EN

* Kk

7 EUROPEAN
Xk COMMISSION

*+
*

Brussels, 1.10.2019
SWD(2019) 357 final

PART 1/3

COMMISSION STAFF WORKING DOCUMENT
IMPACT ASSESSMENT

Accompanying the document

COMMISSION REGULATION (EU) .../... 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, (E8o 245/2009 and
(EU) No 1194/2012

and

COMMISSION DELEGATED REGULATION (EU) .../... supplementing
Regulation (EU) 2017/1369 of the European Parliament and of the Council
with regard to energy labelling of light sources

and repealing Commission Delegted Regulation (EU) No 874/2012

{C(2019) 1805final} - {C(2019) 2121final} - {SEC(2019)340final} -
{SWD(2019)358final}

EN



EN

Table of contents

TABLE OF CONTENTS ...ttt h e h et e oo e b e e e E e e oAb e e h e e e b e oL e e e e e b e e e R e e e b oo b e e s R e e b e e b e e sh e s st e e b e e b e s e e 1

1.

INTRODUCTION: POLITICAL AND LEGAL CONTEXT ..ottt aae e ea 2

1.1. Benefits of Ecodesign and Energy Labelling

1.2 Legal framework

1.3. Legal CONEXE O tNE FEVIEWS.........ciiiiiiiiiii ettt e e bt e e st e e bbb e e s me e st e e s b e e e st e e e seaesenn 6

1.4. [Rded 1110z T O] 1 (= OO RU RO PRRPR PR 4

1.5. [N =TS0 I (= ot SO OO URROPPPRRPROOY
2. PROBLEM DEFINITION ...ttt ittt sttt h et h e bt e e b bbb 0 b b e sa e b b e e b b e bbb et be e bbb 8

2.1. Problem 1: Outdated energy effiCienCy reqUIFEMENLS. ..........coui i e 9.

2.2.

2.3.

2.4.

2.5.
3.

3.1. Legal basis

3.2. Subsidiarity: Necessity of EU action.

3.3. Subsidiarity: Added value of EU actian
4. OBJECTIVES: WHAT ISTO BE ACHIEVED?.......coiuiiiiiiiiitieii ittt sttt et sb e s h bt sb e bbb sa et st 17

4.1. GENEIAI ODJECTIVES. ... ..ttt s e bae 4o h bt 4o b et 4o ab bt e oo bbb e st et e e s ket e e bbbt e et bt e e e e et e e 17

4.2. SPECITIC ODJECHIVES. ...ttt ettt a e e a1 h bt e e bbbt e o hb 44k b b e st et e e bt e hb et e b e e e e e et e e 18
5. WHAT ARE THE AVAILAB LE POLICY OPTIONSZ.... .ottt ittt sttt sttt ettt h e st et n e smeean e e e e st e s e e e e nreenmenene e 18

5.1. What is the baseline from which options are assesSed?............coouiiiiiiiiiiii e 20

5.2. DeSCription Of thE POLICY OPTIONS .......eiiiiiiie ittt ettt b bt e e e s bbb e e e bt et e st bt e e beesabn e e abb e e e nanne e 20

5.3. Options discarded at @n EAIY STAGE ... ...ttt e bt n e e et e e e e 27
6. WHAT ARE THE IMPACTSOF THE POLICY OPTIOMB?.....cuiiiiieitiiiei ettt ettt sme sttt sme et ne et nene e e 29

6.1. Methodological considerations and KeY aSSUMPLIONS. ......c.uuuiiiitiiiiieeiiii ettt e st e e s e e e sbn e e e e 29

6.2. ENVIFONMENTAL IMPACL ...ttt oo h et e e e e sttt e e s et oo s bt et e sttt e eabe e e s bttt e s b e e e e abe e e e b e eeneeenae 31

6.3. Business impacts.

6.4. Corsumer expenditure...

6.5. Administrative burden

6.6. Lo To = 11T o - To: AT PO P PP PPRP PPN 40
7. HOW DO THE OPTIONS OMPARE?.......ccuiiiiiiiiiiiti ettt ettt ettt snesn e 3

7.1. Summary of the impacts...

7.2. Market Surveillance

7.3. Assessment in view of Article 15(5) of the Ecodesign Framework Directive and Arfid[2) of the Energy Labelling

[RYCTe U= L1 [0 DO PO PO PSP P PP UP P PPPTPPUPPRRPPRPOY 45

7.4. Assessment in VIEW Of the ODJECHIVES.........cocuiiiiiiii et sne e e sneee e D
8. PREFERRED OPTION. ...ttt st ettt ettt ettt etttk e ket o2t e ke e s h e e s e e bt e s h e e ek et o2 bt e h e e e he e st e bt e e b e e eet e e bt e sbe e e seenreenbeeneeeanne e e 46

8.1.

8.2. REFIT (simplification and improved efficiency)..............c........
9. HOW WILL ACTUAL IMPA CTS BE MONITORED ANDEVALUATED? ....coitiiitit ittt st sr et eee 48
ANNEX 1: PROCEDURALINFORMATION.......ciutittittitteitett ettt sttt ettt sttt et et et e e e et e sh e s e e se e et s e eaeee e e b e ek s eaeeea e et e ebe et eeebe e e e nae et e ese et e saeesnnne 49
ANNEX 2: STAKEHOLDERCONSULTATION ...ttt ettt ettt ettt ekttt ekttt eme et e bt e et e bt e ekt et eme ettt et et 55
ANNEX 3: WHO IS AFFECTED AND HOW ...ttt ittt sttt e et ekttt se ekttt ettt e b b ek e e s btk eae st ekt e st e e e nbeebeenee e 62
ANNEX 4: ANALYTICAL METHODS.......oiiiiitiiitiite ittt nt ettt ettt ettt e et et h e bt e st se e e bt bt e e et e b e e st e e e e bt e bt e st e b e b e nae b e b e ekt et e b e bt e bt e et e ennes 68
ANNEX 5: MINUTES OFTHE ECODESIGN CONSUTATION FORUM .......oiiiiiiiiiii ittt sttt 123
ANNEX 6: EMPLOYMENT AND MARKET IN THE LIGHTING SECTOR.......oitiiiiiiiiiieiietenie sttt sttt sttt st e e 140
ANNEX 7: THE ECODESGN AND ENERGY LABELLING FRAMEWORK......cutiiiiiiiiiiiiait ettt en e 153
ANNEX 8: EXISTING PQLICIES, LEGISLATION AND STANDARDS AFFECTNG LIGHTING PRODUCTS.......c.cccviieiiiiiiieiieeriesieeee s 158
ANNEX 9: EVALUATION OF THE ECODESIGN ANCENERGY LABELLING REGULATIONS FOR LIGHTING PRODUCTS.......c.ccoverinene 162
ANNEX 10: ENERGY EFFICIENCY FORNULA .....ooiiitiitiiteiteite ettt ettt ettt ettt eat e e b e e bt bt e bbbt eae et e e bt e b e e e et e eb e e bt e b et et et e b e eae e ennens 179
ANNEX 11: EXEMPTIONSIN ECODESIGN.....uuiiiiiiiiiiiiiii ittt bbbt et b e b b e bbb e s b e b ba e nb s 185
ANNEX 12 GLOSSARY. ...ttt ettt ettt ettt et et e ee ettt eeaeas e oe e e e e eh s et e 14t ek e et s eae et s et s e et e 1eeeb £ ete e st Ab e eR e et e 14 e eh e eb e et e nbeeb e eb b e st et e bt et e nbe bt eaeenaenreas 199

EN



This report commits only the Commi ssionds s
not prejudge the final form of any dsidn to be taken by the Commission.

1. INTRODUCTION : POLITICAL AND LEGAL C ONTEXT

The present impact assessment relates to the review of:

- Commission Regulation (EC) No 244/2009 ecodesign requirements for
lighting products applicable to noirectional household lamps,

- Commission Regulation (EC) No 245/2009 enodesign requirements for
lighting products applicable to fluorescent lamps without integrated ballast,
high intensity discharge lamps and ballasts and luminaidestamperate such
lamps,

- Commission Regulation (EU) No 1194/2012 eoodesign requirements for
lighting products applicable to directional lamps, Light Emitting Diode (LED)
lamps and related equipmé&rand

- Commission Delegated Regulation (EU) B®4/2012 on energy labelling for
lighting products applicable to electric lamps and luminaires.

In concretq the four current Regulations apply to:

I 6l ight sourcesd (i ncl ucleatrigallyloperateds, bul bs,
products that emit lightsing incandescence (GLS and halogens), fluorescence,
high-intensity discharge, light emitting diodes (LEDs) technolbgge Figure

1

I 6 c o nt r dincluding lealasts) electronic components, drivethg devices
needed to connect light sources te éiectrical mairs- see Figure 1;

0 | u mi neguipmenswhich distributes, filters or transforms the light
transmitted from one or more light sources and which includes all the parts
necessary for supporting, fixing and protecting the light sourwgsvehere
necessary, circuit auxiliaries together with means for connecting them to the

! Ecodesign requirements are energy efficiency, functional and information requirements.

2 Commission Regulation (EC) No 244/2009 of 18 March 2009 implementing Directive 2005/32/EC of the
European Parliament and of the Council with regard to estgderequirements for nedirectional
household lamps0J L76/3, 24.3.2009 and amendments Commission Regulations (EC) No 859/2009 and
(EV) 2015/1428;Commission Regulation (EC) No 245/2009 of 18 March 2009 implementing Directive
2005/32/EC of the European Parliament and of the Council with regard to ecodesign requirements for
fluorescent lamps without integrated ballast, for high intensity discharge lamg@sfor ballasts and
luminaires able to operate such lam@d L76/17, 24.3.2009 and amendments Commission Regulations
(EC) No 347/2010 and (EU) 2015/1428pmmission Regulation (EU) No 1194/2012 of 12 December
2012 implementing Directive 2009/125/EC of the European Parliament and of the Council with regard to
ecodesign requirements for directional lamps, light emitting diode lamps and related equipdnent
L342/1, 14.12.2012 and amendment Commission Regulation (EU) 2015/1428 (ecodesign regulations)

¥ Commission Delegated Regulation (EU) No 874/2012 of Jidy 2012 implementing Directive
2010/30/EUC of the European Parliament and of the Council with regard to energy labelling of electrical
lamps and luminaireDJ L258/1, 26.09.2012 and amendment Commission Delegated Regulation (EU)
No 518/2014 (energy labimg regulation)

“ A control gear may include transforming the supply and starting voltage, limiting operational and
preheating current, preventing cold starting, correcting the power factor and/or reducing radio
interference.
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electric supplyLuminaires include walimounted, ceiling, table or standing
luminaires.

For the purposes of this impact assessment, "lighting products” aréigihiusources
control gearsandluminaires When the control gear is integrated in the light source, the
combined product is a light source.

v W

GLS = General Lighting Service: the
classical 'Edison’ filament lamp. When
an electric current is made to pass
through a thin metal wire (the
‘filament’), the metal opposes the
current flow (electrical resistance) and
as a result heats up and starts to glow
(becomes 'incandescent’), emitting
electro-magnetic radiation of which a
small part is visible, called light.
Dominated sales until 2008-2010, but
now phased-out due to Ecodesign.
Efficacy around 10 Im/W.

| =

LFL = Linear Fluorescent lamp. Use
technology similar to CFL, but are
straight tubes with electric connections
on both sides. Available in different
lengths (e.g. 0.9, 1.2, 1.5 m) and in
different diameters (e.g. T8: 25 mm,
T5: 16 mm), often applied for office
lighting. Older models (T12 and T8
halo-phosphor) now phased-out by
Ecodesign. LFL T8 tri-phosphor have
efficacy around 80 Im/W (operating
on old electro-magnetic ballast). Still
widely used, but many substituted in
recent years by modern LFL T5 with
efficacy around 90 Im/W (operating
on more efficient electronic ballast).

Tungsten (Halogen, HL) = modemn
version of the filament lamp. The
filament is contained in a small
capsule (often placed inside a larger
buib) that is filled with a halogen gas.
This extends the lifetime and allows a
slightly higher efficacy. HL are
available in mains-voltage or low-
voltage. Typical efficacies 12 to 20
Im/W. Halogen lamps were popular
as substitutes for GLS, but Ecodesign
imposes the phase-out of many types
in the coming years (2016-2018).

HID = High-Intensity Discharge lamp.
Creates an electric discharge arc
between two electrodes in a quartz or
ceramic tube-like enclosure that
contains a gas and metal salts.
Provides high-intensity light from a
small space. Often used in street
fighting. High-pressure mercury
lamps phased-out by Ecodesign in
2015. High-pressure sodium lamps
(characteristic orange light, not
suitable indoor) have efficacy 90=-140
Im/W. Recent metal-halide lamps
produce white light with efficacy 80=
120 Im/W.

CFL = Compact fluorescent lamp. In
3 fluorescent lamp an electric current
passes through a gas containing
some milligrams of mercury vapour.
Excited by the current, this vapour
emits an ultraviolet light, that is
converted to visible white light by a
phosphor coating on the inside of the
glass tube (fluorescence). In CFLs the
tube is U-bent or a spiral, allowing a
compact design that can substitute
GLS or HL. Efficacy 50-70 Im/W.
Have a warm-up time.

—

LED = Light Emitting Diode. Light
emission derives from electrons that
fall back from a high-energy state to
a low-energy state, emitting the
difference in energy as a photon (a
small quantity of light). Emission
occurs in a solid material consisting
of very thin (microns) semi-
conductor layers ("solid state lighting
(S5L). Im 2015: 80-140 Im/W.
Expected > 200 Im/W in future.

Figure 1: Lighting technologies5 (above) and example of a control gear for linear fluoreseg lamps (below)
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1.1. Benefitsof Ecodesign and Energy Labelling

Ecodesign and energy labelling aerognised globallyas one of the most effective
policy tools in the area of energy efficieficifhey are centrao making Europe more
energy efficientc ont ri buti ng iEmergy Bnioh FramewoskrStrate@ly t h e
and t o t heDepperiaodrfairdr ynteroaf madeittba strengthened industrial

b a & eFibstly, this legslative framework pushes industry to improve the energy
efficiency of products and removes the wgstforming ones from the market.
Secondly, it helps consumers and companies to reduce their energy bills. In the industrial
and services sectors, this rigsun support to competitiveness and innovation. Thirdly, it
ensures that manufacturers and importers responsible for placing products on the
European UnionEU) market only have to comply with a sindgtéJ-wide set of rules.

It is edimated that by 2020, ecodesign and energy labelling regulations will deliver
around 179Mtoe (i.e. about 2033'Wh) of energy savings per year in primary energy in
comparison to if there were no measures ac@l This is roughly equivalent to Italy's
energy consumption in 2010, close to half the EU 20 % energy efficiency target by 2020
and about 11 % of the expected EU primary energy consumption ifl.2020

The average household will invest in more expensiveeadiicient products, but in return
saves about EUR 500 annually on its energy bills by 2020. Although the cost for
industry, service and wholesale and retail sectors will increase, it will result in EUR 55
billion per year of extra revenue by 2020.

This legislative frameworkbenefits frombroad support from European industries,
consumers, environmental ngovernmental organisationdlGOs) and Member States
(MSs), because of its positive effects on innovation, increased information for consumers
and lower costs, as well as environmental benefits.

In the EU, lighting products have been subject to Ecodesign requirements since 2009 and
Energy labelling since 201Electricity consumption in the EU in 2015 would have been

41 TWh higher without the existing legislatfSnLight sources in particular are one of

the largest electricity consumers worldwide and are subject to minimum energy
efficiency and labelling requéments around the globe

All the parts in italic in the texare common to the other impact assessments presented for the 2018
package.

Communication From The Commission To The European Parliament, The CoumeilEuropean
Economic_And Social Committee, The Committee Of The Regions And The European Investment
Bank- A Framework Strateqgy for a Resilient Energy Union with a Forviamoking Climate Change
Policy. COM/2015/080 finallEnergy Union Framework Stratgg

Communication from the Commission to the European Parliament, the Council, the European
Economic and Social Committee and the Committee of theoReggiUpgrading the Single Market:

more opportunities for people and business COM/2015/550 final. 28 October(P@Eper and fairer
internal market)

Ecodesign impact accountirig Overview report for the European Commission DG Energy, VHK
December 2016

Impact Assessment report for the revision of lighting products. VHK November 2017

Over 50 countries havkegislation in place (see LASP databasdttps://clasp.ngoand the UNEP
activity www.united4efficiency.orjy
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http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1520582754591&uri=CELEX:52015DC0080
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1520582754591&uri=CELEX:52015DC0080
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http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1520582577280&uri=CELEX:52015DC0550
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1520582577280&uri=CELEX:52015DC0550
https://ec.europa.eu/energy/sites/ener/files/documents/eia_ii_-_overview_report_2016_rev20170314.pdf
https://ec.europa.eu/energy/sites/ener/files/documents/eia_ii_-_overview_report_2016_rev20170314.pdf
https://clasp.ngo/
http://www.united4efficiency.org/

1.2. Legal framework

In the EU, the Ecodesign Framework Directivé’ sets a framework requiring
manufacturers of energglated products to improve the environmental performance of
their products by meeting minimum energy efficiency requirements, as well as other
environmental criteria such as water consumption, emissemelsl or minimum
durability of certain components before they can place their products on the market.

The Energy Labelling Framework Regulation® complements the Ecodesign
Framework Directive by enabling emdnsumersto identify the betteperforming
energyrelated products, via an-@&/greento-red scale.The Regulation sets out the
general rules for rescaling the existing A+ to A+++ labels:

1 Class A shall be empty at the moment of introduction of the label, and the
estimated time within which a majority of the models falls into that class is at
least 10 years;

1 Where technology is expected to develop more rapidly, classes A and B shall be
empty when introducing the label;

1 Moreover, the A to G steps of the classificatishall correspond to significant
energy and cost savings and appropriate product differentiation from the
customer s perspective.

In general, the boundaries of the label scale are defined by the performance of products
on the market i naciolrapbolreat T engh ndoB eosgty 6Av( BAT)
requirement under ecodesign for those products. Subsequently, the bandwidth of the
classes is determined so as to keep the same effort to move from one class to the next
one. For specific product groups this maywewer be different to take into account
appropriate product differentiation.

The BAT is determined following the MEErP methodology, and is based on purely
technical grounds, i.e. the product on the market with the lowest environmental impact,
while ensuriig that other functional requirements (e.g. performance, quality, durability)
are equivalent to the base case.

The energy label is recognised and used by 85% of Eurdfieans

The legislative framework builds upon thembined effectof the two aforementioned
pieces of legislation. Sdagure 2for a visualisation of this effect

12" Directive 2009/125/EC of the European Parliament and of the Council of 21 October 2009 establishing
a framework for the setting of ecodesign requirements for emetated productsOJ L OJ L 285,
31.10.2009, p. 1(Ecodesign Framework Directive)

13 Requlation (EU) 2017/1369 of the European Parliament and of the council of 4 July 2017 setting a

framework for energy labelling and repealing Directive 2010/30/BUL 198, 28.7.2017, p. (Energy

Labelling Framework Regulation)

Study on the impact of the energy labednd potential changes toiiton consumer understanding and

on purchase decisions LE London Economics and IPSOS, October 2014

14
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about:blankhttp://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32017R1369
about:blankhttp://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32017R1369

Energy
efficiency

Minimum energy
efficiency requirement

———————————————— — - Average product

Figure 2: Synergetic effect Ecodesign and energgbelling

For those consumers that do not use the energy label to select a product and for
consumers in a tenafgndlord situation (where the landlord set the lighting equipment
and the tenant pays the bill)caglesign requirements are important, asafeguards
consumers from the worst performing products.

The Ecodesign framework Directivend theEnergy Labelling framework Regulati@me
implemented through produspecific implementing and delegated regulations. To be
covered, the energglated prodats must (i)represent a significant volume of sales
(more than 200000 units a year), (i) have a significant environmental impact within the
EU and (iii) represent a significant energy improvement potential without increasing the
cost excessively, see alérticle 15.2 of the Ecodesign Framework Directive.

As an alternative to the mandatory ecodesign requirements, voluntary agreements or
other selfregulationmeasuresan be presented by the industry, see also Article 17 of the
Ecodesign Framework DirectvIf certain criteria are met the Commission formally
recognises these voluntary agreementshe benefits are a quicker and more cost
effective implementation, which can be more flexible and easier to adapt to technological
developments and market seivsiies

For more details about the legal framework, including a full list of ecodesign and energy
labelling measures, see Annex 7.

Under this framework, as listed in Section lighting products are regulated by
Commission Ecodesign Regulations (EC) No 2£2009, (EC) No 245/2009 and (EU)
No 1194/2012and Commission Delegated Energy Labelling Regulation (EU) No
874/2012

An overview of existing policies, legislation and standards affecting lighting products in
the EU and outside is given in Annex 8.

1.3. Legal context of the reviews

The EcodesignandEnergy Labelling Regulatiors for lighting products require all the
regulations to be reviewed in the light of technological progress no latefitieayears

> Commission Rcommendation (EU) 2016/2125 of 30 November 2016 on guidelines feegaltion
measures concluded by industry under Directive 2009/125/EC of the European Parliament and of the
Council; OJ L 329, 3.12.2016, p.109



(three years for the 2012 actsfter their entry into force. The review of the energy
labelling act should in particular assess the verification tolerdhces

The Ecodesign working plan 20162019’ mentions te review of the four lighting
regulations as one of the major energy savings opportunities, with anticipated primary
energy savings of 125 TWh per year in 2030. The working plan also requires examining
how aspects relevant to the circular economy can smsasd and taken on board, in line
with theCircular Economy Initiative.

Finally, in August 2017, the new Energy Labelling framework Regulaijgt))
2017/1369entered into force, repealing Directive 2010/30fEWnder the repealed
Directive, energy labels were allowed to include A+ to A+++ classes to address the
overpopulation of the top classes. Over time, due to technological development, also the
A+ to A+++ class became overpopulated, thereby redubmegffectivenss of the labels
significantly. To resolve this, the new framework regulation requires a rescaling of
existing energy labels, back to the original A to G scéldicle 11 of the Energy
Labelling framework Regulation lists 5 priority product groups foralvmew delegated

acts with rescaled energy labels muset dopted at the latest on 2 November 2018.
Lighting products are one of the priority product groups.

1.4. Political Context

Several new policy initiatives indicate that ecodesign and energy labpbiiges are
relevant in a broader political context. The main onesteEnergy Union Framework
Strategy, which calls for asustainable, lowcarbon and climaté&iendly economy, lie
Paris Agreement®, which calls for arenewed effort in carbon emission abatement, the
Gothenburg Protocof?, which aims at controlling air pollution, ti@rcular Economy
Initiative %%, which amongst others stresses the need to include reparability, recyclabili
and durability in ecodesigrthe Emissions Trading SchemgETS)?®, aiming atcost
effective greenhouse ga&KIG) emissions reductions and indirectly affected by the
energy consumption of the electricitging products in the scope of ecodesign and
energy labelling policies, and ti#nergy Security Strategy”, which sets out a strategy
to ensure a stable and abundsupply of energy.

1.5. Need to act
The need to act is driven by the following main considerations:

16 verification tolerances are used by the national authorities when they test products to verify their
compliance with the legislation, If the resulting value from the verification exceeds by X% the value
declared by the manufacturer, the product is notpdiamt.

Communication from the Commission Ecodesign Working Plan. COM(2016) 773 final, Brussels, 30
November 2016(Ecodesign Working Plan 2018)19)

Communication From The Commission To The European Parliament, The Council, The European
Economic And Social Committee And The Committee Of The Regions Closing The-LAoEU

Action Plan For The Circular Econonf@ircular Economy Initiative)

9 Directive 2010/30/EU of the European Parliament and of the Council of 19 May 2010 on the indication
by labelling and standard product information of the consumption of energpthed resources by
energyrelated product€OJ L 153, 18.6.2010, p. 1.

Global agreement in response to climate change of @@drs Agreement)

Protocol to abate acidification, eutrophication and grelendl ozone of 1999Gothenburg Protocol)

See footnote 14

https://ec.europa.eu/clima/policies/ets (ER S)

Communication of the commission to the European Parliament and the Council European Security
Strategy COM/2014/0330 final.

17
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Cost effective energy savings:

Manufacturers and consumers stand to benefit from the fact that there are still cost
effective energy savings to be achievadthe lighting sector. By way of illustration,
electricity savings due to the existing requirements on lighting products were expected to
be 110 TWh in 2020, but according to the last estimation will be limited to 7G°TWh

Other policiegpolitical imperatives:

Several other policies and political priorities require the revisions to look beyond the
technical revisions mentioned in the review article of the existing regulations, e.g.:

1 renewed effort in carbon emission abatement through the Paristelima
agreement;

the Commi ssiondés Circular Economy policy
the Better Regulation policy aiming at more efficient and effective legislation;

the need to address possible circumvention of testing standards;

renewed energy efficiency targets..

E ]

Rescaling of energ labels

The new Energy Labelling framework Regulation requires the Commission to rescale the
existing labels for five priority product groups, including lighting, by 2 November 2018
at the latest, to remove the A+ to A+++ classes.

Label effectiveness

More generally, the filling up of the top classes means that the label is no longer
effective. If there is still a significant difference in energy efficiency of products
remaining on the market, a label will still bring added value in terms of guiding
consumers to more efficient products.

2. PROBLEM DEFINITION

The review of the ecodesign and energy labelling for lighting products started in 2015
and several studies were conducted for this purpose, as described in Annex 1. These
studies evaluated the impacttbe current legislation, as reported in Annex 9; they also
looked at the technological and economic evolution of the sector and at stakeholders’
views. Results from the studies have been used directly as input to the problem definition
analysis model (se&nnex 4).

The review process for lighting products ran for longer than usual for a product group in
scope of ecodesign and energy labelling and had two Ecodesign Consultation Forums (in
December 2015 and in December 2017, see Annex 2 and Annex 5), wiall usly

one is needed. This happened to take properly into account all relevant aspects and shape
the problem definition.

The main finding from the evaluation of the impact of the current legislation is that
electricity savings due to the existing regments were expected to be 110 TWh in
2020, but according to the latest estimation they will be limited to 70 TWh. The
evaluation showed that the gap in energy savings is the result of:

% |n 2015, an amendment the current ecodesign regulations (Commission Regulation (EU) 2015/1428)
postponed the phasmit of nondirectional halogen lamps from 2016 to 2018, but this is not at all
enough to justify such a difference in energy savings.

8



Insufficient market surveillance by Member States;

Too many parametgerto verify by market surveillance, and too expensive/long

verification testing required (e.g. 6000h test for lumen maintenance);

1 Unclear definitions for exempted lamp types ("special purpose lamps", as defined
in the current legislation), using a desaopt of intended use rather than
measurable parameters;

1 Tolerances intended for use by market surveillance during verification that have
been used also by manufacturers in the declaration of lamp characteristics, with
the result to bring on the market pretkiwith an efficacy that is lower than the
minimum required one;

1 Recent appearance-ionn etghhreatrmear Heatmi ;mifai ¢ feslol

light source cannot be removed for compliance verification.

= =4

Moreover, incandescent lamps, which the ecodelggislation phasedut from 2009,

were expected to be mainly replaced by compact fluorescent lamps. However, many
consumers preferred the less eneefficient halogen lamps. Fluorescent lamps have not
been adopted as expected because of (real or percsivestandard performance (e.g.
colour rendering and temperature, ignition time, mercury hazards).

The options presented in Section 5 were built on the outcome of the review to address the
above listed concerns.

2.1. Problem 1: Outdated energy efficiegy requirements

The problem

The current ecodesign requirements for lighting productslonger capture cost
effective energy savingsnd the current energy labeb longer allows consumers to
differentiate sufficiently between the products on the market.

In 2008, prior to the entry into force of the current Ecodesign and Energy Labelling
Regulations in 2009 and 2012 respectively, there were 9.2 billion light sources operating
in EU28, consuming 330 TWh/a of electricityithout the current Regulations, in

2015 the electricity consumption of light sources in scope would have been 41 TWh
higher (377 TWh instead of 336 TWhs e e 6 B A URdure 824 eqiivalent to

the total final electricity consumption of Denmark and Lithuania together Savings
happened despite the fact that the number of light sources had increased to 11.4 billion
(+23.7% compared to 2008; +3.1% per year). Ecodesign and energy pipedasures

have also reversed the growth trend of electricity consumption for light sources faster
than under businesssusual conditions.

% Data from theModel for European Light Sources Analysis by VHK (MELISA; 2017 update). In the
model, BAU2008 is the scenario "businesusual from the year 2008", meaning how the situation
would have evolved up to 2030 if no measure had been taken from 2008.

9
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Figure 3: Energy consumption of lighting products in scope of ecodesignMELISA modelling, 2017 data

Nevertheless, lighting remains the secdnlrgest electricity consumer in the EU
ecodesign programme (around 12% of all gross electricity production in thé$U28

Moreover, theenergy label for luminaires does not necessarily drivbe consumer
towards the most energgfficient option: this label is different from a normal energy
label, because it informs customers on the compatible light sources and on the possibility
to remove the light source but not on the energy consumptioe adrtiinaire.

The drivers of the problem

Driver 1: Technological progress.Technology for light sources keeps evolving, thereby
improving energy efficiency. LED technology, which is for almost all applications the
most energy efficient lighting technologlyat exists, has had a rapid uptake on the EU
market:from 0% of sold lamps in 2008 to 22% in 201%with models on the market

often being replaced by updated versions every six months to one year. In addition the
average energy efficiency of LEDs quadrupfebetween 2009 and 2015, and prices
dropped significantly: compared to 2010, in 2017 a typical LED lamp for household use
was 75% cheaper and a typical LED lamp for offices 60% cheaper.

As a result of this technological progress the top three energjeetficclasses of the
energy label are overpopulated: they cover 66% of the models and all LEDs are in these
three classes. By 2020 over 50% of LEDs will be X+¥his makes it more difficult to
distinguish between models. Moreover, the "A+", "A++" and "A%*tlasses introduced

by the Energy Labelling Framework Directive (Directive 2010/30/EWjave been
shown to be less effective in persuading consumers to buy more efficient products than
the A to G scale, with consumers wrongly believing that there isnch difference
between A and A+++#,

27
28

After electricmotors.

Eurostat Energy Balance Sheets, 2017 edition, 2015 data

29 From 20 lumen per Watt to 78D lumen per Watt (Im/W).

%0 VHK light source database 202917 (4000 models)

3L Directive 2010/30/EU of the European Parliament and of the Council of 19 May 2010 on the indication
by labelling and standard product information of the consumption of energy and other resources by
energyrelated product€J L 153, 18.6.2010, A.. (Energy Labelling Framework Directive)

Commission Staff Working Document Impact Assessment Accompanying the document Proposal for a
Regqulation ofthe European Parliament and of the Council setting a framework for energy efficiency

32
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Driver 2: Additional use functions. New features to make lights more "human centred"”
and "smart* have been added to lighting products since the adoption of the Ecodesign
and Energy Labelling Regulations. The new functionalities have an impact on the energy
efficiency of the lighting products but are not reflected in the existing energy efficiency
calculations.

Driver 3: Current focus on household lighting.2/3 of the energy savings achieved by

the current legislation come from the residential sector, because of the existing ecodesign
requirements for incandescent and halogen lamps, which are typisatl for household
lighting. However, 80% of lighting electricity is now consumed in the-msdential

sector, 60% of this binear fluorescent lamp@ncluding the typical T8 fluorescent tube
lights in office$*)®. Without an update of the requiremgnthe energy savings potential

of nonresidential lighting will not be realised at the required pace to contribute to the EU
2030 energy and greenhouse gas emissions reductions goals.

How the problem will evolve

Ecodesignis a key driver for innovatiomi product energy efficiency and suppatte

EU6s technological and environment al |l eade
generally in line with worldwide regulation and in some cases cover a wider scope of

light sources or set more stringent requirats&.

Without requirements adapted totechnological progress, light sources used in the

EU are expected to be less energy efficient than they could laedEU consumers will

lose out from buying slightly cheaper but more energy consuming products, beause

lifecycle costs which include energy consumption will be higher. Without improved
legislation, the potential to save energy would not be reached in time to contribute to
achieving the EU6s energy and greenhouse ga

Finally, light sources used in the EU could become less energy efficient than in other
economiessuch as US and Australig®. As a resultthe EU could become a dumping
ground for less efficient productsthat can no longer be sold in other parts of thddvor
2.2. Problem 2: Burdensome implementation and surveillance

The problem

labelling and repealing Directive 2010/30/ESWD/2015/0139 final 2015/0149 (Impact Assessment

Energy Labelling Regulation)

Lights can act as repeaters (e.g. WiHi)azcess points for communication signals (e.g. in building
automation) ; can detect presence, dayl ight or sou
certain 6eventsd (mail, door ringing); and so on.
‘T8' means a tubular fluorescent light seunith diameter of approximately 26 mm, as defined in
harmonised standards. The tube can be straight (linear) or bent{ghgped, circular).

For more detailsEcodesign impact accountitigOverview report for the European Commission DG

Energy, VHK December 201#nd Annex 9

% Over 50 countries havkegislation in place (see CLASP databégtps://clasp.ngo/and the UNEP

activity www.united4efficiency.orjy

In the last years EU traditional lighting companies did not keep a competitive edge through energy
efficient innovation at the expected levelseyiously announced innovations promising efficacy levels

of 200300 Im/W do not materialise in the market and new announcements are scarce.

The COAG Energy Council agreed on 20/4/2018 to introduce minimum standards for LEDs in
Australia and New Zealand by 2020/2021
(http://www.coagenergycouncil.gov.au/sites/prod.energycouncil/files/publicaddmnsments/16th%20
COAG%20Energy%20Council%20Communigue%20Fina).ptif the US the standard body NEMA

developed norms for LED quality which are not yet in the EU, e.g. for flicker and the stroboscopic
effect.
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Practice shows thatcompliance with current Ecodesign legislation for lighting
products can be difficult. Stakeholders have complained that (i) the norms are scattered
between lgislative texts, (ii) the scope and exemptions are not always clear and (iii)
conformity assessment is demanding. Industry reported having problems in
implementing this legislation and Market Surveillance Authorities (MSAs) encounter
difficulties evaluatiny if products are in scope and in performing proper surveillance.

In addition, industry (mostly SMESs) find tHenergy Label for luminaires a burden

with limited added value. Many MSAs also find the verification of this label not worth
the effort and consider that their enforcement efforts should rather focus on other aspects
which would achieve more energy savings.

The drivers of the proble:

Driver 1: Complex legislation Ecodesign requirements for lighting products are laid
down in three different regulation€€ommission Ecodesign Regulations (EC) No
244/2009, (EC) No 245/2009 and (EU) No 1194/200&s creates uncertainty as to the
applicable regulation to specific produttsFurthermore, each regulation has its own
formulae to calculate energy efficiency.

Driver 2: Unclear scope The way that some exemptions are formulated makes the
inclusion of certain products in the scope uncertamnparticular,"special purpose

lamps" are exempted only on the basis of their "intended" use, which is a subjective test.
It is not unusual to have special purpose lamps marketedgdoeral lighting
applications, thereby circumventing the minimum requeets that should apply to

t hem. One example are the Ospeci al pur pose
incandescent lightbulbs because they have to withstand high temperatures. Nevertheless,
they are also sold for general lighting purposes becauseatkegompatible with some
normal luminaires, thereby circumventing the ban on incandescent lightbulbs for general
lighting*. Another example comes from the special purpose lamps for
stage/studio/theatre lighting, especially the tungsten halogen lampssftirhate for the

energy consumption of special purpose lighting for movie/TV or photo
studio/theatre/event applications is a small part of the total energy consumption for
lighting products (0.075 TWhly for special purpose lamps in theatres, compared to the
total 336 TWh/y for all lamps as shown in Figure 3). Nevertheless, certain exemptions in
the current Regulation, including the one on stage/studio/theatre lighting, have been used
as loopholes. It is not uncommon to find installations of stage/studitéhezhting in
residential apartments. Stakeholders, including the lighting industry, are keen for the
revised legislation to close such loopholes.

Driver 3: Long and expensive testing The number of parameters for compliance
testing and the length oféhtest procedures make conformity assessment expensive and
time-consuming. This is particularly true ftre 6000 hours testing for the lamp survival
factor and lumen maintenance. By way of illustration, LED lamp models have often sold
out by the time théesting by MSAs is completed.

How the problem will evolve:

% The regulations are built on classificatiohlamps for household and tertiary uses that no longer fully
reflect today's reality. For example: LEDs are in scope of Regulation (EU) 1194/2012 which is intended
for householetype lamps and not of Regulation (EC) 245/2009 on office and street lighting)

40" Commission Regulation (EU) 2015/1428 was a first step to better regulate the exemptions for special
purpose lamps which are often energy inefficient, but ambiguities remain (e.g. for decorative lamps or
for the appealing message that they send, baing!| d a sp r 0 e h églektranhgmetic
interferenced, o6l ow UV emissiond, etc.).
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Electricity savings due to the existing regulations were expected to be 110 TWh in
2020", but according to the last estimation they will be limited to 70 TWh. Ambiguities

in the legislation on spé&d purpose lamps and hampered capacity of MSAs to check
compliance are relevant causes, especially because many lamps exempted for special
purposes are energy inefficient incandeséérasd as exempted products they are
therefore not subject to minimumesgy efficiency requirements.

2.3. Problem 3: Limited energy savings and circular economy potential from
non-dismountable products

The problem

Sales of luminaires with separate, replaceable light sources are shifting towards
dismountable LED luminaires(also known as fully integrated luminaires). With these
devices, when the contained light source fails, the entire luminaire has to be replaced.

This trend is taking place because an integrated design offers advantages for energy
efficiency and safetyand because LED light sources have longer lifetimes than classical
technology light sources. Because these lifetimes are closer to the useful lifetime of the
luminaire, it is often superfluous to make the light source replaceable. But integrated
LED lumindares may still fail or be damaged. Representatives of lighting designers
reported on various occasions during the review pr8tésat practical problems have
arisen where large quantities of integrated luminaires were bought for an office or a shop:
someluminaires failed prematurely (for various reasons), but the same luminaire model
was not available anymore, requiring the user to replace it by another type or even to
replace all luminaires when the lighting effect could not be the same.

The Energy labefor luminaires provides information to consumers about the possibility
of removing the contained light source, but this is not enough to avoid unwanted waste
because nodismountable products hamper replacement and reciftling

The problem is even biggewhen considering all the nefismountable furniture
products containing a light source (e.g. shelves, mirrors, etc.).

The current regulations impose ecodesign requirements on light sources wherever they
are contained. But in practice MSAs may not be ableest them because they cannot
access themnlpractice, those light sources cannot always be monitanetthis creates

an unfair level playing field compared to the same light source type which is accessible
(e.g. because it is sold separately).

Addressing the issue of nesismountable luminaires, and other products containing light
sources, would help the development of products that are dismountable, and thus

“ Ecodesign and energy labelling together. VHK, Ecodesign Impact Accounting, study for the European

Commission, March 2016.

From Impact Assessment Study 2018, VHK. Bompleteness, another main cause is consumers'
preference for halogen lamps rather than for compact fluorescent lamps as replacements for the phased
out incandescent lamps. Fluorescent lamps are much more energy efficient than halogens but were not
well perceived by many consumers due to e.g. unpleasant light and warm up time.

See Annex 5.

Lighting products are in scope Directive 2012/19/EU of th European Parliament and of the Council

of 4 July 2012 On Waste Electrical and Electronic Equipn(8iEEE Directive). The recycling
requirements in Article 8(2) of the WEEE Directive are not directly applicable to product
manufacturers, they are applicalib recyclers. Hence manufacturers are not always incentivised to
design their products in view of this requireme3ge Section 6.2.3.
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reparable, better recyclable and with the option to replace the contained light source. This
will contribute to a Circular Economy.

The drivers of the problem

Driver 1: Increase on the market of fully integrated luminaires. According to a
survey by EU consumer association ANEC/BEUC on LED luminaires, in 2016
removability of light sources was npossible in 40% of the cases, compared to 30% in
2015.

Driver 2: Thermal characteristics of LEDs. Many luminaires are manufactured so that
LED light sources are tightly mechanically integrated to optimise thermal management
and for protection purpose3he side effect of this technology solution is that the
unsealing and resealing of LED lights in the luminaire may hamper their energy
efficiency.

How the problem will evolve:

With the growing trend of fully integrated luminaires on the market, the situatill
become worse if no action is taken.

2.4. General market failures

In addition to the product specific problem drivers described in Sections 2.1, 2.2 and 2.3,
some general market failures have been identified:

Myopic behaviour - Without up to datereergy efficiency requirements and energy

labels, economic actors (both business and private) will not choose the product that is the
most costeffective over the product's |Higme. This is because economic actors are

limited by the information they havtheir knowledge about products, and the finite

amount of time they have to make a decision.

Split incentivesi Without up to date energy efficiency requirements, the guarantee that
the products will be costffective over their lifdime is lost. This is especially important

for a certain group of consumers, in particular those in a lantdoht situations, kere

the landlord buys the appliance and the tenant pays the energy bill.

Price reflectioni The price of the products does not reflect the real environmental costs
to society in terms of circular economy. Hence, without setting requirements that will
improve circular economy aspects of the product, the different actors in the life cycle of
the appliance will not be incentivised to improve the circular economy aspects of the
appliance.

2.5. Who is affected by the problems?
2.5.1. Manufacturers

Manufactures of lighting products includemanufacturers of light sources
manufacturers of lighting-related electronics and manufacturers of luminaires™.

More information on employment and the size of the lighting products market can be
found in Annex 6.

%5 The European lighting industry is mainly represented by LightingEurope.
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As for manufacturers of light sources,the EU28 employment in the light sources
industry is 60 000 jobs (1/3 direct manufacturing, 1/3 GEMnd 1/3 services:
worldwide the total is 194 000). The major suppliers of light sources in EU28 are Philips
Lighting®’, Ledvance/Osram, General Electric (GE) Lighfthcand FeileSylvania.
Together, they make EUR 3 billion of estimated revenue from the sale of light sources
for general lighting, directly employ 15 000 people in direct manufacturing and generate
employment for dirther 30 000 people (in OEM and servié@s)

The largest part of the production chain for LEDs is in Asia, while European companies
tend to specialise in high quality LEDs with new features (e.g. "smart lights"). Some
European companies have sold themeagal lighting business in the last years, especially
to Asian companies.

Asian manufacturers are rapidly expanding their global market share, using price as their
main selling point. The energy label and ecodesign requirements play a crucial role for
EU industry, to distinguish itself based on quality and innovation.

With the ongoing rapid shift to LED lightingmnanufacturers of lighting-related
electronics are required to adjust from electronic control gears for classical lighting
technologies to drivers for LEDs. Less efficient eleatmagnetic control gears are being
phased out from the market since 2017 and have been replaced by more efficient, high
frequency electronic ones. These manufactures have a dynamic business alsdelue to t
increasing trend to have 6smart | ights"”

Manufacturers of luminaires are mostly SMEs. The EU luminaire market is very
fragmented: the ten largest European manufacturers cover 45% of the totaPnarket
Manufacturers of luminaires sayethfind it burdensome to implement the current energy
labelling regulation.

2.5.2. Consumers

For consumers’, the energy label offers a unique opportunity to make an informed
choice as to which products offer the best energy performance allowing theweto sa
money in the long run. Ecodesign requirements safeguard consumers from the worst
performing products.

The new features that are increasingly included in LED lamps (e.g. dimming, change of
colour or whitetone by remote control, etc.) allow consumerscteate their desired

functionality and O6at mosphered; but as the

of such features are not considered in the current legislation, consumers do not get the
full picture from the existing information and energglsc

6 An Original Equipment Manufacturer (OEN§ a company that produces parts and equipment that may

be marketed by another manufacturer.

4" The company is now separate from former mott@mmpany Philips and is quoted on the stock

exchange. l'ts name will s oo nmatianFanPhilps.t o 60Si gni fyaod,

8 Non-American parts of GE have been bought by a Hungarian company in 2018. GE is also selling the

rest of its lighting business.

Revenues and employment figures relate to light sources. They do not include the productiond sales an
installation of luminaires, nor the design and installation of lighting systems in theesidential

sector. In the current regulation, the luminaire manufacturers are in scope of energy labelling only.
Zumtobel Group, Annual Financial Report 201%l/1

Consumers are represented by the Bureau Européen des Unions de Consommateurs (BEUC) and the
European Association for the @odination of Consumer Representation in Standardisation (ANEC).
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The increasing number of fully integrated luminaires from which the light source is not
removable, could mean more costs for consumers.

In 2015, the average Europehauseholdspent EUR 113 for lighting (acquisition and
energy Ccosts).

2.5.3. Market Sirveillance Authorities

The complex legislation and the increasing popularity of-gismountable LED
luminaires hampers compliance checks by national market surveillance authorities.

2.5.4. Society as a whole

For society as a wholeambitious policies in the area of energy efficierarg important

tools to mitigate climate changEffective and efficient energy labelling and ecodesign
regulations contribute to achieving goals set in the Paris Agreement and they help
achieve the 2030 Etlimate and energy goafs

3. WHY sHOULD THE EU ACT?

3.1 Legal basis

The legal basis for acting at EU level through the Ecodesign framework Directive and the
Energy Labelling framework Regulation is Article 114 and Article 194 ofTiteaty on
European Uion and the Treaty on the Functioning of the European URIGEY)>3
respectively Article 114 relates to the "the establishment and functioning of the internal
market", while Article 194 gives, amongst others, the EU the objedtivibé context of

the establishment and functioning of the internal market and with regard for the need to
preserve and improve the environment" to "ensure security of energy supply in the
Union" and "promote energy efficiency and energy saving and thelagewent of new

and renewable forms of energy".

The Ecodesign Framework Directive and Energy Labelling Framework Regulation
include a buikin proportionality and significance test. For the Ecodesign Framework
Directive, Articles 15(1) and 15(2) state thatproduct should be covered by an
ecodesign or a sefegulating measure if the following conditions are met:

1 The product should represent a significant volume of sales;
1 The product should have a significant environmental impact within the EU;
1 The product should present a significant potential for improvement without
entailing excessive costs, while taking into account:
0 an absence of other relevant Community legislation or failure of market
forces to address the issue properly,
0 a wide disparity inenvironmental performance of products with
equivalent functionality;

The procedure for preparing such measures is described in Article 15(3). In addition, the
criteria of Article 15(5) should be met:

1 No significant negative impacts on user functionalityhe product;

2 Environmental organisations are represented by the Eurdpearonmental Citizens Organisation for

Standardisation (ECOS), the European Environment Bureau (EEB), TopTen, the Collaborative
Labelling and Appliance Standards Program (CLASP).

Consolidated version of the Treaty on the Functioning of the European nldd.326, 26.10.2012, p.

47 (TFEU)
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1 No significant negative impacts on Health, safety and environment
1 No significant negative impacts on affordability and life cycle costs
T No significant negative i mpactSMEshbn i ndus

The Energy Labelling Framework Regulatiancludes similar criteria for products
covered by an energy label, in Article 16(2):

1 The product group should have significant potential for saving energy and where
relevant, other resources;

1 Models with equivalent functionality should differ significantly in the relevant
performance levels within the product group;

1 There should be no sigicant negative impact as regards the affordability and
the life cycle cost of the product group;

1 The introduction of energy labelling requirements for a product group should not
have a significant negative impact on the functionality of the produaigluse.

During the review proces®éview study 208), it was established that lighting products
fulfil the above eligibility criteria.

3.2. Subsidiarity: Necessity of EU action

Action at EU level gives endsers the guarae that they buy an energy efficient
product and provides engsers with harmonised information no matter in which MS they
purchase their product. This is becoming all the more relevant as the online trade
increases. With ecodesign and energy labelliriglatevel, energy efficient products are
promoted in all MSs, creating a larger market and hence greater incentives for the
industry to develop them.

It is essential to ensure a level playing field for manufactures and dealers in terms of
requirements to @ met before placing an appliance on the market and in terms of the
information supplied to customers for sale across the EU internal market. For this reason
EU-wide legally binding rules are necessary.

Market surveillance is carried out by thd@SAs appointed byMSs. In order to be
effective, the market surveillance effort must be uniform acros&théo support the
internal market and incentivise businesses to invest resources in desigakigg and
selling energy efficient products.

Regulation (EU) 2017/1369 requires the Commission to update the current energy
labelling regulation for lighting products, in particular as regards rescaling the label to
remove the A+ and A++ classes.

3.3. Subsidiarity: Added value of EU action

There is clear added value in requiring minimum energy efficiency levels and energy
label class limits at Edkevel.

Without harmonised requirementsEl level, Member States woulte incentivised to

lay down nationa productspecific minimum energy efficiency requirements the
framework of their environmental and energy policiesis would undermine the free
movement of productBefore the existing ecodesign and energy label measures were
implemented, this was ifiact the case for many products.
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4. OBJECTIVES: WHAT IS TO BE ACHIEVE D?

4.1. General objectives
Following the legal basis in thEFEU, the general objectives are to:

1. Facilitate free circulation of efficient lighting products within # internal
market;

2. Promote competitivenessof the EU lighting products industry through the
creation or expansion of the EU internal market for sustainable products;

3. Promote theenergy efficiency of lighting products as a contribution to the
Commissiors objective to reduce energy consumption by at least 30% and
domestic greenhouse gaGHG) emissions by 40 % by 2030; implement the
energy efficiency firs principle established in th€ommission Communication
on Energy Union Framework Strateggnd

4. Increaseenergy securityin the EU and reduce energy dependency through a
decrease in energy consumption of lighting prasluc

There are several synergies between these objectives. Reducing electricity consumption
(by increasing the energy efficiency) leads to lower carbon, acidifying and other
emissions to air. Tackling the problem at EU level enhances efficiency and effestsv

of the measure.

4.2. Specific objectives

The specific objectives of the policy options considered in this impact assessment are to
correct the problems identified in the problem definitiSedtion 2:

1 Update the energy efficiency requirements andhie energy labelin line with
international and technological developments, and the revised Energy Labelling
framework Regulation, to achieve further eefficient energy savings;

1 Redefine the scope and the exemptions to reduce the administrative burden
and close loopholesjo better protect consumers atal make the obligations
clear to manufacturers and MSAs;

1 Contribute towards a circular economyin the EU by including requirements
for nondismountable products containing light sources.

5.  WHAT ARE THE AVAILABLE POLICY OPT IONS?

The procedure for identifying policy options follows from tlBetter Regulation
Toolbox*. Specific measures in the policy options are the result of a combination of
initiatives mentioned in thReview study 2015the evaluation in Annex 9, the Inception
Impact Assessmetit and inspiration taken from tiecodesign Framework Directiead

the Energy Labelling framework Regulatiomhey aim to address the issues identified in
Section 2 and achieving the objectives defined in Section 4.

* https://ec.europa.eu/info/sites/info/files/file_import/betegulationtoolbox17 en_0.pdf (Better
Regulation Toolbox)

> |nception impact assessmentRequldory measures on the review of ecodesign requirements for
lighting productsand Inception impact assessmenRegulatory measures on the review of energy
labelling for lighting products
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Figure 4 shows the link between the problems, the drivers, the specific objectives and the
possible measures to tackle the problems. For every optiotiprtoéc2 describe the
proposed measures.

Driver 1: Technological [

Measure 1: Ecodesign

progress energy efficiency limits

—

Problem 1: Outdated
energy efficiency
requirements

Driver 2: Additional use
functions in lighting
technologies

Update the energy J
efficiency requirements (‘

and energy label .
Measure 3: Updated
calculation formulae

Measure 2: Updated
Energy Label

Driver 3: Current focus on
household lighting

Driver 1: Complex
legislation

Measure 4: Redefined
scope and exemptions

Problem 2
Burdensome
implementation and
surveillance

Redefine scope and

Driver 2: Unclear scope .
P exemptions and the tests

Measure 5: Simplified
tests

\ Measure 6: Discontinued
energy label for

luminaires

Driver 3: Long and
expesnive testing

Driver 1: Increase on the
market of fully integrated
luminaires

Problem 3: Limited

energy savings and
circular economy Contribute towards

potential from non- circular economy
dismountable
products

Measure 7: Luminaires
treated as light sources

when not dismountable

Driver 2: Thermal
characteristics of LEDs

Figure 4: Link between the problems, drivers, objectives and measures

Some measures presented in this impact assessment were extensively discussed with
stakeholders during two ConsultatiGorums (7 December 2015 and 7 December 2017)
and represent the consensus achieved. They apply to all policy options and are further
detailed under option 2 ELOnly and Option 3 ECOEL202%°. The main element that

needs to be further assessed is thengnior the phase out of linear fluorescent T8 lamps

(see Options 3 and 4).

Subsequently, the policy options considered for this impact assessment are listgd in

1 (detailed description in the next sections):

Table 1: Policy options

Option Name Short name Description

Option 1 | Baseline BAU No further action, the regulations currently in plg
(Business as remainunchanged
usual)

Option 2 | Energy Label | ELOnly Only the Energy labelling regulation is reviewed w
only application from 09/2021; the ecodesign requiremg

remain unchanged

Option 3 | Ecodesign & | ECOEL2021 | Both Ecodesign and energy labellirage reviewed
Energy Label with application from 09/2021. Option 2
2021 encompassed in Option 3.

% See also Annex 2.
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Option 4 | Ecodesign & | ECOEL2tiers | Similar to Option 3, except for the timing for phasi
Energy Label out the fluorescent T8 lamps which would occur
202123 09/2023’

5.1. What is the baseline from which options are assessed?

In the baseline, the current Ecodesign and Energy Labelling Regslatadnall other
relevant EUlevel policies and measures are assumed to continue without revision.

In the baseline a shift towds LED lighting products will anyway happen, at a pace that
is derived from current trends in sales, efficiency increase and price decrease. These
trends are different for residential and rresidential applications.

The new Framework Regulation also gmebes the creation of a database (called
EPREL) with information on all products in scope of delegated acts on energy labelling.
The proposed act on lighting products specifies the information to be entered in this
database.

The requirement in the ETS treduce emissions (from amongst other electricity
production) will impact lighting products in a baseline scenario. Indeed, inefficient
lighting products lead to more energy consumption. More electricity consumption
increases the demand for ETS allowandéss either leads to higher ETS prices (which
could in turn increase electricity prices) or to the need for additional emission reductions
in ETS sectors (higher renewable energy targets or more reductions in industry).

5.2. Description of the policy ogions
5.2.1. Option 1i Baseline (BAU)

Option 1 is the baseline for the impact assessment as described in Section 5.1. None of
the measures in Figure 4 is implemented.

5.2.2. Option 21 Energy labelat202L AELon | y o)

Under Option 2, only the energy labelling legislation will be updated, while the
ecodesign requirements would stay unchangettle 2below depicts thdéink between
the different problems identified in Section 2 and the proposed measures under Option 2.

Table 2: Proposed measures under Option 2

Identified problems Corrective measures

Problem 1. Outdated energy efficien 2. Updated Energy Label

requirements 3. Updated formula (for energy label)

Problem 2: Burdensome implementation g 6. Discontinued energy label for luminaires
surveillance

Problem 3: Limited energy savings and circu 7. Luminaires treated as "light sources" wh
economy potential fromondismountable products not dismountable (for energy label)

Measures related to problem 1

Measure 2: Updated energy Labeli Framework Regulation (EU) No 2017/1369
requires a rescaling of energy efficiendgsses for light sources, from an A++ to G scale
to an AG scale by 2 November 2018. Class limits are to be set such that at the
introduction of the rescaled label (2021) the A and B classes are empty, while the
estimated time within which a majority of mhels falls into class A is at least 10 years
later. The limits for the energy efficiency classes have been defined directly in terms of

" Main point of contention amongst stakeholders (see Annex 5).
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light source efficiency, as a result of the total light output of a light source (in [dmen,
divided by the mains (230V) power input (in Wakf) and expressed &s/W.

All light source models with efficacy below 85 Im/W will be class G. To obtain an A
classification, a light source shall have an efficacy of at least 210 Im/W. Class widths are
constant at 25 Im/W. As of October 2017 there are no light sources on the market that
can meet the efficiency limits of classes A and B (but there are at laboratory level), so
these classes would initially be empty as required by Regulation (EU) 2017M869.

best LED light sources typically used by households today on the market would have
new label class E; the best LED light sources for professional use today on the market
would be class D and by 2021 some would be expected to be class C. In 202thevhen
new classes will start to apply, class A is still expected to be empty while there might
already be some class B light sources on the market.

Table 3: LLCC - Energy efficiency classes
Energy efficiency class | Total mains efficacy #ATM
(Im /W)
210K/
185Xy < 210
160X/ < 185
135Xf1rm < 160
110X < 135
85X < 110
hry < 85

QMmO w|>

Table 4 gives an overview of the action that needs to be undertaken.

Table 4: LLCC, Energy efficiency requirements and Energy labet Who, what and by when
Action Who By When
Provide the updated ener

; 8
labels with the product Supplier 1 May 2021
Display the updated energ
Energy Label labels with the product Dealer 1 September 2021
Removeproducts from theg
shelves if they do not hay Dealer 1 June 2022
the new label

Following the outcome of the 2015 Review study, the measure aims in particular to
increase the visibility of the label (e.g. arrow on front of package).

The energy label fdighting products is typically printed on the package of the product.
Suppliers and dealers have shown concerns about how in practicesdaleadighting
products with the new energy label. The proposal to apply stickers on the products that at
the date b application of the new label will be on shelves got much criticism at the
Consultation Forum of December 2017 (see Annex 5) from almost all stakeholders.
According to the new Framework Regulation (EU) 2017/1369 (art. 11(13)), specific rules
can be providd for energy labels printed on the packaging, like in the case of lighting
products. The proposed derogation for this measure is to put a deadline of nine months to

8 For products placed on the market before the date of application of the new label and that will be on

the shelves of dealers with the old éhlafter 1 June 2022, suppliers would need to provide dealers
with a sticker with the new label on the request of dealers until 1 June 2022.
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dealers, after which the products can no longer be sold unless a rescaled label & attache
on their packagé.

Measure 3: Updated formul&® for energy label- A new formula for energy labelling

is proposed that better reflects energy efficiency and is more intuitive in the calculation
than the Energy Efficiency Index set out in the current gniatgelling regulation. In the

new metrics the limits for the energy efficiency classes have been defined directly in
terms of light source efficiency, as a result of the total light output of a light source (in
lumen, Im) divided by the mains (230V) powaput (in Watt, W) and expressed as
Im/W. This change implies that light sources with high light output do not need a higher
efficiency to obtain a given energy efficiency class than light sources with low light
output. This is reasonable considering tivaen the new energy labelling requirements
start to apply, the | abel classesd main
according to their respective efficiendies

The introduction of the new metrics is not an additional burden on the mamefactu
importers and suppliers as they already have to compute them under the current
regulations. In conclusion, the new metrics reflect technological progress and improve
the transparency. A comparison of the proposed and old formulae is given in Annex 10

Measure related to problem 2
Measure 6:Discontinued energy label specifically dedicated to luminaires.

These are three ways of showing the energy label for luminaires today:
This luminaire L3 L _ This luminaire is y - This luminaire is 3P -
contains built-in E (:rr:pa:wble with bu\t:s compatible w\-(h‘ bulbs

LED lamps. he energy classe: of the ener; gy classes:

The lamps cannot be changed T;\Z rw:\:‘nau: I\Sh _
in the luminaire. S0 with a bulb of
ol D IDEs LY

1 1] 874/2012 ] 874/2012 I 874/2012

As explained in Section 2.2, the energy label for luminaires is ofiesidered a burden

for SMEs and MSAs, and does not necessarily drive the consumer towards the most
energyefficient solution. Indeed, contrary to the lamp label, the luminaire label does not
show the energy consumption of the luminaire, but rather infoomsumers on the
energy class of the compatible and/or contained light sources. In addition, the current
label also informs consumers when the light source cannot be removed. However, other
relevant information is missing on the luminaire label: the coilpatontained light
source type and technoldgy

In the interest of consumers, even if the label for luminaires is discontinued, relevant
information from the current label, as well as additional information, should still be
provided on the package, nawe(i) in case the luminaire is sold with a light source
inside, the energy class of the contained light source; (iii) the compatible/contained light
source type and technology; and (iii) if the light source can be removed.

Measure related to problem 3

9 This will simplify life to dealers and suppliers and significantly reduce their costs-fabedling. See
an estimation of the costs in Section 6.4. Nine months is set following similar derogations in the new
framework regulation for energy labelling for e.g. products in stock of dealers ceasing their activity.

0 Method to evaluate the performance of the appta including determination of the need and value of
the correction factors.

®1 For LEDs the efficiency does not strongly depend on the amount of light output.

62 With the sole exception for LED technology, but without specifying which LED type.
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Measure 7: Fully integrated luminaires to be treated as light source$ Fully
integrated luminaires will be considered a light source for the purposes of the energy
labelling legislation and will be required to have an energy lalies measure will: (i)
resolve the problem that MSAs have to test light sources when these are not accessible;
(ii) resolve the issue adn unfair level playing field for industry when the same light
source type is accessible; and (iii) support consumers in their conscious wheice
buying integrated luminaires; In the longer run this measure will also stimulate
innovation in LEDs, in particular towards thermal interfaces for LED modules that
maintain their thermal dissipation characteristics when unmounted and remounted and,
cormsequently, will reduce waste from old or damaged luminaires that cannot be
refurbished or repaired.

As for all other products containing a light source (e.g. shelves, mirrors, etc. as well as

the dismountable luminaires), this measure introduces the doncep f the fAcont a
product 0. Manufacturers of the containing
information material of the containing product which light source type is inside, what is

its energy class and if it is removable or not.

Stakeholders vie on Option 2- ELOnly: All stakeholders think that it is likely that an
Energy Label alone will not reach important parts of the market, that there will be missed
savings and loss of competitiveness through dumping. Regarding the discontinuity of the
enegy label for luminaires, industry, notably SMEs, and MSAs welcome this measure.
This measure was part of the online public consultation on the revision of the lighting
legislation, whose respondents were mostly private citizens and NGOs. Respondents did
not show a clear preference for an opti@0% would like to keep the label as it is, while
28% would favour its replacement by a label that concerns only the light source which is
contained inside; 37% had no opinion), but only 5% favoured to discontiauabtsl for
luminaires without an alternative. The solution that meets all needs is to keep the most
relevant information that the energy label for luminaires gives and improve it (as
explained in Measure 6) but to remove the requirement to supply thédahaninaires.

5.2.3. Option 31 Ecodesign and Energy label at 2021 (ECOEL2021)

As regards energy labelling, Option-ECOEL2021 puts forward similar measures as
Option 2. In addition, and in response to the stakeholders view expressed on the energy
labelling only scenario in 5.2.2, Option 3 integrates revised ecodesign requirements with
application from September 2021.

Table 5 below shows the link between the different problems identified in Section 2 and
the proposed measures under Option 3.

Table 5: Proposed measures under Option B (measures in bold are specific to ecodesign. The other measures
are encompassed from Option 2)

Identified problems Corrective measures

Problem 1: Outdated energy efficieni Ecodesignenergy efficiency limits
requirements Updated Energy Label

Updated formula (for ecodesign)
Redefined scope and exemptions
Simplified tests

Discontinued energy label for luminaires

Problem 3: Limitecenergy savings ani Luminaires treated as "light sources" when not
circular economy potential from net dismountable (for ecodesign)
dismountable products

Problem 2: Burdensom
implementation and surveillance

NI o g~ W N e
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Option 3 would propose gathering all ecodesign requirements for light sources, for
control gears and the correction factors in one single annex over three different tables.
This will amount to a significant reduction of the dozens of pages contained in the
relevant annexes in the current three Ecodesign regulations, making conformity
assessment by industry and market surveillance by Member States easier.

Measures related to Problem 1:

Measure 1: Updated Ecodesign energy efficiency limits As a general pnciple, it is
proposed to have on the market only light sources that meet a certain minimum efficacy.
The minimum efficacy is defined by means of a maximum power formula that uses
h=120 Im/W and L=1.% as constants and that, reflecting the state of teobjiuall
progress, will take into account in the calculation:

1 light source characteristics such as the emitted luminous flux;

1 the directionality of the light;

1 the ability to operate directly on mains power supply (230V);

1 the ability to render colours; and

1 the presence of special features (m@héire shield, tuneable colour, network
connections).

For details, see Measure 3: Updated formula.

The energy efficiency requirements proposed in Measure 1 will no longer allow on the

market linear fluorescent lamps Wath a length of 2 4- or 5-feef*, compact fluorescent

|l amps with integrated control gear (the ol d
almost all remaining halogen light sources, and LED light sources with low efficiency.

As of 2017, around 30%f dhe existing LED light sources would not meet the new

proposed requirements. but with the rapid trend of new LEDs on the market this share is
expected to decrease by September 2021. See Table 6.

Table 6: Proposed phaseebut light sources at September 2021
LFL T8 2-, 4- and 5foot length
HL low voltage directional (MR1:GU4, MR16GU5.3, AR111G53)
HL low voltage capsules (G4, GY6.35)
HL mains voltage capsules (G9)
HL linear R7s>2700 Im
CFLi
All other light sources which are not listed in Table 7 (including LEDs) and which do not
the general minimum efficacy requirement based on the maximum power formula

As exceptions to the general minimum efficacy requirement, T5 fluorescent ligiseso
(mainly office use), highntensity discharge light sources (mainly street lighting and
industrial use), compact fluorescent lamps without integrated control gear (mainly
tertiary sector) and linear halogen light sources (R7s cap) with less tharin2Tigot

output (mainly household use) would continue to be allowed on the market. These light

83 |=2.0for network connected light sources.

® T8 means a tubular fluorescent light source with diameter of approximately 26 mm, as defined in
harmonised standards. The tube can be straight (linear) or bent (shpped, circular). Linear
fluorescent (LFL) T®-f oot 6, <dlbblt 6T®r4 6bFBH MBabs a | inear T8 f
source with a length of approximately 600 mm (2 feet), 1200 mm (4 feet) or 1500 mm (5 feet)
respectively, as defined in harmonised standards.
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sources are not phased out because adequate higher efficiency LED light sources are not
yet commonly available or not yet economically advantageous for thagaverser.
Keeping lamps like T5 on the market avoids that users are requested too soon to switch
again to another technology, following the application of the most recent ecodesign
requirements.

Table 7: Light sources that would stgy on the market as an exception to the general principle, their
constantsh and L used in the maximum power formula, and comparison with the current legislation

_ N Om/W1 [ LIw] | 7
LFL T5-HE 98.8 1.9
LFL T5-HO, 4000<=®<5000 lm 83 1.9
LFL T5-HO,. other lm output 79 1.9
FL TS circular 79 1.9
FL T8 other than LFL 2-, 4- and 5-foot -
; 89,7 4,5 SAME
(inel. FL T8 U-shaped) -
REMAIN FL using magnetic induction, any length/flux 70.2 2.3 LEVEL
ON CFLni 70.2 2.3
THE - [FLTO circular 715 6.2
MARKET HPS single-ended 88 50
HPS double-ended 78 47.7
MH < 405 W single-ended 84.5 7.7
MH > 405 W single-ended 79.3 12.3
MH ceramic double-ended 84.5 7.7
MH quartz double-ended 79.3 12.3 = NEW
Organic light-emitting diode (OLED) 65 1.5
L [HLR7s=27001m 26 13 __

Table 7 shows which light sources would stay on the market as an exception to the
general minimum efficacy requirement and the values of condtaantsl L per type. For

these light sources the minimum required efficacy is defined using the same maximum
power formula, but with different values for the constahtand L. As a result, the
required minimum efficacies are lower than the general requirement. As Table 7 shows,
the constantl and L are in most cases tuned to closely match the existing requirements
(where it reads "same level"). In practice nothing changes for these lamps compared to
today. Where instead it reads "new", those lamps will still be allowed on the market, but
with a higher minimum energy efficacy than today.

For control gears, the mmum efficiency requirements for halogefluorescent and
HID-gear remain the same. The efficiency requirements for-g&& are new.

Light sources that are no longer allowed on the market because they cannot meet
minimum efficiency requirements of existj regulations will remain banned under the
new regulation, i.e. there is no backsliding of requirements.

Measure 3. Updated formula for ecodesigii The proposed solution for ecodesign
requirements on light sources that are today spread over three mwukitails a single
formula defining the maximum allowed input power as a function of the emitted
luminous fluX®. The formula uses two constanksand L) whose values differ per light
source type (see Table 7). In addition, there are three correcttorsfae for use of flux

in a cone instead of total flux (directional vs. rtirectional light sources), R to reflect
the influence of colour rendering characteristics (bonus for light sources with good
colour rendering; penalty for bad colour renderiragd C as a correction factor (bonus)
for special characteristics (see Annex 10).

% See details in Annex 10.
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Measures related to Problem 2:

Measure 4: Redefined scope and exemptioisUnder this measure it is proposed to

drop the criterion of fpurpose damp’ et toureplacg itt o d e
with clearer specifications to define what is exempted and what is in scope of the

|l egi sl ati on. Exemptions, i ncluding for 0Sr
measurable parameters (spectrum, lgitting surface areduminous flux <60 or

>100000 Im, etc.), exclusive use for certain applications or certification. As a specific
example, in the case of stage/studio/theatre lighting the exemption for tungsten lamps

would be based on the socket type: this would avoidliatibns of specific lights for
stage/studio/theatre in residential apartments, as explained in Sectfon 2.2

Measure 5: Simplified testsi The tests to ensure the conformity of the products with
the requirements are considerably modified, with the aimretbuce the burden on
industry and help MSAs in their surveillance. The modifications to the tests are not
lowering the ambition of the legislation. The main change is for the endurance testing:
the proposed test will last half the time of the current @0®0 h vs. 6000 h) and will
combine two tests which were developed in recent years (switching test and accelerated
endurance test). The new endurance test will be for LEDs only. Other tests include the
displacement power factor (limiting the disturbandette electricity grid by LEDS),
colour rendering index (ensuring good colour rendering for indoor light sources), colour
consistency (limiting colour differences between LEDs of the same type), and flicker
(ensuring absence of visible flicker for LED ligbources). The proposal removes tests
that have progressively lost their relevance (notably the start time test typical for
fluorescentsy.

The procedure to be used by market surveillance authorities for compliance verification
has been aligned with thermmon procedure for other Ecodesign products as introduced
by Commission Regulation (EU) 2016/2582

Verification tolerances are made more specific, i.e. no longer a general 10% tolerance but
a differentiation in the range of 2.5% to 10%, depending ontyghe of light source,
parameter and possibly the power range. The number of test samples is reduced to 10,
instead of 20. For expensive light sources the number of samples can be reduced to 3.

Measures related to Problem 3

Measure 7: Fully integrated luminaires to be treated as light source$ Luminaires

(more generically o6containing product sd) a
legislation, but the light sources and separate control gears used inside them have to
comply with the current ecodesigegislation. To enable verification of these contained

parts, and for reasons of material resource efficiency (circular economy), this measure

would provide for fully integrated luminaires to be considered as light sources for the
purposes of the ecodesigagulation when the luminaire cannot be dismounted without
mechanical damage. Fully integrated luminaires would be considered as light sources

also for the purposes of energy labelling.

® This is a good compromise between the different interests: the Commission would keep its line of

precise exemptions and the theatre sector would not suffer from a whole ban. .

Removed parameters include starting time, wapmime, switching cycles, U¥vadiation, power factor
(except displacement factor for LEDs), equivalence with incandescent lamps, premature failure rate,
lifetime (except for LEDSs), efficiency during dimming, lower output limit for dimming.

% 0J L 346, 20.12.2016, p. 51.

67
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Energy labelling has in scope light sources. For fully integratechiineis, the same as

for ecodesign applies. Not all the products that are exempted in ecodesign would be
exempted in energy labelling: this is to allow consumers to know the energy
consumption of as many light sources as possible that are on the market.

Stakeholders view on Option BECOEL2021 Stakeholders support the revision of both
ecodesign and energy labelling regulations. At the online public consultation on the
revision of lighting legislation that ran until 7/5/2018, a high majority of respondents
(75%) supported to update ecodesign measures for lighttingake into account
technological development (only 11% answered no, see AnngxoRonrLED light

source types, stakeholders generally support to keep on the market HID, LFL T5, CFLni
and to plase out CFLi and almost all remaining halogens. Stakeholders also support the
take up of good quality LEDs. The timing for the phase out of T8 fluorescents is the most
sensitive point, as some stakeholders question the availability of LED replacements for
all applications using T8, but the date of September 2021 and targeted exemptions tackle
most concerns of stakeholders (see the discarded option that proposed measures at
September 2020 in Section 5.3.3).

5.2.4. Option 4i Ecodesign and Energy label at 20@nd 2023 (ECOEL2tiers)

Option 4 is identical to Option 3, apart from the fact that it implements the requirements
for T8 fluorescents two years later, i.e. in 2023 instead of 2021. The phase out of T8
lamps is the most relevant of the ecodesign measuresuld deliver 90% of the energy
savings from lighting products in 2030. Postponing the phase out of T8 lamps would give
the industry some extra time to prepare for the pbasef T8 fluorescents, but it will
come at a cost in terms of lower energyg @amission savings, as explained in Section 6:

it would mean missing-3 TWh of savings per year of postponement (for comparison:
the electricity consumption of Malta in 2015). Many lighting companies are already
commercialising LED replacements to T8. higpng designers confirm that the vast
majority of new installations use LEDs.

Stakeholders view on Option 4 ECOELZ2tiers: Part of the industry and a minority of
Member States expressed preference for postponing the-pintase T8 lamps to 2023,

in particular to allow a smoother transition in some sectors. The majority of Member
States supports an earlier phasg together with targeted exemptions for problematic
sectors. NGOs and consumers Oassociations

5.3. Options discarded at an early stage
5.3.1. Voluntary agreement by the industry

A voluntary agreement has to be given priority according to the Ecodesign Framework
Directive, provided it meets the objectives in a quicker and moreeffestive manner.
Today mininum mandatory requirements are already in force. Since no proposal has
been put forward by industry, there is no voluntary agreement that meet the conditions of
the Ecodesign Framework Directive. As a consequence, this option is discarded from
further analgis. When substituting mandatory requirements by a voluntary agreement
there would be a risk of free rid&tsin case not all actors present on the market would
sign such an agreement and comply with it.

%9 A freerider problemoccurs when those who benefit from resources, goods, or services do not pay for
them, which results in an undprovision of those goods or servicBaumol, William (1952). Welfare
Economics and the Theory of the State. Cambridge, MA: Harvaietsity Press.)
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Stakeholders view:None of the stakeholders are swbur of voluntary agreements for
the reasons set out above.

5.3.2. LLCC

The Ecodesign Framework Directive states that minimum efficiency requirements shall
be set at the level of Least Life Cycle Costs (LLCC), relating to the economically most
advantageous proposition for ensers. The 2015 Review stUfyhows that for most
household applications, LEDs already have the lowest life cycle costs. For professional
applications, e.g. office lighting and street lighting, it depends on the applichtibm

many cases the classical technologies (fluorescent andntégtsity discharge lamps)

still offer the lowest life cycle cost. This is expected to change by 2020, when payback
times for an investment in LED for these applications will come dovwwdehree years.
Hence, according to the LLCEiterion, the minimum required efficiency for ecodesign
could be set at a level that only LEDs would meet.

However, there are several reasons why an-bBIp choice at this point would not be
feasible. Firstdespite LEBlamps enjoying considerable commercial success, there is the
legacy of an existing park of light sources, control gears and luminaires. More
importantly, there are still applications for which LEDs are not yet suitable. Second, for
large invetiments in lighting, professionals may also encounter problems in obtaining
loans, as lenders thoroughly scrutinise any investment that is higher than the bare
minimum on payback and retuominvestment. Finally, many businesses were
incentivised by govement programmes to invest in efficient fluorescent lamps
(especially the AT50) only a few years ago
The same goes for municipalities that invested in new city street lighting after the phase
out of high presse mercury lamps from April 2015

Stakeholders view: Almost all stakeholders, including some environmental NGOs,
agreed that the timing to phase out from the market allLidn lights was too
demanding. Some among the most environnafieendly stakeholdes proposed to add to
the new legislation an orlyED set of requirements at a later stage (2023 or 2024).

5.3.3. Ecodesign and energy labelling at 2020

At first instance, the European Commission suggested at the Consultation Forum of
December 2017 to @fy Option 3 described in Section 5.2.3 as of September 2020, i.e. a
year earlier than what is presented in this Impact Assessment. The main reason for
discarding this option is to allow one more year for more good quality LEDs to come to
the market that wuld replace the proposéd-be phased out technologies, especially
fluorescents. The phasat of fluorescents would be as important as the ban of
incandescents that happened from 2009. Fluorescent lamps well served the purpose to
help with the phaseut of energyinefficient incandescent lamps, but fluorescents have
not been adopted as expected because of (real or perceivestasdard performance

(e.g. colour rendering and temperature, ignition time, mercury hazards). Consumers
bought less energgfficient halogen lamps instead. As LEDs would play the role to
replace fluorescents, like fluorescents played the role to replace incandescents, it is
important not to ban fluorescents too early.

70
71

ENER Lot 8/9/19 preparatory study, Task 6 replattiy://ecodesigiightsources.eu/documents
High-pressure mercury lamps have been effectively phased out by the minimury effasigncy
requirements in Commission Regulation (EC) No. 245/2009 starting from AR015.
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Stakeholders view:Relevant stakeholders, including industry and some Member States
normally known to support ambitious environmental policies, commented that September
2020 would be too early to implement the proposed requirements. See Annex 5 for the
minutes of the Conswtion Forum.

5.3.4. Ecodesign only

The Ecodesign only option would introduce new measures for ecodesign only and leave
unchanged the current legislation for energy labelling of lighting products. This option
was discarded for the following reasons:

1. Ove 11 TWh of electricity savings at 2030 would be missed if the energy labelling
measures were not updated (see Section 6.2.1 for details);

2. Without an update label, consumers will not be able anymore to make an informed
choice based on energyficiency performance. As shown in Section 2.1, today the top
three energy efficiency classes of the energy label are overpopulated: they cover 66% of
the models and all LEDs are in these three classes. By 2020 over 50% of LEDs will be
A++"2. In conclusion, there istill significant difference in energy efficiency between the
products remaining on the market to justify an energy label. Without an updated energy
label, consumers will base their choice solely on price and the pull mechanism created by
energy labellingvill disappear.

3. Last but not least, the EU legislator already decided on framework legislation
governing this initiative. Lighting was identified as a priority group for the rescaling of
the energy label by 2 November 2018 (Regulation (EU) 2017/1369)EAodesign
only" option would have to be discarded anyway to comply with framework Regulation.

6. WHAT ARE THE IMPACTS OF THE POLICY OPTION S?

6.1. Methodological considerations and key assumptions

With the adoption of the Ecodesign Working Plan 22069 n November 2016, the
Commission committed for the first time explicitly to systematically exploring resource
efficiency requirements in ecodesign. As a result, the methodological basis for the
inclusion of such requirements is not yet fully developedettaee no welkstablished

and accepted methodologies in place to identify requirements in the context of mandatory
legislation (contrary to green public procurement, ecolabels, etc.).

Therefore, the &édcircular econaocedynfarticilag ui r e me
on stakeholder input, existing studies and evidence of product failure (e.g. on spare

parts), and focus on measures that can be relatively easily implemented. As such, they

can be considered a starting point that can subsequently beecoempéd or refined

when the methodological tools are available.

There is also a | ack of methodologies to 06¢q
in the context of the o6l east l' i fe cycle ¢
efficiency in €odesign, in particular as regards the assessment ofaffade

Although a fully quantified impact assessment of such requirements has not been
possible at this stage, a qualitative impact assessment was made, based on inputs taken
from technical, scierfic and policymaking literature, and nascent evidence from other
similar product groups. This forms the basis of an assessment, which can be refined over

2 VHK light source database 202917 (4000 models)
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time in due course, to be supplemented with actual quantitative data collected via the
monitoring andthe evaluations. These data will also serve at the time of the next
revisions of the product regulations.

To address the gaps in the methodological framework, the Commission mandated
CEN/CENELEC to develop standards for material efficiency under ecodasdya first

set of horizontal standards is expected next year, in 2019. These will be integrated in the
MEErP methodology as appropriate. A broader update of the MEETrP is foreseen in 2019,
in particular to see how circular economy aspects could be betegrated in
preparatory and review studies, and the LLCC calculations.

The scenario analysis for this impact ass
for European Light Sources Analysisdéo (MEL
annual sales Yomes, average luminous flux, power and efficacy, light source prices,

etc.) have been extensively checked against other data S6umnesdiscussed with
stakeholders. In July 2016 this resulted in an updated MELISA version, incorporating

new input data guplied by industry association LightingEurdfijeand implementing an
enhanced method to compute the installed stock of light sources from the annual sales
and (variable) lifetimes. A further update took place in October 2017 as regards the
projections for he development of average LED efficacy and price. The projection
curves were adapted to match the average LED efficacy derived from2RQI5
catalogue data and taking into account recent projections from UNEP and US. BoE
separate projection curve waeated for directional lamps. In addition, electricity rates
were updated from Eurostat data.

S

— D

MELISA derives the installed stock of light sources in the EU28 from data on the annual
sales and on the average useful lifetimes. These stock data are comibtmesierage

unit power values (W) and average annual operating hours per unit (h/a) to compute the
total electricity consumption per base case (TWh/a). The contributions of the various
base cases are summed up to arrive at the EU28 totals for all s€Ebwhift in (light

source) sales from the classical technology base cases to the LED base cases of the same
group is one of the essential elements in the scenario projections in MELISA.

Greenhouse gas (GHG) emissions are directly related to electrmityumption by
means of the Global Warming Potential (GWP) for electricity.

As regards the main limitations, risks and uncertainties of MELISA, the methodology
itself (largely based on the MEErP) is sound, but as with any model, the results depend
on the gality of the input data. The data was extensively checked during the review
study and largely agreed with stakeholders to mitigate the risk from the quality of input
data.

3 See the Task 2 and Task 3 reports of the Lot 8/9/19 preparatory study on Light Sources.
™ Thesechanges mainly regard the lifetime (longer), average luminous flux, power and efficacy of LFL
and HIDlamps. The lifetime for LEDs substituting LFL and HID was also increased. To enable
lifetime to be variable with the years, a lifetime distribution wa®auced for LFL T8t, LFL T5, HPS,
MH and LEDs substituting these lamps. The main effect of these changes, with respect to results
reported in Task 7 of the Light Sources study, was that energy savings in 2020 and 2025 slightly
decreased while savings i030 increased.
> %Accelerating the Global Adoption of Ener@yf f i ci en't Li ghti nig6lpbal UN Envi 1
Environment Facility, United for Efficiency (U4E), U4E policy guide series, UNEP 2017, in particular
figure 4 (based on US DoE 2016 data).
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A second factor is the uncertainty about the future development of electricigs.pri
MELISA uses the price projections from the MEErP (with a 4% annual escalation rate),
while the PRIME®’ projection for electricity prices have a much lower escalation rate.
However, a sensitivity analysis was performed using the PRIMES processdptiatis

and the results are reassuring: the overall trend is confirmed and the classification of the
options according to their monetary savings does not change when using PRIMES
electricity rates instead of MEErP electricity rates (see Annex 4.9).

Third, as regards lighting in neresidential buildings, there is uncertainty about the
average annual operating hours for lighting. The MELISA model could not be used
because MELISA follows a conservative approach with relatively low operating hours,
meaning tha nonresidential electricity consumption and savings might be
underestimated. To overcome this problem, a separate estimate of the electricity
consumption was made by using a completely different methodology. This used the
building areas per type of spaaetivity derived from the Building Heat Demand report,
lighting level requirements per type of space/activity from standards, and parameters and
procedures from standard EN 15193. Following this method, using higheesidential
operating hours wouldat change the choice of the preferred option, but rather reinforce
it.

More generally, the MELISA model has been used not only in the study on lighting
products, but also in the Ecodesign study on lighting systems and in the study on the
impact of RoHSmeasures on light sources. The industry organisation LightingEurope
examined the model in detail and largely supports it. This shows that there is confidence
in the robustness of the model data.

The analytical methods used to determine the impactea@ibed in detail in Annex 4.

6.2. Environmental impact
6.2.1. Final energy savings

Figure 5shows the EU final energy (i.e. electricity) consumption of light sources for the
different policy options. This includesnergy consumption by control gears. The
projected savings for the different scenarios vs. the baseline are giveblén8

The baseline already she decreasing energy use. This reflects the continuing effect of
existing regulations and the general trend in the market, which anyway includes a gradual
shift to higher efficient LED products. Relative to 2015 the reductions are 16 TWh/a (
4.8 %) in 202024 TWh/a {7.1 %) in 2025, and 37 TWh/al{ %) in 2030.

In the other options, compared to the baseline, additional energy savings are obtained,
due to the increase in average LED efficacy (labelling), and due to the accelerated shift to
LED products (esdesign). The annual savings increase with the years, as the installed
stock of light sources is gradually being replaced by more efficient models.

In the ELOnly option (labelling only) savings vs. the baseline in 2030 are 11.5 TWh/a (
3.8%). 11.5 TWh/y isalmost equivalent to the total final electricity consumption of
Slovenia in 2015. Adding the ecodesign measures, the savings increase to 41.9-TWh/a (
14.0%) for ECOEL2021 and to 40.1 TWhf43.4%) for ECOELZ2tiers. The difference
between the two Ecodesigiptions is the effect of the two year postponement of the
phaseout of T8 linear fluorescent lamps. The labelling measures represent 21% of the

S PRIMES isthe main modelling for energy that the European Commission, DG Energy, uses.
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total energy savings in 2030 from energy label and ecodesign combined togeth2r (40
TWh/y depending on the Bdesign option).

Cumulative over the period up to 2030, the highest energy savings are obtained in the
ECOEL2021 option: 267 TWh or 7.1% less than in the baseline.

EU Final Energy use for Light Sources (in TWh/a)
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Figure 5: EU final energy consumption by light sources over thperiod 20052030, in TWh/a electricity, for
various scenarios [mpact assessment study 2018)

Table 8: Total EU Final Energy (Electricity) for lighting in TWh annual or cumulative. Absolute value for the
baseline (BAU) and savings vaBAU for the other scenarios. (Impact Assessment Study 2018)

ey |15 om0 [mes  faso |Cumdame
Baseline (BAU)| Electricity |336 320 312 299 3745
EL2021 saving 0.0 (41 23 % ( 13 1.2.3%/0) 2_51%4%)
FCOEL2021 |Saving 20 e Craon 1)
ECOEL2tiers |Saving -0.8 2_26(.)4%/0) Ei%.i%) 2-252.8%)

(includes control gear energy; excludes electricity consumption by controls, special purpose lamps and standby)

6.2.2. GHG-emissions

Figure 6shows the EU GH&missions due to lighting for the different policy options.

As these emissions are those occurring duringtredég generation, the trends are
similar to those for energy consumption presented above. The main difference is that for
the energy scenarios, by convention, a primary energy faabr2.5 (according the
Annex V of the Energy Efficiency Directive (Dive 2012/27/EUP) is used, whereas

for the projections of the GH@missions changes in carborensity of electric power
generation are taken into account.

The emission reduction in the baseline relative to 2015 thus reflects the energy savings in
the same scenario: 11 MtG@g./a (8 %) in 2020, 21 MtG@q./a (16 %) in 2025, and 31

" For the conversion from electricity to primary energy, it reflects the primary energy efficiency of
electricity generation and distribution.

8 Directive 2012/27/EU of the European Parliament and of the Council 6fc&fber 2012 on energy
efficiency, amending Directives 2009/125/EC and 2010/30/EU and repealing Directive8/F@Ddhnd
2006/32/ECOJ L 315,14.11.2012,p. 1
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MtCO.eq./a (23 %) in 2030. The GHG emission savings projected for the different
scenarios are given in Table 15.

Similar to the energy savings, the largest reduction of emss® obtained in the
ECOEL2021 scenario: 14.3 MtG€xy./a less than in the baseline in 20304%).
Cumulative over the period up to 2030 the savings amount to 94 MCE5.9%).
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Figure 6: EU Greenhouse gas emissions due to usielight sources and control gears, over the period 2015030,
in Mt CO , equivalent per year, for various scenarios

Table 9: Overview of GHG emissions due to electricity consumption by light sources and control gears. Absolute
value for the baseline (BAU) and savings vs. BAU for the other scenarios. (Impact Assessment Study 2018)

(WCO s eqivatent) 2015|2020 |2025 2030 20152030
Baseline (BAU)| Electricity |133 122 112 102 1356
EL2021 saving 0.0 -1.5 -3.9 -19
ECOEL2021 |Saving -0.7 -9.5 -14.3 -94
ECOEL2tiers |Saving 03 7.2 -13.6 77

6.2.3. Circular Economy perspective

The environmental lifeycle assessments in the Review Study 2015 show that the energy
consumption and the related emissions are by far the dominant environmental impacts for
this product category.

For material resources efficiency, all options, exceptlthseline option, introduce clear
requirements to address the phenomenon of fully integrated luminaires as explained in
Section 2.3 and Section 5.2.2. As for energy labelling, luminaires witldisomountable

light sources will be considered as light sms for the purposes of the energy labelling
legislation and will be required to have an energy label. As for ecodesign, in the two
options that have ecodesign measures (Options 3 ECOEL21 and 4 ECOELZ2tiers),
luminaires with nordismountable light sourcesilihbe considered a light source for the
purposes of the ecodesign legislation and will need to satisfy the ecodesign requirements.

The aim of the proposed requirements is to stimulate manufacturers to find innovative
solutions and design for dismountalileninaires using LEDs. Better design can make
products more durable or easier to repair, upgrade or remanufacture. It can help recyclers
to disassemble products in order to recover valuable materials and components. Overall,
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it saves resources. The curremrket signals appear insufficient to make this happen, in
particular because the interests of producers, users and recyclers are not aligned. In
addition, reparability can be important to consumers. It is therefore essential to provide
incentives for impoved product design, while preserving the single market and
competition, and enabling innovation through ecodesign.

The proposed requirements address the problem oflisomountable luminaires in an
indirect way. In 2017 the Commission checked the pddgido have mandatory
removability of light sources from luminaires, but there are technological drawbacks.
Many luminaires are manufactured so that LED light sources are tightly mechanically
integrated to optimise thermal management and for protectipoges. The side effect

of this technology solution is that the unsealing and resealing of LED lights in the
luminaire may hamper their energy efficiency. A way forward would be to include a
review clause in the legislative proposal to investigate mandatonovability of light
sources from luminaires, which will impact recyclability as well.

Even though the Circular Economy dimension is not directly addressed, the proposed
requirements for nedismountable luminaires are in the spirit to promote circular
economy because they will: (i) resolve the problem that market surveillance authorities
have to test light sources when these are not accessible; (ii) resolve the issue of an unfair
level playing field for industry when the same light source type is abtesand (iii)

support consumers in their conscious choice when buying integrated luminaires.

As for recyclability, this impact assessment does not explore measures for the
recyclability of lighting products because lighting products are already in swope
Directive 2012/19/EU on waste of electric and electronic equipth¢WEEE).The
WEEE Directive introduced in August 2018 new recovery and recycling targets,
including for lighting products. Until 14 August 2018 the lighting equipment in scope of
the WEEE Directive includes all lamps, with the exception of filament bulbs, and all
luminaires, with the exception of luminaires in households (Annex Il of the WEEE
Directive, Category 5). From 15 August 2018 the scope is enlarged to all luminaires,
with specifc requirements for large and small luminaires (Annex lll of the WEEE
Directive, Categories 4 and 5).Because of the close date of application of the new WEEE
target for lighting products, it is deemed more relevant to look into requirements that
would compément the WEEE directive in the next review of the ecodesign legislation.

The producers of the lighting equipment in scope of the WEEE Directive are in charge of
meeting recycling and recovery targets that increase over time:

1 Until 14 August 2018:

A 75 % shall be recovered, and 55 % shall be prepared for reuse and recycled (for gas
discharge lamps, 80 % shall be recycled);

1 From 15 August 2018:
A for lamps (category 3): 80 % shall be recycled;

A for large luminaires (category 4): 85 % shall be recovered, and Sé# be
prepared for reuse and recycled,;

® Directive 2012/19/EU of the European Parliament and of the Council of 4 July 2012 on Waste Electrical
and Electronic Equipmer({’WEEE Directive).
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A for small luminaires (category 5): 75 % shall be recovered, and 55% shall be
prepared for reuse and recycled.

Currently the lighting equipment in scope of the WEEE Directive represents 5% of the
total electrical ad electronic equipment placed on the EU28 market annually and 2% of
the total WEEE collected and recycled annually.

6.3. Business impacts
6.3.1. Business revenue

Busines& revenues mainly depend on the quantity of products being sold and on their
average pce. For light sources there is a complex interaction between factors that
increase and decrease the revenues:

- There is a tendency for the number of installed light sources to increase with the
years (more households, more light sources per househalgasimog GDP). This
potentially indicates an increase in sales quantities.

- However, at the same time the average lifetime of light sources is increasing. This
implies a lower need to buy replacement lamps and thus a decrease in sales. At
least for the nexfl0 years, this decrease is stronger than the increase deriving
from the general growth of the previous point. Hence on the-gexdtum term,
sales quantities of light sources are going down.

- Energy savings and GHG emission reductions for light sourcesbtamed by a
shift from traditional lighting technologies to LEDs with higher energy efficiency.
For the same light output, these LEDs have higher acquisition costs (but lower
electricity costs) than the traditional lamps. So the shift to LEDs potgntiall
implies a higher average sales price per lamp.

- Due to the learning effect and the exponential increase in the quantities of LEDs
being sold, their price is rapidly coming down and this trend is expected to
continue in the BAU scenario (Option 1).

- However the proposed regulation aims at increasing the average efficacy of
LEDs being sold, and these higfficient LEDs have a higher sales price.

The assumptions made in the analysis model regarding the development of the sales
qguantities and of the averagasituprices are reported in detail in Annex 4. They lead to

the business revenues showrmable 10 Figure 7shows the projected industry revenue

for the different policy options.

In the baseline option, business revenues show a decreasing trend due to the decrease in
sales quantities. In ten years, from 2015 to 2025, total business revenues from light
sources decrease from EUR 21.6 to 17.0 billion per y&4P4). In the sam@eriod,

industry revenues decrease from EUR 9.7 to 6.3 billion per y8a%6). Towards 2030,
revenues slightly increase again due to the general growth in the number of light sources
(first point above).

The effect of Option 2 ELOnly is an increase ithe average efficacy of LED products

being sold (puleffect of labelling). Starting from 2021, compared with the baseline, this
increases the average price per light source and thus increases total business revenues by
9-11% in 2025 and 2030 relative teetbaseline scenario.

8 Meaning industry, wholesale and retail, installation and maintenance.
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The same effect of improved labelling is also present in OptionE€OEL2021 and

Option 41 ECOELZ2tiers, but additionally the introduced Ecodesign measures increase
the number of LED light sources being sold, by phasiaigfrom themarket some
traditional lamp types. This situation further increases business revenues due to an
increase in sales quantities, with anticipatory effects from Z0T8fferent from the
labelling effect, this increaseshles effect is temporary: instead afgradual shift to

LEDs in the base line, the Ecodesign measures accelerate the LED sales in earlier years,
but then lead to lower sales of LEDs in later years.

In Option 3i ECOEL2021 this leads to higher total business revenues especially in early
yeass, with, respect to Option 2ELOnly, a 5% increase in 2020, 9% increase in 2025,
and a 2% decrease in 2030. Considering only industry revenues, the increase is 10% in
2020, 18% in 2025, and zero in 2030.

In Option 41 ECOELZ2tiers, the phassut of T8 Inear fluorescent tubes is postponed

from 2021 to 2023, and consequently also the associated increased sales of LEDs and the
corresponding increase in business revenues shift forward by two years. Increases in
business revenues in Option 4 are thereforehnsucaller than those in Option 3 in 2020,

but higher in 2025 and 2030.

Cumulatively over the period up to 2030, increases in revenues have the highest value for
Option 37 ECOEL2021: EUR 29 billion (+13%). The same explanation also applies to
associatedgbs, which are directly related to revenues (see Section 6.5.3).

Table 10: Overview business revenue per sectérand per scenario, in billion EUR [2010] in the EU
(Impact Assessment Study 2018).

bn EUR INDUSTRY WHOLESALE&RETAIL|INSTALLATION
2015(2020{2025|2030|2015 {2020 [2025 [2030 |2015|2020{2025{2030
Baseline revenue 9.7 |93 |63 |64 |40 (29 |1.8 [1.7 |3.0 (3.1 |2.6 |25
EL2021 variation 0 +1.3|+1.2 0 +0.3 |+0.3 0 0 0
ECOEL2021 |variation +0.9 |[+2.7 |+1.2 +0.2 |+0.5 [+0.2 0 -0.1 |-0.2
ECOEL2tiers |variation +0.2 |+2.8 |+1.5 0 +0.5 |+0.3 0 -0.1 |-0.1

MAINTENANCE TOTAL

2015|2020{2025|2030{2015 |2020 |2025 [2030 |Cumulative 20132030

Baseline revenue 50 |56 |6.3 |7.2 |21.6 [20.9 |17.0 [17.8 |221
EL2021 variation 0 0 0 0 +1.6 |+1.4 |+14
ECOEL2021 |variation 0 0 0 +1.1 [+3.2 [+1.1 [+29
ECOEL2tiers |variation 0 0 0 +0.1 |+3.4 [+1.7 |[+26

81 Experience from the past learns that both manufacturers and users tend to anticipate Ecodesign
measures. In addition, existing productstiock can still be sold after the phamé date. The phassut
of a product is therefore never abrupt at the regulatory date, but more gradual. The analysis model
reflects this, see details in Annex 4.6.

8 |nstallation and Maintenance costs for the residential sector are assumed to be zero-resaleotial
context, light sources are typically installed by dedicated personnel. The unit time goes from 3 to 15
minutes, depending on the lamp type. Lumiesiinstallation, their rewiring and change of control gear
are not included. Due to the increasing lifetime of light sources, less replacements take place and thus
installation revenues decrease with time. Maintenance costs are a share of annual Igleariirg
costs assigned to light sources. The unit time depends on the ease of accessibility of the luminaires. As
the quantity of light sources in use increases with time, maintenance revenues increase. Cleaning a LED
luminaire is assumed to take the satime as cleaning a conventional luminaire. For both Installation
and Maintenance, a labour cost of EUR 37/hour is assumed.

36



EU Industry Revenue from Light Sources (in bn euros/a)
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Figure 7: Projected EU industry revenue over the period 2012030, in bn EUR/y, for various scenarios

(Impact assessment study 2018)

6.3.2. Innovation, Research and Development, Competitiveness

The revision of the lighting energy labelling regulation is expected to support innovation
and drive market transformation, as was observed in the past. It is in linengibimg
market trends towards higher energy efficiency, where a high energy label rating is a
strong commercial driver (Review Study 2016).

All LED technologies are today in the three top energy labelling classes. A new labelling
scale based on the-seding required in the new energy labelling framework regulation
will stimulate innovation to develop LEDs that will reach the new top classes.

The development of innovative energfficient technologies at competitive pri€ewill
enhancehe competitivengs of European manufacturers. This is important because Asian
manufacturers are rapidly expanding their global market share. For these manufacturers,
product price, rather than quality, is one of the main selling points.

6.3.3. Intellectual Property Riglst

The technologies considered in all scenarios are commonly available to all major
manufacturers.

6.4. Consumer expenditure

Consumer expenditure consists of acquisition costs (purchase and installation),
maintenance costs and electricity costs. Maintemaiusts are assumed not to change
between the options. The options different from the baseline promote a shift to LEDs and
this causes additional acquisition costs in early years. This initial investment made by
users is gradually paid back in later yedw®ugh lower electricity costs. The acquisition
cost, energy cost and overall consumer expenditure for the different scenarios are shown
in Table 11and Figure 8% Table 11 shows that the overall effect in 2030 for consumers
when considering acquisition costs and electricity costs is positive foptiins. See
Annex 4 for further details.

8 The development of innovative energfficient technologies at competitive prices has been observed
with the introduction the avent ecodesign and energy labelling regulation (See also Annex 9). It is
assumed that this will be the case for a revised measure as well.

% Data are for the OMEErP6 electricity prices (with

for PRIMES prices (Annex 4) which does not change conclusions.
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Option 37 ECOEL2021 requires the highest investment in LED products, concentrated
in earlier years, cumulative EUR +30 billion (+20%) vs. OptianBAU over the period

up to 2030. However, the same option disads to the highest energy cost savings,
increasing in later years, cumulative EUB2 billion (-7.8%) vs. Option I BAU, and
therefore has the highest user expense savings, cumulative2EURlion (-2.4%).

Table 11: Total EU Acquisition costs, Electricity Costs, Maintenance Costs and Total User Expense for light

sources, in billion EUR/y or billion EUR cumulative over the period 2012030. Totals for the BAUscenario and

savings vs. BAU for the other scenarios. Costs in fixe2D10 EUR, incl. VAT for residential. Negative numbers
are saving; positive numbers additional expense. (Impact Assessment Study 2018)

L Cumulative
Acquisition (bn EUR) 2015 2020 2025 2030 20192030
BAU Absolute 17.9 16.1 10.9 10.8 150
EL2021 saving 0.0 +1.7 +1.5 +15
ECOEL2021| saving +1.1 +3.3 +1.2 +30
ECOELZ2tierg saving +0.1 +3.4 +1.7 +27
Electricity (bn EUR) 2015 2020 2025 2030 Cumulative
BAU Absolute 475 48.3 56.0 65.0 666
EL2021 saving 0.0 -0.8 -2.6 -11
ECOEL2021|saving -0.3 -4.8 -8.9 -52
ECOEL2tierd saving -0.1 -3.8 -8.5 -44
Maintenance (bn EUR) 2015 2020 2025 2030 Cumulative
ALL | pbsolute 5.0 56 6.3 7.2 76
scenarios
Expense (bn EUR) 2015 2020 2025 2030 Cumulative
BAU Absolute 70.4 70.0 73.3 83.0 891
EL2021 saving 0.0 +0.9 -1.1 +4
ECOEL2021|saving +0.8 -1.5 7.7 -21
ECOEL2tierg saving 0.0 -0.3 -6.8 -17
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Figure 8: Projected consumer expenditure over the period 20313030, in billion EUR [2010] per year
(Impact Assessment Study 2018)

6.5. Administrative burden

The administrative burden for industry and MSAs is an area that could be improved in
the current legislation, as explained in Section 2.2. With the new regulations proposed in
Options 21 EL2021, 31 ECOEL2021 and 4 ECOELZ2tiers, theotal administrative
burden will decrease, especially for European SMEs.
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Indeed, Options 2 EL2021, 37 ECOEL2021 and 4 ECOELZ2tiers propose the
abolition of the energy label applicable to luminaires. This measure will save costs and
reduce burden for u mi nai r eis 9% of wipigh lare SMEs. The burden will be
reduced because of the fact that SMEs will not need to prepare the label and ensure its
conformity, also in view of possible surveillance by market authorities.

The reduced burden will comm®t only from the abolition of the label but also from the
abolition of the obligation to insert data in the products database EPREL introduced by
the Energy Labelling Framework Regulation (EU) 2017/1369. Between 1 million and 3
million model luminaires 1@ estimated to need a label tofayased on Eurostat data

for year 2016, around 250 million luminaires are sold each year in EU28. With the
revised energy labelling, only the fully integrated luminaires would be assimilated to
light sources and thus adtleo the list of light sources that need to have an energy label.
It is estimated that savings for SMEs will be at least EUR 35 niiflioMoreover,
increased turnover should also be considéred

In addition, the simplification of tests in Options 3 andill reduce the number of tests

and eliminate tests that lost relevance by time. The impact on the industry from the new
tests for LEDs is estimated to be negligible because the existing testing appliances are set
or can be easily set to run the new teBke same is valid for MSAs (see in Section 7.2).

Conversely, the rescaling of the label of products on the market as required by the
Energy Labelling Framework Regulation (EU) 2017/1369 would bring new costs in
Options 27 EL2021, 37 ECOEL2021 and 4 ECOELZ2tiers. It is estimated that
suppliers and dealers will encounter extra costs of respectively EUR 30 million and EUR
4 million. Suppliers will need to provide a second label for the products to rescale for
each light source that will stay on the shelgéslealers after nine months (an estimated
10% of products), while dealers will need to relabel with stickers and 2.5 % of their
products on displ&y.

% The estimation comes from LightingEurope with reference to the obligations to insert data on all
products with an energy label in the database EPREL, following the new Framework Regulation for
energylabelling.

Calculations assume 2500 lighting suppliers in the EU, 2 million luminaire models (halfway between 1
million and 3 million) and that 40% of these luminaires will need an energy label for light sources for
being fully-integrated luminaires. hour work of an employee for every luminaire is assumed. The
costs for registration in EPREL assume an employee tariff of EUR 27 per hour (the 2017 Eurostat
average in the whole economy excluding agriculture and public administration). A cost of EUR 1000
for ICT support for every lighting manufacturing company is also assumed. Calculations are cautious:
EUR 27 is the tariff for an unskilled employee, but as the validation in EPREL would be relevant to
certify compliance of the lighting products with EU ilggtion, it is highly possible that the validation

of the data in EPREL will be done by employees with a certain degree of responsibility.

8 For instance, ifan SME produces a yearly turnover of EUR 5 million with 10 employees, EUR 0.5
million per year wald be saved (source: LightingEurope)

Calculations assume that suppliers will need to provide a new label for 10% of the annual 1250 million
lamps sold with a label, because 10% will stay on shelves longer than nine months (see Section 5.2.2).
The cost to print a label is assumed at EUR OT0f# costs for dealers assume an employee tariff of
EUR 14.30 per hour representative for shop sale workers. Data are from the Impact Assessment of the
new Framework Regulation for energy labelling.
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