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1. PROCEDURAL ISSUES AND CONSULTATION
1.1 Organisation and timing

The proposed ecodesign implementing regulatioraged on the Directive 2009/125/EC of
the European Parliament and of the Council estahtisa framework for the Commission to
set ecodesign requirements for energy-related ptetiun the following abbreviated as
"Ecodesign Directive". An energy-related produatRE or a group of ErPs, shall be covered
by ecodesign implementing measures, or by selftagign (cf. criteria in Article 19), if the
ErP represents significant sales volumes, whilentgpa significant environmental impact and
significant improvement potential (Article 15). Tistructure and content of an ecodesign
implementing measure shall follow the provisionshef Ecodesign Directive (Annex VII).

The Commission has carried out a technical, enwemal and economic analysis in
preparation of these initiatives, in the followinglled "preparatory study". The preparatory
study was carried out by a consortium of exteroalsaltant$ on behalf of the Commission's

Directorate General for Energy and Transport (DGEWNR The preparatory study has
followed the structure of the "Methodology StudyoEtesign of Energy-using Products”

(MEEUP) developed for the Commission's Directoi@eneral for Enterprise and Industry
(DG ENTR). MEEUP has been endorsed by stakeholdeds is used by all ecodesign
preparatory studies.

On 9 October 2009 a meeting of the Ecodesign Ctatgai Forum established under
Article 18 of the Ecodesign Directive was held &ilst are provided below). This was
followed by subsequent (written) consultation ircBaber 2009.

! 0OJ L 285 of 31.10.20009, p. 10.
EuP Preparatory study "Lot 3 —Personal Compuideskiops and laptops) and Computer Monitors",
IVF Industrial Research and Development CorporaticBweden, final report of 27 August 2007

documentation available on the DG TREN ecodesign  bsite
http://ec.europa.eu/energy/efficiency/studies/esipe en.htm
3 Methodology Report, final of 28 November 2005, VH&vailable on DG TREN and DG ENTR

ecodesign websites
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Article 19 of the Ecodesign Directive, amended bireBtive 2008/28/E€, foresees a
regulatory procedure with scrutiny for the adoptainecodesign implementing measures. If
the Article 19 Committee gives a favourable opiniona draft measure, and neither European
Parliament nor Council oppose adoption, the measamebe adopted by the Commission in
2010.

1.2 Impact Assessment Board

The first opinion of the Impact Assessment Board g@en on 21 May 2010. This redrafted
impact assessment report reflects its recommendaiiothe following way:

— The added value of adopting regulatory standardsdufition to the existing instruments
has been clarified

— The impact analysis of the different options on SMias been further developed, and the
PC market in the EU has been further described

— The reasons for discarding option 4.2 and 4.3 lh@en further clarified

— The impact of the different sub-options on the fiomality of the equipment, also in light
of the fast-evolving technology has been furtharited

— The presentation of cost and benefits and of thgaanof the different options has been
consolidated and rendered more transparent

— The link between the range established for therpiaileenergy efficiency improvement,
the least life cycle cost and the ambition levelstie different sub-options has been
clarified

— The scope of the different requirements has besatfied
— The link with ENERGY STAR and the Ecolabel has b&ether clarified

In addition the impacts of the different optionssédeen recalculated on the basis of latest
market data and evidence gathered in the secoricbhad1® as well as market analysis
conducted in other countries implementing the ENKFRSI AR Programme (se section 2.4).

1.3 Transparency of the consultation process

External expertise on computers and displays wésegad mainly in the framework of the
preparatory study. The study has been developad open process, taking into account input
from relevant stakeholders including manufacturansl their associations, environmental
NGOs, consumer organizations, EU Member State &xpexperts from third countries and
international organizations for e.g. the InternagloEnergy Agency (IEA). The preparatory
study provided a dedicated web8itehere interim results and further relevant matenieere
published regularly for timely stakeholder considta and input. The study website was
promoted on the ecodesign-specific websites of DRENN and DG ENTR. An open
consultation meeting for directly affected stakeleot was organised in the Commission's
premises in Brussels on 20 April 2007 for discugsire preliminary results of the study.

During the meeting of the Ecodesign ConsultatioruRoon 9 October 2009 the Commission
staff presented a "working document” with suggestidor ecodesign requirements for
computers and displaysvhich are based on the results of the preparatoy. The working

4 OJ L 81 of 20.3.2008, p. 48.

This work was performed as part of a contracttf@ monitoring of the impact of the Energy Star
Programme

www.ecocomputer.org

Available on DG TREN's ecodesign website
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document was published on DG TREN's ecodesign weeband stakeholder comments
received in writing before and after the meeting earcluded in the Commission's CIRCA
system. A second working document on computersjeserand displays integrating the
comments gathered at the Consultation Forum meetag)sent to stakeholders for written
comments on 23 December 2009.

In addition, the initiative was discussed in megdiof Commission staff with third country
government representatives as e.g., USA, Chinz ktd.

1.4 Outcome of the consultation process

The position of main stakeholders on the key festwf the Commission services' Working
Documents presented in the meeting of the Conguit&orum meeting on 9 October 2009
and in the written consultation in January/Febri0$0 can be summarised as follows.

The Member Statessupport in general the suggested content of thpbeimenting measure.
The level of ambition was largely deemed as appaiggrOverall alignment of the Ecodesign
regulation specifications with ENERGY STAR 5.0 dfieations was endorsed by all
Member States, albeit it was signalled that ceréalaptations of wording will be necessary.
The Member States indicated that a preferred optiamuld by to skip the first tier
requirements as these are unlikely to have a bjgaanon the market, and instead shift
backwards the tier 2 and foresee a quick revisiate.dThe scope suggested by the
Commission was also accepted, although some MerSbates would like to include
additional products (game consdlesor would like to broaden the requirements saaas
better include non-energy aspects. Furthermoref Member States acknowledged the need
to include servers in the scope of the proposalaaseans to quickly achieve energy
efficiency gains. Concerning displays, the Membe&tes requested that the wording of the
scope be clarified, notably in order to keep not&bdisplays and other electronic displays
such as those found in mobile phones out of thg@escand also to clarify the product
boundary between displays and television sets.r8eMember States would like a label for
electronic displays to be established.

The Industry considers the suggested limits as being too stninged indicates that these
may lead to the exclusion from the market of cartagh-end products, such as gaming PCs
which will not be able to meet the requirementsalbse of the high energy consumption
associated with high-quality image processing. Wébards to timing, the Industry would
like implementation to take place 18 months aftaryeinto force of the measure, instead of
12 months. The Industry would like sleep mode k@ be removed, so as to give producers
greater flexibility in the way they take into acobypower consumption over the typical use of
the product. The Industry supports the inclusionntéérnal Power Supply limits for Servers
but requests a greater transition period. The kmguscommends that high-end displays for
special applications be excluded.

NGOs supported several elements of the suggested mbhmagh as the inclusion of servers
and displays larger than 30 inches in the scope,1th months timing for implementation,
overall promotion of power management features thedearlier revision date. However,
Environmental NGOs do not consider the inclusionaofequirement on information on
mercury levels as sufficiently covering non-energiated aspects of ecodesign. As far as
consumer information is concerned, Environmental($Groiced their concern that web-
based information material would not suffice to weesproper information to consumers.

8 Ecodesign preparatory study on sound and imagmgpeent; AEA, UK; final report on game

consoles due September 2010; documentation awvailabl the DG ENTR ecodesign website:
http://ec.europa.eu/enterprise/policies/sustainbbiness/sustainable-product-
policy/ecodesign/produaroups/sound-imaging/index_en.htm
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Consumer organisations also call for greater coatthn between Ecodesign and Ecolabel as
far as benchmarking criteria are concerned in #ee ©f computers. A need for including

additional environmental criteria in the measureswalso expressed by Consumer
organisations.

2. PROBLEM DEFINITION
2.1 Introduction

The underlying problem can be summarised in thieviehg way: cost-effective and energy
efficient technologies for computers, servers argpldys do exist on the market but their
market penetration is lower than it could be. Femthore, the installed base of these devices
is expected to grow significantly in the EU from1B0to 2020- from 146 to 214 million in the
case of desktop computers, from 154 to 252 milirothe case of laptops, from 214 to 276
million in the case of monitors and from 14 to IB8lion in case of digital photo frames.
Change in the use patterns is also expected to dravepact on the energy consumption of
these products with a shift to more performing picid and their increasing role as centres for
entertainment, education and communication.

As requested by Article 15 of the Ecodesign Diragtithe preparatory studies identified the
environmental aspects in relation to computers amwhitors. In order to carry out the
technical, environmental and economic analysis pineparatory study has considered
representative models for both desktop computegops, cathode ray monitors and flat
panel monitors. In particular the study has, ambrgkers, provided the following key
elements:

— power consumption in the different operating mo@esgactive, idle, sleep, standby ,off);
— typical usage patterns;
— the bill of materials, weight, packaging etc.;

— the installed base ("stock™) and the annual saleshie period until 2020, and the typical
life time;

— technologies yielding reduced electricity consumptand the costs effects for applying
them compared to the current "market average".

The structure of the methodology of the techniealyironmental and economic analysis is
displayed in Annex II.

The study concludes that

— they have a significant environmental impact witthia European Union

— they present significant potential for improvemetthout entailing excessive costs
— the following environmental aspects are relevant:

— energy consumption in the use phase, including posamsumption in the
different operating modes, power management ancetfigency of the power
supply units;

— hazardous substances — mercury of backlights fob ldisplays, laptops and
integrated computers , flame retardants, conterghemmicals in the batteries of
laptops;

— waste;



EN

The most significant aspect for improving the eommental performance of computers,
servers and displays is the energy consumption different operating modes, power
management and the efficiency of power supply ufitsther significant aspects are related
to hazardous substances and waste. Those aspectready addressed by related EU
legislation (see below).

2.2 Product scope

It has to be noted that the preparatory study aedlyonly desktop computers (including
integrated desktop computers, i.e. desktop systemdich the computer and the computer
display function as a single unit), laptops and potar monitors, whereas the scope of this
impact assessment accompanying a draft implememtgglation under the Ecodesign
Directive includes also thin clients, workstatiossyvers and displays, other than computer
monitors. Thin clients and workstations are specdbmputer genres. Thin clients are
computers that rely on a connection to remote camg@uesources (usually located in a
server) to perform its tasks. Workstations are fpgiformance computers typically used for
professional tasks, such as software developmerfinancial and scientific applications
(technically it support really high-end graphicsldar e.g. several processors). It was decided
to include these product groups, as well as seimeltse scope of a possible regulation under
the Ecodesign Directive as a significant shareneirtenergy-saving potential is linked to the
efficiency of their internal power supply. Sincesttechnical specifications of internal power
supplies for these devices are the same as fotapeskmputers (and these were analysed in
detail in the framework of the preparatory studyvas concluded that these products could
be included in the scope of the regulation, proditlee applicable requirements apply only to
the internal power supply efficiency. This approachs broadly endorsed by stakeholders.
The decision to include displays other than compuatenitors in the draft regulation was
linked to recent market developments, with thevatron to the market of displays that are
neither a computer monitor (since they can gendhatie own content), nor a TV set (since
they don't have a TV tuner). These devices havedhee technical specifications as computer
monitors and are used both in the domestic (egjtafliphoto frames) and tertiary (e.g.
displays in shops) sectors. The technical backgtaatated to workstations, thin clients and
servers was based on the ENERGY STAR Programmetl@dechnical background on
displays other than computer monitors was baseth@ENERGY STAR Programme and on
a subsequent Ecodesign preparatory study

2.3 Market failures

Major barriers for the market uptake of computesesvers and displays with low energy
consumption exist which are largely due to theolelhg market failures:

1. Negative externality related to energy use: not all environmental casésincluded in
electricity prices. That is why consumer (and pst) choices are made on the basis of
lower electricity price not reflecting environmeintasts for the society.

2. Incomplete information on running costs/cost savings: information on mgrcosts/cost
savings is not explicit and can be obtained onlhwlifficulty. This aspect is to some extend
however addressed by the voluntary labelling ENERETYAR Programme (described below)
which pulls the market towards more efficient siolns.

Ecodesign preparatory study on sound and imagingpeent, AEA, UK; final report on digital photo
frames of January 2010, documentation available tba DG ENTR ecodesign website:
http://ec.europa.eu/enterprise/policies/sustainbbiness/sustainable-product-
policy/ecodesign/product-groups/sound-imaging/inagaxhtm
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Energy efficiency of computers, servers and displagtil now has not been an important

purchasing criterion, and the awareness for thdigatpons of the energy consumption for the

electricity bill are limited. In general these metrkailures are due to the fact that the product
features and performance are, arguably, much nmapertant for these devices than, in the

case of for e.g. white goods.

Moreover, energy consumption until now has playety @ minor role for the design of
computers, servers and displays. Their design dred dndless drive towards more
performance and functionality often imply tradesoffith the energy consumption. Due to
little demand for products with improved energyicéncy, little incentives exist for
manufacturers to optimise the energy consumptionoofiputers, servers and displays. This
specific market failure can be exemplified by latgenerations of chips (Pentium 4)
consuming 38 more times energy than early chip6ji4vhile delivering performance only
eight times bettéf.

3. Split incentives. Procurement experts are often not responsibleinfivastructure and
energy costs and hence have little interest inflgugnergy-efficient products.

2.4 Related initiatives on European Union and MemheState level

Both on EU and on Member State level initiativessendbeen launched which aim at
improving the environmental impact of computersvees and displays. These initiatives
include European Union legislation on an energycieficy labelling programme for office
equipment (the "ENERGY STAR Programmie’)on waste ("WEEEY, on hazardous
substances ("RoHS® on standby/off-mode power consumptibn on the power
consumption of external power supplfsand the and the eco-label for computers and
displays®, the TCO, Blue Angel and Nordic Swan labelling estles, and The Code of
Conduct for Data Centres.

ENERGY STAR is the most relevant initiative addnegshe energy efficiency of computers,

displays and servers. The voluntary labelling paogne has been applied to a number of
product groups in the Unites States since 199Z@mnaiffice equipment since 2000 also in the
European Union. In the framework of an internati@agreement between the Government of
the Unites States and the European UHiathe US Environment Protection Agency and the

10 Gadgets and Gigawatts - Policies for Energy Edficy Electronics © OECD/IEA, 2009, [figure 127],
[page 287], quoting Grochowski, E. and M.Annavari@®06), Energy per Instruction Trends in Intel
Microprocessors, Technology@Intel Magazine, Mare&2

1 Regulation (EC) No 106/2008 of the European Paeiat and of the Council og 15 January 2008 on a
European Union energy-efficiency labelling prograenior office equipment

12 Directive 2002/96/EC of the European Parliamerd ahthe Council of 27 January 2003 on waste
electrical and electronic equipment (WEEE); OJ |.B3.2.2003, p. 24.

13 Directive 2002/96/EC of the European Parliamerd af the Council of 27 January 2003 on the

restriction of the use of certain hazardous sulestain electrical and electronic equipment; OJ | 37
13.2.2003, p. 19.

14 Commission Regulation (EC) No 1275/2008 of 17 Dalmer 2008 implementing Directive 2005/32/EC
of the European Parliament and of the Council wéttpard to ecodesign requirements for standby and
off mode electric power consumption of electricadl &lectronic household and office equipment; OJ L

15 Commission Regulation (EC) No 278/2009 of 6 AgAI09 implementing Directive 2005/32/EC of the
European Parliament and of the Council with regarécodesign requirements for no-load condition
electric power consumption and average activeieffiy of external power supplies; OJ L ...
Commission Decision of ... establishing the ecolaburiteria for the award of the European Union
eco-label to computers

Agreement between the Government of the UniteteStaf America and the European Community on
the coordination of energy-efficiency labelling grammes for office equipment, 28.12.2006, OJ L
381, p.26

16
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European Commission (assisted by Member Statespecate on the development of
specifications for office equipment which are thietmoduced almost simultaneously on both
territories. The criteria for office equipment aevised and tightened regularly in order to
adjust for market and technology developments. &the start of the Programme in the EU
the criteria for computers and displays were alyeavised two times (the current version
bears the number 5 to account for the earlier tmatswere applied only in the US), and the
first criteria for servers are about to enter ifdice. The criteria are set in such a way so that
when they enter into force, they correspond apptoxthe 25% most energy-efficient
equipment on the market. The criteria are adjusidte different market segments for e.g. by
giving a higher energy allowance for more perfomgnproducts (in the case of computers
depending on the number of physical cores, theopadnce of the graphics processing unit
and the amount of internal storage). Although thegmamme is voluntary it is very popular
with manufactures, and one of the reasons is thee 2008 all central authorities of Member
States have to specify public procurement criter@ less demanding than the latest
ENERGY STAR specificatiot& The graph below illustrates the expected incréaste
percentage of computers and displays in the EUingetite current ENERGY STAR criteria.

100% -
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90% -

Notebook Category B
80%

70%

Notebook Category C
60% -| —— Desktop Category A
50% -

—— Desktop Category B
40% -

W\
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Graph 1 — Potential ENERGY STAR v5.0 Coverage Rateécross all Computers to January
2014°

Although the ENERGY STAR Programme is an effecpadicy instrument, there is a strong
rationale for considering complementing it with aehal policy measures, such as minimum
efficiency requirements. Firstly the impact of ENER STAR is largely limited to the office

18 Regulation (EC) No 106/2008 of the European Paeiat and of the Council of 15 January 2008 on a

Community energy-efficiency labelling programme dédfice equipment, OJ L 39, p. 1

This estimate is based on quarterly reports subdas part of a Survey of the market penetration o
energy-efficient office equipment under the Enegggr Programme. The final report is to be published
in December 2010. The assumption that the penatrafi Energy Star equipment will not exceed 70%

is based on the quarterly reports received soirfput from the industry, and the quoted analysét th
was carried out in Australia.

19
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segment due to the link with public procurementisTéan be observed on Graph 1 — the
fastest increase of compliance with ENERGY STAR banobserved in products used in
offices (i.e. low specification/simple configuratio- Cat A and B), whereas in richly-
configured products used by private consumers (lops€ategory D, notebook category C)
these percentages remain relatively low. It hasetmoted that according to industry data the
size of the private consumer vs office market igently 2:1 (Graph 1 shows the progress
within product categories, and does not indicate thlative size of these categories).
Secondly ENERGY STAR is a typical 'pull’ policy insment, stimulating developments in
the first market tier (first market tier in term$ energy efficiency, not performance), but
failing to impact the last tier. An analysis perf@d last year in Austrafiafound out that
although 25% of the tested models complied with ldtest version of ENERGY STAR
specifications, as much as 45% did not meet theifsgaions introduced 9 years earlier. This
confirms that the programme' impact on certain ssgmof the market remains limited and
therefore these segments should be addressed witiplementary instruments. For that
reason ENERGY STAR can be reinforced with mandatarnymum efficiency requirements.
The two combined would constitute a classical manknsformation policy mix, including
both 'pull' and 'push’ mechanisms. At the same 8mee the definitions, test methods and
criteria developed by ENERGY STAR are widely redasgd by the industry and policy-
makers it is sensible to base the possible mandatardesign requirements on these criteria,
albeit with several necessary adjustments.

WEEE addresses the computers, servers and dispays'onmental impact of waste. It
provides incentives/obligations for manufacturergcilitate design for recycling by setting a
minimum reuse/recycling rate for these devicess8b@&nd a minimum recovery rate of 75%.
The actual approach to recycling, reuse and regcmed organisation of the material flows —
such as thermal treatment, automatic shredding wauhsequent material separation and
recycling, manual disassembly or reuse — dependastonal specificities.

No particular difficulties for the implementatiori WEEE for computers and displays are
reported in the 2008 WEEE reviélywhich could be relevant for possibly complementar
ecodesign requirements. The recycling percentagak/sed in this revieff show that the
recycling, reuse and recovery rates are fulfiled domputers and displays. Even though
cathode ray tube (CRT) recycling is the actual ldigpecycling issue, it can be assumed that
the targets under the WEEE directive will furtheiceurage display manufacturers to take
that into account in their business strategy amtbpa liquid crystal display (LCD) recycling
and reuse whenever feasible from a business pérspethe review also shows that waste
treatment patterns of electronic waste have chamged the last ten years. For example,
manual disassembly is rather replaced by effedhvedding and separation technologies or
the economic focus has shifted from design for cheyg costs to the cost-efficient
maximization of the overall environmental perforroefii. Furthermore there has been a trend
of newer equipment containing fewer hazardous na$eand components and in lower
amounts than their older counterparts. A positikend from the point of view of both
hazardous substances and waste is the graduahwanfsom the market of CRT displays.

20 Computers and energy efficiency in AUStI’auar,eport on testing of 56 randomly selected commiteDepartment of

Environment, Heritage, Water and the Arts, Canberra

21 See 2008 Review of Directive 2002/96 on Waste thtsd and Electronic Equipment (WEEE), Final
Report, United Nations  University, Bonn, Germany  etal.,, Contract  No:
07010401/2006/442493/ETU/GA4, ENV.G.4/ETU/2006/0032, 05 August 2007,
http://ec.europa.eu/environment/waste/weee/studiese en.htm

22 Table 120 of [21].

23 Section 5.9 “Times have Changed” of [21]
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ROHS sets restrictions for the use of lead, mercegdmium, hexavalent chromium,
polybrominated biphenyls (PBB) and polybrominategdhdnyl ethers (PBDE), which are
periodically under review, and also apply to conepsiand displays.

The ecodesign implementing regulation on standbyfaide power consumption sets
ecodesign requirements for standby/off-mode elgttriconsumption of electrical and
electronic household and office equipment, inclgdicomputers (non-professional) and
displays. In line with this measure computers aisgldys have to consume a maximum of 1
Watt in standby/off mode as of January 2009 arid il be further decreased to 0,5 Watt in
January 2013. It is considered that this timinggpropriate and should be maintained. At the
same time the definition of off mode should be atjd to the specificity of these product to
ensure for e.g. that conditions providing powerelegtetector after completion of battery
charging in a notebook are still considered asg&iff' mode. The other regulation relevant
for these products is the one that sets requiresrfenthe energy efficiency of external power
supplies. External power supplies convert poweutnpom the mains power source into
lower voltage output, and they are used by displayd notebooks. Together these two
measures and the ENERGY STAR Programme will addpesseen 60 and 70% of the
saving potential of computers, servers and display® measure assessed in this impact
assessment will complement it by minimum efficieneguirements placed on the other
operating modes and relevant components, suchexsahpower supplies.

A number of complementary voluntary initiatives a@thfostering the energy efficiency and
other environmental parameters of the equipmenlys@d in this impact assessment. The
Code of Conduct for Data Centres is a voluntaryiative led by the DG JCR to improve
energy efficiency in data centres (including sesyeit provides a platform that brings
together European stakeholders including the datéres owners and operators, equipment
manufacturers, vendors, consultants and utilibeagree on voluntary actions and share best
practice. The TCO, the Ecolabel, the Nordic Swadh thie Bleu Angel are all voluntary labels
aiming at fostering the environmental performantceamnputers and displays. However these
labels have only a limited impact on the market-dg. in December 2009 only 15 models of
notebooks and desktops were registered with théakelp whereas in the case of ENERGY
STAR it was more than 800.However the Ecolabel dbesm at a full market transformation
but rather at stimulating the demand for the bedtyet available products in terms of
environmental performance. The criteria for enemfficiency are very stringefit and
products need to include a given percentage ottedymaterials, not include mercury etc. In
addition to these initiatives Ecma Internationah, iadustry association dedicated to the
standardization of Information and CommunicationcArelogy (ICT) and Consumer
Electronics (CE) is actively developing performanaed measurement standards for this
equipment. In parallel to these initiatives whiaim @t decreasing the environmental impact at
product level, the Commission has recently engagea number of initiatives that aim at
using ICT as an enabler of energy efficiencysbtting tasks, targets and timelines for industry,
stakeholders and Member States to accelerate pgmre such areas a eCommerce,
eGovrenement, teleworking and grid compuiing

25 Baseline Scenario

The electricity consumption of computers, serverg displays will be approx. 75 TWh in
2010 in EU-27. For 2020 the electricity consumpti®restimated to be 96 TWh in EU27. It

2 The current Ecolocabel refers to the latest En&fgy criteria but it is planned to introduce ie thew

specifications requirements for 'Energy Star — X%'.
2 "Mobilising Information and Communication Technolegjito facilitate the transition to
an energy-efficient, low-carbon economgtm (2009) 111 of 12 March 2009
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has to be noted that without the existing measdessribed in the previous section, notably
the ENERGY STAR Programme and the Ecodesign impiéimge measures (Baseline 2) this

electricity consumption in 2020 would be as higltd8 TWh. Existing policies will decrease

it thus by as much as 26%.

This baseline scenario is based on the followirggliotions and assumptions.

— It is predicted that sales of computers will be Daillion, of displays will be 75 million
and of servers will be 4 million in 2020 increasiingm today respectively by 60, 25 and
2,5 million. Within the computer product group laps will see the most dramatic increase
in sales, whereas the market of desktops shoubiliseaat fewer than 30 million sales per
annum.

130.000.000
120.000.000
110.000.000
100.000.000

90.000.000

80.000.000

70.000.000 | Desktop /

60.000.000 | Laptop /
Workstation

50.000.000 |
———Display/Monitor /

40.000.000 |

Display/DPF
7

30.000.000 1 /[ >
Thin client /w

20.000.000 |—

Small Scale Server //
10.000.000 |—

Server ‘-/—7

(D T T ———
1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013 2016 2019

Graph 2: Development of IT equipment sales up to 2D

— The average economic lifetime is assumed to bea6syler desktop computers, 5 years for
notebooks and 6 years for displays. The prime difimereplacement is the software (both
operating systems and application software).

— It is assumed that the usage patterns for compigesughly 37% off mode, 36% sleep
and 26% idle (on) in the case of office use and 492mode, 33% sleep and 18% idle in
the case of home use; the assumed usage pattaptdyd is similar, the assumed usage
pattern of displays generating their own conteuntlisas digital photo frames) is 41% in on
mode and 59% in off/standby mode.

— It is assumed that the unit efficiency of the praducovered will be increasing due to the
impact of ENERGY STAR and the ecodesign regulatinrstandby/off mode and external
power supplies. As a result although the markeepahon will be increasing and usage
patterns will be evolving towards longer using fsotire overall energy consumption will
increase only by 31% by 2020.
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Graph 3: Development of electricity consumption otomputers, displays and servers until 2020
under a 'no-policy' scenario (Baseline 1) and 'curent policy' scenario (Baseline 2)

2.6 Legal basis for EU action

The Ecodesign Directive and, more specifically Aticle 16 provides the legal basis for the
Commission to adopt an ecodesign implementing mieasor computers, servers and
displays.

2.7 Improvement potential

The preparatory study has shown that existing effsttive technical solutions allow for
improvement of the energy efficiency of computensl aisplays. In the case of displays
thanks to power management and efficient power lmgfthe primary energy consumption
can be reduced by 40% (reducing the life-cycle toghe consumer by 40 euro for home
users and 70 euro for office users); in the caselesiktop computers improved power
management, efficient power supplies, the insialabf dual core processors and adaptive
clocks can reduce the energy consumption by 50%ué¢rieg the life-cycle cost to the
consumer by 50 euro for home users and 100 eurmffare users). For laptops similar
improvement options lead to a decrease of energybys35% and savings of about 30 euro
for office users?

3. OBJECTIVES

As laid out in Section 2, the preparatory study basfirmed that a large cost-effective

potential for reducing electricity consumption @haeputers and displays exists. This potential
is not captured, as outlined above. The generalctibg is to develop a policy which corrects
the market failures, and which:

) Reduces energy consumption and related CO2 allditgnt emissions due to
computers, displays and servers and drives follgw@ommunity environmental

2 Based on 2007 data as in the Preparatory studiyaact of standby regulation was not factorechi t

base cases but still- off mode assumed around ZhiVoaly a third of the time in office and half at
home
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priorities, such as those set out in Decision 15002/EC or in the Commissions
European Climate Change Programme (ECCP);

1)) Promotes energy efficiency hence contributesegurity of supply in the framework
of the Community objective of saving 20% of the EWnergy consumption by
2020.

The policy should specifically aim at:
— creating incentives for manufacturers to desigmgnefficient models,
thereby

— transforming the computer, server and display ntat&eards products with improved
energy performance,

— inducing significant reductions of the environméntempact related to electricity
consumption of these devices,

— inducing cost savings for the end-user.

Furthermore, the objective is to satisfy the priowis of the Ecodesign Directive, and in
particular its Article 15 (5), which requires thetodesign implementing measures meet all
the following criteria:

a) there shall be no significant negative impagtstlze functionality of the product,
from the perspective of the user;

b) health, safety and the environment shall nadeersely affected;

C) there shall be no significant negative impactconsumers in particular as regards
affordability and life cycle cost of the product;

d) there shall be no significant negative impact$nolustry's competitiveness;

e) in principle, the setting of an ecodesign reguient shall not have the consequence
of imposing proprietary technology on manufacturers

f) no excessive administrative burden shall be isggoon manufacturers.

4. PoLICY OPTIONS

4.1 Option 1: No new EU action
This option would have the following implications:

— the barriers for realizing the potentials to impothe energy efficiency of computers,
servers and displays would persist. Although asatestnated in Section 2 the existing EU
policy tools have a significant impact on the markkansformation across these product
groups, they do not address the full cost-effecewergy-saving potential and do not
succeed in impacting all market segments.

— it is to be expected that Member States would wartake individual, non-harmonized
action. This would hamper the functioning of th@éemal market and lead to high
administrative burdens and costs for manufactuiargontradiction to the goals of the
Ecodesign Directive.

— the specific mandate of the legislator would notdspected.
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4.2 Option 2: Self regulation

No initiative for self-regulation on computers,\s&rand displays pursuant to Annex VIII of
the Ecodesign Directive has been brought forwaast Bxperience on voluntary agreements
on such products as white goods and televisiongates that sectors with a fragmented
manufacturing structure have difficulties to gathkefficient support among market operators.
Therefore even if the industry tabled a proposalseif-regulation on computers it would
probably not meet some of the criteria listed innéx VIl of the Directive, such as the
condition to represent a large majority of the gechA fragmented market structure increases
the transaction costs of self-regulation and exp@sgential signatories to competition from
‘free-riders'. This PC sector with an approx. 30%skat share of SMEs is a case in point here.

Therefore this option is discarded from furtherlgsia.

4.3 Option 3: Mandatory energy labelling for compuers, servers and displays
under Directive 2010/30/EC

The ENERGY STAR Programme providing for the lalmgjlof office equipment is effective

in pulling the market towards the most efficienbqucts. Although the ENERGY STAR label
is not widely recognised by consumers in the EU thiedscheme is voluntary, the strength of
this programme stems from the fact that the proeeéar setting and updating requirements
as well as registering products is relatively fld&iand fast, and manufacturers have a strong
incentive to acquire the label due to the assatigieovisions on public procurement.
Nevertheless as it is voluntary it does not sudfithy impact all market segments, hence the
rationale for complementing it with a 'market pusstrument’, i.e. with mandatory minimum
requirements.

The application of mandatory labelling to computexsrvers and displays does not seems
sensible for the following reasons:

— There exists already a labelling scheme that "phésmarket towards greater efficiency. A
simultaneous application of two labels could befgsimg for consumers, and potentially
negatively impact the effectiveness of the ENERGEWR Programme, and its associated
advantages, such as a common EU framework for @pbticurement, and a common EU-
US policy framework.

— The A-G labelling scheme under Directive 2010/30A2Quid not be appropriate in the
case of computers and servers due to the multinfdexisting configurations and
functionalities, and the associated difficulty siablish an energy efficiency index which
could be applied across all product categories.

— In the case of displays the introduction and an Aal@lling scheme would not be in line
with Article 11 of the Directive which stipulatelsat the steps of the energy classification
shall correspond to significant energy and cosinggvfrom the end-user perspective. The
display market is still largely dominated by digplaizes for which the different
classification grades would not correspond to $icgmt energy and cost savings. As an
example, in the case of a 17 inch display consuriih@V in on mode (among the best
currently available) which would be graded 'B’', as$uming a 'heavy' usage pattern (8
hours a day in on, 5 days a week), the differeratevden 'B' and ' A' (11 W in on in order
to qualify) the annual electricity cost saving wbube about 2 euro, which is not a
significant cost savings.

Therefore this option is discarded from furtherlgsia.

However given the expected technology and markeeldpments towards bigger displays
which could in the future be used increasingly tatakh TV broadcasts, and taking into

EN 16 EN



EN

consideration that an A-G label will be appliedTid sets, this issue should be reviewed in
due course, for e.g. as part of the review of Ragut (EC) 642/2009 setting ecodesign
requirements for televisions (scheduled for 20T8)s review will have to aim in particular at

developing a common metric for measuring the povegrsumption of displays and TV sets
which would enable a common regulatory approachhfese two product groups.

4.4 Option 4: Ecodesign requirements

This option aims at improving the environmental aopof computers, servers and displays,
I.e., setting maximum levels for their power congtion. This sub-section contains details of
the rationale for the elements of the correspondagylation, as listed in Annex VIl of the
ecodesign framework directive.

The preparatory study and stakeholder commentstte#ite consideration of 3 sub-options.
These sub-options vary according to three variallest values for energy consumption,
implementation phases, and scope. Regarding thealues the aim is to set them at a level
providing for the highest energy savings while emgu no negative impact on the
functionality and affordability of the products. g@ading implementation phases the aim is to
ensure that the cost-effective potential is redlige earliest possible while ensuring that the
industry has sufficient time to redesign the a#egbroducts.

The 3 sub-options are outlined below (their fulladls are provided in Annex Il):
Sub-option 1 can be summarised as follows:
— Scope excludes thin clients, workstations, smallesservers and servers

— Limit values for TEG and functional adders are from 30 to 45% highess(Istringent)
than in sub-option 2 (second tier) and sub-option 3

— The implementation time ranges from 18 to 24 mordfter the regulation comes into
force

— High-end computers (Category D with graphics catg@® and above) are excluded for
the power consumption limits

— This sub-option corresponds to the industry prolsogeesented at the Consultation forum
on 9 October 2009 and in subsequent consultations

Sub-option 2 can be summarised as follows:

— It sets ecodesign requirements essentially in ti@ges. The first stage gives relatively
high limit values which are based on the previowwsion of ENERGY STAR
specifications (version 4.0) which was in forcecsir2007. The first stage is applicable
already 6 months after the entry into force of ibbgulation. The second stage is based on
the current ENERGY STAR specifications (version)@afid enters into force 18 months
after the entry into force of the regulation.

— Limits on the typical energy consumption are alppli@d to computers which were not
analysed in the preparatory study, namely workstatiand thin clients. As it is assumed
that the redesign of these products will need ntione than the other types of computers
the implementation time is extended (18 monthshan dase of thin clients and 30 in the
case of workstations)

27 ‘Typical Energy Consumption (TEC)' means the eilgity consumed by the device while in various

modes during a representative period of time
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— This sub-option corresponds to the content of th@kidg Document that was presented
by the Commission services at the Consultation foan 9 October 2009 with the
subsequent addition of requirements on the sem@epsupply efficiency

Sub-option 3 can be summarised as follows:

— It sets ecodesign requirements essentially in tteges. The core of requirements is
applicable 12 moths after the entry into forcehw tegulation although additional time is
given to high-end products (category D desktops @atdgory C notebooks, requirements
on the efficiency of the internal power supply $ervers).

— As compared to sub-option 2 it gives additionabwalnces in a very limited and well-
targeted number of cases (e.g. extra allowancesifbr-performing graphics processing
units and displays with in-plane switching techmyyip

— High-end computers (Category D with graphics catg@® and above) are excluded for
the power consumption limits

— This sub-option is the result of consultations witember State and industry experts after
the Consultation Forum of 9 October 2009

4.5 Definition of computers, servers and displaysowered by ecodesign

The scope and definitions used in the ecodesighemgnting regulation build on the well
established ENERGY STAR categories, as recommenyethe preparatory study. The
category of computers includes desktop computerebook computers, integrated desktop
computers, workstations (high-performance computessd for professional applications),
thin clients (computers relying on a connectiomeimote computing resources to perform its
functions) and small-scale servers. Servers inchitieserver categories except for certain
server categories which have not been yet dedit witler the ENERGY STAR Programme,
such as blade systems or fully fault tolerant ssrv€omputer servers with more than four
processor sockets are not included under the sufoibés regulation. The category of displays
includes computer monitors with a viewable diagos@ieen size bigger than 30.5 cm (12
inches) and displays able of generating their oamtent (e.g. digital photo frames). Displays
are fundamentally differentiated from TV sets bgitlprimary function, i.e. displaying input
from a PC or displaying TV broadcast..

4.6 Level of ambition of ecodesign requirements

According to the Ecodesign Directive the targeelevor measures should be set at least life
cycle cost (LLCC), which presumes that at some tpibie price of the product increases so
much with extra design options to save energy ttmatlife cycle costs (purchase price plus
running costs) will start to rise again. The talddetow show the calculation of the LLCC of
the improvement options for desktops, laptops asplalys (office use pattern).

Table 1: Impacts and costs per product and improvemnt option (one by one) for office
desktops.
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Base cases|Base Power Dual core |Adaptive [80+ Replace
Life cycle impact/cost case manage- processor klock PSU [ment
ment laptop

Total Energy, GER (MJ}) 16165 10166 13085 14080 13542 5663
Greenhouse Gases (kg CO2eq) 761 500 627 670 647 281
Product price (Euro) 620 620 630 620 625 1242
Electricity (Euro) 163 90 126 138 131 a1
Repair & maintenance costs

(Euro) "7 117 17 117 117 118
Total Euro a00 827 872 a7h 873 1411
Table 2: Impacts and costs per product and optiompne by one, for office laptops.

Base cases|Base Power Dual core |80+ LED-
Life cycle impact/cost case manage- processor ([PSU [screen
ment

Total Energy, GER (MJ) 7200 4973 6554 5895 | 6831
Greenhouse Gases (kg COZ2eq) 348 250 319 291 331
Product price (Euro) 1242 1242 1257 1247 | 1292
Electricity (Euro) 70 43 62 54 65
Repair & maintenance costs

(Euro) 118 118 118 118 118
Total Euro 1430 1403 1437 1419 | 1475

Table 3: Impacts and costs per product and optionree by one for LCD-screens in offices.

Base cases|Base Power 80+ LED

Life cycle impact/cost case manage- PSU |instead of
ment LCD

Total Energy, GER (MJ) 7231 4498 6102 5824
Greenhouse Gases (kg COZeq) 336 217 287 275
Product price (Euro) 201 201 206 251
Electricity (Euro) 73 40 59 o6
Repair & maintenance costs 0
(Euro) 0 0 0
Total Euro 274 241 265 307

The calculations indicated in the tables aboveciid that:

— In the case of desktops the LLCC (least life cymdet) can be achieved by using efficient
power supplies, power management, decreasing tkealbypower consumption of the
system (possible with a series of options suchuas cbre or adaptive processor intensity).
Therefore possible ecodesign requirement shouldetathese three elements. Total
primary energy can be more than halved, while rigduihe cost to the consumer by nearly
100 Euro.

In the case of laptops and displays the LLCC camdigeved by using efficient power
supply units and power management at the same Tiatal primary energy would then be
reduced by 35%, while reducing the cost to the eoes by approximately 30 Euro for
laptops and 70 euro for standard-size display$obigh the use of improved processors is
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slightly above LLCC and LED, instead of LCD is algaabove LLCC, since the

conclusion of the study the price of these techgiebhas decreased.

Graph 4 below shows the estimated distribution @fvgr among components in a typical
desktop PC with LCD monitor. It shows the importad addressing the efficiency of power
supply but also of power management, since the padvavn by both the central processing
unit (CPU) and graphics processing unit (GPU) candaluced the most effectively through

power management. The effectiveness of this palption is shown on graph 5.

Other
12%

HD/DVD

0,
6% Monitor

34%

CPU
10%

Graphics
11%

Power Supply
27%

Graph 4. Estimated distribution of power among compnents in a typical desktop PC with LCD
monitor.

Source: Gadgets and Gigawatts - Policies for Enerdifficiency Electronics © OECD/IEA, 2009
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Graph 5: Estimated annual electricity consumption & desktop PC and monitor with and
without power management;
Source: Gadgets and Gigawatts - Policies for Enerdffficiency Electronics © OECD/IEA, 2009

The cost-effective improvement potential for congpsitand displays ranges from 30% to
50% compared to the current market average, andesgm requirements limiting the energy
use in the different operating modes and optimigioggyer management should be set.

The appropriate level of ambition for ecodesignuregments for the power consumption is
therefore a 30% to 50% reduction of the typicalrgmeconsumption as compared to the
current market average. At the same time it shbaldnsured that there is no negative impact
on the functionality of the products in line withrtigle 15 (5a) of the Ecodesign Directive. To
this end a solution, which optimally satisfies gvevisions of the Ecodesign Directive will be
searched for in Section 5, notably taking into actothe needed capability adjustments.
Moreover, the appropriateness of the level of aimbishould be re-assessed in the short term,
because new technologies may come onto the mahett loth may drive the power
consumption of these devices up and may offer pibisigis for additional power cuts.

The corresponding impact for power consumption thiedife-cycle costs should be analysed
and, if appropriate, the level of ambition shouérbvised. After consultation of stakeholders
and Member States, the appropriate timing for sucdvision is considered to be three to four
years and should be coordinated with the plannett wmund the revision of the ENERGY
STAR specifications.

4.7 Energy efficiency levels and power managemengquirements

The improvement options listed above have to beesdéd while ensuring that there is no
negative impact on the functionality of the prod(ia. that certain high-end product can still
meet the requirements) and the industry has seiffficime to redesign the products and place
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them on the market. Taking these elements into wadcd is concluded (as analysed in
Section 5) that the appropriate approach is tonsgimum requirements for the typical energy
consumption (computers), the on and sleep modegmpoansumption (displays, computers),
power management (computers, displays) and theiegfiy of internal power supplies
(computers, servers) in two stages, as shown ifotlwaving table. This corresponds the sub-
option 3 analysed in section 5.

TEC power consumption- computers (excluding work sdtions, thin clients and small-
scale servers, excluding Category D desktops withR& G4 and above)

a) Desktops (A,B,C)/laptops (A,B) — 12 months afgulation comes into forge
ENERGY STAR 5.0 levels

b) Desktops (D)/laptops (C) — 18 months after Raguh comes into force ENERG)Y
STAR 5.0 levels

C) Capability adjustments- 12 months after Regoiatiomes into force same ENERGY

STAR 5.0 levels

Sleep mode power consumption —computers (excludingprk stations, thin clients and
small-scale servers)

Desktops/laptops — 12 months after Regulation camedorce 6 W

Off mode power consumption — computers (excluding @rk stations and small-scale
servers)

Same as in the Standby Regulation (1275/2008)
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Internal power supply efficiency — computers, serve

a) Computers 12 months after the entry into forcdine with ENERGY STAR 5.(
levels

b) Servers 18 months after the entry into forcéne with ENERGY STAR 1.0 level
(servers)

Power management — computers (excluding thin clieat work stations and small-scale
servers)

12 months after this Regulation has come into force
Desktops/integrated computers/notebooks shall:
— be shipped with a sleep mode which is set to aetiwéthin 30 minutes of user inactivity.

— reduce the speed of any active 1 GB/s Ethernetarktiinks when transitioning to Sleep

or Off when WOL enabled.
Computers shall also:

— be shipped with the display sleep mode set to aetiwithin 10 minutes of user inactivity.

On power consumption - displays

12 months after Regulation enters into force apliiys same as ENERGY STAR 5.0

Sleep power consumption -displays

1 W 12 months after Regulation in force

Off power consumption- displays

Same as in the Standby Regulation (1275/2008)

Power management -displays

a) 12 months monitors- Same as in ENERGY STAR- iffutas after last interactio
able to support APD

b) Displays generating their own content 12 mouatitesr this Regulation has come in
force:

Must have at least one mechanism enabled by defetlallows the display to automaticall
enter sleep or off mode after a period of 4 hodisser inactivity. For instance, data or
network connections must support powering dowrdilplay according to standard

[72)

n

to

mechanisms, such as Display Power Management Signal
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Capability adjustments beyond ENERGY STAR 5.0 (compters, displays)

Additional power budget for displays with coloumgat> 90%

Reclassifications of graphics processing units ftbstinct categories with power budgets
adjusted to performance, instead of two as in ENERSGAR 5.0

Table 4. Overview of the proposed requirements

These requirements aim at realizing the cost-affeatlectricity consumption improvement
potential/level of ambition discussed in SectiorioR all computers, servers and displays,
while fulfilling the criteria for ecodesign impleming measures set out in Section 3.

The requirements are largely based on the latesEREBY STAR specifications for
computers and displays. These specifications téfektan the EU in July 2009 for computers
and October 2009 for displays (the next ones apedrd in late 2011). The principles of
establishing minimum efficiency requirements untter Ecodesign Directive and ENERGY
STAR specifications differ. While the former aresbd on the principle of least life-cycle
cost, the latter aim at capturing the 25% mostieffit products on the market at the time of
setting the specifications. The preparatory stunlycided however that although ENERGY
STAR is a voluntary programme, its specificatiome auitable for mandatory minimum
requirements, while it has to be ensured thatdbesn't lead to the exclusion from the market
of high-performance computers and hence a negatiyact on the functionality of the
products as required by Article 15 (5a) of the E=agn Directive. This is why sub-option 3
includes additional capability adjustments indidaite the last row in the table above. This is
further discussed in Section 5. The advantage singathese requirements on the latest
ENERGY STAR specifications is that by the time lo¢it expected entry into force (Tier 1-
March 2012, Tier 2- September 2012) a significdware of the products placed on the market
(between 40 and 70% depending on the category @seshon graph 1) would have been
compliant hence the components needed to makeettessary redesigns will be available in
bulk quantities. Furthermore ENERGY STAR establislaeworld-wide standard of energy
efficiency requirements for this equipment theref@ny regulatory approach that would
depart from ENERGY STAR, would be opposed by trustry as the cost and complexitiy
of establishing compliance would increase.

In addition to the possible impact on the functigpaof the equipment, it needs to be
considered whether requirements based on ENERGYRSWA meet the LLCC principle.
Establishing an LLCC level for computers is difficdue to the many configurations of the
equipment and the widely-varying use patters. Hawéve tables in section 4.6 indicated that
the three improvement options which allow to achi¢his level are the limitation of the
energy consumption across the different modes, pavemagement and efficient power
supplies, which are the very elements addressedrihd ENERGY STAR programme. As
will be showed in section 5.1.1. the cost of reaglENERGY STAR v 5.0 levels is minimal
and by far inferior to the associated energy casings. Although such requirements will be
cost effective, it cannot be ensured that theiellevill be exactly at the LLCC. This is a
minor concession to the need of ensuring consigteoetween the different policy
instruments.

The level of requirements and the timing for theimtry into force is adapted to the
performance of computers and the needs for redeésigmeet these requirements. Computers
are differentiated (category A, B, C laptops, catgd?, B, C, D desktops, workstations, thin
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clients) according to their performance definedimgfasuch parameters as the amount of
system memory, the amount of physical cores angenf®rmance of the graphics processing
units (GPU). The higher-specification computerstdgary D desktops and integrated
computers and category C notebooks) are given @& mmamths than the other categories to
meet the requirements. The allowances for the paaesumption of displays are a function
of the screen size and resolution. The requiremlerktsd to products that were not analysed
in the preparatory study (workstations, thin clggrgmall-scale servers and computer servers)
are limited to a particular component (the interpawer supply) which has the same
technical characteristics and functions as desktopputers.

The additional capability adjustments concern tlodofing elements (this is further
discussed in section 5):

— Additional power budget for displays with coloumgat> 90%

— Reclassifications of graphics processing units ththstinct categories with power budgets
adjusted to performance, instead of two as in ENERSGAR 5.0

4.8 Measurements

The appropriate method for measuring the powerwopson of computers, displays and the
internal power supplies of servers was developettuthe ENERGY STAR Programme and
are available in the applicable Commission deci&fomhich will be referenced in the
Ecodesign implementing regulations. As a significeimare of computers are placed on the
market without and operating system (OS) that stppgower management, the
measurement method will specify that computers haviee tested with a fully operational
OsS.

4.9 Verification procedure for market surveillancepurposes

A verification procedure for market surveillanceapases will be specified with measurement
uncertainties adapted for these specific measilitesyverification procedure will be indicated
in the applicable Ecodesign implementing regulation

4.10 Information to be provided by the manufactures

In order to facilitate compliance checks manufaatsiiare requested to provide information in
the technical documentation referred to in Anndxeand V of Directive 2005/32/EC on the
TEC/on/sleep/off (as applicable) power consumpéiod the efficiency on the internal power
supplies.

In addition, for the purposes of providing consunméormation manufacturers are requested
to publish the above information in an openly aalalé website. Manufacturers are also
requested to provide consumers with informatiorttencontent of mercury in displays, with
the aim of complementing the provisions of the Rdbifective.

4.11 Date for evaluation and possible revision

The appropriateness of ecodesign requirements gleute-assessed in short term. The main
issues for a possible revision of the ecodesigolagign are :

— the appropriateness of the levels for the ecodestguirements in the light of new
technologies entering the market, ;

— the appropriateness of the product categorisatiothe light of new technologies and
functionalities entering the market

28 Commission Decision 2009/489/EC
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— the appropriateness of the product scope, in pdatievith a view to market developments
such as "merging” of displays and TV sets, ;

— the appropriateness of the environmental aspeetred by ecodesign requirements.

Taking into account the time necessary for coliegtanalysing and complementing the data
and experiences related to the second stage ir twdproperly assess the technological
progress on the one hand, and the need to enswely &ntry into force of a revised measure,
if appropriate, on the other hand, a review shdudpresented to the Consultation Forum by
the end of 2013 (3 years after entry into forcéhefregulation).

4.12 Interrelation with the ecodesign regulation fostandby/off-mode

Commission Regulation (EC) No 1275/2008 has seirmim requirements for the standby

and off mode electric power consumption of eleatriand electronic household and office

equipment. For information technology equipmenis ttorresponds to class B equipment as
set out in EN 55022:2006 (non-professional equiginénis proposed the leave the scope
and timing as in Regulation (EC) No 1275/2008.

5. IMPACTS ANALYSIS

Given that options 1-3 have been discarded in &edlj this section looks into the impacts of
option 4. To this end an assessment of possibleoptibns as regards the "intensity" of the
ecodesign measure — the combination of the levielequirements and the timing for the
levels pursuant to Article 15(4f) of the Ecodesijrective — is carried out.

The assessment is done with a view to the criataout in Article 15(5) of the Ecodesign
Directive, and the impacts on manufacturers, inogdSMEs. The aim is to find a balance
between the quick realization for achieving the rappate level of ambition and the

associated benefits for the environment and the (ase to reduction of life-cycle costs) on
the one hand, and potential burdens related forte.gnplanned redesign of equipment for
achieving compliance with ecodesign requirementstioe other hand, while avoiding

negative impacts for the user, in particular aatesgl to affordability and functionality. The

methodology of the analysis is explained in Annex |

In a first step several sub-options for the intgnef ecodesign requirements are considered,
and the appropriate intensity which optimally fislfithe requirements of the Ecodesign

Directive is identified. In a second step, the etpé impact of the preferred sub-option by

2020 is analysed and compared with the other tweomtions. The ambition of the ecodesign

requirements for stages 1 and 2 has been defirmdalbhe following impacts are analysed:

In order to assess the impact of the sub-optitresfdilowing factors are taken into account:
Economic impacts

Costs:

— costs related to improved technology (e.g. for tholdal and/or more expensive
components) and production, re-design of modelscoatplying with the requirements,
and supply chain

— assessment of administrative burden, namely th&uouoity with ecodesign requirements
and re-assessment of conformity with further rezants (safety etc.)

Savings:
— accumulated electricity cost savings until 2020
— annual electricity cost savings by 2020
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Social impacts
— jobs related to the production of affected equiphaer impacts on SMEs

— affordability of equipment
Environmental impacts

— accumulated electricity savings and reductions@2@missions until 2020
— annual electricity savings and reduction of CO2smions by 2020
51 Economic impacts

The design and manufacturing of computers and a@yspblaced on the EU market is often a
shared operation between Europe, the US and SaghASia. The integrated circuits and

other components are produced mainly in South Bagit. For Laptops and Displays the

whole production is located to South East Asia,leviesktops due to the more modular
design, very often are assembled close to the markeurope, from parts produced in South
East Asia. A general trend observed in the operatad big manufacturers over recent years
was a shift of production to South-East Asia witle EU operations focused on marketing
and research.

The Western European market was dominated by thiving companieg?

Company Units sold (in millions
Acer Inc. (Taiwan) 15,996
Hewlett-Packard (USA) 14,402

Dell Inc. (USA) 6,777

Asus (Taiwan) 4,125

Toshiba (Japan) 4,023

Other companies - including leading0,207

companies Apple (USA) and Samsung

(Korea)

The dominating suppliers of office Desktops seerbddell and HP. For Desktops in home
use, Packard Bell has a market share similar emwith HP and Dell. Apple, Lenovo (former
IBM), Acer and NEC are also present. For laptop8, Hoshiba and Dell are dominating the
office market, while the home market is shared ketwHP, Toshiba, Dell, Packard Bell and
Sony. NEC has a relatively small market share.him £CD-monitor market, Dell, Acer,
Samsung and HP all have a market share above 1@¥%pasP Fujitsu-Siemens and LG have
market shares around 5% each.

Worldwide PC shipments rose by 5,2% in 2009 congp&oe2008, to reach 306 millions
units. This final figure eclipses earlier, gloomferecasts (Gartner expected a 9,2% drop in
March 2009, revised to a 2,8% drop in November 20@&rtner now forecasts a 12,6%
increase in 2010 worldwide, and a 10% increasetier EMEA market specifically. The
overall increase in sales was boosted by a 390%&ase in the specific netbook computer

29 Data collected and recombined from Gartner’s fuarterly market analysis for Western Europe.
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market. In terms of revenue, however, 2009 sawagpstiecrease compared to 2007 and 2008
levels, mostly due to a computer average sellingepieclining by 23%, down to 581 EURO.

Yet, chip manufacturers have experienced an iner@asevenue (e.g. Intel posted a 28%
jump in revenue in 2009 compared to 2088).

A significant share of the EU PC market is domiddig SMEs; the description of this market
segment and the possible impacts on it of the reiffie sub-options is provided in section
5.2.1.

5.1.1 Costsrelated to improved technology and production, re-design and supply chain

Sub-options 1 and 3 would necessitate similar igdesolutions, also in terms of cost. Sub-
option 2 would necessitate a more significant ibwesit from the industry as the achievement
of that level of efficiency across all products Wbunecessitate the development of open
industry standards for power-managing graphics gssiag units (GPUs). However this

element is not considered to be costly for the stigutherefore the aspects differentiating
them are the speed of introducing the requirem@md hence the time allocated for redesign)
and the possible impact on the functionality of pheducts.

The improvement in all sub-options is achieved wehdily-available technology involving

minimum or no additional cost. The technology forplementing sub-option 2 is readily-
available but the problem is that at the momems proprietary and therefore could not be
easily implemented across all platforms. Accordioghe industry the creation of an open-
standard that would address this could take 4 yearaore with additional time needed to
implement it across all platforms worldwide (asmbuld de factor become w world wide
standard). The implementation of sub-option 2 withthe proposed timeframes could
therefore create certain compatibility problems distluptions in the manufacturing process.

An overview of cost adders linked to the differenprovement options is presented in tables
1, 2 and 3. The three main improvement optionsliaked to power management, efficient
power supplies and limiting the power consumptinrthe idle mode through a number of
options at component level, such a dual core psmres the power-management of
motherboards, hybrid graphics and efficient harnded.

In principle power-management does not imply arst eolder as it implies a mere adaptation
of software programming. Under sub-options 1, 2 Somputer will be required to power-
down to the 'sleep’' mode after 30 minutes of usastivity. Additionally in option 2 and 3 the
computer will be required to go into a low-poweregp mode after the shortest possible period
of time appropriate for the intended use of theimgent. The goal here is ensuring that the
computer is in the lowest possible consumption medhout leading to such situation as
long start-up times or the loss of data. In thet pasver-management usually involved the
saving of all data on the disk which was cheapan $aving the data in the RAM but implied
a longer wake-up time therefore was often not usedonsumers. Today it is no longer the
case- the option 'suspend to RAM' does not briogsh adder.

Efficient power-supplies are the second improvemaption. The efficiency of the main

power supply can be designed to a high standarth Modern technology of switched power
supplies the efficiency can be as high as 90%.pic&} PC with a power consumption of 80
W in idle mode can reduce the needed power by 20stg an “80-plus” power supply

compared to an old (2005) power supply with 65%cedficy, for as little as 2 to 5 Euros
extra cost.

30 Gartner, quoted in Wall Street Journal, Januaf 2010
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Limiting the idle power consumption of PCs can bhiaved through a number of options at
component level. Hybrid graphics is a functionalityrrently found in some notebook PCs,
which allows discrete GPUs (graphics processing) saibe powered down when not in use
and so reduced on-idle power requirements. Thesiah of an integrated graphic processing
unit into a desktop PC is not expected to add demnable cost to a high specification product.
Alternatively, discrete GPUs themselves may offére tequivalent low power/low
performance set-up of an integrated graphics chipBapid price deflation of these
components means that this will be achieved at aditianal cost to today’s position,
although discounting may not be as deep as it waisritally. Another option for reducing
on-idle power consumption is replacing 3.5 inch dhalrives with 2.5 inch drives.
Furthermore, Solid State Disks (SSD) use considier@ss power again than hard drives
when not in use. The price of 2.5” HDDs is alreadya par with 3.5” HDDs and SSD prices
are expected to fall over the next 2 years and evthérefore likely not add a significant price
premium to a high specification desktop or notebd®. However this can hardly be
considered as additional cost since this rangeadycts will need this type of drive anyway
to stay at the top end of the market. Yet anotipion involves developments linked to the
Central Processing Unit (CPU). A new range of CRlosady developed and expected on the
market in 2010 will likely use less power in onddlhan current CPUs. A reduction in
transistor size (moving to 32nm) on the new chigkimcrease overall energy efficiency. An
increased number of on-chip components such as GRUand memory controllers is also
expected to help reduce overall power consumptfatesktop and laptop PCs.According to
figures from the U.S. Bureau of Labour Statisticgcroprocessor prices fell 49% a year
between 2000 and 2006. According to Mercury Res$ediar the last decade the price
difference of comparable CPUs produced by differeahufacturers was about 45 percent for
a comparable CPU. The prices on several processmes been considerably reduced (more
than 40% on some units) earlier this year. It isréfore expected that this improvement
option will not add cost.

In the case of monitors power-management and efficpower-supplies will offer energy
savings which largely offset the upfront cost adédebig potential is associated with LED
technology (light emission diode) LED technologyvéa according to several monitor
manufacturers, an energy saving potential of apprately 25 % compared to LCD
technology but the cost adder is still significathough constantly decreasing.

The cost adder of efficient power supplies for sesyworkstations and thin-clients is similar
as in the case of desktop computers and is wdtinvihe LLCC.

512 Costs related to assessment of conformity with ecodesign requirements and re-
assessment of conformity with further requirements

In general assessing the conformity with ecodesigguirements implies costs for
manufacturers. Based on stakeholder feedbackestimated that the cost for assessing the
conformity with ecodesign requirements of order &(@8elf-certification as foreseen by the
applicable conformity assessment procedure) to €0@Xternal laboratory) per sample
product/model.

Furthermore, conformity with further applicable uéements ("Low Voltage Directivé®,
"EMC Directive'®®) for models that are already being sold in the BBy have to be re-

81 Directive 2006/95/EC of the European Parliamerd ahthe Council of 12 December 2006 on the
harmonisation of the laws of Member States relatm@lectrical equipment designed for use within
certain voltage limits, OJ L 374, 27.12.2006, p. 10
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assessed. It is estimated that assessing confonmtty all requirements applicable to
computers and displays (ecodesign, low voltageAgateMC) implies costs of order ten
thousand EURO (external laboratory).

Such costs may be relatively insignificant for prot that are produced in large batches of
thousands of products for each model. This is #s® ©f the vast majority of computers and
for almost the entirety of displays. This cost cbblke problematic for manufacturers who

produce or rather assemble products in smallehbatmften custom-made. This is why the
test procedure provides for the testing at profucily level — a manufacturer/integrator may

choose to test at a level of higher products aggieg provided he reports the values of the
highest-consuming model within that product family.

Administrative costs defined as the cost of prawdinformation in order to meet legal
obligations is expected to be negligible (in thelesrof 1 euro per model) therefore the
Standard Cost Model is not applied.

5.1.3 Impact on SMEs

Input received from the industry indicates thatuaie 35%, of the market for Desktops is held
by so called “White boxes”, that is more or lesaperary suppliers operating often without a
brand. The White boxes are more common on the domearket. This figure can be used as
a proxy for estimating the share of small integia the EU, which are usually SMEs. The
business of these SMEs is centred either arounidibgi PCs from components sourced
locally, or adding value to the value chain (ergating software for specialised applications),
or simply reselling products bought outside of té. Due to the limited scale of their

operations these companies do not compete withithenultinationals on price but rather on
creating customised solutions adapted to the lowaket. Therefore the bulk of revenues of
these companies often come not from selling hare\wat servicing it.

Although SMEs have found a niche where they havenaparative advantage over the major
manufacturers, they still heavily depend on theefads market changes are primarily driven
by modifications of hardware and operating systeansas dominated by big, international
players. That being said SMEs are often bettergregpfor technology or market change than
big companies. Thanks to a greater flexibility dasbwledge of local markets they create
value by creating customised solutions on the baistse changes occurring in the primary
market drivers mentioned above. Once these primaagket drivers become mature (be it
hardware or operating systems), SMEs loose thempewative advantage since the main
competition factor becomes price. The above desenipis reflected in the structure of
partners in the EU Energy Star Programme (on wthiehproposed minimum requirements
are based), with about 2/3 of participating compsm@mploying less then 250 staff. Therefore
setting minimum efficiency requirements can be atlgeous for SMEs as it would result in
energy efficiency being a market differentiatorddhis is an element in which SMEs have a
tack record of innovation and achievements ancethean advantage over big companies, as
opposed to price.

On the other hand it needs to be ensured that thesemum requirements are not based on
proprietary technology; if it would have been tlase SMEs would be the hardest hit, as their
performance on the market depends to a large exiantthe availability of open standards
(further details in Section 5.2.3).

82 Directive 2004/108/EC of the European Parliamerd af the Council of 15 December 2004 on the
approximation of the laws of Member States relatingelectromagnetic compatibility and repealing
Directive 89/336/EEC, OJ L 390, 31.12.2004, p. 24.
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Although SMEs are present in all market segmenggraof them competes in the low price
market segment and their profit margin can be ikt low (around 5%). With such low
profit margins there is a risk that any cost addiaked to the need to redesign products could
place such companies at a disadvantage as comjmathd big OEMs being able to better
absorb such adders. As indicated in section 4.¢ptbposed levels can be usually achieved
without any cost adders. One exception are effiqgbenver supplies, where the extra price of
high power factor power supplies is about 2-5 EUR@Is adder is relatively small and is
expected to be driven down due to economies oksoaluced by the ecodesign measure.
However it cannot be excluded that during a sherigd certain companies will be placed at
a disadvantage compared to others. It is theredesential to provide enough time for the
market availability of such power supplies in baglikantities. An observation of the market
impact of the Ecodesing implementing RegulationEotternal power supplies indicates that
the 12 months provided in sub-option 3 are sufficieut the implementation of sub-option 2
could lead to a temporary risk for SMEs who coudatdnproblems with sourcing the efficient
power supplies.

514  Administrative costs for Member States

The form of the legislation is a regulation whighdirectly applicable in all Member States.
This ensures no costs for national administratiforstransposition of the implementing
legislation into national legislation.

The costs for carrying out the verification procedfor market surveillance purposes depends
on the product price (assuming that an authoriticlpases the product sample), and the
possible need for a second test on a sample of ttditional products in the case that the
power consumption levels established in the fiest fire excessive. The resulting costs are
expected to be of order 10000 € maximum.

Administrative costs defined as the cost of prawdinformation in order to meet legal
obligations is expected to be negligible (in thelesrof 1 euro per model) therefore the
Standard Cost Model is not applied.

515 Impactson trade

The process for establishing ecodesign requirenfentsomputers, servers and displays has
been fully transparent, and a notification under QYTBT was issued 60 days prior to the
vote by the Regulatory Committee.

Manufacturers affected by the regulation, in patéic European Union based SMEs, have not
pointed out any risks of competitive disadvantafpgsexporting affected products to third
countries.

5.2 Social impacts
5.2.1  Jobcreations

For sub-options 1 and 3 the risk of job lossesxeeted to be very low, because the staged
approach is expected to allow manufacturers totatfaply to ecodesign requirements. Sub-
option 2 provides for the introduction of the firstquirements already 6 months and
according to the industry this would not providdfisient time for the development of open-
standards necessary for the achievement of thereelgpower consumption limits. The
technology for achieving it exists but at the motisnproprietary therefore certain market
segments depending on open-source standards ceuledatively affected.
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5.2.2  Affordability of equipment

In principle significant price increase due to tealogy required to achieve ecodesign
requirements are not expected for sub-optionsdn®3, although option 2 creates a certain
risk of shortages in the supply chain due to shomplementation time of first stage
requirements . In general, the IT equipment marketery competitive, and prices are not
expected to change to an extent that affordaliiityld be negatively affected. In the case of
desktops the maximum price adder is estimated aeurbs, which should be offset by
electricity cost savings of 38 euro and above. leptops and displays these figures are
estimated at 5 and 15 euros respectively.

5.2.3 Impact on the functionality of equipment

The ENERGY STAR programme is voluntary thereforbas to be ensured that using it as
the basis for an ecodesign measure does not lethe texclusion from the market of certain
products with very specific functionalities. Theog@ucts that could have difficulties in
meeting these requirements include high-end computesed for professional applications
and for gaming, as well as high-end displays, usugh technologies as in-plane switching
providing for a very good image quality. It was réfere considered necessary to make
certain adjustments in sub-option 3 (the detakéssdrown in Annex Ill). Computers used in
professional applications are essentially workstetitherefore their exclusion from the scope
of the measure (except for the requirement on theency of power supplies) will ensure
that the functionality of these products is not atagly affected. Outside of professional
applications the computers necessitating a speoraideration are gaming PCs. Indeed the
recent progress in the design of graphics procgssnits has led to a dramatic increase of
their capabilities but also of their power consumpt In order to address this issue it is
proposed to reclassify graphics processing uniis tdistinct categories in line with the
latest industry standard Ecma-383 (instead of twanathe case of ENERGY STAR 5.0
specifications). In order to determine the appiterpower adders for the different categories
a review of current discrete graphics cards onntiagket was conducted and the proposed
levels for the different categories are the basedhe average values obtained for these
categories. On the basis of this review it is pegubthat under sub-option 3, PCs with top-
end graphics (i.e. Category D desktops with GPUsedgtay G4) be excluded fro the
minimum efficiency requirements. This group of pwots is not expected to exceed a 5%
market share within the next 3-4 years, while th#irsg of power limits in this top-end
segment could potentially hamper new technologa®elopments, such as the shift of
computing functions from the central processing (@PU) to the graphics processing unit
(GPU). Finally for high-end displays characterid®ed high resolution and colour gamut a
power adder is foreseen. With these three adjussrmrb-option 3 presents a low risk of
negatively affecting functionality, similarly to lstoption 1.

5.4 Environmental impacts

The accumulated electricity savings and the redaati CQ emissions depend on the timing.
Qualitatively, the sooner the requirements becoffeettve and the shorter the delay between
first and second stage, the higher the accumulakedtricity savings and the related £0
emissions. Therefore the positive impact of the-gpiions is becoming lower for longer
delays. The C@savings for sub-options 1-3 are shown in Secti®3%elow. The measure
will result in the abatement of G@missions but also of other electricity productietated
environmental impacts (e.g. 3NO,, heavy metals). Furthermore the measure is exghéate
reduce the amount of mercury used in displays,boates and integrated computers. Indeed
the efficiency requirements will stimulate the ataof LCD screens using light-emitting

32 EN



EN

diodes (LED) backlights (which have a high enerdficiency), instead of cold cathode
fluorescent lights which contain mercury.

5.5 Annual electricity, electricity cost and CO2 enssion savings by 2020
55.1 Electricity savings

Graph 6 shows the development of the electricitysoonption of computers, servers and
displays until 2020:

Implementing ecodesign requirements according beogtion 3 does not lead to the biggest
energy savings but the difference with implemensog-option 2 is negligible. The policy
framework that is in place will have to biggest eup on the electricity savings from
computers, servers and displays reducing their @nelectricity consumption by 33,9 TWh
by 2020 (26%). Setting ecodesign requirements albadines of sub-option 3 will add to it
12,5 TWh annually by 2020.

140

129,8

120 A

Baseline 1

100 +
95,9
Baseline 2
85,8
83,4

82,8

80 Option1

Option2

TWh/a

53,1

60 - Option3

40 -
23

20

0

1990 1995 2000 2005 2010 yeab 2020

Graph 6: EU27 Electricity Scenarios 1990-2020 in TWa (electric)

Table - Electricity Savings 2020 vs. BaU:
Use Savings

TWh/a | TWh/a %
No policy (Baseline 1) 129,8
Business-as-usual/current polic95,9 33,8 26,1%
(Baseline 2)
Option 1 85,8 44,0 33,9%
Option 2 82,8 46,9 36,2%
Option 3 83,5 46,3 35,6%

Table 5: development of electricity consumption oEomputers, servers and displays for several
scenarios until 2020.

5.5.2  Electricity cost savings by 2020

The annual electricity savings of 12,5 TWh expedwd2020 correspond to savings of
electricity costs of 2 bin EURO;
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5.5.3  Annual reduction of CO, emissions by 2020

The annual electricity savings of 12,5 TWh expedbyd2020 correspond to annual £€0
emission savings of 4,2 min tdisand reductions of further electricity productieiated
environmental impacts (e.g. 3NO,, heavy metals).
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Graph 7: EU27 CO, Scenarios 1990-2020 for computers, displays andeers

Table - Carbon (CO2 eq) Savings 2020 vs. BaU

Use Savings

CO2 CO2

eg/a eg/a %
No policy (Baseline 1) 60,3
Business-as-usual/current policy
(Baseline 2) 44,6 15,7 39,4%
Option 1 39,9 20,4 51,2%
Option 2 38,5 21,8 54,7%
Option 3 38,8 21,5 54,0%

Table 6: development of carbon emission over thefdi-cycle of computers, servers and displays
for several scenarios until 2020.

554

The accumulated electricity cost savings for thedpcts placed on the market from October
2011 until 2020 triggered by ecodesign depend @ntiming of first and second stage.

Qualitatively, the sooner ecodesign requirementsoine effective, the shorter the delay
between first and second stage, and the more stirthey are, the higher the accumulated
electricity cost savings.

Accumulated electricity cost savings through ecodesign requirements

Table 4 gives an overview of the accumulated etattrsavings, the corresponding cost
savings and avoided CO2 emissions over a periogeeet 2011 and 2020:

3 assuming the specific CO2 emissions of 2003 (setdte 38) which, however, is expected to change

e.g. due to the European Union's strategy for ptmmaeenewable energy sources
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Accumulated Accumulated| Accumulated Accumulated
electricity electricity electricity  cost| avoided CO2
consumption savings savings* emission®
(TWh) (TWh) (billion EURQO) | (Mt)

No policy | 1197 - - -

(Baseline 1)

Business-as- 928 270 43.2 125

usual/current

policy (Baseling

2)

Sub-option 1 860 338 54 157

Sub-option 2 832 365 58.4 170

Sub-option 3 835 362 57.9 168

Table 4: accumulated electricity and cost savingsind avoided CO2 emissions for the products
placed on the market from October 2011 until 2020dr sub-options 1-3

The above table indicates that the policies thataready in place (Baseline 2) have the
biggest impact; however the additional impact oftisg Ecodesign requirements is
considerable. These proportions will change if wguae a smaller impact of current policies
as indicated in the sensitivity analysis furthemwdo Although Option 3 foresees higher
allowances for certain groups of products as welbager implementation times than Option
2, their impact is similar. The impact of Optionwith much higher allowances and long
implementation times is much smaller.

5.6 Comparison of the sub-options

The following table summarizes the consideratioms tbe impacts of the sub-options
compared to the baseline scenario, and assessasotha relative scale from 1 (low) to 4

(high):

Economic impact Environmental impact Social impact
(costs) (electricity/CQ/electrici | (risk  for  Job
ty cost savings) losses in SMESs)
Sub-option 1 1 1 1
Sub-option 2 2 4 3
Sub-option 3 1 4 1

Table 7: summary and assessment of sub-options 1-3

It is concluded that sub-option 3 is the preferagtion for the intensity of ecodesign
requirements, achieving the appropriate balancedsst positive environmental impacts and
electricity cost savings, and possible risks relate jobs and additional costs. Sub-option 2

3 Assumption: 0.16€/kWh
% Assumption: 0.4 kg CO2/kWh
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would lead to slightly higher electricity/Gf@lectricity cost savings, while implying
somewhat higher burdens on manufacturers. Subrodtialoes not present any risk for
manufacturers and does not create additional cdsts also its impact on
electricity/CQ/electricity cost savings is minimal.

5.7 Sensitivity analysis

It has to be noted that any projections linkechsevolution of such a dynamic product group
have to be treated with caution. In the short téns expected that the major trend will be to
use new technology to enhance performance in egitrmats. On the one hand the increase
in the energy efficiency of these devices will béveh by growing connectivity (will put
increased pressure on battery longevity) and byhitt ®oward LED-backlights used in
displays. On the other hand the demand for eveeasing performance, capacity and speed
could lead to a significant increase of energy oamgion. In the longer term computers may
take over the functions of other products (TV, plene) necessitating to be permanently 'on’
to maintain connectivity. Future trends may alsadl¢o a shift of energy consumption from
computers to servers with the development of ‘cloathputing' in which IT capabilities
would be provided to users as a service and waeilstdred in data centres.

Not all of these matters can be quantitativelydesd in the sensitivity analysis therefore the
focus is on the assumed percentage of products lgomgpwith the ENERGY STAR
Programme. Figure 1 shows this prediction whichnsextrapolation of past trends into the
future. A part of the industry questioned thesgaris indicating the compliance in the future
might be much lower. Therefore we have assumelarsénsitivity analysis a lower progress
in compliance with the latest ENERGY STAR criteft®% of the market). This results in a
higher impact of the proposed Ecodesign regulaisncompared to baseline 2 (current
policies) which can be seen on the graph belowhik scenario policies that are already in
place will result in a reduction of electricity caimption by 29,7 TWh annually by 2020,
whereas minimum efficiency requirements based drogdion 3 will add to it 16,3 TWh
annually by 2020.
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Graph 8: EU27 Electricity Scenarios 1990-2020 in TWh/a (eledc), assuming lower progress
in compliance with the latest ENERGY STAR criteria(50% of the market)

Table - Electricity Savings 2020 vs. BaU:
Use Savings

TWh/a | TWh/a %
No policy (Baseline 1) 129,5
Business-as-usual/current polic§9,8 29,7 22,9%
(Baseline 2)
Option 1 87,3 42,2 32,6%
Option 2 82,8 46,8 36,1%
Option 3 83,5 46,0 35,5%

Table 8: development of electricity consumption otomputers, servers and displays for several
scenarios until 2020, ), assuming lower progress compliance with the latest ENERGY STAR
criteria (50% of the market)

6. CONCLUSION

Following the principle of proportionality in thenalysis effort, policy options 1 to 3 were
discarded at an earlier phase of the analysis. aftedysis of several sub-options for the
intensity of an ecodesign regulation on the powamsamption shows that sub-option 3
optimally fulfils the objectives as set out in Sent3. In particular, the regulation/sub-option
3 implies :

— cost-effective reduction of electricity consumptisom 12,5 TWh to 16,3 TWh by 2020
compared to the baseline (2) scenario, correspgnidirelectricity cost savings of 2-2,6
billion EURO, and 5-6,5 miIn tons avoided £€missions;

— compatibility and complementarily with existing pyl instruments, namely the ENERGY
STAR Programme, the Ecodesign regulations on stdaffomode and external power
supplies (energy-efficiency), and the RoHS Direxiimercury) is achieved

— correction of market failures and improvement @& thnctioning of the internal market;
— no significant administrative burdens for manufaets or retailers;

— insignificant, if any, increase of the purchasingstc which would be largely
overcompensated by savings during the use-phaée piroduct;

— that the specific mandate of the Legislator is eesgd;
— a clear legal framework for product design

— no significant impacts on the competitiveness aflusiry and employment, and in
particular in the SMEs sector due to the small kiteaosts related to product re-design
and re-assessment;

7. MONITORING AND EVALUATION

The appropriateness of scope, definitions and dimitl be reviewed after maximum 3 years
from the adoption of the measure (as required byexr\/11.9 of the Ecodesign Directive and
laid down in the implementing measure). Account b taken also of speed of technological
development and input from stakeholders and MenSiates. Compliance with the legal
provisions will follow the usual process of "New pypach” regulations as expressed by the
CE marking.
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Compliance checks are mainly done by market suaveié carried out by Member State
authorities ensuring that the requirements are Father information from the field as e.g.
complaints by consumer organisation or competitotdd alert on possible deviations from
the provisions and/or of the need to take action.

Input is also expected from work carried out witternational partners, e.g. in the framework
of the IEA Implementing Agreement for Energy Eféiocy End-Use Equipment.
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ANNEX |
Minutes of the Consultation Forum meetings

Subject: Ecodesign of EuPs Consultation Forum — Computetdasplays
Place: Centre de Conférence Albert Borchette, Brussels
Chairman: André BRISAER (TREN/D3)

EC Participants: Jacek TRUSZCZYNSKI (TREN/D3),
Kerstin LICHTENVORT (ENTR/B1),
Martin Buechele (ENV/G1)

Consultation Forum — Computers and Displays
9 October 2009, 10:00 — 13:00

1. Welcome and introduction

The Chairman welcomed the participants and predehi agenda and the participants from
the Commission.

2. Adoption of the agenda

The agenda was adopted without changes.

3. Working document on possible ecodesign requiremés for Computers

The Commission services presented the main aspéctse working document and the
rationale of the approach for discussion (see ptaten circulated together with these draft
minutes). It was explained that the aim would bealign as much as possible minimum
ecodesign requirements with Energy Star. Pracyicait is suggested to introduce
requirements in two steps, with a first tier basadnergy Star 4.0 and a second tier based on
Energy Star 5.0 entering into force in 2013 (witheral adjustments).

Scope

At the request of ANEC/BEUC the Commission servictxified that no size limit was
included in the definition of netbooks, which amered under the notebook definition.

AT indicated that Energy Star did not include psbwns regarding notebook screens, and
asked whether these should be included in the Cesiom’'s proposal. The Commission
services and MTP (The UK Market Transformation Paogme providing support on this
project) acknowledged that important work wouldrneeded on furthering Energy Star test-
methods for notebook screens. It was suggestedhisatlement should be driven by Energy
Star.

Workstations and thin-clients were not includedha initial study and workstations have a
very limited compliance rate with Energy Star a¢ tmoment. These two product group
should be excluded from the scope given that itldiwe difficult for such high-end products
to comply with the proposed requirements and atswidering that these represent less than
10% of the computers market. The effect might Iz High-end products will be assembled
by the consumer from parts bought separately (DKEHUROPE).

ECOS enquired about a potential preliminary studyservers. The Commission services
indicated that it is still being considered whati#idnal studies could be launched. In the
short term however it should be considered to ohelgervers in the measure on computers
with a requirement on the efficiency of the intdrpawer supply. This would be technically
feasible, cost-effective and would capture the migjof the energy-saving potential for this
product group. AT supported such an approach irstioet term but further work on the other
aspects should be done in the future.
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Although it is necessary to harmonise possible esigth requirements as much as possible
with Energy Star simply importing the specificasoftom one of the Energy Star versions
would lead to a situation where requirements fons@roduct categories would be much less
stringent than others therefore further adjustmemtsid be needed (DK).

At the request of BE the Commission services irtditdéhat it was legally possible to have a
higher level of stringency of ecodesign requireraghtin those specified in Energy Star but
that this will be further consulted with the Comsis Legal Service.

Definitions

The Commission services suggested that definiti@ndrawn directly from Energy Star albeit
with the necessary adjustments.

The product group should be taken out of the soojp¢he 'Standby regulation' as the
definitions of 'standby' and 'off mode' in the i&thy regulation' are not suitable for
computers. The mode definitions should be drawmfEnergy Star. It is acknowledged that
the presence of two different definitions of 'ofbde’ in two regulations within one single
framework directive might prove problematic (Comsii services).

'Off mode' as defined in Regulation 1275/2008 igable for computers and the other
operating modes which don't correspond to the digfivs laid out in Regulation 1275/2008
should be clearly defined in the product-speciBgislation. The definitions that will be
drawn-up in a future measure on 'networked starslinuld be anticipated. The definitions of
the 'off mode' proposed in the Working Documenteniespired from the 'old definitions' of
the IEC standard which gives a lot of scope foenmtetation and which is currently being
revised towards an approach where 'off mode' mé&amsfunction provided' (NL). The
definitions under Regulation 1275/2008 are horiabrind, in line with the approach in
standardisation can be adapted for product-spewcls. It is important to be coherent in that
respect with the Energy Star Programme since #teelto exactly the same product (IT).
With ‘wake-on-lan' (WOL) disabled 'off mode' asidedl in Regulation 1275/2008 is suitable
for computers (DIGITALEUROPE). If 'off mode' for mputers is defined as in Regulation
1275/2008 WOL would need to be treated as a sepanattionality (Commission services).

The computer measure should be harmonised as nsyobsaible with Regulation 1275/2008
and this product group should not be taken ouhefstcope of the Regulation. This should be
complemented with additional product-specific défoms in the product-specific regulation
(DK, UK, DE). WOL should be switched off as defa{id).

AT enquired about the possibility to extend thepsc@f Regulation 1275/2008 to office

equipment. AT remarked that standby levels for caoteys as described in the horizontal
regulation would be equivalent to 'S4' according@PI, which is not yet covered by either
Energy Star or the horizontal regulation. DIGITALROPE clarified that ‘domestic’ did not

mean 'at home' per se, but rather, relates todevMetadiations acceptable in offices and at
home, as opposed to computer rooms for example.

Having all product-specific requirements in prodspecific regulations gives legal clarity
(NL). The Chairman stated that the goal was to ideva legislation that is both
comprehensive and user-friendly.

In line with the comments provided by Member Statefnitions taken from Energy Star will
need to be adjusted and any requirements shoulttheled in the annexes of the regulations
(Commission services).

Timeline
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The Commission services presented the proposediriantor the entry into force of the
requirements as well as the underlying assumptiegarding the levels of compliance with
the Energy Star criteria.

DIGITALEUROPE asked for clarification on the expsdtfuture Energy Star compliance
rates included in the Working Document and askecetidr non-standard equipment
configurations were factored in these figures. Nikeal for a clarification whether these
figures factored in the fact that office equipmérg. the one registered under Energy Star)
might have different configurations than home emept. The Commission services and
MTP clarified that the said figures originated frahe Environment Protection Agency data
and a survey by IDC. These were partially basedabes percentages therefore included also
home (i.e. higher specification) equipment.

Tier 1 requirements should be applicable 12 to Idhtims after entry into force of the
regulation, so as to give the industry enough tioneedesign products (DIGITALEUROPE)

The second tier should be introduced earlier thapgsed in the Working Document (AT,

NL, UK, SE, DK). It would be preferable to basesfitier requirements on Energy Star 5.0.
These should be applicable 1 year after the entoyforce of the regulation followed by a tier
2 based on Energy Star 6.0 requirements when Hreseleased (ECOS, ANEC/BEUC). The
revision should be carried earlier than proposeti ks harmonised with the entry into force
of Energy Star 6.0 (SE).

Ecodesign requirements
The Commission services outlined the content optiogosal.

Requirements on product components such as themahtpower supplies (IPS) should be
avoided. Furthermore seeking improvements on iatggawer supplies energy efficiency was
not always necessary, considering that certain ymtsdalready achieve targets without
requiring modified internal power supplies. In thase of low-end computers forcing a
requirement on internal power supplies’ energycedficy would result in higher prices for
SMEs and marginal energy efficiency gains. Thisusthde factored in the impact assessment
of the proposal (DIGITALEUROPE). The Chairman rekeat that IPS represent a significant
and cost-effective saving potential and applyingcHc requirements on components makes
sense for equipment assembled by users.

In this particular case there is a strong ratiofiateplacing a requirement on IPS. The price
difference between efficient and inefficient IPSmall and is expected to decrease to almost
null once these requirements become mandatory@BEDE, AT, UK, NL, ANEC/BEUC).

Requirements for the different operating modes khbe maintained beyond the first tier.
The TEC approach for ecodesign might be not ap@tgpias usage-patterns vary greatly
(AT).

The introduction of idle limits (be in n the modppaoach or through the TEC) would be

problematic especially for the segment of high-penfance PCs. This was supported by the
findings of the preparatory study (DIGITALEUROPB)first assessment indicates that cost-
effective solutions to limit the idle consumptioor@ss the whole range of products do exist
but this matter will be investigated further astpair the impact assessment (Commission
services).

Other environmental impacts

This measure should be complement by specific $imgtated to the content of mercury under
the RoHS Directive by establishing requirement ccoading information (in mg) at the point
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of sale and marketing materials. Cold cathode-8scent lighting (CCF) used for LCD
screens should be removed from the exceptionsitider the RoHS Directive, as this would
stimulate the uptake of LED technology offering myyesavings as well as not containing
mercury . This should be done in coordination wite specific committee working in the
framework of the RoHS Directive (SE, BE, UK, EEB).

Issues related of waste and dangerous materialsicsi® dealt with under the relevant
legislation, and not Ecodesign. The problem doesiginate from the design of computers
but from the way the recycling industry handlesphaducts (DIGITALEUROPE).

RoHS and WEEE requirements are not sufficient. Odn@ironmental impacts of computers,
including PVC, plastics, use of metals, upgradégbdf computers, energy embedded in
production processes could be addressed througérigeecodesign requirements (ECOS,
ANEC/BEUC). There exist standards that could beduse a basis for it (UK). Since the
Article 4 of the WEEE draft recast refers no longerecycling, but to recovery, there is a
need to include requirements linked to recyclinthie Ecodesign regulations (EEB).

Information requirements
The Commission services introduced the elemenasectlto information requirements.

There will be always a difference between benchnmaokiels and market average therefore
there is a rationale for informing consumers atemérgy consumption. Even though an ‘A to
G label' might not be feasible basic informatiorECT or mode consumption) could be
displayed at the point of sale and websites (ECO8& TEC might be misleading as the
usage patterns very greatly (AT).

The Chairman reminded the participants about then€ibDecision of 18 December 2006 on
the coordination on energy efficiency labelling gnams for office equipments between the
EC and the US. This agreement does not preversettieg-up of new schemes in addition to
Energy Star. It should be however considered wihetheew scheme for such equipment
would add value and would not undermine the cursehieme. It is uncertain if an Energy
label would be justified in terms of the differesde the energy consumption of equipment
on the market (especially for displays).

Energy Star and a possible Energy label have diftetarget groups. It has to be also noted
that Energy Star is also moving in the directioraafomparative label with a 'golden star' for
the best 10% (NL). The UK and AT supported in ppie the introduction of a possible
Energy label for displays.

An accumulation of labels would entail a risk ohtussing consumers (DIGITALEUROPE).
Revision

The Commissions services acknowledged that is dimeibrought forward. The revision date
should be harmonised with the work on new Energy &tteria (NL).

Benchmarks

Eco-label criteria should be introduced for theeotnvironmental aspects in the benchmark
(SE, ANEC/BEUC).

4. Working document on possible ecodesign requiremts for Displays

The Commission services presented the main aspéctse working document and the
rationale of the approach for discussion (see ptaten circulated together with these draft
minutes). The aim is to align the requirements Vidtirergy Star as much as possible. Tier 1
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requirements (based on Energy Star 4.1) would enterforce six months after entry into
force of the directive. Second stage would kickrom October 2013 based on Energy Star
5.0. The requirements for 'off mode' would be adidjmvith Regulation 1275/2008.

Scope

Screens above 30 inches to be included in the ss®@gach monitors (e.g. signalling screens)
are already present on the market and there igcimical justification for excluding them
notwithstanding what kind of requirements are suédor such screens (NL, ECOS).

Definitions

'Off mode' should be defined as in Regulation 12088 and this should be used consistently
across product-specific implementing measures (NL).

DE enquired about the relationship with the telewvisproduct group, notably whether a
display with an HDMI interface would be considemxia TV set. The Commission services
acknowledged that this issue needs further analysis

The Chairman asked the participants for suggestomm&ow to best differentiate displays
from TV sets. This could be solved by placing apardimit for the size of displays falling
under the draft measure (DIGITALEUROPE).

Timeline of requirements

Tier 1 requirements should start to apply twelventhe after the entry into force of the
Regulation to allow for redesign (DIGITALEUROPE).

While harmonization with Energy Star would be aifpes move, strictly following each and
every specification would not be the best apprq@dty, ANEC/BEUC).

The deadline for the implementation of Tier 1 skiobé set earlier (ANEC/BEUC). Tier 1
should be removed and Tier 2 deadlines to be a@dba(iECOS).

Moving from a voluntary scheme (Energy Star) to deaory requirements would entalil

serious consequences on the market, leading paltgnid the exclusion of some types of
products and functions from the market (DIGITALEURE). Consistency between these two
tools would reinforce both of them (Chairman).

It can be envisaged to move straight to the curf@rt2 and a second tier possibly based on
Energy Star 6.0 when the latter is available (UK).

87% of the monitors in EU Energy Star databasewoedess than 1 watt in sleep mode so it
would be possible to make this mandatory in thet fier (DK). This figure to remain at 2W
as some monitors would have difficulties to meet threshold (DIGITALEUROPE).

Specific requirements

The auto-power down (APD) of digital photo frameulkb be set after 2 hours of user
inactivity, instead of 4 as proposed in the Workibgcument. This should be preceded by
warning message (ANEC/BEUC). The APD should be aetdefault and it should be
impossible to disable it (as in the regulation anpde set-top boxes). It should be ensured
that consumers are informed about the energy coptsum of these devices (ECOS).
Retailers need to have digital photo frames onstweral hours therefore there has to be a
possibility to disable this function (DIGITALEURORE

Energy Star 5.0 includes provisions for automatighiness control and that option should be
included in the regulation (DIGITALEUROPE). Testshshown that this option provided for
limited savings only (Commission services, MTP).
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Other environmental impacts

SE reiterated its comments from the morning sessatated to mercury and cold cathode-
fluorescent lighting in displays.

DIGITALEUROPE stated the industry would discusssthassues internally and suggest
possible options for better design in that respect.

Information requirements

Adding new labels to existing ones would add cosd avould not be beneficial for the
consumer (DIGITALEUROPE). ECOS pointed out that DISLEUROPE was supportive
on the Energy label for TVs. The introduction of Bnergy label for displays would be
useful, also taking into account the similaritytiois product group with TVs and the fact that
that TVs and displays are evolving in the samectiva (NL, SE, ECOS, ANEC/BEUC).

The Energy Efficiency Index (EEI) under the Eneidgpelling measures should have a
progressive component which would make it moreialiff for bigger devices to have the
highest energy classes (SE). The formula used ubdergy Star 5.0 makes it rather difficult
for big screens to achieve high energy efficienmyekes (NL). In the labelling measure on
TVs it was decided to have a linear, as opposed poogressive approach (Chairman). A
progressive approach is not needed as consumeesstanad the difference between different
size products (IT). This discussion cannot be a&ppio displays because for practical reasons
(e.g. size of the desk) there will not be a movevamls eve-bigger displays
(DIGITALEUROPE).

At the request of SE, DIGITALEUROPE reported a 110P45% increase in energy efficiency
of notebooks following a replacement of backliggtyy LEDs.
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ANNEX 1l
Structure of the methodology used for establishinthe technical, environmental and
economic analysis

Following the "Methodology Study Eco-design of EpetJsing Products” ("MEEuUP"), the
tasks listed below are carried out for developimg technical, environmental and economic
analysis referred to in Annex Il of the Ecodesigrettive:

Task 1: Product definition, existing standards gislation

Task 2: Economics and market analysis

Task3: Analysis of consumer behaviour and locabstfucture

Task 4: Technical analysis of existing products

Task 5: Definition of base case ("average" modet) @elated environmental impact
Task 6: Technical analysis of best available tetdgo

Task 7: Improvement potential

Task 8: Policy, impact and sensitivity analysis
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ANNEX I

Detailed overview of the three sub-options

Option 1

Option 2

Option 3

Scope

(expl.: computers means desktop computer, integj@eputer, laptop/notebook, thin client, workstatand small scale-server)

» Desktop computers

* Notebook computers

* Integrated Desktop computers
» Displays

Desktop computers

Notebook computers
Integrated Desktop computers
Workstations

Thin clients

Small-scale servers

Servers (excluding Blade Syster
including Blade Servers and Bla
Chassis, Fully Fault Tolerant Serve
Server Appliances, Multi-Nod
Servers, Storage Equipment includi
Blade Storage, and Netwo
Equipment)

Displays

Desktop computers

Notebook computers
Integrated Desktop computers
Workstations

Thin clients

Small-scale servers

Servers (excluding Blade Syster
including Blade Servers and Bla
Chassis, Fully Fault Tolerant Serve
Server Appliances, Multi-Nod
Servers, Storage Equipment includi
Blade Storage, and Netwo
Equipment)

Displays
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1. TEC/Idle- computers

a) Desktops/integrated computers -18 mont
after this Regulation has come into force:

The TEC (kWhly) shall not exceed:

- Category A =194.00

- Category B = 240.00

- Category C = 304.00

- Category D = 320.00

The following Capability Adjustments apply:
Memory

- 1.0 kWh per GB over base

where base memory is:

- Category A/B/IC =2 GB

- Category D =4 GB

Premium Graphics (for Discrete GPUs with
specified Frame Buffer BandWidth
{FB_BW}, expressed in GB/sec)

G2

Discrete Graphics
(kwh)

CATA

Gl G3

70 70 95 140

CATB 70 70 95 140

CATC NA NA 32 77

CATD

Where:

G1l: FB_BW< 16 GB/S

G2: 16 GB/S< FB_BWt 32 GB/S

G3: 32 GB/S <FB_BW: 64 GB/S

G4: 64 GB/S <FB_BW: 128 GB/S

G5: FB_BW > 128 GB/S

Multiple Discrete Graphics (G1-G5) installeq
in system - EXEMPT

- Additional Internal Storage = 40 kWh

Category D products

NA NA 32 7

meeting t

ha) Desktops/integrated computers — 6 mont
after Regulation comes into force:

The idle power consumption shall not excee
Category A =50.00 W
Category B = 65.00 W
Category C =95.00 W

)

ha) Desktops/integrated computers — 12 mor
after this Regulation has come into force:

dfhe TEC (kWhly) shall not exceed:

- Category A = 148.00

- Category B =175.00

- Category C = 209.00

- Category D (additional 6 months to comply
=234.00

The following Capability Adjustments apply:

Memory

- 1 kWh per GB over base, where base
memory is 4 GB

Premium Graphics (for Discrete GPUs with

specified Frame Buffer Widths)

GPU Card KWh/Year
G2 G3
43 69
43 69
NA 23
NA 23

G1
22
22
NA
NA

G4

100
100
55
55

G5

138
138
76
76

Category
A
B
C
D

Where:

G1l: FB_BW< 16 GB/S

G2: 16 GB/S< FB_BW 32 GB/S
G3: 32 GB/S <FB_BW 64 GB/S
G4: 64 GB/S <FB_BW 128 GB/S
G5: FB_BW > 128 GB/S
Additional Internal Storage

- 25 kWh

Category D products meeting t
following technical parameters are exen
from this requirement:

ne
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following technical parameters are exen
from this requirement:

e Atleast one G4 discrete GPU
« Memory>6 GB
« PSU Ratingz750 W

npt

At least one G4 discrete GPU
Memory>6 GB
PSU Ratingz750 W
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1. TEC/Idle- computers - continued

b) Laptop — 18 months after this Regulation
has come into force:

The TEC (kWhly) shall not exceed:
- Category A =45.00

- Category B = 62.00

- Category C = 168.00

The following Capability Adjustments apply:
Memory

- 0.50 kWh per GB over base

where base memory is:

- Category A/B/IC =4 GB

Premium Graphics (for Discrete GPUs with
specified Frame Buffer BandWidth
{FB_BW}, expressed in GB/sec)

Discrete Graphics Gl G2 G3 4
(kwh)

CATB NA 8 20 32
CATC NA NA NA 16
G5: FB_BW > 128 GB/S — exempt from

regulation

Multiple Discrete Graphics (G1-G5) installeq
in system - EXEMPT

b) Notebook - 6 months after this Regulatiof
has come into force:

The idle power consumption shall not excee
- Category A: =14.00 W
- Category B: =22.00 W
- Category C: = 31.00 W

)

nb) Laptop — 12 months after this Regulation

has come into force:The TEC (kWhly) shall

not exceed:

d:

- Category A: =40.00

- Category B: =53.00

- Category C (additional 6 months to comply
=88.50

The following Capability Adjustments apply:
Memory

- 0.4 kWh (per GB, over 4 GB)

Premium Graphics (for Discrete GPUs with
specified Frame Buffer Widths)

GPU Card KWh/Year

Category G1 G2 G3 G4 G5
A NA NA NA NA NA
B NA 8 20 32 44
C NA NA NA 16 22

| Additional Internal Storage = 3 kWh

- Additional Internal Storage = 4 kWh
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1. TEC/Idle- computers - continued

¢) Desktops/integrated computers — 18 mon
after this Regulation has come into force:

The TEC (kWhly) shall not exceed:

- Category A = 148.00

- Category B = 175.00

- Category C = 209.00

- Category D = 234.00

The following Capability Adjustments apply:

Memory

- 1 kWh per GB over base

where base memory is:

- Category A/B/IC =2 GB

- Category D =4 GB

Premium Graphics (for Discrete GPUs with

specified Frame Buffer Widths)

- Category A/B (FB Widtks 128-bit)=35 kWh

- Category A/B/C/D (FB Width > 128-bit)=
50 kWh

Additional Internal Storage = 25 kWh

ths
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1. TEC/Idle- computers - continued

d) Laptop — 18 months after this Regulation
has come into force:The TEC (kWhly) shall
not exceed:

- Category A: = 40.00

- Category B: = 53.00

- Category C: = 88.50

The following Capability Adjustments apply:
Memory

- 0.4 kWh (per GB, over 4 GB)

Premium Graphics (for Discrete GPUs with
specified Frame Buffer Widths)

- Category B (FB Width > 64-bit): 3 kWh
Additional Internal Storage = 3 kWh

e) Thin clients -18 months after the Regulat
comes into force:

The idle power consumption shall not excee
- Category A: =12.00 W
- Category B: = 15.00 W

on

d:

f) Workstations- 30 months after the

Regulation comes into force shall not exceed:

Prec = 0.28* [Pmax + (# HDD * 5)]
where all Px are power values in watts and
#HDD = number of hard disk drives
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2. Sleep mode - computers

a) Desktops/integrated computer — 6 mor
after Regulation comes into force, the slé
mode power consumption shall not excee
W (an additional limit of 1.7 W for Wake o
Lan)

drdode power consumption shall not excee
nw

th¥ Desktops/integrated computer — 12 months
>gfter Regulation comes into force, the sleep

d 6

b) Notebook - 6 months after Regulati
comes into force, the sleep mode poy
consumption shall not exceed 2 W
additional limit of 0.7 W for Wake on Lan)

ob) Notebook - 6 months after Regulati

acronsumption shall not exceed 3 W

veomes into force the sleep mode power

c) Thin-client — 18 months after th
regulations comes into force, the sleep m
power consumption shall not exceed:
-2.00W

but with an additional allowance of 0.70 W

WOL enabled.

WOL, where the product is shipped with

S
pde

or

3. 0ff —c

omputers(excluding work stations and small-scale servers)

Same as in Regulation 1275/2009

Same as in Regulb#75/2009

Same as in Regulation 1275/2009

4. Internal power supply efficiency

a) Computers 18 months after this Regulat
has come into force:

All internal power supplies shall not perfor

at less than:

- 85% efficiency at 50% of rated output

- 82% efficiency at 20% and 100% of rated
output

has come into force:

nAll internal power supplies shall not perfor
at less than:
- 85% efficiency at 50% of rated output
- 82% efficiency at 20% and 100% of rated
output

- Power Factor = 0.9 at 100% of rated outpu

has come into force:

nAll internal power supplies shall not perfor
at less than:
- 85% efficiency at 50% of rated output
- 82% efficiency at 20% and 100% of rated
output

t- Power Factor = 0.9 at 100% of rated outpy

t- Power Factor = 0.9 at 100% of rated outpu
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4. Internal power supply efficiency - continued

has come into force:

All Multi output (AC-DC, DC-DC) power

supplies shall not perform at less than:

- 85% efficiency at 50% of rated output

- 82% efficiency at 20% and 100% of rated
output

All' Multi-output (AC-DC) power supplies

shall perform at not less than:

- Power Factor 0.8 at 20% of rated output

- Power factor 0.9 at 50% of rated out put

- Power factor 0.95 at 100% of rated output

All single output (AC-DC, DC-DC) powe

supplies with rated outputof not more th

500W shall not perform at less than:

- 70% efficiency at 10% of rated output

- 82% efficiency at 20% of rated output

- 89% efficiency at 50% of rated output

- 85% efficiency at 100% of rated output

All single output (AC-DC) power supplie

with rated output of not more than 500W sk

not perform at less than:

- Power Factor 0.8 at 20% of rated output

- Power Factor 0.9 at 50% of rated output

- Power Factor 0.95 at 100% of rated outpu

b) Servers - 12 months after this Regulatids) Servers 18 months after this Regulation

come into force:

All Multi output (AC-DC, DC-DC) power

supplies shall not perform at less than:

- 85% efficiency at 50% of rated output

- 82% efficiency at 20% and 100% of rated
output

shall perform at not less than:

- Power Factor 0.8 at 20% of rated output

- Power factor 0.9 at 50% of rated out put

- Power factor 0.95 at 100% of rated output
rAll single output (AC-DC, DC-DC) powe
asupplies with rated output of not more th

500W shall not perform at less than:

- 70% efficiency at 10% of rated output

- 82% efficiency at 20% of rated output

- 89% efficiency at 50% of rated output

- 85% efficiency at 100% of rated output
sAll single output (AC-DC) power supplig
allith rated output of not more than 500W sh

not perform at less than:

- Power Factor 0.8 at 20% of rated output

- Power Factor 0.9 at 50% of rated output
[ - Power Factor 0.95 at 100% of rated outpu

5 All - Multi-output  (AC-DC) power supplies
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4. Internal power supply efficiency - continue

d

All single output (AC-DC, DC-DC) powe

supplies with rated output greater than 50

but not more than 1000W shall not perform
less than:

- 75% efficiency at 10% of rated output

- 85% efficiency at 20% and 100% of rated
output

- 89% efficiency at 50% of rated output

All single output (AC-DC) power supplie

with rated output of not more than 500W sk
not perform at less than:

- Power Factor 0.65 at 10% of rated output

- Power Factor 0.8 at 20% of rated output

- Power Factor 0.9 at 50% of rated output

- Power Factor 0.95 at 100% of rated outpu

All single output (AC-DC, DC-DC) powe

supplies with rated output of more th

1000W shall not perform at less than:

- 80% efficiency at 10% of rated output

- 88% efficiency at 20% and 100% of rated

output

- 92% efficiency at 50% of rated output

All single output (AC-DC) power supplie

with rated output of not more than 500W sk

not perform at less than:

- Power Factor 0.8 at 10% of rated output

- Power Factor 0.9 at 20% of rated output

- Power Factor 0.9 at 50% of rated output

- Power Factor 0.95 at 100% of rated outpu

rAll single output (AC-DC, DC-DC) powe
D®ipplies with rated output greater than 50
aut not more than 1000W shall not perform
less than:

- 75% efficiency at 10% of rated output

- 85% efficiency at 20% and 100% of rated

output
- 89% efficiency at 50% of rated outputA

alhted output of not
more than 500W shall not perform at le
than:
- Power Factor 0.65 at 10% of rated output
- Power Factor 0.8 at 20% of rated output

I - Power Factor 0.9 at 50% of rated output

r- Power Factor 0.95 at 100% of rated outpu

aAll single output (AC-DC, DC-DC) powe
supplies with rated output of more th
1000W shall not perform at less than:
- 80% efficiency at 10% of rated output
- 88% efficiency at 20% and 100% of rated

output

s 92% efficiency at 50% of rated output

allll single output (AC-DC) power supplig
with rated output of not more than 500W sk
not perform at less than:
- Power Factor 0.8 at 10% of rated output
- Power Factor 0.9 at 20% of rated output

[ - Power Factor 0.9 at 50% of rated output

- Power Factor 0.95 at 100% of rated outpu
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5. Power management

a) 18 months after this Regulation has come a) 6 months after this Regulation has come

into force:

Desktops/integrated computers/notebooks
shall:

- Be shipped with a sleep mode which is set
activate within 30 minutes of user inactivity.
- Reduce the speed of any active 1 GB/s
Ethernet network links when transitioning to
Sleep or Off when WOL enabled.
Computers shall also:

- Be shipped with the display sleep mode se
to activate within 10 minutes of user
inactivity.

into force:

Computers shall:

- Be shipped with a sleep mode which is sef
tactivate within 30 minutes of user inactivity.
- Reduce the speed of any active 1 GB/s
Ethernet network links when transitioning to
Sleep or Off when WOL enabled.
Computers shall also:

- Be shipped with the display sleep mode s
ptto activate within 10 minutes of user
inactivity.

into force:

Desktops/integrated computers/notebooks
whall:

- Be shipped with a sleep mode which is set
activate within 30 minutes of user inactivity.
- Reduce the speed of any active 1 GB/s
Ethernet network links when transitioning to
Sleep or Off when WOL enabled.
xtComputers shall also:

to activate within 10 minutes of user
inactivity.

b) By 07 January 2013 (as in Regulation
1275/2008):

When the computer is not providing the mai
function, or when other energy-using
product(s) are not dependent on its function
it shall offer a power management function,
a similar function, that switches equipment
after the shortest possible period of time
appropriate for the intended use of the
equipment, automatically into:

- 'Off mode-with-WOL', or

applicable power consumption requirements
for 'off-with -WOL' mode when the
equipment is connected to the mains power
source.

The power management function shall be
activated before the placing on the market @

- another condition which does not exceed theanother condition which does not exceed t
5 applicable power consumption requirements

b) By 07 January 2013 (as in Regulation
1275/2008):

nWhen the computer is not providing the mai
function, or when other energy-using

sproduct(s) are not dependent on its function

at shall offer a power management function,
a similar function, that switches equipment
after the shortest possible period of time
appropriate for the intended use of the
equipment, automatically into:
- 'Off mode-with-WOL', or

for 'off-with —-WOL' mode when the
equipment is connected to the mains power
source.

The power management function shall be
factivated before the placing on the market @

the product.

the product.
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Displays

1. On

a) 12 months after this Regulation has comg
into force:

The on mode power consumption of a displ
with resolution MP (megapixels) and viewal]
screen area A (expressed in dm2) shall not
exceed the following limit PO :

- Screen Resolution 1.1 MP:

PO = 6*(MP) + 0.775*(A) + 3

- Screen Resolution > 1.1 MP

PO = 9*(MP) + 0.775*(A) + 3

Excluded from this requirement are high-en
displays >= 24" for special applications (e.g
medical applications, CAD, image processin
process controlling and presentations).
These displays must not exceed the followis
maximum active power consumption equati
for X >= 1 megapixel: Y=28X.

Y is expressed in watts and rounded up to t
nearest whole number and X is the number
megapixels in decimal form (Energy Star 4.

> a) 6 months after this Regulation has come
force:

ayl he on mode power consumption of a displa

lgvith resolution X (number of megapixels in
decimal form1) shall not exceed the followin

ra) 12 months after this Regulation has com
into force:

yT he on mode power consumption of a displ
with resolution MP (megapixels) and

gviewable screen area A (expressed in dm2

limit Y (expressed in watts and rounded up toshall not exceed the following limit PO:

the nearest whole number):
1. Screen Resolution <1 MP: Y = 23
2. Screen Resolution > 1 MP: Y = 28X

d

ga

"9
on

he
of
1L

Tier 2).

- Screen Resolution 1.1 MP:

PO = 6*(MP) + 0.775*(A) + 3
- Screen Resolution > 1.1 MP
PO = 9*(MP) + 0.775*(A) + 3

The power-consumption of high-end display
>= 24" for special applications shall be
calculated according to the following formul
[to be determined]

ay

S
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Displays

1. On - continued

b) 18 months after this Regulation has comeg
into force:

The on mode power consumption of a display
with resolution MP (megapixels) and viewahle
screen area A (expressed in dm2) shall not
exceed the following limit PO:

- Screen Resolution 1.1 MP:

PO = 6*(MP) + 0.775*(A) + 3

- Screen Resolution > 1.1 MP

PO = 9*(MP) + 0.775*(A) + 3

2.Sleep mode

a) 12 months after this Regulation has cq
into force:

The sleep mode power consumption shall
exceed 1W

ng¢ 6 months after this Regulation has cg

nbhe sleep mode power consumption shall

into force:

exceed 2.00 W

na@ 12 months after this Regulation has cg
into force:

nbhe sleep mode power consumption shall
exceed 1W

b) 18 months after this Regulation has came
into force the sleep mode power consumption

shall not exceed 1.00 W

3. Off mode

Same as in Regulation 1275/2008

Same as in Regulh®i75/2008

Same as in Regulation 1275/2008
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4. Power management

a) 12 months monitors- Same as in E*- 15
minutes after last interaction able to support
APD

a) 12 months monitors- Same as in E*- 15
minutes after last interaction able to support
APD

a) 12 months monitors- Same as in E*- 15
minutes after last interaction able to support
APD

b) Displays generating their own content 12
months after this Regulation has come into
force:

Must have at least one mechanism enabled

b) Displays generating their own content 12
months after this Regulation has come into
force:

ust have at least one mechanism enabled

default that allows the display to automaticallgdefault that allows the display to automatica

enter sleep or off mode after a period of 4
hours of user inactivity. For instance, data g
network connections must support powering
down the display according to standard
mechanisms, such as Display Power
Management Signalling.

enter sleep or off mode after a period of 4
rhours of user inactivity. For instance, data g
) network connections must support powering
down the display according to standard
mechanisms, such as Display Power
Management Signalling.

b) Displays generating their own content 12
months after this Regulation has come into
force:

ust have at least one mechanism enabled

enter sleep or off mode after a period of 4
rhours of user inactivity. For instance, data g
) network connections must support powering
down the display according to standard
mechanisms, such as Display Power
Management Signalling.

by

ligefault that allows the display to automatically

r
J
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