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BACKGROUND AND APPROACH 
 
There is an increasing need for systematic evaluation of energy efficiency policies  
While an increasing number of energy efficiency policy instruments are being introduced in 
Europe and elsewhere, only few of the instruments are evaluated systematically. Evaluations 
are often hard to compare due to the diversity in methods and indicators used. Furthermore, 
methods currently applied in ex-post policy evaluation are mostly focussed on ‘final effects’, 
i.e. energy savings and cost-effectiveness of policies, although hard to quantify. Within the 
EU funded project “Active Implementation of the European Directive on Energy Efficiency” 
(AID-EE) we aimed to contribute to the further development and harmonisation of ex-post 
policy evaluation methods and create comparable evaluation outcomes by developing a uni-
form evaluation method called “theory based policy evaluation”. 
 
“Theory based policy evaluation”: Not just focus on final impact but assessment of the 
whole policy implementation process 
Methods currently applied in ex-post policy evaluation are mostly focussed on ‘final effects’, 
i.e. energy savings and cost-effectiveness of policies, although hard to quantify. Little re-
search is focussed on bringing policy evaluation methods on an equal footing and on system-
atically assessing successes and failures of energy efficiency policies. The “theory based pol-
icy evaluation” method developed within the AID-EE project not only focuses on determining 
the ‘final impact’ of policies but analyses the whole policy  implementation process with the 
aim to identify: (i) the main hurdles in each step of the implementation process, (ii) key suc-
cess factors for different types of instruments and (iii) the key indicators that need to be moni-
tored to enable a sound evaluation of the energy efficiency instrument 
 
“Theory based policy evaluation”: the 6-step approach 
The theory based policy evaluation method was translated into a practical 6 step approach 
which was applied to evaluate the 20 case studies. These steps include: 
 

 
 

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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In a perfect policy cycle first policies are formulated, in the next step policies are imple-
mented and ultimately policies are put in practice leading to energy savings. After policies 
have been implemented they should be monitored and evaluated, and results of the monitoring 
and evaluation process might lead to a reformulation or even an abolishment of policies. Ex-
post policy evaluation is an essential element in the possible reformulation/reorganisation of 
policies (see Figure S1).  
 

policy 
formulation

policy 
implementation

policy
in practice/
enforcement

explicit policy 
theory

operational
model

(indicators)

monitoring/
evaluation

possible
reformulation/
reorganization

of policies
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Application of the method for 20 energy efficiency instruments applied across Europe 
The developed method was applied to assess target achievement, impact, cost-effectiveness 
and specific success factors of 20 energy efficiency instruments applied across Europe. The 
selected case studies are:  
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1. Building standard (NL) 
2. Energy regulation buildings (IT) 
3. Energy manager obligation (IT) 
4. Top runner approach (JP) 
5. Energy Efficiency Commitment 

(UK) 
6. Mandatory targets for network 

companies (BE) 
7. ACEA agreement (EU) 
8. Voluntary agreement (DK) 
9. Audit programme (FIN) 
10. FEMP (US) 
11. EE Procurement group (SE)  

12. Energy+ (EU) 
13. Advice service (DE/NRW) 
14. Energy concept for industrial 

branches (DE) 
15. Industrial EE network (NO) 
16. Local energy advisors (SE) 
17. Eco-driving (NL) 
18. Appliances labelling (NL) 
19. Soft loans for buildings (DE) 
20. Energy investment deduction 

scheme (NL) 

 
LESSONS LEARNED FROM THE EX-POST EVALUATION OF 20 
INSTRUMENTS 
 
For most instruments monitoring information is collected on a regular basis, 
however, monitoring does not have high priority 
The main observation from the case studies is that most instruments lack a compre-
hensive monitoring system. The availability and quality of monitoring data turned 
out to be much lower than expected at the start of the project. Data to assess target 
achievement and energy savings impact were available for roughly half of the 
evaluated instruments. Quantitative information on indicators that could explain 
success or failure is hardly available. For 17 of the evaluated instruments figures on 
government costs were available. Information on costs for end-users and society 
were only available for a small number of the evaluated instruments (see Figure S2) 
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Often quantitative targets on energy efficiency improvements and clear time 
frames are lacking, besides instruments often have multiple and/or unclear ob-
jectives 
Figure S3 shows that from the selected case studies only 5 instruments focus on en-
ergy savings only and do not explicitly seem to have other objectives. Energy sav-
ings policies and CO2 emission reduction policies can often not be separated. In 7 
case studies CO2 emission reduction is the primary objective and it is mentioned as 
additional objective in 3 case studies. Market transformation is an important addi-
tional objective in 7 case studies. 
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For regulatory instruments and voluntary agreements quantified targets usu-
ally exist, while this quantifications lacks for most informative instruments. 
A target was defined as specific objective either quantitative or qualitative that has 
been set at the time the policy instrument was introduced. In general, for regulatory 
instruments and voluntary agreements quantified targets are set, whereas this quan-
tification lacks for most of the informative instruments. Target achievement was 
defined as the extent to which a policy instrument achieved its stated targets. Six of 
the evaluated instruments reached their target. We also observed that for most in-
struments quantitative targets are set for the targeted end-year and generally not for 
intermediate years (see Table S1). 
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Energy performance standard for buildings (NLD) 1996-2004
Building regulation (ITA) 2003-2005
Energy Efficiency Commitment (UK) 2002-2005
Mandatory targets on energy consumption (BEL) 2003-2004
Top Runner  (JAP) 1999-2005
Labeling of domestic appliances (NLD) (+ rebate) 1995-2004
Obligation on having an energy manager (ITA) 1999-2003
Soft loans for building modernization  (GER) 1996-2004
Energy investment deduction scheme (NLD) 1997-2004
Local Energy Advice (SWE) 1998-2004
Energy audits program (FIN) (+ subsidy) Public services 1992-2004
     Energy audits program (FIN) (+ subsidy) Private services 1992-2004
     Energy audits program (FIN) (+ subsidy) Industry  services 1992-2004
Industrial energy efficiency network (NOR) 1996-2004
Energy concept for branches (GER) 1996-2003
Individual Advice Services (GER) 1990-2005
Eco-driving (NLD) 2000-2004
FEMP  (USA) 1985-2004
Voluntary agreements on energy efficiency (DEN) (+ subsidies) 1996-2003
ACEA covenant (EUR) 1998-2003
Energy+ (EUR) 1999-2004
BELOK (SWE) 2001-2005

Target has not been achieved.
Target year has not been reached yet; unclear whether target achievement is on track.
Due to a lack of a quantified target, target achievement cannot be assessed.

Target 
achievement

Evaluated 
period

Quantitative target
Target has been achieved or overachieved.
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No clear differences can be observed in annual savings for the different types 
of instrument 
No clear differences can be observed in the savings for the different types of in-
strument. One should note that for some instruments, such as the Danish VA-
scheme, Dutch labelling and Finnish audit programme, the results are given for the 
policy package and not for individual instruments. This might explain why the en-
ergy audit and the labelling scheme (both including financial incentives) have a 
higher improvement rate than the other mainly informative instruments. Further-
more in some sectors and countries there was relatively much “low hanging fruit,” 
i.e., highly cost-effective measures that are not implemented due to various barriers. 
In such cases, high energy efficiency improvement rates may be possible. Some in-
struments focus on just a small part of the sector, which makes the energy effi-
ciency improvement rate at sector level rather small. An example is an energy per-
formance standard for new buildings which only slowly penetrates since the demo-
lition rate in most countries is rather low. 
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Lowest savings achieved in the transport sector and almost no specific policies 
in place for the service sector 
The transport sector shows the lowest improvement rates. It can also be observed 
that there are almost no instruments in place that exclusively focus on the service 
sector. All instruments that target the service sector also address either industry or 
households (see figure S 5).  
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Most instruments in policy packages are reinforcing each other, however, em-
pirical evidence for this is weak.  
Most evaluated instruments are part of a policy package. Often these links are in-
tended and meant to increase the impact of the whole package with respect to en-
ergy savings. Analysis shows that each instrument has its own specific role in the 
package, e.g. creating awareness, showing opportunities, providing financial means 
etc. In general, it is difficult to determine the isolated impact of a single instrument 
in a policy package.  

 

Data on cost-effectiveness of instruments were too limited and fragmented to 
make a reliable comparison of the instruments 

Due to limitations it was impossible to make a useful comparison of the cost-
effectiveness among the different case studies.  

 

There is no such thing as a “best” policy instrument 

Our analysis showed that there is no such thing as the “best” policy instrument. The 
impact which can be achieved with energy policies depends more on the design of 
the instrument and the way it is implemented than on the type of instrument. How-
ever, in the existing context a certain type of instrument can be more appropriate 
than others, depending on e.g. the market barriers to overcome, the characteristics 
of the target group and country-specific factors (See Table S2). 
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Type of in-
strument 

Typical circumstances in 
which to apply this in-
strument 

Characteristic that determine the success  

Energy per-
formance 
standards for 
buildings, 
cars or appli-
ances 

·  When dealing with a 
target group which is: 

·  unwilling to act (e.g., 
voluntary agreement 
of producers not ful-
filled) or 

·  difficult to address 
(e.g., land-lord – ten-
ant problem) 

·  When aiming at re-
moving the worst 
products or services 
from the market with 
regard to energy con-
sumption 

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

·  Is the target group well prepared for the standard? 
E.g. through information campaigns, demonstra-
tion projects, feasibility studies, training programs 
etc. 

·  Is the target group sufficiently skilled to apply the 
standard? 

·  Is there resistance among the target group to ap-
ply the standard? 

·  Are there sufficient resources (knowledge, capac-
ity, time, budget, priority) in place to enforce the 
legislation? 

·  Are there penalties in place for non-compliance? 
·  Are the penalties at a sufficiently high level to 

stimulate meeting the standard? 
·  Is the standard timely adjusted to technology pro-

gress? 
Mandatory 
tar-
gets/tradable 
savings (de-
mand-side)  
for energy 
companies  

·  When aiming at en-
ergy savings in the 
households or services 
sector, i.e. large target 
groups being difficult 
to address by energy 
efficiency services. 

·  When knowledge, fi-
nancial and institu-
tional barriers play a 
role. 

·  As an alternative or 
complement to an en-
ergy saving fund 

 

·  Is the target clearly set beyond business-as-usual? 
·  Is measurement and verification of savings possi-

ble at low cost, e.g. by standardization of energy 
saving measures? 

·  Is the cost-recovery mechanism (energy compa-
nies’ costs passed to end-users) clear and trans-
parent? 

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

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

·  Are financial incentives needed to stimulate 
households and companies 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 in-
strument 

Typical circumstances in 
which to apply this in-
strument 

Characteristic that determine the success  

Labelling of 
appliances, 
cars, build-
ings 

·  When there is a 
knowledge / informa-
tion barrier 

·  When dealing with 
large consumer or ser-
vice sector groups 

·  When dealing with 
rather uniform tech-
nologies 

·  When it is not feasible 
to implement a very 
effective standard 

·  Is it planned to adjust the label to technology pro-
gress and market transformation? 

·  Is the label well-justified by respective life-cycle 
cost studies? 

·  Is the target group timely and sufficiently in-
formed? 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 instru-
ments  
such as  soft 
loans, subsidy 
schemes, in-
vestment de-
duction 
schemes, re-
bates 

·  When there is a finan-
cial barrier in place. 

·  When an informative 
instrument (e.g. en-
ergy audit) needs fi-
nancial 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 linked to 
the target? 

·  Is the procedure for getting financial support suf-
ficiently 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 technologies regularly updated to 
limit free riders? 

·  Is the instrument implemented for a long time pe-
riod to ensure security for investors? 

Energy tax / 
energy tax 
exemption 
 

·  When dealing with 
large target groups 

·  When aiming to inter-
nalize 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 mar-
keted 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 EE measures (e.g. 
in a voluntary agreement scheme) 

Information / 
knowledge 
transfer / edu-
cation / train-

·  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 instru-
ments (regulation, financial/fiscal, voluntary 
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Type of in-
strument 

Typical circumstances in 
which to apply this in-
strument 

Characteristic that determine the success  

ing 
 

agreement, etc.)? 

Voluntary 
agreements to 
save energy 
(industry, ser-
vices sector) 
or improve 
energy effi-
ciency (e.g. 
cars or appli-
ances) 

·  When dealing with a 
small number of ac-
tors with which you 
need to negotiate or a 
strongly organized 
sector 

·  When there is much 
relatively cheap sav-
ing 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 au-

dits, energy monitoring systems, demonstration 
projects, financial incentives)? 

Procurement 
program 

·  When there are suffi-
cient possibilities to 
bundle large buyers of 
EE technologies  

·  When there is a lim-
ited number of market 
actors supplying EE 
technologies 

·  When potentials for 
further development 
and market transfor-
mation of new tech-
nologies are large 
enough. 

·  Is the program management qualified and en-
gaged? 
Can the buyers and suppliers group be motivated 
in principle? 
Is the buyers group involved in the program set 
up? 

·  Is the buyers group sufficiently sized? 
Are the results of the program well documented to 
facilitate market deployment? 
Is the program well tuned with other policies (en-
ergy efficiency standards, labelling, research & 
development)? 

 

General factors for successful implementation of policy instruments. 

In addition to the characteristics per type of instrument listed in Table S2, a number 
of general success factors that facilitate the implementation of policy instruments 
have also been identified. These include (i) stakeholder participation in design and 
implementation, (ii) continuous revision and improvement of instrument during 
implementation phase, (iii) existence of a flexible, non-bureaucratic, legitimate and 
authorized implementing agency and (iv) smart integration of policy instruments 
into effective policy packages. 
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LESSONS LEARNED FROM APPLYING THE THEORY BASED POLI CY 
EVALUATION METHOD 
 
Theory-based policy evaluation has been demonstrated to be a valuable 
evaluation method, which provides results that previous evaluation methods 
have not captured,… 
Like other evaluation methods, target achievement, net impact and cost-efficiency 
are evaluated in theory-based policy evaluation. In addition, theory-based policy 
evaluation: 

·  Evaluates the whole policy implementation process through the analysis of 
indicators. 

·  Analyses the main success and failure factors of policy instruments. 
·  Combines quantitative analysis of indicators with a qualitative analysis of 

the reasons for success and failure 
 
…however, in practice, evaluators will encounter several problems and limita-
tion while carrying out evaluations of energy efficiency policy instruments.  
Based on experience from the evaluations in the AID-EE project some typical prob-
lems that need to be handled are: 

·  Lack of monitoring data is the most common problem. This is also one of 
the most striking issues that currently need to be dealt with in the further 
implementation of the ESD Directive. In order to enable monitoring of the 
targeted verifiable savings under the Directive Member States will have to 
improve their monitoring and verifications systems significantly. 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.  

·  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 pol-
icy 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 im-
plemented. This means that the evaluator has to be creative when identify-
ing and visually depicting the cause-effect relation in the policy theory.  
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·  Difficult to identify the most significant success and failure factors. For a 
useful evaluation it is vital that the most significant success and failure fac-
tors 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 re-
spondents comment on results, by checking answers by respondents against 
data from other sources and by discussing the results within the evaluation 
team. 

 
Theory-based policy evaluation method demonstrates that it can be also be 
useful in the design phase of policies 
Practical applicability of the method for policy makers was tested in seven national 
workshops that were organised within the framework of the AID-EE project. These 
workshops showed that the method can also be a useful tool in the design phase of 
new policy instrument as it forces policies makers to think about:  
·  The whole implementation process; 
·  The relationship and possible overlap with already instruments already in place; 
·  The crucial indicators that need to be monitored; 
·  SMART objectives for the new policies. In which SMART stands for  

o Specific: be as concrete as possible: what should be achieved with the 
instrument?;  

o Measurable: targets should be quantified; qualitative targets cannot be 
measured at a later stage:  

o Ambitious: Does the target go beyond business as usual?  
o Realistic and Acceptable: Is the target achievable in the given time-

frame, with the budget available? Is the target accepted by the target 
group?  

o Time framed: Are targets set for a specific year? Are intermediate tar-
gets set in order to be able to monitor target progress 

 
Increased monitoring efforts are needed.  
The evaluations showed that monitoring was incomplete for many of the policy in-
struments. Ideally, monitoring should be considered already in the design of policy 
instruments. Monitoring of net impact and cost-effectiveness requires a well-
structured and continuous monitoring system. In order to assess the success and 
failure of an instrument additional monitoring data needs to be collected, depending 
on the type of instrument in question. Table S3 provides an overview of the key 
monitoring indicators for different types of policy instruments. However, even 
though more attention needs to be put on monitoring, the resources spent on moni-
toring should always be considered in relation to the size of the policy instrument 
and the possibilities of receiving monitoring data. 
 



���

#�  � 	 � 
 " � � , 	 � � � � � � � � � � � � � � � � � � � � � � ! �

Examples of in-
struments 

Key monitoring information to explain success or failure 

Energy perform-
ance 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 tar-
gets/tradable per-
mits (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 im-
plemented  

·  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 
·  Market share of highly efficient cars/appliances 

Financial / fiscal 
instruments  
such as  soft loans, 
subsidy schemes, 
investment deduc-
tion schemes, re-
bates 

·  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 sup-

pliers (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 agree-
ments  

·  Number/share of companies in the sector that signed the agreement 
·  Share of total sectoral energy consumption accounted for by the par-

ticipants in the scheme 
·  Number of VA compliance plans 
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Examples of in-
struments 

Key monitoring information to explain success or failure 

·  Number, variety and (additional) costs of energy saving measures im-
plemented 

·  Energy savings achieved with implemented projects 

Co-operative or 
public procurement 
programme 

·  Number of participants (buyers, suppliers) 
·  Sales numbers of new product/technology 

 
IMPACT ASSESSMENT 
 
Energy efficiency target set by the EC in principle can be achieved 
The results of the overall impact assessment of current energy efficiency policies 
and potential ‘good practice’ policies confirm the principal feasibility of the Euro-
pean Commission’s targets to achieve energy savings of 20% by 2020 (Action Plan 
for Energy Efficiency) and of 9% by 2016 (Directive on Energy End-Use Effi-
ciency and Energy Services) compared to the respective baselines. However, the 
policies and measures analysed within the AID-EE project (20 case studies), if ap-
plied to all EU Member States, would only achieve less than half of this potential 
(0.3% to 0.8%/year, depending on the field of application and the policies ana-
lysed). Until now, in Europe, no country has achieved more than about 1% energy 
savings per year compared to the baseline development, but some countries have 
set higher targets for running and future periods. Therefore, it needs larger and ur-
gent political effort and ‘good’, ‘rational’ policy design at all political-
administrative levels to achieve the 20% target.  
 
In general, for the identification of a ‘good practice’ policy-mix aiming at achieving 
such an ambitious target, and for the ex-ante assessment of its overall impact, pol-
icy makers should follow at least some general rules: 
1. Make the policy model explicit. 
2. Set specific targets to be achieved within specified time frames, and identify 

measurable indicators to be monitored. 
3. Roughly estimate the possible impact of a possible package of policy instru-

ments to achieve the targets set. 
4. Decide on elements of the package based on 

·  Analysis of market process chain: Who are the relevant market actors? 
What is the decision window they possess? What are the incentives and 
disincentives, barriers and obstacles they face? Which policy instruments 
would be suitable to set further incentives and to overcome disincentives, 
barriers and obstacles? To what extent are the different policy instruments 
in the package needed to set incentives to overcome the specific barriers 
and obstacles, and to mitigate or abolish the specific disincentives the dif-
ferent market actors / target groups face at the current/coming stage of the 
market? 
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·  Relevance of the action compared to the savings potential and the degree of 
complexity of the technical, organisation or behavioural energy efficiency 
measure. 

·  Evaluation of single policies and measures within the package if possible 
and economically sensible or making use of evaluations already carried out 
in the past: What instruments are particularly effective / efficient? 

5. Thereby taking into account: Analysis of interlinkages between single policies 
and measures within a package 

6. Re-evaluate the impact (energy savings; benefit-cost ratios from the different 
perspectives; etc.) of the policy package after having decided on the different 
elements. 

7. Check consistency and completeness of the design of policy package, the tar-
gets and indicators set, and the monitoring requirements. 

 
Against this background, ‘good practice’ (packages of) policies and measures in the 
field of energy efficiency on the demand-side were identified in selected, larger 
fields of application, namely in the household (appliances and lighting), the tertiary 
(office buildings and equipment), the industry (cross-sectoral technology) and the 
transport ((car)passenger transport) sector. Recommendations developed both for 
the European and the national level is summarised in the following table: 
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(Car) Passenger Transport 
European level Standards, labels, harmonisation of taxes 
National level Transport avoidance 

Shift to more sustainable transport mode 
Transport efficiency 

Domestic Appliances and Lighting 
European level Standards, labels, harmonisation of taxes 
National level General information and communication, audits, advice 

Addressing households when contemplating/making a purchase 
Addressing retailers / manufacturers 

Office Buildings and Equipment 
European level Standards, labels, harmonisation of taxes 
National level General information, communication, audits, advice, education, 

networks 
Addressing decision makers in particular situations when decid-
ing on a purchase or renting of a building, on building refur-
bishment and/or on purchase or optimisation of equipment 
Commitments, agreements or contracts (contracting) with re-
gard to increasing energy efficiency 
Addressing architects, planners, contractors, facility managers, 
manufacturers 

Cross-sectoral technology in industry 
European level Standards, labels, harmonisation of taxes 
National level General information, communication, audits, advice, networks 

Addressing industry when contemplating / making a purchase 
of technology 
Commitments, agreements or contracts (contracting) with re-
gard to increasing energy efficiency 
Addressing planners, contractors, facility managers, manufac-
turers 
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The project called Active Implementation of the proposed Directive on Energy Ef-
ficiency (AID-EE) was initiated to support a successful implementation of the pro-
posed Directive on Energy End-Use Efficiency and Energy Services and is sup-
ported within the framework of the Intelligent Energy for Europe (EIE) Program of 
the European Commission.  
 
The AID-EE project has two main objectives: 
1. Reconstructing and analyzing the policy implementation processes for the pur-

pose of identifying and explaining key factors behind successes and failures in 
energy efficiency policies. 

2. Actively disseminating knowledge on implementation, monitoring and evalua-
tion of policy instruments in the field of energy efficiency improvement 
through (among others) an advanced course for policy makers, energy agencies 
and energy companies. 
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This is the final report of the AID-EE project. The aim of the report is to present the 
most important activities and main results of the project, and to identify some key 
conclusions that can be drawn of the project. 
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In chapter 2, the evaluation method is introduced and explained, while in chapter 3 
it is shown how theory-based policy evaluation can be conducted in practice. Chap-
ter 4, summarizes and discusses the main results from the 20 case studies of energy 
efficiency policy instruments. Chapter 5, presents the results of the overall impact 
assessment of current energy efficiency policies and potential best practice policies. 
In chapter 6 it is shown how the policy theory can be used in the design of new pol-
icy instruments. Chapter 7 discusses important monitoring aspects related to the 
evaluation of policy instruments. Chapter 8 is the concluding chapter, where the 
main results of the AID-EE project are summarized and a general discussion is pre-
sented of what can be learnt from the project.  
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The evaluation method that has been used in the AID-EE project is the theory-
based policy evaluation. The main characteristics of theory-based policy evaluation 
are that it: 
·  Sets up a theory on what are the expected impacts of the policy instrument, 

and which elements and implementation steps of the instrument are the causes 
for these impacts. Thereby it makes policy maker’s perception and conception 
on how a policy instrument functions explicit. 

·  Like other evaluation methodologies evaluates the final outcome of policy in-
struments, i.e., the target achievement (the extent to which a policy instrument 
achieved its stated targets; also termed the ‘effectiveness’ of an instrument), net 
impact (the extent to which a policy instrument made a difference compared to 
the situation without a policy instrument), and cost-efficiency (refers to the re-
lationship 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 rea-
sons 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 ulti-
mately 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 reformula-
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tion/reorganisation of policies (see Figure 1). 
 

policy 
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policy 
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policy
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explicit policy 
theory
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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. 
 
A policy theory can be either explicit or implicit. In the ideal case an explicit the-
ory 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 instru-
ment 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 dif-



�

*�

ferent 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 iden-
tified 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 quan-
tifiable if possible, but qualitative indicators can also be useful.  
 
Success and failure factors. For each step of the policy theory, the main fac-
tors explaining the success or failure in the implementation process are identi-
fied. This information is mainly of a qualitative nature.  
 
Relations with other policy instruments. An individual policy instrument of-
ten interacts with other policy instruments, which can either reinforce or miti-
gate 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 in-
struments. 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. 
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The Energy Audit Programme (EAP) was launched in 1992. It was evaluated in 
2005 using the theory-based policy evaluation. The audit programme is not a 
single instrument but actually a policy package consisting of an informative in-
strument (recommending energy saving measures through audits) and a finan-
cial 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 en-
ergy audits, saving potentials and saving measures are identified. The compa-
nies 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 in-
strument 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 sup-
port energy auditing (tools, training of auditors, promotion, subsidies), (ii) con-
tracting of auditors to carry out energy audits, (iii) identification of energy sav-
ing potentials and (iv) implementation of energy saving measures. The indica-
tors 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 fac-
tors were identified from interviews with project managers and some of the 
main ones were a flexible planning approach, inclusion of stakeholders in im-
plementation, 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 net 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 gives a guide to the practice of conducting theory-based policy evalua-
tion. First, the six steps of theory-based policy evaluation are explained. Then, 
some common problems that can be encountered when carrying out an evaluation 
are discussed. The chapter is based on the report “Guidelines for the monitoring, 
evaluation and design of energy efficiency policies”, which has been published 
within the framework of the AID-EE project. 
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Below follows a presentation of the six steps that should be followed when con-
ducting theory-based policy evaluation. The intention is that the steps are carried 
out in chronological order. However, it has to be remembered that each evaluation 
situation is unique and the evaluator has to adapt to the practical realities of the 
specific situation. Therefore the six steps should be seen as a way to help organis-
ing the evaluation process and not as rules that have to be followed rigorously.  
 
Step 1: Make an initial characterisation of the policy instru-
ment. 
First, a general description of the policy instrument is made with as much basic in-
formation 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 implementing agents, 

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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available budget etc. 
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Step 2: Draw up a policy theory 
In this step a first draft of the policy theory is drawn up with the help of available 
documents and, if needed, initial interviews with relevant actors involved in the de-
velopment, design and operation of the policy instrument. Drawing up a policy the-
ory in practice includes documenting all implicit and explicit assumptions in the 
policy implementation process, and mapping the cause-impact relationships includ-
ing the relationships with other policy instruments. 
 

·  Technical barriers. Options may not yet be available, or actors may con-
sider 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 tech-
nologies, but they are not aware to what extent the technology might be ap-
plicable to them. 

·  Economic barriers. The standard economic barrier is that a certain tech-
nology 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 equip-
ment 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 represen-
tative 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 en-
ergy efficiency improvement is even not taken into consideration. Further-
more, there is a tendency that companies, organisations and households fo-
cus on their core activities only, and neglect other matters which do not di-
rectly affect their core business. The other barriers can then be considered 
as derived barriers: e.g. if energy costs are small and companies, organisa-
tions and households focus on their core business only, they will not spend 
much effort on improving the knowledge on options for energy cost reduc-
tion. 
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Step 3: Translate the policy theory to concrete indicators and 
identify success and failure factors 
In the third step, the policy theory is translated 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, ef-
fectiveness and cost-efficiency. Finally, expected success and failure factors are 
identified and coupled to the indicators. 
 
Step 4: Draw up a flow-chart of the policy theory 
In the fourth step, the cause-impact relations, the indicators and the success and 
failure factors are visually reflected in a flowchart. For an example of such a flow-
chart see Figure 2.  
 

Information on the policy context of the instrument can help to explain the suc-
cess of failure in 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, the policy theory is verified 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 ad-
justments to the policy theory. In most cases it is necessary to repeat steps 2 to 5 a 
few times until a policy theory has been constructed that adequately depicts the 
functioning of the policy instrument. 
 
Step 6: Collect information and analyse all aspects of the pol-
icy theory 
In the final step the evaluator 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.  
 

The success and failure factors can be of quite different nature for different pol-
icy 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 effec-
tiveness 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 ques-
tions if stakeholders have properly understood the functioning of the in-
strument, 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 under-
standing and acceptance of the instrument. 

·  Role of implementing agency. The competence, willingness and authority 
of the implementing agency are important factors for an effective imple-
mentation. 
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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 deci-
sions 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 pol-
icy 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 the-
ory 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 ac-
tions that lead to the same effect. Sometimes one action can have several ef-
fects. 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 dif-
fering 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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This chapter provide the results of the overall analysis of the 20 ex-post evaluation 
studies on energy efficiency instruments which have been carried out in the frame-
work of the AID-EE project. From this overall analysis lessons are drawn for im-
proving energy efficiency policies in view of the Directive on Energy End Use Ef-
ficiency and Energy Services. 
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A great variety of policy instruments are in place in EU Member States, on the EU-
level and countries outside the EU to stimulate energy efficiency improvement in 
different sectors. Within the project we aimed for a representative selection of in-
struments to evaluate, i.e. the selected instrument should be a good representation 
of the great variety of different types of policy instruments applied in the different 
sectors to improve energy efficiency. The following criteria were applied for select-
ing the 20 case studies:  
1. Selected instruments should be aimed at achieving substantial energy savings 

and/or be aimed at market implementation of energy efficient techniques at the 
national level;  

2. Selected instruments should be aimed at the implementation of Demand Side 
Management measures (i.e. we excluded e.g. CHP policies);  

3. Selected instrument should be applied in sectors that are covered under the 
ESD-Directive; 

4. Accurate break down of selected instruments among different sectors,  
5. Accurate break down of selected instruments among different types of instru-

ments, i.e. the total package of selected instruments should be good representa-
tion of the existing variety of implemented instruments;  

6. Some monitoring data should be available.  
 
Table 1 presents the instruments, which were selected as case studies in the AID-
EE project. The instruments are grouped by type of instrument: regulation, finan-
cial, informative, voluntary agreements and procurement. It must however be noted 
that most instruments come in a package (e.g. regulation which is linked to infor-
mation campaigns and financial incentives) so that it is not always easy to clearly 
put the instruments in a specific category. Hence, the categorisation is somewhat 
arbitrary. This also implies that we did not only assess individual instrument but in 
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most cases packages of instruments. In order to assess whether the same success 
and fail factors exist in other countries as well, for a number of the instruments 
country comparisons have been carried out. More detailed information on the case 
studies and country comparisons can be found in Appendix I. 
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 Case  Targeted  
Sector 

Country 

Stepwise increase of the Energy Performance Standard for new 
buildings 
·  Including subsidies for demonstration projects 

Households 
and Ser-
vices 

Netherlands 

Energy Efficiency building regulation 
·  Mandatory and recommended measures to improve the en-

ergy efficiency of new and renovated buildings 
·  Particular focus on gas and oil heated buildings 

Households Italy / Caru-
gate (prov-
ince of Mi-
lan) 

Energy Efficiency Commitment (EEC) 
·  Obligation on gas and electricity suppliers to set mandatory 

targets for the promotion of energy savings in the residential 
sector 

Households United King-
dom 

Rational use of energy public service obligation 
·  Obligation on electricity grid companies to save energy at 

the end-use level (domestic and non-domestic) 
·  Sensitizing and informing action + stimulating action (finan-

cial support) towards target groups 

Households, 
Services 
and industry 

Bel-
gium/Flander
s 

Top Runner 
·  Compulsory energy performance standards for a variety of 

products (domestic appliances, lightning, air conditioners, 
cars etc.) 

Households, 
Services, 
Transport 

Japan 

R
eg

ul
at

io
n 

Obligation on having an energy manager 
·  To guarantee that companies which have an energy use 

above 10000 toe/year (industrial, tertiary sector) or above 
1000 toe/year (public sector) employ an expert who deals 
with the analysis of energy flows, promotes energy effi-
ciency measures etc. 

Services 
and Indus-
try 

Italy 

KfW soft loan program 
·  Reduced interest rates for energy savings investments to 

modernize buildings  

Mainly 
households 

Germany 

F
in

an
ci

al
 

Energy investment deduction scheme 
·  Fiscal instrument which allows companies to deduct part of 

their investment costs in energy efficiency equipment from 
the profit tax 

Services 
and Indus-
try 

Netherlands 
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 Case  Targeted  
Sector 

Country 

Local Energy Advice Program 
·  Enable every municipality in Sweden to employ an energy 

adviser 
·  The task of the energy adviser is to give objective advice on 

energy savings and renewable energy to households and lo-
cal companies and organizations 

Households 
and Ser-
vices 

Sweden 

Energy audit program 
·  Subsidies to companies and organizations to carry out energy 

audits for their buildings and processes.  
·  Closely linked to the Finnish voluntary agreement scheme 

Services 
and Indus-
try 

Finland 

Industrial energy efficiency network 
·  Identification and realization of industrial energy savings po-

tentials 
·  Network members can obtain grants to analyze the potential 

for energy savings and benchmark their performance against 
other companies 

Industry Norway 

Energy concept for trade and industry sectors 
·  Concerted development of concrete and sector specific meas-

ures for energy savings in small and medium sized enter-
prises 

Services 
and Indus-
try 

Germany / 
North Rhine 
Westphalia 

Individual Advice Services 
·  To increase awareness and give advice to small and medium-

sized enterprises on energy savings options 

Services 
and industry 

Germany /  
North Rhine 
Westphalia  

Energy labelling of domestic appliances 
·  Including a rebate 

Households Netherlands 

Eco-driving 
·  Information campaign on the concept of eco-driving (energy 

efficient driving) including , training of drivers, eco-driving 
as part of the drivers’ curriculum, in-car devices 

Transport Netherlands 

In
fo

rm
at

iv
e 

Federal Building Energy Efficiency Management (FEMP) 
·  Variety of instruments to improve the energy efficiency of 

federal agencies 
·  Governance by example: setting an example for other build-

ing owners and consumers, providing a market entry-point 
for new technologies and applying the federal buying power 
to expand and focus demand for energy efficiency products. 

Public ser-
vices in the 
federal sec-
tor 

United States  

Voluntary agreements on energy efficiency in trade and industry 
·  Part of the Danish Green tax package (green taxes, subsidies 

and VA-scheme) 

Services 
and industry 

Denmark 

V
ol

un
ta

ry
 a

gr
ee

-
m

en
t 

ACEA agreement 
·  Voluntary agreement with the European car manufacturers to 

make cars more efficient 

Transport Europe 
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 Case  Targeted  
Sector 

Country 

Energy+  
·  Co-operative procurement program of energy agencies and 

research institutes to stimulate the market for EE domestic 
cold appliances 

Households Europe 

P
ro

cu
re

m
en

t 

BELOK:  
·  Procurement program for commercial buildings for the de-

velopment of energy efficient systems and products 

Services Sweden 
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The AID-EE case studies focus on non-ETS sectors, i.e. falling under the scope of 
the Energy End-use Efficiency and Energy Services Directive. Figure 3 gives an 
overview of the sectors which are covered by the selected instruments, whereas in 
figure 4 the target groups are given. The difference between these two can be best 
explained with an example: a performance standard for residential buildings affects 
the energy use of the sector households but is targeted at the stakeholders involved 
in the building process (architects, project developers), in figure 4 categorised as 
“manufacturers”. 
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In the selection of the AID-EE case studies a representative distribution among 
different type of instruments has been aimed at. It is however important to note that 
most instruments come in a policy package (e.g. regulation which is linked to 
information champagnes and financial incentives), which makes it sometimes 
rather difficult to clearly put an instrument in a specific category. In 14 case studies 
(part of) the policy package has been evaluated, whereas in 6 case studies the 
evaluation focused on a single instrument in the policy package. This is visualized 
in Table 2.  
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Energy performance standard for buildings (NLD) X X X X X

Building regulation (ITA) X

Top Runner  (JAP) X � � � �

Energy Efficiency Commitment  (UK) X X �

Mandatory targets on energy consumption (BEL) X X �

Obligation on having an energy manager (ITA) X �

Soft loans for building modernization (GER) X � X

Energy investment deduction scheme (NLD) X � X �

Labeling of domestic appliances (NLD) X � � X

Local Energy Advice (SWE) X �

Energy audits program (FIN) � X X �

Industrial energy efficiency network (NOR) X X X �

Energy concept for trade and industry sectors (GER) X X X X

Eco-driving (NLD) � X X X X

FEMP (USA) X X X X X X X X

Individual Advice Services to SMEs(GER) X X X X

Voluntary agreements on energy efficiency (DEN) X X X X

ACEA covenant (EUR) � � X

Energy+  (EUR) X X

BELOK  (SWE) � � X

�   = instruments linked to the evaluated instrument(s) (policy mix)

P
ro

c
ur

em en
t

X = instrument(s) evaluated in the AID-EE case studies
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Figure 5 shows the extent to which it was possible to assess the energy savings im-
pact, the target achievement, critical indicators determined in the policy theories 
developed for the instruments, the side effects and the costs. The main observation 
from the case studies is that most instruments lack a comprehensive monitoring 
system. The availability and quality of monitoring data turned out to be much lower 
than expected at the start of the project. Data to assess target achievement and en-
ergy savings impact were available for roughly half of the evaluated instruments. 
Quantitative information on indicators that could explain success or failure is 
hardly available. For 17 of the evaluated instruments figures on government costs 
were available. Information on costs for end-users and society were only available 
for a small number of the evaluated instruments.  
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In this section an overview is given of the targets which have been set for the 20 
selected instruments/packages. A target was defined as specific objective either 
quantitative or qualitative that has been set at the time the policy instrument was 
introduced. In addition for each instrument/package its target achievement will be 
addressed. Target achievement was defined as the extent to which a policy 
instrument achieved its stated targets.  
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Figure 6 provides an overview of the variation in target setting. The case studies 
show that only 7 instruments/packages have a quantified (energy savings) target, 
whereas 13 instruments/packages do not. Six instruments aim at CO2 emission re-
duction and the remaining 7 only qualitatively mention the objective to save en-
ergy. 
 
The case studies show that only 5 instruments focus on energy savings only and do 
not explicitly seem to have other objectives, see Figure 7. Energy savings policies 
and CO2 emission reduction policies can often not be separated. In 7 case studies 
CO2 emission reduction is the primary objective (see also Figure 6) and it is 
mentioned as additional objective in 3 case studies. Market transformation is an 
important additional objective in 7 case studies.  
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Table 3 provides details for the case studies on: evaluated period, type of target set 
and an assessment of the target achievement. Both the target and target 
achievement are marked with colours: 
·  Blue: quantified target set 
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·  Green: target has been achieved or overachieved. 
·  Red: target has not been achieved. 
·  Orange: target year has not been reached yet; unclear whether target 

achievement is on track. 
·  Yellow: due to a lack of a quantified target, target achievement cannot be 

assessed. 
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Case no. / Instrument 

Evaluated 
period 

Target Target achievement 

#2 Energy performance 
standard for buildings 
(NLD) 

1996-2004 
15-20% energy savings 
compared to old building 
standard 

Overachieved: new 
buildings save more 
than 15-20%. 

#7 Building regulation 
(ITA) 

2003-2005 
12-24% energy savings 
between 2003 and 2010 

It is not yet possible to 
assess target 
achievement. 

#4 Energy Efficiency 
Commitment (UK) 

2002-2005 
~27 PJ final energy between 
2002-2005*  

The target has been 
overachieved. Surplus 
savings are transferred 
to the next phase. 

#20 Mandatory targets on 
energy consumption (BEL) 

2003-2004 
3.4 PJp savings between 
2003-2004 (includes 
autonomous savings) 

The target has been 
overachieved. Surplus 
savings are transferred 
to the next phase.  

#18 Top Runner  (JAP) 1999-2005 

Quantitative energy savings 
benchmarks for the average 
of a fleet of selected 
products 

Up to now all selected 
products have achieved 
the targeted 
specifications. 

R
eg

ul
at

io
n 

#9 Obligation on having an 
energy manager (ITA) 

1999-2003 

Monitoring of energy 
consumption and 
implementation of EE 
measures   

No quantified target 

#3 Soft loans for building 
modernization  (GER) 

1996-2004 
Ex-ante evaluation: 2-2.5 
Mton CO2 reduction in the 
period 2002-2005  

Impact 1.5 – 2.1 Mton 
CO2 reduction in the 
period 1996-2004. 

F
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/fi

sc
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#10 Energy investment 

deduction scheme (NLD) 
1997-2004 

Save energy and accelerate 
the market deployment of 
EE technologies 

No quantified target 
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Case no. / Instrument 

Evaluated 
period 

Target Target achievement 

#1 Labelling of domestic 
appliances (NLD) 
(+ rebate) 

1995-2004 
0.3 Mton CO2 in the period 
1999-2010 

In the period 1995-
2004 0.3 Mton CO2 
reduction has been 
achieved. 

#5 Local Energy Advice 
(SWE) 

1998-2004 
Provide energy advice to 
households 

No quantified target 

Public services: 80% of 
building volume should 
have been audited in 2010 

Public services: 50% of 
building volume up to 
2004  (on track?) 

Private services: 80% of 
building volume should 
have been audited  in 2005 

Private services: 25% 

#12 Energy audits program 
(FIN) 
(+ subsidy) 

1992-2004 

Industry: 80% of energy use 
should have been audited in 
2005 

Industry: 70% 

#13 Industrial energy 
efficiency network (NOR) 

1996-2004 
Raise awareness for saving 
energy 

No quantified target 

#14 Energy concept for 
trade and industry sectors 
(GER) 

1996-2003 
(evaluated 
period 
ongoing) 

No quantified target 
 

#19 Individual Advice 
Services (GER) 

1990-2005 
(evaluated 
period 
ongoing) 

Sensitizing SMEs for the 
issue of EE 
Concerted development of 
concrete and sector specific 
EE measures 
Inform on innovative 
procedures and installations 
and on funding programmes No quantified target 

#15 Eco-driving (NLD) 2000-2004 
Ex-ante evaluation CO2 
reduction: 0.8 Mton by 
2010 (0.4 in 2005) 

0.1-0.2 Mton CO2 
reduced between 2000 
and 2004.  

In
fo

rm
at

io
n 

#17 FEMP  (USA) 1985-2004 

30% reduction of energy 
consumption per square 
meter in the period 1985 to 
2005. 

Actual reductions of 
energy intensity are 
more than 25% as of 
2004. More recent 
preliminary data for 
2005  show an average 
29.5% reduction  



�

� � ��* �

 
Case no. / Instrument 

Evaluated 
period 

Target Target achievement 

#11 Voluntary agreements 
on energy efficiency (DEN) 
(+ subsidies) 

1996-2003 
1.1 Mton CO2 reduction in 
the period 1996-2005 

About 0.8 Mton CO2 
between 1996 and 
2003.  

V
ol

un
ta

ry
 a

gr
ee

m
en
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#16 ACEA covenant (EUR) 1998-2003 

CO2 reduction target is 140 
gr CO2/km in 2008 for the 
new car fleet (compared to 
186 gr. CO2/km in 1995) 

Average emissions 
new car fleet 163 gr. 
CO2/km in 2003  

#6 Energy+ (EUR) 1999-2004 

Assist manufacturers in 
label revision 
Speed up the market 
introduction of high 
efficient fridges 

Achieved 

P
ro

cu
re

m
en

t 

#8 BELOK (SWE) 2001-2005 

Earlier market introduction 
of EE systems and products 
(showing at least 20% EE 
improvement) 

Achieved 

 
The table shows that: 
·  In general for regulatory instruments and voluntary agreements quantified 

targets are set, whereas this quantification lacks for most of the informative 
instruments. 

·  Six of the evaluated instruments reached their final target: 
o Except for the building regulation in Carugate, Italy for which 

evaluation results are not yet available, all other normative 
instruments have reached their target. 

o The primary aim of BELOK and Energy+ (both procurement) is to 
realize a market transformations, i.e. accelerate the market 
introduction of energy efficient products. Although the exact 
acceleration has not been quantified, one could state that the 
instruments achieve their targets. 

·  The US Federal Energy Management Programme narrowly missed its 2005 
target. 

 
The Finnish energy audit program did not reach its target regarding the private 
service sector. One of the main reasons is that the VA scheme, which turned out to 
be crucial for the success of the audit program, was more focused on the industry. 
The Dutch eco-driving program will not reach its intermediate (2005) target of 0.4 
Mton CO2 reductions as in the period 1999-2004 only half of this target has been 
actually achieved. 
·  It is unclear whether the ACEA agreement will reach the 140 gr/km target due 

to marketing trends that favour developments of cars in terms of speed, power 
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and security, leading to bigger and heavier cars.  
·  For the German soft loan program no specific target has been set. However, 

two ex-ante evaluations have been carried out. The first one in 2000 estimated 
the impact on 5-7 Mton CO2 reduction (period 2002-2005). In 2004 this was 
adjusted to 2-2.5 Mton emission reduction (same period). The evaluation of the 
instrument for the period 1996-2004 shows only 1.5-2.1 Mton emission 
reduction (corrected for free riders).  
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The case studies have shown that quantitative targets are crucial for assessing target 
achievement. Without quantitative targets it remains unclear whether the instrument 
has been effective or not. As targets are the starting point for effective and efficient 
policy making, it is recommended to set SMART targets, where SMART stands 
for: 
·  Specific: be as concrete as possible: what should be achieved with the 

instrument? 
·  Measurable: targets should be quantified; qualitative targets cannot be 

measured at a later stage.  
·  Ambitious: Does the target go beyond business as usual? 
·  Realistic and Acceptable: Is the target achievable in the given timeframe, with 

the budget available? Is the target accepted by the target group? 
·  Time framed: Are targets set for a specific year? Are intermediate targets set in 

order to be able to monitor target progress? 
A few examples of SMART targets are given in Table 4. 
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Type of instrument Examples of SMART targets 
Energy performance 
standard 

S: Focus on specific product or product group 
M: Performance characteristics aimed for / set baseline 
A: Performance standard links to best available product on the 
market and is regularly updated 
R: Best available product is accepted by the target group  
T: Set clear target period 

Subsidy scheme S: Focus on a specific target group and on specific technologies 
M: Quantified energy savings target / set baseline 
A:  Minimize free riders 
R: Link the savings target to the available budget 
T: Link the energy savings target to a target period 

(Voluntary) 
Energy audit 

S: Focus on a specific target group 
M: Quantify the targeted audit volume (m2, number of companies, 
% of energy use etc.) / set baseline 
A: Encourage to implement recommended measures, e.g. by 
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offering financial incentives. 
R: Ensure that sufficient qualified auditors have been assigned and 
financial incentives are in place to carry out audits 
T: Link the quantified target to a target period 

 
For most instruments quantitative targets are set for the targeted end-year of 
the instruments and mostly no targets are set for intermediate years. 
Targets are often set for a future year and, as a result, the pathway to target 
achievement often remains a black box: Does the instrument provide the same 
amount of savings each year (linear savings) or are savings accelerated in the 
course of the target period (exponential savings)? It is therefore recommended to 
set intermediate targets in order to monitor target progress more closely. 
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Instruments that are part of a policy package often lack well-defined 
subtargets 
In most cases the evaluated instruments are part of a policy package and a target is 
set for this package. After determining the impact of the package in the evaluated 
period, one can conclude whether a target has been achieved or not achieved. Both 
in case of underachievement and overachievement of the target it is useful to 
investigate where the package has failed and where it has been successful. It can be 
helpful to have quantified subtargets for each of the instruments in the policy 
package. These subtargets are preferably linked as much as possible to the intended 
outcome of the instrument. A good practice example of a well-defined subtarget 
from the case studies comes from the Finish Energy Audit Programme, which 
forms a policy package with the Voluntary Agreement Scheme, see Box 8. 

The Rational Use of Energy obligation on grid companies in Flanders and the 
White Certificate system in Italy (country comparison) both set annual targets. 
This provides up to date information to policy makers on the success of the in-
strument (with the possibility to adjust it).  
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Impact (in the literature also referred to as effectiveness) of a policy instrument was 
defined as the extent to which a policy instrument made a difference compared to 
the situation without a policy instrument (business as usual). Business as usual is 
defined as the development of energy consumption/demand in absence of the 
evaluated (package of) policy instrument(s). The impact was corrected for free rider 
effects. Other dynamic side effects like rebound effects and spill over effects were 
not taken into account due to lack of data. Total energy use of the targeted sector 
was taken from the European Energy and Transport Trends 2030 (EC, 2003).  
 

 
* Total energy savings impact corrected for free rider effects 
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Figure 8 provides an overview of the net impact realized by the selected instru-
ments. Outcomes are given in final energy savings and address: 
·  The net energy impact (final energy savings) realized in the evaluation period 

compared to a reference situation, see Figure 8. 
·  The average final energy savings per year in the evaluation period (net impact 

divided by the number of years for which the instruments is evaluated). 
·  The average relative energy savings per year in the evaluation period (average 

savings per year divided by the final energy use of the sector in the respective 

In the Finish Energy Audit Programme the target is formulated as a percentage 
of the building volume (public & private services) or energy use (industry) that 
should be audited. This sub-target is more closely linked to the instrument (en-
ergy audit is meant to inform companies about energy saving options) than a di-
rect energy savings target would be. The energy savings resulting from the en-
ergy audit program are based on the share of recommended measures that have 
been implemented and only indirectly based on the audit itself. To put it in other 
words: the audit program could be successful (all targeted companies have been 
audited), but the impact in terms of energy savings could be zero (none of the 
recommended measures have been implemented). In this extreme example, ad-
ditional instruments (e.g. financial incentives or a voluntary agreement) are 
needed to persuade the companies to implement the recommended measures. 

)(sec_arg___*)(

)(*___
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country in the final year of the evaluation period3). This figure provides insight 
on the relative impact of an instruments and the contribution to energy savings 
in a sector.  
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The relative energy savings have been indicated with colours to highlight the dif-
ferences in energy efficiency improvement between the instruments.  
·  Red: < 0.1% 
·  Orange: between 0.1% - 0.3% 
·  Green: > 0.3% 
·  Yellow: unknown 
 
Comparison of the figures (in terms of ambition or net impact) should however be 
done carefully: 
·  Some instruments (such as the procurement programmes) do not focus on 

maximum short term energy efficiency improvement. They merely focus on 
market transformation which in the long term might result in significant sav-
ings. 

·  In some sectors / countries there is relatively a lot of “low hanging fruit” to 
harvest. This refers to energy savings measures, which have highly favourable 
cost-benefit ratios for the end-user, but are not implemented due to other barri-
ers. The more low hanging fruit, the more likely high energy efficiency im-
provement rates could be realized. 

·  Some instruments focus on just a small part of the sector, which makes the en-
ergy efficiency improvement rate at sectoral level rather small. An example is 
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an energy performance standard for new buildings which only slowly pene-
trates since the demolition rate in most countries is rather low. 

·  Country specific circumstances such as climate, type of industries, average age 
of technology highly determine the energy efficiency and could explain differ-
ences in energy efficiency improvement rates between countries. 

·  Side effects are difficult to quantify for most of the instruments because of lack 
of data. For the financial instruments estimates have been made on the amount 
of free riders. Uncertainties in these figures are rather high, since it unclear 
what would have happened in absence of the instrument.  

·  Uncertainty is further increased by a lack of monitoring data and assumptions 
on “real-life” performance of energy savings measures (actual energy effi-
ciency performance, operational hours, use of buildings and appliances etc.). 

·  For seven of the case studies the net impact could not be determined due to a 
lack of monitoring data.  

·  For some of the instruments data have not been collected at all.  
o An example is the Italian obligation to appoint an energy manager. 

In order to determine the impact of this instrument one needs to 
know which energy efficiency measures have been implemented 
due to the work of the energy manager (where one should note that 
interaction with other energy savings instruments will most proba-
bly be there).  

·  For other instruments some of the monitoring data are missing.  
o An example is the Japanese top runner programme. The energy 

impact cannot easily be determined since public information on the 
sales volumes of these products is missing as well as the actual use 
of the products (for the latter estimated values are used in general).  

o Also for building codes it is often difficult to determine the net im-
pact. The actual energy performance of buildings involve more 
than the energy performance of the building shell: consumer be-
haviour, weather conditions etc. all influence actual energy con-
sumption. Impact calculations are mostly based on the energy per-
formance standard in force (compared to a reference) and the 
amount of buildings constructed according to this standard. Both 
non-compliance with the code and the actual improvement of en-
ergy efficiency in new buildings (compared to the reference) could 
result in an overestimation of the calculated impact. Due to this, 
impact uncertainty ranges could be significant. Uncertainty could 
be reduced by field tests in which compliance is checked. 
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     Annual savings 
 

Case no. 
Instrument 

Evaluation 
period 

Net impact 
(final en-
ergy) 

Uncer-
tainty PJ % 

#2 Energy 
performance 
standard for 
new buildings 
(NLD) 

1996-2004 6 PJ +/- 4 PJ 0.7 PJ  0.1% 

#4 Energy Ef-
ficiency Com-
mitment (UK) 

2002-2005 ~26.7 PJ* high ~8.9 PJ  0.5% 

R
eg

ul
at
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#20 Manda-
tory targets on 
energy con-
sumption 
(BEL) 

2003-2004 ~2.6 PJ* high ~1.3 PJ 0.2 % 

#3 Soft loans 
for building 
modernization  
(GER) 

1996-2004 
22.5-31.5 
PJ **  

high 
2.5-3.5 
PJ  

0.1% 

F
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#10 Energy 
investment 
deduction 
scheme 
(NLD) 
(+ VA 
scheme) 

1997-2004 11.5 PJ  high 1.4 PJ  0.3% 

 

#1 Labelling 
of domestic 
appliances 
(NLD) 
(+ rebate) 

1995-2004 1.7 PJ  high 0.2 PJ  >0% 

#5 Local En-
ergy Advice 
(SWE) 

1998-2004 Unknown  - - - 

In
fo

rm
at

io
n 

#12 Energy 
audits pro-
gram (FIN) 
(+ VA 
scheme) 

1992-2004 
24 - 29 PJ**  
 

High 
1.8-2.2 
PJ  

0.4% 
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     Annual savings 
 

Case no. 
Instrument 

Evaluation 
period 

Net impact 
(final en-
ergy) 

Uncer-
tainty PJ % 

#13 Industrial 
energy effi-
ciency net-
work (NOR) 

1996-2004 6 PJ High 0.6 PJ 0.2% 

#14 Energy 
concept for 
trade and in-
dustry sectors 
(GER) 

1996-2003 Unknown - - - 

#19 Individual 
Advice Ser-
vices for 
SMEs (GER) 

1990-2005 Unknown - - - 

#15 Eco-
driving (NLD) 

2000-2004 2.2 PJ  +/- 0.8 PJ 
0.3 – 0.6 
PJ  

0.2% 

#17 FEMP  
(USA) 

1985-2004  High  0.4% 

#11 Voluntary 
agreements on 
energy effi-
ciency (DEN) 
(+ subsidies) 

1996-2003 ~9.6 PJ High ~1.2 PJ   0.5% 

V
ol

un
ta

ry
 a

gr
ee

m
en
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#16 ACEA 
covenant 
(EUR) 

1998-2003 ~95 PJ* High ~12 PJ  0.2% 

P
ro

-
cu

re
m

en
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#6 Energy+ 
(EUR) 

1999-2004 ~0.36 PJ High ~0.1 PJ >0% 

* These figures exclude surplus savings which can be transferred to the next period. 
For EEC the net impact including surplus savings amounts to 48.3 PJ, annual sav-
ings to 16.1 PJ and 0.9% respectively (corrected for freerider effets). For the RUE 
obligation in Flanders net impact amounts to 4.4 PJ final energy, annual savings to 
2.2 PJ and 0.3% respectively (not corrected for freeriders).   
**  Range reflects different estimates for amount of free riders 
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No clear differences can be observed in savings for the different types of in-
strument 
The case studies show clear differences in the annual energy efficiency improve-
ment rates. However, no clear conclusions can be drawn on differences in savings 
between different types of instrument, see Figure 9. One should note that for some 
instruments the results are given for the policy package and not the individual in-
strument.  
 
The Dutch energy performance standard shows a lower improvement rate than the 
other regulatory instruments, the Energy Efficiency Commitment in the UK and the 
Rational Use of Energy Obligation in Flanders. ,This is mainly due to the target 
area of this instrument: only new buildings are addressed, whereas the energy effi-
ciency rate is calculated for the whole sector. Actually, this shows the slow re-
placement rate of old buildings and emphasizes the need for energy efficiency in-
struments for existing buildings as well.  
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Transport sector shows lowest improvement rates 
The transport sector shows the lowest improvement rates, which is in line with the 
common knowledge that accelerating energy efficiency improvement in the trans-
port sector by means of policies is hard (see Figure 10). 
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Almost no instruments are in place that exclusively focus on the service sector 
It is striking that all instruments that target the service sector also address either in-
dustry or households (the one exception is the US FEM program). Instruments that 
exclusively focus on the service sector are rare. Because the service sector is com-
monly known as a difficult sector for realizing energy savings, it would be interest-
ing to analyse whether service sector specific instruments would show larger im-
pact than cross-sectoral instruments. 
 
Most instruments in policy packages are reinforcing each other, however, em-
pirical evidence for this is weak. 
All evaluated instruments are part of a policy package. Often these links are in-
tended and meant to increase the impact of the whole package with respect to en-
ergy savings. Sometimes it is difficult to determine the isolated impact of a single 
instrument in a policy package. Informative instruments, which are generally im-
plemented to support other instruments, constitute a good example. Their isolated 
impact is generally small or even zero. However, both regulatory and financial in-
struments as well as voluntary agreements would not be so effective without in-
forming target groups on their obligations, financial benefits etc. An example is 
given in Box 9. 
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In general, instruments can reinforce or weaken (mitigate) each other. Mitigating 
side-effects can take place when energy policy instruments interact with other pol-
icy areas such as infrastructure, regional development, industry policy etc.  
 
In the AID-EE project we did not analyse the reinforcing or mitigating effect of in-
dividual instruments in a policy package, i.e. we cannot proof whether a specific 
action was redundant or not. Literature on the reinforcing or mitigating effect of 
policy instruments is scarce.  
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Cost-effectiveness (in literature also referred to as efficiency) refers to the relation-
ship between the energy savings impact and the amount of money needed to 
achieve this impact. Cost-effectiveness is thereby defined as the amount of money 
needed per unit of energy saved (euro/GJ). In the case studies we tried to determine 
the cost-effectiveness was determined from three different perspectives: i) the gov-
ernment, ii) the end user, and iii) society. However, due to limitations it was impos-
sible to make a useful comparison of the case studies on the cost-effectiveness from 
the perspective of the end-user and society. 
 

The case of energy labeling in the Netherlands constitutes an interesting exam-
ple. It can be questioned whether labeling as a singly instrument would have had 
a substantial impact in the Netherlands. High efficient appliances are more ex-
pensive and are probably not attractive for consumers without additional poli-
cies (subsidies and/or eco-tax). What happened after the introduction of the en-
ergy label (and a subsidy scheme linked to it) was that the market share of en-
ergy efficient appliances increased rapidly and inefficient appliances were re-
moved from the market. This happened at higher pace in the Netherlands than 
elsewhere in Europe. In this case the policy package counts up to success. In 
Sweden no subsidy scheme was linked to the labelling. Current penetration of 
high efficient appliances is comparable with penetration in the Netherlands. 
Market tranformation, however, came at a later stage and might have benefitted 
from policies introduced in other countries.  
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Costs for the government are defined as all expenditures that have been made by 
the government, which can be related to the implementation of the evaluated energy 
efficiency policies. Government expenditure includes budgets for subsidies, grants 
for research and development, costs for monitoring and the administrative machin-
ery. But this also includes reduced government income due to fiscal measures and 
lowered energy tax income. The cost-effectiveness for the government is calculated 
by (i) depreciating the total government expenditure using the social discount rate 
of 4% (by depreciating the cost for the government the fact is taken into account 
that the government is profiting several years from her once-only spending), and 
(ii) dividing depreciated costs by the energy savings impact corrected for side ef-
fects like free riders and rebound effects 
 

corrimpactsavingEnergy
Government

effCost government ___
exp_*

D
=-

a
 

Where: 
·  Cost-eff = cost-effectiveness for the society (euro/GJ) 
·  a*Government_exp = annual capital government expenditure applying a social 

discount rate 
·  DEnergy_savings_impact_corr = annual saved (primary) corrected for free rider 

effects\ 
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Table 6 provides an overview of the costs the governments made for a number of 
the evaluated instruments. Where actual cost data lack, budget figures have been 
used. The table shows the total costs during the evaluation period and the annual 
costs.  
 
The cost figures presented in this chapter should be carefully interpreted as they 
could lead to the wrong conclusion. Instruments that are relatively cost-efficient for 
the government (low costs per GJ saved) are not by definition better than those in-
struments with high costs per GJ saved. That would mean that regulatory instru-
ments would always be preferred over subsidy schemes for investment in energy 

The cost figures presented in this chapter should be carefully interpreted as they 
could lead to wrong conclusions. Instruments that are relatively cost-efficient 
(low costs per GJ saved) are not by definition better than those instruments with 
high costs per GJ saved. That would mean that regulatory instruments would 
always be preferred over subsidy schemes for investment in energy savings 
measures, which is of course not true. The choice for specific type of instru-
ments under typical circumstances will be dealt with in section 6.  
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savings measures, which is of course not true. The choice for specific type of in-
struments under typical circumstances will be dealt with in Chapter 6.  
 
The following case studies are not included because no information is available on 
the costs for the government: Building regulation (Carugate, Italy), ACEA cove-
nant (Europe), Top Runner (Japan).  
 
For a number of the instruments (Danish VA-scheme, Dutch Energy Performance 
Standard for new buildings, Dutch Energy Labelling of domestic appliances, the 
Dutch Ecodriving program and the Dutch energy investment deduction scheme) the 
government costs include the lost revenues from taxes. For some of these instru-
ments it has possible to show the influence of these lost revenues on the cost-
effectiveness (higher range including lost revenues, lower range without lost reve-
nues). 
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Case no. 
Instrument 

Evaluation 
period 

 

Total 
govern-
ment 
costs 

[Million €] 

Annual 
costs 
[Mil-
lion €] 

Cost-
effectiveness 
government 

[€/GJ 
final energy 

saved] 
#2 Energy performance standard 
for new buildings (NLD) 
(+ demonstration subsidies) 

1996-2004 13 - 88 1 - 10 0.3-1.8 

#4 Energy Efficiency Commit-
ment (UK) 

2002-2005 ~1.5 ~0.5 ~0.01 

#20 Mandatory targets on en-
ergy consumption (BEL) 

2003-2004 < 1 < 0.5 ~0.04 R
eg

ul
at

io
n 

#9 Obligation on having an en-
ergy manager (ITA) 

1999-2003 ~0.5 ~0.1 unknown 

#3 Soft loans for building mod-
ernization (GER) 

1996-2004 900 - 1750 
100 - 
200 

3-10 

F
in

an
ci

al
 

fis
ca

l 

#10 Energy investment deduc-
tion scheme (NLD) 

1997-2004 ~350 ~44 ~3.8 

#1 Labelling of domestic appli-
ances (NLD) 
(+ rebate) 

1995-2004 230 -375 23-37 17 - 27 

#5 Local Energy Advice (SWE) 1998-2004 ~48 ~8 unknown 
#12 Energy audits program 
(FIN) 
(+ subsidy and VA-scheme) 

1992-2004 ~36 ~3 ~0.2 

#13 Industrial energy efficiency 
network (NOR) + grants for po-
tential studies and investment 
support 

1996-2004 ~13.5 ~1.5 ~0.2 

#14 Energy concept for trade 
and industry sectors (GER) 

1996-2003 ~1.5 ~0.2 **  unknown 

#19 Individual Advice Services 
to SMEs (GER) 

1990-2005 < 2.5 ~ 0.2 unknown 

#15 Eco-driving (NLD) 2000-2004 35 - 187 7 - 38 3 - 8 

In
fo

rm
at

io
n 

#17 FEMP  (USA) 1985-2004 < 400 ~20 ~10 

ta
ry

 
ag

re
e- #11 Voluntary agreements on 

energy efficiency (DEN) (+ sub-
sidies) 

1996-2003 < 250 ~31 ~3.2 

P
ro

-
cu

re
m

en
t 

#6 Energy+ (EUR) 1999-2004 < 2 ~0.7 ~0.3 
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Case no. 
Instrument 

Evaluation 
period 

 

Total 
govern-
ment 
costs 

[Million €] 

Annual 
costs 
[Mil-
lion €] 

Cost-
effectiveness 
government 

[€/GJ 
final energy 

saved] 

#8 BELOK (SWE) 2001-2005 ~2 ~0.5 unknown 

* Calculated for Flanders. 
** Between 1996 and 2003 seven energy concepts for different trade and industry 
sectors have been developed. 
*** Calculated for North Rhine Westphalia. 
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Investment subsidies and voluntary agreements combined with investment 
subsidies are relatively expensive per GJ final energy saved, whereas regula-
tory instruments are relatively cheap.  
Figure 11 shows that from the government point of view investment subsidies are 
relatively expensive, whereas regulation is relatively cheap. Both the voluntary 
agreement in Denmark and the Dutch eco-driving program have relatively high 
costs per incentives which are closely linked to these instruments. This is no sur-
prise and GJ energy saved because of the subsidies/fiscal should not lead to the 
conclusion that governments should focus on regulation in order to keep their pol-
icy cost-efficient. The choice for financial or regulatory instruments should always 
link to typical circumstances that either favour financial type or regulatory type of 
instrument. This  strongly links to the costs for end-users and society as well. 
Therefore, a full analysis of the costs for the end-user and society as a whole should 
be taken into account as well. For most of the instruments this requires an increased 
attention for monitoring. 
 
Uncertainly in the calculated cost-efficiency for the government is high. 
The uncertainty in government’s cost-effectiveness numbers are relatively high (see 
error bars in Figure 11) This is mainly due to uncertainties in the net impact as-
sessment but also due to uncertainties in actual cost data. With respect to imple-
mentation costs for the government often only budgets are available. The difference 
between budgets and actual costs is often unknown 
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There is no such thing as the “best” policy instrument. The impact which can be 
achieved with energy policies depends more on the design of an instrument and the 
way it is implemented than the type of instrument. This does not mean that in the 
existing context a certain type of policy instrument would be more appropriate than 
the other. This depends e.g. on the market barriers to overcome, the characteristics 
of the target group and country-specific factors. Policy theory can guide policy 
makers in choosing the most appropriate policy instrument and in selecting suppor-
tive instruments which are needed to enhance effectiveness and efficiency.    
 
Table 7 provides an overview of the typical circumstances when to apply a specific 
instrument. The table also indicates a number of specific characteristics that deter-
mine the success of an instrument. These characteristics can guide the evaluation of 
policy instruments and provide insight in the strengths and weaknesses. When 
characteristics lack or are insufficiently dealt with, improvements can be proposed. 
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Type of instrument 
[AID-EE case study] 

Typical circumstances in which to apply this 
instrument 

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

Energy performance 
standards for build-
ings, cars or appliances 
[case 2, 7, 18] 

·  When dealing with a target group which is: 
1) unwilling to act (e.g., voluntary agree-

ment not fulfilled), or 
2) difficult to address (e.g., land-lord – ten-

ant problem) 
·  When aiming at removing the worst prod-

ucts or services from the market  

·  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 programs 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 at a sufficiently high level to stimulate meeting the standard? 
·  Is the standard timely adjusted to technology progress? 

Mandatory tar-
gets/tradable permits 
for certified savings  
for energy companies  
[case 4, 20] 

·  When aiming at energy savings in large end-
user groups being difficult to address by en-
ergy efficiency services. 

·  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 stan-

dardization 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? 

Obligation to appoint ·  When there is a knowledge and/or institu- ·  Do the companies have to (annually) report on their energy savings activities? 
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Type of instrument 
[AID-EE case study] 

Typical circumstances in which to apply this 
instrument 

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

an energy manager 
[case 9] 

tional barrier. 
·  When the organisations addressed are suffi-

ciently large. 

·  Do the companies have to develop an EE action plan? 
·  Do the energy managers get support from energy agencies? 
·  Is the obligation enforced? 
·  Is there a penalty for non-compliance? 
·  Is the penalty high enough to encourage implementation of the obligation? 

Labelling of appli-
ances, cars, buildings 
[case 1] 

·  When there is a knowledge / information 
barrier 

·  When dealing with large consumer or ser-
vice sector groups 

·  When dealing with rather uniform technolo-
gies 

·  When there are large differences in energy 
performance between similar units 

·  Is it foreseen to timely adjust the label to technology progress and market trans-
formation? 

·  Is the label well-justified by respective life-cycle cost studies? 
·  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 stimu-

lating action? 
Financial / fiscal in-
struments  
such as  soft loans, sub-
sidy schemes, invest-
ment deduction 
schemes, rebates 
[case 3, 10] 

·  When there is a financial barrier in place. 
·  When an informative instrument (e.g. en-

ergy audit) needs financial incentives to at-
tract 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 en-

ergy 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 sup-

port? 
·  Is the list of eligible technologies regularly updated to limit free riders? 
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Type of instrument 
[AID-EE case study] 

Typical circumstances in which to apply this 
instrument 

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

·  Is the instrument implemented for a long time period to ensure security for inves-
tors? 

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 

EE measures (e.g. in a voluntary agreement scheme) 
Information / knowl-
edge transfer / educa-
tion / training 
[case 5,  13, 14, 15, 19] 

·  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.)? 

Governing by example 
[case 17] 

·  When there is a knowledge barrier (showing 
good practice) 

·  Is there commitment at all public sector levels, but especially from the govern-
ment’s top officials? 

·  Are there sufficient resources (capacity, time money) to implement the program? 
·  Are the results well-documented and distributed? 
·  Are good practices copied by the commercial sector? 
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Type of instrument 
[AID-EE case study] 

Typical circumstances in which to apply this 
instrument 

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

Energy audits 
[case 12] 

·  When there is a knowledge barrier ·  Is the target group aware of the instrument and motivated to participate? 
·  Are the assigned auditors sufficiently qualified and equipped to carry out the au-

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

recommended measures 
·  Is the audit scheme linked to financial incentives, soft loan, VA and/or energy 

contracting schemes? 
Voluntary agreements 
to save energy (indus-
try, services sector) or 
improve energy effi-
ciency (e.g. cars or ap-
pliances) 
[case 11, 16] 

·  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 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 regula-
tory 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 program 
[case 6, 8] 

·  When there are sufficient possibilities to 
bundle large buyers of EE technologies  

·  When there is a limited number of market 
actors supplying EE technologies 

·  When potentials for further development 
and market transformation of new technolo-
gies are large enough. 

·  Is the program management qualified and engaged? 
Can the buyers and suppliers group be motivated in principle? 
Is the buyers group involved in the program set up? 

·  Is the buyers group sufficiently sized? 
Are the results of the program well documented to facilitate market deployment? 
Is the program well tuned with other policies (energy efficiency standards, label-
ling, research & development)? 
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In addition to the characteristics per type of instrument mentioned in the above ta-
ble, a number of general success factors can be identified: 
 
Stakeholder participation in design and implementation. 
It is important to make an instrument well suited to users, prepare users for the in-
strument and to have it accepted by them.  
·  Good practice examples from the case studies where stakeholder participation 

turned out to be crucial are the German Energy Concepts for Branches and the 
Individual Advise Service for small and medium sized enterprises, the Swedish 
Local Energy Advice for households, the Finish Energy Audit Program for in-
dustries and the service sector, the Swedish BELOK procurement program for 
commercial buildings, the Dutch Energy Performance Standards for new build-
ings, the European Energy+ procurement program for high efficient cold appli-
ances, the Dutch Eco-driving program, the US FEM program, the Japanese Top 
Runner program and the Belgian RUE Obligation on electricity grid compa-
nies.  

 
Continuous revision and improvement of instrument should be envisaged. 
To enhance the effectiveness and efficiency of an instrument, it is crucial that pol-
icy makers are always ready to adjust the instrument to developments in the market. 
This is important since it is not possible to introduce a perfect instrument from the 
start based on theoretical planning. Practice shows a process of trial and error. 
·  Good practice examples from the case studies are BELOK, the Finish Energy 

Audit Program, the Local Energy Advice program in Sweden, and the Japanese 
Top Runner.  

 
The implementing agency should be flexible, non-bureaucratic, legitimate and 
authorized: It is important that implementing agents are well accustomed to the 
world of stakeholders both to make the instrument relevant and to increase legiti-
macy. 
·  Good practice examples are BELOK, the Finnish Energy Audit Program, the 

Norwegian Energy network and the US FEM Program. 
 
Instruments should be smartly linked to other instruments. All case studies 
show that a precondition for success is the interlinkage of instruments in such a 
way that they strengthen each other: 1+1=3.  
·  A good practice example is the comprehensive promotion and information 

about a regulation or a financial instrument to make target groups well aware of 
the instrument.
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The objective of the impact assessment was twofold: 
·  On the one hand, it contributed to the theoretical discussion on how to evaluate 

energy savings ex-post and ex-ante, and on how to identify ‘good practice pol-
icy packages’. It thereby focuses on the relation between evaluating single pol-
icy instruments and evaluating policy packages (ex-post, ex-ante) and estimat-
ing energy saving potentials with the help of scenario analysis. 

·  On the other hand, it gave practical estimates on possible energy savings 
achieved by existing and ‘good practice’ policies and measures in large fields 
of application in the household (appliances and lighting), the tertiary (office 
buildings and equipment), the industry (cross-sectoral technology) and the 
transport ((car)passenger transport) sector. 

 
Originally, this work was meant to directly build upon the 20 case studies carried 
out in the course of the AID-EE project in order to bring the ex-post evaluation just 
one step further towards an ex-ante assessment of the overall potential impact of 
consistent policy packages. However, it turned out that only for part of the case 
studies data for a quantitative evaluation was available. Therefore, the ex-ante as-
sessment of policy packages had to rely much more than expected on other existing 
studies and had to be linked to other projects currently running at Wuppertal Insti-
tute. 
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This chapter starts with an overview on energy demand reduction potentials and 
cost-effective potentials for energy efficiency in the EU. This is done by comparing 
four different European energy scenarios and the Energy Efficiency Action Plan by 
the European Commission. The four scenarios analysed are the following: 
·  On behalf of the World Wildlife Fund (WWF), Wuppertal Institute developed 

the policy and measure scenario “Target 2020” (Lechtenböhmer et al. 2005; in 
the following referred to as WI/WWF).  

·  The Directorate-Generale for Energy and Transport of the European Commis-
sion developed scenarios on energy efficiency and renewable energy in the 
European Union presenting policy options for the European Commission 
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(Mantzos, Capros, 2006; in the following referred to as PRIMES/EE+RES).  
·  The Öko-Institut in Freiburg (Germany) developed the “Vision Scenario” (Mat-

thes et al. 2006; in the following referred to as ÖI) on the future energy con-
sumption in the European Union on behalf of the Green Party of the European 
Parliament.  

·  The European Environment Agency (EEA) developed the low-carbon energy 
pathway (LCEP) scenario, which is driven by a substantial increase in carbon 
permit price between 2020 and 2030 (EEA 2005; in the following referred to as 
EEA).  

 
The four scenarios’ pathways imply different total end-use energy reductions com-
pared to the Business as Usual (BAU) scenario of the Directorate-General for En-
ergy and Transport (Mantzos et al. 2006). The WI/WWF scenario calculates a de-
crease in 23.1% of final energy demand vs. BAU (in 2020), while the PRIMES/RE 
+EE scenario calculates a decrease in 15.6% of final energy demand. The ÖI vision 
scenario assumes a decrease in final energy consumption of 21.7%, while the LCEP 
scenario of the EEA calculates a decrease in 5.7% in final energy demand com-
pared to BAU, being the scenario with the lowest energy demand reduction in the 
EU-25 (see Table 8). 
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 WI/WWF PRIMES/EE+RES ÖI EEA 
Respective base-
line 

BAU, based 
on Mantzos 
et al. 2003, 
completed 
by Wupper-
tal Institute 

BAU, based on 
Mantzos et al. 
2006 

BAU, based 
on DG 
TREN 
(2006) + 
EEA 2005 + 
WI 2005 

BAU, based 
on “long-
range energy 
modelling” 
results of the 
EEA  

Changes vs. re-
spective baseline 
in 2030 

- 22.3% (in 
2020) -15.6% -21.1% -7.3% 

Changes vs. BAU 
scenario of DG 
TREN 2006 
(2010) 

-15.6% -2.4% -8.1% -4.1% 

Changes vs. BAU 
scenario of DG 
TREN 2006 
(2020) 

-23.1% -11.6% -17.0% -6.1% 

Changes vs. BAU 
scenario of DG 
TREN 2006 
(2030) 

- -15.6% -21.7% -5.7% 
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The following conclusions can be derived from the comparison of energy demand 
reduction pathways in the different scenarios, further analysis of energy efficiency 
potentials (like, e. g., carried out by Thomas et al. 2006) and the potentials men-
tioned and target set in the Action Plan on Energy Efficiency: 
·  The Action Plan is quite ambitious as it sets a target quite close to the full 

techno-economic energy saving potentials that could be harnessed by 2020, and 
compared to the most ambitious energy efficiency scenario pathways in the ÖI 
and WI/WWF scenarios. 

·  Although the scenarios start at a comparable level and apply similar general 
economic and demographic assumptions, their pathways described for the pe-
riod until 2020/2030 differ substantially.  

·  The comparison of the EEA scenario and the other three scenarios supports the 
conclusion that increasing energy prices through energy taxation or carbon 
emission caps and permit trading might be  necessary but is in no way suffi-
cient for harnessing the cost-effective energy efficiency potentials. The reason 
are the many market barriers and imperfections that are not due to insufficient 
price signals and that are listed in the AID-EE guidelines for the monitoring, 
evaluation and design of energy efficiency policies (AID-EE 2006). 

 
In conclusion, the analysis of energy demand reduction scenarios has shown that 
the links between energy demand reduction pathways / potentials identified 
and policies / measures to be implemented are quite weak. Therefore, the sce-
narios do not provide an adequate basis for an overall assessment of the impact of 
possible future policies and measures on energy consumption and energy savings. 
However, they might function as an upper (WI/WWF, ÖI and PRIMES/EE+RES) 
or lower (EEA) benchmark for comparison with a thoroughly conducted overall 
impact assessment of ‘good practice’ policies and measures. But how could the 
overall impact of packages of policies be assessed in a thorough way? This question 
will be discussed in the following section from ex-ante as well as ex-post perspec-
tive. 
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The net impact of a complete policy package can be evaluated ex-post or ex-ante. 
The project “Evaluation and Monitoring for the EU Directive on Energy End-Use 
Efficiency and Energy Services (EMEEES)” within the Intelligent Energy for 
Europe Programme has just started to further elaborate adequate methodologies for 
ex-post evaluation and monitoring of energy savings following the requirements of 
the Energy End-Use Efficiency and Energy Services Directive (ESD) (cf. 
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http://www.evaluate-energy-savings.eu/ for more details on this project). In gen-
eral, there are different possibilities how to categorise the different methodologies. 
One approach currently discussed within the EMEEES project differentiates be-
tween  
·  bottom-up methodologies, 
·  top-down methodologies, and, 
·  integrated packages of bottom-up and top-down methodologies. 
 
Within an integrated mix of bottom-up and top-down methodologies to monitor and 
evaluate energy savings quantitatively, interactions between policy instruments 
have to be taken into account.  
 
Ex-ante evaluation of the net impact of a possible policy package should be based 
on knowledge gained from ex-post monitoring and evaluation. Furthermore, it 
should take existing estimates of techno-economic energy saving potentials and 
usual lifetimes or renewal rates of equipment into account in order to know about 
the upper limits of policy impact over time. 
 
Depending on the purpose for which they are used, and on the data and evaluation 
resources available, ex-ante evaluations of policy packages can vary between a very 
differentiated and a very rough approach: 
 
·  In a very differentiated way, a similar approach could be followed as it has 

been proposed for the integrated mix of bottom-up and top-down methodolo-
gies to ex-post monitoring and evaluation of energy savings (cf. previous sub-
chapter). However, instead of using data from measurement, surveys, statistics, 
etc., assumptions with regard to expected values have to be made. 

·  A rough approach should start with the estimate of techno-economic energy 
saving potentials over time, and then defining – e. g.,  in the course of a sce-
nario analysis - by expert judgement how much of the identified potentials 
might be exploited by which set of policy instruments over time. This approach 
should be based on knowledge from monitoring and evaluation of existing pol-
icy instruments and policy packages, and on considerations on how different 
policy instruments interact within a policy package. 

 
In the course of the AID-EE project, only the latter approach was possible for the 
four selected fields of application described in the following chapter. For every 
field of application, first, the techno-economic potentials were derived from the 
scenario analyses. The results were then compared with the results from the analy-
sis of 20 case studies in the course of the AID-EE project and further analysis of 
already implemented past or existing policies and measures. This step of analysis 
also made clear that the possibilities for implementing policies and measures have 
not been fully harnessed yet. Therefore, policy packages of ‘good practice’ policies 
and measures were created aiming at exploiting the full energy saving potentials. 
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Finally, energy saving potentials of these ‘good practice’ policy packages were as-
sessed. The results are presented in the following. 
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This analysis of the overall impact of packages of existing and potential ‘good prac-
tice’ policies and measures has been exemplarily carried out for the following fields 
of application: 
·  Car passenger transport / passenger transport in general 
·  Domestic electric appliances and lighting 
·  Office buildings in the tertiary sector 
·  Cross-sectoral technology in industry. 
 
For each field of application,  
·  First, energy saving potentials are analysed.  
·  Second, the net impact of existing policies and measures on energy savings is 

estimated based on relevant AID-EE case studies and knowledge from further 
evaluations. 

·  Third, potential future ‘good practice’ policies and measures are identified and 
their impact on energy savings very roughly estimated.  

 
Recommendations with regard to the ‘good practice’ policy-mix in these four fields 
of application were developed both for the European and the national level and are 
summarised in the following Table 9. 
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(Car) Passenger Transport 
European level Standards, labels, harmonisation of taxes 
National level Transport avoidance 

Shift to more sustainable transport mode 
Transport efficiency 

Domestic Appliances and Lighting 
European level Standards, labels, harmonisation of taxes 
National level General information and communication, audits, advice 

Addressing households when contemplating/making a purchase 
Addressing retailers / manufacturers 

Office Buildings and Equipment 
European level Standards, labels, harmonisation of taxes 
National level General information, communication, audits, advice, education, 

networks 
Addressing decision makers in particular situations when decid-
ing on a purchase or renting of a building, on building refur-
bishment and/or on purchase or optimisation of equipment 
Commitments, agreements or contracts (contracting) with re-
gard to increasing energy efficiency 
Addressing architects, planners, contractors, facility managers, 
manufacturers 

Cross-sectoral technology in industry 
European level Standards, labels, harmonisation of taxes 
National level General information, communication, audits, advice, networks 

Addressing industry when contemplating / making a purchase 
of technology 
Commitments, agreements or contracts (contracting) with re-
gard to increasing energy efficiency 
Addressing planners, contractors, facility managers, manufac-
turers 

 
Table 10 summarises energy saving potentials and overall impact of existing poli-
cies and measures in the four fields of application. 
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Field of ap-
plication 

(Car) pas-
senger trans-
port 

Domestic 
electric ap-
pliances and 
lighting 

Office build-
ing and 
equipment 
(tertiary sec-
tor) 

Cross-
sectoral 
technology 
(industry) 

Techno-
economic en-
ergy saving 
potential  

not known - 59.9% - 10% to - 
75%, depend-
ing on the ap-
plication 

- 10% to - 
75%, depend-
ing on the ap-
plication 

Maximum of 
energy sav-
ings assumed 
to be achiev-
able in Euro-
pean scenario 
estimates by 
2020 / 2030 

- 25.5% 
(2020) 

- 47.9% 
(2030) 

- 27.8% heat-
ing – 50.4% 
equipment; 
- 32.3% over-
all (2030) 

- 23.8% 
(2020) 

Net impact of 
existing AID-
EE case stud-
ies 

- 0.3%/year, i. 
e. -4.2% by 
2020 / -7.2% 
by 2030 

- 0.5%/year  
or more, i. e. -
7.0% by 2020 
/ -12.0% by 
2030 

- 0.8%/year  
or more, i. e. -
11.2% by 
2020 / -19.2% 
by 2030 

- 0.8%/year  
or more, i. e. -
11.2% by 
2020 / -19.2% 
by 2030 

Maximum of 
net impact 
achieved by 
existing poli-
cies and 
measures 

not known about  
-1.0%/year, i. 
e. -14.0% by 
2020 / -24.0% 
by 2030 

not known not known 

 
The results from different analyses of technology, policies and measures confirm 
the feasibility of the European Commission’s target to achieve energy savings of 
20% by 2020 compared to the baseline. However, it needs large and urgent political 
effort at all political-administrative levels to achieve this target. 
 
How can policy packages be designed in order to achieve these ambitious targets? 
In practice, policy making is often not based on ‘scientific’ rationality but on other 
kinds of rationality (e.g., electional etc.), and decision makers often trust their feel-
ing in which direction s.th. should go more than ‘objective’ evaluations. However, 
if policy makers like to base their decisions on inter-subjective rationality, then they 
should at least follow some general rules for the identification and ex-ante estimate 
of the overall impact of a ‘good practice’ policy-mix: 
1. Make the policy model explicit. 
2. Set specific targets to be achieved within specified time frames, and identify 

measurable indicators to be monitored. 
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3. Roughly estimate the possible impact of a possible package of policy instru-
ments to achieve the targets set. 

4. Decide on elements of the package based on 
·  Analysis of market process chain: Who are the relevant market actors? 

What is the decision window they possess? What are the incentives and 
disincentives, barriers and obstacles they face? Which policy instruments 
would be suitable to set further incentives and to overcome disincentives, 
barriers and obstacles? To what extent are the different policy instruments 
in the package needed to set incentives to overcome the specific barriers 
and obstacles, and to mitigate or abolish the specific disincentives the dif-
ferent market actors / target groups face at the current/coming stage of the 
market? 

·  Relevance of the action compared to the savings potential and the degree of 
complexity of the technical, organisation or behavioural energy efficiency 
measure. 

·  Evaluation of single policies and measures within the package if possible 
and economically sensible, or making use of evaluations already carried out 
in the past: What instruments are particularly effective / efficient? 

5. Thereby taking into account: Analysis of interlinkages between single policies 
and measures within a package 

6. Re-evaluate the impact (energy savings; benefit-cost ratios from the different 
perspectives; etc.) of the policy package after having decided on the different 
elements. 

7. Check consistency and completeness of the design of policy package, the tar-
gets and indicators set, and the monitoring requirements. 
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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 impor-
tant 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 evalua-
tion. 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 market situation,  
§ the position and expected role of the different stakeholders 
§ the identification of the barriers which have to be tackled.  
§ 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 identification of an instrument or package of instruments to over-
come these barriers  

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

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

§ finally, defining the theory (cause-impact relationships, indicators, and 
a first hypothesis about success and failure factors). 

 
·  Organise workshops to discuss the policy theory with in-

volved stakeholders and market actors. Workshops are an impor-
tant 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 the-
ory 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 instru-
ment is intended to work. The main stakeholders include the agencies responsi-
ble for implementation, the target groups and other actors that might be af-
fected by the policy instrument. The stakeholders should be invited to the 
workshops and be given the opportunity to continuously comment on the plan-
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ning 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 iden-
tify which instruments need to be combined and in what phase they should be 
applied. See Table 11 for examples of packages of instruments.  
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Instrument 
category 

Regulation Information 
Economic in-

centives 
Voluntary 
agreements 

Regulation 

Building code 
+ energy per-

formance 
standard 

Building code 
+ training 

tools 

Building code 
+ subsidies for 
demonstration 
or for achiev-

ing higher 
standard 

NA 

Information 

Labelling + 
energy per-
formance 
standard 

Labelling, au-
dit 

Labelling / 
audit + sub-

sidy 

Labelling + 
voluntary 
standard 

Economic in-
centives 

Subsidy + en-
ergy perform-
ance standard 

Subsidy + en-
ergy informa-

tion centre 

Subsidies + 
tax 

Subsidy + VA 

Voluntary 
agreements 

NA VA + audit 
VA + tax ex-

emptions 
NA 

 
·  Set boundaries and preliminary objectives for the instru-

ment and perform an ex-ante analysis. After the policy theory has 
been identified set preliminary objectives and boundaries for the instrument. 
Which specific target group should be addressed, what is the amount of energy 
use affected, targets etc. This step also involves a careful ex-ante analysis in 
which the expected impact and cost-efficiency of the policy instrument is as-
sessed 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 objectives for the instrument.  Policy theory can help in 

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

geted, what seems the most appropriate instrument or policy pack-
age 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 Acceptable: commitment within the target group facilitates policy 
implementation 

o Realistic but ambitious: 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 monitor-
ing. 

 
·  Make use of experience from similar policy instruments. 

When constructing the policy theory it is helpful to take advantage of experi-
ence from the implementation of similar policy instruments, both national and 
in other countries. This can be done by studying evaluation reports and by con-
sulting policy makers with experience of similar instruments. 
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Good monitoring is essential for the possibilities to make a good evaluation. Ide-
ally, monitoring activities should be considered already in the design of instru-
ments. Having a well-planned monitoring system already at the start of a policy in-
strument 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 pol-
icy evaluation. Finally, some important monitoring challenges are highlighted. 
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To monitor and evaluate 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. 
These methods can be further differentiated into: 

·  Simplified bottom-up methods (applied for policy instruments that save less 
than a certain amount of energy). These include:  

o Deemed savings per technical measure (ex ante approach applied for 
common, easily implemented measures that are capable of wide repli-
cation, and for which assigning a ‘standard’ predetermined energy sav-
ing for each type of measure is relatively straightforward). 

o Engineering approach (mixed ex ante / ex post approach, appropriate 
for measures where the energy savings are well understood and depend 
on a limited number of identifiable parameters, e.g. number of working 
hours, rated power for motors, etc.). 

o Bottom-up benchmarking (savings are evaluated from the achievement 
of given energy performance benchmarks per measure installed). 



2&�

·  Full ex-post bottom-up evaluation of programmes (including assessment of ad-
justments for secondary effects, such as free-rider, direct rebound, spill-over, 
and market transformation effects). 

·  Ex-post measurement of individual measures (savings are evaluated 
through on-field measurements of energy consumption of energy efficient 
solutions implemented. Applied in case expected savings are above a given 
threshold and large but relatively few measures have been installed. Can 
also be applied on a sample of measures to improve bottom-up methods, be 
they simplified methods or full evaluation studies).  

·  Top-down monitoring of single measures, by using market data and model-
ling of the development of indicators of specific energy consumption, to 
calculate additional savings that have been achieved in comparison to ex-
trapolated baseline trends of these indicators; savings may be achieved by 
reaching benchmarks and/or by an actual development of the indicators be-
low the baseline trends. 

·  Various kinds of top-down modelling on the national level (e.g. for the ef-
fects of taxation).  

·  Combination of bottom-up and top-down evaluation. 
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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. 
 

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,  
·  Cannot be applied for cross-cutting instruments such as taxes.  
·  High effort may be needed to capture effects such as rebound effects and 

free riders.   
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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. 
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Top-down approaches suffer from the following effects: 

·  Economic rebound effects might not be completely separated from the sav-
ings (e. g. increased internal temperatures in houses at the end of the meas-
ure 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 meas-
ures 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 ef-
fects). 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 in-
crease, 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 and direct rebound effects (e.g., increased internal tempera-
tures in houses due to energy efficiency improvements allowing higher in-
door temperatures at moderate costs) give rise to an overestimate of the real 
savings achieved, spill-over effects to an underestimate and measure inter-
actions to either of both. 

·  Exogenous factors such as market energy prices which change the condi-
tions for free riders, direct rebound effects, spill-over effects and measure 
interactions. When energy prices increase, free rider effects tend to increase 
(but also participation rates and possibly spill-over effects: with high energy 
prices, markets may be more favourable to innovative energy-efficient tech-
nologies, 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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Because of the disadvantages of both bottom-up and top-down methods, it might be 
useful to have a ‘checks and balances’ approach of integrating both. This can in-
crease accuracy and reliability of measurement and verification. 
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In order to calculate cost-efficiency, 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. 
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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 sav-

ings 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 effi-
cient technology compared to the situation in which no policy instrument 
would have been in place (reference technology). These costs are often dif-
ficult 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 tech-
nology. 

 
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 12, specific monitoring needs for various types of instruments are shown. 
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Examples of in-
struments 

Key monitoring information to explain success or failure 

Energy per-
formance stan-
dards for build-
ings 

·  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 tar-
gets/tradable 
permits (for cer-
tified energy 
savings) for en-
ergy companies 

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

·  Number and type of end-users that have implemented en-
ergy 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 cata-

logue 
·  Share of consumers who recognize and understand the la-

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

label 
·  Number of sales of highly efficient cars/appliances 
·  Market share of highly efficient cars/appliances 
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Examples of in-
struments 

Key monitoring information to explain success or failure 

Financial / fiscal 
instruments  
such as  soft 
loans, subsidy 
schemes, in-
vestment deduc-
tion 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 im-

provements 
·  Number, variety and costs of energy savings measures im-

plemented  
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 procure-
ment pro-
gramme 

·  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 sys-
tematic 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 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 com-
promises 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 re-
sources 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 re-
sources, 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 evalua-
tion. 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 moni-
toring, 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 par-
ticular, 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 meas-
ure. 

·  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 de-
termine 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 diffi-
cult 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 pol-
icy instruments with quantifiable results might mean that important policy initiatives are not 
used by policy makers. Furthermore, there might be important synergy effects between dif-
ferent policy instruments that will be lost if some instruments are removed from the pack-
age.  
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The most important conclusions and outcomes of the AID-EE project are: 
 

·  Theory-based policy evaluation has been demonstrated to be a valuable 
evaluation method, which provides results that previous evaluation meth-
ods have not captured. Like other evaluation methods, target achievement, 
net impact and cost-efficiency are evaluated in theory-based policy evaluation. 
In addition, the whole implementation process is evaluated and the success 
and failure of all aspects of the policy instrument are assessed and explained. 
Theory-based policy evaluation was previously untried to evaluate energy ef-
ficiency policy instruments. Now there exists a considerable experience of the 
evaluation method, both when it comes to the results of the ex post evalua-
tions and the practicalities of carrying out an evaluation. 

 
·  The ex-post evaluations of 20 energy efficiency policy instruments have 

given many interesting results regarding the effects and the success and 
failure of the policy instruments. The most important conclusions can be 
found in Box 14.  

 
·  Energy efficiency target set by the EC in principle can be achieved. The 

results of the overall impact assessment of current energy efficiency policies 
and potential ‘good practice’ policies confirm the principal feasibility of the 
European Commission’s targets to achieve energy savings of 20% by 2020 
(Action Plan for Energy Efficiency) and of 9% by 2016 (Directive on Energy 
End-Use Efficiency and Energy Services) compared to the respective 
baselines. 

 
·  Based on the experience of conducting ex-post evaluations of 20 energy 

efficiency policy instrument, a guidebook has been developed which gives 
a detailed description of how to use the theory based policy evaluation in 
practice. The guidebook contains a general introduction to theory-based pol-
icy evaluation, guidelines on how to carry out theory based policy evaluation 
in practice, a discussion on how to use policy theory in the design of policy 
instruments and a chapter on how to carry out adequate monitoring of policy 
instruments. 

 
·  Workshops have been held for policymakers about theory-based policy 

evaluation. Seven workshops have been arranged in Germany, the Nether-
lands, Sweden, Italy, Poland and Bulgaria. The workshops were directed to 
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policymakers and dealt with the results of the ex-post evaluations as well as 
practical advice on how to conduct theory-based policy evaluation. 

 
·  The policy theory can be used in the design of new policy instruments. 

Formulating a policy theory helps to structure the important steps in the im-
plementation of the policy instrument. Some important thing to think of in the 
design phase are to: get the policy theory right, involve stakeholders in plan-
ning, identify important market barriers, identify the need for packaging of in-
struments, set clear objectives, identify the need for monitoring, and make use 
of experience from similar policy instruments.  

 
·  Increased monitoring efforts are needed. The evaluations showed that 

monitoring was incomplete for many of the policy instruments. Ideally, moni-
toring should be considered already in the design of policy instruments. Moni-
toring of net impact and cost-effectiveness requires a well-structured and con-
tinuous monitoring system. In order to assess the success and failure of an in-
strument additional monitoring data need to be collected, depending on the 
type of instrument in question. However, even though more attention needs to 
be put on monitoring, the resources spent on monitoring should always be 
considered in relation to the size of the policy instrument and the possibilities 
of receiving monitoring data. 
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Targets.  
·  For regulatory instruments and voluntary agreements quantified targets usually ex-

ist, while this quantifications lacks for most informative instruments. 
Intermediate targets are recommended since they provide the means for monitoring 
target process. 

·  Instruments that are part of a policy package should get well-defined sub-targets so 
that the individual policy instrument can be evaluated in its own right. 

·  If possible, SMART targets should be defined for policy instruments, which means 
that targets are: specific, measurable, ambitious, realistic and time framed. 

Net impact. 

·  Comparisons of net impact between policy instruments should be done with care 
since a number of factors may complicate and obscure the comparison. 

·  No clear differences in the annual energy efficiency improvement rates were found 
between different types of instruments. 

·  Monitoring data to determine net impact was lacking for 1/3 of the policy instru-
ments.  

·  Most instruments are part of a policy package where the net impact is often more 
than the sum of individual instruments.  

Cost-effectiveness. 

·  Financial instruments (esp. investment subsidies) and voluntary agreements with 
investment incentives are relatively expensive per GJ final energy saved, whereas 
regulatory instruments are relatively more cost-effective. 

·  Cost-effectiveness can not be used on its own to determine which policy instrument 
to use. Financial instruments might be preferred because of the circumstances in the 
specific policy situation, even if they are generally less cost-effective. 

·  Informative instruments are generally relatively cheap, however, the net impact of 
these instruments is often difficult to determine. 

·  For an individual instrument in a policy package, for which it is difficult to deter-
mine its net impact, it makes more sense to determine the cost-effectiveness of the 
full policy package. 
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No such thing as a “best” policy instrument. The impact which can be achieved with 
energy policies depends more on the design of the instrument and the way it is imple-
mented than on the type of instrument. However, in the existing context a certain type 
of instrument can be more appropriate than others, depending on e.g. the market barriers 
to overcome, the characteristics of the target group and country-specific factors. 

Different success and fail factors for different types of instruments. Each instrument 
type has its specific factors that determine the success of failure of the instrument. For 
example for energy performance standards it is important to consider factors such as, 
whether the target group is well prepared and sufficiently skilled to implement the stan-
dard, whether there are sufficient resources in place to enforce the standard, whether 
penalties are needed for non-compliance and whether the standard is designed so that it 
takes into account technology progress (For further examples see Table 9, p. ###) 

General success factors. Apart from instrument specific factors, the case studies also 
identified some general factors that have a positive influence on the implementation of 
the policy instruments. These include:  

·  Stakeholder participation in design and implementation. 
·  Continuous revision and improvement of instrument throughout the implementation 

phase. 
·  Implementing agency that is flexible, non-bureaucratic, legitimate and authorized. 
·  Purposeful linking of policy instruments so that they reinforce each other.  

Monitoring . For most of the evaluated instruments monitoring information was col-
lected on a regular basis. However, monitoring information was often insufficient to de-
termine the impact and cost-effectiveness of instruments. Indicators that could be sup-
portive in explaining success or failure were poorly developed (no explicit policy the-
ory) and for these indicators monitoring data was mostly not gathered on a regular base. 
In general one could state that monitoring receive relatively low priority in most of the 
instruments.  
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