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1 Summary 

In the frame of the development of evaluation methodologies in support of the EU 

Directive on Energy End-use Efficiency and Energy Services (ESD), it is important to 

classify the energy efficiency improvement measures (EEI measures) to save energy 

by the type of evaluation method that is most appropriate to be used for each measure. 

The answer to the question, which type of evaluation method is most “appropriate” for 

an EEI measure does not only depend on the type of instrument, it also depends on 

the availability of data, which is country-specific. Therefore, this work package strives 

to specify which evaluation method is, on the one hand, ideally or “best-practice” to be 

used for EEI measures and which methods are, on the other hand, to be used, if only 

gross savings or aggregate information is available in a country. In those cases, the 

impact of measures can often only be evaluated in terms of measure packages that 

aim at a common target. For the evaluation of energy savings for the ESD, such 

evaluation of the impact of measure packages will be sufficient, if the accuracy of the 

energy savings calculated as an effect of the package is high enough. The ESD does 

not require to attribute energy savings to a single measure in a package. However, 

when savings are to be allocated to different actors, e.g., in the frame of White 

Certificates, an allocation of savings to individual measures may become necessary. 

The report discusses a suitable classification of evaluation methodologies for energy 

efficiency improvement (EEI) measures. This classification is first derived in a broad 

systematic manner while finally condensed to a suitable number of main categories 

that can be suitably handled. In this context, we also broadly debate what determines 

that a method is categorised as top-down or bottom-up, in particular for the examples 

of diffusion indicators and stock modelling. A main conclusion is that for these types of 

evaluation methods, the context is important to decide whether they can be 

categorised as bottom-up or top-down. 

Secondly, a concrete classification of EEI measures is derived. This classification is 

based on the classification proposed in the frame of the Odyssee-MURE project, which 

is implemented on the Internet (www.mure2.com). We debate criteria for the choice of 

most appropriate evaluation methodologies linked to a given type of EEI measure.  

The report then presents an overview by sector in the form of matrices of EEI measure 

vs evaluation methodology and debates methodologies adapted to measure packages. 
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2 Introduction 

In the frame of the development of evaluation methodologies in support of the EU 

Directive on Energy End-use Efficiency and Energy Services, it is important to classify 

the energy efficiency improvement measures (EEI measures, see terminology in Table 

2-1) to save energy by the type of evaluation method that is most appropriate to be 

used for each measure. The answer to the question, which type of evaluation is most 

“appropriate” for an EEI measure does not only depend on the type of instrument, it 

also depends on the availability of data, which is country specific. Therefore this work 

package strives to specify which evaluation method is, on the one hand, ideally1 to be 

used for EEI measures (in many cases this would be a bottom-up methodology with 

correction factors) and which methods are, on the other hand, to be used, if only gross 

savings or aggregate information is available in a country (in these cases, simplified 

bottom-up methods or top-down approaches can be the only viable method in the short 

term). In those cases, the impact of measures can often only be evaluated in terms of 

measure packages that aim at a common target. 

The report is structured in the following way: 

• First, we discuss a suitable classification of evaluation methodologies for 

energy efficiency improvement (EEI) measures. This classification is first 

derived in a broad systematic manner while finally condensed to a suitable 

number of main categories that can be suitably handled. In this context, we also 

broadly debate what determines that a method is categorised as top-down or 

bottom-up, in particular for the examples of diffusion indicators and stock 

modelling. 

• Second, we derive a classification of EEI measures. This classification is based 

on the classification proposed in the frame of the Odyssee-MURE project which 

is imple-mented on the Internet (www.mure2.com). 

• Third, we debate criteria for the choice of most appropriate evaluation 

methodologies linked to a given type of EEI measures. 

• Fourth, we present an overview by sector in the form of matrices of EEI 

measure vs evaluation methodology. 

• And finally we debate methodologies adapted to measure packages. 

 

                                                
1 The expression “ideal” should not be understood in a sense that unlimited amounts of funds are available 

to carry out evaluations. Money for impact evaluations will always be scarce. This expression means 
rather evaluation practices as they are currently used by the most advanced countries considering that 
a reasonable amount of money only can be devoted to evaluation of energy savings in relation to the 
energy saved itself. Those countries have often integrated important parts of the evaluation in the EEI 
measures themselves (e.g. in the combination of energy audits and subsidy schemes). Hence “ideal” 
means that such evaluation examples could serve to inspire the practices in other countries. The 
information on such good-practice evaluations is mainly drawn from Work Package 2 of the EMEEES 
project and the MURE database on energy efficiency measures (www.mure2.com). 
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Table 2-1. Definitions of important terms in the EU Directive on Energy End-use Efficiency and Energy Services (ESD) and clarifications for analytical 
purposes by the EMEEES project 

Term Acronym 
for term 

Defined in ESD itself Definition or interpretative remark by the EMEEES 
project 

Energy 
efficiency 

EE ESD Article 3b): "a ratio between an output of performance, service, 
goods or energy, and an input of energy" 

- 

Energy 
efficiency 
improvement 

EEI ESD Article 3c): "an increase in energy end-use efficiency as a result 
of technological, behavioural and/or economic changes" 

- 

Energy 
efficiency 
improvement 
measure 

EEI measure ESD Article 3h): “all actions that normally lead to verifiable and 
measurable or estimable energy efficiency improvement” 

Types of EEI measures can be, e.g., EEI programmes, EEI 
policy instruments, energy services and other measures, 
e.g., incentive programmes, building codes, energy 
performance contracting, voluntary agreements. EEI 
measures facilitate and include end-use (EEI) actions. 

(Energy 
efficiency 
improvement – 
EEI) facilitating 
measures 

(EEI) 
facilitating 
measures 

- Facilitating measures are one type of possible object of an 
evaluation method. They stimulate end-use (EEI) actions, 
can be their cause, but not necessarily, and are delivered 
to final consumers or other market actors  
(examples: EEI programme, EEI policy instrument, energy 
service and other measures, e.g., incentive programme, 
building codes, energy performance contracting, voluntary 
agreement) 

End-use (energy 
efficiency 
improvement) 
action 

End-use 
(EEI) action 

- End-use actions are the second type of possible object of 
an evaluation method. They are taken by final consumers 
or other market actors, and are the action that actually 
leads to enrgy savings. They  can be an impact of a 
facilitating measure, but do not have to. 
(technical, organisational, or behavioural action that 
actually improves energy efficiency at the end-use level,  
e.g., thermal insulation, energy management, purchase of 
efficient car instead of ‚gas-guzzler‘, eco-driving) 
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Table 2-1 (continued) 

Term Acronym 
for term 

Defined in ESD itself Definition or interpretative remark by the EMEEES 
project 

Energy 
efficiency 
improvement 
programme 

EEI 
programme 

ESD Article 3g): “activities that focus on groups of final customers and 
that normally lead to verifiable and measurable or estimable energy 
efficiency improvement” 

i.e., a special type of EEI measures. The most common 
actors offering EEI programmes are governments (from the 
local to the EU level) and energy companies, but other 
actors could do this as well.  

Energy 
efficiency 
improvement 
mechanism 

EEI 
mechanism 

ESD Article 3f): “general instruments used by governments or 
government bodies to create a supportive framework or incentives for 
market actors to provide and purchase energy services and other 
energy efficiency improvement measures” 

i.e., public authorities use EEI mechanism to facilitate the 
provision of EEI measures by market actors. Examples of 
EEI mechanisms are energy efficiency funds, white 
certificates schemes, or voluntary agreements with energy 
companies to save energy through EEI measures 

Energy savings - ESD Article 3d): “an amount of saved energy determined by 
measuring and/or estimating consumption before and after 
implementation of one or more energy efficiency improvement 
measures, whilst ensuring normalisation for external conditions that 
affect energy consumption” 

- 

Bottom-up 
calculation / 
evaluation 
methods 

BU ESD Annex IV 1.1: “… 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” 

- 

Top-down calcu-
lation / 
evaluation 
methods 

TD ESD Annex IV 1.1.: “… the amount of energy savings is calculated 
using national or larger-scale aggregated sectoral levels of energy 
savings as the starting point” 

- 

Source: EMEEES Workpackage 1 
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3 Classification of Evaluation Methodologies for Energy 

Efficiency Improvement Measures 

3.1 The classification of evaluation methodologies proposed by the 

Directive for Energy Efficiency and Energy Services 

The EU Directive on Energy End-use Efficiency and Energy Services (EU 2006), in the 

following called ESD, introduces in Annex IV 1.1 the notion of top-down and bottom-up 

evaluations (Table 2-1). The ESD proposes further in Annex IV the following 

classification of (bottom-up) evaluation methodologies for EEI Measures, with the main 

distinction of methods based on measurements and methods based on estimates: 

Data and methods based on measurements 

• Bills from distribution companies or retailers 

• Energy sales data 

• Equipment and appliance sales data 

• End-use load data 

Data and methods based on estimates 

• Simple engineering estimated data: Non-inspection 

• Enhanced engineering estimated data: Inspection 

In addition to this, Annex IV of the Directive requires that energy savings are to be 

determined "by measuring and/or estimating consumption, before and after the 

implementation of the measure, while ensuring adjustment and normalisation2 for 

external conditions commonly affecting energy use". The ESD enumerates in this 

context factors like: 

• weather conditions, such as degree days; 

• occupancy levels; 

• opening hours for non-domestic buildings; 

• installed equipment intensity (plant throughput); product mix; 

• plant throughput, level of production, volume or added value, including changes 

in GDP level; 

• schedules for installation and vehicles; 

                                                
2  IPVMP 2002 uses the term "adjustments": "Adjustments" bring energy use in the two time periods 

before and after the introduction of an energy saving measure to the same set of conditions. Condi-
tions commonly affecting energy use are weather, occupancy, plant throughput, and equipment op-
erations required by these conditions. Adjustments may be positive or negative. 
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• relationship with other units. 

In the following we will use the expression "Normalisation" (indicating that these ad-

aptations are necessary to make conditions comparable, in particular before and after 

the introduction of an EEI measure) in order to distinguish it from "Corrections", 

expression to be used for corrections of the gross or total annual energy savings 

figures for different disturbing or enhancing effects, such as double counting of savings, 

multiplier effects or free-rider effects3 relevant for bottom-up evaluations, or autono-

mous energy savings that are relevant for top-down analysis. 

3.2 A systematic view on a possible classification of evaluation metho-

dologies 

The above list might be used to analyse, by which of these methods the different EEI 

measures introduced in the EU Member States could be evaluated. However, in 

addition to the fact that this classification needs some adjustments, it might be useful to 

derive such a classification from a broader view, taking in particular also into account 

that such a classification needs to cope with both top-down and bottom-up evaluations, 

while the list proposed currently by the Directive has more a bottom-up focus. For this 

purpose, different dimensions of the evaluation have to be distinguished, in particular: 

• what type of primary input data have been used for the evaluation? 

• on what type of sample are these input data averaged (particularly relevant for 

unitary average annual energy consumption or energy savings) and 

extrapolated? 

• what kind of calculation methodology is finally used to calculate the ESD 

savings based on the input data (from the combination of unitary annual energy 

consumption or energy savings, and the number of units)? 

The three dimensions take into account that an evaluation methodology is an 

interaction of the primary input data which are at the disposal for the evaluation, of 

data averaging and extrapolation methods providing secondary input data, and finally 

of calculation methodologies linking the different input data (Figure 3-1). The latter 

may reach from simple multiplications to more complex links in models. 

                                                
3  Free-rider effects are in fact not explicitly mentioned in the ESD. A Member State wishing to know, 

which amount of energy savings have been achieved in addition to baseline projections, should 
attempt to evaluate the free-rider effects and correct the gross annual energy savings from EEI 
measures accordingly. 
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Figure 3-1.  An evaluation methodology is the combination of primary data, secondary data and 
a calculation method 

 

 

 

 

 

 

These parameters aim at each step of the basic equation to determine the overall ESD 

energy savings (e.g., in TJ per year)4: 

Overall ESD annual energy savings = 

Unitary gross annual energy savings 

X 

Normalisation factors 

X 

Number of units/Activity level5 

X 

Correction factors 

 

The lifetime of the end-use actions taken then determines, how much of the annual 

energy savings are still valid in the target year 2016 (or the intermediate target year, 

2010).  

The main difference between bottom-up and top-down evaluation methods in this 

scheme is that the first are applied to all participants of an EEI measure, or a particular 
                                                
4  Cross-cutting measures such as energy taxes can only be evaluated on the overall energy 

consumption, hence the product of unit and unitary savings. 
5  Units may be real individual appliances, individual processes, individual buildings or participants in an 

energy efficiency programme or energy service (in the latter cases, often the overall energy 
consumption of the participant might represent the unitary energy consumption, which might include 
equipment that has been improved in energy terms in the course of the programme as well as other 
equipment). Units may also be average or "statistical" appliances, processes, buildings etc., the 
properties of which have been established on a more or less large sample. The activity level is 
relevant for top-down methods. 

Primary data (e.g. from 

measurements, billing 

etc. from a particular 

group of energy 

consumers) Secondary data (primary 

data averaging and 

extrapolation methods) 

Methodology to calculate 

the ESD savings based on 

the input data 
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sample of the participants, while in the case of a top-down evaluation, the scheme also 

includes non-participants in the EEI measure (“autonomous progress”) who have to be 

corrected for. 
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Table 3-1. Matrix of parameters for the calculation of energy savings for the case of a bottom-up evaluation / top-down evaluation 

 Type of primary input data for the 
evaluation 

Statistical method to average input data Methods of evaluation 

Unitary gross annual 
energy savings 

(Directly) measured input data (whole 
unit or part of it) 

Billing data (indirect measurement) 

Load data (e.g. on appliances) + 
estimate/measure 

Market data (e.g., on energy-using 
equipment or new buildings) 

Simulation of the unit (e.g. building 
simulation) 

Calculation from statistical data (Top-
down) 

Bottom-up 

Determined individually for each unit participating in 
the EEI measure 

Determined for a (more or less) representative 
sample of the EEI measure (= deemed savings) 

Determined from prior investigations (e.g. laboratory 
measurements) (= deemed savings) 

Determined from theoretical calculations (e.g. 
stipulation of a minimum standard) (= deemed 
savings) 

Top-down 

Calculated from statistical information obtained on a 
set comprising participants and non-participants in 
the EEI measure (e.g the whole country) 

 

X    

Normalisation factors Degree days: measurements 

Occupancy levels: survey data

Opening hours for non-domestic 
buildings: survey data

Installed equipment intensity (plant 
throughput); product mix: statist. data 

(in general similar for bottom-up und 
top-down but possibly obtained on a 
broader statistical basis in the case of 
top-down) 

Same averaging methods as above for unit 
consumption (except for degree days) 

Recalculate unitary gross 
annual energy savings by 
applying Normalisation factors 
or terms 
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Table 3-1. Matrix of parameters for the calculation of energy savings (continued) 

 Type of primary input data for the 
evaluation 

Statistical method to average input data Methods of evaluation 

X    

Number of units Sales data (appliances, heating 
system, new buildings, electric 
motors…) 

Stocks 

Participants (company, dwelling,…) 

Output units (e.g. m3 compressed air; t 
of product) 

 Simple number counting (data-
base) 

Stock model 

Simulation model + fit to statis-
tical data 

Econometric modelling (rather 
on overall energy consumption) 

X    

Correction factors Bottom-up 

Multiplier effects: survey data 

Free-rider effects: survey data 

Double counting: survey data or 
database addressing and monitoring 
impact/participants of a package of 
measuresaiming at a common target 

Top-down 

Autonomous savings 

Changes in market prices of energy 

… 

Same averaging methods as above for unit 
consumption 
 

 

 

 

 

 
 

Regression analysis or use of default values for 
autonomous trends and price elasticities 

Recalculate total gross annual 
energy savings by applying 
correction factors or terms 
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It is possible for each detailed evaluation method to establish a matrix (Table 3-1), that 

shows for example what kind of primary data has been used for the determination of 

the unitary gross annual energy savings, for the determination of the number of units, 

for the normalisation or the correction factors. By primary data we understand the data, 

which are directly used for the evaluation. It is clear that most unitary annual energy 

savings or unit consumption data are based in some way on measurements (e.g. for 

some sample). For example, statistical reporting for industrial energy consumption 

might be based on the meter reading/billing of the companies, which in turn report to 

the statistical office. This is why bottom-up and top-down evaluations can both be 

described in the scheme of Table 3-1. The main differences are (1) that in the case 

of top-down methods all final users (hence, also non-participants) in the EEI 

measure are included in the statistical method to average input data, while there 

are usually only participants (and if non-participants, these are addressed by 

separate input data) in the EEI measure in the case of a bottom-up evaluation, 

and (2) that the correction factors are therefore, in consequence of the first item, 

different for bottom-up and top-down. However, in both cases the main issue is 

to identify the impact of the EEI measure, and to correct, if desired, for the 

energy savings that are not additional to baseline projections (i.e., energy 

savings by free-riders for bottom-up and autonomous energy savings for top-

down). 

It is important to underline one important difference of most methods relevant for the 

ESD with the evaluation methodologies described by the International Performance 

Measurement & Verification Protocol (IPVMP). Although there are many similarities, 

the main difference is that such type of protocols have been established with the aim to 

evaluate an individual end-use action (for example in the frame of an energy 

performance contracting project) or programmes with a certain number of individual 

projects. In the case of the ESD there will in most cases, however, be a quite large 

number of units (otherwise it is unlikely that the measure will contribute substantially to 

the 9 % target of the ESD), hence the evaluation methods will include some element of 

statistics, i.e properties of a reduced set of units are extrapolated to the whole set. 

There are, however, cases of EEI measures targeting larger final users, for which the 

unit is one participant, and the IPMVP methods can be used to calculate the unitary 

gross annual energy savings per participant in bottom-up evaluation. 

Type of primary input data used for the evaluation 

Unitary gross annual energy savings can be determined on the basis of the 

following data. Here we only specify what type of data are basically used not whether 

the data are used as such or averaged and extrapolated on the basis of a statistical 

sample.  
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• (Directly) measured unit energy consumption data: This implies that before and 

after implementing the EEI measure the energy consumption of the unit under 

consideration is measured. 

• Billing data (indirect measurement): Billing data are also measurements 

because they rely on meters but the measurement has not occurred on purpose 

for the EEI measure and, in general, the metered data concern often a whole 

group of equipment, which are not necessarily all targeted by the EEI measure. 

Billing data are frequently used for example in energetic investigations of 

residential and tertiary buildings 

• Calculation from specific energy consumption or demand data (e.g. information 

from the technical description of appliances) + estimated/measured running 

hours. Both demand data and hours can be measured for a sample of final 

users. Such type of data is typically used with electric appliances, for which the 

power is specified or measured and the running time estimated or measured. 

This type of data can also be used for industrial cross-sectoral equipment such 

as compressors or pumps. 

• Calculation from statistical data of stocks and energy consumption with a more 

or less good statistical quality (top-down approach). As said above, this 

statistical approach might have a bottom-up foundation based on reporting of 

stocks/outputs and consumption. 

The unitary gross annual energy savings can be determined on the basis of the 

following methodologies, which in turn reflect whether the unit consumption is 

available for the full number of units participating or only for a sample: 

• Unitary energy consumptions before and after implementing the EEI measure 

might be determined individually for each unit participating in the EEI measure. 

In this case there is a complete representation of the sample. 

• The unitary energy consumptions and the resulting unitary gross annual energy 

savings might be determined for a (more or less) representative sample of 

participants in, or final users affected by the EEI measure and then extrapolated 

to the full sample providing and average saving for each unit (= deemed 

savings). 

• Unitary energy consumptions and the resulting unitary gross annual energy 

savings might be determined from prior investigations (e.g. laboratory 

measurements) (deemed savings). 

• Unitary energy consumptions and the resulting unitary gross annual energy 

savings determined from theoretical calculations (e.g. stipulation of a minimum 

standard). 
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3.3 A practical classification of evaluation methodologies 

The more systematic view on evaluation methodologies may also be used to classify 

the different methodologies. However, this would lead in practice to a large 

classification matrix with three dimensions (type of primary data, type of averaging and 

extrapolation methods to determine secondary data, and calculation methodology). In 

order to make this manageable, it was decided in the project group to reduce this set to 

a classification with ten categories (Figure 3-2).  

Figure 3-2.  A practical classification of measure evaluation methodologies 

Bottom-up methods Top-Down methods

with monitoring of the number of units/participants

direct 

measure-

ment

billing 

analysis

enhanced 

engineering 

estimates  

mixed 

deemed and 

ex-post 

estimate

deemed 

estimate

TD 3 

monitoring of 

specific 

consumption 

indicators for 

whole sectors 

/ end uses

TD 4 

econometric 

modelling 

(e.g., I/O 

analysis 

with price 

elasticities)

1 2 3 4 5 6 7 8 9 10

Integrated 

Bottom-Up 

and Top-

Down 

methods

BU 7 / TD 2 

monitoring 

of diffusion 

indicators of 

specific 

equipment 

or practice

BU 6 / TD 1 

stock 

modelling 

based on 

stock and 

market 

statistics, 

 

 

Essentially this means that there is no explicit distinction between the primary data and 

the methodologies of averaging and sample extrapolation. Also the full distinction 

between the methodology aiming at establishing the unitary consumption/savings and 

the number of units is difficult to maintain without a complex classification. 

There are five clear bottom-up methods with a monitoring of the number of 

units/participants (cf. Annex 3). These methods emphasise the data aspect of the 

evaluation methodology concentrating on methodologies how to establish the unitary 

gross annual energy savings for the end-use actions6 but without an explicit distinction 

between primary data and methodologies of averaging and sample extrapolation. 

(1) direct measurement of unitary energy savings (here, the unit usually is a 

participant) 

(2) unitary energy savings are established on the basis of billing analysis (unit = 

participant) 

(3) deemed estimate of unitary energy savings (the unit usually is a piece of 

equipment, but could sometimes be a participant if the end-use actions taken 

were rather uniform) 

(4) mixed deemed and ex-post estimate (e.g. unitary energy savings are based 

on equipment sales data, inspection of samples, monitoring of equipment 

                                                
6 The number of units is often simply obtained by participant counting. 
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purchased by participants) (the unit usually is a piece of equipment, but could 

sometimes be a participant if the end-use actions taken were rather uniform) 

(5) detailed engineering estimates (e.g., through calibrated simulation). This 

implies some more or less complex modelling of the individual unit (e.g. by 

calculating an energy balance of an individual building or an individual 

company in the dataset) (hence, the unit is normally a participant) 

The following two evaluation methods emphasise rather the calculation methodology. It 

is difficult to allocate them clearly to either bottom-up or top-down. This depends much 

on the context of the EEI measure to be evaluated (cf. Annex 3). 

(6) Stock modelling based on stock and market statistics, and surveys monitoring 

diffusion / uptake of enery-efficient solutions. This method will be a bottom-up 

method, if the surveys enable to identify, which end-use actions have been 

taken that change the energy consumption of the stock, and whether these 

end-use action were facilitated by EEI measures, and by which measures. 

Otherwise, this will be a top-down method. 

(7) Indicators of the share of specific equipment or practice in the market 

(diffusion indicators). Monitoring of these indicators will be a bottom-up 

method, if the change in indicator is entirely due to EEI measures (as is, e.g., 

the case for the installation of solar water heaters in many EU Member 

States). If this is not the case, and a regression analysis has to be performed 

to identify the energy savings due to EEI measures, this method will be a top-

down method. 

Two evaluation methods are clearly top-down methods (cf. Annex 3), the first 

concentrating on indicators, the second on more complex modelling in order to 

determine the impacts of cross-cutting measures. 

(8) Monitoring of energy consumption indicators (either unit energy consumption 

for whole sectors or sub-sectors, or specific energy consumption indicators for 

specific end use equipment 

(9) Econometric modelling (e.g., I/O analysis with price elasticities) 

Finally, there may be  

(10) complex combinations of top-down and bottom-up methodologies in the form 

of integrated top-down and bottom-up methods. 

This classification was implemented for the set of EEI measures as classified according 

to chapter 4. The results are presented in Annex 1 to this report. 
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4 The Classification of Energy Efficiency Improvement 

Measures 

The classification of energy efficiency measures used for this report is based on the 

detailed measure classification developed in the frame of the MURE project 

(www.mure2.com, Mesures d'Utilisation Rationelle de l'Énergie). This classification 

divides the sectoral measures into the main types of measures which are further 

subdivided into subcategories of measure types (typically up to 45 subcategories of 

measure types were established in the frame of the ODYSSEE-MURE projects, see 

Annex 2). It is therefore much more detailed than the list of EEI measures provided in 

Annex III of the ESD, which it includes. Due to the timing of the work on the Work 

Packages within the EMEEES project, it also differs a little from the classification used 

later on in WP 4 on bottom-up methods.  

The main types of EEI measures analysed here are: 

• Legislative/normative measures (e.g. building regulation) 

• Legislative/informative measures (e.g. mandatory labelling schemes) 

• Financial measures (e.g. subsidy schemes) 

• Fiscal/tariff measures (e.g. reduced VAT for energy efficient equipment) 

• Information/Education/Training 

• Co-operative Measures (mainly voluntary/negotiated agreements) 

• Cross-cutting with sector-specific characteristics (e.g. eco-taxes which differ 

from demand sector to demand sector) 

Energy services were more specifically added for the purposes of this project 

Specifically for the transport sector, there are measure types such as  

• Infrastructure measures (e.g. urban traffic management and optimisation) 

• Social planning/organisational measures (e.g. car-sharing / increased occupan-

cy of cars) 

Specifically for the industry sector, there are measure types such as  

• New Market-based Instruments (e.g. the European Emission Trading Scheme 

EU ETS) 
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Truly cross-cutting across all sectors are types such as new market-based instruments 

(EEI mechanisms): 

• Incentives facilitating Third Party Financing / ESCOs 

• White certificates 

• Incentives for the producers of innovative technologies 

 

For each of these measure types, best-practice bottom-up or top-down evaluation 

methodologies were established. 
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5 Criteria for the Choice of Appropriate Evaluation 

Methodologies 

The criteria considered in establishing appropriate and preferable evaluation methods 

were: 

• The method should take into account a realistic expectation on data: Often, the 

most suitable evaluation methodology does not only depend on the type of 

measure, it also depends on the availability of data for the evaluation, which is 

country-specific. Therefore, while specifying which evaluation method is ideally / 

preferably to be used for energy efficiency improvement measures (in many 

cases this would be a bottom-up methodology with correction factors), it is 

important to keep in mind that many countries will only spend limited budgets 

on additional data collection. On the other hand, it is clear that a variety of 

European countries will have to increase their efforts on this issue in the 

framework of the Directive in order to be able to evaluate the impacts of the 

energy efficiency improvement measures they have undertaken. The ideal 

evaluation method is therefore not the one that can measure all impacts in a 

detailed manner, but the one that is sufficiently exact AND has good chances to 

be realised by most EU Member States in the framework of the Directive. 

• The method should not consider complicated combinations of methodologies 

(simplicity of approach). 

• The method should allow an effective and sufficiently precise evaluation of the 

impacts. 

• Top-down and bottom-up methods are considered separately. The reason for 

this is that in many cases it makes sense to use them in parallel: one for having 

more detailed information, the second for getting the frame on the overall 

impact of measure packages (see section 7) and on correction factors if they 

cannot be measured precisely in bottom-up approaches. 

• As far as possible, for each measure a bottom-up evaluation method is 

proposed. 

• As far as possible, the proposed evaluation method should be part of the 

measure itself (e.g. the evaluation of labelling schemes relies best on diffusion 

indicators, for example in the form of building certificates or in the form of 

labelling classes). 

• In cases, for which existing methodologies deliver satisfactory results, they are 

maintained as the most suitable ones. 

In many cases, the evaluation methodologies themselves are complete as they exist 

right now; however they often do not consider in a detailed enough manner the 

correction factors and the direct rebound effect. For this reason, an important criterion 
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is also that the corresponding method should propose a solution to evaluate these 

factors. There are limitations to what the tables in the annex can represent without 

getting too complex. For example there may be situations were the main impact 

evaluation relies on detailed measurements and engineering estimates, but for 

example free-rider effects are established through estimates. Such type of mixed 

methods are not described in detail in this report and can only be handled in the frame 

of the more detailed methodology descriptions established in work package 4. 
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6 Appropriate Evaluation Methodologies by Measure Type and 

Sector 

The simplified ("linearised") classification of evaluation methodologies derived in 

section 3.3 will be used in the following to describe the appropriate evaluation 

methodologies and the preferable evaluation methodology depending on the type 

of measure (see Annex 1 for the detailed tables). 

Further, in addition to the evaluation methodology it is important to specify the 

correction or rebound factors that one might possibly consider with the different 

evaluation methodologies (Figure 6-1), i.e. for 

Bottom-up methods: 

• double-counting / measure interaction: measures aiming at the same target can 

interact. I.e., one end-use action can be influenced by two or more EEI 

measures. However, the interaction between measures can be more profound: 

The interaction can be negative (the combined effect of two or several 

measures is lower than the impacts monitored individually) or positive (the 

measures are synergetic). The interaction can be more or less strong. In order 

to detect such interactions, it is necessary to carry out the screening of the 

possible interactions and their strengths. Furthermore, it is advisable to 

evaluate the energy savings from the whole package of measures facilitating 

one type of end-use action for a certain group of final users from the beginning. 

Whereever feasible, participation to the different measures facilitating one type 

of end-use action should be monitored in a common database. 

• multiplier effects: imitators inspired by the facilitating measure but not benefiting 

from it. 

• free-rider effects: end-use actions that would have been taken anyhow, even in 

the absence of a facilitating measure. The ESD does not require to evaluate 

and consider this effect, but it is recommended, and it will be necessary if the 

aim is to evaluate energy savings additional to baseline projections. 

• direct rebound effects: certain energy-saving measures lead directly to changes 

in behaviour, which in turn consume some of the energy saving targeted. This 

effect is clearest in energy-saving lamps (partly due to the fact that the constant 

switching on and off of the lamps was bad for them in the early days of this 

technology). Also observed for better insulated homes. There are also rebound 

effects due to weather variations (problematic for the normalisation of annual 

variations in temperature but not permanent). The ESD does not require to 

evaluate and consider this effect, but it is recommended, and it will be 

necessary if the aim is to evaluate energy savings additional to baseline 

projections. 
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• non-compliance: mainly relevant in the case of regulation. 

Top-down methods 

• structure effects: such effects appear due to the disaggregation of a larger unit 

into subgroups. Hidden structural effects are those that are not resolved by 

disaggregation into subgroups. In the transport sector, structural effects can be 

identified partially with modal shift, hence infrastructures might also be the 

target of facilitating measures. In the industrial sector, influencing structures 

with facilitating measures might be more ambiguous: should energy-intensive 

industries be situated or retained in a country which has no cheap energy 

resources? If industries move to another country, this will not be an EEI 

measure, so changes in top-down indicators that are due to such effects will 

have to be corrected for. 

• economic rebound effects: this comprises a larger number of effects that are 

similar to growth effects such as larger living area per household, higher home 

temperatures, increased number of households, more frequent baths and 

showers, more frequent clothes washing, "illuminated homes" (leaving lamps on 

at home so it looks nicer in winter), larger refrigerators, larger and faster cars, 

longer journeys to work, just-in-time production,… These growth effects are 

mainly wealth-related (energy costs have not risen as much as our incomes) 

and are not directly related to concrete saving measures.   

If, however, some of the money saved through energy efficiency is used for 

increased consumption of goods and services, producing these will cause extra 

energy consumption. These economic rebound effects will therefore reduce the 

additional energy savings from EEI measures, and change the top-down 

indicators. However, since it is usually small, the EMEEES project decided after 

the WP 3 analysis presented here to neglect these effects in the development 

of top-down methods in WP 5.    

Growth effects themselves have been, at least in the past, not target of energy 

policy or only to a very limited extent (e.g. CO2-taxation of larger cars). 

However, it raises the question should such trends be influenced by energy 

policy (sufficiency strategies), as technical savings are frequently compensated 

by social trends? 

• earlier policy: the impact of policies previous to the period considered. 

• autonomous energy savings: these are savings which cannot be explicitly linked 

to policy measures, e.g. savings due to market-driven energy prices, impact of 

economic growth on energy efficiency, technical progress (which may, however, 

be partly influenced by R&D policy) 

Integrated methods 

• interaction with energy taxes 
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Figure 6-1.  Adjustment and rebound factors possibly to be considered with the different 
evaluation methodologies 

Correction and rebound factors considered

Integrated top-down methods - at (sub)sector level
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Results of the analysis 

The tables in Annex 1 show in the column "Preferred Method / Combination of 

Methods" (in Part 3 for each sector in Annex 1) the evaluation methodology, which 

appears as the most suitable for the evaluation of a given type of measure derived from 

best-practice examples and/or theoretical considerations. This column needs to be 

contrasted with the column "Typically used Method / Combination of Methods". The 

"Preferred Method"-column summarizes the information contained in the first columns 

of the tables on the possible combinations of methods (Part 1 for each sector in Annex 

1). In many cases, a variety of combinations are possible so a certain selection has to 

be operated. In addition each classification always has the draw-back of overlaps 

between different measure evaluation methodologies because in order to evaluate a 

concrete measure, a variety of methods is used but not necessarily all to the same 

weight. 

In Annex 1, we will discuss for the different evaluation methodologies and the different 

measure sets, which are the most important correction or rebound factors to be 

considered ideally with the method. In addition will discuss: 

• particular data requirements for the method 

• the preferred method or combination of methods for a given measure 

• typically used methods or combinations of methods 

• particular examples of evaluations 

Table 6-1 shows the results in a condensed manner; more details are shown in 

Annex 1. In difference to a similar table published in a ECEEE paper (Thomas et al. 

2007), the diffusion indicators are associated with the column bottom-up/top-down and 

not the top-down indicators (see the discussion in section 3.3 and Annex 3), specified 

in a separate column. The table provides a first indication of which methods are in 

principle appropriate for which type of energy efficiency improvement measure. 

However, they are not prescriptive, and each team developing a concrete method will 
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have to reassess this based on the concrete and detailed subject of the method and, 

e.g., the data availability, and the monitoring possibilities. 

The results from this WP as displayed in Annex 1 (Part 1 for each sector) were also 

incorporated in the MURE Database (www.mure2.com), i. e. to each type of measure 

in the database, appropriate evaluation methods were associated in connection with 

the measure type.  

Figure 6-2.  Association between the evaluation methodologies and the MURE measures in the 
MURE database 
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Table 6-1. Which types of evaluation methods are most appropriate to apply for which type of energy efficiency improvement measure 

Category Subcategories Bottom-up methods Bottom-up or top-down 

methods: Diffusion indicators/  
Stock modelling 

Top-Down methods** 

1 Regulation Standards and norms: 

1.1 Building Codes and 
Enforcement 
 

1.2 Minimum Equipment 
Energy Performance 
Standards 

 

 

Building stock modelling/ building 
certificates 

Equipment stock modelling 

 

Monitoring diffusion of equipment 
or buildings meeting performance 
standard 

 

 

(Specific energy consumption 
indicator) 

 

2 Information 
and legisla-
tive-informa-
tive measures 
(e.g. mandato-
ry labelling) 

2.1 Focused information 
campaigns 

2.2 Energy labelling schemes 

2.3 Information Centres 

 
2.4 Energy Audits 

 
 

2.5 Training and education 

2.6 Demonstration* 

2.7 Exemplary role of the 
public sector 

 
 

2.8 Metering and informative 
billing* 

Deemed savings + surveys 
 

Deemed savings + surveys 

Deemed savings + monitoring + 
surveys 

Enhanced engineering estimates/direct 
measurement + monitoring 

 

Deemed savings + surveys 

Deemed savings + monitoring 

Enhanced engineering estimates/ 
billing analysis + monitoring 

 

 
Deemed savings + monitoring of end-
use actions + surveys or billing 
analysis with a control group 

 

 

Diffusion of label classes 

 
 

 
 

 

 

Diffusion of efficient IT appliances 
Building stock modelling/ Building 
certificates/ 

 

 

 

 

(Specific energy consumption 
indicators) 
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Table 6-1 (continued) 

Category Subcategories Bottom-up methods Bottom-up or top-down 

methods: Diffusion indicators/ 
Stock modelling 

Top-Down methods** 

3 Financial 
instruments 

3.1 Subsidies (Grants) 

3.2 Tax rebates and other 
taxes reducing energy end-
use consumption 

3.3 Loans (soft and/or 
subsidised) 

All: 
Mixed deemed and ex-post estimates / 
Enhanced engineering estimates/ 
Deemed savings + monitoring (all) / 
(building) stock modelling + surveys 

Diffusion indicators (where 
available) 

(Specific energy consumption 
indicators) 

Energy taxes: Econometric 
modelling / special analysis of 
specific energy consumption 
indicators 

4 Voluntary 
agreements 
and Co-
operative 
instruments 

4.1 Industrial Companies  

4.2 Commercial or Institutional 
Organisations 

 

4.3 energy efficiency public 
procurement 

4.4 Bulk Purchasing 

4.5 Technology procurement  

Benchmarking of targeted sectors or 
end-uses (e.g. industrial cross-cutting 
technologies) / Mixed deemed savings 
and ex-post estimates + monitoring 

4.3 to 4.5: Deemed savings / Mixed 
deemed and ex-post + monitoring or 
surveys 

 

Diffusion indicators (where 
available) 

 

 

 

Specific diffusion indicators 

(Specific energy consumption 
indicators)  

 

 

 

 

5 Energy 
services for 
energy 
savings 

5.1 Guarantee of energy 
savings contracts 

5.2 Third-party Financing 

5.3 Energy performance 
contracting 

5.4 Energy outsourcing 

All: 
Enhanced engineering estimates / 
Billing analysis/ Mixed deemed savings 
and ex-post estimates / Direct 
measurement  

+ monitoring 

Diffusion indicators Specific energy consumption 
indicators  
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Table 6-1 (continued) 

Category Subcategories Bottom-up methods Bottom-up or top-down 
methods: Diffusion indicators/ 
Stock modelling 

Top-Down methods** 

6 EEI 
mechanisms 
and other 
combinations 
of previous 
(sub)ca-
tegories  

6.1 Public service obligation 
for energy companies on 
energy savings + “White 
certificates” 

6.2 Voluntary agreements with 
energy production, 
transmission and distribution 
companies  

6.3 Energy efficiency funds 
and trusts 

Depending on the types and targets of 
EEI measures (from 1 to 5 above) 
implemented under the EEI 
mechanism or as part of the 
combination; 

 

Diffusion indicators (where 
available) 

Building stock modelling with 
surveys 

 

 

Integrated bottom-up and top-
down methods 

Specific energy consumption 
indicators, depending on the 
types and targets of EEI 
measures (from 1 to 5 above) 
implemented under the EEI 
mechanism or as part of the 
combination 

* Energy savings can be allocated to these subcategories only if a direct or multiplier effect can be proven by specific monitoring efforts. Otherwise they must 
be evaluated as part of a package. 

** Top-down methods can usually only measure the combined effect of packages of EEI measures targeting one sector (specific energy consumption 
indicators, econometric methods) or end use (diffusion indicators). 
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7 Evaluation of Measure Packages 

7.1 A stepwise procedure to evaluate measure packages 

The strength of top-down methods as compared to bottom-up methods is less in the 

evaluation of individual measures – there, bottom-up methods are often more 

powerful - but rather in the evaluation of measure packages. Top-down methods, 

where these are feasible, are generally assuring consistence within the measure 

package much more easily than individual bottom-up evaluations where avoiding 

double counting is crucial. 

However, in order to correctly link top-down indicators with their corresponding 

measure package and the bottom-up evaluations of individual measures in the 

package, it is necessary to design a transparent procedure that helps to figure out the 

most important interactions and overlaps between the measures. In such an evaluation 

of a policy package, the following seven analysis steps are necessary. Steps 4 and 5 

are split into a top-down (TD) and bottom-up (BU) part: 

• Step 1 consists in the establishment of measure maps for the different targets 

in each sector and for each EU Member State (measure mapping, see  

relatively complex examples in Figure 7-2 and Figure 7-3). Such a map may 

also establish the interactions between European and national measures via 

the determination of the targets on which they act. For each measure, a target 

is defined (target definition). Targets are usually tackled by sets of end-use 

actions and can be, for example, the building shell, the heating system, or 

individual appliances for the residential sector. The most typical configuration is 

depicted in Figure 7-1. It shows several measures acting on the same target. 

However, there can also be the case that one measure (of broader character) is 

serving several targets at the same time. For example, a comprehensive 

subsidy programme might target the building shell as well as the heating 

system. 

• Step 2 is the compilation of quantitative evaluation evidence such as in-depth 

national bottom-up evaluations, estimates from top-down impact indicators or 

simple estimates. This step provides useful information on the importance of a 

measure in terms of energy savings. Although the information may have been 

gained under non-harmonised assumptions, it provides still a lot of support to 

eliminate unimportant measures from an otherwise rather complicated measure 

map from the first step. 

• Step 3: Third, a screening step is necessary. This helps to filter the most 

important measures and to eliminate the less relevant measures from the 

consideration in order to limit the effort. Such a measure screening can for 
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example be done with the help of the semi-quantitative information on 

measures gathered in the MURE Database (www.mure2.com)7. 

Figure 7-1. Association of measures, targets and impact indicators 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
7  The MURE database provides for each of the EU27 Member States an overview of the most important 

energy efficiency measures by sector as well as for cross-cutting energy efficiency policies. The focus 
of the database is on demand side energy efficiency measures which have an impact in the coming 
decade. Excluded are long-term R&D measures, measures to improve supply-side efficiency and 
measures focussing on greenhouse gas reduction in general which do not have an immediate link to 
energy efficiency. Theses measures are collected by national energy agencies according to 
harmonised guidelines which have been established centrally. The measures are classified according 
to a detailed set of parameters, which allow to retrieve various types of information (detailed measure 
typology, starting and ending dates of the measure, target groups, actors, status of the measure: 
completed/ongoing/planned etc). The measures are further summarised in detailed descriptions 
which, as far as available, contain also information the results of measure evaluations and the 
methodology used for the evaluation. In particular the descriptions contain information on the 
quantitative impacts of the measures in terms of energy savings and/or CO2-savings. The quantitative 
impact evaluations (which so far are available only for a certain part of the measures given the lack of 
a broad measure evaluation culture at the national level) are complemented by semi-quantitative 
impact estimates for most of the measures done by national experts from the energy agencies in the 
ODYSSEE-MURE network. This information helps to understand the impact of the measures at least 
in some semi-quantitative categories (high-impact, medium impact, low impact) which are linked to the 
energy or electricity consumption of the sector through a percentage range. These semi-quantitative 
estimates are used to evaluate the overall impact of a larger set of measures for which not always full 
quantitative impact evaluations are available. For this purposes the categories are weighted with 
relative factors (high-impact = 5, medium impact = 3, low impact = 1), which correspond to the 
definition of the bands of savings originally defined. This type of semi-quantitative evaluation is 
certainly still a very crude approach as compared to a full quantitative evaluation, but it provide useful 
information to screen the measures in the form of measure maps and provides nevertheless a first 
order estimate of the quantitative impact of the measures. The MURE database is in addition 
complemented by a measure simulation tool which is currently used by the EU Commission in the 
frame of the evaluation of saving potentials as a support to the Commission in the evaluation of 
National Energy Efficiency Action Plans to be submitted this year. 

M1 
 

M2 
 

M3 

T1 

Example :  

M1 : minimum efficiency standards for boilers 

M2 : thermal insulation standard (for building shell) 

M3 : subsidies for condensing boilers 

T1 :  new houses 

I1 :  emissions or specific consumption per dwelling or m
2 

I1 
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• Step 4 TD: In a further step, to 

each target an impact indicators 

are associated from a top-down 

indicator database such as the 

ODYSSEE Database (www.odys-

see-indicators.org) (impact defini-

tion). In general this is the indicator 

closest to the effect to measure; 

however, data availability is also an 

important criterion in choosing the 

impact indicators. For some 

targets, for example for information/ 

communication devices only very 

general impact indicators can be 

associated such as the electricity 

consumption per dwelling for small 

appliances. In addition associating 

to the impact indicator also diffu-

sion indicators, as far as availa-

ble, describing the diffusion of one 

or several of the energy efficient 

technologies associated to the 

measure package can also give a 

hint to the impact of the measure.  

• Step 5 TD Impact Delimitation: 

The impacts obtained in the 

previous step are in general “gross 

impacts”. Further treatment of 

independent national measures 

aiming at the same target; of 

autonomous progress, of the 

impact of market energy price 

changes etc. may be necessary. 

• Step 4 BU: The existing results 

from bottom-up evaluations for 

measures in the package are 

analysed for double counting. For 

future years, an integrated bottom-

up evaluation of the whole package 

is done for the different types of 

end-use actions covered for a 

certain group of final users. Where-

ever feasible, participation to the 

different measures facilitating one 

type of end-use action should be 

monitored in a common database. 

• Step 5 BU: Wherever feasible and 

cost-effective, surveys of 

participants and non-participants 

are included in the monitoring and 

evaluation of the pckage from the 

beginning. In this way, further 

correction factors for the multiplier 

and, if desired, for the free-rider 

effects are estimated. The direct 

rebound effect may also be 

addressed. E.g., if the aim is to 

keep evaluation costs below 1 % of 

the overall costs of an energy 

efficiency programme, such 

surveys are justified for packages 

of EEI measures, including such 

programmes, with total gross 

annual energy savings exceeding 

40 GWh/year.  

 

• Step 6 Modelling step: Sometimes, given the complexity of the measure 

package and in order to link bottom-up and top-down evaluation, it is necessary 

to introduce an appropriate model to evaluate the package. The model-based 

evaluation of the simplified measure map provides for an evaluation of impacts 

under harmonised assumptions. The choice of the model depends on the sector 

and the type of measures involved. The combination of model, bottom-up 

results including those of surveys, and top-down indicators insures consistency 

between bottom-up and top-down evaluation. 
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Figure 7-2. Measure map for the heating energy use in Germany (measures taken between 1990 and 2000) 

 

Source: ODYSSEE-MURE (2005) 
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Figure 7-3. Measure map for the captive electricity uses in Germany (measures taken between 2000 and 2004) 

 

Source: ODYSSEE-MURE (2005) 
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7.2 Example: car manufacturer agreement in Europe for the reduction of 

CO2 emissions from cars 

This section shows specifically for one example the procedure described above: the car 

manufacturer agreement in Europe to limit the CO2 emissions from cars (and to improve 

hence energy efficiency). In the following, for simplification, this is abbreviated as the 

“ACEA agreement” . 

Step 1: Measure Mapping ACEA Agreement 

The measure map for the ACEA agreement is shown in Figure 7-4. It comprises in 

particular: 

 Different types of measures linked to the same target of the ACEA agreement 

(which is to reduce emissions from new cars), such as car labels and various 

fiscal measures at the national levels 

 The definition of the top-down impact indicator which measures the impacts of 

this measure package (g CO2 /km for the new car fleet in a country, converted to 

l/km for ESD purposes). 

Figure 7-4. Measure mapping ACEA Agreement 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The second step, the compilation of national evaluations of impacts for the ACEA 

agreement is not shown here. 

Measure

Target

ECCP:
ACEA agreement

ECCP: 
Car Labelling

Fiscal measure
(car purchase)

Fiscal measure
(annual

car taxation)

Fiscal measure: 
eco-tax

Emissions of
new car fleet

g CO2/km
l/100km

Comments : 

ECCP ACEA: acts on car producers 

ECCP Car labelling : small impact up today in all countries; 

since 1 year more intensively used in car sales

Car purchase tax (AU,DK,NL,NOR,PUK,CY): act on consumer 

choice

Annual taxation (AU,DK,D,….): act on consumer choice

Eco-tax (D): act on consumer choice

Comments : 

ECCP ACEA: acts on car producers 

ECCP Car labelling : small impact up today in all countries; 

since 1 year more intensively used in car sales

Car purchase tax (AU,DK,NL,NOR,PUK,CY): act on consumer 

choice

Annual taxation (AU,DK,D,….): act on consumer choice

Eco-tax (D): act on consumer choice

Top-down-

Impact
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Step 3: Screening Step (Case of Germany) 

The screening step analyses the measure network established previously. The 

justification in the case of Germany for the simplified measure map may be as follows: 

 The second ECCP measure, the Car Labelling, was weak in Germany so far due 

to the fact that a consumption labelling was chosen, not a comparison label 

which makes choices easier for the consumer. Therefore consideration of this 

measure overlap is not necessary. 

 Fiscal measures (annual car taxation) will only start with the new integrated 

energy and climate package starting 2009. Therefore, this measure has also little 

overlap with the ACEA agreement. 

 The Eco-tax, however, which in Germany started in 1998, was relevant for the 

overlap. 

 

Step 4 and 5: Modelling Step ACEA Agreement (Case of Germany) and measure 

impact delimitation 

It is difficult to directly evaluate the impact of the ACEA agreement, because the 

indicator of g/km or l/100km is also influenced by the autonomous technical progress 

and by the development of energy prices, which are in turn influenced by the energy 

markets and by energy policy measures which were mainly of fiscal nature before the 

introduction of CO2 labelling for cars. Obtaining information on these two factors 

allows then to determine, by difference with the actuelly observed development of the 

indicator, the possible impact of the ACEA agreement itself: 

 Autonomous progress can be derived by considering the period from 1990 to 

1998 before the ACEA agreement, which was also a period of low energy prices 

and of little policy efforts targeted at the technical improvements of cars. 

 The impacts of market energy prices and of fiscal policies aiming to 

improve cars technically can be evaluated on the basis of macro-economic 

models which include such effects. The model used for this evaluation was the 

ASTRA model, the structure of which is presented in Figure 7-5. Such models 

are based on price elasticities and one may, to a certain degree, criticize the 

empirical foundation for the underlying data given the fact that the periods in the 

past with high energy prices or strong fiscal policies for cars were rare, but they 

are the best available information so far. 
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Figure 7-5. Main features of the ASTRA transport model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Fraunhofer ISI 

 

The arrow on the left hand side of Figure 7-6 shows the theoretical impact in Germany 

if the ACEA agreement would reach its target and if it were the only policy acting on 

the indicator g/km or l/100km which is shown here as an index. While the expected 

gross impact of the ACEA agreement is large, the theoretical impact is reduced by the 

autonomous progress (violet line with squares in Figure 7-6), energy market price 

impacts (green line with triangles in Figure 7-6) and the effects of energy taxation in 

Germany (light blue line with crosses in Figure 7-6). The sum of the impacts of these 

three factors also reduces considerably the indicator. Neverless, it still would leave 

some room for the ACEA agreement to contribute to the reduction (smaller red arrow 

on the right). Nevertheless, in reality, the observed indicator is only at the level of the 

technical progress observed previously (heavy blue line “achievement 2006” in the 

figure). This implies that that the factors increasing the indicator g/km or l/100km such 

as increased weight and increased power of the cars have been compensating for the 

fiscal policies as well as for any possible additional improvement of the cars through the 

ACEA agreements so that the net impact of these agreements is close to zero. This 

shows how important the transparent discussion of the different evaluation parameters 

is. 
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Figure 7-6. Modelling the ACEA Agreement 

 

Source: Fraunhofer ISI 
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Annex 1: Overview of Appropriate Evaluation Methods by 

Sector and Energy Saving Measure 

This Annex provides the detailed results of the WP 3 analysis. It is organised by sector. 

For each sector, 

• Part 1 presents, which of the ten EMEEES methods the EMEEES experts think 

are appropriate for evaluating the types of EEI measures in each row of the 

table. 

• Part 2 presents, which correction and rebound factors the EMEEES experts see 

relevant for each type of EEI measure. 

• Part 3 finally holds the data needs, the preferred / ideal as well as the typically 

used methods or combinations of methods, and examples where known from 

WP 2 and MURE. The preferred / ideal as well as the typically used methods or 

combinations of methods are provided as the numbers of the methods in the set 

of the ten EMEEES methods (e.g., 4 = mixed deemed and ex-post estimate). 

 

Signification of symbols for Part 1: 

• Bold X: most appropriate method 

• Standard print X: method also possible but less relevant 

• Standard print X in brackets: method possible but with limitations 

• "normal overlap": measure overlap due to the fact that measures act up the 

same target 
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Measure – Evaluation Methodology Matrix Residential Sector  

Part 1: Methodologies 
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Measure – Evaluation Methodology Matrix Residential Sector  

Part 2: Correction and rebound effects considered 
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Measure – Evaluation Methodology Matrix Residential Sector  

Part 3: Data needs and preferred/typically used combinations of methodologies 
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Measure – Evaluation Methodology Matrix Transport Sector  

Part 1: Methodologies 
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Measure – Evaluation Methodology Matrix Transport Sector  

Part 2: Correction and rebound effects considered 
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Measure – Evaluation Methodology Matrix Transport Sector  

Part 3: Data needs and preferred/typically used combinations of methodologies 
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Measure – Evaluation Methodology Matrix Industry Sector  

Part 1: Methodologies 
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Measure – Evaluation Methodology Matrix Industry Sector  

Part 2: Correction and rebound effects considered 
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Measure – Evaluation Methodology Matrix Industry Sector  

Part 3: Data needs and preferred/typically used combinations of methodologies 
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Measure – Evaluation Methodology Matrix Tertiary Sector  

Part 1: Methodologies 
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Measure – Evaluation Methodology Matrix Tertiary Sector  

Part 2: Correction and rebound effects considered 
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Measure – Evaluation Methodology Matrix Tertiary Sector  

Part 3: Data needs and preferred/typically used combinations of methodologies 
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Measure – Evaluation Methodology Matrix Cross-cutting  

Part 1: Methodologies 
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Measure – Evaluation Methodology Matrix Cross-cutting  

Part 2: Correction and rebound effects considered 
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Measure – Evaluation Methodology Matrix Cross-cutting  

Part 3: Data needs and preferred/typically used combinations of methodologies 
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Annex 2: Energy Saving Measure Typology by Sector 

 

(derived from the MURE database on energy efficiency measures, www.mure2.com) 
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Residential Sector 
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Transport Sector 
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Industry Sector 
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Tertiary Sector 
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Cross-cutting Measures 
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Annex 3: Analysis of the Character of Evaluation Methods 

In chapter 3.3, a practical classification of evaluation methods for the EMEEES project 

has been presented, which has been used for analysis also in this Work Package. 

The question needs to be answered, which of these types methods are bottom-up, and 

which top-down methods. In order to make this distinction, three criteria have been 

used: 

• Criterion 1: the method is directly addressing individual end users/participants 

and end-use (EEI) actions affected by an EEI measure. This is derived from the 

definition of bottom-up methods in the ESD, and hence: if this is true for a type 

of method, it should be a bottom-up method. If it is not true, it could be a top-

down method. 

• Criterion 2: the method is exclusively based on analysis of an indicator created 

from, or on direct analysis of, statistical data of a whole market or sector(s). 

This is derived from the definition of top-down methods in the ESD, and hence: 

if this is true for a type of method, it should be a top-down method. If it is not 

true, it could be a bottom-up method. 

Table A3-1 overleaf presents the results of the analysis of the types of methods 

proposed for EMEEES by these two criteria. This analysis determines why five 

methods have been classified as clear bottom-up methods, and two as clear top-down 

methods. There are, however, two methods that can bei either bottom-up or top-down 

methods, depending on the situation (cf. chapter 3.3): 

BU 6 / TD 1 Stock modelling based on stock and market statistics, and surveys 

monitoring diffusion / uptake of enery-efficient solutions. This method will be a 

bottom-up method, if the surveys enable to identify, which end-use actions have 

been taken that change the energy consumption of the stock, and whether these 

end-use action were facilitated by EEI measures, and by which measures. 

Otherwise, this will be a top-down method. 

BU 7 / TD 2 Indicators of the share of specific equipment or practice in the market 

(diffusion indicators). Monitoring of these indicators will be a bottom-up method, if 

the change in indicator is entirely due to EEI measures (as is, e.g., the case for the 

installation of solar water heaters in many EU Member States). If this is not the 

case, and a regression analysis has to be performed to identify the energy savings 

due to EEI measures, this method will be a top-down method. 
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Table A3-1: Classification of Bottom-up and Top-Down methods 

 

Methods according to EMEEES 

classification; bottom-up: 

characteristics for measuring or 

estimating unitary gross annual 

energy savings 

Criterion 1: 

Method is directly addressing 

individual end us-

ers/participants and end-use 

(EEI) actions affected by an 

EEI measure 

(Y = Bottom-up) 

Criterion 2: 

Method is exclusively based on 

analysis of an indicator created 

from, or on direct analysis of, 

statistical data of a whole 

market or sector(s) 

(Y = Top-Down) 

BU 1 direct measurement 

a) without normalisation 

b) with normalisation 

Y N 

BU 2 analysis of energy bills or 

energy sales data (sample or all 

participants) 

a) without normalisation 

b) with normalisation 

Y N 

BU 3 enhanced engineering 

estimates for individual units 

(e.g., calibrated simulation) 

Y N 

BU 4 Mixed deemed and ex-post 

estimate, e.g. based on sales data, 

inspection of samples, monitoring of 

equipment purchased by 

participants 

Y N 

BU 5 Deemed estimate, e.g. based 

on sales data, inspection of samples 

before implementation of the (EEI) 

facilitating measure being evaluated 

Y N 

BU 6 / TD1 Modelling of the whole 

stock based on surveys of 

population samples: end-use 

actions taken in total and induced 

by (EEI) facilitating measures 

Y if survey asks for reason of 

taking end-use (EEI) action 

N if not 

N 

BU 7 / TD 1 – monitoring of 

diffusion indicators of specific 

equipment 

N unless change in indicator is 

driven exclusively by EEI 

facilitating measure(s) 

Y only if change in indicator is 

driven exclusively by EEI 

facilitating measure(s) 

Y 

TD 2 – monitoring of specific 

energy consumption indicators 

for whole sectors / end uses 

N Y 

TD 3 - econometric modelling 

(e.g., I/O analysis with price 

elasticities) 

N Y 

 

Typical methods for estimating gross-to-net correction factors are: 

I) Surveys of participants (and control group and other market actors) to find out reasons for implementing end-use 

actions 

II) Monitoring of participants and end-use actions for different facilitating measures to avoid double-counting 
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