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A quick history of EU equipment
energy efficiency policy

A The EU adopted a framework directive on energy labelling in
1992 and subsequently issued individual labelling regulations
from 1995 onwards

A Some individual EU countries had energy labelling and/or
efficiency standards from as early as the 1960s but most did not

A The development of the EU and the single market necessitated a
common product regulatory platform and now it is agreed that
product regulatory policy is managed by the European
Commission with consultation to the EU Member States

A The first EU level MEPS were set for refrigerators, boilers and
fluorescent lamp ballasts coming into force around 1998;
however, it was not till the passage of the Ecodesign directive in
2005 that framework legislation entered into force for a wide
variety of equipment types

A Prior to that the Commission relied more heavily on the
negotiation of voluntary agreements with major industry
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A quick history of EU equipment
energy efficiency policy

A TheEco-design directive was firecast o0
DIRECTIVE 2009/125/EC OF THE EUROPEAN PARLIAMENT
AND OF THE COUNCIL of 21 October 2009 establishing a
framework for the setting of ecodesign requirements for energy-
related products

A This broadened the scope to include non-energy using but
energy influencing or related products such as windows, tyres
and insulation

A The 1992 Energy labelling framework directive was also recast
In 2010 to include non-domestic products and to include non-
energy using but energy influencing or related products

A Energy labelling of cars and buildings is covered in separate
directives

A Eco-labelling is also treated separately
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A quick history of EU equipment
environmental policy: Eco-labelling

The European Ecolabel is a voluntary scheme, established in
1992 to encourage businesses to market products and services
that are kinder to the environment. Products and services
awarded the Ecolabel carry the flower logo, allowing consumers
- including public and private purchasers - to identify them
easily.

Today the EU Ecolabel covers a wide range of products and
services, with further groups being continuously added.

The eco-label covers a broad range of products including most
of those subject to energy labelling
The directive is being revised with the intention of:

adding more product groups / quicker criteria development process / "
product group development by the Commission /.

reduction of annual fees {E[ﬂﬂh[ﬂ
simplification of assessment procedure e
more focus on the most significant environmental impacts of

NAVIGANT products, while keeping the ambition levels high
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The original EU refrigerator energy label of 1995

Energy

Manufacturer Logo
Model ABC
123

More efficient

G)'I'I

Less efficient
Energy consumption kWh/year 350

(Based on standard test results for 24h)

Actual consumption will
depend on how the appliance is
used and where it is located

Fresh food volume | 200
Frozen food volume | 80

*
Noise 40

(dB(A)re 1 pW)

Further information is contained
in product brochures

Norm EN 153 May 1990
Refrigerator Label Directive 94/2/EC
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The new and original EU refrigerator energy labels
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Option A (new label)

00
| |ENERGSS

Viva DAC634E

ENERGIA - EHEPIVIA 32 9
ENEPTEIA - ENERGLIA
ENERGY - ENERGIE - ENERGI kWh/annum

I 4)))

157, 87 L 41 45

2010/1060

Not actual size

Refrigerators and freezers

Option B (old label)
Energy
Man ufacturer Viva
Model
DAC635E
More efficient

Less efficient

Energy consumption kWh/year

(Based on sandardtest results for 24h)

Actual consurption vill
depend on how tre amplanceis
used and wrere it is bcated

Fresh foodvolume | 200
Frozen foodvolume | 80
Noise 40
(dB(Ayre 1 pW)
Further informatian is contaned AKX A
In product troctures *
* *
*

Nom EN 153 May ) S
Remberatar Lavel Dretive S4n/EC




Range/menu of EE levels

Theory of market transformation ¢ how does it relate to thresholds?

—Standards and
labels

—No standards or
labels

!
—>

Standards only

Sales

¢ Minimum standards
Energy Labels "pull” “\ "push” the market

the market

/]
T~
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Evolution of the EU refrigerator market
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Evolution of the EU refrigerator market
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Range/menu of EE levels

Theory of market transformation ¢ how does it relate to thresholds?

AUnless it is a mandatory minimum requirement the way suppliers
choose to position products in relation to EE performance
thresholds is voluntary; therefore their response is based on their
perception of risk i.e. of costs versus rewards

AThe risk to suppliers of non -engagement is much higher if the
product performance must be reported to the market (e.g. via
mandatory categorical labelling) and on the flipside the reward
from engagement is much higher when this happens

AThe skill for policy makers is to set thresholds that:

U can be met in principle

U are not so easy to meet that they lead to rapid saturation

U are not so costly to meet that no producer will engage

U strongly stimulate on -going EE improvement

NAVIGANT
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Range/menu of EElevels: Additional factors to consider

AThe clarity with which the EE thresholds are conveyed to the market

AMarket volumes where policy applies t voluntary policy signals set
for large economies are much more likely to stimulate a response

Aproduction investment cycles and the durability of the performance
thresholds ¢+ can producers expect the thresholds to be in place long
enough for them to gain a return on the extra investment needed to
supply products to meet them?

ACurrent LCC vs EE and learning rates (past and expected)
AThe interaction of the EE distribution of the market compared to:
U other international markets

U BAT (domestically and globally)

U max-tech EE levels

u the life cycle cost as a function of efficiency

U the potential for subsidies to influence the first cost and

©201 avigan tConsuItm Inc. /kv I G /A\ N T
other-market-building (e.g. bulk and tech procuremenIWER&D)



~~clacplechnical-economic analysis results
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!_\C|88DTechn|caI-econom|c analysis results
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EU M.S. sensitivity ana
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Benchmarking Room Air Conditioner Policy Settings:

Comparable SEER/APF MEPRs Requirements by Economy Under Each National Test
Procedure, for variable-speed, non-ducted split AC Units - The results show Japan currently
has the most ambitious policy settings

US <19 kW
8,00

Japan 6 <CC <28 kW, w EU 2013, < 12 kW, GWP<1!

=¢=T0 US norm
== To Japan CSPE nor
=== To China norm

=>é=T0o Koreanorm
EU 2014, < 6 kW, GWP<1! ==ie=To EU Norm

=®-To Japan APF norr

China VSD 2008 < 4.5 k! EU 2014, < 6 kW, GWP>1!

EU 2014,12 > CC >= 6 kW U 2014,12 > CC >=6 kW
GWP>150 GWP<150

Source: CLASP AC Harmonisation study



Benchmarking refrigerator-freezer energy consumption

Robust Comparison of Energy Consumption (kWh/year) for Individual Models by Volume
(litres), with a best fit (power) line added - The results show the UK has the lowest UECs at
modest volumes and Korea does at larger volumes
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Impact of thresholds t EU refrigerator label
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Range/menu of EE levels

Subsidies can have a big impact e.g. Italian refrigerator sales before and
after tax rebate of up to 20% of cost for A+/A++ is introduced in 2008

2000 2001 2002 2003 2004 2005 2006 2007 2008

EUnknown BD-GC OC EHB OA DA+ BA++

o NAVIGANT
©2011 Navigant Consulting, Inc. 18
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The new EU dishwasher label of 2011

Dishwashers

00
BE

BOSCH SMS65E12GB

ENERGIA - EHEPIMA - ENEPIEIA 262
ENERGIA - ENERGY - ENERGIE

s kWh/annum
m(} <)
x13

ABCDEFG

1820

L/annum

2010/1059

Not actual size
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Evolution of the EU dishwasher market
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The new EU clothes washer label of 2011

Washing Machines

00
. [ENERGOS

Whirlpool WWDL 6400

_

ENERGIA - EHEPTMS - ENEPTEIA 224
ENERGIJA - ENERGY - ENERGIE kWh/annum
ENERGI

. ﬁ a)(9e)
b 5948

A PETRTT

9272|| 6,0 ||Bcoerc|| V©
L/annum kg P \77dB)

2010/1061

N AV I G A N T Not actual size
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EU Clothes Washers

Saturation at A led to new label classes: A+ and then A++ and A+++

2004

10 M5 of EU-15 B Central European countries

B Cthers OC OB OA B+A
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Evolution of the EU clothes washer market
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The new EU television label of 2011

Televisions

00
LD 4

LC-32LEG31E

ENERGIA - EHEPTUSA F ~
ENEPTEIA - ENERGLA

Exg:gr-znsaele 60
I O 41 kWh/annum
E M Watt 1 )
80 32
cm
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2010/1062 - 2011
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Evolution of the EU clothes dryer market
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Dcla Energy efficiency needs to be visible

Energy

Martacturer
Mok

Logo
ABC
123

Mure efficient

zukunft ha'Uf ENERGIEPASS

Modernisierungstipps

Semnw gena 010750018 . 15, Janwar 2004

o Hauptstrasse 28, 104568 Barkn

Modernisierungstipps 1
Einbou oinos Bronnweortkossols mit zontraler

Less efficient Warm g und Zirkulal
Pkl 350 Einbau von Fenstern mat 3
clad @reuna ol siner 2-Scheiben-Wiarmeschutzverglasung, Uy, » 1.7 Wim“K) Yell =3
o e e N | wiasm
DaAmmung der Aul mit 10 cm D&
Fresh food volume | 200
Frozenfood wolume | a0 i}
EX==5 ~
Noise an
GABGRrs 1 B 1
MBS — e
e ol i
*
SRS, rak Ournt bt e rtirenenyabont vom 202,53, st cren_ 141 vy o e b

et 40 0 €O pu"e sngraen

Modernisierungstipps 2

Einbau oines Bronnwertkessels mit zentraler
Winmwasserberetung ohne Zirkulation, Solarsniage und
zontraler Zu- und Abluftaniage mit 80% Wikrmerickgewinnung
Einbau von Fenstem mit siner Zwoi-Scheden-Warme- A tvace
schutzvergtasung, Uy, = 1,7 Wi(m'K)

Dimmung der Aulenwand mit 8 cm DEmenstod

Diimmung der Dachfidchon mit 10 cm Dammstot!
Dimmung unter der Kellerdecks mit 4 cm Dammstolf i

Dot skt dur Arimivanergetedert wne 22,5 st s T0__ sws pru ' et iete,
o wartws 100 1y 00 't wmgmeent

@o=—=@

(rpmirsme Aatatter

K. Weortbau AG Architekturbin Moyer
Mitorstr. 182 Fassadensty 182
10458 Bertin 10123 Beriin
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%Clasp The new EU label for tyre fuel efficiency

@_

- 2009/... - C1




TTOT uoss|wwo ueadoing & Jog YHA

@—\clasp EU: Energy consumption by end-use

ENERGY-USING PRODUCTS m;q
EU-27 (2007) 115

oil 106

gas
renew 64 16

5§

nuc 206 Total 1792
0il 646
Gas 433
Coal 3™~
Muclear 241
Renew 145
err-2

H.loss

Medium
555 Mtoe=24.720 P) Temperature

(100600 *C)

Low Temperature {<100°C)
15.375

gas CH bollers 7.000

Source: VHK



Qaclasp EU: Ecodesign product studies

Ecodesign EuP preparatory studies

s

coverage (Jan. 2011)
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Adopted Eco-design and new labelling regulations

Product Date of entering into force
Ecodesigr Amendment Labelling

Standby/Off-mode losses of EuPs 07-Jan-09
Simple set top boxes 25-Feb-09
Domestic lighting (general lighting) 13-Apr-09 01-Sep-09
Tertiary lighting 13-Apr-09
Battery chargers and external power supplies 27-Apr-09
Televisions 12-Aug-09 20-Dec-10
Electric motors (>0.75kW and <375kW) 12-Aug-09
Water circulation pumps 12-Aug-09 Apr-11
Domestic refrigerators and freezers 12-Aug-09 20-Dec-10
Domestic washing machines 01-Dec-10 20-Dec-10
Domestic dishwashers 01-Dec-10 20-Dec-10
Ventilation fans 26-Apr-11

Room air conditioners Adopted by Regulatory Committe 31 May 2011

NAVIGANT
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Eco-design Lots under regulatory consultation

Product Status Lot No.
Laundry driers Consultation Forum 25 June 2010

Vacuum cleaners Consultation Forum 8 Sept 2011

Complex set top boxes Voluntary agreement discussed

Directional lighting Meeting w ith technical subgroup 23 Sept 2011

Networked standby losses  Consultation Forum 14 September 2011
Medical imaging equipment Consultation Forum 17 Nov 2009
Boilers Regulatory Committee postponed
Water heaters Regulatory Committee postponed

PCs and computer monitors Regulatory Committee postponed
Impact assessment and ISC of proposed Voluntary
Imaging equipment Agreement
Electric pumps Regulatory Committee postponed
Commercial refrigeration Consultation Forum 23 April 2010

NAVIGANT
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Eco-design Lots awaiting regulatory consultation

Product Status Lot no.
Solid fuel small combustion study completed but awaiting validation 15
Non-tertiary coffee machines study completed 25
Refrigerating and freezing eq study completed ENTR 1
Distribution and power trans  study completed ENTR 2
Sound and imaging equipmerdtudy completed ENTR 3
Residential ventilation and k study completed but Consultation Forum nc 10

NAVIGANT
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Eco-design Lots where technical study is ongoing

or pending

Product Status Lot No.
: Local room heating products Study ongoing. Final report expected in Dec 2011. 20
; Central heating products (otl Study ongoing. Final report expected in Dec 2011. 21
L Study ongoing. Final stakeholder meetings 24-25
- Domestic and commericial o March 2011. 22
L Study ongoing. Final stakeholder meetings 24-25

Domestic and commericial h March 2011. 23
: Professional wet appliances Study ongoing. 24
: Industrial ovens Study ongoing. Final report expected Nov 2011. ENTR 4
: Machine tools Study ongoing. Final report expected in late 2011. ENTR 5
: Tertiary air conditioning Study ongoing. Final report expected in Sept 2011. ENTR 6

Product Status Lot No.
] Uninteruptible power suppliexall for tenders 27
L] Pumps for waste water Call for tenders 28
L] Large pumps, pumps for poo Call for tenders 29
: Special motors Call for tenders 30
: Compressors Call for tenders 31
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Overall efficiency of an incandescent

lamp = 2%

38 units

‘ enter transmission
Power plant linas
losses: y
62 units Transmnssmn
v, line losses:

2 units

—
o

Energy con
of coal: 100

Example of energy lost durin > O |
and transmission. Imagine tl O

needed to illuminate an incal
bulb contains 100 units of energy when jt ~ °fheat 5%3
enters the power plant. Only two units of ‘

energy eventually light the bulb. The Energy used to
remaining 98 units are lost along the way, pawer S B UL

primarily as heat.

©2009 Navigant Consulting, Inc.
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EU phase-out of incandescent lamps

A EU Heads of State adopted the phase-out policy in March 2007
and the Ecodesign regulation was issued in April 2009

A It sets the phase-out to occur over 6 stages as follows:

Stage 1: 1 September 200¢
Stage 2: 1 September 201C
Stage3: 1 September 2011
Stage 4: 1 September 2012
Stage 5: 1 September 201&
Stage 6: 1 September 2016

NAVIGANT
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EU phase-out of incandescent lamps

v
v
o

A EU Heads of State adopted the phase-out policy in March 2007
and the Ecodesign regulation was issued in April 2009

A For frosted lamps they only permit EU energy label class A
lamps or better to be sold from September 2009 but for clear
lamps the requirements are phased in such that all clear GLS
are precluded from sale by September 2012 and that from
September 2016 all clear lamps of whatever type and cap (base)
have to be label class C or better

A The last factor in the decision over the timing was a detailed
analysis of the impact of the EU phase-out combined with those
elsewhere (US, Canada, Australia, Switzerland, Philippines, etc.)
on the global supply of CFLi and other substitutes

NAVIGANT
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EU phase-out of incandescent lamps

A The regulations are specified in terms of whether the lamp is
clear or frosted, the lumen output level and whether the light
output is omni-directional or directional (pending regulation in a

separate directive)

Table Al: Minimum requirements

Maximum rated power (Pmax)

Application date for a given rated |l uminous fI
Clear lamps Non-clear lamps

Stages 1to 5 08x(0.883A + 0. 049A)| 02480 +0. 0103 ~n

Stage 6 0.6x(0.884A +0. 049An)|0248An +0. 0103 A

Table A2: Exceptions

Scope of the exception Maximum rated power

(W)

Scope of the exception Maximum rated power

(W)

Clear lamps 60 Im Ot 0950 Im in Stage 1 Pmax=1.1*(0.888A +0. 04 9 )
Clear lamps 60 Im Ot O725 Im in Stage 2 Pmax=1.1*(0.883A + 0. 04 9 )
Clear lamps 60 Im Ot 0450 Im in Stage 3 Pmax=1.1*(0.888A +0 . 04 9 )
Clear lamps with G9 or R7s cap in Stage 6 Pmax=0.8*(0.88an + 0. 04 9 A)

NAVIGANT
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EU phase-out of incandescent lamps

v
v
o

A EU Heads of State adopted the phase-out policy in March 2007
and the Ecodesign regulation was issued in April 2009

A For frosted lamps they only permit EU energy label class A
lamps or better to be sold from September 2009 but for clear
lamps the requirements are phased in such that all clear GLS
are precluded from sale by September 2012 and that from
September 2016 all clear lamps of whatever type and cap (base)
have to be label class C or better

A The last factor in the decision over the timing was a detailed
analysis of the impact of the EU phase-out combined with those
elsewhere (US, Canada, Australia, Switzerland, Philippines, etc.)
on the global supply of CFLi and other substitutes
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EU phase-out of incandescent lamps:
iImplied demand for CFLs
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Global phase-out of incandescent lamps:
Implied demand for CFLs
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EU Ecodesign approach i some key features

A Among all the maj or HEacdesigo diiectise t h e
had arguably taken the broadest approach to analysing and
attempting to capture energy savings through regulation (or
negotiated voluntary agreements)

A End-uses are assessed at the major service provision or
functi onal | ev el and nNnhorizontal o

1W standby power limit across all products

The requirement for electric motors to reach a higher efficiency
level if sold without an integrated variable speed drive than with
one

A The fans directive, which covers all electric fans from 500kW to
as little as 150W

A The lighting directives that cover all domestic lighting or all
tertiary lighting

o T
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EU Ecodesign approach i some key features

A Implementing measures consider all environmental impacts of
the products over their life cycle, from cradle to grave: including
In use energy, embodied energy and non energy related
environmental impacts
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The degree to which MEPS treat

the system is important
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QDC|88D EU MEPRs coverage: Domestic
Actual MEPRs coverage 2010
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C@CIaSp EU MEPRs coverage: Commercial
Actual MEPRs coverage 2010
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