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Lamps  

Information from the African Region, Canada, EU, Japan, Norway, USA and other stakeholders (CLASP, JLMA, ZMWG, Lighting Europe) 

Compact Fluorescent Lamps (CFL) 

1. Category of mercury-added 
product 

Lamps  
 

2. Further description of the 
product 

Compact fluorescent lamps (CFL) 

3. Information on the use of the 
product 
 

Compact fluorescent lamps (CFLs) are energy-saving lamps, available in a wide range of 
wattages, types and sizes. In CFLs, the ballast can either be integrated into the lamp (CFL with 
ballast (CFL.i) or separated from the lamp (CFL without ballast (CFL.ni)) (Gensch, et al., 2016). 
CFLs are regularly used for both commercial (i.e. retail, office, hospitality and leisure premises) 
and residential use, as energy-saving alternatives to incandescent lights (Gensch, et al., 2016). 
CFL.is are screw-based lamps which can be directly connected to 230V and 110V lightbulb 
sockets (e.g. E27). CFL.nis can only operate as spare parts in a luminaire, which contain a 
specific electronic driver or ballast. 
 
A small amount of mercury is present in all CFLs, as it is necessary for the low-pressure gas 
discharge (Gensch, et al., 2019). In CFLs, ultraviolet light is generated by driving an electric 
current through a tube, which contains argon and mercury. This stimulates the phosphor 
coating to produce visible light. CFLs initially require more energy when they are first turned 
on compared to alternative lamps, but they tend to use 70% less energy than incandescent 
bulbs on average. The ballast provides sufficient voltage to initially power the CFL, then 
regulates the current (US EPA, 2019a).  
Mercury is considered vital to the conversion of electricity into ultraviolet light, which is then 
converted into visible light (Gensch, et al., 2019). Lighting Europe suggests that although alternatives to mercury in 
CFLs, such as noble gases, were considered, they did not provide the same level of lamp performance in regard to 
lifetime, output or energy consumption (Lighting Europe, 2016).  
 

General composition 

of a CFL.i lamp (US 

EPA, 2019a)  
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CFL.nis require a variety of different drivers included in the luminaire, enabling operation with 
different wattages, tube diameters, gas pressures and electrode pre-heating, resulting in 
application-related light distributions, efficiencies, dimming and lifetimes. CFLs can be divided 
into normal life and long-life lamp types (>20 000 hours).  
 
Range of mercury content 
The average mercury content in CFLs has reduced by at least 20% over the past several years 
(US EPA, 2019b). In the USA, typical mercury content of CFLs is 0.9-4 mg per lamp (COWI and 
ICF, 2017). 
 
African Region 
CFLs have been commonly used in both domestic and professional applications, most often indoors in table lamps 
and downlights, as well as in wall-washers and in some countries, streetlights. These products were developed in the 
late 1970’s / early 1980’s with the goal of reducing power consumption for lighting. All CFLs contain mercury. They 
can take up to five minutes to warm up to full brightness, they are fragile, and they have short lifetimes compared to 
LED. CFLs come in two types – those which are integrally ballasted (CFLi) and those which are not integrally ballasted 
(CFLni) – also called “pin-base CFLs”. 

• Compact Fluorescent Lamp – integrally ballasted (CFLi): A fluorescent lamp designed to replace an incandescent 
lamp. Consists of a fluorescent tube that is curved, twisted or folded to fit into the space of an incandescent lamp, 
and incorporates an electronic ballast in the base of the lamp. Each lamp contains 3-10 milligrams of mercury. 

• Compact Fluorescent Lamp – non-integrally ballasted (CFLni): A fluorescent lamp where the ballast operating the 
lamp is contained inside the fixture into which the pin-base CFLni lamp is inserted. The “ni” stands for non-
integrated, meaning the ballast is not integrated within the lamp. Each lamp contains 3-10 milligrams of mercury. 

 
Norway 
Contrary to input submitted by other parties, CFLni bulbs should not be classified as “spare parts”.  They are a 
finished, regulated product sold commercially with a CE mark. They are subject to regulations under multiple 
directives, and have safety standards prescribed for them.  CFLni are a finished product that is used in conjunction 
with another finished product, a lighting fixture.  In much the same way that a compact disc (CD) is not a spare part 
for a CD player, CFLni are not spare parts for CFLni fixtures.  The consumer can choose the music and can choose the 
fluorescent bulb, and both enable the equipment they are put into to provide a service.   
 

CFL.ni lamp 
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Japan Lighting Manufacturers Association (JLMA) 
Non-integrated fluorescent lamps without a (electronic) ballast/control gear i.e. linear fluorescent lamps (LFL) and 
also named non-integrated CFL lamps (CFL-ni) are considered to be maintenance or repair parts for luminaires, and 
the Japanese government requires that the supply of spare parts comply with the lighting industry's standards of 10-
year lifetime of a luminaire. Spare parts are also exempt from RoHS regulations. 
 
ZMWG 
India is one of the largest global users of mercury containing lamps, with almost 28 million pieces of CFL lamps and 
132 million pieces of LFL sold annually (2018). 
 
Under the RoHS directive https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02011L0065-
20200301&from=EN   
 Art. 4 and  Art. 3(1), (2) , (27) ‘spare part’ means a separate part of an EEE that can replace a part of an EEE. The EEE 
cannot function as intended without that part of the EEE. The functionality of EEE is restored or is upgraded when 
the part is replaced by a spare part; 
Furthermore lamps and luminaires are electric and electronic equipment on their own right, and a product cannot 
be an EEE and a spare part at the same time. 
 
CFL i and ni are part of the lighting equipment category under the EU RoHS directive and not spare parts. Spare 
parts should also follow the same restrictions as same/similar products under EU law unless previously on the 
market – also spare parts usually are not finished products - CFLnis are finished products.  
https://ec.europa.eu/environment/system/files/2021-01/FAQ%20key%20guidance%20document%20-%20RoHS.pdf 
 
LightingEurope 
CFL-I lamps are screw-based lamps with an integrated electronic driver that can be connected directly to the mains 
voltage and are used in luminaires found  in many applications, mainly used in residential applications (e.g., homes, 
garages, gardens etc.) 
CFL-ni lamps are non-integrated non-screw-based lamps where the electronic driver is situated in the luminaire and 
not in the lamp. There are many different types of electronic drivers that are used by luminaire manufacturers and 
also many different standardised sockets. These luminaires are used for a large variety of professional applications 
and installed and maintained by professionals (for example in corridors, relaxation areas and meeting rooms in 
dimming controlled applications like offices, retail, hotels, apartments, hospitals, schools, elderly homes, theatres, 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02011L0065-20200301&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02011L0065-20200301&from=EN
https://ec.europa.eu/environment/system/files/2021-01/FAQ%20key%20guidance%20document%20-%20RoHS.pdf
https://images.philips.com/is/content/PhilipsConsumer/PDFDownloads/Global/ODLI20150821_002-UPD-en_AA-office-application-guide-INT.pdf
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exit signs, industrial lighting, waterproof or explosive atmosphere applications, residential streetlighting, railway and 
metro stations, trains, battery powered emergency lighting luminaires, medical applications etc). 
 

4. Information on the availability 
of mercury-free (or less-mercury) 
alternatives 
 

EU, supplemented by USA 
Main alternatives: Light emitting diodes (LEDs), incandescent light bulbs, halogens 
There are three potential alternatives to CFLs: LEDs, incandescent light bulbs and halogens.  
Halogens and incandescent light bulbs consume a lot more energy than CFL.is, which is why countries are already 
phasing them out. The U.S. Energy Star program has demonstrated a 13-watt, 8,000-rated-hour-life CFL (60-watt 
equivalent; a common light bulb type) that is recycled at the end of its life will save 376 kWh over its lifetime, thus 
avoiding 4.3 mg of mercury1.  In the EU they were banned from sale from September 2018 according to the EU energy 
regulations (RoHS Directive 2011/65/EU) 
 
LEDs therefore offer the most suitable alternative to CFL.is. The lighting industry is evolving from a market primarily 
focused on discharge lamp technology to a market focused on LED technology (Gensch, et al., 2019) for general 
lighting purposes. In 2013, LEDs comprised only 5% of the market share in the EU, yet this is expected to increase to 
60% by 2020 and 80% by 2030 for general lighting purposes. In the US and Canada, LEDs are also expected to gain 
market share, as they begin to displace CFL.is. Many retailers, such as Walmart, and manufacturers, such as General 
Electric, are moving away from the use and production of CFL.is altogether (COWI and ICF, 2017). 
 
For CFL.nis, however, the transition to LEDs is predicted to only be 8% by 2020. Beyond Europe, CFL.ni lamps will 
remain in the market, as spare parts for installed CFL.ni-based luminaires. Following the EU ban of halogen bulbs 
under Regulation (EC) No 244/2009 from January 2019, LED lamps are reported to be the only mercury-free 
technology on the European market (Gensch, et al., 2016). Incandescent light bulbs also do not comply with 
Regulation (EC) No 244/2009, and as such, the phasing out of inefficient incandescent light bulbs is already 
underway. There are also a number of new material options for LEDs, such as organic LEDs (OLEDs) and graphene 
lighting, which may replace the metal-based semiconductors more regularly used today. However, these are new to 
the market, and it is yet to be determined if their efficiency and lifecycle impacts will be preferable to LEDs (COWI 
and ICF, 2017). 
 
Canada 

 
1 https://www.energystar.gov/ia/partners/promotions/change_light/downloads/Fact_Sheet_Mercury.pdf 
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The primary mercury-free alternative to mercury-containing lamps are Light Emitting Diodes (LEDs). LEDs use a 
semiconductor as a light source and have very high energy efficiency and significantly longer lifespans than 

fluorescent lamps. LEDs also appear to be the main replacement component for lamp components in 
infrared light detectors and radiation detectors.1  
 
LEDs have been on the market for 30 years but have seen a dramatic rise in demand in the last 5 years.1 Large 
lighting manufacturers are phasing out the production of traditional lighting products in favour of greater 
production of LEDs.2 Major companies such as GE and Philips are actively promoting the shift from CFL to LED and 
North America’s lighting market is predicted to be 70% LED and 4% CFL by 2020.3  

 
African Region 
In the past, CFLs were commonly used in households, offices, schools and elsewhere, but they are increasingly being 
replaced now by LED. Mercury-free LED replacements for CFLi and CFLni lamps are widely available in lighting markets 
everywhere. These alternatives are available in thousands of different shapes and sizes, levels of light output, color 
renderings and color temperatures. LED retrofit lamps are available to operate both in a regular light bulb socket 
(mains voltage) and on the pins of a fixture that takes CFLni. Research on the availability of CFLni pin bases has shown 
that of the 19 types of CFLni base types (e.g., 2G7, 2GX-7, 2G11, etc.), LED retrofits are available today for 16 of them, 
or 85% of the base types. For the three which LED replacements were not immediately available, the reason given 
was the low volume of sales for these base types. However, suppliers in China said there are no technical impediments 
for manufacturing LED retrofit lamps for these base types and manufacturers confirm they can be produced within a 
few months on request. (Swedish Energy Agency, 2020) 
 
Norway 
LEDs are a mercury-free alternative which is a cost effective and direct replacement for CFLs. LEDs are twice as 
efficient as CFLs (they use half the power to produce the same light) so they also reduce mercury emissions from 
coal-fired power stations. Due to their longer lifetime, efficiency and colour quality, LEDs are suitable for lighting in 
the home and in professional applications, including office lighting, schools, street lighting and much more (Zissis et 
al., 2021).  LEDs achieve 50-90% energy savings vs traditional lighting technologies and have lifespans of 15,000 to 
50,000 hours. LEDs are mercury-free and unlike CFLs are not hazardous waste. Both the United Nations 
Environment Programme (UNEP, 2021) and the United Nations Industrial Development Organisation (UNIDO, 2021) 
have established global programmes to phase-out both CFLs and LFLs between 1 January 2023 and 1 January 2025 
because they are inefficient and toxic.  
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Japan Lighting Manufacturers Association (JLMA) 
Fixtures that use CFLni should be replaced with LED fixtures to reduce the demand for CFLni. If LED fixtures are cost-
prohibitive, there is also a way to replace incandescent light bulb fixtures so that they can be replaced with readily 
available incandescent bulb substitute LED lamps.  
 
Expert/ZMWG comments on information from EU 
In the EU halogen and incandescent were banned from sale from September 2018 according to the EU energy 
regulations ( Ecodesign directive). CFLis will also be banned via the same directive by 1st September 2021.  
EU Directive 2011/65 is not banning CFLs, nor incandescent or halogens. The directive 2011/65 limits the maximum 
allowed content of mercury in CFLs. 
 
However, under the EU Ecodesign directive, which looks mainly at the energy efficiency of products including 
lighting, Commission Regulation 2019/2020 of 1st October 20191 agreed, via an energy efficiency formula, to ban 
Linear fluorescent Lamps (LFLs) T2 and T12 and Compact Fluorescent Lamps (CFLs) with integrated ballast (CFLi) 
by 1st September 2021, and certain lengths (2-foot, 4-foot and 5-foot) of T8 linear fluorescent lamps by 1st 
September 2023.   
 
The estimate on CFL.nis provided below is now out of date given the latest CLASP /Swedish Energy Agency data.  
According to the Oko Institute report published 10 July 2020 – 
https://rohs.exemptions.oeko.info/fileadmin/user_upload/reports/RoHS_SEA_Lamps_2020_Revision-
Final_10072020.pdf 
 
The Business as usual (BAU)shipments look like this: 
 

 
 

https://ec.europa.eu/growth/industry/sustainability/product-policy-and-ecodesign_en
https://ec.europa.eu/growth/industry/sustainability/ecodesign_en
https://rohs.exemptions.oeko.info/fileadmin/user_upload/reports/RoHS_SEA_Lamps_2020_Revision-Final_10072020.pdf
https://rohs.exemptions.oeko.info/fileadmin/user_upload/reports/RoHS_SEA_Lamps_2020_Revision-Final_10072020.pdf
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So calculating it for 2021, in Europe we have 44.8 million units sales CFLni and 44.7 million (13.3 + 31.4) unit sales 
LED to the residential and professional sectors.  Thus, it is 50% LED already in the market, not 8%.   
 
Also LED replacements for CFLnis are available. See e.g. 
https://products.gecurrent.com/sites/products.currentbyge.com/files/documents/document_file/LEDL007-GE-LED-
Replacement-CFL-Plug-In-Sell-Sheet.pdf 
 
CLASP 

• CFLi: Retrofit LED lamps are available for 100% of screw/bayonet-base (CFLi) 
applications – those installations which operate on mains voltage sockets, such 
as the screw-base or bayonet base sockets commonly found in households.  
There are both frosted LED bulbs that provide diffuse lighting and there are ones 
that show a yellow filament made up of LEDs which work well in chandeliers and 
fixtures that need a ‘sparkle’ effect.  The drivers for LED lamps have become so 
small that they can now fit in the screw cap of the lamp itself, as shown in the 
picture to the right in this LED filament bulb.  

 

• CFLni: Retrofit LED lamps are available for 88% of pin-base (CFLni) installations 
(Oko-Institut, 2020).  Many new products have been introduced in the last 2 years – for example, see this 
webpage for Signify.2  LED products are offered for the vast majority of CFLni applications, operating in the same 
fixture, on the same ballast in the existing luminaire – so there is no need to change the fixture or rewire, it is 
simply a question of installing the LED retrofit into the existing luminaire and the end-user can enjoy mercury-
free lighting which is twice as efficient than the CFL. For the small percentage of applications where direct 
retrofits are not available, researchers contacted LED retrofit lamp manufacturers and asked about these few 
(uncommon) base types.  The companies, which were based in China, responded that they can produce any LED 
retrofit lamp that is needed - there is no technical barrier to create LED substitutes for all CFLni, it is just a 
question of volume (Sweden, 2020).   

 
NRDC 
CFLi: there are literally thousands of mercury-free alternatives to general service lamps. LED replacements come in 
different color temperatures, different base types, a wide range of light levels, and can be diffuse light or not (sparkle 

 
2 Some examples of the wide variety of CFLni retrofit lamps: https://www.lighting.philips.com/main/prof/led-lamps-and-tubes/led-pl-lamps  

https://products.gecurrent.com/sites/products.currentbyge.com/files/documents/document_file/LEDL007-GE-LED-Replacement-CFL-Plug-In-Sell-Sheet.pdf
https://products.gecurrent.com/sites/products.currentbyge.com/files/documents/document_file/LEDL007-GE-LED-Replacement-CFL-Plug-In-Sell-Sheet.pdf
https://www.lighting.philips.com/main/prof/led-lamps-and-tubes/led-pl-lamps
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effect), and many models are also dimmable. LED lamps were designed as a drop-in retrofit product, so 100% of 
sockets are retrofittable. No rewiring or alterations are needed. They offer longer service life, instant full brightness 
and are up to twice the efficiency of CFLs. LED replacement lamps are highly cost effective, whether replacing an 
incandescent, halogen or CFLi. 
 
CFLni: LED versions for nearly all of the pin-bases are available to replace existing CFLni with no rewiring necessary.  
For the three base types missing, researchers contacted suppliers in China and enquired why these were not available 
– the reason given is that they are very low sales volume, so it wasn’t worth developing them in LED – however, they 
confirmed these could be made if an order for 10,000 units was placed. These LED replacements for CFLni bulbs 
contain no mercury, have up to two to three times longer life (or more) and are roughly twice as efficient – cutting 
related energy bills in half.   
 
LightingEurope  
CFLi 
For many applications, LED integrated screw-based lamps are entering the EU market of different efficiency, quality 
and pricing levels. The situation for other markets on affordability and availability of high-quality LED alternatives 
might be different than in the EU region.  
 
CFLni & LFL-ni lamps 
LED substitutes are entering the market for several applications but are not available for all lamp types, due the 
diversity of lamps, nor for all applications with various efficiencies, lifetime quality and price levels (from low to high 
end products). LED substitutes show non-compatibility issues with many drivers used in installed existing lighting 
fixtures. LightingEurope estimates non-compatibility, and therefore no substitutes, for about 50% of the cases in the 
EU (ref. Oko Institute 10 July 2020 – Table 2-2) due to the large variety of electronic driver topologies used in installed 
luminaires. LED lamps are not allowed as replacement lamps in most emergency luminaires. Light distribution and 
colour is often different compared to CFL. 
To avoid quality and safety issues in the application related insurance requirements for buildings, advice from 
professional installers is inevitable, e.g., to rewire the luminaire or exchange the entire luminaire (both at high cost 
for the user). See ref. LightingEurope, September 2020 presentation at UN vertical lamps meetings). (see installers 
guidance links: Signify, Ledvance and Tungsram). 
 

5.(i) Information on the technical 
feasibility of alternatives 

EU 
The technical feasibility of retrofitting LEDs is lower for CFL.ni than for CFL.i.  

https://rohs.exemptions.oeko.info/fileadmin/user_upload/reports/RoHS_SEA_Lamps_2020_Revision-Final_10072020.pdf
https://www.assets.signify.com/is/content/Signify/Assets/philips-lighting/global/20210430-corepro-led-plc-pll-ballast-compatibility.pdf
https://www.ledvance.com/professional/services/led-lamps-compatibility/ecg-compatibility/index.jsp
https://tungsram.com/en/documents/Tungsram-Dimmer-Compatibility-for-220-240V.pdf
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 According to information provided by an industry group, CFL.ni lamps do not have adequate substitutes for the full 
portfolio of lamps. The industry group also states that a lack of control gear compatibility and the series of lamp bases 
available are likely to force users to replace the entire luminaire. However, CFL.nis comprise a relative minority of the 
market (The Lightbulb Company, 2019). 
 
It is technically feasible to retrofit LEDs for CFL.is for general lighting purposes, although in some cases retrofit 
products are limited in their capacity to provide the same wattage and lumen output as CFLs (Gensch, et al., 2019). 
Regarding long-life CFL.is, it has been reported that there are limited LED alternatives available due to differences in 
weight, light distribution and shape (Lighting Europe (2017).  
One technical issue with LEDs is their sensitivity to heat. If exposed to temperatures exceeding recommended levels, 
this can result in a reduction in the lifetime of the product (Gensch, et al., 2019). However, compared to competing 
technologies, LEDs bear significantly longer lifetimes, benefiting consumers as fewer purchases are required (COWI 
and ICF, 2017). In addition, relative to incandescent lighting, LEDs are 90% more efficient. Due to their longer lifetime, 
efficiency and directional nature, LEDs are particularly applicable to commercial settings (US EPA, 2019c). Increasingly, 
they are also being used in street lighting, garage lighting and for illuminating homes. 
 
Regarding special purpose lamps, replacement by alternatives is expected to be less feasible, as these lamps tend to 
be tailor-made (COWI and ICF, 2017). In recent years, LEDs have been applied to some special purpose lighting 
applications. However, further developments are expected to be slower than general lighting applications. 
 

According to information provided by an industry group, it is technically feasible to lower the mercury content in CFLs 
below Minamata maximum concentrations. In many countries, for example in the EU and Australia, the mercury 
content restriction on CFL.is is 50% lower than Minamata standards (2.5 mg per lamp compared with 5 mg per lamp 
under Minamata).  
A study by the Swedish Energy Agency (2019) concluded that mercury-free alternatives have the technical feasibility 
to replace fluorescent lamps, enabling exemptions under Directive 2011/65/EU on the restriction of the use of certain 
hazardous substances in electrical and electronic equipment (RoHS Directive) for CFLs to be allowed to expire. 

 
African Region 
For CFLi, it is fully technically feasible to retrofit LEDs into sockets that previously had CFLi’s. The LED retrofit lamps 
are smaller, lighter in weight, last longer, are more efficient and are at or near price parity with CFLi. There is simply 
no reason to maintain any CFLi on the market. Several African countries are moving to phase-out CFLi through a 
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lighting regulation being finalised now in SADC and EAC, under the UNIDO Energy-Efficient Lighting and Appliances 
project. (SACREEE, 2021) 
 
For CFLni, a recent study published by the Oko-Institute and VHK determined that 89% of CFLni lamps are “plug and 
play retrofit” (Oko-Institut, 2020). This estimate in the Oko-Institut analysis relies on data published by the lighting 
industry and Sweden/CLASP (Swedish Energy Agency, 2020), and the very large number of new LED retrofits for CFLni 
lamps that were introduced to the EU market in the last 2-3 years. For example, there are extensive product ranges 
offered by Signify/Philips (Signify, 2021) and OSRAM/LEDvance (LEDvance, 2021). 

 
Japan Lighting Manufacturers Association (JLMA) 
The technical barriers are completely different between CFL-i and CFL-ni. CFL-i for general lighting except for special 
applications can be technically substituted. Screw-based CFL-i, like incandescent bulbs, are supplied directly by 
commercial power and do not have compatibility problems with fixtures. 
CFL-ni is powered by the ballast or electronic circuitry built into the lighting fixture. The ballast and electronic circuit 
are designed to match the characteristics of CFL-i, and there is a risk of electric shock or fire if a lamp other than CFL-
i is used. The IEC is also discussing safety concerns about other lamps with the same shape as CFL-ni, and until IEC 
regulations are established, it cannot be said that they are technically possible to replace them. 
 
CLASP 
LED retrofit bulbs are technologically more advanced than both CFLi and CFLni in all the important areas for lighting. 
LED retrofit lamps do not contain mercury, they last 2-3 times longer than CFLs and they are twice as efficient – 
meaning LEDs enable households and businesses to cut their energy consumption for lighting in half (or more).  LEDs 
offer many technical advantages as well - including the fact that they are lighter in weight than CFLs, they come on to 
full brightness when switched on, they are more compact and fit into the same form-factor as the bulbs they are 
replacing.  LEDs are also capable of producing excellent quality light – they are available in all the same correlated 
colour temperatures and colour rendering indexes as offered by CFLs. 
 
NRDC 
For both CFLi and CFLni, in addition to being mercury-free, LEDs offer significantly longer lifetimes, which helps 
consumers by reducing the number of times the lamps have to be changed. LEDs are also over 90 percent more 
efficient than incandescent lighting, and 50 percent more efficient than CFL. Compared to CFLs, LED retrofit lamps are 
smaller and lighter (in total weight) than they were a few years ago, removing a barrier to installation.  LED retrofits 
offer all the same (and better / broader range) of color rendering indexes and correlated color temperatures as are 
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available in CFL. LEDs can be directly installed into the same sockets (screw base or bayonet base) where CFLi are 
installed on mains voltage (120V/60Hz, 230V/50Hz, etc. 
 
LightingEurope 
CFLni & LFL-ni lamps 
Available LED substitutes show non-compatibility issues with many drivers used in installed existing lighting fixture (in 
about 50% of the cases in EU (ref. Oko Institute 10 July 2020 – Table 2-2) due to the large variety of electronic driver 
topologies used in installed luminaires) where warranty does not apply and rewiring or replacement of the entire 
luminaire is needed.  
Examples of non-compatibilities with certain drivers/installations where warranty does not apply are e.g. flickering, 
non-starting, early failures due to overheating of lamp or driver components etc.  
The use of LED-ni substitutes is not allowed in modern daylight dimming installations, serial circuited luminaires nor 
in battery powered Emergency Lighting luminaires due to strict IEC standards (see LightingEurope, September 2020 
presentation at UN vertical lamps meetings). 
To avoid quality and safety issues in the application related insurance requirements for buildings, advice from 
professional installers is inevitable, e.g., to rewire the luminaire or exchange the entire luminaire, both at high cost 
for the user (as presented by LightingEurope during the September 2020 vertical lamps meetings). (See installers 
guidance links: Signify, Ledvance and Tungsram). 

5.(ii) Information on the economic 
feasibility of alternatives 

Canada 
LEDs achieve 50-70% energy savings vs traditional lighting technologies and have lifespans of 50,000 to 100,000 
hours. The ‘catastrophic’ failure rate of LED products over 6,000 hours is about 1%.4 Estimates made in 2012 
predicted that the global lighting market would expand to US$160 billion by 2020, primarily due to growth in 
demand for LEDs as their prices decline. The price of LEDs was expected to fall by more than 80% and reach a global 
penetration of around 60% across all lighting applications by 2020.4  

 
Norway 
LED replacements for compact fluorescent lamps not integrally ballasted (CFLni) offer very attractive payback 
periods of between 1.3 and 3.0 years and will last 2-3 times longer than the fluorescent lamp. 

EU 

https://rohs.exemptions.oeko.info/fileadmin/user_upload/reports/RoHS_SEA_Lamps_2020_Revision-Final_10072020.pdf
https://www.assets.signify.com/is/content/Signify/Assets/philips-lighting/global/20210430-corepro-led-plc-pll-ballast-compatibility.pdf
https://www.ledvance.com/professional/services/led-lamps-compatibility/ecg-compatibility/index.jsp
https://tungsram.com/en/documents/Tungsram-Dimmer-Compatibility-for-220-240V.pdf
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Table 1 provides an overview of the lifetime, power rating, colour temperature, colour rendering and price of a range3 
of CFL.is and LEDs with varying forms and light intensities. Table  does not provide a like-for-like comparison of 
available LEDs with existing CFL.is luminaires. However, the data displays that the lifetime, price, power rating and 
colour temperature and rendering are much more variable for LEDs than for CFL.is. LEDs have larger upfront costs 
than CFL.is, however, this is outweighed by higher energy efficiency and longer product life. Furthermore, prices for 
LEDs have displayed a continuous downward trend since 2011 (LED Inside, 2018). 

Table 1 – Comparison of lamp specifications and prices for CFL.is and LEDs (Gensch, et al., 2019) 

 CFLi  LED  

Lifetime 20 000 hours 20 000 – 50 000 hours 

Power rating (range)  10 – 18 W 3,9 – 21 W 

Colour temperature 2500 – 2700°K  2100 – 4500°K  

Colour rendering CRI (Ra) 80 – 82 80 – 97 

Price (€)  9,5 – 18 € 7,5 – 33,5 € 

 
Table 2 provides an estimation, produced by Lighting Europe (2017), of replacement costs of all CFL.nis on the market. 
The table highlights that there are labour costs involved with the replacement of some CFL.ni fixtures, where the 
luminaire requires rewiring or conversion.  

The Swedish Energy Agency (2019) however found that it is cost-effective to replace CFL.nis with LEDs, finding that 
LED replacements for CFL.nis offer a quick payback period of between 1.3-3 years, and have the capacity to last 2-3 
times longer than CFL.nis. These calculations however did not include labour costs of replacement. 

Table 2 – Replacement costs of all CFL.nis on the market (Lighting Europe, 2017) 

Lamps on the market in the commercial, industrial and public sector:  

Lamp type  Lamps on the market  Lamps/fixture  Fixtures  

CFL.ni  619 000 000  1,5  412 666 667  

Replacement with LED retrofit, share and costs  

Lamp type  Retrofit share  Product costs  Labour costs  Total costs  

 
3 The ranges are based on 5 long-life CFLi and 10 LED alternatives, based on data provided by Philips and Osram websites. 
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CFL.ni  10%  12,5 €  20 €  30 €  

Replacement with LED luminaire, share and costs:  

Lamp type  Retrofit share  Product costs  Labour costs  Total costs  

CFL.ni  90%  75 €  25 €  100 €  

Total replacement costs:  

Lamp type  Retrofit  LED luminaire  Total costs  

CFL.ni  1 341 166 667 €  37 140 000 000 €  38 481 166 667 €  

 
African Region 
Retrofitting CFLs with LED alternatives is highly cost-effective. The payback period associated with LED replacement 
of a CFL is short: in most cases, less than a year.  In fact, in many parts of the world, LED replacements for CFLs are 
already on price-parity. That is the case in the United States  (Schweber, 2018) and in South Africa.  Analysis in these 
markets has shown that LEDs are approximately 50% less expensive to own and operate than a CFL.  
 
The examples below show the cost-effectiveness of LEDs compared with other lighting in South Africa and Uganda. 
Assuming the bulbs operate for 4 hours per day, the payback periods for LED lamps are only a matter of weeks – yet 
the lamps operate for years. 

 
Figure 1. Payback Period for a General Service LED Lamp in South Africa 
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Figure 2. Payback Period for a General Service LED Lamp in Uganda 

Similar analysis of general service lamps in Madagascar found that the payback period of moving from incandescent 
bulbs to an LED retrofit is just 3.5 months. And the net-present value of the savings over a 10-year period (including 
bulb purchases and electricity to operate the bulb), discounted back to today’s value is MAG 560,700. These savings 
– over half a million Malagasy ariary – far exceed the higher purchase price of the LED (which is MAG 16,100 more 
expensive than an incandescent lamp). 
In Zambia, the payback period of moving from an incandescent lamp to an LED lamp is just 3.9 months. And much like 
Madagascar, the net-present value of the energy savings over a 10-year period including bulb purchases and 
electricity, discounted back to today’s value is ZMW 1078. Thus, in Zambia consumers will save over 1000 Kwacha (in 
today’s currency) for every socket in their home where they replace an incandescent with an LED. These savings far 
exceed the additional 30 Kwacha that it costs to buy an LED lamp compared to an incandescent.   
LED lamps are the same price or very close to the price of CFLs, and because LED bulbs are twice as efficient as CFL, 
they are much less expensive to operate. Thus, the total cost of ownership – the total cost of light in the home - is 
roughly half with an LED bulb compared to the fluorescent, and there is no mercury. Payback periods were generally 
a matter of a few months. 
 
Japan Lighting Manufacturers Association (JLMA) 
There is no safety issue for compact fluorescent lamp types with a (electronic) ballast/control gear , also named 
integrated CFL lamps (CFL-i), which are mostly equipped with a screw based lamp cap (e.g. E-type or B-type), directly 
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connected to the mains voltage. Additionally, several LED based alternatives are nowadays available and affordable 
for these CFL-i lamp types. 
Fixtures that use CFLni should be replaced with LED fixtures to reduce the demand for CFLni. If LED fixtures are cost-
prohibitive, there is also a way to replace incandescent light bulb fixtures so that they can be replaced with readily 
available incandescent bulb substitute LED lamps.  
 
ZMWG 
More recently, on a global scale, the International Energy Association (IEA)’s May 2019 Tracking Report on 
Commercial Buildings/Lighting4 noted that LEDs are beginning to dominate global markets and are becoming 
common replacements for linear fluorescent lamps as well as CFLs. Global LED uptake has increased substantially in 
recent years, rising from a market share of 5% in 2013 to 40% of global residential lighting sales in 2018. LED sales 
now appear to have overtaken fluorescent sales in the residential sector, and that share is expected to continue 
expanding. LEDs are now massively produced in many markets, and competition among manufacturers is driving 
further innovation, wider product choices and lower prices.  
 
CLASP 
CFLi: LED lamp retrofits for CFLi are cost-effective around the world, the country of Zambia is benefitting from 
affordable LED bulbs which were calculated in 2019 to have a 3.9 month payback period compared to incandescent 
lamps, and would last 15 times longer (CLASP, 2019).  And the net-present value of the energy savings over a 10-
year period, discounted back to 2019 is US$90.53 – far exceeding the slightly higher first cost of the purchase of the 
LED (US$2.50).  
 
CFLni: The payback period for a CFLni replacements will vary with the LED installed in any given application – but 
they are positive, allowing end-users to recover their investment.  Considering an example in Europe, a pin-based 
2D fluorescent tube (OSRAM 2D GR10q 28W) is compared with an LED retrofit alternatives made by General Electric 
which can operate on the same ballast (i.e., the LED bulb is simply installed into the fluorescent fixture with no 
rewiring).  The LED replacement bulb will last more than twice as long as the fluorescent lamp, and the payback 
period from installing the lamp is 1.3 years. The research found that for this particular installation, by simply 
changing one lamp in their offices, they would save €63.25 over the life of that GE LED bulb (Sweden, 2020).   
 

 
4International Energy Association (IEA), Tracking Report on Commercial Buildings/Lighting, Mary 2019, www.iea.org/reports/tracking-buildings/lighting 

 

http://www.iea.org/reports/tracking-buildings/lighting


16 
 

LightingEurope  
CFLni: LightingEurope calculations from 2020, show as an example, that a forced LED investment in 2021, including 
labour costs, results in a payback period of 18 years for a LED luminaire and for a LEDni lamp a payback period of 5 
years. This risks facing substantial opposition by consumers and professional users in the EU, the same way that users 
were significantly opposed to the former ban of incandescent lamps (despite the short payback period for CFL-is of 
typically half a year).  
As LEDni retrofit lamps can only be used in about 50% of the installed luminaires and applications, LightingEurope 
estimated the cost of a premature phase out for Member States to be 133 Billion Euros for CFL-ni and LFL technologies, 
mainly to be borne in the next 5 years. 
 
Of the core energy end-uses in the buildings sector, only lighting is on track with the IEA’s Sustainable Development 
Scenario due to LED sales, increasingly replacing fluorescent lighting were feasible (IEA report May 2019).  
Pay back periods depend on the availability and feasibility of plug and play alternatives and vary from a few years for 
CFL-I applications to many more years for many CFL-ni and LFL-ni applications due to the cost of rewiring luminaires 
or in case of a switch to LED luminaires.  
 
As a result of non-compatibility issues for LED-ni substitutes, LightingEurope foresees the following practical 
consequences for users: 
- In the absence of functioning substitutes, users will need to allocate sufficient resources to rewire or replace existing 
luminaires. Hence high costs will be involved (for EU market a total of 133 Billion Euros is estimated for CFL-ni and LFL 
technologies).  
- Rewiring and replacing luminaires requires new certification to ensure the safety and quality of the product, in line 
with insurance requirements for buildings.  
- Phase-outs should be aligned to luminaire replacement cycles (typically 14 years) to allow users time to allocate the 
sufficient resources to transition to the alternative technology. The users of these products, together with 
LightingEurope, have repeatedly called for a smooth transition timetable (see the 2018 Joint Statement cosigned by 
17 associations representing the users of these products). 
The speed of the LED transition for different applications also depends on investments of companies, governments 
and individuals (see IEA report May 2019). 
 

6. Information on environmental 
and health risks and benefits of 
alternatives 

EU 
LEDs are mercury-free and are accepted to have improved energy efficiency compared with CFLs. End-of-life 
management should consider the copper, nickel and lead content in LEDs due to their hazardous nature and 

https://www.lightingeurope.org/images/publications/position-papers/Joint_Statement_-_Call_for_a_realistic_timetable_for_new_light_technologies_-_20180327.pdf
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 consider to utilise these resources (Seong-Rim, et al., 2011). However, the use of non-mercury alternatives ensures 
limiting the amount of mercury released to the environment including during the end-of-life phase. 
 
African Region 
LEDs remove unnecessary risk of exposure to toxic mercury for consumers and workers when lamps break in homes, 
offices, schools, and businesses. They also reduce the amount of mercury contamination at landfill and waste sites 
due to improper disposal.  
A European study by the Swedish Energy Agency and CLASP found that despite regulations, enforcement and 
oversight, only 13% to 50% of fluorescent lamps in Europe are recovered and recycled at the end of life. (Swedish 
Energy Agency, 2019) The small size and weight of bulbs makes them easy for consumers to mistakenly dispose of in 
general waste, and consumers may not be aware that they require special disposal. In addition, due to their fragility 
fluorescent bulbs break easily when discarded in general waste streams, releasing mercury into the environment and 
putting the health of workers and the public at risk.  
In addition to the direct mercury use avoided through mercury-free alternatives, the energy savings associated with 
switching from fluorescent to LED lamps can also indirectly reduce mercury pollution by reducing the use of fossil-
fuel-powered generators or coal-fired power use. LEDs generally use 40% - 60% less electricity than a fluorescent 
lamp to generate the same level of light output. Mercury emissions from power generation is a major pathway for 
environmental mercury poisoning, and coal-power-related mercury emissions linked with inefficient lighting can 
outweigh the mercury used in the lamps themselves. (Swedish Energy Agency, 2019) 
 
Norway 
Mercury from fluorescent lighting is a major problem.  The practical reality in the field is that recovery rate for 
fluorescent lamps is lower than rates reported for all WEEE directive products.  A recent report found 50-88% of 
fluorescent lamps placed on the market in Europe today are not disposed of properly – thus, most of the mercury in 
lighting is not recovered and is causing further damage to the environment and public health (Sweden, 
2020).  Collection rates in developing countries are going to be significantly lower than Europe.  The only way to 
stop mercury being released by lighting is to stop placing it on the market.  There is no technical or economic reason 
to continue to allow fluorescent lamps on the market. There is no longer a need to tolerate this health hazard in our 
homes, schools, hospitals, shops and elsewhere.  And, it should be noted that LED alternatives for fluorescent lamps 
are not only mercury free, but also use half the energy which helps to reduce mercury emissions from coal-fired 
power stations due to the energy savings. 
 
ZMWG 
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The SEA-CLASP report further quantifies the following benefits5 for Europe from removing these exemptions (for 
CFLni, T5 and T8 lamps) by 2021:  

• 4.8 metric tonnes of mercury are avoided; 2.6 metric tonnes from the lighting supply chain and 2.2 metric 
tonnes avoided emissions from power stations (coal); 

• €12.5 billion in energy and replacement lamp savings for businesses and consumers across Europe; 

• 138.3 TWh of electricity savings; and 

• 40.9 million metric tonnes of CO2 emission savings. 

 
Canada 
LEDs are preferable to mercury-containing lamps from an environmental perspective since they are mercury-free 
and have higher efficiency and longer lifespans. However, a group of researchers questioned the hazards of certain 
types of LEDs that contain hazardous substances such as lead.15 After conducting leachability and other tests, 
researchers found that LEDs are not hazardous (according to US federal standards) except for the low-intensity red 
LEDs that were tested, which leached lead at levels exceeding regulatory limits (186 mg/L; regulatory limit: 5).15 The 
researchers found that LEDs, had levels of copper (up to 3892 mg/kg; limit: 2500), Pb (up to 8103 mg/kg; limit: 
1000), nickel (up to 4797 mg/kg; limit: 2000), or silver (up to 721 mg/kg; limit: 500) making all LEDs except low-
intensity yellow LEDs, hazardous according to California standards. This research study was based on a very small 
sample of an older generation of LEDs and more up to date content data for commonly used current LEDs would be 
useful. In this regard, a review of Safety Data Sheets for current LEDs from major suppliers indicates that current 
LEDs do not contain lead or any hazardous materials in reportable quantities and “there are no substances 
contained within an LED lamp that would cause the lamp to be classified as hazardous waste”.16  
 
CLASP 
LED bulbs use approximately 50% less energy than their fluorescent equivalents, resulting in lower emissions at the 
power stations of both greenhouse gases (CO2) and mercury emitted due to the burning of coal. A report by the 
Swedish Energy Agency and CLASP (Sweden, 2020) calculated that eliminating exemptions for fluorescent bulbs in 
Europe in 2021 would: 

• Eliminate a cumulative 2.9 metric tonnes of mercury from the fluorescent bulbs and avoid a further 2.5 
metric tonnes of mercury emissions from coal-fired power plants as a result of the greater energy-efficiency 

 
5 Benefits in this modelling were calculated for Sweden and CLASP by VHK, the consultants who conducted the lighting market analysis for DG ENER.  The estimates were calculated using the same 

European lighting market model. 
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of LED bulbs – totalling 5.4 metric tonnes of mercury avoided in Europe from phasing out CFLni and two 
types of linear lamps (T5 and certain T8).   

• Avoid the release of 92.1 million metric tonnes of CO2 emissions through energy savings by 2035, which is 
equivalent to the total annual CO2 emissions of Denmark and Slovakia in 2018. 

 
NRDC 
A lot of research has been conducted into LED light and LED products to determine whether they are safe and 
sustainable from an environmental point of view.  The International Commission on Illumination (CIE) published a 
report on blue light hazard for example, concluding “that people are normally not at risk of exceeding the 
internationally agreed blue light hazard exposure limits from white light sources used for illumination.”  (LED 
Professional, 2019) 
In addition, the US Department of Energy has published research that determined LED lighting is no more harmful 
than other light sources in use today, and that there is nothing about LED lighting that would prevent it from being 
fully compliant with relevant safety and performance standard.  The conclusion is that “LED lighting is safe to use 
while adhering to manufacturers' instructions and that its use does not create any health hazards”. (JPost, 2018) 
 
LightingEurope - CFLni 
Compared to the total mercury release from the main anthropogenic sources in the EU (77.2 ton), the proportion of 
mercury placed on the EU market by lighting LFL T8, T5 and non-linear products, is limited to below 1 metric ton per 
year and shows a steady decrease since many years due to continuous innovation by LightingEurope companies. The 
current amount of Mercury release by these lamp types is 0.33 % of the total EU Mercury release in 2020 and 
decreasing to 0.1% in 2026.  (LightingEurope, September 2020 presentation at UN vertical lamps meetings – see slide 
excerpts below) 
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7. If any, additional information 
being submitted on mercury-
added products pursuant to 
Article 4.4 of the Convention not 
addressed above (e.g. 
manufacture, general trade 
information, etc.) 

In Europe, Regulation (EU) 2017/852 on mercury, Directive 2011/65/EU on the restriction of the use of certain 
hazardous substances in electrical and electronic equipment (RoHS Directive) and the Minamata Convention are of 
the greatest relevance to CFL.is and associated alternatives. 

Table 1provides a summary of the CFLs regulated under EU legislation, but not under the Minamata Convention. From 
December 2018, under Article 5 of Regulation (EU) 2017/852, the manufacture, import and export of CFLs for general 
lighting purposes for ‘CFLi ≤ 30 watts with a mercury content exceeding 2.5 mg per lamp burner’ is prohibited in the 
EU. In addition, the RoHS Directive has prohibited the placing of some CFLs exceeding 5mg Hg on the market since 
December 2011, and CFLs exceeding 2.5mg since December 2012 (Annex III, exemption 1 (a)-(e) and 1(g)).  
From 1 September 2021, under Regulation (EU) 2019/2020 on the eco-design requirements for light sources and 
separate control gears, the declared power consumption of a light source will be obliged to not exceed the maximum 
allowed power, based on specified values for threshold efficacy and end loss factors in Annex II. According to 
information provided by the European Commission, is unclear whether CFLs will be able to meet these efficiency 
requirements. 
Canada has also implemented national regulations for products containing mercury. CFLs for general lighting purposes 
≤ 25 W have a maximum mercury content of 4 mg per lamp. In addition, CFLs > 25 W have a maximum mercury 
content of 5 mg per lamp (Minister of Justice, 2019). It should be noted that this is for different wattages than those 
prescribed by the Minamata Convention and so is not directly comparable. 
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Table 1 – CFLs regulated by EU legislation but not under the Minamata Convention 

Product 
Extent of EU 
restriction 

Relevant EU Legislation Minamata Convention 

Single capped 
(Compact) fluorescent 
lamps (CFL) for 
general lighting 
purposes < 30 W 

≤ 2.5 mg per lamp 
burner  

 

Directive 2011/65/EU 
(RoHS), Exemption 
1(a)g  

Regulation (EU) 
2017/852 

≤ 5 mg per lamp 
burner (all CFL) 

CFL for general 
lighting purposes ≥ 30 
< 50 W 

≤ 3.5 mg per lamp 
burner 

Directive 2011/65/EU 
(RoHS) 

Regulation (EU) 
2017/852 

Not regulated 

CFL for general 
lighting purposes 
≥ 50 W and < 150 W 

≤ 5 mg per lamp 
burner 

Directive 2011/65/EU 
(RoHS) 

Not regulated 

CFL for general 
lighting purposes 
≥ 150 W 

≤ 15 mg per lamp 
burner 

Directive 2011/65/EU 
(RoHS) 

Not regulated 

CFL for general 
lighting purposes with 
circular or square 
structural shape and 
tube diameter ≤ 17 
mm 

≤ 7 mg per lamp 
burner 

Directive 2011/65/EU 
(RoHS) 

Not regulated 

CFL for special 
purposes 

≤ 5 mg per lamp 
burner 

Directive 2011/65/EU 
(RoHS) 

Not regulated 

CFL for general 
lighting purposes < 30 
W with a lifetime equal 
or above 20 000 h 

≤ 3.5 mg per lamp 
burner 

Directive 2011/65/EU 
(RoHS) 

Not regulated 
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Australia has implemented the E3 Programme, which reduces the maximum mercury content of CFLs < 30 W to 2,5 
mg. As 80% of products were already in compliance prior to policy implementation, this did not have a significant 
impact on suppliers (Energy Rating, 2017).   

The US enforces standards in the lighting industry through the Energy Star programme, introducing a limit of 2,5 mg 
for CFLs ≤ 23 W and 3 mg for CFLs > 23 W (UNEP, 2013b).  

In Russia and the Eurasian Economic Union (EAEU), Technical Rule EAEU 037/2016 on the restriction of the use of 
hazardous substances in electrical and radio electronic products placed restrictions on CFLs that go beyond Minamata 
and are equivalent to those placed by the European RoHS Directive shown in Table 1Error! Reference source not 
found.. Namely, 2.5 mg for CFL <30 W, 3.5 mg for 30-50 W, 5 mg for 50-150 W, 15 mg for >150 W, 7 mg for circular 
or square bulbs, and 5 mg for lamps for special purposes.  

The same restrictions for CFLs have been put into force in India (G.S.R338(E) E-Waste (Management) Rules, 2016) 
(Gazette of India, 2016). At the same time, there has been a gradual discontinuation of manufacturing CFLs in India 
since 2014. This has been matched by a gradual increase in the sales of LED lamps in the same period (Table 2). 

Table 2 – Quantity of lamps sold in India per year by type (million units) 

Lamp type 2014 2015 2016 2017 2018 

CFL 450 381 205 102 28 

LED 4-86 62 251 336 520 

In addition, information from an industry body stated that more stringent mercury levels than Minamata, based on 
the EU RoHS Directive, are implemented in further countries and regions, including Singapore, Thailand, Ukraine, 
Jordan, Turkey, UAE, Saudi Arabia, Vietnam, South Korea and Japan. 

8. Other relevant information 
pursuant to Decision MC-3/1 
 

African Region 

• Overview: CFL is an outdated, inefficient, expensive technology which contains mercury 

• Choice: Mercury-free retrofits are available for all regular sockets and virtually all pin-base sockets; a wide 
selection of light output levels and white light colors 

• Economic: LED retrofits are highly cost-effective, payback in 6 weeks compared to halogen; LEDs cost 50% less 
than CFL to buy and use; LED is the least life-cycle cost option 

• Technology: LED continues to improve, getting cheaper and more efficient each year 

• Waste: most fluorescent bulbs are not disposed of safely at end of life, even in Europe 
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• Business: Africa has many new local manufacturing companies producing LED lamps, but there is no 
manufacturing of fluorescent on the continent 

• Policy: Some African countries are phasing out CFLs based on energy savings and cost 

• Equity: Risk that suppliers will dump more mercury lighting in Africa as fluorescent lamps are phased-out of the 
OECD 

 

South Africa published a draft General Service Lamps regulation in their national Gazette on 1 March 2021, and it is 
currently open for a 60-day comment period (South Africa, 2021). The draft standard phases-out CFLi by setting a 
minimum efficacy of 90 lm/W for general service lamps (this efficacy level cannot be reached by CFLi). The 
regulation would take effect most likely in 2022, 12 months after the second publication in the Gazette, which is 
expected later in 2021. Here is a short news item about the draft policy measure (BusinessTech, 2021). 
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https://businesstech.co.za/news/energy/483191/government-wants-to-introduce-new-rules-for-lightbulbs-in-south-africa-what-you-should-know/
https://businesstech.co.za/news/energy/483191/government-wants-to-introduce-new-rules-for-lightbulbs-in-south-africa-what-you-should-know/
http://www.gpwonline.co.za/Gazettes/Gazettes/44210_01-03_TradeIndCompetition.pdf
http://www.gpwonline.co.za/Gazettes/Gazettes/44210_01-03_TradeIndCompetition.pdf
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Linear Fluorescent Lamps (LFL) 

1. Category of mercury-added 
product 

Lamps 

2. Further description of the 
product 

Linear fluorescent lamps (LFL) 
 

3. Information on the use of the 
product 
 

In LFLs, ultraviolet light is generated by driving an electric current through a tube, which contains argon and mercury. 
This then stimulates the phosphor coating to produce visible light. LFLs are categorised based on the type of phosphor 
used. Triband phosphor lamps utilise three combined materials with peaks at blue green and orange lights to create 
an overall white hue. They are a technical successor of halophosphate lamps. 
 
Figure 1: Linear Fluorescent Lamp (Sethurajan et al., 2019) 

 
 
 
 
 
 
 
 
 
 

 
LFLs are split into different categories based on tube diameter. T2 LFLs (where the ‘T’ represents a tubular lamp, and 
the number represents the diameter) are a small segment of the market for energy efficient lamps, being used in 
private homes as well as professional use. T5 lamps are used mainly in professional areas such as offices and 
industrial buildings. T2, T5 and T8 lamps are operated with electronic control gears (ECG) which have advantages 
over conventional control gears (CCG) regarding power consumption, lifetime and maintenance costs. Long lifetime 
lamps are another type produced with lifetimes over 25,000 hours. T8 lamps have a diameter of 26mm and come in 
16 different lengths, with high energy efficiency of up to 100 lumens per watt and a lifetime of 20,000 hours. Long-
life LFLs have more Hg per lamp due to the mercury using process taking place for longer, however there is less Hg 
per lumen hour of operation compared with lamps of lower life (Gensch, et al., 2016). 
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Range of mercury content/consumption per unit product 
- The average mercury content of a triband phosphor T2 LFL is 1.5-3.5 mg (Lighting Europe, 2015). 
- The average mercury content of a triband phosphor T8 LFL is 2.5 - 3.3 mg  
- The average mercury content of a triband phosphor T5 LFL is 1.5 - 2.6 mg (Gensch, et al., 2016).  
- The average mercury content of a halophosphate LFL 8-10 mg (COWI&ICF, 2017) 
 
African Region 
Linear fluorescent tubes are commonly used in offices, hospitals, schools and other areas which have the lights on for 
long periods of time. LFLs for general lighting purposes, including both triband phosphor (which is a rare earth) and 
halophosphate phosphor lamps. Coverage includes LFLs of all diameters (e.g., T5, T8, T12), lengths, and shapes (e.g., 
straight, U-bend). The Minamata Convention currently covers LFLs which use triband phosphors up to 60 watts and 
LFLs that use halophosphate phosphors up to 40 watts. Based on the economic feasibility and environmental and 
public health benefits of eliminating mercury-added LFLs, and in light of the near-universal availability of mercury-
free alternatives, these products should be banned for manufacture, import and export by 2025. LFLs are declining in 
sales around the world thanks to the market adoption of LED retrofit tubes. In Europe, all T2 and T12 LFL lamps will 
be banned by the Ecodesign Directive from 1 September 2021. The most popular lengths of T8 LFLs (2-foot, 4-foot 
and 5-foot) will be banned by Ecodesign from 1 September 2023. 
 
Japan 
The amount of mercury used in a fluorescent lamp produced by JLMA members has been declining. In 2018, the 
average amount of mercury per fluorescent lamp for general lighting purpose was 5.8 mg. As of the end of 2017, 
JLMA members have already achieved a reduction of mercury content in their products lower than the level 
stipulated in Annex A. 
With regards to electrodeless fluorescent lamps, which are not regulated under the Convention, there is a possibility 
that some exist for maintenance purpose, but in a very small quantity. 
 
Japan Lighting Manufacturers Association (JLMA) 
Non-integrated fluorescent lamps without a (electronic) ballast/control gear i.e. linear fluorescent lamps (LFL) and 
also named non-integrated CFL lamps (CFL-ni) are considered to be maintenance or repair parts for luminaires, and 
the Japanese government requires that the supply of spare parts comply with the lighting industry's standards of 10-
year lifetime of a luminaire. 
 
ZMWG 
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India is one of the largest global users of mercury containing lamps, with almost 28 million pieces of CFL lamps and 
132 million pieces of LFL sold annually (2018). 
 
LightingEurope 
LFL-ni lamps are non-integrated non-screw-based lamps where the electronic driver is situated in the luminaire and 
where many different types of electronic drivers are used by luminaire manufacturers (as is the case for CFL-ni lamps). 
These luminaires are mainly used for a large variety of professional applications, installed and maintained by 
professionals (e.g., Dimming controlled applications like offices, retail, hotels, apartments, hospitals, schools, elderly 
homes, theatres, exit signs, industrial lighting, waterproof or explosion atmosphere applications, residential 
streetlighting, railway and metro stations, trains, battery powered emergency lighting luminaires, medical 
applications, etc). 
 
Halophosphate lamps 
LFL-ni lamps use fluorescent coatings made of 2 types of materials and used for the same kind of applications.  
 
The most efficient lamps use tri-band fluorescent coating made of rare-earth elements and have an efficiency which 
is approx. 7-8 times that of incandescent lamps. LFL halophosphate lamps are still used in USA, Latin America and 
Asian countries and do not use the expensive rare earth elements that are scarce materials nowadays. As they are 
more affordable, they contribute to more efficient lighting (5 times that of the incandescent bulbs) in countries that 
lack the funds to invest in more expensive tri-band technologies or LED technologies.  
 

4. Information on the availability 
of mercury-free (or less-mercury) 
alternatives 
 

Halophosphate lamps have been phased out in European Union and the United States. The following information 
focus on LED lamps as alternatives of the LFLs in general. 
 
EU (supplemented by US) 
Main alternatives: Tubular LED lamps based on Light emitting diodes (LEDs) 
LED replacements are available for T8 LFLs, however the compatibility of the component (LED lamp) with the electrical 
system (installed in LFL luminaire) can have limitations that are expected to be resolved in ongoing research, such as 
low lumen output and low Colour Rendering Index (CRI)6 (VHK & VITO, 2015). Information published by the Swedish 
Energy Authority indicates that in 2019, there are LED bulbs engineered to operate in existing T8 ballasts while 
minimising labour and recycling costs (SEA, 2019). 

 
6 An industry scale from 0-100 indicating how accurate a given light source is at rendering colour when compared to a reference light source 
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According to industry sources, there are almost no T2 lamps available based on LED technology that are a direct 
replacement for T2 lamps in existing applications. Based on previous findings there are still relatively few T5 products 
based on LED technology, however this is challenged by the recent SEA study which argues that T5 luminaires can 
easily be updated to LEDs (Gensch, et al., 2016) (SEA, 2019).  
Halophosphate lamps can be replaced by triband phosphor lamps with a lower mercury content in cases where 
mercury-free alternatives are not yet feasible. Triband phosphor LFLs are subject to more stringent mercury 
concentration restrictions of 3-5mg depending on bulb size, while halophosphate lamps, now phased out in Europe 
(and also not reported on in the 2020 U.S. EPA Mercury Inventory) report, previously had limits set at 10mg. 
 
Canada 
See CFL 

 
Norway 
There are thousands of mercury-free LED replacement lamps available today to replace fluorescent lamps – 
different sizes, lengths, ballast types (i.e., magnetic/starter and high frequency electronic), colour temperatures, and 
regular, high output and ultra-high light output levels. Lamps are also available which are “universal” and can 
operate on a variety of input power configurations. Many of these LED products are designed as direct retrofits into 
existing fluorescent fixtures to avoid the need to rewire. For example, Philips/Signify states4 that there is “No need 
to change drivers or rewire”, noting that they offer a “plug and play solution that works straight out of the box”. 
OSRAM/LEDvance state5 that their “SubstiTUBE” product is a “Quick, simple and safe lamp replacement without 
rewiring.” Sylvania lighting advertises that their SubstiTUBE product is “engineered to operate on existing instant 
start and select programmed rapid start electronic T8 ballasts, these lamps minimise labour and recycling costs.”6 

Tungsram reports that in addition to “the 2.5-3x longer life (compared to T8 fluorescent lamps operated on electro-
magnetic gear) and lower wattages, Tungsram LED T8 tubes provide lower system loss while existing fixtures remain 
intact.”7  

 
African Region 
Today there are literally tens of thousands of mercury-free LED replacement lamps available to replace fluorescent 
tube lamps, and they are available in virtually any size, length, ballast type, color temperature, and light output level. 
These LED products are designed as direct retrofits into fixtures originally designed to accept fluorescent tubes. In this 
way, the mercury-free LED tubes are simple drop-in replacements that completely avoid the need for rewiring that 
was present in some of the first-generation LED tubes. (Swedish Energy Agency, 2020) 
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ZMWG 
LEDs can readily replace almost all types of T8s. Including outdated information in the compilation can be 
misleading -  as potential issues that could have risen at the time have currently been solved by this technology 
which is moving very fast. 
Under the EU Ecodesign directive, which looks mainly at the energy efficiency of products including lighting.  
Commission Regulation 2019/2020 of 1st October 2019  agreed, via an energy efficiency formula, to ban Compact 
fluorescent Lamps (CFLs) with integrated ballast (CFLi) as well as Linear fluorescent lamps T2 and T12 by 1st 
September 2021, and certain lengths (2-foot, 4-foot and 5-foot) of T8 linear fluorescent lamps by 1st September 
2023.  
 
LED replacements are available for T8 LFLs, with 91-93% compatibility with existing luminaires (Oeko Institut for the 
European Commission , July 2020).   
https://rohs.exemptions.oeko.info/fileadmin/user_upload/reports/RoHS_SEA_Lamps_2020_Revision-
Final_10072020.pdf 
T2 is old technology. It is to be banned in the EU by 1 September 2021 under the Ecodesign directive.  
 
JLMA 
Mercury substitute products for mercury reduction should be considered for products approved by laws and 
regulations. In Japan, LED lighting fixtures and CFL-i are subject to the Electrical Appliance and Material Safety Law, 
while other products have safety issues and are not recognized by the law. There is no replaceable non-integrated 
LED lamps (without built-in ballasts) that can be checked for safety in combination with all fixtures. 
Mercury use should be reduced by reducing the demand for mercury-containing lamps, so discharge lamp fixtures 
on the market should be replaced with LED fixtures. 

 
Recently, for reasons that LED lamps (retrofit lamps) that fit into existing fluorescent fixtures are not completely 
safe, a working group has been set up at the IEC to review a technical document that will set new "ground rules" for 
the future handling and support of these lamp products when designing retrofit light sources.  It should be 
understood that LED lamps with a mouthpiece for fluorescent lamps currently on the market are incomplete 
products. 
 
CLASP 

https://rohs.exemptions.oeko.info/fileadmin/user_upload/reports/RoHS_SEA_Lamps_2020_Revision-Final_10072020.pdf
https://rohs.exemptions.oeko.info/fileadmin/user_upload/reports/RoHS_SEA_Lamps_2020_Revision-Final_10072020.pdf
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There are literally thousands of LED retrofit tubes which can be used in existing fluorescent fixtures – simply 
changing the bulb to mercury-free LED – a full range of LED tubes are already available today.  These include 
different lengths, tube bulb widths and pin-base types; and it also includes wide ranging correlated colour 
temperatures, colour rendering indexes, levels of light output, lamp lifetime, dimmability and so-on – all the options 
necessary are available for lighting applications around the world.  In Europe, it has been proven that 91-93% of the 
fluorescent fixtures can accept direct retrofit LED tubes today (Sweden, 2020), and the technology is available to 
enable LED substitutes to operate on 99.9% of existing LFL fixtures and applications (Seaborough, 2021). 
 
NRDC 
Retrofit LED tubes for LFLs are a mature product, that has been on the market for over ten years now. NRDC has 
reviewed the Design Light Consortium’s database of retrofit LED tubes, and found that there are literally more than 
29,000 discrete models of mercury-free LED retrofit tube lamps for LFLs – and this database is only part of the North 
American market.  (DLC, 2021).  There are different diameters, lengths, ballast types (magnetic and electronic), color 
temperatures, color rendering indexes and levels of light output. (DLC, 2021). 
 
LightingEurope   LFL-ni lamps 
LED substitutes are entering the market for several applications but are not available for all lamp types, due the variety 
of lamps, nor for all applications with various efficiencies, lifetime qualities and price levels (from low to high end 
products). LED substitutes show non-compatibility issues with many drivers used in installed existing lighting fixture 
(in about 50% of the cases in EU  (ref. Oko Institute 10 July 2020 – Table 2-2)  due to the large variety of electronic driver 
topologies used in installed luminaires), where warranty does not apply, and rewiring or replacement of the entire 
luminaire is needed. 
To avoid quality and safety issues in the application related insurance requirements for buildings, advice from 
professional installers is inevitable, e.g., to rewire the luminaire or exchange the entire luminaire (LightingEurope, 
September 2020 presentation at UN vertical lamps meetings). (see installers guidance links: Signify, Ledvance and 
Tungsram). 
 

5.(i) Information on the technical 
feasibility of alternatives 
 

EU 
Tubular LED lamps and luminaires are entering the market for replacing certain mainstream LFLs, matching LFLs for 
efficacy, energy efficiency, and appearance. However, there are limited T2 LED lamps available on the market (Lighting 
Europe, 2015).  
Tubular LED lamps for T8 replacement are only available for mainstream application in 3 lengths (600, 1200, 1500mm) 
and in the most common colour temperatures (i.e. not very cool 12000K or very warm 2700K) (Gensch, et al., 2016). 

https://rohs.exemptions.oeko.info/fileadmin/user_upload/reports/RoHS_SEA_Lamps_2020_Revision-Final_10072020.pdf
https://www.assets.signify.com/is/content/Signify/Assets/philips-lighting/global/20210430-tubes-ballast-compatibility-list-q2.pdf
https://www.ledvance.com/professional/services/led-lamps-compatibility/ecg-compatibility/index.jsp
https://tungsram.com/en/documents/Tungsram-Dimmer-Compatibility-for-220-240V.pdf
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The more recent SEA study (2019) argues, however, that both T5 and T8 retrofit LEDs would be technically feasible to 
replace LFLs, without the need for rewiring. T8 LEDs are omnidirectional while LED tube lamps emit light directionally, 
resulting in higher glare levels and lower uniformity of lighting levels (Lighting Europe, 2015).  
Mercury levels in triband phosphor LFLs that can replace halophosphate LFLs are restricted to levels lower than that 
of Minamata. This indicates that there are no technical feasibility issues associated with reducing mercury content to 
these levels (see Examples of regional or national restrictions). 
From 1 September 2021 (and 1 September 2023 in the case of certain sizes of T8 bulbs), under Regulation (EU) 
2019/2020 on the eco-design requirements for light sources and separate control gears, the declared power 
consumption of a light source will be obliged to not exceed the maximum allowed power, based on specified values 
for threshold efficacy and end-loss factors in Annex II. According to information provided by the European 
Commission, it is unclear whether T8 LFLs will be able to meet these efficiency requirements. 
 
African Region 
Additional research specific to the African context is needed. However, looking at similar feasibility studies in other 
regions such as the EU, we found that currently 91 to 94% of fixtures originally designed for LFLs are compatible LED 
replacement lamps already available in the market today based on a detailed study of the installed stock of European 
luminaires. (Swedish Energy Agency, 2020b) 
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Table 1. Revised LED Lamp Compatibility Percentages for T5 and T8 Luminaires in Europe 

Lamp  
Size 

Percentage 
of T5 & T8 
in EU Stock 

Ballast 
Type 

Percentage of 
stock by 
ballast type 

Estimated 
EU Stock of 
total T5 & T8 

Compatibility, 
Low - High 
Estimate 

Overall EU 
Stock 
Compatibility 

T5 30% HF/ECC 100% of T5 30% 79% - 80% 23.7% - 24% 

T8 70% 

EM/CGG 70% of T8 49% 100%* 49% 

HF/ECC 30% of T8 21% 89% - 97% 18.7% - 
20.4% 

EU Total: 
100%   100%  91.4% - 

93.4% 

*No compatibility issues with electromagnetic T8 ballasts, LED lamps can retrofit 100% of these installations 
 
The issue of LED retrofit lamp compatibility relates to the ballast installed in the existing fluorescent fixture. There are 
two types of ballast (the primary electronics component) in fluorescent fixtures: magnetic (also called “choke”) 
ballasts, which are the most common type in Africa and around the world, and electronic ballasts. All magnetic ballasts 
are 100% compatible with LED retrofit lamps, supporting simple like-for-like replacement. For electronic ballast 
fixtures, the rates of compatibility range from 80 to 99% (as per manufacturer declarations). Compatibility can be 
assessed by consulting with suppliers and published literature. A spreadsheet providing compatibility information for 
several of the largest global suppliers is posted on the Minamata Secretariat’s website. 
 
For LFL configurations that are not readily available for purchase, research shows that the main barrier is lack of 
demand not technical impediments. Custom manufacturing is widely advertised for LED lamps of any length, base 
type, wattage, color rendering index, and color temperature with delivery lead times as short as one month. 
 
In the market today, LED retrofit lamps are available and match all the color rendering indexes (CRI) of fluorescent 
lamps. Fluorescent lamps range from 77 to 98, and LED replacements for those lamps range from 80 to 98 CRI.  As 
with CRI, there is no technical barrier to LED lamps producing all of the correlated color temperature (CCT) values as 
those of fluorescent lamps – the CRI is a product design decision that is made when selecting LEDs for the lamp. 
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Fluorescent lamps are available from 2700K to 12,000K, and LED retrofits are available from 2700K to 20,000K, so 
LED represents an expansion of the available CCT range. 
 
Norway 
Ballast Compatibility Data from technical reports published by several industry suppliers was compiled and 
published by Sweden/CLASP.  The report found that LED retrofit tubes are 91.4 – 93.4% compatible with the 
installed stock of T5 and T8 fluorescent fixtures in the EU, avoiding the need to scrap or change luminaires, but 
instead simply change the lamp. (Sweden, 2020).  There are direct, plug-and-play retrofit LED lamps for nearly all of 
the fluorescent luminaires installed in Europe.  An independent Dutch consultancy, VHK, conducted a market 
analysis which confirmed the Sweden-CLASP findings.  VHK stated there are “adequate LED substitutes available for 
large majority of FL”, and they confirmed that there is “no technical barrier to create LED substitutes also for less 
widely used FL.” 
 
CLASP 
Tubular LED lamps are a mature product that is rapidly gaining in market share and replacing LFLs in all applications 
all over the world.  A report studying the technical feasibility of alternatives to LFL found that the compatibility rate 
of LED in LFL applications was between 91.4% and 93.4%.  Our review of ballast capability is based primarily on the 
large global suppliers of linear lamps – including Philips/Signify and Osram/LEDvance, two of the largest lighting 
companies in the world.  The report used technical literature published by Philips/Signify and Osram/LEDvance and 
added data from Sylvania, Opple and LEDs Change the World. The compiled database is available for public use7.  The 
table below summarises the findings, that 91.4% to 93.4% of the existing stock of fluorescent lamps able to be 
replaced today with mercury-free LED retrofit bulbs (Sweden, 2020b): 
 

 
 

7 Link to the database: https://www.mercuryconvention.org/Portals/11/documents/meetings/COP4/submissions/CLASP_AnnexAB_spreadsheet.xlsx  

https://www.mercuryconvention.org/Portals/11/documents/meetings/COP4/submissions/CLASP_AnnexAB_spreadsheet.xlsx
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NRDC 
For almost all the installed fluorescent fixtures that exist today,  LED  replacement lamps are readily available on the 
market around the world that do not require the existing fixture to be rewired The major manufacturers contain 
statements on their websites which clearly point to the high level of compatibility as follows:  

• Philips/Signify: “No need to change drivers or rewire”, and a “plug and play solution that works straight out 
of the box”  (Signify, 2021b) 

• OSRAM/LEDvance state “SubstiTUBE” is a “Quick, simple and safe lamp replacement without rewiring”  
(LEDvance, 2021) 

• Tungsram says in addition to “the 2.5-3x longer life (compared to T8 fluorescent)….LED T8 tubes provide lower 
system loss while existing fixtures remain intact.”  (Tungsram, 2021) 

 
LightingEurope 
LED-ni replacement lamps for LFL-ni lamps 
Available LED substitutes show non-compatibility issues with many drivers used in installed existing lighting fixture (in 
about 50% of the cases in EU  (ref. Oko Institute 10 July 2020 – Table 2-2)  due to the large variety of electronic driver 
topologies used in installed luminaires) where warranty does not apply and rewiring or replacement of the entire 
luminaire is needed.  
 
Examples of non-compatibilities with certain drivers/installations where warranty does not apply are e.g. flickering, 
non-starting, early failures due to overheating of lamp or driver components etc. Also, the use of LED-ni substitutes is 
not allowed to be used in modern daylight dimming installations, serial circuited luminaires nor to be used in battery 
powered Emergency Lighting luminaires due to strict IEC standards (LightingEurope, September 2020 presentation at 
UN vertical lamps meetings)). 
 
To avoid quality and safety issues in the application related insurance requirements for buildings, advice from 
professional installers is inevitable, e.g., to rewire the luminaire or exchange the entire luminaire (both at high cost 
for the user). (see installers guidance links: Signify, Ledvance and Tungsram). 

5.(ii) Information on the economic 
feasibility of alternatives 

EU 
If fluorescent lamps would not be available and there would be no plug-in alternative, then the need to replace 
luminaires, control gears, or complete lighting systems etc. would result in high investment costs for businesses 
(Gensch, et al., 2016). The socio-economic impact report, published recently by the EU Commission, states that the 
related costs are substantial: 130-250 Billion € (European Commission, 2019). The sectors involved with the 

https://rohs.exemptions.oeko.info/fileadmin/user_upload/reports/RoHS_SEA_Lamps_2020_Revision-Final_10072020.pdf
https://www.assets.signify.com/is/content/PhilipsLighting/Assets/philips-lighting/global/20190920-led-tube-compatibility-list-q3.pdf
https://www.ledvance.com/professional/services/led-lamps-compatibility/ecg-compatibility/index.jsp
https://tungsram.com/en/documents/Dimmer-Compatibility-for-220-240V-2019Q1.pdf
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replacement (lamp producers, lighting installation contractors, etc.) would have benefits. However, from an overall 
economic perspective, premature replacement means a loss of capital and generation of 1-6 Million tonnes of waste 
(EU commission 2019). 
 
According to an industry group, LED alternatives are more expensive than conventional LFLs. However, information 
published by SEA (2019) indicates that the payback period for replacing T8 LFLs with LED retrofits is between 5 and 
11 months from saved electricity, with a service life that is 1.5 to 2.5 times longer, and for T5 LFLs the payback time 
for LED replacements is 3 to 3.5 years (SEA, 2019). 
 
Norway 
The payback period for replacing a 36W T8 linear fluorescent lamp with an LED retrofit lamp in Europe today is 
between 5 and 11 months, and the service life of these lamps is 1.5 to 2.5 times longer than fluorescent, saving on 
replacement costs. LED replacements for T5 fluorescent lamps have longer payback periods of approximately 3 to 
3.5 years, however they will operate for approximately 16 years and represent the best option for the end-user, 
with a net present value life-cycle cost savings of between €55 and €67 for each T5 fluorescent lamp replaced. LED 
replacements for compact fluorescent lamps not integrally ballasted (CFLni) offer very attractive payback periods of 
between 1.3 and 3.0 years and will last 2-3 times longer than the fluorescent lamp. 
 
African Region 
The replacement of LFLs with mercury-free alternatives is highly cost-effective. In general, the initial investment in 
LED retrofit lamps is recovered within one year, with the marginal up-front cost differential offset within just a few 
months by the substantial energy savings. Replacement lamps also offer labor cost savings due to their longer life 
spans, typically twice that of LFLs. The short payback periods for LED replacement lamps are typically a key feature 
advertised by manufacturers, along with other benefits associated with LED lighting (Dansk Supermarked (Signify, 
2021), Denmark and Verhoef Access Technology, The Netherlands (Signify, 2021b).   
 
An example of a cost-payback calculation with LED retrofit bulbs is shown for South Africa below.  We compared a 
ZAR 49.00 T8 linear fluorescent lamp at 36W (16,000 hours life) with an LED retrofit lamp which is rated for more than 
double the lifetime and consumes only 18W but produces the same light. Assuming operation for 10 hours per day 
and R1.25/kWh, the LED option offers a payback of 10 months compared to the fluorescent (and will last 2.5 times 
longer than the fluorescent lamp). These calculations reflect energy costs and bulb costs, but do not incorporate labor 
costs saved over time from reduced frequency of bulb changes.  
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Figure 3. Payback Period for a T8 Magnetic Fluorescent Lamp, South Africa 

 
In Uganda, the payback period for the same LED retrofit bulb is even shorter because the difference in first cost 
between the fluorescent and the LED tube from the wholesaler is not as large as in South Africa. In both countries the 
payback period is less than one year. 
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Figure 4. Payback Period for a T8 Magnetic Fluorescent Lamp, Uganda 

The economic case for LED retrofit tubes is improving across Africa as more suppliers enter the market, and new 
businesses are established that offer these products to consumers.  
 
ZMWG 
The 2019 Socio Economic report mentioned in the EU submission has been updated by a 2020 Socio Economic 
report. This information needs to be updated otherwise it can be misleading.  

The report “Update of the data provided by the analysis model developed in the course of the `Study to assess socio-
economic impact of substitution of certain mercury-based lamps currently benefiting of RoHS 2 exemptions in Annex 
III´” has been revised: a sensitivity scenario has been added. 

The report has been published and can be found here (PDF). 

The combined model applied to calculate impacts for this study can be viewed here (excel) 
 
In relation to LFL T5 lamps, applying the CLASP/SwEA data set results in a total net benefit in the order of 9 304 
million euros to be incurred between 2021 and 2035 (benefit of 21.66 euros per lamp).  
The 2019 SEA study data set results in total costs in the order of 17 426 million euros (costs of 40.57 euro per lamp). 
The process of substitution is accompanied by a premature generation of e-waste of between 156 and 643 
thousand tonnes (CLASP/SwEA and 2019 SEA study data sets respectively), possibly to be offset in the future in light 
of lower weight of LED luminaires and tubes which could decrease general e-waste amounts. Both cases avoid 1 064 
kg of mercury in lamps being placed on the EU market. Under the Sensitivity data set, the phase-out leads to 
cumulative benefits in the order of 2 405 million euros for the period between 2021 and 2035 or 5.60 euro per 
lamp. 279 000 tonnes of e-waste are generated prematurely; mercury amounts not entering the market remain the 
same in all data sets (1 064 kg). 
 
In relation to LFL T8 lamps, the CLASP/SwEA data set results in a total net benefit in the order of 17,712 million 
euros between 2021 and 2035 (benefit of 47.56 euros per lamp). The 2019 SEA study data set results in total costs in 
the order of 11,749 million euros (costs of 31.55 euro per lamp). The substitution is accompanied with a premature 
generation of e-waste from rewiring and lamp replacement of between 32 and 704 thousand tonnes of e-waste 
(CLASP/SwEA and 2019 SEA study data sets respectively), though possibly also with a general decrease in e-waste 

https://rohs.exemptions.oeko.info/fileadmin/user_upload/reports/RoHS_SEA_Lamps_2020_Revision-Final_10072020.pdf
https://rohs.exemptions.oeko.info/fileadmin/user_upload/reports/VHK_Oeko_Combined_Model_RoHS_CFL_LFL_20200707_clean.xlsx
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amounts in light of lower weight of LED luminaires and tubes. Both cases avoid 962 kg of mercury in lamps being 
placed on the EU market. Under the Sensitivity data set, the phase-out leads to cumulative benefits in the order of 
2,879 million euros for the period between 2021 and 2035 or a benefit of 7.73 euro per lamp. 368 000tonnes of e-
waste are generated prematurely; mercury amounts not entering the market remain the same in all data sets (962 
kg). 
 
CLASP 
LED retrofit lamps for LFLs are highly cost-effective.  The payback period for LED lamps will vary with the cost of the 
lamp, the electricity price and the hours of use in a given application.  OSRAM/LEDvance claims, for example, that the 
payback period for replacing a T8 lamp with one of their retrofit LED tubes can pay back in as little as 4 months.  
(LEDvance, 2021) 
Signify has a number of case studies on their website which attest to the energy savings and economic feasibility of 
LED retrofit lamps.  An installation of 2100 LED tubes at a boat manufacturing plant in the Netherlands called Verhoef 
Access Technology found that the lighting bill was reduced by 60% and the investment was recovered in only 1 and a 
half years, with the installation expected to las for 17 years.  (Signify, 2019) 
Retrofit LED tubes are cost-effective all around the world. In Europe, researchers compared a €3.68 OSRAM 36W T8 
LFL (20 000 hours life) with Philips’ CorePro LED tube (30 000 hours life) and Philips’ MasterLED tube (50 000 hours 
life).  Assuming 10 hours per day, the CorePro LED offers a payback of 4.9 months compared to the LFL (and will last 
1.5 times longer) and the MasterLED offers a payback of 11 months (and will last 13 years, which is 2.5 times longer 
than the LFL). (Sweden, 2020) It is important to note that the actual payback period will be even shorter than this and 
the savings greater because these calculations reflect energy and bulb costs only, but do not include consideration of 
the labour cost savings that would be realised for the LED installation due to the reduced frequency of lamp changes. 
This published economic analysis found that on a life-cycle cost basis, discounted to its net present value, end-users 
will save €95.61 (CorePro) or €124.57 (MasterLED) for each T8 fluorescent lamp replaced.  (Sweden, 2020)  LED retrofit 
tubes for LFL are highly cost-effective. 
 
LightingEurope 
LED-ni replacement for LFL-ni T5, T8 fluorescent lamps: 
LightingEurope calculations show as an example, that a forced LED investment in the EU in 2021, including labour 
costs, results in a payback period of 18 years for a LED luminaire and for a LEDni lamp a payback period of 5 years, 
which might face substantial opposition by consumers and professional users in the EU, the same way that users were 
significantly opposed to the former ban of incandescent lamps (despite the short payback period for CFL-is of typically 
half a year).  
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–As LEDni retrofit lamps are applicable in about 50% of the installed luminaires and applications, LightingEurope 
estimated the cost of a premature phase out for Member States to be 133 Billion Euros for CFL-ni and LFL technologies, 
mainly to be borne in the next 5 years.) 
Of the core energy end-uses in the buildings sector, only lighting is on track with the IEA’s Sustainable Development 
Scenario due to LED sales, increasingly replacing fluorescent lighting were feasible (IEA report May 2019).  
Pay back periods depend on the availability and feasibility of plug and play alternatives and vary from a few years for 
CFL-I applications to many more years for many CFL-ni and LFL-ni applications due to the cost of rewiring luminaires 
or in case of a switch to LED luminaires.  
As a result of non-compatibility issues for LED-ni substitutes, LightingEurope foresees the following practical 
consequences for users (see ref LE June 2020 report): 
- In the absence of functioning substitutes, users will need to allocate sufficient resources to rewire or replace existing 
luminaires. Hence high costs will be involved (for EU market a total of 133 Billion Euros is estimated for CFL-ni and LFL 
technologies).  
- Rewiring and replacing luminaires requires new certification to ensure the safety and quality of the product, related 
to insurance requirements for buildings. 
- Phase-outs should be aligned to the luminaire replacement cycles (typically 14 years) to allow users time to allocate 
the sufficient resources to transition to the alternative technology. The users of these products, together with 
LightingEurope, have repeatedly called for a smooth transition timetable (2018 Joint Users Statement). 
 
Besides the production capacity of lighting companies and availability of compatible alternatives for the different 
applications, the speed of the LED transition for different applications also depends on investments of companies, 
governments and individuals (see IEA report May 2019). 
 
Halophosphate lamps 
LFL-ni lamps use fluorescent coatings made of 2 types of materials and used for the same kind of applications. The 
highest efficient lamps use tri-band fluorescent coating made of rare-earth elements and have an efficiency which is 
approx. 7-8 times of incandescent lamps. LFL Halophosphate lamps are still used in USA, Latin America and Asian 
countries and do not use the expensive rare earth elements that are scarce materials nowadays. As they are more 
affordable, they contribute to more efficient lighting (5 times of the incandescent bulbs) in countries that lack the 
funds to invest in more expensive tri-band technologies or LED technologies.  
In case efficient (affordable) fluorescent retrofit lamps are not available in markets, and LED retrofit or luminaire 
solutions are too expensive or not available, a large number of customers will use incandescent or halogen lighting as 

https://www.lightingeurope.org/images/publications/position-papers/Joint_Statement_-_Call_for_a_realistic_timetable_for_new_light_technologies_-_20180327.pdf
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an affordable alternative which is from an environmental point of view a worse solution (energy use and related 
Mercury release due to coal plants). 
 

6. Information on environmental 
and health risks and benefits of 
alternatives 
 

EU 
The phase-out of halophosphate LFLs in the EU (in favour of tri-band phosphor lamps) resulted in a 53% decrease in 
mercury per lamp (Lighting Europe, 2015). 
There are currently no studies comparing LFLs with LEDs in a life cycle analysis for environmental impacts, however 
CFLs (functionally similar to LFLs) and LEDs have been shown to be equivalent as early as 2012 (Gensch, et al., 2016). 
For T5 lamps, LED tubes are nearly at the same level of environmental performance as LFLs according to the European 
Environment Bureau (Gensch, et al., 2016). 
According to SEA (2019), restriction of T5 and T8 LFLs from 2021 in the EU would result in a saving of 40.9 million 
metric tonnes of CO2 due to reduced energy consumption. 
 
African Region 
LED retrofit lamps remove the risk of mercury exposure and pollution associated with the use and breakage of LFLs. 
Industrial, commercial, and multi-family residential building staff, who may handle large quantities of LFLs, are 
particularly at risk from this exposure route, as are waste management workers. 
 
Norway 
Mercury from fluorescent lighting is a major problem.  The practical reality in the field is that recovery rate for 
fluorescent lamps is lower than rates reported for all WEEE directive products.  A recent report found 50-88% of 
fluorescent lamps placed on the market in Europe today are not disposed of properly – thus, most of the mercury in 
lighting is not recovered and is causing further damage to the environment and public health (Sweden, 
2020).  Collection rates in developing countries are going to be significantly lower than Europe.  The only way to 
stop mercury being released by lighting is to stop placing it on the market.  There is no technical or economic reason 
to continue to allow fluorescent lamps on the market. There is no longer a need to tolerate this health hazard in our 
homes, schools, hospitals, shops and elsewhere.  And, it should be noted that LED alternatives for fluorescent lamps 
are not only mercury free, but also use half the energy which helps to reduce mercury emissions from coal-fired 
power stations due to the energy savings. 
 
JLMA 
In Japan, there are no safety-guaranteed LED lamps that can be attached to existing light fixtures.  
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The luminaires or fixtures, designed for non-integrated lamps (e.g. CFL-ni or LFL), are equipped with an (electronic) 
ballast/control gear and the life and safety tests are conducted with the original fluorescent lamps installed. The 
electrical characteristics of alternative LED lamps are so various that it is impossible to test the safety of all the 
alternative LED lamps. Also, it is impossible for the alternative LED manufacturers to test the safety of all lighting 
fixtures, supplied by many different small companies and which include a large variety of electronic control gears.  
Therefore, it is not possible to ensure the safety of alternative LED lamps for installed electronic control gear in the 
fixture. To illustrate the safety issues which occur in the market, reports on safety (fire) issues and warnings are 
published by the Governmental Consumer Affairs Agency of Japan ( https://www.caa.go.jp/en/about_us/ ) and the 
Tokyo Fire Department. 
 
The Consumer Affairs Agency in Japan has published information on 328 accidents in 10 years. The IEC is also 
discussing the problems of LED retrofits, and discussions are underway 
to regulate them as an IEC standard in the future. Philips and OSRAM, 
major lighting manufacturers, also produce retrofit lamps, but they do 
not use them in all of their fixtures, and they publish compatibility 
charts for their own lighting fixtures. Major Japanese lighting 
manufacturers Panasonic, Toshiba, Mitsubishi, and Hitachi have not 
succeeded in developing retrofit lamps that can be used in all their 
fixtures due to safety issues. 
 
While it is technically difficult to replace LFLs, it is already technically possible to replace fluorescent lamp lighting 
fixtures with LED fixtures, and since many LED fixtures are integrated lamps and fixtures, we should consider 
whether or not there is a replacement for the lighting fixture rather than a replacement for the lamp itself.  
 
LEDVANCE 
Non-Passive Failures – e.g. overheating and risk of fire  
Type A vs Type B  
There are two types of LED non-mercury linear lamps. Type A is referred to as “plug and play” lamps and are 
designed as direct Tubular LED (TLED) replacements for fluorescent lamps. Type B lamps require an electrician to 
rewire the luminaire to bypass the ballast.  
Type A “plug and play” lamps can have arcing issues that cause “non-passive failures” – a benign term that refers to 
higher than expected temperatures and potential risk of fire. Most non-passive failure issues are associated with 
Type A lamps. The arc created between the LED board and the driver board can lead to this problem. To avoid this, 
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most manufacturers publish compatible ballast lists and incorporate fail safe features that permanently disable 
lamp operation when the lamp is installed improperly on a non-compatible ballast.  
In addition, Type A lamps only work when connected to a compatible fluorescent ballast and will not operate 
properly (or at all) when connected directly to building mains voltage. Type B lamps cannot be operated on a 
fluorescent ballast. Some manufacturers offer hybrid Type A/Type B lamps that can be either operated on a 
compatible ballast, or directly connected to building mains voltage.  
Again, while uncommon, most compatibility issues typically manifest in Type A lamps.  
Type B lamps are designed to work directly connected to building mains voltage and do not require a ballast to 
operate. Type B lamps have built in safety features such as thermal fuse protection and safety switches. However, 
these features are not standardized and so they can vary by manufacturer. Manufacturers have worked to resolve 
this situation through consensus standards, which would ensure that uniform safety precautions are incorporated 
into all TLED lamps.  
An additional consideration for Type B lamps is that they cannot be easily installed by consumers. Installation 
requires rewiring of the luminaire (i.e., fixture) in accordance with the local electrical code.  
While there are some performance issues with Type B lamps non-passive failures occur much less frequently than in 
Type A lamps. 
 
Elevated temperature  
Lamps in enclosed luminaires operate at higher temperatures and LEDs – unlike fluorescent lamps - do not operate 
well in heat. While TLEDs typically have an automatic, thermal cutoff, uniform safety standards have not yet been 
finalized.  
It is noteworthy that – due to these potential issues - manufacturers observe a significant amount of “snap back” 
behavior whereby consumers become concerned about safety of TLEDs and switch back to the fluorescent lamps 
that have never caused problems for them. 
 
Summary  
In general, there are three limiting factors with respect to universal LED replacement lamps. 
 
1. Wrong lamp type for the fixture (Type A vs. Type B)  

2. Incompatibility with the ballast (manufacturers publish lists). Type A has the highest risk of a non-passive failure 
occurring)  

3. Not all products sold include safety switches and other safety measures due to lack of consensus standards and 
additional costs.  
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CLASP 
There are many benefits from phasing-out fluorescent lighting.  The table below as prepared with data published by 
the Oko-Institut (Oko-Institut, 2020) and supplemented additional calculations (Sweden, 2020).  These savings are 
calculated from the phase-out of certain fluorescent lamps in Europe – the CFLni pin-based lamps, T5 linear lamps 
and some T8 linear lamps (i.e., those that were not already eliminated by Ecodesign).  And even though these are 
not the complete portfolio of fluorescent lamps in Europe, the experts calculated that over 5 metric tonnes of 
mercury could be avoided along with over 300 TWh of electricity savings, avoiding over 90 million metric tonnes of 
CO2 emissions.  And, perhaps most importantly all of these environmental and health benefits are cost-effective, 
the study calculated a net savings of €29.9 billion to Europe from phasing out these lamps. 
 
 
 

 
 
LightingEurope - LFLni 
Compared to the total mercury release from the main anthropogenic sources in the EU (77.2 ton), the proportion of 
mercury placed on the EU market by lighting LFL T8, T5 and non-linear products, is limited to below 1 metric ton per 
year and shows a steady decrease since many years due to continuous innovation by LightingEurope companies. The 
current amount of Mercury release by these lamp types is 0.33 % of the total EU Mercury release in 2020 and 
decreasing to 0.1% in 2026.  (LightingEurope, September 2020 presentation at UN vertical lamps meetings, see 
excerpts below) 



45 
 

 

 
 
LightingEurope – Halophosphate lamps 
LFL-ni lamps use fluorescent coatings made of 2 types of materials and used for the same kind of applications. The 
highest efficient lamps use tri-band fluorescent coating made of rare-earth elements and have an efficiency which is 
approx. 7-8 times of incandescent lamps. LFL halophosphate lamps are still used in USA, Latin America and Asian 
countries and do not use the expensive rare earth elements that are scarce materials nowadays. They are phased out 
in the EU. As they are more affordable, they contribute to more efficient lighting (5 times of the incandescent bulbs) 
in countries that lack the funds to invest in more expensive tri-band technologies or LED technologies.  
 
In case efficient (affordable) fluorescent retrofit lamps are not available in markets, and LED retrofit or luminaire 
solutions are too expensive or not available, a large number of customers will use incandescent or halogen lighting as 
an affordable alternative which is from an environmental point of view a worse solution (energy use and related 
Mercury release due to coal plants). 
 

7. If any, additional information 
being submitted on mercury-
added products pursuant to 

NA 
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Article 4.4 of the Convention not 
addressed above (e.g. 
manufacture, general trade 
information, etc.) 

8. Other relevant information 
pursuant to Decision MC-3/1 
 

EU 
For triband phosphor LFLs in Europe, Directive 2011/65/EU on the restriction of the use of certain hazardous 
substances in electrical and electronic equipment (RoHS Directive) places restrictions on mercury in LFLs that are more 
specific than the Minamata Convention based on lamp diameter. Double-capped LFLs are subject to an exemption 
and subject to the following restrictions: 

• Tri-band phosphor with normal lifetime and a tube diameter < 9 mm (e.g. T2): 4 mg 

• Tri-band phosphor with normal lifetime and a tube diameter ≥ 9 mm and ≤ 17 mm (e.g. T5): 3 mg 

• Tri-band phosphor with normal lifetime and a tube diameter > 17 mm and ≤ 28 mm (e.g. T8): 3.5 mg 

• Tri-band phosphor with normal lifetime and a tube diameter > 28 mm (e.g. T12): 3.5 mg 

• Tri-band phosphor with long lifetime (≥ 25 000 h): 5 mg 
 
ZMWG 
The prohibition of the manufacture, export and import of the above lamp categories as listed under the global 
section, after 31.12.2020, is covered by the Mercury Regulation (EU) 2017/852 which complements a large body of 
existing EU environmental law on mercury. 

However, under the EU Ecodesign directive, which looks mainly at the energy efficiency of products including 
lighting, Commission Regulation 2019/2020 of 1st October 20198 agreed, via an energy efficiency formula, to ban 
Linear fluorescent Lamps (LFLs) T2 and T12 and Compact Fluorescent Lamps (CFLs) with integrated ballast (CFLi) by 
1st September 2021, and certain lengths (2-foot, 4-foot and 5-foot) of T8 linear fluorescent lamps by 1st September 
2023.   

 
EU 

 
8 2 Commission Regulation (EU) 2019/2020 of 1 October 2019 laying down ecodesign requirements for light sources and separate control gears pursuant to Directive 2009/125/EC of the European 

Parliament and of the Council and repealing Commission Regulations (EC) No 244/2009, (EC) No 245/2009 and (EU) No 1194/2012 (Text with EEA relevance.) https://eur-lex.europa.eu/legal-

content/EN/TXT/?uri=uriserv:OJ.L_.2019.315.01.0209.01.ENG&toc=OJ:L:2019:315:TOC 

https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1531231211865&uri=CELEX:32017R0852
https://ec.europa.eu/growth/industry/sustainability/ecodesign_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2019.315.01.0209.01.ENG&toc=OJ:L:2019:315:TOC
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2019.315.01.0209.01.ENG&toc=OJ:L:2019:315:TOC


47 
 

Russia and the Eurasian Economic Union (Technical Rule EAEU 037/2016) as well as India (G.S.R338(E) E-Waste 
(Management) Rules, 2016) set lower limits on triband phosphor LFLs than required by Minamata. Limits set are the 
same as those prescribed by the EU RoHS Directive, as outlined above. There are a number of other countries that 
have also adopted RoHS-like restrictions setting the same limits on triband phosphor LFLs. 
In Europe, placing on the market of halophosphate LFLs has been effectively prohibited since 2012 when the 
exemption under Directive 2011/65/EU on the restriction of the use of certain hazardous substances in electrical and 
electronic equipment (RoHS Directive) expired. 
Many nations have implemented RoHS-like legislation, which bans mercury-containing LFLs. In Russia and the Eurasian 
Economic Union (EAEU), Technical Rule EAEU 037/2016 on the restriction of the use of hazardous substances in 
electrical and radio electronic products are some such examples, and India, Singapore, Thailand, Ukraine, Jordan, 
Turkey, UAE, Saudi Arabia, Vietnam, South Korea and Japan are examples of other nations implementing RoHS-like 
legislation which bans mercury-containing halophosphates. 

 
African Region 

• Overview: LFL is an inefficient, expensive technology which contains mercury 

• Choice: Mercury-free retrofits are available for virtually all LFLs; with tens of thousands of models available 
there is a wide selection of light output levels and white light colours 

• Economic: LED retrofits are highly cost-effective, payback in less than one year for T8 LFL; LEDs cost 50% less 
than LFLs to buy and use; LED is the least life-cycle cost option 

• Technology: LED continues to improve, getting cheaper and more efficient each year 

• Waste: most fluorescent bulbs are not disposed of safely at end of life, even in Europe 

• Business: Africa has many new local manufacturing companies producing LED lamps, but there is no 
manufacturing of fluorescent on the continent 

• Policy: Some African countries are phasing out LFL based on energy savings and cost 

• Equity: Risk that suppliers will dump more mercury lighting in Africa as fluorescent lamps are phased-out of 
the OECD 

 
ZMWG 
In India, Mercury containing lamps were brought under the ambit of E-waste management Rules in India in 2016,9 
which prescribes the mercury content for different kinds of lamps based on the rationale of ROHS limits for metals 
as prescribed by the EU, including for LFLs. These limits have been in force since October 2016 and have been 

 
9 Indian 2016 E-waste rules http://cpcb.nic.in/displaypdf.php?id=UHJvamVjdHMvRS1XYXN0ZS9FLVdhc3RlTV9SdWxlc18yMDE2LnBkZg== 

http://cpcb.nic.in/displaypdf.php?id=UHJvamVjdHMvRS1XYXN0ZS9FLVdhc3RlTV9SdWxlc18yMDE2LnBkZg==
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followed by all lighting companies registered in India. The allowed limits are lower than the maximum mercury 
content limits set by the Minamata Convention. 
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Cold cathode fluorescent lamps (CCFL) and external electrode fluorescent lamps (EEFL) 

1. Category of mercury-added 
product 

Lamps  

2. Further description of the 
product 

Cold cathode fluorescent lamps (CCFL) and external electrode fluorescent lamps (EEFL) 

3. Information on the use of the 
product 
 

Japan 
Domestic production of CCFL and EEFL has been terminated, and it is assumed that they are rarely distributed, even 
for maintenance purpose. 
 
African Region 
This product group was used in flat screen television technology until about ten years ago. These very narrow tubes 
were used in backlit display units, but have since been replaced by LED, and CCFL/EEFL technology has been phased 
out of the market. This category of fluorescent bulb is defunct, and the exemption can be retired immediately. 
 
CLASP 
Cold cathode fluorescent lamps (CCFL) and external electrode fluorescent lamps (EEFL) are no longer used in new 
electronic displays.  They were used as back-lighting units for electronic displays about 10-15 years ago, but this 
practice stopped around 2010 and there are no electronic displays manufactured in 2021 using CCFL and EEFL back-
lighting units.   
 
LightingEurope: 
There is still some limited usage of sub-miniature CCFL for new and replacement applications. Some examples: 

• Commercial aircraft primary flight instrumentation displays:  require original certified replacement parts 

• Other applications: i.e. instrumentation, disinfection and medical devices and industrial monitoring 
 
Some CCFL for special purpose applications are used for a variety of chemical and biological processes (see use 
chapter) and therefore contribute to several medical and health related applications, e.g. 

• Medical/Therapy lamps  

• Disinfection lamps e.g. for to inactivate bacteria and viruses (e.g. COVID) 

• Chemical and biological processes e.g., bio tech processes and monitoring equipment 

• Light sources for scientific instruments and/or the calibration of instruments 



53 
 

4. Information on the availability 
of mercury-free (or less-mercury) 
alternatives 
 

Canada 
The primary mercury-free alternative to mercury-containing lamps are Light Emitting Diodes (LEDs). LEDs use a 
semiconductor as a light source and have very high energy efficiency and significantly longer lifespans than 
fluorescent lamps. 
 
African Region 
A paper published in 2018 in Waste Management & Research: The Journal for a Sustainable Circular Economy 
summarized the situation of this technology on the market (Zhuang, 2018): “Cold cathode fluorescent lamps (CCFLs), 
with mercury as their essential component, were widely used as backlight in liquid crystal display (LCD) appliances 
before 2008. Since 2008, the mercury-free light emitting diode started to be used as a substitute for CCFLs and the 
replacement finished in about 2014. Nowadays, CCFLs are obsolete products from the viewpoint of manufacture.” 
 
ZMWG 
Cold cathode fluorescent lamps (CCFL) are rapidly being replaced by LEDs in the marketplace and there is an 
expectation that this trend will continue10. LEDs have practically replaced CCFLs in LCD backlight applications used 
for panels in small devices including smartphones and tablets as well as large appliances and electronics such as TVs, 
PC monitors, and notebooks. Thanks to their higher luminous efficiency and far smaller form factor, LEDs enable 
more effective positioning of the light sources behind the panel. Furthermore, there is an urgency for ending this 
exemption and hastening the complete transition to LEDs since CCFLs create health and environmental hazards 
when products containing them are recycled at the end of their useful life. 
 
For new displays, non-mercury alternatives are available for all or virtually all applications.  For replacements, 
availability can vary based on electronic display specifications and LED availability.  Note Annex A already contains 
exemption for replacement lamps. 
 
CLASP 
Over the last decade, LEDs have replaced CCFLs and EEFLs in the backlighting of all flat panel displays. LEDs allow for 
thinner and lighter designs, use less power as they are more energy efficient and enable higher brightness and 
illuminate the screen more evenly.  In addition, LEDs illuminated back lights can improve the viewer’s experience 
through controlled lighting in different areas of the screen; furthermore instantly whereas previous CCFL-backlit 
displays at first appeared dim and then gradually increased in brightness. LED back-lit displays also have longer life 

 
10 2019 Waste Electronic and Electrical Equipment (WEEE) Handbook 
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spans than CCFLs and EEFLs. For all of these reasons, CCFL and EEFL were dropped from production lines by 
suppliers years ago. 
 
NRDC 
Electronic displays (flat screen TVs) require a back light to shine through the LCD and filters to create images on the 
screen.  CCFL was common as a back light in flat-screen TVs about 10 years ago.  Now this technology has been 
replaced by LED backlight units and CCFL technology is no longer used. The illustration below shows the difference 
between a CCFL (or EEFL) and LED backlighting unit for a flat-screen display.   
 

 
 
LightingEurope: 
Some new equipment is being developed based on LED technology for some professional applications. However, for 
applications where a specific wavelength of CCFL lamps (Visible and non-visible) is needed, LED substitutes are not 
feasible. 
There is still some limited usage of sub-miniature CCFL for new and replacement applications. Some examples: 
1) Commercial aircraft primary flight instrumentation displays:  require original certified replacement parts 
 2)  Other applications: i.e. medical, disinfection, instrumentation and medical devices and industrial monitoring 

5.(i) Information on the technical 
feasibility of alternatives 
 

Canada 
Over the last decade LEDs have largely replaced CCFLs and EEFLs in the backlighting of flat panel displays such as 
liquid crystal displays (LCD).1 LEDs allow for thinner and lighter designs in displays, use less power as they are more 
energy efficient and enable higher brightness and illuminate the screen more evenly.5 In addition, LEDs illuminate 
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instantly whereas previous CCFL-backlit displays at first appeared dim and then gradually increased in brightness. 
LEDs also have longer life spans than CCFLs and EEFLs.1  

 

Previously, LEDs for backlighting displays were more expensive than CCFLs and EEFLs but this is no longer the case 
as the price of LEDs has fallen. LEDs were predicted to completely replace CCFLs in TVs by 2014.6 By 2016 LEDs had 
almost completely replaced CCFLs and EEFLs in most applications including smartphones, tablets, notebooks, 
tabletop monitors and TVs.7  

LEDs are also the main alternative for cold cathode/neon lamp uses including signage applications.8  

 
African Region 
Today, LED backlight units have completely replaced CCFL/EEFL; no new displays are being made with this old 
technology. 

5.(ii) Information on the economic 
feasibility of alternatives 

African Region 
CCFL and EEFL are an old, outdated technology that was used for back-lighting LCD electronic displays about 20 
years ago; these lamps have been replaced by LED backlights in new displays starting in 2008. 
 
JLMA 
CCFL lamps are rarely used today, but are used in small quantities as repair and replacement parts for embedded 
displays in industrial equipment. For the repair of these devices, it is economically difficult to develop new devices 
that do not use CCFLs, only for repair. 

6. Information on environmental 
and health risks and benefits of 
alternatives 
 

African Region 
The clause allowing for spare parts could be retained in Minamata to enable end-users to continue using old 
monitors, but this is considered to be a very small (non-existent?) market. 

7. If any, additional information 
being submitted on mercury-
added products pursuant to 
Article 4.4 of the Convention not 
addressed above (e.g. 
manufacture, general trade 
information, etc.) 

NA 

8. Other relevant information 
pursuant to Decision MC-3/1 

African Region 
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 It should be noted that in the preamble text of Annex A in the Minamata Convention, an allowance is made for CCFL 
and EEFL where they are being supplied as a spare part: 
 

(c) Where no feasible mercury-free alternative for replacement is available, switches and relays, cold cathode 
fluorescent lamps and external electrode fluorescent lamps (CCFL and EEFL) for electronic displays, and 
measuring devices; 

 
This text can remain in the Convention, to allow for exceptional cases where old electronic displays are still in use and 
people wish to continue to use them. However, this is very rare as LED has been the dominant display backlighting 
unit for well over a decade. 
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Other fluorescent lamps 

1. Category of mercury-added 
product 

Lamps 

2. Further description of the 
product 

Other fluorescent lamps 
 

3. Information on the use of the 
product 

EU, United States/NEWMOA 
‘Other fluorescent lamps’ cover lamps used in professional and consumer applications for purposes other than 
lighting. These lamps differ from lighting used for general lighting purposes by the use of different glass and 
phosphors, different technology, wattage, and size, and typically emitting in UV or blue wavelengths (Gensch, et al., 
2016).  
 
Fluorescent lamps operate at a low gas pressure. They produce light when an electric current pass between electrodes 
in a tube filled with low-pressure mercury vapour and inert gases. The electric current excites the mercury vapour in 
the tube, generating radiation primarily in the ultraviolet range. Fluorescent lamps covered by this fiche are not used 
primarily for lighting and include (NEWMOA, 2014): 

• Bug zappers which contain a fluorescent lamp that emits UV light to attract insects. 

• Black lights which use a phosphor to convert short-wave UV light in the tube to long-range UV that is used 
for forensic applications, special effects lighting and testing devices.  

• Tanning lamps which use phosphor to emit mainly UV-A light and a small amount of UV-B light. 

• Lamps for the treatment of skin conditions e.g. eczema, psoriasis, acne, vitamin D deficiency. 

• Induction lamps are used in outdoor and factory lighting applications. 
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Figure 1 – Examples of applications of 'other fluorescent lamps' (Gensch, et al., 2016) 

 
 
Range of mercury content 
Varies depending on lamp, estimated 2 kg of mercury entering the EU per annum (Gensch, et al., 2016). 
 
LightingEurope- Special Purpose lamps: 
Special purpose lamps and luminaires are designed essentially for other types of application, such as traffic signals, 
terrarium lighting or household appliances and clearly indicated as such on accompanying product information. 
Special purpose products have documented and communicated application-specific features. They are mainly 
manufactured in accordance with general-purpose lamp making technology. The use of special design/specifications, 
materials and process steps provide their special application features, e.g.:  
Where non-visible radiation has importance, for example:  

• Medical/Therapy lamps  

• Sun tanning lamps  

• Black light lamps (e.g. for diazo printing reprography, lithography, insect traps, photochemical and curing 
processes)  

• Black light blue lamps (e.g. for entertainment, forensics, dermatology, banknote validation)  

• Disinfection lamps (e.g. ultraviolet for air, water or surface treatment for inactivation of bacteria and 
viruses)Pet care lamps (e.g. aquaria or reptile lamps)  

• Chemical and biological processes e.g., Vaccine production processes, monitoring equipment. 
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Where different applications require specific lamps, for example:  

• Technical lamps for colour comparison  

• Coloured lamps (incl. saturated colours)  

• Lamps used in horticultural lighting  

• Lamps designed for eye-sensitivity of birds and other animals  

• Projector lamps, studio lighting, show effect lighting, theatre lighting 

• Lamps with specific colour spectrum requirements e.g., adapted to the response of film material 

• High colour rendering index lamps like food lighting applications, bakeries, etc.  

• Lamps with special ignition features (e.g., external ignition strip) for cold applications or potentially explosive 
atmospheres 

• Lamps required for emergency lighting luminaires 

• Lighting products which have to withstand extreme physical conditions (such as vibrations or temperatures 
below – 20 °C or above 50 °C) 

• Lamps for emergency lighting luminaires 

• Products incorporating lighting products, where the primary purpose is not lighting, and the product is 
dependent on energy input in fulfilling its primary purpose during use (such as refrigerators, sewing machines, 
endoscopes, blood analyzers); 

• Light sources for scientific instruments and/or the calibration of instruments 
 

4. Information on the availability 
of mercury-free (or less-mercury) 
alternatives 
 

EU 
Main alternatives: LED Lamps, dielectric barrier discharge (DBD) lamps 
According to Gensch et al. (2016), no research is being performed into improvements of CFL technology with regard 
to mercury content and as such LED technology is the primary alternative. LEDs are increasingly available for general 
lighting solutions, however special purpose lamps are a niche market where development of LED alternatives has 
been slower (Gensch, et al., 2016). 
It was stated by an industry group that in 2019 for blacklight blue, insect traps and tanning beds it is still the case 
that LED technology is lacking in non-visible UV light. It was however indicated that UVA/B technology based on 
integrated LED modules are in development which may be possible to replace HPS lamps in some applications. For 
medical applications, there are no alternatives approved by medical authorities (e.g. for psoriasis and acne 
treatment). 
 
Canada  
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Induction lamps: the costs of LEDs have continued to decline in recent years while the costs of induction lighting 
have not. Improvements and new technologies for LEDs continue to be made, whereas similar innovation in 
induction lighting is not expected. As a result, LEDs have become increasingly cost-competitive with induction 
fluorescents.1  
LEDs are much more energy efficient than induction lamps.9 Induction lamps often cannot be dimmed, and 
induction lamps that can be dimmed are only able to go a few settings below 100% compared to a full range of 
dimness available for LEDs. In addition, induction lights are much larger than their LED equivalents and when several 
lights need to be mounted on poles for lighting large spaces (such as parking lots) the smaller size of LEDs can be a 
significant advantage.10  
 
JLMA 
Special purpose lamps are used as light sources for e.g. UV disinfection, UV curing, projection, gastric endoscopes, 
automobile headlamps, analyzers, cultivating cells of organisms and plants, and banknote appraisers, etc. There are 
many applications that cannot be physically replaced by LEDs, such as requirements for light of a specific 
color/wavelength as well as brightness. 
 
LightingEurope: 
Mercury-free LED substitutes are still in R&D development phase or entering the market e.g. for some very low 
power UV applications. 

5.(i) Information on the technical 
feasibility of alternatives 
 

EU 
LEDs primarily emit only in the visible light spectra and so for applications where the main function of the lamp is to 
produce light in the non-visible UV range, such as tanning beds, lamps for the treatment of skin conditions, black lights 
and insect traps, LEDs do not provide comparable performance due to insufficient wall-plug efficiency and non-
comparable spectral output. It is possible to produce LEDs with the required non-visible UV light spectra using AlGaN-
LED technology however efficiency is lower (Gensch, et al., 2016): 

• For UV-C and UB-B LEDs (100-315 nm) energy efficiency is currently lower than CFL 

• For UV-A LEDs (315-400 nm) efficiency is below 380 nm spectral output 

There are no comprehensive test results available comparing CFL-based equipment with LED-based equipment for 
effectiveness. The most important application of UV lamps is in tanning devices, with an estimated 50,000 tanning 
facilities in the EU (Gensch, et al., 2016).  
There are potential limitations to the application of LED UV lamps due to the fact that CFL lamps radiate generated 
heat away naturally while LED lamps require heat to be transported away by conduction (Gensch, et al., 2016).  
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In the case of lamps for the treatment of skin conditions, alternatives will require comprehensive testing before use 
on humans, and light wavelength is important for the treatment to be effective. 
 

JLMA 
Special purpose lamps are available in a wide variety of sizes and with different requirements. Many of them require 
specific wavelengths, and it is technically impossible to replace them with LEDs. 
 
LightingEurope – Special purpose lamps: 
Special purpose lamps are used for a huge variety of applications e.g.medical, Industrial, curing, disinfection, 
entertainment and stage lighting. 
 
Negative impact on a number of industrial manufacturing activities in Europe: As recognised by both the DG Energy 
and the DG Environment consultants, there are no replacement lamps for applications using mercury-containing 
discharge lamps. Most special purpose lamps are used in a number of industrial and commercial applications (e.g. 
micro lithography in semiconductor 1 See for example, “The Model for European Light Sources Analyses, MELISA” 
developed by VHK and adapted after 2015 European Consultation Forum. 3 production, entertainment lighting, etc). 
 

5.(ii) Information on the economic 
feasibility of alternatives 

EU 
The replacement of most specialist lamps will require a replacement of the equipment ballast, requiring appropriate 
care to ensure resources are recycled where possible and at the equipment’s natural end-of-life. For emitting UV light 
LEDs are currently less energy efficient than CFL and so energy costs may be higher (Gensch, et al., 2016). 
 

6. Information on environmental 
and health risks and benefits of 
alternatives 
 

EU 
A general concern with the phase-out of mercury containing fluorescent lamps in favour of LEDs is the cause of early 
end-of-life of installations including luminaires, which causes resources in these products to not serve their planned 
product life potential (Gensch, et al., 2016). 

7. If any, additional information 
being submitted on mercury-
added products pursuant to 
Article 4.4 of the Convention not 
addressed above (e.g. 
manufacture, general trade 
information, etc.) 

NA 
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8. Other relevant information 
pursuant to Decision MC-3/1 

EU 
In Europe, there is an exemption for other discharge lamps for special purposes with a mercury content above 15mg 
per lamp in the Directive 2011/65/EC (RoHS) Directive). The exemption has a validity period from 2021-2024, 
depending on devices. 
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High intensity discharge lamps (HID) 

1. Category of mercury-added 
product 

Lamps 
 

2. Further description of the 
product 

High intensity discharge lamps (HID), including high-pressure sodium lamps (HPS) 

3. Information on the use of the 
product 

EU 
HPS lamps consist of a cylindrical discharge tubes made of poly-crystalline 
alumina (PCA), in which two electrode assemblies are mounted at each 
side (Figure ) (Gensch et al., 2016). 
The electrodes are made of tungsten in the shape of a rod, sometimes 
with coiled windings. Tungsten electrodes are welded to niobium tubes 
that serve as the electrical feed-through. Inside the discharge tube, xenon 
is present as a buffer gas. Mercury is dosed in the discharge tube as 
sodium mercury. The quantity of mercury used per lamp depends on lamp 
power and optical performance.  
A high voltage pulse is supplied to the electrode, breaking down the xenon 
gas and allowing a current to flow through the resulting plasma. The heat released by the discharge warms up the 
tube and evaporates the sodium and mercury. 
HPS lamps with increased colour rendering are typically used for outdoor applications where colour rendering is 
important, such as city centres and parking lots, or indoors in shops where products are displayed in a certain light. 
The role of mercury in these lamps is to tune the plasma resistance to optimise efficiency - thermal conduction is 
reduced and as such there is less heat loss from the plasma. The mercury vapour pressure increases the electrical 
resistance in the discharge which enables putting more power into the discharge, causing sodium and mercury to 
evaporate further. Additionally, the presence of mercury causes the lamp to have high red rendering properties.  
The mercury is not consumed in the lamp’s life; as the sodium reacts, the fraction of mercury in the amalgam therefore 
becomes higher over time. 
 
Range of mercury content in High-pressure sodium lamps 
10-50 mg (3-40mg for lamps with improved colour rendering index Ra>60 
 
JLMA 

Figure 1 – HPS lamp (Gensch et al., 2016) 
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Special purpose lamps are used as light sources for e.g. UV disinfection, UV curing, projection, gastric endoscopes, 
automobile headlamps, high precision analyzers and detectors, and banknote appraisers, etc. These applications use 
specific wavelengths (including emission lines) as a light source or a very small high intensity emission point as a 
light source. 
 
LightingEurope – HID lamps 
HID lamps are a wide range of lamp families with extremely high intensity and used for a variety of applications like 
city streetlighting, façade lighting, highways, Sports facilities, Retail spot lighting, museums theatres, entertainment 
etc. Globally are installed approx. 500 million professional luminaires with Luminaire lifetime  >20 years (in outdoor 
applications) for which regular lamp replacement is needed, handled only by professionals. 

4. Information on the availability 
of mercury-free (or less-mercury) 
alternatives 
 

Main alternatives: LED Lamps, unsaturated vapour HPS lamp, Xenon HPS Lamp 
Mercury can be replaced with xenon in HPS bulbs; however, there are effects on colour warmth (see technical 
feasibility of mercury alternatives).   
HPS lamps can be operated in an unsaturated vapour mode, where all Hg/Na amalgam are vaporised, as such a smaller 
mercury dosage is needed. This has benefits such as better voltage and power stability and faster warm-up, however 
there are technical limitations such as increased rate of sodium loss leading to changes in lamp colour properties. 
LED lamps offer a number of benefits as an alternative to HPS, notably energy efficiency, longer product life, and 
absence of mercury. LED luminaires are increasingly being used in outdoor lighting where HPS lamps are commonly 
applied, with LEDs projected to reach 89% of global market share of streetlights by 2027 (Northeast Group, 2017). 
 
Canada 
High pressure sodium lamps: LED lights provide much better colour rendering compared to high pressure sodium 
vapour lamps. LEDs provide an even white light, which is especially important for obtaining clear security camera 
footage.1 Sodium lamps have the worst colour rendering of all lamps on the market with objects illuminated by them 
appearing shadowy black rather than the colour seen in daylight. LEDs are also much more energy efficient that high 
pressure sodium lamps resulting in lower operating costs.11  

 
High pressure sodium lamps typically require a “warmup” period which can take up to 10 minutes. As the light heats 
up it needs more voltage to operate which is balanced by a ballast (a magnetic or electric device designed to provide 
the light constant current). Over time, high pressure sodium lamps require more and more voltage to produce the 
same amount of light. Eventually, the voltage exceeds the fixed resistance provided by the ballast and the light goes 
out (fails). The lights become less efficient over time because they need more and more voltage to produce the same 
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lumen output (brightness). In general, high pressure sodium lamps are usually able to maintain fairly good brightness 
(roughly 80% of original brightness) at their typical end-of-life (24,000 operating hours).1  

High pressure sodium lamps are particularly useful for outdoor lighting (such as municipal street-lighting or other 
common areas like parking lots). Compared to incandescent bulbs, fluorescent bulbs, and most high intensity 
discharge lamps, high pressure sodium lamps are much more efficient and last longer. It is only recently that LED 
lighting has become more affordable and prevalent enough to surpass high pressure sodium lamps in terms of 
energy efficiency and lifespan. The upfront costs of installing high pressure sodium lamps can still be lower than 
LEDs however the lifetime costs (including consideration of reduced maintenance and energy efficiency 
improvements) are lower for LEDs.1 High pressure sodium lamps have higher maintenance costs and are more 
fragile than LEDs – several sodium vapour bulb replacements would be expected within the typical lifetime of an 
LED.11  

 

Metal halide lamps: Metal halide lamps can be very useful for high intensity applications like vehicle headlamps, 
athletic facility illumination, or for photographic lighting. The main advantage of metal halide lamps is their high-
quality light output generating a very cool white light. LEDs also produce high quality light output with a very broad 
spectrum available depending on the light; ranging from warm ‘yellow’ to cool ‘blue’ light. Metal halides may still be 
the best source of high colour-rendering index white light on the market.12  
LEDs have longer lifespans than metal halides (50,000 to 100,000 hours or more compared to 6,000 to 15,000 
hours). In the past, the costs of LEDs were higher, however with the prices of LEDs declining in recent years the 
upfront costs of LEDs and metal halides are now very close.1  
Metal halide lamps have the longest warmup period of any lamp on the market (between 15-30) and must 
therefore be operated for longer periods than LEDs and cannot be quickly switched on and off on demand. This 
results in lights often being left on when not needed to avoid the long warmup period. Due to the long warmup 
period for metal halides, there must be some anticipation of when light is required. LEDs have the advantage that 
they turn on immediately. Both LEDS and metal halides can be dimmed. However, dimming metal halides alters the 
light characteristics and reduces the efficiency of the light.  
LEDs are more energy efficient than metal halides. Metal halides emit about 15-20% of the total energy consumed is 
emitted as heat. LEDs emit very little heat. Metal halide lamps usually start switching on and off unexpectedly as 
they reach their end- of-life before failing completely. LEDs fail by gradually dimming over time. In many 
applications (e.g. stadium lighting) a sudden unexpected loss of light would not be acceptable and hence metal 
halides are often proactively changed out before the end of their useful life. Metal halides are also more fragile than 
LEDs. LEDs are solid state lights and difficult to damage with physical shocks.12  
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Automotive headlamps: LED lamps have become much more widely used in the global automotive lighting market 
in recent years. However, their upfront costs are still higher than the alternatives such as halogen bulbs.1 LED costs 
continue to fall; however, one market research report on the global automotive lighting market 2016- 2020 expects 
that the cost of LED lighting may slow the growth of the market during this period.13 LED inside predicts that the 
value of the exterior automotive LED market will increase by 6% per year 2016-2020, continuing to replace 
traditional lamps in this application.14 Data from recent IMERC reports indicate that major automakers (e.g. Honda, 
Nissan, BMW, Subaru, Mitsubishi, Mercedes-Benz) are phasing out uses of mercury-containing headlamps more 
rapidly than the LEDinside report predicts as many vehicle models had phased out mercury headlamps by the end of 
2017.1  
 
JLMA 
Special purpose lamps are used as light sources for e.g. UV disinfection, UV curing, projection, gastric endoscopes, 
automobile headlamps, high precision analyzers and detectors, and banknote appraisers, etc. These applications use 
specific wavelengths (including emission lines) as a light source or a very small high intensity emission point as a 
light source. There are many applications that cannot be physically replaced by LEDs, such as requirements for light 
of a specific color/wavelength as well as brightness. In some applications that require high brightness, xenon 
mercury lamps are used to compensate for the insufficient light intensity of xenon lamps. No alternative light source 
has been developed that can replace xenon lamps as an ultra-small bright spotlight source with the same high light 
intensity. These special-purpose high-intensity discharge lamps are exempted from RoHS under 4(f).  
 
JLMA response to questions on Automotive headlamps 

Q. Are mercury containing HID (high intensity discharge) still used for new vehicles? 

⇒ In the Japanese market, mercury containing HID lamps are currently not used for new vehicles. Mercury 
containing HID lamps were used in vehicles registered before 2012, and mercury containing HID lamps are still 
available on the market for replacement. 

Q. Are mercury free headlamps available on all markets? 

⇒ Mercury free headlamps are technically available on all markets. However, as there is difference of lighting 
control circuit between HID lamps with and without mercury, the lighting control circuit has to be replaced at the 
same time when the mercury free HID lamps are mounted. In addition, in order to prevent misuse, the shapes of 
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bases and sockets used for HID lamps with and without mercury are different from each other. Therefore, existing 
mercury containing HID lamps cannot be simply replaced with mercury free HID lamps. 

ZMWG 

LED lamps can replace many types of High Intensity Discharge lamps (HIDs) including both high-pressure sodium 
(HPS) and metal halide lamps, which contain a significant amount of mercury. LED lamps are now available in a 
wide array of sizes, wattages and lumen outputs and with a variety of commonly used HID bases (e.g., E27, E40).  
Suitable applications – both indoor and outdoor – include, but are not limited to: High-bay Lighting, Street lights, 
Garages, Parking Lots, Area lighting, Pedestrian zones, Parks, Industry, Retail and Museums.  

The benefits of LEDs over High Pressure Sodium (HPS) lamps are many: 

o LED lamps are much more energy efficient than HPS lamps.  

o LEDs also have a longer rated life, which reduces their replacement and installation costs as well as 
their lifecycle environmental impacts.  

o LEDs emit a higher quality of light, which is white rather than the yellow light that is emitted from 
HPS lamps.  

o LED lamps do not cycle on and off. 

o LEDs are mercury-free unlike HPS lamps.  

High-pressure sodium lamps (HPS) are primarily used for street lighting and other exterior lighting applications, 
although they are rapidly becoming replaced by other technologies including, notably, LEDs because:  

o of their poor color quality – many HPS lamps appear yellow because their CRI is typically in the 20s; 

o  they cycle on and off, which causes maintenance and safety problems; and  

o their relatively short life.  
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Over the past few years, there has been a significant increase in the number of LED replacements for high-intensity 
discharge (HID) lamps – particularly LEDs that can replace high-pressure sodium (HPS) lamps up to 400 watts11. 

According to Global Industry Analysts: 

The global market for High Intensity Discharge (HID) Bulbs is forecast to decline to US$1.0 billion by 
2024, constrained by the growing threat of substitution by light-emitting diode (LEDs) and high 
efficiency plasma lights. HID bulbs which have been used for years to light streets and factories are 
today being rapidly replaced by LEDs. Rising energy costs and tighter energy-efficiency standards 
and regulations are playing major roles in accelerating the phase out of HID lighting technology. Few 
of the benefits of LED driving its popularity as a replacement for HID include higher energy efficiency 
due to lower quotient of trapped light; high efficiency at higher operating temperatures; greater 
effectiveness of LED power drivers over HID ballasts; and longer durability with an operating life over 
10 to 12 years.12  

According to the International Dark Sky Association, “Early LEDs were energy-inefficient and emitted little light, but 
due to technological advances, LED efficiency and light output have doubled about every three years. Because of 
their improved quality and falling prices, LEDs are now replacing conventional high-intensity discharge (HID) lamp 
types for outdoor lighting in communities around the world.”13 

LED lamps that can replace HIDs are available in a variety of color temperatures (typically ranging from 2700K 
(warm) to 6500K. Their color quality (typically measured in CRI) is quite high, often 70-90, which makes them more 
versatile than conventional, low-CRI HPS lamps. 

LED lamps can replace many types of HIDs including both high-pressure sodium (HPS) and metal halide lamps, which 
contain a significant amount of mercury. LED lamps are now available in a wide array of sizes, wattages and lumen 
outputs and with a variety of commonly used HID bases (e.g., E27, E40). 

 
11Global Industry Analysts, “High Intensity Discharge (HID) Lighting: Market Analysis, Trends and Forecasts, 2018 May, https://www.strategyr.com/market-report-high-intensity-discharge-hid-lighting-

forecasts-global-industry-analysts-inc.asp 

 
12Global Industry Analysts, “High Intensity Discharge (HID) Lighting: Market Analysis, Trends and Forecasts, 2018 May, https://www.strategyr.com/market-report-high-intensity-discharge-hid-lighting-

forecasts-global-industry-analysts-inc.asp 

 
13 International Dark Sky Association, LED Practical Guide, https://www.darksky.org/our-work/lighting/lighting-for-citizens/led-guide/ 

https://www.strategyr.com/market-report-high-intensity-discharge-hid-lighting-forecasts-global-industry-analysts-inc.asp
https://www.darksky.org/our-work/lighting/lighting-for-citizens/led-guide/
https://www.strategyr.com/market-report-high-intensity-discharge-hid-lighting-forecasts-global-industry-analysts-inc.asp
https://www.strategyr.com/market-report-high-intensity-discharge-hid-lighting-forecasts-global-industry-analysts-inc.asp
https://www.strategyr.com/market-report-high-intensity-discharge-hid-lighting-forecasts-global-industry-analysts-inc.asp
https://www.strategyr.com/market-report-high-intensity-discharge-hid-lighting-forecasts-global-industry-analysts-inc.asp
https://www.darksky.org/our-work/lighting/lighting-for-citizens/led-guide/
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Suitable applications – both indoor and outdoor – include, but are not limited to: 

● High-bay Lighting 
● Street lights 
● Garages 
● Parking Lots 
● Area lighting 
● Pedestrian zones 
● Parks 
● Industry 
● Retail and Museums 

 
Manufacturers tout multiple environmental, safety and health benefits associated with replacing HID lamps with 
LED lamps. These benefits include significantly improved energy efficiency, longer life (which translates to lower 
maintenance and replacement costs), instant on (no warm-up time or “cycling”), elimination of mercury, effective 
thermal management for wide operating temperature range, effective lumen maintenance, and improved visibility, 
which increases safety. (examples listed in our submission- ZMWG) 
For Mercury in other High Pressure Sodium (vapour) lamps for general lighting purposes not exceeding (per burner), 
limits could be imposed such as below given the availability of such models:  
I) P ≤ 155 W: 20 mg per burner II) 155 W < P ≤ 405 W: 20 mg per burner III) P > 405 W: 25 mg per burner" 
 
Quartz metal halide lamps – particularly low-wattage models – can be readily replaced with more energy-efficient 
ceramic metal halide (CMH) lamps, which have a longer rated life and typically have less or the same amount of 
mercury. Therefore Quartz metal halide lamps could be phased out.  
According to a 2017 GE Lighting CMH Data Sheet, ceramic metal halide lamps have “up to 24% higher efficacy than 
quartz metal halide [lamps].”  Another benefit of GE’s ceramic MH lamps is that they often have a lower mercury 
content when compared to its equivalent quartz MH lamp. (examples are provided in our submission) 
 
Since quartz and ceramic MH lamps are very often available in the same shape and type of lamps and bases, they 
are almost always interchangeable.  

Therefore, offering the RoHS Exemption on the ceramic models only would result in use of these easy, drop-in 
replacements with multiple environmental benefits, including significant mercury reduction as well as energy 
savings. 

https://tungsram.com/en/documents/ConstantColor_CMH_High_Wattages_Lamps_Data_sheet_EN.pdf


71 
 

Since some metal halides have a similar base, bulb shape and lumen output as the HPS lamps up to 400 watts, there 
are manufacturers offering LED replacement lamps for some types of metal halide lamps.  
 
One example is ProcureLED which offers a line of LED “Corn Lamps”, which are marketed as “Direct Replacement for 
Metal Halide” that can fit “many different fixtures to replace traditional lamps”, which are used to light factories, 
workshops, warehouses, shipyards, mining, gas stations, streets, etc.”14 

5.(i) Information on the technical 
feasibility of alternatives 
 

EU 
Replacement of Hg with Xenon in HPS lamps broadens the colour spectrum and therefore does not have the effect of 
a warm colour, and additionally requires very high pressures, which would hinder current ignition technology.  
Investigations into unsaturated vapour modes for lamps in which all sodium and mercury would be in vapour state in 
operation did not result in products with reduced Hg.  
LED luminaires are increasingly being made to replace HPS lamps and are expected to increase in this application. It 
has been demonstrated that these are suitable for Colour Rendering Index (CRI) at least up to 85 and as such are 
suitable to replace HPS in new installations for most applications, i.e. with the exception of those which require 
CRI >85. There are limitations to substitution of HPS with LED in existing installations due to different dimensions 
(Gensch et al., 2016). 
 
JLMA 
In general lighting, there are no lamps that can directly replace HID lamps. The reduction of mercury in HID lamps is 
being basically done by replacing them with LED fixtures. 
 
LightingEurope – HID lamps: 
Substitution by plug and play LED retrofit lamps is only limited possible:  
- Lumen output for LED retrofit lamp is lower  
- Size and weight of LED lamps is much larger, so do not fit in most luminaires  
- Rewiring in the luminaire is needed  
- Environmental impacts of HID are lower Example of Street lighting: beam is important / regulated  
- Optical characteristics of the LED substitute lamps are completely different (glare, uniformity, minimum light on 
street)  
- The poles have to be replaced and the spacing changed  

 
14 ProcureLED LED Corn Lamps; March 2019, https://procureled.com/wp-content/uploads/2019/03/Corn-Lamps-ProcureLED.pdf  

 

https://procureled.com/wp-content/uploads/2019/03/Corn-Lamps-ProcureLED.pdf
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- Life cycle cost of LED retrofit are higher due to lower total efficiency  
- Street luminaires are expensive: Weatherproof, resistant to vandalism, (250-500 € per head).  
- Luminaire lifetime is more than 20 years. 
 

5.(ii) Information on the economic 
feasibility of alternatives 

EU 
Industry has argued that there is an increase in fixed costs associated with substitution of mercury containing HPS 
lamps, loss of jobs from HPS manufacturing in Belgium and Hungary, and loss of application from different colour 
characteristics of Hg-free alternatives (Lighting Europe, 2015). 
LEDs have larger upfront costs than HPS (Lighting Europe, 2015). However, LEDs have other economic benefits such 
as longer life and less energy usage. LED replacement lamps can use 50% less energy than HPS and last 50,000 hours 
compared to the 24,000 hour HID bulbs they replace (European Environment Bureau, 2015). 
 
JLMA response to question on Automotive headlamps 

Q. Is it economically feasible to substitute mercury containing headlamps globally? 

⇒ In order to replace mercury containing headlamps with mercury free headlamps, the headlamps themselves 
need to be newly manufactured and the entire HID lamp and lighting control circuit needs to be replaced, which is 
not economically feasible. HID lamps have high brightness and high efficiency. It is technically difficult to develop 
LED retrofit lamps of the same shape.  

LightingEurope  

Progress status of the LED (HID) transition in Europe in 2020: 

• LED retrofit lamps have been developed for a limited number of existing HID luminaires, according to the EU 
consultants VHK & OEKO *)• For most existing installations and applications, LED retrofit lamps do not function 
properly or are not allowed.  
• Affordability is also a problem for HID retrofit lamps as these are very expensive (e.g. 200-300 $)  
• Consider also the total socio-economic impact as exchanging all existing luminaires would result in huge 
investment costs for authorities and building owners (roads, tunnels, buildings, industry halls etc.). 

6. Information on environmental 
and health risks and benefits of 
alternatives 

EU 
It has been estimated that there are 5-10 kg of mercury brought into the market in HPS lamps per annum in Europe 
(Lighting Europe, 2015). Reduced energy consumption from increased LED efficiency will result in lowered energy 
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 consumption and hence burning of fossil fuels. A total life-cycle assessment was conducted by Dale et al. (2011), 
finding that impacts of global warming potential, respiratory effects and ecotoxicity of LED lamps are 30% lower 
compared to high-pressure sodium and metal halide luminaires for street lighting and other outdoor applications 
(European Environment Bureau, 2015).  
If this is to be the case then replacement HPS bulbs will need to be available until luminaires are replaced. 

 

ZMWG 

The benefits of LEDs over HPS lamps are many: 

• LED lamps are much more energy efficient than HPS lamps.  

• LEDs also have a longer rated life, which reduces their replacement and installation costs as well as their 
lifecycle environmental impacts.  

• LEDs emit a higher quality of light, which is white rather than the yellow light that is emitted from HPS lamps.  

• LED lamps do not cycle on and off. 

• LEDs are mercury-free unlike HPS lamps.  

LEDs are increasingly being made to replace HPS lamps and are expected to increase for this application. A study 
cited by the International Energy Agency found [LED and induction lamp] impacts were about 30% lower in global 
warming potential, respiratory effects and ecotoxicity compared to high pressure sodium and metal halide 
luminaires [for street lighting and other outdoor lighting applications.”15 

LightingEurope – HID: 

Innovation progress on mercury reduction technology for lighting  
• Mercury use for HID lighting accounts for far less than 1% of the total mercury release in the EU and in the world.  
• Mercury use in lighting will further reduce the next years due to the natural LED transition in the market.  

 
15International Energy Agency, Solid State Lighting Annex: Life Cycle Assessment of Solid State Lighting: Final Report, 17 September 2014, http://ssl.iea-

4e.org/files/otherfiles/0000/0068/IEA_4E_SSL_Report_on_LCA.pdf 
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Conclusion: General lighting mercury lamps (HID lamps) are still needed as lamps for servicing existing luminaires 
due to issues with technical compatibility and complexity with existing luminaires and related investments, safety 
and affordability for new installations, the trend is to use LED luminaires. 

 

 

7. If any, additional information 
being submitted on mercury-
added products pursuant to 
Article 4.4 of the Convention not 
addressed above (e.g. 
manufacture, general trade 
information, etc.) 

NA 
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8. Other relevant information 
pursuant to Decision MC-3/1 
 

EU 
High-pressure sodium lamps subject to restrictions under Directive 2011/65/EU on the restriction of the use of certain 
hazardous substances in electrical and electronic equipment (RoHS Directive): 

• Mercury in High-Pressure Sodium (vapour) lamps for general lighting purposes not exceeding (per burner) in 
lamps with improved CRI Ra>60: 

o ≤ 155W: 30mg 
o >155W: 40mg 

• Mercury in other High-Pressure Sodium (vapour lamps) for general lighting purposes not exceeding (per 
burner): 

o ≤ 155W: 25mg 
o 155W-405W: 30mg 
o >405W: 40mg 

High pressure sodium lamps <155W are still available on the market in the EU, however lamps >405W are no longer 
available. 
In the USA, the Interstate Mercury Education and Reduction Clearinghouse (IMERC) provides technical assistance to 
states that have enacted mercury education and reduction legislation. Some IMERC state members have enacted 
restrictions on the sale and distribution of mercury-containing lamps, such as in Connecticut (>100 mg)  (IMERC, 2015). 
According to the EPA regulation the Universal Waste Rule (UWR), all mercury containing lamps must be managed as 
hazardous waste.  

A number of non EU countries have passed regulations which, like the EU RoHS directive, include the regulation of 
mercury-containing lamps. These include India, Russia and the Eurasian Economic Union, Japan, South Korea, Turkey 
and Vietnam (Chemical Watch, 2016). 
 
ZMWG 
Mercury containing lamps were brought under the ambit of E-waste management Rules in India in 201616, which 
prescribes the mercury content for different kinds of lamps based on the rationale of ROHS limits for metals as 
prescribed by the EU. These limits have been in force since October 2016 and have been followed by all lighting 
companies registered in India.  The allowed limits, listed below, are lower than the maximum mercury content limits 
set by Minamata Convention. 

 
16 Indian 2016 E-waste rules http://cpcb.nic.in/displaypdf.php?id=UHJvamVjdHMvRS1XYXN0ZS9FLVdhc3RlTV9SdWxlc18yMDE2LnBkZg== 

http://cpcb.nic.in/displaypdf.php?id=UHJvamVjdHMvRS1XYXN0ZS9FLVdhc3RlTV9SdWxlc18yMDE2LnBkZg==
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Non-fluorescent low-pressure discharge lamps 

1. Category of mercury-added 
product 

Lamps 

2. Further description of the 
product 

Non-fluorescent low-pressure discharge lamps 

3. Information on the use of the 
product  

EU 

Non-fluorescent low-pressure discharge lamps do not produce visible light and therefore, are not used for illumination 
purposes. Instead, these lamps are primarily used in germicidal applications, to reduce the spread of microorganisms. 
The use cases for these lamps include the ultraviolet germicidal disinfection of drinking water, waste water and 
beverages. In addition, these lamps are used for air disinfection units, aquaculture and fish farming applications, and 
the disinfection of surfaces (Gensch, et al., 2016). Germicidal effectiveness is primarily determined by wavelength, 
duration of exposure and the power intensity of UV light (Lux Review, 2017). 

In non-fluorescent low-pressure discharge lamps, a small amount of mercury is required to enable the lamp to function. 
As the electric current flows through the discharge tube between the electrodes, the electrons cause the mercury atoms 
to produce short-wave ultraviolet radiation. According to ISO Standard ISO-12348, these lamps enable transmission of 
light in the UVC region of 100 nm – 280 nm. Some UVC wavelengths are blocked by specific glass types. However, 
the use of synthetic quartz allows wavelengths as low as 185 nm to pass, as quartz is highly transparent to UVC 
radiation (Helios Quartz, 2016).  

Figure 2 – Non-fluorescent low pressure discharge lamp (Lighting Europe, 2015a) 

  

The use cases are highly specialised, resulting in a variety of sizes, power levels and end cap configurations 
depending on the specific application. In addition, the power ranges vary from 1 W to 1000 W and the operating 
temperature can range from 0˚C to 100˚C. In some cases, thermal control may be necessary (Gensch at al., 2016). 
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Range of mercury content 
The average mercury content for lamps falling under exemption from the RoHS ‘mercury in other low-pressure 
discharge lamps’ is 4 mg – 15 mg (Gensch, et al., 2016). This upper limit of the range is largely linked to compliance 
with the RoHS, which places a 15 mg limit on non-fluorescent low-pressure discharge lamps. However, a number of 
manufacturers, which have operations outside Europe, also comply with the RoHS 15 mg limit (Van der Meer, et al., 
2015). 
 
LightingEurope: 
Special purpose (non-fluorescent) lamps and luminaires are designed essentially for UV applications with specific 
features, e.g.:  
Where non-visible radiation has importance, for example:  

• Medical/Therapy lamps  

• Disinfection lamps e.g. to inactivate bacteria and viruses (e.g. COVID) 

• Chemical and biological processes, e.g. Bio tech processes and monitoring equipment 

• Light sources for scientific instruments and/or the calibration of instruments 

4. Information on the availability 
of mercury-free (or less-mercury) 
alternatives 
 

EU 
Main alternatives: UVC LEDs 
Despite the positive attributes of mercury UVCs (i.e. the ease of application, and lack of toxic by-products relative to 
chemical disinfection), these lamps are fragile, lack portability and in some cases, display a limited lifetime (University 
of Cambridge, 2019). Therefore, alternatives can address these drawbacks as well as bypassing the mercury 
contamination risk associated with disposal.  
The most promising alternative to mercury UVCs are UVC LEDs. In particular, UVC LEDs which use aluminium gallium 
nitride (AlGaN), have become an effective alternative in recent years, due to their long lifetime, low voltage and 
relatively compact nature (Guo, et al., 2018).   
According to information provided by an industry group, there are also some developments in LED substitutes for 
small-scale applications, such as water bottle disinfection in homes and offices.   
Concerning sourcing a direct substitute to the use of mercury in non-fluorescent low-pressure discharge lamps, 
alternative substances to mercury are not currently available (Gensch, et al., 2016). Recent information provided by 
an industry group states that it is still the case that mercury cannot be substituted in low-pressure discharge lamps 
without fluorescent powder. 
 
ZMWG 
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It has come to our attention that there are scientifically and technically practicable and reliable substitutes for 
certain mercury-based products currently covered by Exemption 4(a), for example for the use of low-pressure 
discharge lamps for disinfection and advanced oxidation treatment with UV light emitting equipment. 
More information can be received by  Typhon Treatment Systems Ltd. www.typhontreatment.com   

 
JLMA 
There is no substitute for the lamps specified in 4(a) of the RoHS exemptions, which are used for measurement and 
analysis equipment using mercury emission lines. For example, 

・As a light source for wavelength calibration. 

・As a light source for analysis in atomic absorption spectrophotometers. 

    Wavelengths specific to mercury elements are required. 

・As a light source for water quality analyzer. 

    UV light (254nm) and visible light (365, 402, 545nm, etc.) must be on the same optical path. 

・As a light source for oxidative decomposition. 

    As a light source for oxidative decomposition, high brightness of 185nm is required. 
 
Since there are no alternative light sources in these fields, industries are applying for exemption from RoHS. And, 
alternative light sources to low-pressure discharge lamps for sterilization and disinfection using UV light emitting 
devices have not been tested for effectiveness due to insufficient output. Low-pressure discharge lamps are 
necessary as a light source for UV sterilization and disinfection in response to the global spread of COVID-19. 
 
LightingEurope: 
Mercury-free LED substitutes are still in R&D development phase or entering the market for some very low power 
UV applications. 

5.(i) Information on the technical 
feasibility of alternatives 
 

EU 
A number of projects and studies are currently engaged in the development and application of UVC LEDs (Advanced-
UV, 2019; University of Cambridge, 2019). The use cases for non-fluorescent low-pressure discharge lamps are highly 
specialised, requiring that alternatives can produce light in a specific range of the UVC spectrum. The germicidal range, 
which is important for the disinfection role of UVCs, is largely considered to be 200 nm – 300 nm (Lux Review, 2017). 
The spectral range of UVC LEDs varies depending on the source. Lux Review (2017) suggests that UVC LEDs have a 
wavelength of 200 nm – 280 nm and therefore appropriate for disinfection applications.  

http://www.typhontreatment.com/
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UVC LEDs offer a long-life alternative to mercury lamps (Lux Review, 2017). An industry group stated that UV LEDs are 
a new field of research and development, and that certain applications of UV LED solutions are becoming available, 
including UVC LEDs, emitting in the critical range for germicidal applications. However, in disinfection applications, 
there are no retrofit solutions realistically possible, as UVC LED solutions require new equipment.  
Information provided by an industry group also states that the current efficiency of UVC LED technology is 
considerably lower (4% relative to 30% in UVC lamps), and that it is likely to be a minimum of five years before 
conventional lamps are no longer needed in new equipment. 
 
JLMA 
Special purpose lamps are available in a wide variety of sizes and with different requirements. Many of them require 
specific wavelengths, and it is technically impossible to replace them with LEDs. 
 
LightingEurope Special purpose UV lamps:  
 
Comparison of data for UV curing:  
The comparison must also take into account the desired properties of the end product, process-related requirements 
and the limitations of materials. When considering the substitution of mercury, the necessary and more reactive 
chemistry of UV LED inks should also be taken into account. A disposal problem certainly also arises from the use of 
LEDs. 
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- Table source: http://www.rohs.biois.eu/Clarification_Questionnaire_VDMA_Answers_final.pdf 
 
Comparison of data for disinfection (wave range 240-280 nm)  
Both flash lamps and UV Hg gas discharge lamps have their use cases in the disinfection sector. Flash lamps have 
advantages, for example, in the sterilisation of cups for the food industry. UV LEDs are only used in a niche application 
(very low throughput) for disinfection and cannot be used industrially. The radiant efficacy of UVC LEDs is about 1-6% 
(see table). In comparison, low-pressure mercury lamps have an optical yield of over 30%-40%. To achieve a 
comparable optical yield with UV LEDs, the material effort would increase significantly and the electrical power 
requirement would rise fivefold due to the approx. 80% lower optical yield. From an ecological point of view, the 
current use of UVC LEDs on an industrial scale is therefore not sustainable and leads to increased energy and material 
consumption. NOTE: The optical yield indicates how much electrical power is converted into radiant power at the 
desired wavelength. For disinfection the characteristic wavelength for or Hg low-pressure lamps is 253.4 nm. With an 
electrical lamp power of 370 W, Hg low-pressure lamps have an optical yield > 30% and thus approx. 120 W radiant 
power. In addition, the service life of UVC LEDs for disinfection is much shorter than that of LEDs that emit in the 
visible range and is usually less than 5000 hours. Especially from the Covid-19 point of view, the further availability of 
UV Hg medium-pressure and low-pressure lamps for air and surface disinfection is essential because of their high 
efficiency. This development of Covid-19 was not foreseeable at the time of the preparation of the elongation request. 
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Table source: http://www.rohs.biois.eu/Clarification_Questionnaire_VDMA_Answers_final.pdf 

5.(ii) Information on the economic 
feasibility of alternatives 

EU 
The upfront costs associated with UVC LEDs is higher than for UVC mercury lamps (€10 per unit for LEDs vs. €5 per 
unit in the case of UVC lamps in residential water purification process (Lighting Europe, 2015b)). Additionally, as 
previously mentioned, energy efficiency is lower in UVC LEDs. 
According to information provided by an industry group, there are however no UVC LED retrofit lamps available for 
current installations.  
An industry group also stated that UV-emitting units bear significant running costs relative to UV LED lamps. For 
example, UV lamps cost approximately $0.5 per Watt, whilst UVC LEDs cost approximately $400-500 per Watt. In 
large water purification systems in cities, systems can exceed 100 kW, resulting in significant costs under UVC LED 
application. 
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6. Information on environmental 
and health risks and benefits of 
alternatives 
 

EU 
UVC LEDs are mercury-free and have lower energy consumption than UVC lamps. However, due to the lower wall plug 
efficiency of current LED alternatives, they would report higher levels of energy consumption than mercury UVCs 
(Gensch, et al., 2016). 
Also, although UVC LEDs are mercury-free, there are some concerns over end-of-life management, due to the 
presence of potentially hazardous materials (Seong-Rim, et al., 2011). 
 
LightingEurope: 
Mercury-free LED substitutes are still in R&D development phase or entering the market e.g. for some very low 
power UV applications. 

7. If any, additional information 
being submitted on mercury-
added products pursuant to 
Article 4.4 of the Convention not 
addressed above (e.g. 
manufacture, general trade 
information, etc.) 

NA 

8. Other relevant information 
pursuant to Decision MC-3/1 

EU 
In Europe, Directive 2011/65/EC (Restriction of Hazardous Substances (RoHS) Directive) governs the use of mercury 
in non-fluorescent low-pressure discharge lamps and associated alternatives. Under Article 4(1) of the RoHS Directive, 
Member States must ensure that electrical and electronic equipment does not contain mercury. Annex III outlines 
exemptions from Article 4(1), which includes a ≤ 15 mg limit on the mercury content of low-pressure discharge lamps 
(4(a)) (Gensch, et al., 2016).  
There is no direct national legislation on the use of mercury in non-fluorescent low-pressure discharge lamps in the 
US, Canada, China or Australia, although separate energy efficiency standards or other regulatory tools in those 
countries may act as preventative or restrictive measures on mercury content in a number of instances. However, 
an industry group stated that India, Thailand, Ukraine and the Eurasian Economic Community (EurAsEC) have 
implemented national legislation on the use of mercury in non-fluorescent low pressure discharge lamps. Further, 
Jordan, Turkey, UAE, Saudi Arabia, Vietnam and South Korea have adopted national legislation in line with the RoHS 
Directive. In addition, the Gulf regions and Brazil are preparing national legislation. 
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