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INTRODUCTION

In just a few years, the appliance energy labelling programme has become a pillar of the European
Union’s strategy to promote energy efficiency. In Europe, few energy efficient policies present such a
positive evaluation as appliance labelling. Initially designed to inform consumers, the energy label has
proved to be effective in stimulating appliance manufacturers to produce more energy efficient
products and to encourage retailers to display them. The benefits and the impact of the European
Appliance label go well beyond the borders of the European Union and spill over to other sectors,
such as the car industry, for instance. The label has also become the basis of other energy efficiency
policies such as voluntary agreements, minimum energy efficiency standards, procurement
programmes and other demand-side management activities. The European energy label proves that a
harmonised policy scheme in a regional market is possible and that it can also deliver energy efficient
outcomes.

1. APPLIANCE LABELLING: A ELEMENT OF THE EUROPEAN
STRATEGY TO PROMOTE ENERGY EFFICIENT END-USE
TECHNOLOGY
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Labels and Standards Refrigerators

Labels only Clothes (tumble) dryers; clothes washers; clothes
washer-dryers, dishwashers; electric ovens; and

lamps

Standards only Hot-water boilers (gas), fluorescent lamp ballasts

Negotiated Agreements Clothes washers; televisions; videocassette
recorders, wall packs (plug in power supplies) and

audio equipment

1.1 MANDATORY INFORMATION LABELS – HISTORY AND CURRENT PRACTICE
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1 The following text is an updated version of the recent IEA publication “Energy Labels & Standards”.  ISBN
92-64-17691-8. From August 2000. Main author, John Newman
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2 At the time, the European Union was called the European Economic Community (EEC).
3 76/496/EEC: Council recommendation of 4 May 1976 on the rational use of energy for electrical
household appliances.
4 The EU's test protocols are the responsibility of the European Committee for Standardisation (CEN)
and European Electrotechnical Committee for Standardisation (CENELEC), which are federations of national
standards institutes from the nations of the European Economic Area (the European Union and the European
Free Trade Area, except Switzerland).  The establishment of these standards agencies was an important
component of the European market harmonisation process.  The Treaty of Rome, the founding agreement of
the European Union, established that any good which is lawfully produced and sold in one Member State should
be eligible to be freely transported and sold in all other Member States without being further modified, tested,
certified, renamed or otherwise changed (Article 30).  By law, CEN and CENELEC's technical standards must
be based on the international standards of the International Organization for Standardization (ISO) and the
International Electrotechnical Commission (IEC).
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Table A1-1 -- EC Implementing Directives Issued Under the 1992 Framework Directive
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5 The 1986 Single European Act and the resulting legislation for the Single European Market, Directive
83/189/EEC, stipulate that any country wishing to implement new rules which may affect trade between
Member States must notify the European Commission, and authorise the Commission to either block the
proposed rules for a six-month period or for one year, provided it releases its own proposal for harmonised
legislation.
6 Council Directive 92/75/EEC of 22 September 1992 on the indication by labelling and standard
product information of the consumption of energy and other resources by household appliances.
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1.3 NEGOTIATED AGREEMENTS

"#'-'&#./'&.3%*&A''+&.))'2,)%&)*&$2,-*/'&.,,3$.+('&'11$($'+($'%& $+&.&+*+B-'763.)*-8&2.++'-9& & P+
].+6.-8& !CR=>& )#'& M'-2.+& E'4'-.3& ;$+$%)-8& *1& 5(*+*2$(& :11.$-%& -'.(#'4& .+& .7-''2'+)& 0$)#
.,,3$.+('&2.+61.()6-'-%&)*&$2,-*/'&)#'&'11$($'+(8&*1&%,'($1$(&'+'-78B$+)'+%$/'&,-*46()%&A8&6,& )*
<=&,'-&('+)&A8&!CRZ9&HP5:>&!CRCJ&&"#'&.,,3$.+('&'11$($'+(8&7*.3%&0'-'&)0$('&$+(-'.%'4&/*36+).-$38
A8&)#'&.,,3$.+('&$+46%)-8>&$+&*-4'-&)*&,-'B'2,)&7*/'-+2'+)&-'763.)$*+9

P+&:676%)&!CCG>&Q'+2.-I&+*)$1$'4&)#'&56-*,'.+&T*22$%%$*+&)#.)&$)&$+)'+4'4&)*&'%).A3$%#&4*2'%)$(
%).+4.-4%& 1*-& '+'-78& '11$($'+(8& %).+4.-4%& *1& (3*)#'%&0.%#'-%& .+4& 4$%#0.%#'-%9&"#'&T*22$%%$*+
-'_'()'4& )#'& ,-*,*%.3& *+& %*2'& )'(#+$(.3& ,*$+)%>& )#'& ,-$+($,.3& *+'& A'$+7& )#.)& )#'& %).+4.-4%& 0'-'
4'1$+'4& $+& )'-2%& *1& .+& *6)4.)'4& '+'-78& )'%)& ,-*)*(*39& "#'& T*22$%%$*+& #.4& .3-'.48& (*+)-.()'4
2'2A'-%&*1&)#'&M5:&)*&(*+46()&.+.38%$%&*1&0')&.,,3$.+('%9&"#'&M5:&%)648&0.%&(*2,3')'4&$+&]6+'
!CCZ>& .+4& )#'& T*22$%%$*+& 6%'4& )#'& -'%63)%& )*& ,6-%6'& /*36+).-8& .7-''2'+)%& 0$)#& )#'& 56-*,'.+
E'4'-.)$*+&*1&Q*2'%)$(&:,,3$.+('&;.+61.()6-'-%& HT5T5QJ& )*& $2,-*/'& )#'& '+'-78& '11$($'+(8& *1
0.%#$+7&2.(#$+'%&.+4&4$%#0.%#'-%9

"#'& T5T5Q& /*36+).-8& .7-''2'+)& *+& (3*)#'%& 0.%#'-%>& .++*6+('4& $+& `()*A'-& !CCD>& %''I%& )*
$2,-*/'&)#'&56-*,'.+&./'-.7'&(*+%62,)$*+&*1&+'0&2*4'3%&A8&<=&,'-&('+)&H$+&-'3.)$*+&)*&)#'&+'0
2*4'3%& *1& !CCGJ& A8& )#'& '+4& *1& <===9& & P)& .33*0%& 1*-& %.3'%& *1& #$7#'-& (*+%62,)$*+& 2.(#$+'%& $+
N*6)#'-+& (*6+)-$'%& )*& A'& *11%')& A8& )#'& 2.-I')$+7& *1& 2*-'& '11$($'+)& .,,3$.+('%& $+& )#'& X*-)#'-+
(*6+)-$'%9&&"#'&1$-%)&%).7'&,#.%'4&*6)&(3*)#'%&0.%#'-%&$+&)#'&3.A'3&(3.%%'%&M>&E>&.+4&5&A8&)#'&'+4&*1
!CCDc&)#'&%'(*+4&%).7'&%''I%&)*&,#.%'&*6)&2.(#$+'%&$+&(3.%%&Q&#./$+7&%,$+&%,''4%&7-'.)'-&)#.+&K==
-,2&*-&(.,.($)$'%&7-'.)'-&)#.+&U&I7&A8&)#'&'+4&*1&<===9&&P+&.44$)$*+>&)#'&.7-''2'+)&(*+).$+%&%*2'
F%*1)& ).-7')%F& -'3.)$+7& )*& ('-).$+& 1'.)6-'%& )#.)& 2.8& *+38& A'& .,,-*,-$.)'& 1*-& ('-).$+& 7-*6,%& *1
(6%)*2'-%&*-&-'7$*+%>&*-&0#$(#&,-'%'+)&,.-)$(63.-&2.-I')$+7&,-*A3'2%9

"#'& 56-*,'.+& T*22$%%$*+& $%& ,6-%6$+7& '+'-78& '11$($'+(8& $2,-*/'2'+)%& *+& *)#'-& .,,3$.+('%& .%
0'339&&:7-''2'+)%&#./'&.3%*&A''+&+'7*)$.)'4&0$)#&56-*,'.+&:%%*($.)$*+&*1&T*+%62'-&53'()-*+$(%
;.+61.()6-'-%&H5:T5;J&)*&(6)&)#'&,*0'-&(*+%62,)$*+&*1&)'3'/$%$*+%>&/$4'*(.%%'))'&-'(*-4'-%&.+4
.64$*& '@6$,2'+)& 0#'+& )#'8& .-'& $+& %).+4A8& 2*4'9& "#'& T*22$%%$*+& $%& (*+)$+6$+7& )*& ,6-%6'
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7 The maximum allowable energy consumption is somewhat higher for subtropical and tropical climate
class models.
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2. THE FORM OF THE ENERGY LABELS

The EU appliance energy-labels all follow a similar format. The energy efficiency of a given appliance
is ranked into one of 7 bins graded from A to G. The information is presented with the seven
efficiency classes (A to G) shown as vertically stacked horizontal-pointed, coloured bars. The stack of
bars is always aligned to the left margin of the label with the A bar being at the top and the G bar at
the bottom. The length of the bars increases incrementally from A to G while above the A bar is
written More efficient and below the G bar Less efficient, so the respective length of the bars is intended to
enforce the message that A means lower consumption (shorter) while G means higher consumption
(longer). Similarly, the G bar is coloured bright red while the A bar is coloured deep green, while the
other bars are coloured in a progression between the two hues. The colour scheme is again chosen to
enforce the efficiency message as red is associated with danger and green with being environmentally
friendly. The efficiency of the specific appliance model is indicated by attaching a larger black arrow
that is aligned to the right and points back at the stacked efficiency class pointed-bars. The efficiency
class bar it points to indicate the efficiency of the model.

In order to solve the problem of designing an unique energy label for all European market where there
exist eleven official languages, the label presents two parts: a coloured background expressed in a given
language (in English in Figure 1 below) and a narrow sticker, in black and white containing technical
and rating information related to the particular model itself. The narrow sticker is now shipped with
the appliance when it leaves the manufacturer. The coloured background is provided to the retailer
within each country.  When receiving a new model for display, the retailer places first the coloured
background in the language of their customers and then places the information sticker to the right of
the coloured label. This process is summarised in the figure 1 below.
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Figure 1: The EU Label comprises two parts: a coloured background in a given language and a narrow
sticker containing the information of the appliance.
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In addition to indicating the appliance efficiency, the energy labels for the larger appliances contain
other information to indicate product performance. For cold appliances the energy consumption
under standard test conditions is shown, expressed as kWh/year, the net storage volume of the
refrigerator and the freezer compartments are indicated and the star-rating (temperature and
performance) of the freezer compartment is shown. The compressor noise in dB is an optional extra,
For clothes-washers the energy consumption is given as the kWh/wash-cycle tested under a standard
60oC wash programme. Although most European consumers use lower wash temperatures (40oC is
most common), appliance manufacturers prefer to test at 60oC so that the tests are more reproducible;
it is argued that the results are directly proportional to the energy consumed under a 40oC wash-
programme in the same machine. One of the most interesting features of the EU clothes-washer
energy-label is that the cleaning and spin-drying performance of the machines are also indicated using
two separate A to G scales. The format used is a horizontal listing of the performance scale written A
B C D E F G where the model performance ranking is highlighted in bold text, e.g. A B C D E F G.
The EU energy label is the only label which has such an explicit link between the appliance energy
efficiency and it’s performance. It is also mandatory to indicate the spin speed, water consumption and
washing capacity on the energy label, while noise may be indicated at the manufacturer’s discretion; see
Figure 2.
For clothes-dryers the energy consumption is given in kWh/drying-cycle measured under Norm EN
61121. The capacity and noise (discretionary) are shown and whether the dryer is an air-vented or
condenser type is indicated, see Figure 2.

The washer-dryer label shows both the energy consumption in kWh/wash-cycle tested under a
standard 60oC wash (for the wash-only mode) and also shows the energy consumption in kWh/wash-
dry cycle to wash and dry a full capacity wash-load at 60oC. The washing performance is indicated in
the same manner as the clothes-washer label, ranked from A to G. Spin-speed (rpm), washing capacity
(kg), drying capacity (kg of cotton wash) and water consumption (litres per full wash-cycle) are shown.
The noise is again discretionary for the manufacturers and has a separate entry for the washing,
spinning and drying cycles.. The test method requires that half the load be removed before the dry
cycle starts. The dishwasher label is reminiscent of the clothes-washer label. Energy efficiency if grade
from A to G on the colour bar scale but wash performance, and drying performance are also graded
from A to G using emboldened horizontal lettering. Energy consumption is indicated in units of
kWh/wash-cycle using a large font while the number of standard place settings, water consumption in
litres/wash-cycle and noise (dB) are shown in smaller fonts, see Figure 2.
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Figure 2:  The EU Energy Labels for Cold Appliances, Clothes Washer, Dishwasher & Clothes Drier
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The appliance brand and model number are clearly indicated on all the above energy-labels. Energy
labels for household lamps have posed a unique problem because lamps are generally a small, low
value item compared to white goods. Additionally, there is a huge amount of trade and resale of lamps
across European boundaries, which has meant that it was not practical to use an energy label
comprised of two parts that are need to be separately attached to the product at the point of sale. In
response to this the Commission proposed a greatly simplified energy label that resembles the energy
labels for white goods but has much less text and information in order to enable a generic language
label to be produced. The result is shown in Figure 3. The Commission dispensed with applying a
separately produced label to the product but requires the label to be printed on the lamp packaging.
The label must be printed in colour (the left hand image) if the lamp packaging is polychromatic but
can be monochrome (the right hand image) if the packaging is also monochromatic. The word energy is
written at the top of the label with a variety of endings that spell energy in 9 of the 10 EU languages.
The Greek spelling is written above the main word. In addition to indicating the lamp’s energy
efficiency from A to G the label also indicates the light output in Lumens, the rated power in watts,
and the average lamp lifetime in hours. The problems of language means that this label even more
than the other EU labels is a compromise between clarity and practicality. It is hoped that at least
some consumers will know that the Lumen, Watt and h terms refer to light output, rated power and
average lifetime respectively although this has not yet been tested. It is also hoped that the high
purchasing rate of lamps will greatly add to consumer recognition of the energy label and that this will
help to reinforce the message from all the labels.

Figure 3: The EU Energy Labels for Lighting Sources
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3. CALCULATING EU ENERGY-LABEL EFFICIENCY CLASSES

E*-&(*34B.,,3$.+('%&)#'&'11$($'+(8&(3.%%&7-.4'%&:&)*&M&.-'&4'1$+'4&1*-&'.(#&,-*46()&(.)'7*-8&$+&)'-2%&*1&.+
'+'-78& '11$($'+(8& $+4'\& P& H4'1$+'4& .%& )#'& )'%)'4& 2*4'3& '3'()-$($)8& (*+%62,)$*+& 4$/$4'4& A8& )#'& ,-'%(-$A'4
d./'-.7'e&2*4'3&(*+%62,)$*+&1*-&.&6+$)&*1&)#'&%.2'&.4_6%)'4&/*362'J&.%&7$/'+&$+&".A3'&!9

Table 1. Relative efficiency grades used in the EU energy label for cold-appliances

Energy Efficiency Index I Energy Efficiency Class
I < 0.55 A

0.55 ≤ I < 0.75 B
0.75 ≤ I < 0.90 C
0.90 ≤ I < 1.00 D
1.00 ≤ I < 1.10 E
1.10 ≤ I < 1.25 F

1.25 ≤ I G

Thus, a G class model uses 125% or more energy of an “average” cold-appliance of the same type and
the same adjusted volume, while an A class model uses less than 55% of an average appliance of the
same type and adjusted volume. The energy consumed by an average appliance of a given type and
adjusted volume is calculated from the appropriate average performance reference line equation given
in Table 1 and based on the values measured under the norm EN 153.

The efficiency spread indicated in these classes is based on several considerations. Firstly, that the
efficiency of models on the EU cold-appliance market tends to be distributedR like a slightly skewed
gaussian function except that there is a long tail on the side of the inefficient models while the
efficiency of the most efficient model is bounded. Secondly, that the aim of the label is to encourage
people to buy more efficient appliances - this means that it is not necessary to set the width of the
efficiency classes such that there are an equal number of models in each class, but rather in such a way
that it is a compromise between reflecting the real efficiency distribution of the market at the time that
the label is introduced and the efficiency distribution one may hope to achieve after some years.
Thirdly, that the highest efficiency class needs to be theoretically attainable even if it is not attained by
any model at the time the label is introduced.

When the cold-appliance energy label was introduced in 1994 there were almost no models in the A
efficiency class available on the market; however, a detailed engineering analysis had shown that it was
quite possible to manufacture A class models. Since that time several hundred A class models have
become available on the EU market, justifying the principle of leaving the top efficiency class almost
empty when a new labelling benchmark is set.
For clothes-washers the efficiency class grades A to G in terms of their specific energy consumption
(kWh/kg) at rated capacity for a 60 oC wash cycle as given in Table 2 and as measured under norm EN
60456.

                                                     
8 The efficiency distribution refers to the graph one would see if one plotted a frequency distribution showing
the number of models (on the y-axis) within any bracket of the energy efficiency index, I, on the x-axis.
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Table 2. Relative efficiency grades used in the EU energy label for clothes-washers

Energy consumption ‘C’ in kWh per kg washed
for standard 60 oC cotton cycle using the
CENELEC harmonised test standard

Energy Efficiency Class

C ≤ 0.19 A
0.19 < C ≤ 0.23 B
0.23 < C ≤ 0.27 C
0.27 < C ≤ 0.31 D
0.31 < C ≤ 0.35 E
0.35 < C ≤ 0.39 F

0.39 < C G

For the clothes-dryers the efficiency class grades A to G in terms of their specific energy consumption
(kWh/kg) for a dry cotton drying cycle as given in Tables 3a and 3b and as measured under norm EN
61121. A distinction is made between air-vented dryers and condensing dryers because the air-vented
dryers provide a slightly lower service as the moisture extracted from the clothes remains in the vented
air for these dryers while it is condensed by a dehumidifier for the condenser dryers. On average the
air-vented dryers have slightly lower energy consumption and are typically 36% less expensive than the
condenser dryers.

Table 3a. Relative efficiency grades used in the EU energy label for air vented clothes dryers

Energy consumption ‘C’ in kWh per kg  of
load for a ‘dry cotton’ drying cycle, determined
using the CENELEC harmonised test standard

Energy Efficiency Class

C ≤ 0.51 A
0.51 < C ≤ 0.59 B
0.59 < C ≤ 0.67 C
0.67 < C ≤ 0.75 D
0.75 < C ≤ 0.83 E
0.83 < C ≤ 0.91 F

0.91 < C G

Table 3b. Relative efficiency grades used in the EU energy label for condensing clothes dryers

Energy consumption ‘C’ in kWh per kg  of
load for a ‘dry cotton’ drying cycle, determined
using the CENELEC harmonised test standard

Energy Efficiency Class

C ≤ 0.55 A
0.55 < C ≤ 0.64 B
0.64 < C ≤ 0.73 C
0.73 < C ≤ 0.82 D
0.82 < C ≤ 0.91 E
0.91 < C ≤ 1.00 F

1.00 < C G

For washer-dryers the efficiency class grades A to G in terms of their specific energy consumption
(kWh/kg) at rated capacity for a 60 oC wash cycle and dry cotton drying cycle as given in Table 4 and
measured according to norm EN 50229.
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Table 4. Relative efficiency grades used in the EU energy label for washer-dryers

Energy consumption ‘C’ in kWh per kg
complete operating (washing, spinning and

drying) cycle using standard 60 oC cotton cycle,
and ‘dry cotton’ drying cycle, determined using

the CENELEC harmonised test standard

Energy Efficiency Class

C ≤ 0.68 A
0.68 < C ≤ 0.81 B
0.81 < C ≤ 0.93 C
0.93 < C ≤ 1.05 D
1.05 < C ≤ 1.17 E
1.17 < C ≤ 1.29 F

1.29 < C G

For dishwashers the efficiency class grades A to G in terms of the energy consumption on the normal
programme (kWh/cycle) based on Norm EN 50242. Both the cleaning and drying performance are
ranked from A to G. The number of standard place settings and water consumption are also indicated
on the energy label. The energy efficiency is determined by defining a reference energy consumption
value CR from:

CR = 1.35 + 0.025 ×
S

when S ≥ 10

= 0.45 + 0.090 ×
S

when S ≤ 9

where S is the capacity of the appliance in standard place settings. An energy efficiency index EI is then
defined as:

where C is the energy consumption of the appliance. The efficiency classes are then given according to
Table 5.

Table 5. Relative efficiency grades used in the EU energy label for dishwashers

Energy efficiency index, EI Energy Efficiency Class
EI < 0.64 A

0.64 ≤ EI < 0.76 B
0.76 ≤ EI < 0.88 C
0.88 ≤ EI < 1.00 D
1.00 ≤ EI < 1.12 E
1.12 ≤ EI < 1.24 F

EI ≥ 1.24 G

For household lamps the energy efficiency of a lamp is classed as A if:
for Fluorescent lamps without integral ballast (i.e. those requiring a ballast and/or other control gear

to connect them to the mains)

And for other lamps if:
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where Φ is the lumen output of the lamp and W is the power input into the lamp in watts.
If a lamp is not in class A then a reference wattage WR is calculated from:

when Φ > 34 lumens

when Φ ≤ 34 lumens

The energy efficiency index of the lamp is then set as:

where W is the power input into the lamp in watts. The energy efficiency classes are then set as
indicated in Table 6.

Table 6. Relative efficiency grades used in the EU energy label for household lamps

Energy efficiency index, EI Energy Efficiency Class
EI < 0.60 B

0.60 ≤ EI < 0.80 C
0.80 ≤ EI < 0.95 D
0.95 ≤ EI < 1.10 E
1.10 ≤ EI < 1.30 F

EI  ≥ 1.30 G

The household lamps directive does not cover low voltage halogen lamps or reflector lamps, both of
which have growing market shares in the EU.

All the product energy efficiency classifications used in the labels described have been chosen as a
compromise between the desire to reflect the efficiency distribution in energy performance of models
on the market at the time the labelling structure is introduced and the goal of encouraging the market
to move into higher efficiency classes. The selection of limits for the upper efficiency classes in the EU
has generally been chosen in the light of a comprehensive product engineering analysis to determine
the scope of untapped cost-effective high-efficiency design modifications. In the case of the cold
appliances, clothes-washers and clothes-dryers for example, there were virtually no models in the A
class when the labels were first introduced.

% ≤ × + ×=<G ==!=U9 9Φ Φ
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4. CONCLUSION: BEYOND THE EUROPEAN APPLIANCE ENERGY
LABELLING

In 1999, Europe introduced the directive
1999/94/EF regarding consumer
information on fuel economy and CO2

emissions for passenger vehicles.  EU
Member States are free to choose the format
for labelling car fuel economy and CO2

emissions.  Denmark and The Netherlands
are the first European countries to
implement the directive and they chose to
adapt the appliance labels.  Figure 4 presents
the new Dutch car label. Other EU countries
are likely to also adapt the convenient A to G
label for this car directive. In Austria, the
same A to G label is used for labelling energy
performance of buildings. Hence the effect
of the European Appliance label goes well
beyond the appliance market.

This wider use of energy labels is believed to
reinforce consumers’ attitudes and awareness
of the energy consumed by appliances and
equipment in all sectors and thus stimulate
the demand for more efficient products
which will have ongoing benefits for the
global environment.

Figure 4: The Dutch label for fuel economy
and CO2 emissions for passenger vehicles.
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