Best case scenario : 1 kg per luminaire (scrapped); 0.25 kg for auxiliary parts 

(rewired)  

Á Worst case scenario : 2 kg per luminaire (scrapped); 0.5 kg for auxiliary parts 

(rewired).  

LightingEurope did not provide specific data related to the average weights of auxiliary 

parts and luminaires for this estimation. It was ho wever specified (LightingEurope 2017a)  

that it is difficult to make an average of the weight of luminaires as they can differ 

greatly depending on the type of luminaire.  

In relation t o the number of additional luminaries expected to be replaced in the S UB 

scenario, the following amounts of waste can be expected:  

Table 14  Amounts of additional waste to be generate d in the SUB scenario 

where CFL  are substituted wi th a LED substitute requiring rewiring 

or where the luminaire is replaced, Thousands of tons  

Lamp Sub-group 2019 2020 2021 2022 2023 2024 2025 

CFLi Auxiliary 
waste 

Best 1.9 1.3 1.3 1.1 0.9 0.6 0.4 

Worst 3.7 2.7 2.6 2.3 1.8 1.2 0.8 

 Luminaire 
waste 

Best 17.3 12.5 12.0 10.5 8.2 5.7 3.7 

Worst 34.6 25.0 23.9 21.0 16.4 11.3 7.4 

 Total Best 19.1 13.8 13.3 11.6 9.1 6.3 4.1 

Worst 38.3 27.7 26.5 23.3 18.2 12.5 8.2 

CFLni A 
(1 lamp per 
luminaire) 

Auxiliary 
waste 

Best 3.6 3.2 3.1 3.0 2.7 2.4 2.1 

Worst 7.1 6.5 6.2 6.0 5.5 4.8 4.1 

Luminaire 
waste 

Best 33.3 30.3 28.7 28.1 25.6 22.5 19.2 

Worst 66.6 60.6 57.4 56.3 51.2 45.0 38.4 

Total Best 36.9 33.5 31.8 31.2 28.3 24.9 21.2 

Worst 73.7 67.1 63.6 62.3 56.7 49.8 42.5 

CFLni B 
(1.5 lamps per 
luminaire) 

Auxiliary 
waste 

Best 2.4 2.2 2.1 2.0 1.8 1.6 1.4 

Worst 4.8 4.3 4.1 4.0 3.7 3.2 2.7 

Luminaire 
waste 

Best 22.2 20.2 19.1 18.8 17.1 15.0 12.8 

Worst 44.4 40.4 38.3 37.5 34.1 30.0 25.6 

Total Best 24.6 22.4 21.2 20.8 18.9 16.6 14.2 

Worst 49.1 44.7 42.4 41.5 37.8 33.2 28.3 
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To summarize, the SUB scenario can be expected to generate an additional amount of 

waste related to the rewiring of CFL luminaires  and to their replacement. Over the period 

between 2019 and 2025, this waste  is estimated to  amount to between  77 -155 thousand 

tons  for CFLi. For CFLni  the expected waste is estimated to be in the range of about 208 -

416 thousand tons  if only one single lamp is assumed per luminaire or in the range of 

139 -277 thousand tons if on av erage 1.5  lamps are calculated per luminaire.  This also 

depends on  consumers ô decision whether to replace once a single lamp malfunctions or 

when all lamps require replacement.  In cases where a luminaire contains multiple lamps 

and is scrapped once the fir st lamp reaches EoL, some additional waste is associated to 

lamps scrapped early (depending on the remaining service life).  While considering the 

amount of waste generated, it should be taken into account that certain components of 

EoL luminaires (steel, a luminium, copper, etc.) could serve as a source of secondary 

materials, if properly collected and recycled.  

4.7.  Impacts on the amounts of mercury to be placed on the EU 

market  

Based on the expected sales forecasted in the MELISA model (VHK 2016)  in the period 

between 2015 -2025, an estimation has been made as to the amount of mercury to be 

placed on the market in each scenario over this period.  

For this purpose, it was necessary to determine how much mercury is actually placed on 

the market throug h the various CFL lamps. The Directive prescribes Hg thresholds which 

represent the maximum amounts that can be present in a lamp of a specific input power 

group (wattage) for it to be permitted on the EU market. LE (LightingEurope 2017b)  has 

suggested to  use a 0,5 -1,0 mg lower value than the maximum allowed RoHS value for 

this exercise. They explain that the maximum threshold is needed in light of manufacture 

variationôs, however that these lower levels reflect the average amounts of hg applied in 

typical  lamps. The various values are specified below in relation to each of the exemption 

entries.  

Table 15  Mercury thresholds of related to exemption 1(a - e) and the estimated 

average value  based on the LE suggestion , in mg  per lamp . 

 Ex. 1(a) Ex. 1(b) Ex. 1(c) Ex. 1(d) Ex. 1(e) 

Max. 
Threshold 

2.5 3.5 5 15 7 (before 1.1.2020) 
5 (starting 1.1.2020) 

Estimated 
average 

1.5 2.5 4 14 6 (before 1.1.2020) 
4 (starting 1.1.2020) 
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Figure 8   Amounts of mercury to be placed  on the market through Ex. 1(a - e) 

in the BAU and the SUB scenarios, calculation based on LE 

suggestion  (best case) and on maximum allowed thresholds (worst 

case) , in kg per annum  

 

Assuming the average thresholds specified above, the amount of mercury to c ome onto 

the market through CFL lamps between 2015 and 2018 in both scenarios is 

approximately 1 ,465 kg. Starting in 2019, the recommendations start to have an 

influence on the amount of mercury  to be placed on the market in the SUB scenario (Ex. 

1(a)  and 1(b) ), in which no further lamps are expected on the market after 2022 and 

thus also no further mercury. In this respect, between 2019 and 2021, approximately 40 

kg are expected to come on to the  market through CFL in the SUB scenario, in 

comparison to app roximately 870 kg in the BAU scenario. Between  20 22 and 2024, no 

further mercury is expected on the market in the SUB scenario, whereas in the BAU 

scenario approximately 645 kg shall be placed on the market in this period. In 2025, no 

further mercury is ex pected for both scenarios. The total amount of Hg avoided in the 

SUB scenario amounts to 1476.4  kg. As a sensitivity test, the same calculations were 

performed in relation to the maximum thresholds, representing the estimated ñworst 

case scenarioò and amou nting to an amount of  2320 kg  of Hg avoided . 

To give perspective to the amounts of mercury placed on the market, it should be taken 

into consideration that based on the data provided by various stakeholders throughout 

the initial exemption evaluation, it i s understood that over half of these amounts are not 

properly processed as WEEE. Despite an elaborate mechanism for collecting and recycling 

such lamps, it appears that consumers do not always  discard o f CFL lamps properly, and 

in most Member States the am ount collected (and thus also recycled) is below this level. 

Though 50% may be in line with the WEEE Directive targets, the fate of other lamps is 

not known and is of concern in relation to potentially non -controlled emissions to the 

environment.  

4.8.  Analysis  and d iscussion of results  

Looking at the results of this evaluation the following aspects should be noted:  

A first look at the development of CFL sales  (Figure 4) suggests that a sharp decline is to 

be expected in the SUB scenario, from which it may be assumed that industry and 

employment could be subsequently affected from this change. A closer look however 
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shows that in the BAU scenario, though the phase -out is allowed to occur more naturally, 

it is also underway :  

Á In BAU (based on the MELISA model) the sales of all lamp groups start to decrease  in 

2019 . Though the 2019 sa les are only 5 % lowe r than t hose of 2018, this trend 

continues, and by 2025, sales of new CFL comprise only 28 % of those of 2018.   

Á In comparison, in the SUB Scenario, the RoHS exemptions are expected to drive a 

fast  reduction in sales already in 2019, at which time already less than  9 million 

lamps would still be allowed  on the market (lamps of Ex. 1 ( c) -1(e) ). Sales then follow 

a more moderate decrease trend until 2021 ( ~ 6 million CFLs placed on the market, 

and cease completely in 2022.  

Stakeholders have claimed that following the changes recommended by the Oeko (2016) 

report (the SUB scenario) would result in a considerable impact on the lighting industry. 

However, the above analysis of the BAU scenario, in which no change of the exempti ons 

is undertaken, shows that the impacts are already underway and that the amendment of 

exemptions to be undertaken in the SUB scenario is not expected to trigger new impacts, 

but only to accelerate the existing ones, i.e. the impacts shall be realised ov er a shorter 

period.  

In terms of impacts on stock  (see Figure 5) , this phase -out is more moderate, owing to 

the CFL service lives that span the range b etween 6.25 and 14.4 years. In relation to the 

total stock of the BAU scenario, a decrease is observed in 2016, though already apparent 

as early as 2014 for the CFLni non - residential sub -group and only starting in 2017 for the 

sub -groups CFLi non - residenti al and CFLni residential. Though the 2019 total stock still 

comprises 93 % of the 2018 total stock, in 2025, only 40 % of the 2018 stock is still in 

use. This change is more significant for the CFLi sub -groups (only 35 % and 38 % of the 

2018 stock for resi dential and non - residential respectively), which also have larger 

market shares, than for the CFLni sub -groups (66% and 56 % of the 2018 stock for 

residential and non - residential respectively ) . 

In comparison, in the SUB scenario, the 2025 stock is only 22% of that of 2018, though 

here the differences between the various sub -groups are more significant. Though the 

CFLi sub -group stocks decrease similarly (21 % and 23 % for residential and non -

resi dential respectively), the CFLni stock of the residential sub -group is comparatively 

high ( 46  %) while the CFLni non - residential stock is has almost phased -out of stock  in 

2025  (3 %) , probably a result of the lower service life of such lamps in this segmen t.  

The estimation of additional lamps to reach EoL  in the SUB scenario  (see Figure 6)  

may be misinterpreted to represent lamps that have reached EoL e arly. However, in fact 

the number of lamps to reach EoL in both scenarios is not expected to differ before 2025 

(for CFLni non - residential with a service life of 6.25 years and later for other sub -

groups). Rather this number represents lamps that shall rea ch EoL and for which a 

replacement lamp of the CFL kind shall not be available  in the SUB scenario , resulting in 

the need to follow one of the replacement routes.   

Natural phase -out in contrast is expected in both scenarios, starting from 2016. Figure 9 

below presents a comparison of the lamps to be phased out naturally in both scenarios in 

comparison with the additional lamps to undergo a regulatory driven phase -out in light of 

the lack of CFL replacement lamps.  
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Figure 9   Comparison of natural phase - out (BAU and SUB) and additional 

regulatory driven phase - out (SUB) of CFL lamps , millions of units  

 

As can be seen, the trend of both lamps to naturally phase -out and of the lamps to 

undergo a regulatory driven phase -out is similar, even though the total lamps to phase -

out in t he SUB scenario is significantly higher. Though the difference between the two 

groups is high in 2018 as the SUB  phase -out begins, the fact that the two curves start to 

approach each other starting in 2021, suggests that the natural phase -out expected in 

the BAU scenario is only a delay in the general phase -out of CFL lamps.  

The fact that there is a general reductio n in the total stock of CFL lamps in the BAU 

scenario shows that a natural shift away from CFL lamps is taking place. Though in some 

cases it could be said that CFLs are replaced with other than LED alternatives, it is 

assumed that this is the exception, a s individuals who have shifted from incandescent 

and halogen lamps to CFL lamps can be expected to have a preference for an alternative 

that consumes less energy. In this sense, the difference in stock from year to year in 

BAU gives indication of  the natur al volume of CFLs being replaced with LED alternatives, 

even if this number may be to some degree an overestimation. Table 16  further provides 

the numbers of  lamps bei ng ñnaturallyò replaced in BAU (and SUB) with non -CFL 

alternatives and between those experiencing a ñregulatory driven ò phase-out in SUB.  

Table 16  Comparison of CFL ñnaturalò replacements in both  scenario s and 

ñregulatory driven ò replacements in SUB scenario  

 2018  2019  2020  2021  2022  2023  2024  2025  

Natural BAU and SUB 
replacements, millions 
of lamps  

 179     294     385     432     427     399     335     277    

Regulatory driven SUB 
replacements, millions 

of lamps  

0  187     144     138     125     103     78     28    

Regulatory driven 
SUB/ Total SUB 
replacements  -  share  

0%  39 %  27 %  24 %  23 %  21 %  19 %  9 %  

The comparison shows that the additional replacements in the SUB scenario are 

significant . However , at least in the first years the volume of impacts that replacements 

may have on the lighting industry are higher for natural replacements that are expected 

to occur in both scenarios than for regulatory driven replacements only occurring in the 

SUB scenario.  It should also be noted that the share of natural replacements in the BAU 

scenario   
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Á is higher for both types of CFLi lamps -  for which substitutes are understood to be 

more abundant  (see Table 3) ; and  

Á is higher for CFLni non - residential lamps -  which have the shorter service life and 

need to be changed more often, possibly encouraging non - residential users to replace 

luminaires earlier, as he re there is understood to be a lack in alternatives.  

The first two  sub -groups have reached a stock level of 38 % and below in the BAU 

scenario in relation to the 2018 stock, despite there being no necessity to replace such 

lamps with non -CFL alternatives.  For the CFLni non - residual group, the level in 2025 is 

close to 50% that of 2018 (56%) while for CFLni residential it is still close to two thirds 

(66 %).  

Though one could assume that the natural  phase -out in the BAU scenario (also in SUB) 

would differ fr om the regulatory driven phase -out  of the SUB scenario  in that CFLs would 

only be replaced with other lamps where Plug & Play alternatives were available, this 

information suggests otherwise. Despite the communicated  lack of Plug & Play 

alternatives for CFLni lamps, it seems that users are not deterred from phasing -out CFLni 

lamps: In both scenarios, almost half  of the CFLni users can be expected to naturally 

replace such lamps either through a rewiring route or through a replacement of the 

luminaire. In the SUB scenario, by this time all users are expected to have made this 

shift. Though certain costs can be attributed to this shift, which for some may be more 

burdensome than for others, it seems that in many cases such costs are already 

considered accept able  at present .  

As for the costs attributed to replacement of CFL , it is important to realise which 

factors contribute to the estimated range of such costs. To begin with, a first split is 

estimated between lamps to be replaced through rewiring of the ori ginal luminaire and 

between those for which the total luminaire would be replaced. In some cases as much 

as 70% luminaire replacement has been assumed. Given that it is estimated that 

rewiring costs are to be lower than luminaire replacement where this rou te is chosen, it is 

clear that an overestimation of luminaire replacements would result in an overestimation 

of costs.  

Nonetheless, changing the general ratio of 30:70 between the rewiring and replacement 

rout es chosen to 50:50 or to 20:80 only slightly changes  the total costs of thes e 

replacements  (4 % decrease or 2 % increase respectively). In this sense, though it is 

clear that these aspects would impact costs to some degree, the sensitivity to th ese 

changes is smaller.  

Table 17  Comparison of additional rewiring and luminaire replacement costs 

in the SUB scenario, assuming differing ratios between the two 

r outes , millions of EUR , incl uding  VAT  for residential and excluding 

for non - residential  

 2019  2020  2021  2022  2023  2024  2025  

Rewiring 30%   1,184     976     917     858     739     605     484    

Replacement 70%   6,517     5,460     5,196     4,913     4,277     3,531     2,854    

Total 30:70   7,700     6,436     6,113     5,771     5,016     4,136     3,337    

Rewiring 50%   1,973     1,626     1,529     1,430     1,232     1,008     806    

Replacement 50%   4,655     3,900     3,711     3,510     3,055     2,522     2,038    

Total 50:50   6,628     5,527     5,240     4,939     4,287     3,530     2,845    

Rewiring 20%   789     651     612     572     493     403     323    

Replacement 80%   7,447     6,240     5,938     5,615     4,888     4,036     3,261    

Total 20:80   8,237     6,891     6,550     6,187     5,381     4,439     3,584    
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A further factor that has been tested in this respect relates to the costs of implementing 

each of these replacement routes. As explained in Section  4.2 , the costs used in the 

estimation (hereafter referred to as the Oeko estimations) were higher than those 

proposed by LE and the estimation is thus assumed to be more conservative. In a second  

estimation t he LE values (hereafter referred to as the LE estimations), were applied to  all 

cases: 12.5 EUR for the replacement LED lamp needed  (assume d to include auxiliary 

equipment as additional costs not specified), 25 EUR of labour costs in all cases , and 75 

EUR in cases where the luminaire must be replaced . The comparison of these two 

estimations appear s in Table 18  below  and shows that the LE est imation would result in 

28 % less costs . A more progressive estimation  (hereafter referred to as the Progressive 

estimation) , using the LE estimation as basis (lamp and labour costs) but reducing the 

luminaire cost to 25 EUR, would result in a 61% decrease of the costs initially estimated.  

Table 18  Comparison of rewiring and luminaire replacement costs in the SUB 

scenario based on differing equipment and labour costs, millions of 

EUR , incl uding  VAT  for residential and excl uding for non - residential  

 2019  2020  2021  2022  2023  2024  2025  

Oeko Estimation (90 -150 EUR per replacement, depending on route + residential/non - residential)  

Oeko rewiring   1,184     976     917     858     739     605     484    

Oeko replacement   6,517     5,460     5,196     4,913     4,277     3,531     2,854    

Oeko Total   7,700     6,436     6,113     5,771     5,016     4,136     3,337    

LE estimation (112.50 EUR in all cases)  

LE rewiring   639     529     492     459     396     327     263    

LE replacement   4,820     4,079     3,879     3,685     3,226     2,686     2,188    

LE Total   5,459     4,608     4,371     4,144     3,623     3,013     2,451    

Progressive estimation: Lamp costs of 12.50 EUR + replacement luminaire costs of 25 EUR + labour costs of 
25 EUR (62.50 EUR in all cases)  

Prog. rewiring   639     529     492     459     396     327     263    

Prog. replacement   2,291     1,940     1,845     1,753     1,535     1,279     1,042    

Prog.  Total   2,931     2,469     2,337     2,212     1,932     1,606     1,305    

On the basis of this comparison it is thus assumed that further differences in the actual 

costs of replacement could have a significant impact on the actual costs for consum ers.  

In the consultants view, the comparison shows that the replacement costs have a 

relatively high sensitivity to changes in the costs of the individual items (costs of: lamp, 

auxiliary equipment, luminaire and labour). Since the replacement luminaire costs h ave 

the highest contribution to the total costs of replacement, the total cost is most sensitive 

to changes in the price of such items. In this respect it is noted that the price of 

luminaires can vary widely in range. Though some luminaires may be sold fo r as little as 

20 EUR, others can cost a few hundreds of Euro, depending on the design, the materials 

used, etc. In this sense luminaire costs used above (100 EUR and 75 EUR) seem to be a 

good match in terms of representativeness, however costs may vary an d could also be 

adapted to suit budgetary constraints of consumers.  

In both , the LE and the P rogressive estimation, a half hour of labour is assumed in all 

cases. Thus in these estimations the total amount of hours of labour decreases from 234 

to 184  million hours of labour, translating to a reduction of ca. 133 thousand to 104.5 

thousand full time electrician jobs.  

To further give significance to the sensitivity of the analysis to the changes in the 

costs of replacement elements  (lamps, auxiliary equi pment, luminaires and labour), 

the replacement costs are set into perspective with the other costs and benefits 

quantified in the model, namely  the additional purchase costs for CFL replaced with an 
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LED Plug & Play lamp and with the benefits to accumulate in the observed period from 

the reduction in energy consumption of lighting.  

Table 19  Summary of monetary costs/benefits related to CFL regulatory 

driven substitution in SUB, millions of EUR , incl uding  VAT  for 

residential and exclud ing for non - residential  

 2019 2020 2021 2022 2023 2024 2025 

Calculated on the basis of Oeko estimations 

Additional purchase costs 
for LED 

 171     75     34     6    -9    -16    -17    

Additional purchase costs 
for LED + rewiring 

 1,184     976     917     858     739     605     484    

Additional purchase costs 
for LED + luminaire 
replacement 

 6,517     5,460     5,196     4,913     4,277     3,531     2,854    

Energy cost savings -145    -276    -414    -553    -684    -800    -904    

Total  7,727     6,235     5,734     5,224     4,324     3,320     2,416    

Calculated on the basis of LE estimations 

Additional purchase costs 
for LED 

 171     75     34     6    -9    -16    -17    

Additional purchase costs 
for LED + rewiring 

 639     529     492     459     396     327     263    

Additional purchase costs 
for LED + luminaire 
replacement 

 4,820     4,079     3,879     3,685     3,226     2,686     2,188    

Energy cost savings -145    -276    -414    -553    -684    -800    -904    

Total  5,486     4,407     3,992     3,596     2,930     2,197     1,529    

Calculated on the basis of Progressive estimations 

Additional purchase costs 
for LED 

 171     75     34     6    -9    -16    -17    

Additional purchase costs 
for LED + rewiring 

 639     529     492     459     396     327     263    

Additional purchase costs 
for LED + luminaire 
replacement 

 2,291     1,940     1,845     1,753     1,535     1,279     1,042    

Energy cost savings -145    -276    -414    -553    -684    -800    -904    

Total  2,958     2,268     1,957     1,664     1,239     790     384    

Here too, the comparison clearly allows concluding that the price of elements related to 

the replacement costs has a heavy influence on the total net benefit. This is particularly 

true in relation to the costs used for the estimation of replacement costs o f luminaires. In 

all cases it can be seen that in light of the accumulation of energy savings from year to 

year, the annual distance between costs and benefits decreases from year to year. 

Though this difference is still significant where the Oeko  estimati ons for replacement 

costs are used for the calculation, it decreases significantly when using the other 

estimations for the replacement costs (LE estimation and Progressive estimation). It is 

also noted that in both of these estimations, for CFLi lamps, th e net benefit shows that 

the cost of investment is already set -off by the benefits of energy consumption as early 

as 2025 for the LE estimation and 2024 for the progressive estimation.  See Table 20  for 

detail. This early benefit is expected to be further set -off through the benefits related to 

amounts of mercury not to be placed on the market through the earlier phase -out.  
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Once again, these res ults should be observed against the background that a natural 

phase -out is already underway accounting for a reduction of two thirds of the CFL stock  

by 2025 . In the natural phase -out, CFLi account for a larger share of lamps being 

replaced and also have a  larger availability of Plug & Play alternatives, corresponding to 

lower replacement costs. Nonetheless, around a third of CFLni residential lamps and 

about a half of CFLni non - residential ones are also to be replaced in this period, for which 

it is unders tood that in most cases the luminaire replacement route shall be necessary, 

corresponding to higher costs. It is thus assumed that consumers are voluntarily facing 

substitution costs of at least a similar order in the period between 2019 and 2025.
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To summa rise, the various costs and benefits (monetary and non -monetary) are detailed against each other in the table below, also 

providing detail as to the sensitivity of results where this has been explored.  

Table 20  Summary of lamps affe cted and costs and benefits related to CFL regulatory driven substitution in SUB 

(monetary and non - monetary), units noted in the left column   

Worst case estimations are marked with red, best case estimations with green. Cost benefit estimations are all in relation to regulatory driven phase-out of lamps in 

SUB scenario. Per capita results appear in blue script.  

 2019  2020  2021  2022  2023  2024  2025  

Lamps to be replaced naturally in BAU and SUB, millions of lamps   294     385     432     427     399     335     277    

Lamps to be replaced naturally in BAU and SUB, lamps per capita   0.57     0.75     0.84     0.83     0.78     0.65     0.54    

Regulatory driven phase -out of lamps in SUB, millions of lamps   187     144     138     125     103     78     28    

Lamps to be replaced naturally in BAU and SUB, lamps per capita   0.36     0.28     0.27     0.24     0.20     0.15     0.05    

Replacement costs (Oeko estimations), millions of EUR  7,872     6,511     6,148     5,777     5,008     4,120     3,320    

Replacement costs (Oeko estimations), EUR per capita   15.39     12.71     11.98     11.25     9.74     8.00     6.44    

Energy cost savings, millions of EUR   145     276     414     553     684     800     904    

Energy cost savings, EUR per capita   0.28     0.54     0.81     1.08     1.33     1.55     1.75    

Net monetary benefit (Oeko), millions of EUR  7,727     6,235     5,734     5,224     4,324     3,320     2,416    

Net monetary benefit (Oeko), EUR  per capita   15.10     12.17     11.18     10.17     8.41     6.45     4.69    

CFLi share thereof, millions of EUR  3,032     2,051     1,851     1,504     1,042     552    183    

CFLi replacement costs per lamp, EUR/lamp  22.11 20.68 19.47 18.04 15.98 12.29 6.18 

CFLni share thereof, millions of EUR  4,695     4,185     3,883     3,720     3,282     2,769     2,233    

CFLni replacement costs per lamp, EUR/lamp   94.76     92.86     90.88     88.85     86.15     82.72     78.19    

Additional WEEE, Worst case, 1 lamp, millions of Kg  112.0  94.7  90.1  85.6  74.9  62.3  50.7  

Additional WEEE, Worst case, 1 lamp, Kg per capita   0.22     0.18     0.18     0.17     0.15     0.12     0.10    

Additional WEEE, Worst case, 1.5 lamps millions of Kg  87.4  72.4  68.9  64.8  56.0  45.7  36.6  

Additional WEEE, Best case, 1 lamp, millions of Kg  56.0  47.4  45.0  42.8  37.4  31.2  25.4  

Additional WEEE, Best case, 1.5 lamps millions of Kg  43.7  36.2  34.4  32.4  28.0  22.9  18.3  

Additional WEEE, Best case, 1.5 lamps, Kg per capita   0.09     0.07     0.07     0.06     0.05     0.04     0.04    

Total Hg placed on the market, BAU, LE estimation, Kg  349.0  266.9  255.0  221.3  182.6  138.5  102.7  

Total Hg placed on the market, SUB, LE estimation, Kg  15.8  12.1  11.5  0.0  0.0  0.0  0.0  

Avoided Hg, LE estimation, Kg  333.2  254.8  243.4  221.3  182.6  138.5  102.7  
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Avoided Hg, LE estimation, mg per capita   0.65     0.50     0.47     0.43     0.35     0.27     0.20    

Total Hg placed on the market, BAU, RoHS threshold estimation, Kg  544.3  420.4  401.6  348.5  287.6  218.1  161.7  

Total Hg placed on the market, SUB, RoHS threshold estimation, Kg  24.6  19.0  18.2  0.0  0.0  0.0  0.0  

Avoided Hg, RoHS threshold estimation, Kg  519.6  401.4  383.4  348.5  287.6  218.1  161.7  

Avoided Hg, RoHS threshold estimation, mg per capita   1.02     0.78     0.74     0.67     0.56     0.42     0.31    

Rough estimation of job losses in the lighting sector CFLi  Estimated by LE as 5,500 jobs in total (for the duration of the phase -out)  

Rough estimation of job losses in the lighting sector CFLni  Estimated by LE  as 2,800 jobs in total (for the duration of the phase -out)  

Rough estimation additional electrician jobs to support CFL phase -out  27,538    22,429    21,371    19,943    17,061    13,719    10,811    
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5.  Linear and non - linear fluorescent lamps ï General 

purpose lighting  

5.1.  Exemptions in the scope of this section  

The current chapter covers impacts related to exemptions 2 (a) (1 -5) and 2 (b) (3) 

specified below for the use of mercury in linear fluorescent lamps (LFL) and non - linear 

fluo rescent lamps.  

Ex. 2 (a) : Mercury in double -capped linear fluorescent lamps for general lighting purposes 

not exceeding (per lamp):  

(1) . Tri -band phosphor with normal lifetime and a tube diameter < 9 mm (e.g. T2): 

5 mg; Expires on 31 December 2011; Expires  on 31 December 2011; 4 mg may be 

used per lamp after 31 December 2011;  

(2) . Tri -band phosphor with normal lifetime and a tube diameter Ó 9 mm and Ò 17 

mm (e.g. T5): 5 mg; Expires on 31 December 2011; 3 mg may be used per lamp 

after 31 December 2011  

(3) . Tri -band phosphor with normal lifetime and a tube diameter > 17 mm and Ò 

28 mm (e.g. T8): 5 mg; Expires on 31 December 2011; 3 .5 mg may be used per 

lamp after 31 December 2011  

(4) . Tri -band phosphor with normal lifetime and a tube diameter > 28 mm (e.g. 

T12): 5 mg; Expires on 31 December 2012; 3 .5 mg may be used per lamp after 31 

December 2012;  

(5) . Tri -band phosphor with long lifetime (Ó 25 000 h): 8 mg; Expires on 31 

December 2011; 5 mg may be used per lamp after 31 December 2011  

Ex. 2 (b)(3) :  Non - linear tri -band phosphor lamps with tube diameter > 17 mm (e.g. T9); 

No limitation of use until 31 December 2011; 15 mg may be used per lamp after 31 

December 2011;  

For convenience, the abbreviations specified in the exemptions above shall be used to 

differentiat e between the various lamps covered by each exemption: T2; T5; T8; T12; 

Longlife ( LL)  (either LL T5 or LL T8) and T9 (representing exemptions covered by Ex. 

2(b) (3).  

It is assumed that T2 and T12 lamps are naturally phasing out . This was confirmed by LE 

in  the stakeholder meeting and has also been conveyed in the correspondence related to 

the exemption requests . For T2, a renewal of the exemption  (Ex. 2(a)(1))  was 

recommended and impacts are not expected to differ between the scenarios. For T12, 

such lamps are understood to have been prohibited through the Ecodesign Directive, thus 

despite the exemption being recommended for revoke, the scenarios are not expected to 

differ.  

Most impacts, related to a possible change of exemptions  2(a)(2), 2(a)(3) and 2(b)(3 ) , 

are expected to incur in relation to lamps covered by the exemptions themselves  (i.e. T5, 

T8 and T9 lamps respectively) , and are detailed in the sections to follow.  
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Though the exemption for LL lamps was recommended for renewal, such lamps may be 

used i n some cases to substitute normal lifetime T5 and T8  lamps , facing a regulatory 

driven phase -out in the SUB scenario . T hus, spillover effects  can be expected from the 

revoke of exemptions 2(a)(2) and 2(a)(3) on the further manufacture and use of LL 

lamps, i.e., lamps covered by Ex. 2(a)(5) .  

Though spillover effects may also  be relevant for special purpose  double capped linear  

lamps, covered under Ex. 2 (b) (4), such effects are discussed in chapter  3 and chapter  7 

and thus not specified here in detail.  

5.2.  Expected market development in each of the scenarios  

In the following chapter, estimations are made as to the expected differences between 

the BAU scenario and the SUB scenario (see Section  3.1  for detail)  in relation to the lamp 

market situation and subsequent impacts.  

To understand the differences in sales and subsequently of the European stock of LFL 

lamps over the years 2014 -2025, MELISA sales and stock data has been used as a 

source of data for the BAU  scenario. The SUB scenario is developed on the basis of these 

data, assuming that exemptions 2 (a) (2 -4) are revoked in 21 July 2016, and that a 

transition period of 18 months, until 21 January 2018, is provided to ease the phase out 

of relevant lamps. For the purpose of this study, it is assumed that lamps already placed 

on the market at retailers throughout the transition period shall still be circulated until 

the end of the calendar year 2018. In this sense, the share of lamps falling under these 

exemptio ns is subtracted from the SUB scenario starting 2019. Exemption 2 (b) (3) was 

recommended for renewal for three years. It is assumed that thereafter the exemption 

shall be revoked (21 July 2019), with an 18 month transition period (21 January 2021). 

Lamps co uld still be circulated on the market until the end of 2021. Similarly, it is 

expected that following the recommended five year renewal of exemption 2 (a) (5), that 

the exemption shall later be revoked in 22 July 2021 and provided a transition period 

until 2 1 January 2023. As of January 2024, it is expected that lamps falling under 

exemptions 2 (a) (1 -5) could no longer be placed on the EU market.  

A further aspect contributing to the difference between scenario BAU and scenario SUB is 

related to the market sal es of LL lamps. Theoretically, LL lamps can be produced in 

different diameters and lengths and in so far provide a possible substitute for other LFL 

lamps. As it has been understood that LL lamps exist for T5 and T8 lamps, in the SUB 

scenario, it is assume d that subsequent to the publication of the Oeko - Institut 

recommendations (Gensch et al. 2016)  that sales increase by 10% in relation to BAU 

sales of the same year, to create a ñstockò of LL substitutes for T5 and T8 lamps.  

It is noted that the scenarios are expected to be identical until 2016, after which the 

change to LL lamps is to be reflected in market sales and thus expected to result in 

various impacts. In 2019 T5 -  and T8 disappear from the market, with T9 following th ree 

years later and LL lamps no longer sold starting 2024.  

Figure 10  and Figure 11  thus show the development of the sales and stock of lamps in 

the EU 28 over the period 2014 -2025 on this basis. The scenarios are identical until 

2018, with differences apparent starting 2019. The development of the BAU scenario 

after this year is portrayed with a dotted line, in comparison to the solid line and ñfilledò 

surface of the SUB s cenario trends. The diagrams provide the annual sales volumes for 
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each lamp type (T5, T8)  for each scenario, as well as a breakdown to residential and 

non - residential lamps. For LL lamps and T9 lamps, a certain market share is assumed on 

the basis of the n umber of lamps on the market in 2013/2014. For T9, according to LE 

data, it is assumed that 6 million lamps were on the market in 2013. On this basis , as T9 

lamps are understood to be included in the VHK data for T5, their share is assumed to 

account for 8% of the total  T5 sales  volume. As according to LE there were ~9 million LL 

lamps on the market in 2014, it has been assumed that 6 million were LL T8 and 3 

million LLT5 (or a share of 2% or 4% of the total volume respectively). The rest of the 

market volu mes are assumed to be T8 and T5 lamps, 98% and 88% respectively. 

Though this data has been fed into the calculation and allows estimations of various 

impacts in the following sections, the data in Figure 10  and Figure 11  has been simplified 

and shows only the totals, with T8 data representing both T8 and LL T8 and with T5 data 

rep resenting T5, T9 and LL T5.  

Figure 10  Development of sales in the EU 28, in millions of lamps  

The SUB development (filled line) can be seen on the background of the BAU development (dotted line) for 

T8 and T5 lamps, as well as the breakdown to residential and non-residential lamps. Data is absolute and 

not stacked. 

Own compilation based on data from (VHK 2016) 

The numbers above are expected to be an over estimation. LE (LightingEurope 2017b)  

explain ñAccording to the sales numbers c ollected by LightingEurope, the curve 

representing the sales of T8 is too high in 2015 when compared with the actual sales 

accumulated to LightingEurope level. We can surely state this since our companiesô 

together cover over 80% of the linear fluorescent market in Europe. The decline of the T8 

sales does not match our expectations. In 2020 our sales estimations for both T8 and T5 

are less than half of the numbers indicated in the graph. This is a point where we do not 

agree with the original VHK report. Li ghtingEurope agrees that the trend will remain a 

decreasing one. The reason is that LED luminaires overtake the market of new install 

base. We would like to highlight again that LED retrofit solutions for T5 lamps are 

currently almost not available at all in the EU market. The reason of the decline in the 

sales numbers is instead that new LED luminaires are used for renovation and new 
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building projects .ò As the data basis for this statement is confidential, the current 

estimation has not been taken into con sideration, however on the basis of the LE 

statement, it should be noted that sales are expected to be significantly lower in the 

future years and thus also other linked impacts.  

Though changes to the exemptions to be implemented in the SUB scenario have a near 

to immediate impact on the trend in sales of lamps, this impact is more moderate in 

relation to the stock of lamps in use in the EU at a certain point in time, as suggested 

from comparing the diagrams. Though the lamps may no longer be sold shortly after the 

revoke of an exemption, their service lives vary (VHK 2016)  from 9.7 years for T8 non -

residential (shortest)  and to 28.6 years for T5 residential (longest). Actual phase out 

from the stock of lamps in use is thus expected to begin in the years to come and thus 

not relevant in the observed period. For T8 non - residential lamps, phase out of lamps 

placed on the market in 2019 is only expected to start in 2028. For other LFL lamps, 

actual phase -out only starts much later in light of longer service live s (>10.5 years) and 

is due to extend over a longer period of time. Furthermore, though a decreasing trend 

can be observed in the stock development for the use of LFL in non - residential areas 

(more moderate in BAU than in SUB, but apparent in both), for res idential uses this trend 

is much more moderate. This is probably conn ected to the longer life of LFL  in the 

residential sector (18.6 and 28.6 years for T8 and T5 respectively) as well to the 

tendency in non - residential uses to replace groups of luminaires and not just single 

installations (for example during renovation of offices).  

Figure 11  Stock development in the EU 28, millions of lamps  

The SUB development (filled line) can be seen on the background of the BAU development (dotted line) for 

T5 and T8 lamps, as well as the breakdown to residential and non-residential lamps. Data is absolute and 

not stacked. 

Own compilation based on data from (VHK 2016) 

In cases where a lamp reaches its end of life, it is expected that the consumer sh all seek 

a replacement lamp or in some cases a replacement luminaire. Data from the MELISA 

model (VHK 2016)  has been used to determine how many lamps reach EoL per year. As 

explained above, LFL lamps have relatively long service lives. As the first lamps to b e 
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