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DIRECTIVE 2006/32/EC OF THE EUROPEAN PARLIAMENT
AND OF THE COUNCIL

of 5 April 2006

on energy end-use efficiency and energy services and repealing
Council Directive 93/76/EEC

(Text with EEA relevance)

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE
EUROPEAN UNION,

Having regard to the Treaty establishing the European Community, and
in particular Article 175(1) thereof,

Having regard to the proposal from the Commission,

Having regard to the opinion of the European Economic and Social
Committee (),

Having regard to the opinion of the Committee of the Regions (?),

Acting in accordance with the procedure laid down in Article 251 of the
Treaty (%),

Whereas:

(1)  In the Community there is a need for improved energy end-use
efficiency, managed demand for energy and promotion of the
production of renewable energy, as there is relatively limited
scope for any other influence on energy supply and distribution
conditions in the short to medium term, either through the
building of new capacity or through the improvement of trans-
mission and distribution. This Directive thus contributes
to improved security of supply.

(2) Improved energy end-use efficiency will also contribute to the
reduction of primary energy consumption, to the mitigation of
CO, and other greenhouse gas emissions and thereby to the
prevention of dangerous climate change. These emissions
continue to increase, making it more and more difficult to meet
the Kyoto commitments. Human activities attributed to the energy
sector cause as much as 78 % of the Community greenhouse gas
emissions. The Sixth Community Environment Action
Programme, laid down by Decision N° 1600/2002/EC of the
European Parliament and of the Council (*), envisages that
further reductions are required to achieve the United Nations
Framework Convention on Climate Change long-term objective
of stabilising greenhouse gas concentrations in the atmosphere at
a level that would prevent dangerous anthropogenic interference
with the climate system. Therefore, concrete policies and
measures are necessary.

(3) Improved energy end-use efficiency will make it possible to
exploit potential cost-effective energy savings in an economically

(") OJ C 120, 20.5.2005, p. 115.

(» OJ C 318, 22.12.2004, p. 19.

(®) Opinion of the European Parliament of 7 June 2005 (not yet published in the
Official Journal), Council Common Position of 23 September 2005 (OJ
C 275 E, 8.11.2005, p. 19) and Position of the European Parliament of
13 December 2005 (not yet published in the Official Journal), Council
Decision of 14 March 2006.

(*) OJ L 242, 10.9.2002, p. 1.
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efficient way. Energy efficiency improvement measures could
realise these energy savings and thus help the Community
reduce its dependence on energy imports. Furthermore, a move
towards more energy-efficient technologies can boost the
Community's innovativeness and competitiveness as underlined
in the Lisbon strategy.

(4 The Communication from the Commission on the implementation
of the first phase of the European Climate Change Programme
listed a directive on energy demand management as one of the
priority climate change measures to be taken at Community level.

(5)  This Directive is consistent with Directive 2003/54/EC of the
European Parliament and of the Council of 26 June 2003
concerning common rules for the internal market in electricity (')
and with Directive 2003/55/EC of the European Parliament and
of the Council of 26 June 2003 concerning common rules for the
internal market in natural gas (?), which provide for the possi-
bility of using energy efficiency and demand-side management as
alternatives to new supply and for environmental protection,
allowing Member State authorities, infer alia, to tender for new
capacity or to opt for energy efficiency and demand-side
measures, including systems for white certificates.

(6)  This Directive is without prejudice to Article 3 of Directive
2003/54/EC, which requires that Member States ensure that all
household customers and, where Member States deem it appro-
priate, small enterprises, enjoy universal service, that is the right
to be supplied with electricity of a specified quality within their
territory at reasonable, easily and clearly comparable, and trans-
parent prices.

(7)  The aim of this Directive is not only to continue to promote the
supply side of energy services, but also to create stronger
incentives for the demand side. The public sector in each
Member State should thus set a good example regarding invest-
ments, maintenance and other expenditure on energy-using
equipment, energy services and other energy efficiency
improvement measures. Therefore, the public sector should be
encouraged to integrate energy efficiency improvement consider-
ations into its investments, depreciation allowances and operating
budgets. Furthermore, the public sector should endeavour to use
energy efficiency criteria in tendering procedures for public
procurement, a practice allowed under Directive 2004/17/EC of
the European Parliament and of the Council of 31 March 2004
coordinating the procurement procedures of entities operating in
the water, energy, transport and postal services sectors (%), and
Directive 2004/18/EC of the European Parliament and of

(") OJ L 176, 15.7.2003, p. 37. Directive as amended by Council Directive
2004/85/EC (OJ L 236, 7.7.2004, p. 10).

(®» OJ L 176, 15.7.2003, p. 57.

(®) OJ L 134, 30.4.2004, p. 1. Directive as last amended by Commission Regu-
lation (EC) No 2083/2005 (OJ L 333, 20.12.2005, p. 28).
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®)

©

(10)

1)

(12)

the Council of 31 March 2004 on the coordination of procedures
for the award of public works contracts, public supply contracts
and public service contracts ('), the principle of which was
confirmed by the judgment of 17 September 2002 of the Court
of Justice in Case C-513/99 (?). In view of the fact that adminis-
trative structures vary widely between Member States, the
different types of measures which the public sector may take
should be taken at the appropriate national, regional and/or
local level.

There is a large variety of ways in which the public sector can
fulfil its exemplary role: besides the applicable measures listed in
Annex III and VI, the public sector may, for example, initiate
energy-efficiency pilot projects and stimulate energy-efficient
behaviour of employees. In order to achieve the desired multiplier
effect, a number of such actions should be communicated in an
effective way to individual citizens and/or to companies, whilst
emphasising the cost benefits.

The liberalisation of the retail markets for final customers for
electricity, natural gas, coal and lignite, heating, and in some
cases even district heating and cooling, has almost exclusively
led to improved efficiency and lower costs on the energy gener-
ation, transformation and distribution side. This liberalisation has
not led to significant competition in products and services which
could have resulted in improved energy efficiency on the demand
side.

In its Resolution of 7 December 1998 on energy efficiency in the
European Community (%), the Council endorsed a target for the
Community as a whole to improve energy intensity of final
consumption by an additional one percentage point per annum
up to the year 2010.

Member States should therefore adopt national indicative targets
to promote energy end-use efficiency and to ensure the continued
growth and viability of the market for energy services, and thus
contribute to the implementation of the Lisbon strategy. The
adoption of national indicative targets to promote energy end-
use efficiency provides effective synergy with other Community
legislation that will, when applied, contribute to the achievement
of those national targets.

This Directive requires action to be undertaken by the Member
States, with the fulfilment of its objectives depending on the
effects that such action has on the final consumers of energy.
The end result of Member States’ action is dependent on many
external factors which influence the behaviour of consumers as
regards their energy use and their willingness to implement
energy saving methods and use energy saving devices. Therefore,
even though Member States commit themselves to making efforts
to achieve the target figure of 9 %, the national energy savings
target is indicative in nature and entails no legally enforceable
obligation for Member States to achieve it.

(") OJ L 134, 30.4.2004, p. 114. Directive as last amended by Regulation (EC)

No 2083/2005.

(®» C-513/99: Concordia Bus Finland Oy Ab, formerly Stagecoach Finland Oy
Ab v Helsingin kaupunki and HKL-Bussiliikenne (2002 ECR 1-7213).

() OJ C 394, 17.12.1998, p. 1.
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(13)

(14)

(15)

(16)

a7

(18)

(19)

(20)

@1

In aiming to achieve their national indicative target, Member
States may set themselves a target higher than 9 %.

The improvement of energy efficiency will benefit from an
exchange of information, experience and best practice at all
levels, including, in particular, the public sector. Therefore,
Member States should list measures undertaken in the context
of this Directive, and review their effect as far as possible, in
energy efficiency action plans.

When striving for energy efficiency on the basis of technological,
behavioural and/or economic changes, substantial negative envi-
ronmental impact should be avoided, and social priorities should
be respected.

The funding of supply and the costs of the demand side have an
important role to play in energy services. The creation of funds to
subsidise the implementation of energy efficiency programmes
and other energy efficiency improvement measures and to
promote the development of a market for energy services can
constitute an appropriate tool for the provision of non-discrimi-
natory start-up funding in such a market.

Improved energy end-use efficiency can be achieved by
increasing the availability of and demand for energy services or
by other energy efficiency improvement measures.

In order to realise the energy savings potential in certain market
segments where energy audits are generally not sold commer-
cially, such as households, Member States should ensure the
availability of energy audits.

The Council Conclusions of 5 December 2000 list the promotion
of energy services through the development of a Community
strategy as a priority area for action to improve energy efficiency.

Energy distributors, distribution system operators and retail
energy sales companies can improve energy efficiency in the
Community if the energy services they market include efficient
end-use, such as indoor thermal comfort, domestic hot water,
refrigeration, product manufacturing, illumination and motive
power. Profit maximisation for energy distributors, distribution
system operators and retail energy sales companies thus
becomes more closely related to selling energy services to as
many customers as possible than to selling as much energy as
possible to each customer. Member States should endeavour to
avoid any distortion of competition in this area, in order to
guarantee a level playing field between all energy service
providers; they can, however, delegate this task to the national
regulator.

Taking full account of the national organisation of market actors
in the energy sector and in order to favour the implementation of
energy services and of the measures to improve energy efficiency
provided for in this Directive, Member States should have the
option of making it compulsory for energy distributors,
distribution system operators or retail energy sales companies
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(22)

(23)

24

(25)

(26)

27

(28)

(29)

(30)

31

or, where appropriate, for two or all of these market actors, to
provide such services and to participate in such measures.

The use of third-party financing arrangements is an innovate
practice that should be stimulated. In these, the beneficiary
avoids investment costs by using part of the financial value of
energy savings that result from the third party's investment to
repay the third party's investment and interest costs.

With a view to making tariffs and other regulations for net-bound
energy more conducive to efficient energy end-use, unjustifiable
volume-driving incentives should be removed.

The promotion of the market for energy services can be achieved
by a variety of means, including non-financial ones.

The energy services, energy efficiency improvement programmes
and other energy efficiency improvement measures put into effect
to reach the energy savings target may be supported and/or
implemented through voluntary agreements between stakeholders
and public sector bodies appointed by the Member States.

The voluntary agreements which are covered by this Directive
should be transparent and contain, where applicable, information
on at least the following issues: quantified and staged objectives,
monitoring and reporting.

The motor fuel and transport sectors have an important role to
play regarding energy efficiency and energy savings.

In defining energy efficiency improvement measures, account
should be taken of efficiency gains obtained through the wide-
spread use of cost-effective technological innovations, for
instance electronic metering. In the context of this Directive,
competitively priced individual meters include accurate calori-
meters.

In order to enable final consumers to make better-informed
decisions as regards their individual energy consumption, they
should be provided with a reasonable amount of information
thereon and with other relevant information, such as information
on available energy efficiency improvement measures,
comparative final consumer profiles or objective technical spec-
ifications for energy-using equipment, which may include ‘Factor
Four’ or similar equipment. It is recalled that some such valuable
information should already be made available to final customers
under Article 3(6) of Directive 2003/54/EC. In addition,
consumers should be actively encouraged to check their own
meter readings regularly.

All types of information relating to energy-efficiency should be
widely disseminated in an appropriate form, including through
billing, to relevant target audiences. This can include information
on financial and legal frameworks, communication and promotion
campaigns, and the widespread exchange of best practice at all
levels.

With the adoption of this Directive, all substantive provisions of
Council Directive 93/76/EEC of 13 September 1993 to
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limit carbon dioxide emissions by improving energy efficiency
(SAVE) (1) are covered by other Community legislation and
therefore Directive 93/76/EEC should be repealed.

(32) Since the objectives of this Directive, namely to promote energy
end-use efficiency and to develop a market for energy services,
cannot be sufficiently achieved by the Member States and can be
better achieved at Community level, the Community may adopt
measures, in accordance with the principle of subsidiarity as set
out in Article 5 of the Treaty. In accordance with the principle of
proportionality, as set out in that Article, this Directive does not
go beyond what is necessary in order to achieve those objectives.

(33) The measures necessary for the implementation of this Directive
should be adopted in accordance with Council Decision
1999/468/EC of 28 June 1999 laying down the procedures for
the exercise of implementing powers conferred on the Commis-
sion (%),

HAVE ADOPTED THIS DIRECTIVE:

Article 4

General target

1.  Member States shall adopt and aim to achieve an overall national
indicative energy savings target of 9 % for the ninth year of application
of this Directive, to be reached by way of energy services and other
energy efficiency improvement measures. Member States shall take
cost-effective, practicable and reasonable measures designed
to contribute towards achieving this target.

This national indicative energy savings target shall be set and calculated
in accordance with the provisions and methodology set out in Annex I.
For purposes of comparison of energy savings and for conversion to a
comparable unit, the conversion factors set out in Annex II shall apply
unless the use of other conversion factors can be justified. Examples of
eligible energy efficiency improvement measures are given in Annex III.
A general framework for the measurement and verification of energy
savings is given in Annex IV. The national energy savings in relation to
the national indicative energy savings target shall be measured as from
1 January 2008.

2. For the purpose of the first Energy Efficiency Action Plan (EEAP)
to be submitted in accordance with Article 14, each Member State shall
establish an intermediate national indicative energy savings target for
the third year of application of this Directive, and provide an overview
of its strategy for the achievement of the intermediate and overall
targets. This intermediate target shall be realistic and consistent with
the overall national indicative energy savings target referred to in
paragraph 1.

The Commission shall give an opinion on whether the intermediate
national indicative target appears realistic and consistent with the
overall target.

3. Each Member State shall draw up programmes and measures to
improve energy efficiency.

[ L 237, 22.9.1993, p. 28.

() 0J
() OJ L 184, 17.7.1999, p. 23.
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4. Member States shall assign to one or more new or existing auth-
orities or agencies the overall control and responsibility for overseeing
the framework set up in relation to the target mentioned in paragraph 1.
These bodies shall thereafter verify the energy savings as a result of
energy services and other energy efficiency improvement measures,
including existing national energy efficiency improvement measures,
and report the results.
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ANNEX 1

Methodology for calculating the national indicative energy savings target

The methodology used for calculating the national indicative energy savings
target set out in Article 4 shall be the following:

1. Member States shall use the annual final inland energy consumption of all
energy users within the scope of this Directive for the most recent five-year
period previous to the implementation of this Directive for which official data
are available, to calculate an annual average amount of consumption. This
final energy consumption shall be the amount of energy distributed or sold to
final customers during the five-year period, not adjusted for degree days,
structural changes or production changes.

On the basis of this annual average amount of consumption, the national
indicative energy savings target shall be calculated once and the resulting
absolute amount of energy to be saved applied for the total duration of this
Directive.

The national indicative energy savings target shall:

(a) consist of 9 % of the annual average amount of consumption referred to
above;

(b) be measured after the ninth year of application of this Directive;

(c) be the result of cumulative annual energy savings achieved throughout the
nine-year application period of this Directive;

(d) be reached by way of energy services and other energy efficiency
improvement measures.

This methodology for measuring energy savings ensures that the total energy
savings prescribed by this Directive are a fixed amount, and thus independent
of future GDP growth and of any future increase in energy consumption.

2. The national indicative energy savings target shall be expressed in absolute
terms in GWh, or equivalent, calculated in accordance with Annex II.

3. Energy savings in a particular year following the entry into force of this
Directive that result from energy efficiency improvement measures initiated
in a previous year not earlier than 1995 and that have a lasting effect may be
taken into account in the calculation of the annual energy savings. In certain
cases, where circumstances can justify it, measures initiated before 1995 but
not earlier than 1991 may be taken into account. Measures of a technological
nature should either have been updated to take account of technological
progress, or be assessed in relation to the benchmark for such measures.
The Commission shall provide guidelines on how the effect of all such
energy efficiency improving measures should be measured or estimated,
based, wherever possible, on existing Community legislation, such as
Directive 2004/8/EC of the European Parliament and of the Council of
11 February 2004 on the promotion of cogeneration based on a useful heat
demand in the internal energy market (') and Directive 2002/91/EC.

In all cases, the resulting energy savings must still be verifiable and
measurable or estimable, in accordance with the general framework in
Annex IV.

(1) OJ L 52, 21.2.2004, p. 50.
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ANNEX 11

Indicative list of examples of eligible energy efficiency improvement
measures

This Annex provides examples of areas in which energy efficiency improvement
programmes and other energy efficiency improvement measures may be
developed and implemented in the context of Article 4.

To be taken into account, these energy efficiency improvement measures must
result in energy savings that can be clearly measured and verified or estimated in
accordance with the guidelines in Annex IV, and their impacts on energy savings
must not already be counted in other specific measures. The following lists are
not exhaustive but are intended to provide guidance.

Examples of eligible energy efficiency improvement measures:
Residential and tertiary sectors

(a) heating and cooling (e.g. heat pumps, new efficient boilers, installation/ef-
ficient update of district heating/cooling systems);

(b) insulation and ventilation (e.g. wall cavity and roof insulation, double/triple
glazing of windows, passive heating and cooling);

(c) hot water (e.g. installation of new devices, direct and efficient use in space
heating, washing machines);

(d) lighting (e.g. new efficient bulbs and ballasts, digital control systems, use of
motion detectors for lighting systems in commercial buildings);

(e) cooking and refrigeration (e.g. new efficient devices, heat recovery systems);

(f) other equipment and appliances (e.g. combined heat and power appliances,
new efficient devices, time control for optimised energy use, stand-by loss
reduction, installation of capacitors to reduce reactive power, transformers
with low losses);

(g) domestic generation of renewable energy sources, whereby the amount of
purchased energy is reduced (e.g. solar thermal applications, domestic hot
water, solar-assisted space heating and cooling);

Industry sector

(h) product manufacturing processes (e.g. more efficient use of compressed air,
condensate and switches and valves, use of automatic and integrated
systems, efficient stand-by modes);

(i) motors and drives (e.g. increase in the use of electronic controls, variable
speed drives, integrated application programming, frequency conversion,
electrical motor with high efficiency);

(j) fans, variable speed drives and ventilation (e.g. new devices/systems, use of
natural ventilation);

(k) demand response management (e.g. load management, peak shaving control
systems);

() high-efficiency cogeneration (e.g. combined heat and power appliances);
Transport sector

(m) mode of travel used (e.g. promotion of energy-efficient vehicles, energy-
efficient use of vehicles including tyre pressure adjustment schemes, energy
efficiency devices and add-on devices for vehicles, fuel additives which
improve energy efficiency, high-lubricity oils and low-resistance tyres);
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(n) modal shifts of travel (e.g. car free home/office transportation arrangements,
car sharing, modal shifts from more energy-consuming modes of transport to
less energy-consuming ones, per passenger-km or tonne-km);

(o) car-free days;
Cross-sectoral measures

(p) standards and norms that aim primarily at improving the energy efficiency of
products and services, including buildings;

(q) energy labelling schemes;

(r) metering, intelligent metering systems such as individual metering
instruments managed by remote, and informative billing;

(s) training and education that lead to application of energy-efficient technology
and/or techniques;

Horizontal measures

(t) regulations, taxes etc. that have the effect of reducing energy end-use
consumption;

(u) focused information campaigns that promote energy efficiency improvement
and energy efficiency improvement measures.
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ANNEX 1V

General framework for measurement and verification of energy savings

1. Energy savings measurements and calculations and their normalisation
1.1. Measuring energy savings
General

In measuring the realised energy savings as set out in Article 4 with a view
to capturing the overall improvement in energy efficiency and to ascer-
taining the impact of individual measures, a harmonised calculation model
which uses a combination of top-down and bottom-up calculation methods
shall be used to measure the annual improvements in energy efficiency for
the EEAPs referred to in Article 14.

In developing the harmonised calculation model in accordance with
Article 15(2), the Committee shall aim to use, to the extent possible,
data which are already routinely provided by Eurostat and/or the national
statistical agencies.

Top-down calculations

A top-down calculation method means that the amount of energy savings is
calculated using the national or larger-scale aggregated sectoral levels of
energy savings as the starting point. Adjustments of the annual data are
then made for extraneous factors such as degree days, structural changes,
product mix, etc. to derive a measure that gives a fair indication of total
energy efficiency improvement, as described in point 1.2. This method does
not provide exact measurements at a detailed level nor does it show cause
and effect relationships between measures and their resulting energy
savings. However, it is usually simpler and less costly and is often
referred to as ‘energy efficiency indicators’ because it gives an indication
of developments.

In developing the top-down calculation method used in this harmonised
calculation model, the Committee shall base its work, to the extent
possible, on existing methodologies such as the ODEX model (*).

Bottom-up calculations

A Dbottom-up calculation method means that energy savings obtained
through the implementation of a specific energy efficiency improvement
measure are measured in kilowatt-hours (kWh), in Joules (J) or in kilogram
oil equivalent (kgoe) and added to energy savings results from other
specific energy efficiency improvement measures. The authorities or
agencies referred to in Article 4(4) will ensure that double counting of
energy savings, which results from a combination of energy efficiency
improvement measures (including mechanisms), is avoided. For the
bottom-up calculation method, data and methods referred to in points 2.1
and 2.2 may be used.

Before 1 January 2008, the Commission shall develop a harmonised
bottom-up model. This model shall cover a level between 20 and 30 %
of the annual final inland energy consumption for sectors falling within the
scope of this Directive, subject to due consideration of the factors referred
to in points (a), (b) and (c) below.

(') ODYSSEE-MURE Project, SAVE Programme. Commission 2005.
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Until 1 January 2012, the Commission shall continue to develop this
harmonised bottom-up model, which shall cover a significantly higher
level of the annual final inland energy consumption for sectors falling
within the scope of this Directive, subject to due consideration of the
factors referred to in points (a), (b) and (c) below.

In the development of the harmonised bottom-up model, the Commission
shall take the following factors into account and justify its decision accord-

ingly:

(a) experience with the harmonised calculation model during its first years
of application;

(b) expected potential increase in accuracy as a result of a larger share of
bottom-up calculations;

(c) estimated potential added cost and/or administrative burden.

In developing this harmonised bottom-up model in accordance with
Article 15(2), the Committee shall aim to use standardised methods
which entail a minimum of administrative burden and cost, notably by
using the measurement methods referred to in points 2.1 and 2.2 and by
focusing on those sectors where the harmonised bottom-up model can be
most cost efficiently applied.

Member States that so wish may use further bottom-up measurements in
addition to the part prescribed by the harmonised bottom-up model subject
to the agreement of the Commission, in accordance with the procedure
referred to in Article 16(2), on the basis of a description of the
methodology presented by the Member State concerned.

If bottom-up calculations are not available for certain sectors, top-down
indicators or mixtures of top-down and bottom-up calculations shall be
used in the reports to the Commission, subject to the agreement of the
Commission, in accordance with the procedure referred to in Article 16(2).
In particular, when assessing requests to this effect within the context of the
first EEAP described in Article 14(2), the Commission shall demonstrate
the appropriate flexibility. Some top-down calculations will be necessary to
measure the impact of measures implemented after 1995 (and in certain
cases as early as 1991) that continue to have impact.

How energy savings measurements should be normalised

Energy savings shall be determined by measuring and/or estimating
consumption, before and after the implementation of the measure, while
ensuring adjustment and normalisation for external conditions commonly
affecting energy use. Conditions commonly affecting energy use may also
differ over time. Such conditions may be the likely impact of one or several
plausible factors, such as:

(a) weather conditions, such as degree days;

(b) occupancy levels;

(c) opening hours for non-domestic buildings;

It

=

installed equipment intensity (plant throughput); product mix;

(e

~

plant throughput, level of production, volume or added value, including
changes in GDP level;

(f) schedules for installation and vehicles;

~

(g) relationship with other units.
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2.1.

2.2.

Data and methods that may be used (measurability)

Several methods for collecting data to measure and/or estimate energy
savings exist. At the time of the evaluation of an energy service or
energy efficiency improvement measure, it will often be impossible to
rely only on measurements. A distinction is therefore made between
methods measuring energy savings and methods estimating energy
savings, where the latter is the more common practice.

Data and methods based on measurements
Bills from distribution companies or retailers

Metered energy bills may form the basis for measurement for a represen-
tative period before the introduction of the energy efficiency improvement
measure. These may then be compared to metered bills for the period after
the introduction and use of the measure, also for a representative period of
time. The findings should be compared to a control group (non-partici-
pation group) if possible or, alternatively, normalised as described in
point 1.2.

Energy sales data

The consumption of different types of energy (e.g. electricity, gas, heating
oil) may be measured by comparing the sales data from the retailer or
distributor obtained before the introduction of the energy efficiency
improvement measures with the sales data from the time after the
measure. A control group may be used or the data normalised.

Equipment and appliance sales data

Performance of equipment and appliances may be calculated on the basis of
information obtained directly from the manufacturer. Data on equipment
and appliance sales can generally be obtained from the retailers. Special
surveys and measurements may also be carried out. The accessible data can
be checked against sales figures to determine the size of energy savings.
When using this method, adjustment should be made for changes in the use
of the equipment or appliance.

End-use load data

Energy use of a building or facility can be fully monitored to record energy
demand before and after the introduction of an energy efficiency
improvement measure. Important relevant factors (e.g. production process,
special equipment, heating installations) may be metered more closely.

Data and methods based on estimates
Simple engineering estimated data: Non-inspection

Simple engineering estimated data calculation without on-site inspection is
the most common method for obtaining data for measuring deemed energy
savings. Data may be estimated using engineering principles, without using
on-site data, but with assumptions based on equipment specifications,
performance characteristics, operation profiles of measures installed and
statistics, etc.
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Enhanced engineering estimated data: Inspection

Energy data may be calculated on the basis of information obtained by an
external expert during an audit of, or other type of visit to, one or several
targeted sites. On this basis, more sophisticated algorithms/simulation
models could be developed and be applied to a larger population of sites
(e.g. buildings, facilities, vehicles). This type of measurement can often be
used to complement and calibrate simple engineering estimated data.

3. How to deal with uncertainty

All the methods listed in point 2 may entail some degree of uncertainty.
Uncertainty may derive from (!):

(a) instrumentation errors: these typically occur because of errors in spec-
ifications given by the product manufacturer;

(b) modelling errors: these typically refer to errors in the model used to
estimate parameters for the data collected;

(c) sampling errors: these typically refer to errors resulting from the fact
that a sample of units was observed rather than the entire set of units
under study.

Uncertainty may also derive from planned and unplanned assumptions;
these are typically associated with estimates, stipulations and/or the use
of engineering data. The occurrence of errors is also related to the
chosen system of data collection that is outlined in points 2.1 and 2.2.
A further specification of uncertainty is advised.

Member States may choose to use the method of quantified uncertainty
when reporting on the targets set out in this Directive. Quantified uncer-
tainty shall then be expressed in a statistically meaningful way, declaring
both accuracy and confidence level. For example, ‘the quantifiable error is
found with 90 % confidence to be + 20 %’.

If the method of quantified uncertainty is used, Member States are also to
take into account that the acceptable level of uncertainty required in energy
savings calculations is a function of the level of savings and the cost-effec-
tiveness of decreasing uncertainty.

4. Harmonised lifetimes of energy efficiency improvement measures in
bottom-up calculations

Some energy efficiency improvement measures last for decades while other
measures last for a shorter period of time. The list below gives some
examples of the average lifetime of energy efficiency improvement

measures:
Loft insulation of private dwellings 30 years
Cavity wall insulation of private dwellings 40 years
Glazing E to C rated (in m?) 20 years
Boilers B to A rated 15 years
Heating controls — upgrade with boiler replacement 15 years
CFLs — retail 16 years

Source: Energy Efficiency Commitment 2005 — 2008, UK

(") A model for establishing a level of quantifiable uncertainty based on these three errors is
given in Appendix B in the International Performance Measurement & Verification
Protocol (IPMVP).
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To ensure that all Member States apply the same lifetimes for similar
measures, these lifetimes will be harmonised on a European level. The
Commission, assisted by the Committee established under Article 16,
shall therefore replace the above list with an agreed preliminary list of
the average lifetime of different energy efficiency improvement measures
not later than 17 November 2006.

How to deal with multiplier effects of energy savings and how to avoid
double counting in mixed top-down and bottom-up calculation methods

The implementation of one energy efficiency improvement measure, e.g.
hot water tank and pipe insulation in a building, or another measure with
equivalent effect, may have future multiplier effects in the market, meaning
that the market will implement a measure automatically without any further
involvement from the authorities or agencies referred to in Article 4(4) or
any private-sector energy services provider. A measure with multiplier
potential would in most cases be more cost-effective than measures that
need to be repeated on a regular basis. Member States shall estimate the
energy savings potential of such measures including their multiplier effects
and verify the total effects in an ex-post evaluation using indicators when
appropriate.

With regard to the evaluation of horizontal measures, energy efficiency
indicators may be used, provided that the way in which they would have
developed without the horizontal measures can be determined. However, it
must be possible to rule out, as far as possible, double counting with
savings achieved through targeted energy efficiency programmes, energy
services and other policy instruments. This applies particularly to energy or
CO, taxes and information campaigns.

Corrections shall be made for double counting of energy savings. The use
of matrices that enable the summation of impacts of measures is
encouraged.

Potential energy savings resulting after the target period shall not be taken
into account when Member States report on the overall target set out in
Article 4. Measures that promote long-term market effects should in any
case be encouraged and measures that have already resulted in multiplier
energy savings effects should be taken into account when reporting on the
targets set out in Article 4, provided they can be measured and verified
using the guidance given in this Annex.

How to verify energy savings

If deemed cost-effective and necessary, the energy savings obtained
through a specific energy service or other energy efficiency improvement
measure shall be verified by a third party. This may be done by inde-
pendent consultants, ESCOs or other market actors. The appropriate
Member State authorities or agencies referred to in Article 4(4) may
provide further instructions on this matter.

Sources: A European Ex-post Evaluation Guidebook for DSM and EE
Service Programmes; IEA, INDEEP database; IPMVP, Volume 1
(Version March 2002).
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