
�

 

 
 
 

�

October 2006 
 

 
 

 
 
 
 

 
  
 
 
 

 
 
 

 
 
 

 
 

�
���������	�
���
�������
�������������
���������

��	�����
���������

���������������	�
�

�������������
��������������������
��������������
� ����
�

��
	�����	�����
�
�����	�����
��������������	���





�

�

� � �� �

 ��
����
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Good monitoring is a precondition for accurate ex-post evaluation of policy 
instruments and offers a means to adjust policy instruments to make them more 
effective and efficient. The need for monitoring is also emphasized by the EU 
Directive on End-use Energy Efficiency and Energy Services, which puts a strong 
focus on “measuring” energy savings. The report provides a practical guide for the 
monitoring and ex-post evaluation of policy instruments aiming at energy 
efficiency improvement. 
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These guidelines are part of the Intelligent Energy Europe project “Active 
Implementation of the European Directive on Energy Efficiency” (AID-EE). In the 
AID-EE project 20 ex-post evaluations were carried out of policy instruments for 
energy efficiency in EU countries. The method that was used for these evaluations 
is called theory-based policy evaluation. While most methods used in ex-post 
policy evaluation focus only on ‘final effects’ i.e. energy savings and cost-
efficiencies, theory-based policy evaluation offers a systematic evaluation of all 
steps in the policy implementation process. It therefore provides more detailed 
insight in the success and failure factors of policy instruments and offers concrete 
directions for improving the effectiveness and efficiency of policy instruments.  
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The purpose of these guidelines is to convey the experience of using theory-based 
policy evaluation to policy makers, and make it possible to integrate the evaluation 
method in the design of policy instruments. The report provides a practical guide 
for using theory-based policy evaluation for the monitoring, ex-post evaluation and, 
design of policy instruments aiming at energy efficiency improvement. The aim is 
to give a brief but comprehensive introduction to theory-based policy evaluation, 
with references to further reading.  
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·  In Chapter 2, basic information is given about theory-based policy evaluation 
and the use of the policy theory. This chapter is important in order to get 
accustomed to the evaluation method. 

·  Chapter 3 contains a step-by-step guide on how to conduct theory-based policy 
evaluation in practice. Information is also given what criteria to include in the 
evaluation and on how to use theory-based policy evaluation in combination 
with other evaluation methods.  

·  In Chapter 4, it is shown how the policy theory can be fruitfully used in the 
design of new policy instruments.  

·  In Chapter 5, information is given on what a comprehensive monitoring of 
policy instruments should look like, and on the particular monitoring needs 
related to theory-based policy evaluation. 
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The guidelines are primarily directed to evaluators of energy efficiency policy 
instruments. The guidelines are also directed to policy makers and programme 
coordinators, since the design and implementation of a policy instrument is closely 
linked to its evaluation. The chapters in the guidelines cover different aspects of 
how to use a policy theory for evaluation, design and monitoring, and they are 
partly directed to different target groups.  
·  Chapter 2 is directed to all readers.  
·  Chapter 3 is mainly directed to evaluators.  
·  Chapter 4 will be most interesting for policy makers who are designing new 

policy instruments.  
·  Chapter 5 is directed to policy makers and programme coordinators that are 

in charge of monitoring activities. 
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The evaluation method that is described in these guidelines is the theory-based 
policy evaluation. The main characteristics of theory-based policy evaluation are 
that it: 
·  Sets up a theory on the expected impacts of the policy instrument and the 

elements and implementation steps of the instrument that are the causes for 
these impacts. Thereby, it makes the perception and conception of policy 
makers on how a policy instrument functions explicit. 

·  Like other evaluation methodologies evaluates the final outcome of policy 
instruments, i.e., the target achievement (the extent to which a policy 
instrument achieved its stated targets; also termed the ‘effectiveness’ of an 
instrument), the net impact (the amount of energy savings realized compared 
to the situation without a policy instrument), and cost-effectiveness (refers to 
the relationship between the net impact and the amount of money needed to 
achieve this impact).  

·  Evaluates the whole policy implementation process, and not only focuses on 
final outcomes. This is done through the identification and quantitative analysis 
of indicators for each step in the implementation process.  

·  Analyses the main success and failure factors of policy instruments. This 
means that besides the quantitative analysis, a qualitative analysis of the 
reasons behind different developments is carried out. 

·  Thereby provides insight on why a policy instrument succeeded or failed and 
how it can be adjusted (redesigned) in order to improve its effectiveness and 
cost-efficiency. 

·  At the same time, this analysis is evaluating whether the theory on causes and 
impacts is adequate or not. 
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In an ideal policy cycle, policies are first formulated, then implemented and 
ultimately put into practice leading to energy savings. After a policy instrument or 
programme has been implemented it should be monitored and evaluated, which 
might lead to a reformulation or even an abolishment of the instrument. Ex-post 
policy evaluation is an essential element in the possible 
reformulation/reorganisation of policies (see Figure 1). 
 

policy 
formulation

policy 
implementation

policy
in practice

explicit policy 
theory

operational
model

(indicators)

monitoring/
evaluation

possible
reformulation/
reorganization

of policies
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A central element of theory-based policy evaluation is the policy theory (see Box 
1). The policy theory is a way to describe how a policy instrument is expected to 
lead to energy efficiency improvements. In the policy theory all the different steps 
of the implementation process are depicted and the main success and failure factors 
are identified. In Figure 2 an example of a policy theory is shown. 
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A policy theory can be either explicit or implicit. In the ideal case an explicit 
theory is available. This means that the policy makers have clearly described how 
they believe the policy instrument is going to work, prior to its implementation. 
Most often, however, the theory is implicit and such a description is lacking. In this 
case the evaluator has to try to reconstruct the policy theory. 
 
The first step to be covered by a policy theory is the initiation of the policy 
instrument by a government agency and the last step is when target groups carry 
out measures to reach final energy savings. In between, there can be any number of 
different steps, depending on the complexity of the policy instrument. The 
advantage of using a policy theory in the evaluation of instruments is that it makes 
it easier to find out why the net impact of the instrument is smaller or bigger than 
expected (target under- or overachievement) or why cost-efficiencies differ from 
what was expected. It helps finding the strengths and weaknesses of a policy 
instrument.  
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Cause-impact relationships. The most important steps in the policy theory are 
depicted in the form of cause-impact relationships. The first cause-impact relationship 
is usually related to the launching of the policy instrument or programme (consisting 
of several instruments), and the last one to the carrying out of energy saving measures 
by target groups. In between there can be any number of cause-impact relationships, 
depending on the complexity of the policy instrument (see Figure 2). 
 
Indicators. For each step of the policy theory, one or more indicators are identified in 
order to measure if the cause-impact relation actually existed and if the change that 
took place is due to the implementation of the policy instrument (i.e. the policy 
instrument was the causal force). The indicators should be quantifiable if possible, but 
qualitative indicators can also be useful.  
 
Success and failure factors. For each step of the policy theory, the main factors 
explaining the success or failure in the implementation process are identified. This 
information is mainly of a qualitative nature.  
 
Relations with other policy instruments. An individual policy instrument often 
interacts with other policy instruments, which can either reinforce or mitigate its 
implementation. In the policy theory these interactions are identified. This can function 
as a base for further evaluation of the interlinkages between the different policy 
instruments and the evaluation of packages of policy instruments. It is recommended 
to evaluate the policy package in case it is not possible to determine the isolated 
impact of a single instrument (which is for example the case with informative 
instruments), or in addition to the evaluation of the single policy instrument. 



�

�

� � �" �

  

� � � � � �# � � � � � 
$ �%�
 �# � 
 � 
 � �& � � 	 � � ' � � 
 � � � � 
 � 	 � � � 	 � � � � � �

 
 

The Energy Audit Programme (EAP) was launched in 1992. It was evaluated in 
2005 using the theory-based policy evaluation. In this guideline report the 
evaluation of the EAP is used as an example case in order to illustrate different 
aspects of carrying out theory-based policy evaluation. 
 
The audit programme is not a single instrument but actually a policy package 
consisting of an informative instrument (recommending energy saving measures 
through audits) and a financial instrument (a subsidy to companies in the 
industry and service sectors who decide to carry out energy audits of their 
buildings or processes). From the energy audits, saving potentials and saving 
measures are identified. The companies and organisations then decide whether 
to carry out saving measures or not.  
 
In the evaluation it was concluded that the EAP has been a fairly successful 
instrument and in the evaluation a number of success and failure factors were 
identified and discussed. In Figure 2 the policy theory for the EAP is presented. 
The main causes and impacts are (i) actions by the project co-ordinator to 
support energy auditing (tools, training of auditors, promotion, subsidies), (ii) 
contracting of auditors to carry out energy audits, (iii) identification of energy 
saving potentials and (iv) implementation of energy saving measures. The 
indicators cover such things as quality of training and tools, volume of audits, 
size of saving potentials, quality of energy audits, comprehensiveness of 
monitoring and size of energy saving measures implemented. The success and 
failure factors were identified from interviews with project managers and some 
of the main ones were a flexible planning approach, inclusion of stakeholders in 
implementation, positive interlinkage with other policy instruments and a long 
term political support.  
 
The evaluation showed that the EAP had especially a strong relation with the 
Voluntary Agreement Scheme. When the VA Scheme was introduced, it served 
as a major boost for the EAP. Because of this strong relationship, it is difficult 
to determine the isolated impact of the EAP.   
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Relationship with other 
instruments

Cause-Impact Relationship Indicators Success and Fail factors

1. Ministry of Trade (MTI) introduces the 
Energy Audit Programme (EAP). Motiva is 

the implementing organisation.

2a. Motiva carries out various activities to 
promote and support energy auditing.

2b. Promotion campaign to make the EAP 
known.

Quality and type of promotion; 
awareness of EAP.

Awareness of need of promotion; 
good relations with media.

2c. Training and authorisation of auditors.
Quality of training; number of 

persons authorised; competence 
of auditors.

Not main focus of EAP; auditors 
responsible for training.

2d. Development of energy audit models and 
auditor's tools.

Quality, relevance and 
usefulness of models and tools.

Flexible development; co-
operation with stakeholders; role 

of Motiva.

3. Motiva introduces subsidies for energy 
audits.

Voluntary Agreement 
scheme (introduced 

1998).

4. Companies and organisations hire auditors 
and energy audits are carried out.

Volume of audits.
Connection to VA scheme; level 
of subsidies; active promotion.

5. Saving potentials are identified
Savings potentials in companies 

and organisations.
Comprehensive programme; 

careful monitoring.

6. Motiva controls the quality of energy 
audits

Share of audits that are 
controlled; quality of energy 

audits.

Tight quality control a conscious 
decision.

(1) Subsidies for energy 
efficiency measures.           

(2) ESCO programme 
(introduced 2000).

7. Companies and organiastions carry out 
energy saving measures based on the energy 

audits.

Energy saving measures carried 
out; amount of energy saved; net 

impact; effectiveness; cost-
effciency.

 Saving measures are voluntary; 
economic (and other) incentives 

for target groups.
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This chapter is mainly directed to evaluators and provides practical guidelines on 
how to conduct an ex-post evaluation of a single policy instrument with the use of 
policy theory.  
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Below follows a presentation of the six steps that you should follow when 
conducting theory-based policy evaluation. The intention is that you carry out the 
steps in chronological order. However, it has to be remembered that each 
evaluation situation is unique and as an evaluator you often have to adapt to the 
practical realities of the specific situation. Therefore the six steps should be seen as 
a way to help organising the evaluation process and not as rules that have to be 
followed rigorously.  
 
Step 1: Make an initial characterisation of the policy 
instrument. 
First, you need to make a general description of the policy instrument with as much 
basic information as possible. The characterisation should contain information on 
such things as: objectives and targets of the instrument, end-use areas and 
technologies targeted, barriers to overcome (see Box 4) , the period the policy 
instrument was active, the policy context (see Box 5), target groups, policy 

1. Make an initial characterisation of the policy instrument  
2. Draw up a policy theory  
3. Translate the policy theory to concrete indicators and identify 

success and failure factors  
4. Draw up a flow-chart of the policy theory  
5. Collect information to verify and adjust the policy theory  
6. Collect additional information and analyse all aspects of the policy 

theory (including target achievement, net impact and cost-
effectiveness) 
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implementing agents, available budget etc. 
 
Step 2: Draw up a policy theory 
In this step you draw up a first draft of the policy theory with the help of available 
documents and, if needed, initial interviews with relevant actors involved in the 
development, design and operation of the policy instrument. Drawing up a policy 
theory in practice includes documenting all implicit and explicit assumptions in the 
policy implementation process, and mapping the cause-impact relationships  
including the relationships with other policy instruments. 
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·  Technical barriers. Options may not yet be available, or actors may 
consider options not sufficiently proven to adopt them. 

·  Knowledge / information barriers. Actors may not be informed about 
possibilities for energy efficiency improvement. Or they know certain 
technologies, but they are not aware to what extent the technology might be 
applicable to them. 

·  Economic barriers. The standard economic barrier is that a certain 
technology does not satisfy the profitability criteria set by firms. Another 
barrier can be the lack of capital for investment. Also the fact that the old 
equipment is not yet depreciated can be considered as an economic barrier. 

·  Institutional barriers . Especially in energy-extensive companies there is 
not a well-defined structure to decide upon and carry out energy efficiency 
investments. 

·  The investor-user or landlord-tenant barrier. This barrier is a 
representative of a group of barriers that relate to the fact that the one 
carrying out an investment in energy efficiency improvement (e.g. the 
owner of an office building) may not be the one who has the financial 
benefits (in this example the user of the office building who pays the energy 
bill). 

·  Lack of interest in energy efficiency improvement may be considered as 
an umbrella barrier. For the vast majority of actors, the costs of energy are 
so small compared to their total (production or consumption) costs that 
energy efficiency improvement is even not taken into consideration. 
Furthermore, there is a tendency that companies, organisations and 
households focus on their core activities only, and neglect other matters 
which do not directly affect their core business. The other barriers can then 
be considered as derived barriers: e.g. if energy costs are small and 
companies, organisations and households focus on their core business only, 
they will not spend much effort on improving the knowledge on options for 
energy cost reduction. 
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Step 3: Translate the policy theory to concrete indicators and 
identify success and failure factors 
In the third step, you should translate the policy theory to concrete (quantifiable) 
indicators. This means that for each assumed cause-impact relation an indicator is 
drawn up to “measure” if the cause-impact relation actually took place and to 
“measure” if the change (or part of the change) that took place was due to the 
implementation of the policy instrument (i.e. the policy instrument was the causal 
force). This step also includes the development of the necessary formulas to 
calculate the net impact, effectiveness and cost-efficiency. Finally, you should 
identify expected success and failure factors and couple these to the indicators. 
 
Step 4: Draw up a flow-chart of the policy theory 
In the fourth step, you visually reflect the cause-impact relations, the indicators and 
the success and failure factors in a flowchart. For an example of such a flowchart 
see Figure 2.  
 

Information on the policy context of the instrument can help to explain the 
success of failure of its implementation. Examples of issues to focus on are:  
·  Main characteristics of the general energy / climate policy. Gives a 

background for the analysis of the specific policy instrument. 
·  Role of the instrument in the general energy / climate policy. Places the 

policy instrument in the larger context. 
·  Other instruments in the general / climate policy and their specific 

roles. 
·  Initiation of the instrument (why, what, when). Addresses questions 

about the reasons for putting the instrument in place. 
·  Political support for the instrument. Addresses the question whether the 

instrument was controversial or well accepted. 
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Step 5: Verify and adjust the policy theory 
In the fifth step, you need to verify the policy theory through interviews with policy 
makers and implementing agents and other actors involved in the implementation 
and monitoring of the policy instrument. After the verification you make necessary 
adjustments to the policy theory. In most cases it is necessary to repeat steps 2 to 5 
a few times until you have arrived at a policy theory that adequately depicts the 
functioning of the policy instrument. 
 

The success and failure factors can be of quite different nature for different 
policy instruments. Below are listed some issues that are often related to 
specific success and failure factors: 
·  Validity of assumptions of policy makers about the functioning of the 

instrument. This issue is vital since wrong assumptions hamper the 
effectiveness of the policy instrument. 

·  Clarity of instrument.  Addresses whether policy makers have made a clear 
description of the goals and functioning of the instrument or if ambiguities 
exist. 

·  Technical complexity of instrument. Explains whether the instrument is 
easy to understand or if it contains complex details. 

·  Stakeholder understanding and acceptance of instrument. The 
questions if stakeholders have properly understood the functioning of the 
instrument, and if they accept the instrument, are important since they affect 
the implementation and effectiveness of the instrument. 

·  Participation of stakeholders in the design and implementation of the 
instrument. Participation of stakeholders can have a relation to their 
understanding and acceptance of the instrument. 

·  Role of implementing agency. The competence, willingness and authority 
of the implementing agency are important factors for an effective 
implementation. 
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Step 6: Collect information and analyse all aspects of the 
policy theory 
In the final step you should: 
·  Collect and analyse all available information to draw up the indicators. 
·  Draw conclusions on the net impact, the target achievement and cost-efficiency 

of the policy instrument using the formulas and indicators. 
·  Analyse the main success and failure factors. 
·  Make recommendations on how to improve the policy instrument, particularly 

its effectiveness and cost-efficiency.  
 

Practical experience of the evaluation. The initial characterisation of the 
Energy Audit Programme (EAP) and a draft version of the policy theory were 
made using information from an earlier evaluation of the instrument. In the next 
step, interviews were made with the project managers in order to verify the 
policy theory and find information about the indicators and success and failure 
factors. Due to practical reasons it was not possible to make several interviews 
with the same respondent, and in this case information for all steps had to be 
gathered in only one interview. However, follow-up questions were made over 
e-mail. The EAP had a comprehensive monitoring system, which meant that 
information about most of the indicators was readily available. The success and 
failure factors were identified and investigated in the interviews, which had the 
form of a dialogue between the interviewer and the respondents.  

Analysis of the main success and failure factors. The analysis of the EAP 
revealed that several factors contributed to the successful implementation of the 
policy instrument. (i) Political support for the policy instrument was strong and 
continuous which was important in the early stages of the instrument before it 
showed clear results. (ii) The EAP was fairly complex with e.g. many different 
energy audit models. However, for the involved companies this complexity did 
not affect them since they only used one model for their specific needs. (iii) The 
close involvement of stakeholders, in the form of energy consultants, in the 
development of audit models and tools proved vital to the success of the 
programme, since the models became well adapted to the needs of the users. (iv) 
Interaction with other policy instruments, mainly the voluntary agreement 
scheme and subsidies linked to this scheme were vital for its success.�
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Net impact, target achievement and cost-efficiency (see Box 8) should always be 
determined in an ex-post evaluation, thereby identifying and adequately dealing 
with uncertainties of these measurements. More information on how to calculate 
these effects can be found in other guide books such as the “European Ex-post 
Evaluation Guidebook for DSM and EE Service Programmes” or the IEA 
Evaluation Guidebook (see Section 6 for references).  
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The net impact of an energy efficiency policy instrument is the difference 
between the energy use that would have occurred if the evaluated policy 
instrument (or package of instruments) had not been in place (the reference 
situation or baseline) and the actual energy use that materialises due to the 
policy instrument. The reference situation includes autonomous energy 
efficiency improvement and the effect of other policy instruments. The net 
impact is mostly expressed in avoided final energy consumption when referring 
to energy efficiency policies.  
 
Target achievement refers to the extent to which targets that were set for the 
instruments have been achieved. Sometimes the target achievement or 
effectiveness cannot be determined since quantified targets for the instrument 
are lacking. 
 
The cost-effectiveness of a policy instrument is defined as the costs per amount 
of energy saved, which is expressed in euros per unit of final energy saved. The 
cost-effectiveness can be viewed from different perspectives: (i) the society as a 
whole, (ii) the government, (iii) the company or organisation implementing the 
policy instrument, and (iv) the end-users. When calculating cost-effectiveness it 
is necessary to take into consideration discount rates and depreciation periods of 
measures, which can be varied respectively per sector, per type of energy saving 
measure and per perspective chosen. 



�

�

� � ��� �

' / '  ! � � � � � � � � � % � � � 	 � � � � � � � 	 � � � � 
 � � � � � �
% � 	 � � � � � � � � � � � � � � � � 
 � � � �

Anyone who has carried out evaluation of public policy instruments knows that 
there are many practical problems that make it difficult to exactly follow all steps 
of the evaluation methodology. Below follows a list of some typical problems that 
can be encountered when using theory-based policy evaluation, together with short 
comments on how they can be handled: 
·  Lack of monitoring data. Lack of monitoring data is maybe the most common 

problem in an evaluation. The best way to handle this is to identify monitoring 
needs already in the design of the policy instrument and include monitoring 
from the outset. If this has not been done, new data collection can be needed. 
However, this can often not be done, due to lack of resources or because the 
data does not exist anymore. Lack of data will therefore be a reality for most 
evaluations. A discussion of the consequences of lack of data for the results of 
the evaluation is imperative. 

·  Lack of time and resources. The lack of time and resources often mean that 
compromises have to be made regarding data collection. This means that 
decisions have to be made regarding what the focus of the evaluation should be.  

·  Policy theory is not clear. Often, the policy theory is only implicit and the 
policy makers may only have a vague idea of how the policy instrument is 
meant to work. This means that the evaluators will have to reconstruct the 
policy theory themselves, which brings with it a risk of misinterpretation. 
Sometimes there might be different opinions of what the policy theory looks 
like. In such cases it is especially important to double check the policy theory 
with other evaluators and with various respondents. 

·  Difficult to determine cause-effect relations. The cause-effect relations are 
not always clear-cut for a policy instrument. Sometimes there are parallel 
actions that lead to the same effect. Sometimes one action can have several 
effects. Sometimes, there are various exogenous developments influencing the 
impact. And sometimes, there are long-lasting impacts of actions implemented. 
This means that the evaluator has to be creative when identifying and visually 
depicting the cause-effect relation in the policy theory.  

·  Difficult to identify the most significant success and failure factors. For a 
useful evaluation it is vital that the most significant success and failure factors 
are actually identified. This is not always easy since respondents can have 
differing views and since each interview situation can give different results. It 
is therefore important to try to double check the results as much as possible. 
This can be done by using several respondents, by letting respondents comment 
on results, by checking answers by respondents against data from other sources 
and by discussing the results within the evaluation team. 
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The Local Energy Advice Programme (LEAP) has been running from 1997 
onwards and a theory-based ex-post evaluation was carried out in 2005. The 
main problem encountered in the evaluation was the lack of data on the energy 
saving effects of the instrument. Since the LEAP is a strictly informative policy 
instrument and since the target group is very large (all households in Sweden), it 
is difficult to monitor the net impact of the instrument and no such efforts had 
been done by the policy makers. This meant that it was not possible to draw 
clear conclusions regarding the success of the instrument. However, 
considerable data existed on other aspects of the instrument such as the extent to 
which people used and where influenced by energy advice. Together with 
interviews with programme managers and energy advisors, the data could be 
used to evaluate important aspects of the policy instrument, even if net impact 
was not known.  
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The policy theory approach can also be used when designing and implementing 
new policy instruments. Formulating a policy theory helps to structure the 
important steps in the implementation of the policy instrument and compels the 
policy maker to actively think about how the instrument is intended to work. Using 
the policy theory in the design phase differs somewhat from its use in ex-post 
evaluation. The following aspects should be considered when using a policy theory 
in the design of a new instrument: 
 
·  Get the policy theory right. It is essential to construct a policy theory 

that is valid and realistic. Careful analysis is needed, which should include:  
§ the identification of the market forces that have to be strengthened, i.e., 

the disincentives but also incentives for all actors in the market chain to 
implement the desired energy efficiency measure. 

§ the existence of, and possible interaction with, other energy/CO2 
related policy instruments.  

§ possible interaction with other, non-energy related policies 
(employment, industry, regional development, infrastructure, health, 
safety etc). 

 
·  Organise workshops to discuss the policy theory with 

involved stakeholders and market actors. Workshops are an 
important way to ensure the validity of the policy theory. The number of 
workshops will depend on time and resources. A recommendation is to have 
one workshop at the start of the design phase and one when a draft version of 
the policy theory is ready. It is important to involve relevant stakeholders and 
market actors in the design and the construction of the policy instrument. This 
ensures that their voices are heard and that they properly understand how the 
policy instrument is intended to work. The main stakeholders include the 
agencies responsible for implementation, the target groups and other actors that 
might be affected by the policy instrument. The stakeholders should be invited 
to the workshops and be given the opportunity to continuously comment on the 
planning of the policy instrument. 

 



�

�

�(�

·  Identify the important barriers that need to be overcome. 
The implementation of a policy instrument is never easy. The policy theory can 
help to identify the main hurdles in each step of the implementation phase. 

 
·  Identify the need for packaging of instruments. Normally a 

policy instrument will need to be part of a package of instruments in order to 
increase the combined efficiency and effectiveness and overcome all market 
barriers to the various market participants. The policy theory can help to 
identify which instruments need to be combined and in what phase they should 
be applied. See Table 1 for examples of packages of instruments.  
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Instrument 
category 

Regulation Information 
Economic 
incentives 

Voluntary 
agreements 

Regulation 

Building code 
+ energy 

performance 
standard 

Building code 
+ training 

tools 

Building code 
+ subsidies for 
demonstration 

or for 
achieving 

higher 
standard 

NA 

Information 

Labelling + 
energy 

performance 
standard 

Labelling, 
audit 

Labelling / 
audit + 
subsidy 

Labelling + 
voluntary 
standard 

Economic 
incentives 

Subsidy + 
energy 

performance 
standard 

Subsidy + 
energy 

information 
centre 

Subsidies + 
tax 

Subsidy + VA 

Voluntary 
agreements 

NA VA + audit 
VA + tax 

exemptions 
NA 

 
·  Perform an ex-ante analysis to determine the expected 

impact of the instrument. This step involves a careful ex-ante analysis 
in which the expected impact and cost-efficiency of the policy instrument is 
assessed against the background of a scenario without the policy instrument in 
place and in which developments that could enforce or decrease the impact of 
the policy instrument are determined and analysed 
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·  Set clear targets for the instrument.  Policy theory can help in 

developing SMART targets where SMART stands for: 
o Specified: be as concrete as possible, what is aimed for, who is 

targeted, what seems the most appropriate instrument or policy 
package to achieve maximum impact 

o Measurable: objectives have to be measurable to determine 
whether results and effects have been achieved at a later stage  

o Ambitious: targets should go beyond business as usual 
o Realistic but acceptable: with respect to desired effect, available 

budget, the timeframe 
o Time framed: it should be clear when the results and effects are to 

be achieved 
 
·  Identify the needs for monitoring. Careful planning for monitoring 

activities already in the design of a policy instrument greatly facilitates the later 
evaluation. If a policy theory is used to identify monitoring needs, evaluation 
data can be collected continuously during the implementation of the instrument. 
In the next chapter more information is given about how to carry out 
monitoring. 

 
·  Make use of experience from similar policy instruments. 

When constructing the policy theory it is helpful to take advantage of 
experience from the implementation of similar policy instruments, both 
national and in other countries. This can be done by studying evaluation reports 
and by consulting policy makers with experience of similar instruments. 

 
Table 2 provides an overview of the typical circumstances when to apply certain 
types of instruments. In addition, for each type of instrument characteristics are 
given that help in explaining success or failure of an instrument.   
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Type of instrument Typical circumstances in which to 
apply this instrument 

Characteristic that typically determine the success (target achievement, 
cost-efficiency) 

Energy performance 
standards for 
buildings, cars or 
appliances 

·  When dealing with a target group which 

is: 

1) unwilling to act (e.g., voluntary 

agreement not fulfilled), or 

2) difficult to address (e.g., land-lord – 

tenant problem) 

·  When aiming at removing the worst 

products or services from the market. 

·  When dealing with rather uniform 

technologies  

·  Is the standard well-justified? E.g. through life-cycle cost studies. 

·  Is the target group well prepared / sufficiently skilled to implement the standard? 

E.g. through information campaigns, demonstration projects, feasibility studies, 

training programmes etc. 

·  Are there sufficient resources (knowledge, capacity, time, budget, priority) in place 

to enforce the standard? 

·  Are there penalties in place for non-compliance? 

·  Are the penalties sufficiently high to stimulate meeting the standard? 

·  Is the standard timely adjusted to technology progress? 

Mandatory 
targets/tradable 
permits certificates for 
(demand-side) energy 
(for certified energy 
savings) for energy 
companies 

·  When aiming at energy savings in large 

end-user groups which are difficult to 

address. 

·  When knowledge, financial and 

institutional barriers play a role. 

 

·  Is the target clearly set beyond business-as-usual? 

·  Is measurement and verification of savings possible at low cost, e.g. by 

standardization of energy saving measures? 

·  Is the cost-recovery mechanism (energy companies’ costs passed to end-users) 

clear and transparent? 

·  Are there penalties in case of non-compliance? 

·  Are penalties set at such a level that target achievement is stimulated? 

·  Are financial incentives needed to stimulate end-users to implement EE measures 

·  Is the market for tradable certificates transparent and reliable? 

·  Is there undesired overlap with other instruments? 
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Type of instrument Typical circumstances in which to 
apply this instrument 

Characteristic that typically determine the success (target achievement, 
cost-efficiency) 

Labelling of 
appliances, cars, 
buildings 

·  When there is a knowledge / 

information barrier 

·  When dealing with large consumer or 

service sector groups 

·  When dealing with rather uniform 

technologies 

·  When planning to introduce a 

performance standard at a later stage 

·  When there are large differences in 

energy performance between similar 

units 

·  Is it foreseen to timely adjust the label to technology progress and market 

transformation? 

·  Is the target group timely and sufficiently informed? E.g. through information 

campaigns. 

·  Is the label clear and transparent? 

·  Are there complementary incentives (eco-tax, subsidy, tax exemptions) for 

stimulating action? 

Financial / fiscal 
instruments  
such as  soft loans, 
subsidy schemes, 
investment deduction 
schemes, rebates 

·  When there is a financial barrier in 

place. 

·  When an informative instrument (e.g. 

energy audit) needs financial incentives 

to attract the target group 

 

·  Is the target group aware of the existence of the instrument? 

·  Is the financial support sufficient to attract new investments or to carry out energy 

audits? 

·  Is the annual budget for the instrument well-linked to the target? 

·  Is the procedure for getting financial support sufficiently known by the target group 

and simple enough? 

·  Is it clear for the target group which technologies are eligible for financial support? 

·  Is the list of eligible technologies regularly updated to limit free riders? 

·  Is the instrument implemented for a long time period to ensure security for 

investors? 
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Type of instrument Typical circumstances in which to 
apply this instrument 

Characteristic that typically determine the success (target achievement, 
cost-efficiency) 

Energy tax / energy tax 
exemption 
 

·  When dealing with large target groups 

·  When aiming to internalize external 

costs 

·  Is the target group well informed on existence and planned future development of 

the energy tax? 

·  Is use of tax income properly justified and marketed to market actors? 

·  To what extent does the energy tax take account of global or European-wide 

competition aspects (e.g., by tax exemptions for large industries)? 

·  To what extent are energy tax exemptions used as an incentive for implementing 

energy efficiency measures (e.g. in a voluntary agreement scheme) 

Information / 
knowledge transfer / 
education / training 

·  When there is a knowledge barrier  

·  When dealing with large target groups 

·  Is the information well-linked to the customer type within the target group?  

·  Is the information clearly linked to other instruments (regulation, financial/fiscal, 

voluntary agreement, etc.)? 

Energy audits ·  When there is a knowledge barrier for 

buildings and production facilities 

·  Is the target group well-informed about existence of instrument? 

·  Is the target group well-informed about benefits and costs of instrument and of 

energy-saving measures identified (e.g., through demonstration projects)? 

·  Is the energy audit targeting all relevant energy end uses? 

·  Is the energy audit producing an estimate of energy cost savings and investments 

for the recommended measures? 

·  Is the energy audit scheme linked to financial incentive, soft loan, voluantary 

agreement, and/or energy performance contracting schemes? 
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Type of instrument Typical circumstances in which to 
apply this instrument 

Characteristic that typically determine the success (target achievement, 
cost-efficiency) 

Voluntary agreements 
to save energy 
(industry, services 
sector) or improve 
energy efficiency (e.g. 
cars or appliances) 

·  When dealing with a small number of 

actors with which you need to negotiate 

or a strongly organized sector 

·  When there is much relatively cheap 

energy saving potential (low hanging 

fruit) 

·  Is the target group motivated to participate in the voluntary agreement? 

·  Is the target set beyond business-as-usual? 

·  Are there penalties in case of non-compliance (or are there other incentives in place 

to prevent non-compliance, e.g. a rebate on energy tax, or is there a regulatory 

threat in case of non-compliance)? 

·  Is there a good monitoring system in place? 

·  Are supporting instruments in place (such as audits, energy monitoring systems, 

demonstration projects, financial incentives)? 

Co-operative or public 
procurement 
programme 

·  When there are sufficient possibilities to 

bundle large buyers of energy efficiency 

technologies  

·  When there is a limited number of 

market actors supplying energy 

efficiency technologies 

·  When potentials for further development 

and market transformation of new 

technologies are large enough. 

·  Is the programme management qualified and engaged? 

·  Can the buyers and suppliers group be motivated in principle? 

·  Is the buyers group involved in the programme set up? 

·  Is the buyers group sufficiently sized? 

·  Are the results of the programme well documented to facilitate market 

deployment? 

·  Is the programme well tuned with other policies (energy efficiency standards, 

labelling, research & development)? 
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Good monitoring is essential for the possibilities to make a good evaluation. 
Ideally, monitoring activities should be considered already in the design of 
instruments. Having a well-planned monitoring system already at the start of a 
policy instrument has several advantages: 

·  It helps to assure that all important data is collected 
·  It is often more cost-efficient to include monitoring as an integrated part of 

the policy instrument instead of collecting data ex-post 
·  It is often easier to collect data continuously before and while the 

instrument is running. For some data it can even be impossible to obtain 
reliable information after the instrument is completed.  

 
In this chapter, information is first given on the monitoring of net impact, then on 
cost-efficiency, then on other indicators identified when applying theory-based 
policy evaluation. Finally, some important monitoring challenges are highlighted. 
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The net impact or energy savings is the most central aspect in the evaluation of 
policy instruments for energy efficiency. Much has been written on how to 
“measure” net impacts and here we will not go into details. Basically two types of 
methods can be used: bottom-up and top-down, or an integrated mixture of both. A 
bottom-up calculation method means that energy savings obtained through the 
implementation of specific energy efficiency improvement measure are measured 
in GJ or kWh and added to the energy savings results from other specific energy 
efficiency improvement measures. A top-down calculation method means that the 
amount of energy savings is calculated using the national or larger scale aggregated 
sectoral levels of energy savings adjusted for extraneous factors such as degree 
days, structural changes, product mix etc.  
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The central question of every monitoring and evaluation approach is how to define 
the baseline and which indicators should be chosen to measure deviations from the 
baseline. All methods have to be balanced between: 
·  The time and cost needed for monitoring. 
·  The accuracy possible. 
·  The information which is actually needed to be able to assess the success of an 

instrument. 
 
The choice of measurement and monitoring method depends to a large extent on the 
type of policy instrument and the technical energy saving measures addressed by 
this instrument. Both bottom-up and top-down methods alone can overestimate or 
underestimate energy savings. While bottom-up methods are known of being more 
likely to overestimate energy savings, top-down methods tend to underestimate 
them. The different directions of over- and underestimation are explained in more 
detail in Box 11. 
 

Advantages of bottom up methods: 
·  High degree of precision for most policy instruments.  
·  Necessary for some instruments such as White Certificates, requiring exact 

determination of energy savings of specific measures within the schemes.  
Disadvantages of bottom up methods 
·  Difficult to apply for policy instruments that have been implemented in the 

past, where data is lacking,  
·  Difficult to apply for cross-cutting instruments such as taxes.  
·  High effort may be needed to capture effects such as rebound and free rider 

effects   



�

�

� � ��" �

� � � � � � � � ) 
 � * � � � � � � � � 
 � 
 ! � 	 � � � 	 � � � � � � 
 � 
 � 
 � � ! � ) 	 � 
 ! �

�

 
 
Because of the disadvantages of both bottom-up and top-down methods, it might be 
useful to have a ‘checks and balances’ approach by integrating both. This can 
increase accuracy and reliability of measurement and verification. 

Top-down approaches suffer from the following effects: 

·  Economic rebound effects might not be completely separated from the 
savings (e. g. increased internal temperatures in houses at the end of the 
measure evaluation period as compared to the beginning of the period, e.g. 
due to general lifestyle changes and increase in welfare). They tend to 
diminish the observed gross savings. 

·  Autonomous savings and ongoing savings from previous policy 
measures will give rise to an overestimate of savings, if observed gross 
savings are taken as the measure of real savings. In addition, they can be 
influenced by exogenous factors such as market energy prices. 

·  Structural effects that are not sufficiently resolved (hidden structural 
effects). They can increase or decrease the savings. 

·  Exogenous factors such as market energy prices change the conditions for 
autonomous savings and economic rebound effects. When energy prices 
increase, autonomous savings tend to increase and economic rebound 
effects to decrease (but the latter only very slowly). 

In contrast, bottom-up approaches suffer from the following effects: 
·  Free riders (an entrepreneur or consumer who also without support of the 

policy instrument would have made the same investment at the same point 
in time) and direct rebound effects (e.g., increased internal temperatures in 
houses due to energy efficiency improvements allowing higher indoor 
temperatures at moderate costs) give rise to an overestimation of the real 
savings achieved, whereas interactions of measures can lead to either over 
and underestimation of the achieved energy savings. 

·  Exogenous factors such as market energy prices which change the 
conditions for free riders, direct rebound effects and measure interactions. 
When energy prices increase, free rider effects tend to increase: with high 
energy prices, markets may be more favourable to innovative energy-
efficient technologies, and so self-sustained market diffusion of these may 
be much faster to trigger by policies and energy services than with low 
energy prices. 
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In order to calculate cost-effectiveness, not only energy savings, but also prices and 
costs of measures that have been implemented need to be monitored. Different 
types of costs need to be monitored, see Box 12. 
 

� � � � � � �  � � 	 � � � 	 � 
 � � � � � � ! � � � � � � �

 
 

Costs for the government 
·  Implementation costs 
·  Administration costs 
·  Enforcement costs (in case of regulation) 
·  Programme costs (campaigns, training etc.) 
·  Costs for monitoring and evaluation 
·  Subsidies 
·  Tax exemptions / deductions 

 
Costs for end-users: 

·  Energy prices. Energy prices fluctuate in time and determine the cost 
savings which can be achieved with a measure.  

·  Marginal investment costs of energy efficiency measures, i.e. the 
additional investments the end-user has to make for implementing a 
more energy efficient technology compared to the situation in which no 
policy instrument would have been in place (reference technology). 
These costs are often difficult to determine when e.g. a certain 
technologies already have a high market share. Marginal investment 
costs for end-users are net of subsidies (when applicable). 

·  Marginal operation and maintenance costs of energy efficiency 
measures, i.e. the additional or reduced O&M costs compared to the 
reference technology. 

 
Costs for society: 
·  The same items as for the end-users, but excluding taxes and subsidies. 
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For theory-based policy evaluation it is not sufficient to monitor only net impact 
and costs. In order to be able to explain success or failure of an instrument, it will 
also be of great value to continuously collect information on the development of the 
indicators for each step of the policy theory. Particular monitoring needs can be 
identified depending on the type of instrument that is monitored and evaluated. In 
Table 3, specific monitoring needs for various types of instruments are shown. 
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Examples of 
instruments 

Key monitoring information to explain success or failure 

Energy 
performance 
standards for 
buildings 

·  Number of checks carried out (permits, buildings) 
·  Number of non-compliant permits / buildings 
·  Number of sanctions 
·  Changes in product range suppliers 
·  Number, variety and (additional) costs of energy saving 

measures  
·  Number of buildings constructed according to standard 

Mandatory 
targets/tradable 
permits (for 
certified energy 
savings) for 
energy 
companies 

·  Number and type of end-users approached (for each energy 
company) 

·  Number and type of end-users that have implemented 
energy saving measures based on activities (energy audits, 
leaflets, rebates, etc.) by the energy company 

·  Number, variety and (additional) costs of energy saving 
measures implemented  

·  Penetration levels of energy saving measures within the 
target group(s) 

·  Number of non-compliant energy companies 
·  Number of sanctions 
·  Amount of permits traded, price of permits and liquidity of 

the market 
Labelling of cars 
or appliances 

·  Share of cars/appliances that contains a label 
·  Share of highly efficient cars/appliances in the sales 

catalogue 
·  Share of consumers who recognize and understand the 

label 
·  Share of consumers who base their buying decision on the 

label 
·  Number of sales of highly efficient cars/appliances 
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Examples of 
instruments 

Key monitoring information to explain success or failure 

·  Market share of highly efficient cars/appliancesMarket 
share of high efficient cars/appliances 

Financial / fiscal 
instruments  
such as  soft 
loans, subsidy 
schemes, 
investment 
deduction 
schemes, rebates 

·  Number/share of eligible actors that are familiar with the 
scheme 

·  Number of eligible actors that apply for the scheme 
·  Number and variety of rejected projects 
·  Number, variety and (additional costs) of granted projects 
·  Market share of eligible measures / changes in product 

range of suppliers (to determine free riders and spill-over) 
·  Changes in energy tax / other financial incentives / energy 

prices 
Energy audit 
 

·  Number and quality of assigned auditors 
·  Quality of auditing tools 
·  Number of audits carried out 
·  Number of advised measures with acceptable payback 

times 
·  Number of recipients that implement recommended 

improvements 
·  Number, variety and costs of energy savings measures 

implemented  
Voluntary 
agreements  

·  Number/share of companies in the sector that signed the 
agreement 

·  Share of total sectoral energy consumption accounted for 
by the participants in the scheme 

·  Number of VA compliance plans 
·  Number, variety and (additional) costs of energy saving 

measures implemented 
·  Energy savings achieved with implemented projects 

Co-operative or 
public 
procurement 
programme 

·  Number of participants (buyers, suppliers) 
·  Sales numbers of new product/technology 
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When a policy instrument is being designed, the policy theory can be used to set up 
a monitoring protocol. An explicit monitoring protocol offers a structured and 
systematic way of data monitoring. The first step is to use the policy theory to 
identify the main indicators. Second, it has to be decided which data need to be 
collected in order to find information about the different indicators. It also has to be 
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decided how these data can be collected and if this will be possible within the 
resources that are available. Finally, the monitoring protocol is established.  
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In theory, monitoring needs can be made endlessly great. If an attempt was made to 
monitor all existing data of a policy instrument, the resources and time needed to 
collect and analyse the information would be immense. In practice, resources and 
time are often scarce when it comes to monitoring activities. This means that 
compromises have to be made between the needs for monitoring and what is 
practically possible to do. Ideally, these considerations should be made already in 
the design of the policy instrument. Some important monitoring challenges that you 
need to take into account as a policy maker are given in Box 13. 
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·  Determine whether monitoring is justifiable for the particular instrument. For some 
policy instruments it might be worth to ask the question if it is reasonable to dedicate 
resources to monitoring activities. This could be the case if the instrument is very small, if it 
is primarily meant as a supporting instrument or if the outcomes of the instrument are very 
hard to measure. Even if the decision is not to abandon monitoring completely, it could be 
kept at a low level. The important thing here is that the choice to limit monitoring is based 
on a conscious decision and not just on a lack of interest in monitoring.  

·  Identify which aspects are most important to monitor. Considering limits in time and 
resources, an imperative task for policy makers will be to decide what data is most 
important to monitor. This decision depends a lot on what type of evaluation will be done of 
the policy instrument. But also practical questions such as the costs of monitoring different 
data are important to consider.  

·  Consider how much time and resources that should be spent on monitoring. This issue 
has to do with how important monitoring is regarded in the policy process. Often monitoring 
activities have a low priority in the design and implementation of policy instruments, while 
it is discovered in the evaluation phase that data is lacking in order to make a proper 
evaluation. Policy instruments can vary greatly in size and the use of resources. This also 
means that the possibilities to carry out monitoring activities, as well as the requirements on 
monitoring, will vary between policy instruments. Considering the relation between the total 
budget and the budget for monitoring could thus be one way to think about monitoring 
needs. 

·  Acknowledge that some data is difficult to monitor. It is important to bear in mind that 
there are effects of policy instruments that are very hard or impossible to monitor. In 
particular, long term effects, that occur years after the policy instrument is terminated, 
cannot be monitored. The fact that some effects are difficult to monitor does not necessarily 
mean that they are less important than effects that are quantifiable and relatively easier to 
measure. 

·  Identify and adequately deal with uncertainties. It is important to identify to what extent 
the net impact and cost-efficiency measured or verified are uncertain. Empirical evidence 
shows that uncertainty of net impact and cost-efficiency of policy instruments and measures 
can differ very much, ranging from about 5% to 100%. Uncertainty should be estimated on 
the level of the single policy instrument as well as on the level of the policy package. 

·  Actively decide which target to set for policy instruments for which it is difficult to 
determine net impact and cost-efficiency. An increased focus on monitoring and the 
demand for quantifiable monitoring results brings the risk that policy instruments that are 
more difficult to monitor will be less popular for policy makers. Such policy instruments 
can have very important outcomes even if they cannot be easily monitored. A too strong 
focus on policy instruments with quantifiable results might mean that important policy 
initiatives are not used by policy makers. Furthermore, there might be important synergy 
effects between different policy instruments that will be lost if some instruments are 
removed from the package.  
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