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The EPATEE project 

Several barriers limit energy efficiency policy evaluation. This results in a lack of quantitative data, 

and impedes evidence-based analysis required to distinguish effective from ineffective energy 

efficiency policies. EPATEE aims at tackling this problem by raising the capacity of policymakers and 

implementers. The project provides them both with tools and with practical knowledge to make 

effective impact evaluation an integral part of the policy cycle. EPATEE makes use of existing 

evaluation experiences in a range of instruments, such as energy efficiency obligation schemes, 

regulations, financial incentives and voluntary agreements. Experience sharing is the core of the 

project. Lessons learnt from other EU initiatives and good practices in how to successfully evaluate 

the impact and cost-effectiveness of such energy efficiency policies will provide the basis for the 

development of guidelines and good practice evaluation tools. For further information please visit 

our website: www.epatee.eu  

Foreword 

This synthesis report focuses on the conclusions derived from comparing the EPATEE Knowledge 

Base (Breitschopf et. al., 2018) and the case studies (Broc et. al., 2018), taking into account the 

priorities and other findings from the stakeholders’ interviews and surveys (Bini et. al., 2017 and 

2018) as well as from EPATEE’s two first European Peer-Learning Workshops. 

Executive summary 

The main objective of this synthesis report on evaluation practices is to summarize and intertwine 

the results and conclusions made from the EPATEE project outputs, namely the Knowledge Base and 

the case studies. The analysis is conducted by researching coverage of the type of situations found in 

the outputs, geographical coverage, and frequency of evaluation issues and methods. 

Then the report summarises discussions related to standardisation/harmonisation of evaluation 

procedures and their feasibility, as well as the content from topical case studies focused on two 

major evaluation issues (as highlighted in the exchanges with stakeholders in various EPATEE 

activities: workshops, webinars, interviews and surveys): 1) the link between monitoring and 

evaluation, 2) evaluation of net impacts. 

While the Knowledge Base and case studies show a good coverage of Northern and Western Europe 

countries, more difficulties were encountered to cover the Central and Eastern European region and 

some of the countries in Southern-Europe. Overall the Knowledge Base and case studies provide a 

good coverage of evaluations related to the different sectors and policy instruments. Cases about 

financial measures and the residential sector are the most represented ones. At the opposite, it is 

likely that further references could be needed to support guidance for evaluation of legislative 

measures and policies in transport. Feedback from stakeholders also pointed the particular 

difficulties that might be encountered when evaluating complex projects in the industry and services. 

About the types of evaluation methods, searches for references for the Knowledge Base were done 

to cover all the types of methods, whereas the case studies were focused on bottom-up methods. 

When looking at bottom-up methods alone, cases dealing with engineering methods are more 

frequent than cases about measured or metered energy consumption, both in the Knowledge Base 

and the case studies.  

http://www.epatee.eu/
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Methods based on measured or metered data need more time to provide results, whereas 

engineering calculations can be applied directly to data collected along the monitoring of the policy 

measure. The need to report frequently about energy savings thus often leads to use engineering 

calculations. At the opposite, when ex-post evaluations include further efforts to evaluate energy 

savings, one of the main objectives is to assess actual energy savings (i.e. based on measured or 

metered data). The results from the billing analysis can then be compared to the results of the 

regular reviews, to improve the data or assumptions used in the engineering calculations. 

More generally, the choice of evaluation methods is strongly connected to the priority evaluation 

objectives. The analysis of the case studies also confirmed that there is no “perfect” evaluation 

method to assess energy savings. All methods have advantages and limitations. The next phase of the 

project will further investigate what type(s) of evaluation methods are commonly used and could be 

recommended depending on the combination of policy instrument(s)] and [sector(s). 

About correction and adjustment factors, performance gaps and pre-bound effects are not well 

covered in both, the Knowledge Base and the case studies, whereas direct rebound effects are more 

frequently dealt with in the references of the Knowledge Base than in the case studies. In the 

majority of the case studies, factors used to assess net or additional energy savings are not taken into 

account in the energy savings calculations. Consistently, energy savings found in regular reporting are 

most often gross energy savings. This is a difference with the Knowledge Base that includes a 

significant number of references dealing with free-rider effects, and to a lesser extent with spill-over 

effects. No example of quantitative assessment of spill-over effects could be found among the 23 

case studies. 

Interviews and surveys of stakeholders revealed their interest in evaluations looking at impacts other 

than energy savings. The evaluation of GHG emissions is by far the most frequent other impacts for 

which information could be found in the Knowledge Base and case studies. The distribution of the 

types of impacts is more balanced in the case studies, compared to the higher frequency of macro-

economic impacts in the Knowledge Base. This might be partly because the analysis in the case 

studies enabled to consider more types of impacts, with some of them being included in the single 

category “macro-economic impacts” in the Knowledge Base. 

The review of the case studies also made possible to draw practical lessons learnt for experience 

sharing, from a more qualitative point of view. They were summarized in messages to be considered 

along the evaluation process. 

The analysis of the Knowledge Base and the case studies showed that transparency, and therefore 

documentation, of the evaluation methods and results are essential for enhanced evaluation 

practices, and above all for a larger and better use of evaluation as a tool to strengthen energy 

efficiency policies. Such transparency and documentation also imply to have common terminologies, 

as a basis for shared understanding. 

The Knowledge Base and case studies provide resources for experience sharing. The next phase of 

the EPATEE project will complement these resources by developing an online toolbox aiming at 

providing guidance tailored by type of common situations (combinations of policy instruments, 

sectors and evaluation methods). As a starting point in view of the EPATEE toolbox, this report 

suggests the use of a check list that can be used to quickly consider important points to take into 

account when specifying evaluation objectives and selecting evaluation methods. 
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1 | Introduction 
The synthesis report focuses on analysing and drawing common conclusions from the following 

EPATEE outputs:   

 results from two major surveys with important stakeholders conducted for the project 
(available at https://epatee.eu/),  

 overview of the first version (as of January 2018) of the Knowledge Base (available at 
http://www.epatee-lib.eu/), gathering a selection of about 180 energy efficiency policy 
evaluation studies and papers written in the last 35 years from the EU, US, Australia etc., 

 a selection of 23 case studies about practical examples of evaluations from all around the 
European Union (plus two from the US), as well as three topical case studies tackling key 
evaluation issues raised in the exchanges with stakeholders and in the other case studies 
(available at https://epatee.eu/). 

The objective of this report is to provide a summary of the main conclusions from these first outputs 

of the EPATEE project, looking at: 

 coverage of these outputs, in terms of type of situations (policy instruments + sectors) and 
countries (geographical coverage); 

 evaluation practices in terms of frequency of evaluation issues and evaluation methods;  

 topics that raised questions and debates in various exchanges with stakeholders:  

o standardisation and harmonisation of evaluation methodologies and procedures – 
terms that could be considered in different ways and in different contexts; 

o the linkage between monitoring (regular data collection and review) and evaluation; 

o evaluation of net energy savings. 

The analysis about coverage and evaluation practices compares the content of the Knowledge Base 

and the case studies to identify similarities and differences, as well as the types of references or 

practical examples that would be useful to look for further in order to complement the material 

already gathered. 

The conclusion also includes the main qualitative lessons learnt from the review of the case studies, 

as well as a check list that can be used to quickly consider important points to take into account 

when specifying evaluation objectives and selecting evaluation methods. 

 

https://epatee.eu/main-results
http://www.epatee-lib.eu/
https://epatee.eu/case-studies
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2 | Coverage of the type of situations 
The Knowledge Base and case studies did not intend to be comprehensive nor representative of the 

energy efficiency policy evaluation practices in Europe. Their goal was primarily to cover the diversity 

of possible situations, particularly in terms of types of policy instruments and types of sectors chosen 

to implement energy efficiency policies. Their primary purpose is indeed to provide resources for 

experience sharing.  

The synthesis report provides an overview of the topics covered and areas researched within the 

EPATEE project.  

2.1 Coverage of policy instruments 
Table 1 and Figure 1 show the frequency of policy instruments covered in the Knowledge Base and 

the case studies, respectively. The policy instruments in the Knowledge Base are divided in the 

following categories:  

 legislative/normative (e.g. mandatory standards, regulations on buildings etc.), 

 legislative/information (e.g. mandatory audits and labelling),  

 financial (e.g. grants, subsidies, loans...),  

 fiscal/tariffs (e.g. eco- or CO2-taxes), 

 information/education (e.g. energy billing, information campaigns...),  

 cooperative (e.g. voluntary agreements),  

 market-based instruments (EE auctions, emission trading schemes etc.).  

Overall, it has been possible to achieve a good coverage of the different categories of policy 

instruments (based on the typology adapted from the MURE database) for both, however with 

differences in the frequencies among the categories. 
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Table 1 Frequency of different policy instruments in the Knowledge Base 

Main categories of policy instrument Count Share* 
Share in 

all** 

1. Legislative / normative (mandatory standards, mandatory 
DSM, regulations on buildings, heating systems, vehicles, 
others) 47 14% 28% 

2. Legislative / information (mandatory audits / energy 
managers / building certificates / labelling) 34 10% 20% 

3. Financial (grants, subsidies, loans, others) 73 22% 43% 

4. Fiscal / tariffs (eco-/energy-/CO2-taxes; tax exemptions / 
reductions) 42 12% 25% 

5. Information / education (energy billing, information 
campaigns, voluntary energy audits, regional/local information 
centres, voluntary labelling, others) 35 10% 21% 

6. Cooperative (technology procurement, voluntary 
agreements, voluntary DSM measures, others) 42 12% 25% 

7. Market-based instruments (energy efficiency obligations, 
energy efficiency auctions/tender systems, emission trading 
systems, JI/CDM) 43 13% 26% 

8. Not specified 22 7% 13% 

Total (one reference can deal with several policy instruments) 338 
  *: “Share“ is calculated against the total number of 338, taking into account that each reference may deal with 

several types of instruments 

**: “Share in all” is the ratio of policy instruments out of the number of references (180)  

The Knowledge Base shows that, when taking related categories into account, financial policy 

instruments are the most represented (73 for financial instruments and 42 for fiscal policies). 

Instruments that are related to information are least represented, although they still have a fair 

number of references (34 in legislative/informative, and 35 in information/education group, 

respectively).  

The higher frequency of financial instruments is consistent with the distribution of policy measures 

observed in the MURE database, for which it was even noted that the focus on financial measures for 

the residential sector has strengthened over time (ODYSSEE-MURE, 2015). It can also be explained 

because financial instruments usually imply a higher use of public budget (compared to other policy 

instruments), and therefore generate higher attention in terms of accountability, (cost-)effectiveness 

of the use of public budget, and thereby evaluation studies or research.  

The lower frequency of information measures is due to the focus of the EPATEE project on impact 

evaluations. This can be explained because many information measures are considered as „support 

measures“, contributing to the success of other policy measures. Moreover, energy savings impacts 

of information measures can be more difficult to prove (e.g., compared to a financial incentive for 

the installation of equipment). Therefore, comparatively, information measures would be less 

subject to impact evaluations compared to other policy instruments. 
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Figure 1 Distribution of the case studies per type of instrument 

Financial instruments are also by far the most frequent category in the case studies, followed by 

market-based, cooperative and educational instruments which are also represented in several cases. 

At the opposite, only one case deals with a legislative measure. 

The higher frequency of financial instruments can be explained for the same reasons as for the 

Knowledge Base. Moreover these policy measures were often among the main contributors to the 

energy savings achievements of these Member States (which was one of the criteria to select the 

case studies). The same reason explains that the second most frequent category is market-based 

instruments, i.e. mostly Energy Efficiency Obligation (EEO) schemes. As EEO schemes were expected 

to bring the largest share of energy savings for the achievements of EED article 7 targets, before 

financial instruments1. 

At the opposite, the main reason for having only one case about legislative measures is that it was 

more difficult to find examples of ex-post evaluations of legislative measures (most of the 

examples found about evaluations of legislative measures were ex-ante studies). 

About information measures, in addition to the explanations mentioned for the Knowledge Base, the 

few cases selected can also be explained because evaluation of behavioural measures has been 

extensively investigated by the Task 24 of the IEA DSM agreement2. Two of the „information“ cases 

were selected because they represent sub-types of instruments (voluntary audits, individual heat 

metering) that are directly related to one of the articles of the EED (article 8 about energy audits, 

article 9(3) about heat metering). 

Likewise, the evaluation of energy of CO2 tax was not covered in the EPATEE case studies, because a 

study focused on this topic was recently commissioned by the European Commission (Europe 

Economics, 2016). 

Overall the conclusion about policy instruments is that the resources gathered in the Knowledge 

Base and the case studies provide a good coverage of all sectors. This overview will be 

complemented in the next phase of the project with more detailed analysis to investigate the 

combinations between policy instruments, sectors and evaluation methods. 

                                                           
1
 34% from EEOs and 19% from financing schemes or fiscal incentives, according to figure 1 of: Ricardo AEA et 

al. 2016.  
2
 http://www.ieadsm.org/task/task-24-phase-1/  

http://www.ieadsm.org/task/task-24-phase-1/
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This will enable to identify if there would be a need to look for references or practical examples for 

specific combinations. We can for example expect that practical examples about ex-post evaluations 

of legislative measures would be welcome. 

2.2 Coverage of sectors 
Like for the policy instruments, it was possible to cover all sectors in the Knowledge Base and in the 

case studies, also with differences in the frequencies among the sectors, as shown in Table 2 and 

Figure 2. 

The residential sector is the most represented in both, the Knowledge Base and the case studies (as 

measures targeting buildings are most often covering the residential sector). This is also in line with 

the analysis of the MURE database (ODYSSEE-MURE, 2015). The ratios for transport and industry are 

also similar in the Knowledge Base and the case studies. Services (commercial and public) and the 

energy sector are a bit less represented in the case studies which also do not cover specifically 

agriculture (that is however covered in some cross-cutting/transversal measures).  

It should indeed be noted that the second highest frequency for the case studies is about transversal 

measures that are not labelled separately in the Knowledge Base (where a measure covering several 

sectors is counted for each sector separately). However, there is a base of literature that considers all 

sector and policy instruments (for more details see Breitschopf et al., 2018). 

Table 2 Coverage of sectors in the Knowledge Base 

Sector Count Share 
Share in 

all 

Buildings 76 17% 45% 

Household (other than buildings) 106 24% 63% 

Services - commercial (other than buildings 58 13% 35% 

Services - public (other than buildings) 49 11% 29% 

Industry (other than buildings) 57 13% 34% 

Agriculture 22 5% 13% 

Energy sector 34 8% 20% 

Transport 35 8% 21% 

Total (one reference can deal with several sector) 437   
 *: “Share“ is calculated against the total number of 338, taking into account that each reference may deal with 

several types of instruments 

**: “Share in all” is the ratio of policy instruments out of the number of references (180)  
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Figure 2 Distribution of case studies per type of sector 

Conclusively, there is a relatively balanced overview of sectors, although industry, transport and 

agriculture are somewhat less represented than the household and service sector (including 

buildings). 

One of the reasons why sectors such as agriculture and transport get less notice is reflected in the 

national energy efficiency action plans and strategies which have fewer measures in these sectors. 

Also agriculture might be covered by transversal measures or measures targeting industries. Ex-post 

evaluations of policy measures for transports were a bit more difficult to find for the case studies. 

One assumption could be that transport policies can be managed by a different ministry than the one 

in charge of reporting the NEEAP. Another assumption could be that energy savings from policy 

measures in transports can be more difficult to evaluate, as data can be more difficult to collect (e.g., 

fuel suppliers do not meter energy consumption for each end-user, but at best at the level of gas 

stations). 

About the energy sector, policies on the supply-side of energy (generation-transmission-distribution) 

are covered by EU energy efficiency legislation only since the adoption of the Energy Efficiency 

Directive (2012). Few policies for the energy sector have been reported so far in the NEEAPs. 

Therefore the single case study on this sector comes from the US. However, it should be noted that 

EEO schemes in Denmark and Italy allow actions in the energy sector under certain conditions. 

Regarding sectors, the stakeholders from the surveys indicated that there is a lack of knowledge on 

various methods in the industry and tertiary sectors, where evaluation of energy savings can be more 

difficult, either due to specificity or complexity of the energy efficiency projects (e.g., large projects in 

industry) or to lack of reliable statistics on energy consumption (service sector). 

The case studies about these sectors indeed show that projects in these sectors are more likely to be 

evaluated with detailed engineering calculations (scaled savings), direct measurements or billing 

analysis (metered savings), than with simplified engineering calculations (deemed savings) that are 

more frequently used for evaluations of policies in the residential sector. 

The next phase of the EPATEE project will include more detailed analysis about the combinations of 

policy instruments, sectors and evaluation methods. 

This will enable to identify if there would be a need to look for references or practical examples for 

specific combinations. We can for example expect that references and practical examples about ex-

post evaluations of policies in transport would be welcome. 
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3 | Geographical Coverage 
EPATEE is through its Knowledge Base and the case studies primarily focused on the evaluation of 

energy efficiency policies in EU countries. The majority of studies in the Knowledge Base come from 

the EU (in particular Western European countries such as the United Kingdom, Netherlands, France 

and Germany), but there is also a significant share of non-European studies and experiences, 

primarily in the United States, with other occasional appearances like Australia, New Zealand or Sri 

Lanka.  

It should be noted that many of the Eastern European countries are not represented in the 

Knowledge Base: Bulgaria, Czech Republic, Hungary, Poland, Romania, Slovakia, Slovenia. Similarly, 

no reference deals with the “small” Member States (in terms of area and population: Cyprus, 

Luxembourg and Malta) and some of the Southern Member States (Greece, Portugal), with only 

Spain being represented by one reference. This could be indicative of the availability and the 

research/policy implementation progress on evaluation in those countries, but also of the language 

barrier and the lack of coverage of those countries in the EPATEE consortium itself. Indeed, 

references could be found for Lithuania (with one Lithuanian reference covering the other Baltic 

countries, and one covering the Western Balkans) and Croatia that are represented in the EPATEE 

consortium. The exact results are shown in the following table.  

Table 3 Geographical scope of the Knowledge Base 

Country Count Share 

Australia 1 1% 

Austria 4 2% 

Belgium (Wallonia) 2 1% 

Baltic countries (Estonia, Latvia, Lithuania) 1 1% 

Croatia 2 1% 

Denmark 7 4% 

EU 17 9% 

Finland 3 2% 

France 10 6% 

Germany 9 5% 

global 8 4% 

Ireland 5 3% 

Italy 2 1% 

Japan 1 1% 

Lithuania 11 6% 

Netherlands 15 8% 

New Zealand 1 1% 

Norway 2 1% 

OECD and G20 countries  1 1% 

South Korea 1 1% 

Spain 1 1% 

Sweden 8 4% 

Switzerland 4 2% 

UK 19 10% 

USA 22 12% 

Western Balkans 1 1% 

not specified 23 13% 

Total 178 
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Geographical coverage of the case studies was primarily driven by the countries represented in the 

consortium, to take advantage of its coverage of national languages. The other countries for which 

case studies were done are: Belgium (Wallonia), Denmark, Ireland, UK and US (plus one case study 

about a programme of coordination between Nordic countries). These cases were selected because 

members of the consortium had some insights beforehand about interesting feedbacks these 

examples of evaluations could bring for experience sharing. Altogether, this again gives a focus 

mostly on Western Europe, as visible in the figure below. 

Examples of ex-post evaluations from Eastern European countries that could be used for EPATEE case 

studies could not be identified so far. 

 

Figure 3 Geographical coverage of the case studies 

The geographical scope in the Knowledge Base and the case studies indicates that there were 

difficulties in finding references or sources in countries from the Central and Eastern Europe (CEE) 

region, as well as some of the Southern European countries (Greece, Portugal and Spain). Also the 

searches have not yet covered some countries (e.g., Cyprus, Luxembourg, Malta). This may however 

be due to language barriers (papers and studies written in native languages) or difficulties to identify 

the sources in countries not covered by the EPATEE consortium. The geographical coverage of the 

knowledge base and case studies might thus improve by the end of the project in October 2019. The 

dissemination of the project has already been active in the CEE region as well, e.g. at the Central and 

Eastern Europe Energy Efficiency Forum in Serock, Poland in June 2018 (see http://c4eforum.net/). 

Precisely these countries could serve as basis for direct support in the 2nd half of the project, which 

will focus more on the dissemination. A provisional list of these countries that can be considered as 

priority targets for direct support consists of Central and Eastern European countries such as Czech 

Republic, Estonia, Hungary, Latvia, Poland, Romania, Slovenia and Slovakia, and Southern European 

countries such as Greece, Spain and Portugal.  

The next phase of EPATEE shall focus on trying to reach stakeholders in countries by direct support 

and with the development of the online toolbox. Particular efforts will be made to take contacts with 

the countries mentioned above, where no or very few references or examples could be found so far. 

 

http://c4eforum.net/
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4 | Frequency of evaluation issues and 
evaluation methods as covered in the 
knowledge base and the case studies 

 

4.1 Frequency of evaluation methods 
The typology of evaluation methods used in the Knowledge Base and the case studies is shown in 

Table 4. This typology was defined based on the one used in the MURE database for consistency 

purpose. 

Table 4 Calculation methods in the Knowledge Base 

Type of method Brief description 

Bottom-up methods (starting from assessing unitary energy savings) 

Method 1: Direct 
measurement 

Unitary energy savings are directly measured to measure actual energy savings 

Method 2: Billing analysis Unitary energy savings are calculated based on analysis of energy bills or similar 
metered data 

Method 3: Deemed 
estimates 

Unitary energy savings are based on simplified engineering calculations, mostly 
relying on ex-ante data (apart from the number of actions or participants) 

Method 4: Mix of ex-ante 
and ex-post 

Unitary energy savings are determined by intermediate engineering calculations, 
combining ex-ante data and ex-post data about the actions implemented, based 
on analysis of equipment or sales data, inspection of samples, or monitoring of 
equipment  

Method 5: Detailed 
engineering estimates 

Unitary energy savings are determined with an engineering model, used to model 
a complex system (building, complex industrial process, company) 

Mixed bottom-up/top-down methods 

Method 6: Stock 
modelling 

Stock modelling based on stock and market statistics, and surveys monitoring 
diffusion / uptake of energy-efficient solutions 

Method 7: Diffusion 
indicators 

Indicators of the share of specific equipment or practice in the market, combined 
with deemed estimates of energy savings per equipment or practice 

Top-down methods 

Method 8: Energy 
consumption indicators 

Monitoring of energy consumption indicators for sectors or sub-sectors; or specific 
indicators for an end-use equipment 

Method 9: Econometric 
methods 

Use of econometric models or simulation at aggregated/macro level (e.g., 
Input/Output analysis with price elasticities) 

Others 

Method 10  The application of diverse methods, or methods which are not defined as above.  
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The figure below shows the distribution of the types of methods in the references gathered in the 

Knowledge Base. 

 

Figure 4. Number of references dealing with a single type of method, per type of method. 

Note: 66 references in the Knowledge Base are classified with method 10 (i.e. combinations of several types of 

methods, or use of other types of methods than the ones presented in Table 4), and no method was specified 

in 37 references (out of 165 references for which the type of method was meaningful to be analysed). 

This distribution should be taken with caution due to the high number of references classified with 

method 10, creating a bias in the distribution. This can for example be a reason why econometric 

modelling and stock modelling stand as the most frequent types of methods in the figure above: 

these methods are indeed most often used alone, as they directly cover the whole population or 

sector under analysis. Whereas the bottom-up methods described in Table 4 are first used to assess 

unitary energy savings. So they can be combined when the evaluation covers different sectors or 

types of actions that can be evaluated with different types of bottom-up methods. This is for 

example the case with most Energy Efficiency Obligation schemes (as analysed in the case studies). 

When looking at the bottom-up methods alone, there are slightly more references using engineering 

methods (deemed savings, mix of ex-ante and ex-post, and detailed engineering methods) than using 

methods based on metered energy consumption (direct measurement and billing analysis). 

Moreover, bottom-up methods are more represented in the empirical papers (evaluation reports and 

studies) than in the analytical papers (e.g., methodological papers).  

About the case studies, the analysis shows that it is interesting to the methods used for regular 

reviews or reporting (Figure 5 below) and the methods used for ex-post evaluations covering several 

years (or other ex-post studies) (Figure 6 below). 

Overall, only one case includes the use of a top-down method (energy consumption indicator), and 

only two cases include the use of a method combining top-down and bottom-up approaches (stock 

modelling). This is because the EPATEE case studies were focused on ex-post evaluations of policies, 

and thereby on bottom-up evaluations. Top-down evaluations are more frequently used to assess 

trends in energy consumption or energy efficiency indicators, or the achievement of national targets 

(e.g., targets of EED article 3). There is thus a major difference in the frequency of top-down 

methods between the Knowledge Base and the case studies. The fact that references using several 

methods are classified separately might lead to an under-estimation of the bottom-up methods, but 
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cannot change the fact that top-down methods are much more frequent in the literature than in the 

case studies. 

Another difference between the Knowledge Base and the case studies is that detailed engineering 

method is the least frequent type of engineering methods in the Knowledge Base (vs. deemed 

savings and mix of ex-ante and ex-post), whereas it is the most frequent type of methods in the case 

studies. This is likewise for billing analysis, in a smaller extent (less frequently found in the Knowledge 

Base vs. direct measurements, whereas it is the opposite in the case studies). 

These differences might come from various reasons: bias due to the classification of many references 

with method 10 in the Knowledge Base (“hiding” part of the distribution), the set of case studies 

representing a small sample of cases and therefore being less representative than the Knowledge 

Base in any case. 

 

Figure 5. Types of methods used in the case studies for regular reviews or reporting. 

Note: one case can deal with several types of methods, which was found in 6 of the 23 cases. 

 

Figure 6. Types of methods used in the case studies for ex-post evaluations or studies. 

Note: one case can deal with several types of methods, which was found in 10 of the 23 cases. 
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About the case studies, Figure 5 shows clearly that engineering calculations (i.e. deemed savings, 

mix of ex-ante and ex-post and detailed engineering calculations) are the methods the most 

frequently used to evaluate energy savings for regular reviews. This result is similar to the 

conclusions of Wade and Eyre (2015) and Labanca and Bertoldi (2016). This can be explained because 

methods based on measured (direct measurements) or metered (billing analysis) data need more 

time to provide results, as pointed in some case studies (see e.g., case on Warm Front). Whereas 

engineering calculations can be applied directly to data collected along the monitoring of the policy 

measure. Therefore, the need to report annually (or even more frequently) about energy savings 

often leads to using engineering calculations. 

At the opposite, Figure 6 shows that, besides complementary analyses of the data from regular 

reviews or monitoring, billing analysis is the method the most frequently used for ex-post 

evaluations. This can be explained because when ex-post evaluations include further efforts to 

evaluate energy savings, one of the main objectives is to assess actual energy savings (i.e. based on 

measured or metered data). The results from the billing analysis can then be compared to the results 

of the regular reviews, to improve the data or assumptions used in the engineering calculations. This 

is for example the approach that has been used in Ireland (Better Energy Homes), UK (Supplier 

Obligations) or in the US (Weatherization Assistance Program). 

 

The different distributions of types of methods shown above do not necessarily reflect the practices 

of all EU countries and for all types of situations, as the Knowledge Base and the case studies are not 

meant to be statistically representative. However it confirms that the choice of evaluation methods 

is strongly connected to the priority evaluation objectives (e.g., short-term reporting, verification of 

actual energy savings). 

The analysis of the case studies also confirmed that there is no “perfect” evaluation method to 

assess energy savings. All methods have advantages and limitations, as summarized in the table 

below. 

Table 5 Advantages of engineering and statistical methods, and links with evaluation objectives or needs. 

Type of method Advantages Usually chosen when the evaluation 
objectives or needs are… 

Engineering 
methods 

 Might enable to automatize energy 
savings calculations 

 Estimations directly linked to the 
energy efficiency improvement 

 On-going monitoring of the results 
 Providing visibility to the stakeholders 

and participants 
 Focus on the technical performance of 

the actions 
 Evaluation of gross energy savings 
 Possibility to take into account 

additionality criteria defined 
beforehand 

Statistical 
methods (based 
on metered 
energy 
consumption) 

 Based on actual energy consumption 
(energy bills or other metered data) 

 Might enable comparison between 
participants and control group 

 In-depth ex-post evaluation 
 Taking into account behaviours of end-

users 
 Evaluation of net energy savings 
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Each type of method includes different sources of uncertainties. Therefore, there is no method that 

would be more reliable whatever the situation. It depends on several conditions: data availability, 

skills of the evaluators, etc. 

About engineering methods, the main sources of uncertainties identied in the case studies are 

related to the assumptions used in the calculations, particularly about behaviours (see prebound and 

rebound effects) and possible performance gaps. When using a model, a key point is also whether 

the model could be calibrated on cases with metered or measured energy consumption. 

About billing analysis, the main sources of uncertainties identified in the case studies are often due 

to sampling and matching methods. Depending on the cases, normalization for external factors might 

be needed, which can create other sources of uncertainties. Moreover, getting representative results 

does not only mean to have large enough samples, but also long enough time series, which might not 

fit the decision making timelines. 

The case studies made possible to go into more details about why certain methods are selected due 

to various budgetary, strategic or administrative reasons, and whether the results are verified by an 

independent body. Whereas the Knowledge Base provides a more global view of what types of 

methods are used for which types of policies in which sectors. This will be further investigated in the 

second phase of the project, along the development of the EPATEE toolbox. 

One important issue to be noted about this is that a high number of Knowledge Base papers focus on 

method 10, which is a combination of different and diverse methods. This is a factor that will also 

come into play when offering data to the user in the toolbox as to how these methods can be 

combined and organised in order to have an efficient, cost-effective and successful implementation 

of energy efficiency policies and consequently to have a smoother and detailed evaluation process.  

Due to the focus of the EPATEE project, most of the references in the Knowledge Base and in the 

case studies are about ex-post evaluations, i.e. evaluations done after implementing the policy 

measure. These evaluations can however have used predefined or estimated data about energy 

consumption (or other key parameters), rather than measured or metered data. Different 

approaches in case studies lead to different ways of verifying the results and making ex-post analysis 

a uniquely sensitive issue to all the case studies, depending on the country, legislation, administrative 

organisation, calculation methodologies and adjustment factors taking into consideration. 

One of the main objectives of the EPATEE toolbox is to provide guidance taking into account the 

diversity of situations and objectives. The toolbox is meant to favour experience sharing by making 

easily available the current knowledge and experience. This could in turn help the convergence 

toward good practices, and thereby to identify aspects that could be harmonised without reducing 

the flexibility needed to adapt evaluations to specific context. 
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4.2 Frequency of evaluation issues 
The report dedicated to the Knowledge Base (Breitschopf et. al., 2018) provides an overview 

summarizing the frequency of evaluation issues in the references gathered (see figure below). It is 

important to remind that the aim of the Knowledge Base is not to have a representative or 

exhaustive coverage, but to show the diversity of researched issues within the topic of energy 

efficiency policy evaluation. According to the objectives of the EPATEE project, the scope of the 

Knowledge Base was focused on ex-post evaluation of energy savings. Two groups of related 

evaluation issues were looked for in the references: adjustment factors (used for the evaluation of 

energy savings, and particularly for net energy savings, see definitions in Annex I) and impacts other 

than energy savings (hereafter named “other impacts”). 

 

Figure 7 Distribution of empirical and theoretical papers by different effects in the Knowledge Base  

Source: Breitschopf et. al. (2018) 

Adjustment factors were covered more frequently in theoretical than in empirical papers, whereas it 

is the opposite for the other impacts. 

About adjustment factors, assumptions could be that evaluating adjustment factors ex-post often 

requires additional means (e.g., surveys, measurements), or that evaluation customers might be 

reluctant to take them into account, as they can show smaller results or include high uncertainties. 

Another assumption suggested in the analysis of the Knowledge Base (Breitschopf et. al. (2018)) is 

that adjustment factors would be more frequently taken into account in evaluations when there is a 

larger methodological basis to guide their evaluation. This explains why free-rider effects and 

rebound effects are the factors the most commonly taken into account in the evaluations included in 

the Knowledge Base (more methodological literature about them). 

About the other impacts, the reasons why they are more frequently included in the empirical papers 

(i.e. evaluation reports or studies) could be that some of them can be easily deducted from the 

energy savings results (e.g., avoided CO2 emissions). Or that they are strategic for policy or decision 

makers (e.g., macro-economic impacts), and therefore would be more frequently be included in the 
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priority evaluation objectives. The lower frequency of the remaining other impacts could be 

explained because they can be specific to some types of policy measures or objectives. For example, 

competitiveness is mostly relevant for measures targeting companies, whereas we saw that a high 

share of references were about measures for the residential sector. The lower frequency can also be 

because these impacts were not identified as a priority for the evaluation objectives, or are difficult 

to evaluate. 

One of the intentions behind the focus on diversity and frequency of evaluation issues is to show 

future users of the EPATEE online toolbox those topics where special attention could (or should) be 

given in future evaluation works, policy-making decisions etc.  

About the case studies, Figure 8 below shows that the types of correction or adjustment factors the 

most frequently taken into account are double counting and additionality, both usually aiming at 

ensuring that the energy savings accounted for the policy measure are additional to the results from 

other policy measures in place or that the same project is not reported by several stakeholders (e.g., 

obligated parties). When these factors are taken into account in the regular reporting, they are most 

often included as well in the ex-post evaluations that might perform further verifications on these 

issues. 

 

Figure 8. Factors taken into account in the energy savings calculations analysed in the 23 case studies.  

Note: one case can include calculations taking into account several factors. 

 

Factors that are used to correct for possible differences between standard assumptions used in 

engineering calculations and actual conditions (e.g., how the energy efficient products are installed 

and used) are more frequently taken into account in ex-post evaluations than in regular reviews (see 

performance gaps, pre-bound and direct rebound effect). The comparison with the results from the 

Knowledge Base shows that performance gaps and pre-bound effects are not well covered in both, 

the Knowledge Base and the case studies, whereas direct rebound effects are more frequently dealt 
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with in the references of the Knowledge Base (and specifically analytical papers) than in the case 

studies. 

In the majority of the 23 cases, factors used to assess net or additional energy savings (free-rider 

effects, spill-over effects or additionality) are not taken into account in the energy savings 

calculations. Consistently, energy savings found in regular reporting are most often gross energy 

savings. This is also a difference with the Knowledge Base that includes a significant number of 

references dealing with free-rider effects, and to a lesser extent with spill-over effects (that are not 

covered at all in the case studies). 

As shown in Figure 9 below, the evaluation of GHG emissions is by far the most frequent other 

impacts for which information could be found in the case studies, similarly to the results about the 

Knowledge Base. Then the distribution of the other impacts is more balanced (compared to the 

higher frequency of macro-economic impacts in the Knowledge Base). This might be partly because 

the analysis in the case studies enabled to consider more types of impacts, with some of them being 

included in the single category “macro-economic impacts” in the Knowledge Base. Moreover, the 

interviews done for the case studies also provided feedback about why some of these other impacts 

were considered as important by the stakeholders. 

 

 

Figure 9. Frequency of other impacts in the 23 case studies, per type of impact.  
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5 | Issues of standardisation and its 
feasibility 

The issue of standardisation or harmonisation of evaluation practices was not initially included in the 

questions of the stakeholders’ interviews nor in the agenda of the first European EPATEE workshop 

(Paris, October 2017). However, it came out in the discussions about barriers and evaluation costs 

and raised debates. 

Arguments in favour of harmonisation were about ensuring the quality of evaluations, or the needs 

for comparison purposes. The EU Energy Efficiency Directive indeed resulted in a higher interest in 

comparing results between countries and/or policies, particularly due to its Article 7. Previous 

projects and studies, as well as discussions at the workshop, proved that it is currently impossible to 

directly compare results reported by the Member States to the European Commission, without 

entering in careful analysis of these results and how they were calculated. 

One question is whether it would be possible that all Member States report energy savings in a 

harmonized way that would make comparisons easier. It was suggested that one possibility could be 

that each Member State would be free to use their own way to account for energy savings when 

dealing with the policy at the national level (for example because special rules may be applied due to 

policy priorities), but that the results would then also be calculated according to European guidelines 

when reported to the European Commission. However, it was explained that first, this would create 

an additional administrative burden for the Member States (point also mentioned by interviewees in 

several EPATEE case studies). And second this would not be technically feasible, as this option can 

only be possible if all Member States collect at least a same minimum dataset. In practice, the 

collected data differs from country to country and even sometimes from one policy to the other 

within the same country. This makes it impossible to use the same calculation methods everywhere. 

Several attempts to promote harmonization were done in the past (see e.g., the EMEEES project and 

the resulting recommendations issued by the European Commission). But none of them succeeded in 

becoming the common practice. 

One alternative could be to promote harmonization of the way to document energy savings. This is, 

for example, the approach used in standards developed about energy savings calculation (first at the 

European level, CEN standard EN 16212, and now at the world level with ISO standards, like the 

upcoming ISO 50046). These standards may not always be applicable for evaluations at the national 

level, as most of them are meant to be used by companies, for example in line with ISO 50001 about 

energy management. But the use of clear documentation guidelines could be an interesting 

alternative to explore. Harmonized documentation of energy savings would not only be useful to 

facilitate comparisons and benchmarking. It would also be useful to document the evaluation 

approach. When results are not well documented in reports or other information sources, the 

memory is lost over time as policy officers change. 

About the issue of ensuring quality and improving evaluation practices, there were debates about 

whether harmonization of evaluation methods can be the most appropriate approach. Some 

participants were more favourable to promote experience sharing, as done in the EPATEE project. 

The EPATEE project does not aim at preparing or recommending a standardisation of evaluation 

practices at EU level. The results from the case studies and the Knowledge Base are heterogenous 

and often cover cases with practices specific and particular to the respective countries in financial, 

http://www.evaluate-energy-savings.eu/
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legislative or educational terms. Although a thorough standardisation of evaluation procedures in all 

countries is a controversial issue, the idea of harmonisation within one country was supported by 

several interviewees (from the stakeholders’ interviews as well as the interviews done for the case 

studies). This pertains to: 

- the choice of different methodologies for evaluation,  

- data required for the implementation of those methodologies (e.g. access to energy bills, 

existing building stock etc.),  

- the availability of necessary documentation in order to successfully conduct evaluation.  

 

The EPATEE case studies provide examples of attempts to harmonise the way evaluation results 

(particularly in terms of energy savings) are reported, either at national level or at the level of a 

policy portfolio: 

 Standardised template used to coordinate the monitoring of the various schemes included in 
the energy efficiency programmes of the City of Vienna; 

 Methodological guidelines and standardised spreadsheet to gather the data from the various 
schemes of the Energy Efficiency Fund in Germany; 

 Monitoring rules (including methodological guidelines for energy savings calculations) 
defined by law for all national energy efficiency programmes in Lithuania; 

 Central monitoring tools in which results from programmes or policies should be reported 
(Austria and Croatia). 
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6 | Linkage between monitoring (regular 
data collection and review) and evaluation 

 

The focus of this topical case study (Maric et al., 2018) was to analyse the link between data 

collection related to monitoring of energy savings and evaluation on energy efficiency policies. When 

synthesizing the results from the Knowledge Base and the case studies, one can also draw 

conclusions whether the link between monitoring and evaluation can be successfully implemented if 

the right components and methods are chosen and undertaken. In an ideal scenario, this topic has to 

be considered as early as possible in the policy cycle, when preparing the policy and planning the 

related monitoring and evaluation activities.  

One of the main issues regarding the link between data collection and evaluation is the bridge to 

combine the two, namely the verification of said data as to how the data is being collected and what 

kind of results it shows, and how to subsequently present the data as a reliable evidence base to the 

decision makers. This can be an issue for evaluators, especially in terms of how to present verified 

data to policy makers who will then decide on future implementation of evaluated EE policies.  

From the examples shown in the topical case study below, it is prudent to focus on: 

- the data collected from ex-post analysis of energy savings,  

- the question of data being collected through intertwined systems and/or platforms that deal 
with monitoring, verification and evaluation of data, where data is collected through a 
common methodology and verified through carefully researched filters,  

- to conduct a thorough final analysis with an assessment (or at least an approximate 
consideration) of net savings, exploring to what extent the baseline used to estimate the 
energy savings reflects a counterfactual of what would have happened in the absence of the 
policy measure (see more details in the topical case study about Evaluating net energy 
savings: Voswinkel et al., 2018) 

 

This final analysis may serve as a convincing point for the policy makers to continue, adapt (or cancel 

in the case of policies not achieving targets) the EE policies and programmes, and to establish 

evaluation as a necessary and crucial step alongside measurement, monitoring and verification of 

energy savings in order to have a successful long-term policy, taking advantages of the evidence base 

from monitoring and evaluation for continuous improvement and fine-tuning. 

Monitoring is indeed commonly used to organise a regular feedback loop and reporting, that 

provides information to know if the policy is on track to its target(s), to detect changes in trends 

about actions implemented, costs and other monitored indicators, and to see if changes in policy 

settings are needed. 

Monitoring might have two limitations: 1) it is often based on declared or self-reported data from the 

participants; 2) it is difficult to change the type of data collected, as it might require difficult or costly 

changes in the monitoring tools and processes, and that it might increase administrative burden for 

both, participants and the public authority in charge of the scheme. 
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The first point is often tackled by verification and control processes. The second point implies the 

need for further data collection and analysis. In some cases, evaluation is also used to complement 

verification processes or check if they are robust enough. Policy makers may on the basis of 

evaluation move forward with the EE policy even if the targets have not been necessarily achieved, 

since evaluation can serve as a launching point to correct faults found in the data collected and to 

achieve those targets in the long-term. Nevertheless, one cannot focus on evaluation as the only tool 

in achieving a comprehensive outlook of all errors and frauds within the process, but its main goal 

can be to take notice of that these may exist and can be corrected. 

Table 6 Pros and cons of linking data collection from regular monitoring to evaluation 

Pros Cons 

Concise availability of data ready for evaluation Question of validity of data collected from participants 
or stakeholders 

Transparency on the type of data collected 
through the implementation of consistent 
methodologies 

Assessing net savings often requires further data 
collection/investigation that is usually done on 
samples of participants. Matching these results from 
samples with results from the monitoring of the whole 
participants might be challenging. 

Basis for the future advancement of EE policies Confusion between different administrative levels 
responsible for various aspects on advancing EE 
policies (policy makers, data managers, evaluators, 
funds…) 

Improvement on the existing EE policies through 
evaluation of carefully collected data 

 

Focusing ex-post analysis on issues detected as 
requiring further investigation (from monitoring) 

 

Data from monitoring can provide a basis for ex-
post evaluations to use sampling method in a 
robust way (easier to define representative 
samples) 

 

Source: table from (Maric et al., 2018) 
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7 | Evaluation of net impacts  
 

Net energy or emissions savings are those savings that directly accrue to the policy and would not 

have happened if it was not for the policy intervention. In contrast, gross energy savings are all 

savings that occurred among the scope of the policy. Hence, the differences between the two are 

those savings in the scope of the policy that would have also occurred without the existing policy in 

place, or that have occurred due to the policy but outside its monitoring scope. The question of net 

savings is relevant for all types of policies and sectors and can therefore be considered a transversal 

issue. The EPATEE topical case study on this issue (see Voswinkel et al., 2018) provides a summary 

about the methods commonly used to assess net energy savings, as well as practical illustrations on 

cases about the German Energy Efficiency Fund and the Danish Energy Companies’ Energy-Saving 

Efforts. 

Two main conceptual approaches are commonly used to assess them: 

 defining a counterfactual (or baseline) used to deduct net energy savings from comparing this 
baseline with what has happened (and could be monitored or measured); 

 applying effect adjustments to the gross savings (that correspond to the results monitored for 
the policy or programme, without assessing the causality between the policy measure and the 
actions implemented). 

Two of these effects are free-rider effects and spill-over effects.  
 
Free riders are those participants who would have implemented the savings measure, in full or 

partly, also in the absence of the policy. Hence they do not accrue to the policy intervention. They 

are particularly an important issue to consider when the policy measure includes financial incentives. 

From a policy maker’s point of view, the money spent on those participants was not successfully 

invested.  

Spill-over effects are the flipside of that effect. Participation in the policy intervention may lead to a 

higher awareness for energy efficiency and indirectly positively influenced investment decisions. 

Furthermore, affected third parties or those that are introduced to energy efficiency investment 

opportunities by the participant are also not accounted for in the policy evaluation’s gross effects. 

Hence, an amount for spill-over effects can be added. In theory, spill-over effects can also be 

negative, as is the case with negative publicity due to unsatisfied participants or media coverage of 

frauds, defaults or incidents (Griechisch & Unger, 2014). However, policy measures usually include 

quality processes or feedback loops to monitor participants’ satisfaction in order to limit or detect 

problems and prevent negative spill-over. 

The terms “net effects” and “additionality” are often used interchangeably. This is particularly the 

case when the term is used on the individual programme or policy level. Additionality in this sense 

refers to the choice of a baseline, additional energy savings being then defined as energy savings 

additional versus this baseline. Possibilities of baseline are for example a before-after comparison of 

energy consumption (Bundgaard, et al., 2013) or the consumption reduction compared to a default 

technology on the market (European Commission, 2016). Depending on the method of data 

assessment, the definition of additionality can lead to a result equivalent to gross energy savings 

(when the baseline is taken as the situation before implementing an energy efficiency action, and 
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that no adjustment effect is further taken into account) or to net energy savings (when the baseline 

is equivalent to a counterfactual scenario representing what would have occurred in the absence of 

the policy).  

The policy objectives can also lead to define additionality as results additional to other policies or 

programmes in force. This is for example the case for the Energy Efficiency Directive (EED, 

2012/27/EU) for which additional energy savings are defined as additional to the effects of the other 

EU legislation and regulations for energy efficiency (European Commission, 2013). When the level of 

analysis is a superior aggregate level, then additionality is not the same as net effects, as is the case 

for the EED.  

The deepening level case study on the evaluation of net impacts focuses on the evaluation of net 

savings on the individual policy level, but the issue of additional savings is discussed in one of the 

examples (about the Danish Energy Efficiency Obligation scheme).  

Evaluating net energy savings is a key aspect to assess policy success, above all when looking at the 

efficiency of the policy. In other words to determine whether the money and other resources spent 

on the policy are spent well and have a strong impact on savings performance or whether the policy 

design should be changed to use the money and other resources more effectively. For example, 

Courts of Auditors frequently consider net savings to scrutinize the use of public money. 

The evaluation of net energy savings is not trivial and depends on a series of factors including the 

type of data collection, access to participants or stakeholders, calculation methodology, baseline, 

inclusion and exclusion of effects and intended usage of the study results. Experience shows that 

there is no silver bullet to tackle this issue. The experimental approach (comparing participants with 

a control group) is usually considered as the best practice, but can rarely be implemented in perfect 

conditions. Therefore, each possible method has its advantages and limitations (see table below). 

This also leads to results obtained with different methodologies might not have the same meaning 

and might not be comparable. Transparency in the method used (what data has been collected and 

how, what assumptions were needed, etc.) is thus essential so that the results can be analysed and 

discussed consistently. 

 

  



 

 

 

Synthesis Report on Good Evaluation Practices Page 28 
 

Table 7.  Pros and cons of the methods commonly used to assess net energy savings. 

Type of method and related conditions Pros and Cons 

Randomised Control Trial (RCT) 

 Experimental Design 

 Treatment (exposed) and control group (not 
exposed to policy) 

 Random assignment to groups 

 Measured savings data available 

 Random assignment reduces bias 

 Increases reliability and validity 

 Widely accepted 
- Expensive in terms of time and money 
- Needs to be planned  
- Ethical problems to bar control group from   

participation 

Quasi-experimental design 

 Experimental Design 

 Treatment (exposed) and comparison group (not 
exposed to policy) 

 Matching of treatment and comparison groups 
by defined properties 

 Measured savings data available 

 Reliable method 

 Limited bias if comparison group well assigned 
- Assignment of comparison group difficult 
- No statistical means to determine the adequacy of the 

comparison group 

Survey approach 

 Participants are asked how they would have 
acted without the policy 

 Deemed or scaled savings possible 

 When no access to non-participant group (or not 
possible to define a control or comparison 
group) 

 When budget and time restrictions 

 Does not require non-participant control group 

 Flexibility to adjust questions to policy 

 Relatively low costs 
- Prone to biases (in questions and answers) 
- Participants’ inability to know what they would have 

done 
- Tendency to rationalise past choices 
- Responses cannot be validated 

Deemed or Stipulated Net-to-Gross-Ratios 

 Literature-based estimation using market 
averages and secondary data 

 Good for short studies 

 Strict budget limitations 

 Limited data availability 

 Gives a first rough estimate before exploring further 
with other methods 

 Inexpensive 
- Inexact 
- Heterogeneity of policies do not allow for default 

values 

Source: table from (Voswinkel et al., 2018) 

Some lessons learned about evaluation of net effects in practice are summarised below. 

Due to issues with limited data availability, budget constraints, privacy laws and policy design and 

implementation, randomised controlled trials are often not feasible. In many cases, this applies also 

to quasi-experimental designs. That is because savings data are often based on deemed or scaled 

savings or there is no access to a non-participant group. The two examples from Germany and 

Denmark included in the topical case study indeed used the survey approach.  

About the survey approach, one of the crucial issues is the exposure to biases in the questions and 

answers. Questions about the free-rider effect face biases in both directions. The free-rider effect 

may be overestimated due to hindsight bias and social desirability bias. Hindsight bias means that 

respondents might tend to rationalise their decision and believe they would have acted the same 

without the policy after knowing that the action was successful. Social desirability bias means that 

respondents might tend to give the answers that they consider as socially desirable, e.g., acting 

environmentally friendly and not only for monetary reasons. In the other directions, participants 

have an incentive to stress the importance of the policy to be able to obtain financial incentives in 

the future. 

An approach to reduce the issue with biases is to include further question for verification. 

Implementing discrete choice experiments into the survey can reduce response biases. Furthermore, 

comparison with less subjective methods like market data analyses for the construction of a baseline 

can be included. 
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8 | Conclusion and perspectives 
 

Coverage of the EPATEE Knowledge Base and case studies 

Among other activities, the first phase of the EPATEE project made possible to build a Knowledge 

Base and case studies about the evaluation of energy efficiency policies, with a focus on ex-post 

impact evaluations. 

The Knowledge Base gathers 180 references coded according to a set of criteria enabling various 

types of search (per type of policy instrument, sector, country, calculation method, etc.). 23 case 

studies entered into more detailed analyses of practical examples of evaluations, looking more 

specifically at why and how evaluations were done. In addition, topical case studies investigated key 

evaluation issues such as the linkage between monitoring and evaluation, and how to evaluate net 

energy savings. 

This report reviewed the coverage of these resources, reminding that the objective was not to be 

exhaustive or representative but to cover a large diversity of situations as a support for further 

experience sharing.  

The geographical scope in the Knowledge Base and the case studies shows difficulties in finding 

references or sources in countries from the Central and Eastern Europe (CEE) region, as well as some 

of the Southern European countries (Greece, Portugal and Spain). Also the searches have not yet 

covered some countries (e.g., Cyprus, Luxembourg, Malta). This may however be due to language 

barriers (papers and studies written in native languages) or difficulties to identify the sources in 

countries not directly covered by the EPATEE consortium. The geographical coverage of the 

Knowledge Base and case studies might thus improve by the end of the project in October 2019, for 

example through bilateral exchanges with the countries not well covered yet. 

The Knowledge Base and case studies offer an overall coverage of all main types of policy 

instruments and sectors. Cases about financial measures and the residential sector are the ones for 

which the largest number of references or practical examples were collected. The basis to prepare 

guidance in these fields is thus likely to be strong. At the opposite, it is likely that further references 

or examples could be needed to support guidance for evaluation of energy savings from legislative 

measures and from policies in transport. Feedback from stakeholders also pointed the particular 

difficulties that might be encountered when evaluating complex projects in the industry and services. 

The analysis of the coverage in terms of types of evaluation methods showed some common points 

and differences between the Knowledge Base and the case studies. The differences are partly due to 

differences in the focus/objectives of both. Searches for references for the Knowledge Base were 

done to cover all the types of methods, whereas the case studies were focused on practical examples 

of evaluations of energy efficiency policies, thereby leading to a focus on bottom-up methods. When 

looking at bottom-up methods alone, cases dealing with engineering methods are more frequent 

than cases dealing with measured or metered energy consumption (direct measurements or billing 

analysis) for both, the Knowledge Base and the case studies. This is also in line with previous reviews 

(for example, Labanca and Bertoldi, 2016; Wade and Eyre, 2015).  

Going more into the details, it was found in the case studies that engineering methods would be 

more frequently used in case of regular reviews or reporting, whereas billing analysis would be more 
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frequently used for in-depth ex-post evaluations (apart from further analyses of the data from 

regular reviews). This can be explained because methods based on measured (direct measurements) 

or metered (billing analysis) data need more time to provide results. Whereas engineering 

calculations can be applied directly to data collected along the monitoring of the policy measure. 

Therefore, the need to report annually (or even more frequently) about energy savings often leads to 

choose to use engineering calculations. At the opposite, when ex-post evaluations include further 

efforts to evaluate energy savings, one of the main objectives is to assess actual energy savings (i.e. 

based on measured or metered data). The results from the billing analysis can then be compared to 

the results of the regular reviews, to improve the data or assumptions used in the engineering 

calculations. 

More generally, the choice of evaluation methods is strongly connected to the priority evaluation 

objectives (e.g., short-term reporting, verification of actual energy savings). The analysis of the case 

studies also confirmed that there is no “perfect” evaluation method to assess energy savings. All 

methods have advantages and limitations (see Table 5 of this report). The next phase of the project 

will further investigate what type(s) of evaluation methods are commonly used and could be 

recommended depending on the combination of policy instrument(s) and sector(s). 

About correction and adjustment factors, performance gaps and pre-bound effects are not well 

covered in both the Knowledge Base and the case studies, whereas direct rebound effects are more 

frequently dealt with in the references of the Knowledge Base (and specifically analytical papers) 

than in the case studies. In the majority of the 23 case studies, factors used to assess net or 

additional energy savings (free-rider effects, spill-over effects or additionality) are not taken into 

account in the energy savings calculations. Consistently, energy savings found in regular reporting are 

most often gross energy savings. This is a difference with the Knowledge Base that includes a 

significant number of references dealing with free-rider effects, and to a lesser extent with spill-over 

effects. It is noticeable that no example of quantitative assessment of spill-over effects could be 

found among the 23 case studies. Likewise, information about analyses of market transformation 

effects was found in only 3 case studies (whereas there is a variety literature about methodologies to 

assess these effects). Whereas the evaluation of market transformation effects is not in the priority 

focus of the EPATEE project, it could be interesting to include in the EPATEE toolbox links or 

references to guide the users interested in this topic towards resources where guidance and 

examples can be found. 

Likewise, the EPATEE project is focused on the evaluation of energy savings, but interviews and 

surveys of stakeholders showed their interest in evaluations looking at impacts other than energy 

savings. The evaluation of GHG emissions is by far the most frequent other impacts for which 

information could be found in the Knowledge Base and case studies. Then the distribution of the 

other impacts is more balanced in the case studies, compared to the higher frequency of macro-

economic impacts in the Knowledge Base. This might be partly because the analysis in the case 

studies enabled to consider more types of impacts, with some of them being included in the single 

category “macro-economic impacts” in the Knowledge Base. Moreover, the interviews done for the 

case studies also provided feedback about why these other impacts were considered as important by 

the stakeholders. 
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Practical lessons learnt from the case studies 

The systematic review of the case studies made it possible to draw lessons learnt for experience 

sharing, from a more qualitative and practical point of view: 

 MESSAGE 01: Evaluation is not a burden, but an opportunity. 

 MESSAGE 02: Evaluation priorities depend on who the primary audience is. 

 MESSAGE 03: Evaluation helps increasing stakeholders’ confidence in the schemes. 

 MESSAGE 04: Monitoring and data collection are essential for making any evaluation possible. 

 MESSAGE 05: Selecting the most relevant data to collect is a continuous process. 

 MESSAGE 06: Regular review and in-depth ex-post evaluations are complementary. 

 MESSAGE 07: The choice of evaluation methods depends on evaluation objectives but also on 
practical constraints. 

 MESSAGE 08: Comparing different methods help assessing the robustness of the results. 

 MESSAGE 09: Evaluating net impacts is a challenge, but essential to assess efficiency of policies. 

 MESSAGE 10: Good data is well-documented data. 

 MESSAGE 11: Communication about evaluation results can be as important as doing the 
evaluation. 

More details and practical examples about these messages can be found in the report analysing the 

case studies (Broc et al., 2018). 

 

Key evaluation issues or points of discussion 

Exchanges with stakeholders, through interviews, surveys, workshops and webinars, raised several 

key evaluation issues or points of discussion. 

Two of these key evaluation issues (linkage between monitoring and evaluation, evaluation of net 

energy savings) have been the subject of dedicated topical case studies (see Maric et al. 2018, and 

Voswinkel et al. 2018). Another topical case study is dealing with the choice and comparison 

between estimation-based and measurement based methods to evaluate energy savings. 

Discussions about standardisation or harmonisation arose from the interviews with stakeholders as 

well as the exchanges at the first European EPATEE workshop. There are clearly opposite views about 

the possibility and interest of standardisation or harmonisation of evaluation practices at European 

level. However the case studies show examples of practices to implement harmonisation at the level 

of a country or policy portfolio. 

Moreover, the analysis of the Knowledge Base and the case studies showed that transparency, and 

therefore documentation, of the evaluation methods and results are essential for enhanced 

evaluation practices, and above all for a larger and better use of evaluation as a tool to strengthen 

energy efficiency policies. Such transparency and documentation also imply to have common 

terminologies, as a basis for shared understanding. 
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From resources for experience sharing to the development of guidance: the development of the 

EPATEE toolbox 

The Knowledge Base and case studies provide resources for experience sharing. The next phase of 

the EPATEE project will complement these resources by developing an online toolbox aiming at 

providing guidance tailored by type of common situations (combinations of policy instruments, 

sectors and evaluation methods). 

The analysis of the Knowledge Base (see Breitschopf et al., 2018) and the case studies (see Broc et al., 

2018) showed the importance to specify first the evaluation’s objectives and priorities and to plan 

early enough how and when an evaluation should be done - particularly because evaluations often 

have to be performed within tight practical conditions (time, budget, data availability and possibility 

of further data collection). 

As a starting point in view of the EPATEE toolbox, this report suggests the use of a check list that can 

be used to quickly consider important points to take into account when specifying evaluation 

objectives and selecting evaluation methods. This check list includes 8 questions (see below) that can 

be answered by the evaluation commissioners or the evaluators. 

 

Q1. What are or should be your priorities when evaluating energy savings? 

 Regular reporting of energy savings 

 Monitoring of target achievements 

 Assessing the actual energy savings 

 Understanding the different factors that can affect energy consumption (or energy savings) 

 Assessing the share of savings that can be attributed to the policy or programme 

 Assessing cost-effectiveness at the project level (participants’ point of view) 

 Assessing cost-effectiveness of the programme/policy (public authorities’ point of view) 

 

Q2. What is the context of the evaluation? 

Timeframe:  

 Evaluation can still be planned early enough to adapt data collection along the 
implementation of the scheme? 

 Need for on-going feedback on the results of the scheme? 

 Evaluation results are needed within a short period (i.e. maximum within 6 to 12 months)? 

 Evaluation can be implemented in several stages or over several years? 

Resources: 

 A budget is planned for the evaluation? 

 No particular budget is available for the evaluation? 

 Time of internal staff can be dedicated to the evaluation? 

 It is planned to commission external evaluators? 
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Audience: 

 The evaluation is meant for internal purpose? 

 The evaluation is to be reported to other public authorities (e.g., ministries)? 

 The evaluation is to be reported to the Parliament or other representative institutions? 

 The evaluation is to be reported to the Court of Auditors or other independent bodies? 

 The evaluation is to be reported to private stakeholders? 

 The evaluation report is to be publicly available? 

 

Q3. Which are the policy instruments used in the policy that will be/is/should be evaluated? 

 Legislative (e.g., building codes, minimum energy performance requirements) 

 Financial and fiscal 

 Educational and raising awareness 

 Market-based instruments (e.g., EEO schemes, tendering schemes) 

 Cooperative (e.g., voluntary agreements) 

 Combination of the above 

 

Q4. Which sector is the main target of the policy that will be/is/should be evaluated?  

1. Residential sector  

2. Service sector 

3. Buildings (whatever the sectors) 

4. Industry 

5. Transport 

6. Energy sector 

7. Other 

If the policy is covering all sectors, is the evaluation meant to cover all of them? Or will the 

evaluation be focused on particular sectors? 

Q5. Are these stakeholders included in the policy and the subsequent evaluation process? 

1. Policy-makers 

2. Energy consultants 

3. Energy efficiency managing agencies 

4. Clients (e.g. building owners, tenants, industry companies...) 

5. All of the above 

6. None of the above 
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Q6. What evaluation method could be used to evaluate the energy savings?  

 

Type of methods Conditions Added value Limitations 

Bottom-up methods (i.e., using data about the energy efficiency actions or projects implemented or at participants’ level) 

Direct measurements Possibility to meter or measure 
energy consumption at the level 
of the end-use. 

Provide a direct view of the actual energy 
performance of the action/project. 

Might require to apply corrections to take into 
account influence of external factors; 
Can be costly if many actions/projects to evaluate; 
Might require sampling (with risk of sampling bias); 
Might need time depending on the measurement 
period needed to get robust data. 

Billing analysis    

Deemed savings (simplified 
engineering calculations) 

   

Mix of ex-ante and ex-post 
data (intermediate 
engineering calculations) 

   

Detailed engineering 
calculations (modelling) 

   

Mix of bottom-up and top-down methods 

Stock modelling    

Diffusion indicators    

Top-down methods (i.e., using data from national statistics or at the level of an organisation or territory) 

Energy consumption 
indicators 

   

Econometric analysis at 
macro level 
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Q7. Which correction or adjustment factors should be considered? 

Factors When it should be considered 

Free-rider effects 

 When assessing net energy savings  

 When assessing additional energy savings (depending on the definition used 
for additionality) 

 When assessing cost-effectiveness or efficiency of the policy or programme 

(Free-rider effects do not need to be considered in the situations above, if the 
evaluation uses an experimental or quasi-experimental approach, i.e. comparisons 
between participants and a control or non-participants group) 

Spill-over or 
multiplier effects 

 When assessing net energy savings  

 When assessing additional energy savings (depending on the definition used 
for additionality) 

 When assessing cost-effectiveness or efficiency of the policy or programme 

Direct rebound 
effects and 
prebound effects 

 When assessing actual energy savings, using engineering calculations (as they 
usually include assumptions of normalised behaviours) 

 When the objective is to understand the different factors influencing changes 
in energy consumption, or the differences between expected and actual 
savings 

Indirect rebound 
effects 

 When assessing the global impacts of the energy efficiency policies 

Performance gaps 

 When assessing actual energy savings, using engineering calculations (as they 
usually include assumptions of normalised behaviours) 

 When the objective is to understand the differences between expected and 
actual savings 

Double counting 

 When assessing additional energy savings 

 When there is a risk that an action or project can be counted for several policy 
measures 

Non-compliance 

 When assessing actual energy savings, using engineering calculations (as they 
usually include assumptions of normalised behaviours) 

 When the objective is to understand the differences between expected and 
actual savings 

 When assessing the impacts of a regulatory measure 
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Q8. Is the audience of the evaluation interested in impacts other than energy savings? Or can the 

policy or programme have impacts other than energy savings? 

Examples of impacts other than energy savings: 

 GHG emissions 

 Job impacts 

 Affordability of energy / impact on energy prices 

 Distributive / sectoral / geographical effects 

 Leverage effect (on direct investments) 

 Emissions of other pollutants 

 Impacts on comfort (buildings) 

 GDP or other macro-economic impacts 

 Impacts on public budget 

 Health impacts 

 Water savings / impacts 
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Annex I 
Typology and definitions used in the EPATEE Knowledge Base and case studies for adjustments, 
correction and other factors: 

 Free-rider effect: a free-rider is an end-user who beneficiated from the support (energy advice, 
financial incentives, etc.) provided by the measure, but who would have implemented the 
energy efficiency action in the absence of the measure3. 

 Spill-over effect: energy savings caused by the measure and other than those resulting from 
participants implementing energy efficiency actions promoted by the measure4. 

 Direct rebound effect: “Improved energy efficiency for a particular energy service will decrease 
the effective price of that service and should therefore lead to an increase in consumption of that 
service. This will tend to offset the reduction in energy consumption provided by the efficiency 
improvement” (Sorrell and Dimitropoulos, 2008). 

 Indirect rebound effect: “The lower effective price of the energy service may lead to changes in 
the demand for other goods, services and factors of production that also require energy for their 
provision. For example, the cost savings obtained from a more efficient central heating system 
may be put towards an overseas holiday” (Sorrell and Dimitropoulos, 2008). 

 Prebound effect: cases where, before implementing an energy efficiency action, end-users tend 
to consume less energy than estimated by engineering models (see e.g., Sunikka-Blank and 
Galvin, 2012) 

 Performance gaps: cases where the observed energy performance of the energy efficiency 
action installed is lower than the expected energy performance, for example due to differences 
in operating conditions or due to quality issues like defects when installing the action. 

 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 energy efficiency measures. 

 Non-compliance: stipulations are not fulfilled (esp. in case of regulatory instruments). 

 

                                                           
3
 Several types of free-rider effects may be distinguished when considering the time when the end-user would 

have implemented the action in the absence of the measure (“deferred free-ridership”) and/or the level of 
energy performance of the action that the end-user would have implemented in the absence of the measure 
(“partial free-ridership”). For more details, see SRCI et al. 2001 (p.66). 

4
 Several types of spill-over effects may be distinguished, in particular participants’ spill-over (when participants 

implement other energy efficiency actions than the ones promoted by the measure) and non-participants’ 
spill-over (when the measure has influenced end-users to implement energy efficiency actions, but who did 
not receive support from the measure). For more details, see SRCI et al., 2001 (p.69). 


