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1 Introduction
The quality of Energy Performance Certificates (EPC) was already an attention point in many Member
States (MS) before the introduction of the Energy Performance of Buildings Directive (EPBD - Directive
2010/31/EU). The requirement to implement an independent control system has been introduced in this
directive by article 18, but was not required by the Directive 2002/91/EC. The independent control
systems implemented by the MS are designed to guarantee the quality of the EPC and to make them
reliable. Best practices related to existing independent control systems in MS show that the following main
characteristics are important:


A regular monitoring of the quality of the EPC is in place. These systems are providing insight into
the overall quality of the EPC scheme.



Different kinds of controls are organised at several steps of the process.



Effective sanctioning systems are included.

The analysis of the results of these elements makes it possible to identify necessary structural actions to
improve the global quality of the scheme. This improvement of the quality of the system must be a
continuous process.
This report provides the general public with information on how EPC-schemes and related independent
control systems are developed and operated.

1.1 What makes an EPC have a “good quality” and be “reliable”?
The term “reliable” has to be considered by keeping in mind the objectives of the EPC. A “reliable” EPC
from the governmental point of view is not necessarily seen as a “reliable” one from the end-user point of
view. In the view of most governments, a reliable EPC gives a correct picture of the energy performance
of the building according to a conventional calculation procedure. Complementary criteria as the cost, the
profile of the expert, or the reproducibility are also taken into account during the development of the
energy certification system. These elements also play a role in the reliability. The first and main target

1

of these systems is to provide an objective basis for comparison between buildings. In many MS,
however, and contrary to the expectations of the citizens, the EPCs were not developed to assess the
real energy consumption and the energy related operating costs of the certified buildings as precisely
as possible.
These diverse starting points could have a negative impact on the reputation of the whole EPC scheme.
The objectives of the EPC have to be clearly explained to the citizens to increase its acceptance. On the
other hand, knowledge of the expectations of the citizens in a specific national context can also be a good
basis for making the EPC scheme more suitable.
The quality of an EPC can be evaluated via a check of the correctness of the input data and of the final
result according to the calculation procedure. The quality of the recommendations is the second element
to be considered.

1.2 Steps in the energy performance certification process
Several steps are necessary to entirely develop an operational EPC system, to deliver the certificates and
to guarantee the overall quality of this system. Figure 1 presents a standard scheme comprising 6 steps. A
preliminary condition is the availability of a national or regional regulation.

Figure 1: Standard scheme for the delivery of EPCs.
Depending on the MS, some of the steps in Figure 1 can be organised in a different order or could even be
skipped. For instance, several MS are not working with a central EPC database, or do not have one single
official EPC software. At least 11 MS have a single calculation procedure for a same kind of building type,
while other MS allow several calculation procedures, for instance based on the criteria for new or existing
buildings. The independent control system and the communication strategy are two relevant transversal
items for the whole process.
The steps related to the training and the accreditation of the experts (step 2 and step 3) are not
addressed in this report. The market response and the expectation of the market in relation to the EPC
are also out of the scope of this report, which thus focuses on steps 1, 4, 5 and 6, as well as on the control
system and on the communication strategy.
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1.3 Improving the quality of the EPC system – a continuous process
Getting a high-quality EPC system, maintaining this level of quality or improving the overall quality is an
iterative process. Most MS continuously improve their EPC scheme by integrating the feedback on the
experience they regularly gather from the operation of issuing EPCs, including from the independent
control system, into their current system. This continuous improvement can be illustrated by the Plan-DoCheck-Act methodology (see Figure 2).

Figure 2: Plan-Do-Check-Act iterative four-step method for the control and continuous improvement of a
processes.
Examples of improvements to the certification scheme are given below:


Present and explain errors that are frequently made by the experts during the training process of
new experts and during the Continuous Professional Development (CPD) of already accredited
experts.



Update the validation rules and the help function of the EPC software, to try to prevent at least
the most frequent errors of the experts.



Update and simplify the data collection protocol to take the existing experience into account.



Check the effectiveness of the sanctioning system and adapt it if needed.

This improvement process can be slow in some cases. In particular, in the case of new buildings, where
several years are typically required for the construction phase, the influence of adaptations made to the
system may only be seen several years after their implementation.

1.4 If you cannot measure it, you cannot improve it
Every continuous improvement process requires having a good insight into a set of specific indicators. The
existence and functioning of a monitoring system of the quality of the scheme is essential. To be efficient,
this monitoring system should function as automatically as possible via for instance back-office automated
tools (e.g., based on the analysis of the central EPC database).
Monitoring the quality of the EPC system is crucial to be able to guarantee its quality and to improve it
where needed. The monitoring system should work as automatically as possible.

2 Best practices for the development of the certification
process with the aim of high quality
2.1 Development of the method / EPC software / central database
The energy certification methodology has to be designed and developed to fulfil the objectives of the
EPC. The complexity of the calculation procedure in itself is not an issue since all procedures are normally
implemented in a software. The number of necessary input data, the possibility to set realistic values for
the required data, especially in existing buildings, the required time for doing it and the related costs are
the relevant factors to take into account.

3

The complexity of the system in place can be very different in the MS. The simplest procedures to deliver
a certificate require less than 20 input values. The most complex ones can require more than 500 (see
Figure 3). The independent control of complex calculation procedures is more time-consuming than for
the simplest ones.

Figure 3: Average number of input data necessary to deliver an EPC according to the building type
(information from a representative sample of 14 MS - 2013).
According to the MS and the building type, the profile of the expert can be very different. Previous work
within the CA-EPBD 1 has shown that the requirement on experts could vary from building related degree
plus 3-5 years’ experience to attendance at 2 weeks training with no prior experience. The level of detail
of the calculation procedure has to take the various profiles of these experts into account.
When MS allow more than one software for the same building type, this requires the development of tools
and procedures to guarantee that every software has correctly implemented the calculation procedure.
Validation of software thus becomes a basic requirement to get all tools on an equivalent minimum quality
level.

2.1.1 Integration of validation rules in the EPC software
To be used by experts, the developed methodology must be implemented in software. The software is
seen by many MS as an excellent first step in quality control as, through the integration of validation
rules, it can prevent errors. It is also often seen as a basic means of communicating information to the
experts, e.g., via the help function.
Some of the most common validation rules include, for example:


prohibition of impossible values;



detection and warning about out of range values (e.g., checks on areas or heights);



consistency checks on the plausibility of different input values (e.g., plausibility of the presence
and the consumption of fans in comparison with the type of ventilation system).

Implementing validation rules in the software is an easy, very cost-effective measure to improve the
quality of every single EPC. Experience showed that, in the absence of validation rules in the software,
the experts make a lot of avoidable mistakes that can have a huge influence on the final result (the EPC
level, as well as on recommendations for improvements).
Every validation rule that helps the expert avoid errors should be integrated into the software to enable
experts to produce good EPCs.

1

http://www.epbd-ca.org/Medias/Pdf/CT_Reports_14-04-2011/CT3_Training.pdf
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2.1.2 The role of the central EPC database
The European requirement on the energy certification of building is a unique opportunity to collect
detailed information related to the national building stock for many MS at low cost. The development of a
central EPC database is seen by many MS as an essential part of the EPC scheme. The database can be
used to issue the certificates, but is also a very useful tool to perform the independent control checks, to
carry out consistency checks on specific certificates, for datamining and for statistical purposes. Each MS
has to evaluate the possibilities related to the privacy issues in its national context.

2.1.2.1 Attention points during the design of a central EPC database
When an EPC database is developed, no one can foresee all the possible uses of the information it will
contain. In order to develop an as efficient and flexible tool as possible, some tips can be given:


The database should be well documented and built to facilitate its use by different users.



Even if the first known desired use of the database during its development is limited, the database
should be designed to be flexible and allow future uses other than those initially sought.



In several MS, the databases contain more information than strictly necessary to perform
independent controls (e.g., input data, calculation steps and results, as well as the content of the
certificate). This choice offers a higher number of possible future uses of the database. Figure 4
shows the content of the central EPC databases.

Figure 4: Content of the central EPC databases (information from 17 MS - 2013).
In several MS, the quality of a part of the first EPCs was poor. If the control system was not effective from
the beginning of the operation of the EPC-system, these low quality EPCs cannot easily be detected and
filtered out. These poor-quality EPCs can therefore be present in the EPC database and could influence
the analyses that can be performed. The importance of these first certificates diminishes with the
increasing number of EPCs and is no more an issue a few years after the introduction of the EPC.
Recent developments in MS also show that interconnecting existing databases can be a powerful tool for
the purposes of control. An example of such interconnection is the possibility to automatically check if the
buildings declaring the presence of renewable energy installations (info from the EPC database) did
effectively apply to obtain green certificates (info coming from a second database), or if a building
appearing on a database of building transactions (e.g., for paying taxes) has an issued EPC.
The development of a central EPC database is seen by many MS as an essential part of the EPC scheme
and a unique opportunity to collect information on their national building stock. Privacy issues have to be
evaluated at national level.
The organisation of independent control is easier when a central database is available.
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At the beginning, the number of EPCs in a database is limited and the poor-quality early EPCs can
substantially influence the first analyses. Wrong conclusions could be drawn. This initial influence
disappears as the number of EPCs in the database increases.
Storage of all EPC related information (input data and calculation results) in the central EPC database
offers the most possibilities for the future, e.g., for use as the interconnection between several
unrelated databases.
The possibility to make the information contained in a central EPC database accessible for third parties,
namely research organisations, market actors (e.g., real estate agents) and consumer associations, can
orient, support and facilitate research and provide new ideas for the independent control.

3 Design and implement an efficient independent control
system
3.1 Define the objectives of the independent control system
The general objective of the independent control system in the field of EPBD, is to guarantee the quality
of the EPC, the quality of the controls on their content and the correct reporting about compliance with
requirements for new and renovated buildings, and as such, the well-functioning of the EPC in the market.
The majority of the MS have a running independent control system. The cost and financing mechanism of
the independent control system is mentioned by many MS as important to consider from the start of the
development of the independent control system. The investment in the development of specific IT tools is
needed on a regular basis.
The independent control system is used in order to achieve two goals:


Firstly, the independent control system is used to get a view on the quality of the EPCs.
Therefore, an at random sample of a statistically significant percentage of all EPCs is controlled.
This is the use of the independent control system as referred to in article 18 and Annex II of the
EPBD, Directive 2010/31/EU. The general objective is to reach an as high as possible quality of the
EPCs. The independent control system is used to monitor this objective.



Secondly, the independent control system is an instrument to enforce the quality and compliance
of the EPC. MS use it to check the correct application of the different instruments and to check
compliance with different requirements. In this case, the control will be targeted to achieve the
best possible result with the available resources (cost-efficiency). This type of independent
control system is not mentioned in the EPBD, but is widespread in use by the MS. The targeted
controls are supplementary to the at random checks. The general objective is to reach an as high
as possible compliance rate.

These objectives were formulated in a different manner by some MS, e.g.:


Let the market feel that a control system is in place in order to globally improve the quality of
EPC, inspections and other types of calculations that demonstrate compliance with requirements.



Create confidence in the EPC and in its quality control system, as proof that requirements are
indeed met,



Based on the available resources for control, find as many bad-quality EPCs as possible.

We must stress that knowing the proportion of correct EPCs is essential to take the appropriate decisions
on how to manage the enforcement (e.g., targeted independent controls and others) and to improve the
EPC system.
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3.2 When is an EPC correct or wrong?
When controlling an EPC, the authorities need to decide if the controlled EPC is correct on not (Figure 5).

Figure 5: The purpose of the control process is to evaluate if the controlled EPC (grey ball) is correct
(green ball) or wrong (red ball).
The decision criteria for this conclusion are different according to the MS. The following
strategies/definitions have been adopted by various MS:


The evaluation criteria can be based on the energy class. Some MS require that the energy class
has to be correct. Others tolerate one energy-class difference.



Some MS evaluate the impact of errors on the results and have therefore defined what is a minor
error or an important error based on objective, quantified criteria.

Some countries, e.g., Ireland, impose a penalty point system related to the severity of the breaches of an
expert in a controlled EPC.

3.3 The control sample
3.3.1 The random sample
The EPBD states that a statistically significant percentage of all the EPCs has to be controlled. In 2013, the
majority of the MS did not explicitly define their interpretation of this “statistically significant
percentage”. By 2014, however, 90% of MS already used a random sample with different sample sizes.

Figure 6: Size of the random sample in the independent control system for EPC, as reported by 23 MS in
January 2015.
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Some MS have defined their objectives in terms of number of controls. In this case, several strategies
were chosen:


A few MS first defined the budget available for quality control and then, based on the available
resources and on the type of control, defined the number of EPCs to be controlled.



Other MS simply fixed the number of controls that had to be performed.



A third group of MS defined a percentage of the total number of issued certificates. In some MS,
this percentage varies according to the performance of the building (e.g., more controls for EPCs
with a higher energy rating).



Some MS require every expert to be controlled at least once during a certain period.

In statistics, two assumptions are needed to define a statistically significant percentage: the confidence
interval and the confidence level. According to the EU Commission’s DG Energy, a confidence interval of
±5% would be suitable for this type of independent control system with a confidence level of 95%. This
means that the result has a 95% probability that the sample gives a compliance rate at ±5% of the actual
population compliance rate (which is not known). According to the size of the population, a sample of at
most 384 controls could be necessary to be trusted as a good estimate of the overall EPC compliance of all
EPCs issued annually. If the population is subsampled (e.g., new and existing buildings, geographical
analysis, etc.), several samples of this size are needed.
Table 1: Sample size for a statistically significant random sample with a confidence interval of ±5% and a
confidence level of 95%.
Population

Sample size

Significant share

100

80

80%

200

132

66%

500

217

43.4%

1,000

278

27.8%

2,000

322

16.1%

5,000

357

7.14%

10,000

370

3.70%

20,000

377

1.89%

50,000

381

0.76%

100,000

383

0.38%

200,000

383

0.19%

500,000

384

0.08

1,000,000

384

0.04%

Only statistics established on randomly selected EPCs are able to provide information on the overall
quality of the certificates. EPCs with errors are usually over-represented in the EPCs selected via
targeted control. Both types of selection are needed: targeted controls to use the resources in an
efficient way for enforcement, and at random selection to get a view on the global quality.

3.3.2 The targeted sample
Targeted controls are frequently used. The objective is to improve the overall quality of the EPC system
by focussing on the EPCs where a poor-quality is suspected. Targeted control makes it possible to get
many results with limited resources. The MS use however different strategies to select the EPCs to be
controlled:
i) Some MS consider that each EPC should have the same chance to be controlled, whoever the
expert that issued it.
ii) Other MS consider important that each expert should have the same chance to be controlled.
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MS often use several criteria when selecting the targeted controls, such as:


EPCs with identified strange values;



focus on the most active experts;



control of the first certificate(s) of each expert;



customer complaints;



experts frequently issuing EPCs with errors;



experts that often revoke and replace EPCs;



experts who make excessive use of the help desk;



experts that fail to provide (sufficient) evidence or use stock photos;



EPCs with specific results, e.g., by focusing on the best performing buildings, or on buildings
presenting an EPC near to the minimum required energy quality, or on buildings meeting the
necessary conditions to obtain subsidies.

It is possible to focus the control on experts exhibiting specific patterns. These are identified by MS in
case of weak performance on former independent controls, in case of high activity, or when they
consistently issue EPCs that are significantly better than the average. This last check can be made by the
authorities using back-office tools (the so-called “datamining technique”).

Figure 7: Reasons for a targeted check (2015 – 23 MS).

3.4 The different ways of controlling
Annex II of the EPBD gives indications about the types of controls to be made and defines different options
as presented in Table 2.
Table 2: Terminology used for the 4 independent control options defined in Annex II of the EPBD.
EPBD Control
Option (Directive

Input data

Calculation
results

Recommendatio
ns

On site visit

(a)

Validity check

Validity Check

-

-

(b)

Check

Verification

Verification

-

(c)

Full check

Full Verification

Full verification

Check correspondence
(if possible)

2010/31/EU)

Equivalent measure to these 3 options
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Discussions showed that the terminology and the differences between ‘check’ and ‘verification’ are not
clear to the MS. In an enquiry that was participated by 23 MS in January 2015, 4 MS indicated that they
only control according to option A of the EPBD Annex II. Fifteen (15) MS indicated that they combine
options A, B and/or C. Two (2) MS indicated that they only use option C (the most complete option). The
current situation for every MS is indicated in the “Key Performance Indicators” section of the CA-EPBD
website2.
Both desk-audits, as well on-site controls are used, though the level of detail of the control can vary a lot.
In some cases, the control can be limited to only very specific elements. In other cases, all the elements
of the EPC are controlled.
The role of evidence is also different according to the MS. A survey organised in 2011, showed that 8 MS
do not require any evidence to demonstrate some input data (e.g., via pictures or measurement reports in
case of building airtightness), 9 MS require that the experts keep evidence in case it will be needed later
on, and only 2 MS require evidence to be systematically sent to the control body along with the EPC.
MS use different information to perform the control. The software file of the EPC, with all input data and
results, is used in nearly all control systems. A majority also indicated that the paper document and all
evidence that the expert used when making the EPC (photographs, notes, technical reports of materials
and installations, invoices, measurements), are used to perform the control.
Some MS developed alternatives to the traditional control systems. E.g., some MS require other accredited
experts to reissue EPCs of already certified buildings on a regular basis. By doing this, the experts deliver
a new EPC for the same building, thus allowing a comparison between the two EPCs, and detection of
differences that could reflect a low quality. With this system, the experts are structurally participating in
the independent control system of the EPC and on the competency of the experts themselves.

3.5 Which role for sanctioning?
The aim of sanctioning should be to use penalties to react on severe neglect by the building owner
(compliance checking), or to untruthful reporting of the real energy performance and other severe noncompliance by the expert (independent control). The penalty process should be clear and simple, both for
the administration who handles the system, and for the building owners and the experts.
According to the national legislations, the sanctions can be specific to the building energy regulation, or
be integrated into the building code and not be specific for the energy matters.
The most used sanctions for low-quality EPCs are temporary or definitive withdrawal of the accreditation
of the expert (13 MS), administrative fines (9 MS), and the obligation to remake the EPC at no-cost to the
building owner (2 MS). A few MS still have no effective sanctioning system in place regarding the quality of
the EPC.
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Develop a communication strategy

Each MS should develop a communication strategy regarding the EPC system in general, and regarding the
independent control system in particular. This communication can be fit for different publics: to
individual experts in case of communication regarding specific EPCs, to the whole group of experts, to
other professionals (e.g., notaries, building contractors or real-estate agents), or to the general public.
Communication related to the regulation, the EPC-scheme, its purpose and limitations, as well as the
control system to the general public raises awareness regarding the EPC and is seen by several MS as a
good way to increase the interest for the EPC and to avoid unjustified complaints. Some MS do not make
their controls known to the general public. Only a few MS have informed the general public on the
possibility to file complaints related to the EPC.
Communication to the professionals (e.g., notaries, or real-estate agents) is important to make the
regulation known and to increase compliance with the regulation.

2

http://www.epbd-ca.eu/countries/country-information
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Communication to the whole group of experts is an efficient way to keep them informed about the risks
they face in case of errors or misbehaving, and can be considered as part of the Continuous Professional
Development (CPD) of already accredited experts.
Finally, the direct communication to individual experts is necessary in case of control of specific EPCs. In
this case, the communication can be organised at several steps of the control process. The next figure
shows the number of MS informing the involved expert during each step of the control process of an EPC.
Informing individual experts in case of good quality EPCs is also seen as an important step by several MS.
This communication is however only made by 11 MS.

Figure 8: Communication by the MS to the involved expert in case of control of an EPC at the different
steps of the control procedure.
It is recommended to develop a communication strategy to the different actors and to communicate
openly about the control and quality levels.
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Conclusions

More and more MS have now experience with independent control systems. The development and the
implementation of an independent control system have to take the national context into account.
However, a set of best practices applicable at the different steps of the process have been identified and
are described in this report.
To control a statistically relevant random sample of all EPCs is a challenge for a lot of MS. The cost to run
an independent control system is high, both for developing the needed IT tools, and for the needed expert
staff. MS should take as many provisions as possible to build an efficient independent control system by,
for instance, introducing validation rules into the software and using the central database for quality
assurance purposes. In 2014, random control was already implemented in 90% of the MS.
Targeted controls are also often performed and make an effective use of the limited resources, as the
chance to find incorrect EPCs is much higher.
Ensuring or improving the quality of the energy certification system via the independent control system is
an iterative and continuous process. It is essential that MS develop tools and strategies to be able to
monitor the quality of these systems and that they define specific objectives related to the independent
control system.
A central EPC database, effective sanctioning systems and effective communication strategies are the
three pillars needed to ensure a good functioning independent control system and guarantee the
reliability of the EPCs.
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The sole responsibility for the content of this report lies with the authors. It does not necessarily reflect the opinion
of the European Union. Neither the EASME nor the European Commission are responsible for any use that may be
made of the information contained therein.

More details on the IEE Programme can be found at
ec.europa.eu/energy/intelligent

This report can be downloaded from
www.epbd-ca.eu and also from www.buildup.eu
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