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. Introduction

Mercury is highly toxic, causing damage to the nervous system, and is particularly harmful during
the early development phases of children. Mercury can become more concentrated as it is
ingested by bacteria and moves up the food chain, accumulating in the bodies of humans and
wildlife. This can be a particular problem for those species, including humans, that consume
certain types of fish. Mercury travels long distances through the atmosphere, and has
contaminated global food supplies at levels that can pose a significant risk to human health.

One of the key objectives of the EU Mercury Strategy, adopted in January 2005, is to reduce the
amount of mercury circulating in society by cutting both supply and demand. On the demand side
the largest uses are in the chlor-alkali industry and dental amalgam. Lighting is the next biggest
mercury use, equaling the total amount used in electric and electronic equipment and measuring
and control devices — around 35 tonnes of mercury (out of 440 tonnes total in EU 25).*

The largest number of lamps that contain mercury are the energy-efficient compact and straight
fluorescent lamps. These are increasingly promoted in the fight against climate change, and
various initiatives are underway to increase their market share.

At EU level, the EC, in line with the Mercury Strategy actions 8 and 10, is currently conducting a
study of the products and applications containing mercury circulating in society, with a view to
eventually shifting to mercury-free solutions wherever possible.

In parallel two other EU directives are dealing with mercury in lamps:

- the EU Directive 2002/95 on the Restriction of Hazardous Substances in Electrical and
Electronic Equipment (RoHS) (including mercury), which sets minimum allowed content of
mercury in compact and straight fluorescent lamps, is currently under revision.

- The EU Directive 2005/32 establishing a framework for the setting of eco-design
requirements for energy-using products, is currently in the process of detailing such
requirements for street, office and domestic lighting.

Moreover the EU Directive 2002/96 on Waste Electrical and Electronic Equipment is currently
under revision, which will deal with the need for separate collection and recycling of such products.

More importantly, however, it is expected that the EU will move to phase out incandescent lamps
over the next several years. As a result, there will be an enormous increase in the number of lamps
containing mercury, and even more mercury will be put into circulation if steps are not taken to
further reduce mercury content and require best practices for those lamps manufactured and/or
used in the EU. Furthermore, separate collection of such lamps becomes even more important
because of the hazardous content and their fragility.

Given these policy developments, and the realisation that the ever increasing use of energy-saving
lamps could increase overall mercury use and eventual risk of exposure, the EEB and the Zero
Mercury Working Group organised this conference in June 2008, to engage more stakeholders in
this important debate.

The objectives of the conference were:

» To discuss about the levels of mercury content per lamp types that can be achieved

 To discuss the issues around separate collection, recycling of lamps and available
information

« To discuss experiences of stakeholders, and Member States on all above issues for further
improvement of the current situation.

" Mercury flows and safe storage of surplus mercury, Concorde East/West, for DG Environment, August 2006, p. 21
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[I. Conference Results

Mercury is a necessary element that is added to lamps to form a vapour which produces light when
current is passed through it under a vacuum. Mercury-containing lamps are already widely used,
yet sometimes people do not realise that they contain mercury. In the coming years millions of
these lamps are expected to flood the EU consumer market and be used in homes, businesses
and institutions, since a ban is planned on the incandescent lamp which uses more energy.

Background

The available data tell us that in the EU a total of about 950 million mercury-containing lamps
were sold in 2006. This is higher than most other estimates; in comparison, in the US a total of
668 million such lamps were sold in 2006. On the basis of these results, the following
estimations have been made on the content of mercury in these lamps for the EU market in
2006:

o Fluorescent tubes: 3.3 - 4.5 tonnes Hg

o Compact Fluorescent Lamps (CFLs) and other hot cathodes: 1.9 - 2.6 tonnes Hg

o High Intensity Discharge lamps (HID): 1 - 1.5 tonnes Hg

o Otherlamps: 1.6 - 2.1 tonnes Hg

Furthermore the EU consumption of mercury for backlighting (in computer screens, etc) is 3 -4
tonnes, which can be compared to the mercury in the largest lamp category — the long linear
tube fluorescent lamps.

The issue of mercury in lamps is multi-faceted, as explained in further detail below.

Many different lamp types exist: long fluorescent, compact, non-linear fluorescent lamps, neon,
backlights and other lamps for special purposes, as well as high intensity discharge lamps
including mercury vapour, high pressure sodium and metal halide types.

Mercury can be released during the manufacturing process, especially if hand-dosing of liquid
Hg is used. It can also be released when lamps are transported from the factory to the retailer,
to the consumer and eventually to disposal. When mercury-containing lamps are installed,
stored or disposed, they can break and mercury can be released. During disposal of lamps in
dumpsters, rubbish bins, incinerators and landfills, mercury can be released and enter into the
atmosphere. Even if lamps get recycled, mercury can evaporate during crushing, mercury
recovery, as well as metal smelting. All of these instances need to be addressed and solutions
found so that mercury does not get released but instead is removed and recycled carefully.

Addressing the so-called “mercury paradox” needs to be considered in the context of the
broader perspective. Apart from the mercury which may be released from a mercury-containing
energy saving lamp during its lifetime, mercury is a trace element in coal; therefore energy
produced via coal combustion causes mercury releases. Hence lower energy consumption —
via energy saving lamps — may lead to less mercury emissions via the energy production route.
However, mercury releases vary with the percentage of coal and the mercury content of the
coal in the fuel mix, the extent of mercury controls on coal combustion flue gases, the assumed
lifetime of a CFL, the mercury content of the CFL, the rate of secure collection of waste CFLs,
the disposal pathways for CFLs not collected, and other means.

As a result, reductions of mercury releases through the use of CFLs may not be overwhelming,
depending on the region and country; the great benefit of using CFLs is energy efficiency.
Therefore, to reduce overall mercury use and release, it is imperative to reduce the mercury
content in CFLs to an absolute minimum, as well as to maximise the lifetime and lumens per
watt of all mercury lamps. It is also crucial to ensure that mercury-containing lamps at the end
of their lives are collected separately in order to maximise the recycling of all mercury lamps.
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When it comes to mercury content in lamps, different factors need to be considered. The age of
lamps matters, since modern lamps contain less mercury. Lamp life may not matter, while
shape, diameter, length, and brand do. Circular and u-bent lamps, wide or long lamps often
have more mercury and there is sometimes a significant variation in mercury content among
equivalent lamps offered by different manufacturers.

Another type of lamp is now emerging. Light-emitting diodes or LEDs, sometimes called Solid
State Lighting, are illuminated by the movement of electrons in a semiconductor. There is no
filament to burn out, so they tend to last a long time.

LEDs have many advantages; they are long lasting, 25.000 — 100.000 hours; they are mercury-
free and they are significantly more energy-efficient than incandescent lamps in many
applications. They are particularly good for directional lighting applications. Their cost is
dropping while their performance is improving. On the other hand, however, LEDs are not fully
developed and cannot currently be used for all applications. They are often not as energy-
efficient as some other technologies such as T8 and T5 linear fluorescents, and they are not
very good yet for general illumination since they are rather directional. Furthermore, many LED
products suffer from poor colour quality and their initial cost can be high. Finally, it is not as
straightforward as LEDs potentially replacing CFLs in future, since LEDs use a very rare metal,
indium, for which there may not be enough available to satisfy the demand for LEDs.

LEDs can be used in 'exit signs', as is already being done in the US, and other low- wattage
applications, as well as for traffic lights where they can save up to 80-90% of energy compared
to incandescent traffic lights.

Mercury content

From an industry point of view, it is very crucial to approach the whole debate on mercury in
lamps in a holistic rather in an isolated approach. The market globally requires a huge variety
of gas discharge lamps. A small amount of mercury in energy saving fluorescent lamps is
needed to convert electricity into light more efficiently. So far, no other material has been found
to replace mercury and reach comparable energy efficiency, lifetime and light quality. Industry
is aware of the need to reduce mercury content in lamps. Over the decades it has worked
toward this goal and is continuously working toward greater mercury reduction and eventual
elimination.

There is still a debate on what are the different levels of mercury required in different lamps.
Industry proposes higher allowable levels of mercury, whereas NGOs and others, based on
available data, believe that much lower levels can be reached without undermining lifetime and
energy efficiency. As an example for CFLs, industry proposed that the maximum limit of 3.5 mg
Hg per lamp should be allowed, whereas NGOs proposed 2 mg Hg/lamp, since lamps
containing 1.4 mg Hg are already available on the market.

No or very little detailed information concerning mercury content is present on websites of lamp
manufacturers, in the companies’ catalogues and on lamp packaging. Consumers are not
aware that these lamps contain mercury and should be collected separately and recycled.
Along with the lack of consumer awareness, the infrastructure for separate collection and
recycling is generally insufficient. To that end there was a general view that details are
necessary to make fully informed decisions about the need for specific exemptions relating to
lighting equipment.

The general feeling in the meeting was that fluorescent lighting should be considered as an
intermediate rather than the final solution since mercury-free energy efficient lamps already
exist and this technology should be developed further, such as the LED. It was noted by a few
participants that such lamps (LEDs) could and should already be used for low wattage
applications such as exit signs and traffic lights since they are mercury-free, more energy
efficient and longer lasting.
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* Industry, although committed to a continuous decrease of mercury content in discharge lamps,
stressed that a regulatory approach with respect to the allowed mercury content is needed,
which leaves room for a commercial individual company approach, not one-size-fits-all.
Regulating the smallest details might hamper innovation and competition.

* It was pointed out that effective market surveillance is missing. Industry is currently involved in
standardisation of product tests for market surveillance, in order to be able to demonstrate
compliance with the least amount of effort and cost to both authorities and industry.

* |t was noted that while the overall amount of mercury in lamps is going down, there are still
some manufacturers that put significantly more mercury in their products than others because
they are using outdated mercury dosing methods. For example, some companies put 30-60 mg
of Hg into their U-bent T8 fluorescent lamp where other companies use only 3 mg.

* The issue of dosing techniques used and working conditions in China was discussed. Some
industries support the Electronic Industry Code of Conduct (EICC), which considers many
social and environmental aspects. Suppliers are audited, and working and environmental
conditions are assessed. If needed, pressure is put on the suppliers to adjust and keep the
working conditions at the right level. Nevertheless, this might not be the case for all companies,
and therefore such issues should be considered and controlled.

Separate collection and recycling

* Lengthy discussions took place with respect to the need to collect separately energy-efficient
mercury-containing lamps. Although different projects have been established by industry, and a
forum of national collection companies has been set, the collection rates in Europe are still very
low. The Waste Electrical and Electronic Equipment (WEEE) directive has been requesting the
separate collection and treatment of such lamps, but clear guidance is not really given for
lamps. As a result, there is a great disparity in lamp recycling rates around the EU. For
instance the collection rate for Denmark is about 60%, whereas Sweden collects 80%. In
central Europe, the collection rates vary enormously with the UK struggling to collect 30% and
Poland with a 60% collection rate. Southern Europe reveals a different picture again: here only
about 10-20% are collected. There are even some countries not able to provide performance
figures (and therefore out of these statistics) because it is almost impossible to set up a
collection system as legislation is not fully enforced.

* To collect as much as possible, three issues need to be considered: to have proper legislation,
to create public awareness, and to provide country-wide collection systems. In addition, the
right commitment from the partners involved is necessary to increase the collection rates.

* Consumer awareness campaigns for promoting separate lamp collection and recycling have
been organised in different Member States including: films broadcasted on TV proposing gifts
or other incentives for consumers who brought back their lamps; advertising campaigns in all
modes of public transport indicating a telephone number which citizens can call to find where
to bring the lamps and to get other information on the issue; communicating the benefits of
recycling and energy saving; educational programmes in schools, etc. Some of these
campaigns have brought good results, changed consumer behaviour and raised collection
rates. These need to therefore take place in all Member States as part of WEEE and Waste
Framework Directive implementation. National examples and campaigns were presented at the
meeting.

* Further to this point, questions were raised concerning the overall cost effectiveness of these
campaigns; it is suggested that the results are first evaluated to determine their overall
effectiveness in relation to the funds expended.

* The wholesale sector also needs to be made aware of what they should do, and how they
should treat lamps. They need to be involved in the overall discussion since they have to do
extra work and they also need to raise awareness in their own customers.

5
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* Collection systems should be convenient for the public, otherwise they may not work — for
example having the recycling drop-off locations in shops are a way of showing that the store is
a responsible business, it brings customers back to the store and turns visitors into customers
— for instance 8 out of 10 visitors begin shopping soon after dropping off their recyclables.
Since convenience is key, consumers do not need to make an extra trip to the recycling facility.

* Benchmarking figures need to improve; similar data on collection rates need to be developed in
the Member States to make comparison possible. Information sharing including facts and data
is needed so that cross-learning can take place. Regional collaboration for improving eco-
efficiency and a better environmental performance, will also be crucial.

* Several improvements are needed, and were widely agreed upon by the conference
participants. These include the following:
o0 a level-playing field needs to be established ensuring that the EU-legislation is in fact
Europe-wide, correctly enforced and not only in some Member States;
o proper allocation mechanisms need to be put in place to collect as much as possible;
o0 market surveillance needs to focus on the WEEE legislation;
0 more ambitious WEEE collection targets are needed for lamps.

* Finally, bulb breakage presents a risk initially if the breakage occurs in an area that is not well
ventilated, especially to pregnant women and children. A recently completed study on breakage
was also presented at the conference. The following steps should be taken in case of lamp
breakage in hard surface: do NOT vacuum, ventilate for at least 15 minutes, scoop up
fragments, pick up remaining pieces with sticky tape, wipe the area clean, place fragments and
cleaning materials in a plastic bag/glass/rigid container with lid, ventilate as long as practicable.
Such detailed handling instructions should be required to be communicated via packaging and
other means.

The European Environmental Bureau and the Zero Mercury Working Group hope that this
conference has contributed towards giving a clearer picture of the scope of the mercury and lamps
problem, options for addressing the issue, and the importance of all stakeholders coming together
to share in the responsibility of developing and implementing solutions. The EU with its proposed
measures should ensure that all companies are reducing mercury levels in different types of lamps.
Rewarding, for example, companies that have made investments in reducing the mercury content
of their lamps while maintaining high efficiency and lamp life, could be a way to do so. It is further
imperative that measures are taken to improve collection rates for these energy-efficient mercury-
containing lamps, supported by both cost-effective and wide-reaching awareness-raising and
information campaigns, to reduce the risk of exposure to human health and the environment from
this dangerous neurotoxin.

Elena Lymberidi-Settimo
Project Coordinator ‘Zero Mercury Campaign’
European Environmental Bureau
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[ll. Agenda
Time Title of presentation Speakers
schedule
8.30 Registration
9.00 Welcome EEB and Chair- Mr. Stefan Scheuer
9.10 Mercury containing lamps — EU Overview Mr. Peter Maxson, Director, Concorde East/West
sprl
9.30 Mercury content in lamps Ms Alicia Culver, Green Purchasing Institute
9.50 EU approach — current state of play (EuP, RoHS, |Mr. Gernot Schnabl, DG ENV European
Mercury Strategy) Commission
10.10 Industry position Mr. Gerald Strickland, Secretary General ,
European Lamp Companies Federation
10.30 NGOs position Mrs. Elena Lymberidi-Settimo, Project Coordinator,
Zero Mercury Campaign, EEB/ZMWG
11.00 Coffee break
11.30 Panel discussion
The future of mercury-containing lamps Mr.Frank Altena, Philips
Lamp manufacturers
11.35
11.45 Mr. Rudy Geens, Havells-Sylvania Europe
11.55 Mr. Laszlo Balazs, General Electric
12.05 Mr. Wolfgang Gregor, Chief Sustainability Officer,
OSRAM.
12.15 Mercury containing lamps — a view from the Mr. Kevan Shaw, Director for Sustainability,
Lighting Design Community Professional Lighting Designers’ Association
12.20 Mercury in special lamps/ mercury-free lamps Alicia Culver, Green Purchasing Institute
Discussion with all morning speakers
13.00 Lunch Break
EU Lamp Collection, infrastructure, transport and | Mr. Rob Koppejan, ELC - Philips
14.30 best practices in the EU — Overview
Mr. Pascal Leroy, Director, WEEE Forum
14.50 Best practices in Member States collection
schemes
Mr. Jan-Olaf Eriksson, Managing Director, El-
Kretsen, Sweden
15.10 Mr. Zdzistaw Janeta, Director of Lamp department,
ElektroEko, Poland
15.30 International examples of retail collection of FLs- |Mr. Michael Bender , Director MPP/ZMWG
and breakage
15.50 NGO position Ms. Nathalie Cliquot, Policy Officer Waste, EEB
16.10 Q & A with speakers on collection practices...
16.30 Summary of the day Chair
16.45 End of conference
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IV. Presentations of the Conference and discussions

1. Overview — Mercury Lamps in the EU
(Presentation by Mr Peter Maxson, Concorde East/West sprl)

This is an overview on the different issues about mercury in lamps, and an introduction to the
debate from a macro point of view.

In 2004 it was estimated that 35 metric tonnes of mercury (henceforth referred to as the chemical
abbreviation of Hg) were consumed for lamps in the EU. In 2008, while carrying out a study for the
European Commission, the data on mercury content of lamps was updated, using two different
databases (COMEXT and PRODCOM), as detailed information from the European Lamp
Companies Federation (ELC) on import and export was not available. The COMEXT database
gives reasonably reliable Customs data on imports and exports; the PRODCOM database gives
EU production statistics - as reliable as national reporting. Both data sheets provide different
information but if used in combination, one can see that there is a general trend of increasing
imports into the EU from non-EU countries. More specifically, in nearly all lamp categories EU
imports have increased by 2-3 times over a 6 year period. Regarding the export side it is observed
that only in the category of metal halide lamps have EU exports increased as much.

COMEXT code & lamp types 2000 2003 2006
8539 31 10 —(tubes) EU27_extraimport 3482 3,081 7175
DISCHARGE LAMPS, FLUORESCENT, EU27 extracxport 22441 | 20548 | 26,759
HOT CATHODE, WITH DOUBLE ENDED

CAP

85393190 - (CFLs) EU27_extramport 6,680 9,201 22,200
DISCHARGE LAMPS, FLUORESCENT, EU27 extra export 6181 c9o0 | 4945
HOT CATHODE (EXCL. WITH DOUBLE ’ ’ ’
ENDED CAP

853932 10 - (HID-1) EU27 extraimport 594 393 1065
MERCURY VAPOUR LAMPS EU27_extraexport 1,030 838 217
8539 32 50 — (HID-2) EU27 extraimport 130 349 481
SODIUM VAPOUR LAMPS EU27 extra export 924 773 567
853932 90 — (HID-3) EU27 extraimport 372 773 1029
METAL HALIDE L AMPS EU27 extra export 516 513 1392
853939 00 — (other) EU27_extrammport 1349 2,562 2,062
DISCHARGE LAMPS (EXCL. EU27_extraexport 1036 | 1728 | 802
FLOURESCENT, HOT CATHODE L AMPS,

ULTRAVIOLET LAMPS, ETC.)

Source: COMEXT database

For the estimate of mercury content, the volumes of lamps imported and exported have been
converted to lamp units, then import and export data were combined with production data from the
PRODCOM database; and finally the EU consumption of different lamp types was calculated as in
the table below. Additionally, exports and imports of mercury lamps can be derived from these.

What the data tell us is that in the EU a total of about 950 million mercury-containing lamps were
sold in 2006, which is higher than most other estimates; in comparison, in the US a total of 668
million mercury-containing lamps were sold in 2006.

On the basis of these results, the content of mercury in these lamps in the EU can be estimated
and is shown below for 2006.
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o Fluorescent tubes 3.3 - 4.5 tonnes Hg
o Compact Fluorescent Lamps (CFLs) and other hot cathodes 1.9 - 2.6 tonnes Hg
o High Intensity Discharge lamps (HID) 1 - 1.5 tonnes Hg
o Otherlamps 1.6 - 2.1 tonnes Hg
EU27 MARKET FOR MERCURY UNITS HG HG ESTIMATED
CONTAINING LAMPS (2006) (MILLION) CONTENT | CONTENT | HG RANGE
(G/UNIT) | (TONNES) (T)
Fluorescent tubes EU27_production 552 0.010 5.52
EU27_extra import 60 0.010 0.60
EU27_extra export 223 0.010 2.23
EU27_consumption 389 0.010 3.89 3.3-45
CFLs EU27_production 255 0.005 1.28
EU27_extra import 247 0.005 1.23
EU27_extra export 55 0.005 0.27
EU27_consumption 447 0.005 2.23 1.9-2.6
HID lamps EU27_production 39 0.030 1.18
EU27_extra import 15 0.030 0.44
EU27_extra export 12 0.030 0.35
EU27_consumption 42 0.030 1.27 1.1-15
Other lamps EU27_production 81 0.025 2.03
EU27_extra import 29 0.025 0.72
EU27_extra export 35 0.025 0.88
EU27_consumption 75 0.025 1.86 1.6-2.1
TOTAL EU27_production 928 0.011 10.01
EU27_extra import 350 0.009 2.99
EU27_extra export 325 0.012 3.74
EU27_consumption 953 0.010 9.26 7.9-10.7

It has to be noted that the Hg lamps sold in a given year contain far less mercury than lamps going
into the waste stream of the same year. This is due to better technology with less mercury used in
the newer fluorescent tubes and CFLs.

The table above does not, however, include cold cathode fluorescent lamps used for backlighting.
These FLs have been the industry standard for most backlighting applications such as in cameras,
laptops, scanner/fax, etc. Since these have been considered ‘special purpose’ lamps under the
RoHS directive, they were exempted from the restriction on mercury, and as a result less attention
was paid by the manufacturers to a lower mercury content. If we look at the mercury content of
this type of lamp, in the UK the mercury consumption was around 400kg of Hg per year for 2007,
on the basis of the figures on demand and mercury content, as shown below

Recently a shift is seen toward the use of Light Emitting Diode (LED) technology for such
applications, mainly the smaller screens, but also increasingly for larger screens.
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