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Abstract
Energy Performance Certificates (EPC) are used across Europe to communicate the energy performance of
buildings to a range of different end users. However, as new approaches are introduced and guided at the
European level via the Energy Performance Buildings Directive (EPBD), the ability of assessment meth-
odologies and assessors to accommodate these new forms is likely to differ due to the significantly different
frameworks in each country. The Horizon-funded crossCert project investigates this by identifying how EPC
methodologies differ across countries, highlighting the implications of these differences on the performance
gap and what that means for future innovations. Results indicate that methodologies vary considerably
regarding general approaches, from highly standardised to highly tailored and assessor qualifications. This
paper will look at such differences and investigate how these differences can affect future efforts towards
improving EPCs.
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Practical application

With the recent recast of the Energy Performance of
Buildings Directive (EPBD) emphasising the need for
future innovations of EPCs across Europe and en-
couraging next-generation EPCs, it is important to
study country-specific calculation methodologies. In
particular, the lack of harmonisation in different ap-
proaches can make top-down innovations difficult to
implement and raise questions about how an individual
country can or should respond to those guidelines. This
paper explores the variations in different aspects of

EPC assessment methodologies across 10 European
countries and how these differences impact the EPC
performance gap and future metrics.
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Introduction

Energy Performance Certificates (EPCs) are essential
sources of information regarding the energy per-
formance of the building stock. Although EPCs were
initially introduced for compliance purposes, they are
now used for various purposes with regulatory im-
plications and are crucial in implementing govern-
ments’ policies on energy efficiency in the building
sector. Across the European Union (EU), the Energy
Performance of Buildings Directive (EPBD) is the
primary legislative tool setting the general outlines of
regulations concerning EPCs.1 In the 2024 recast of
the EPBD,1 the European Commission has em-
phasised the need for improved EPC schemes to
ensure the best possible evaluation of the actual
energy performance of buildings in terms of their
construction and operation. In addition, the recent
recast of the EPBD has implemented a harmonised
template for EPC scales and an EU-wide minimum
energy performance requirement. These new regu-
lations have encouraged significant research efforts
focused on harmonised next-generation EPCs to
address the limitations of current approaches and
support the transition to a low-carbon building stock.
Some of the key features of next-generation EPCs
include attempts to understand the smart readiness of
buildings,2 occupant comfort,3 and indoor air
quality.4

Several Horizon 2020 projects have been
launched addressing concepts related to the next
generation of EPCs. A few example projects include
UCERT,5 D2EPC,6 QualDEPC7 and crossCert.8 The
“crossCert” project aims to explore differences be-
tween EPC methodologies across Europe and the
impacts of these differences on the integration of
next-generation EPCs in different countries and the
harmonisation efforts. The methodologies studied in
this project include Austria,9 Bulgaria,10 Denmark,11

Greece,12 Malta,13 Poland,14 Slovenia,15 Spain,16

and the UK.17,18

One of the main issues reported about the EPCs is
that they don’t reflect the actual building.4,19,20 The
difference between measured and modelled energy
consumption is referred to as the performance
gap. Despite their original purpose of being com-
pliance and comparative tools, the increasing

reliance on EPCs as the basis for new regulations
around energy consumption in the building stock has
increased attention to the performance gap issue.
Investigating the performance gap in different
methodologies is not only helpful in highlighting
accuracy issues, but it can also inform the harmo-
nisation efforts, where the consistency of EPC
frameworks is central.

Some next-generation EPC initiatives proposed to
address the issue of the performance gap in EPCs in-
clude using dynamic simulation21 and empirical data-
based indicators.22 While some countries have already
implemented these measures in their national method-
ology, most use other approaches. This paper discusses
the differences in details of calculation methodologies
that could contribute to the performance gap.

Various aspects of a model can contribute to larger
performance gaps. Due to the original purpose of
EPCs, standardisation has been applied to various
model parameters in most methodologies. More
standardised methodologies benefit from using de-
fault values and schedules for multiple inputs to the
model, such as building envelope parameters, ven-
tilation and infiltration rates, HVAC system speci-
fications and operation times, and occupant-related
inputs (including occupancy and lighting/appliance
usage), making modelling more straightforward for
assessors. However, other methodologies aim to
create a more accurate model of the building by
mainly using tailored inputs and realistic schedules.
In addition to the details of calculation inputs, when
studying the performance gap, attention must be paid
to the energy consumption categories considered by
each country for the indicators they provide on their
EPC certificates.

Another aspect of the methodologies compared
here is the assessors’ training and education back-
ground requirements. While most countries expect a
particular educational background prior to training to
become an EPC assessor, the level of this background
varies from country to country. This variation is ex-
pected due to differences in country methodologies,
affecting how each country adapts to the next gen-
eration EPC methodologies. In order to provide a
better picture of the comparisons, a quantitative study
has also been performed on the performance gap of a
sample of buildings across the crossCert partner
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countries, and the relationship between the stand-
ardisation level and assessor background to the per-
formance gap have been explored.

Additionally, the challenges of integrating next-
generation EPC innovations with current method-
ologies, designed to reduce the performance gap
(including dynamic simulations and operational
ratings), are explored.

Methodology

This study is based on some of the results of the
crossCert8 project. The methodology includes

several steps, which can be summarised as collecting
information about country methodologies, qualita-
tive comparison of various aspects of the collected
information, collecting energy consumption and
EPC data for 65 case study buildings from the project
partners, calculating the performance gaps, and an-
alysing the results.

The first step in the methodology was gathering
information about EPC methodologies in crossCert
partner countries. This was achieved using desk
research and using a questionnaire. Due to language
barriers and limited access to some methodology
manuals, a questionnaire was used to complement
the findings from desk research. The questionnaire
included questions covering general methodology
approaches such as the approach to zoning, cali-
bration, energy categories, and rating types, as well
as the details regarding occupant behaviour, building
envelope parameters and the use of databases within
the software. The questionnaire document was sent
to all partners via email. Due to the nature of the
questions, most answers were descriptive and al-
lowed for a qualitative comparison, except for the
information provided regarding temperature

setpoints. The results of the comparison are then used
to categorise the methodologies based on the general
approach and assessor education requirements.

In the next step, the partners were asked to provide
data about their case study buildings for the perfor-
mance gap analysis. The provided data included EPC
certificates and measured annual energy consumption
values for 65 buildings across nine partner countries
(all crossCert countries except for Austria, for which
enough data was not available). The performance gap
values were then calculated using equation (1). The
relationship between the performance gap and the
methodology categories is then explored.

The performance gap

The performance gap is an intrinsic issue of every
building model23,24 and EPCs are no exception, par-
ticularly as EPCs were initially meant to benchmark
the energy performance of buildings across countries
and measure compliance with regulations. However,
EPCs are used for other purposes, which has led to
considerable attention towards improving the perfor-
mance gap and creating next-generation EPCs that
reflect the building operation more accurately.19 In an
EPC model, there are numerous variables and inputs
that can impact the performance gap. The crossCert
project examines how each partner country deals with
these details in their methodology and whether any
differences result in varying magnitudes of the per-
formance gap. In this section, a review of these ap-
proaches is presented. It is worth mentioning that in
regard to the UK, whilst there are differences between
the EPC methodologies for non-residential buildings
in England,Wales25 and Scotland,18 the details studied
in this paper are similar across all these methodologies
(unless mentioned) and therefore referred to as the UK
methodology.

Performance gap% ¼
�
�
�
�

measured energy consumption-EPC energy consumption

measured energy consumption
× 100

�
�
�
�

(1)

Sayfikar and Jenkins 3



U-values and infiltration rates

In most target countries, thermal transmittance of
materials (i.e. U-values) is either calculated by the
EPC software using a library of commonly used
materials or taken from national databases of default
values for common structure types in a country. The
assessor collects the necessary information about the
construction material during a site visit, using
building drawings or other documents such as wall
construction certificates (in the case of Denmark) and
uses the software library for calculating the U-values.
For most countries, a database of common con-
struction types is also implemented in the EPC
calculation software. Exceptions are Bulgaria and the
methodology for residential buildings in Malta. The
assessors using these methodologies must calculate
U-values separately using information from other
official resources and enter the results into the
software. Some countries also allow the estimation of
building envelope parameters, including U-values
and G-values, using general characteristics about
the building, such as building age or use type. Spain
and the UK use such a feature for existing buildings,
inferring values based on the building sector, climate
zone and the building regulations that were in use at
the time of construction.

Infiltration rates are treated similarly. EPC
methodologies of most studied countries require the
assessors to perform a pressure test to measure the
infiltration rate. Where testing is not possible, some
methodologies provide default values based on
various building characteristics. The default infil-
tration rates in Austria depend on building type, in
Denmark on the level of weatherproofing of the
building,26 and in Poland, Greece, Malta, Spain and
the UK on the construction year. For the UK, this
only applies to existing buildings, and it is mandatory
for the assessor to measure the infiltration rate on-site
for new buildings.17,18 In the Bulgarian methodol-
ogy, if testing is not possible, assessors use infil-
tration rate values based on their experience and
adjust them during the mandatory calibration step
against measured energy consumption data.

Heating, ventilation and cooling. In most of the studied
methodologies, the assessors must collect the

specifications of the system details using manufacturer
documents or equipment nameplates during a site visit.
The level of detail required in this stage varies across
countries. While most countries require a combination
of overall system efficiency parameters such as the
Coefficient of Performance (COP), EER (Energy Ef-
ficiency Ratio), and SEER (Seasonal Energy Efficiency
Ratio), others require more data. An example is de-
fining boilers in the Slovenian methodology, which
requires the heating power and efficiency at 30% op-
eration and the heat loss in the standby mode.

When the required data is not available, Austria,
Denmark, Greece, Malta (only for non-residential
buildings), Poland, Slovenia, and the UK methodol-
ogies provide default values in the software or in a
separate database, which can be used in the calcula-
tions instead of the actual values. These values are
selected based on characteristics such as system type,
range of system power, device manufacturing date,
etc. In Bulgaria, the assessor must measure device
performance on-site if they don’t have access to the
system details. Spain also doesn’t allow the use of
default values for HVAC systems. The only exception
is cases where the installed HVAC system doesn’t
meet the necessary setpoint temperatures, for example,
in older buildings with no installed heating systems.

For ventilation rates, most countries provide da-
tabases of minimum default values based on activity
types in their software. Bulgaria is an exception,
where in the absence of design data, the assessor
must measure ventilation rates on-site. In practice,
however, this is usually not the case. Due to the low
cost of EPC assessments, ventilation rates are usually
adjusted in the model during the calibration step.

In all of the crossCert partner countries, except for
Bulgaria (for certain building types), default tem-
perature setpoints are used in EPC calculations.
These default values are not similar across countries
and reflect country-specific norms of temperature
settings in buildings. To illustrate these differences
Figure 1 shows a comparison of temperature set-
points used in residential building assessments for
the countries included in this study. It is worth noting
that in the Croatian methodology, two different
temperature setpoints for the cooling season are
defined, one for coastal Croatia (24°C) and one for
continental Croatia (22°C).27
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Non-residential building methodologies often set
temperature setpoints based on activity types. Dif-
ferent countries have different approaches to this. In
Greece, default values are based on the overall
building use types, whereas in Slovenia, Malta, and
the UK, setpoints are linked to zone activity types,
for example office, circulation area, etc. Poland sets
temperature setpoints based on the level of physical
activity (seated, standing, walking) and clothing
type. Denmark uses a different approach, where
temperature setpoints are linked to building control
type instead of activity. Austria and Spain, on the
other hand, use fixed setpoints regardless of activity
or building type.

Schedules. In most of the studied countries, it is
mandatory for the assessors to use pre-defined
schedules in EPC calculations in order to standard-
ise and facilitate better comparisons between
buildings. Exceptions to this approach are Bulgaria,
Poland and Slovenia. Bulgaria and Poland leave it up
to the assessor to collect the necessary information
during site visits or use their professional judgment.

Slovenia provides default schedules for various ac-
tivities but allows the assessor to override these and
use customised profiles based on the actual building
activity. Spain also allows the use of actual schedules
for HVAC operation for non-residential building
assessments.

Energy categories and EPC indicators

When studying the performance gap and comparing
EPC information to measured energy data, it is crucial
to note the differences in indicators and energy cat-
egories countries use in their EPC assessments.

Some countries only provide primary energy
consumption, while others offer more detailed in-
formation including total final energy consumption
as well as values for energy consumption of various
building services such as heating, cooling, domestic
hot water and lighting.

Annex I of the EPBD1 requires countries to use “a
numeric indicator of primary energy use in kWh/(m2. y)”
to express building energy performance. While all of the
crossCert countries comply with this requirement and

Figure 1. Temperature setpoints for residential buildings.
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include a formof primary energy use on their certificates,
there are still variations which can impact how the
performance gap is defined. For example, in some
countries such as Denmark, Austria, Slovenia and
Croatia, the EPC indicator is based on heating energy
consumption, making it possible to calculate the per-
formance gap solely for the heating energy where
heating is supplied and measured externally (such as
using district heating). Or EPCs for non-residential
buildings in England and Wales25 only include the
carbon emissions indicator, which is based on the pri-
mary energy value, making it impossible to calculate the
performance gap based on final energy values for
buildings using two or more energy carriers.

In addition, the EPBD2 states that the energy
performance of a building “shall reflect typical en-
ergy use for space heating, space cooling, domestic
hot water, ventilation, built-in lighting and other
technical building systems”, where “technical
building systems” refers to any technical equipment
used for the purposes of space heating, space cooling,
ventilation, domestic hot water, built-in lighting,
building automation and control, or on-site electricity
generation. Despite this definition, variations were
observed in crossCert partner countries’ approaches.
While all the studied countries include heating,
domestic hot water (DHW) and ventilation in their
EPC calculation, the inclusion of cooling, lighting
and electrical appliances energy consumption tends
to vary, leading to inaccuracies when comparing
measured energy consumption to EPC information.

Internal lighting is included in energy consump-
tion values for non-residential EPCs in all crossCert
countries. However, for residential EPCs, it is not
considered in Polish and Spanish methodologies. In
the Danish methodology, only the lighting in com-
munal spaces in multi-family residential buildings is
included. The approach toward cooling energy
consumption is similar to lighting for non-residential
EPCs. However, for residential buildings, cooling
energy consumption is not included in the UK and
Austrian methodologies. Electrical appliances’ en-
ergy consumption is only included in energy con-
sumption values in Bulgaria’s non-residential EPC
methodology. Table 1 provides an overview of the
energy categories included in each methodology.

Assessor background education and training

The EPBD does not prescribe any specific regula-
tions for the qualifications of assessors. Conse-
quently, every member state devises its own set of
requirements for EPC assessors based on the specific
needs of its scheme. Although most countries require
a certain level of educational background, work
experience, and training, there are significant vari-
ations among countries. Table 2 provides a summary
of each country’s requirements.

Some countries, including Bulgaria, Croatia,
Greece, Poland, Malta and Slovenia, only allow
qualified engineers to become EPC assessors. In
Spain, in addition to engineers, individuals with
technical vocational education can also become EPC
assessors.35 In Denmark, technical education is re-
quired at a minimum European Qualification
Framework (EQF) level 4 or higher, with a minimum
of 3 years’ duration.33

In Austria, a wider range of technical back-
grounds are eligible for issuing EPC certificates,
ranging from engineers to timber constructors,
chimney sweepers (only for existing residential
buildings, with the exception of new buildings and
refurbishments requiring a building permit), and
stove fitters (only for detached and semi-detached
houses).38,41 The UK has fewer formal requirements
for educational background for EPC assessors
compared to other studied countries, and the asses-
sors don’t need prior experience or education to train
as an energy assessor.39 This is particularly true for
residential EPC assessments, as there is a consid-
erable difference in the complexity levels of resi-
dential assessments compared to those of non-
residential buildings.

As emphasised in other publications,42 it is dif-
ficult to compare the different programmes across the
studied countries directly. However, based on Table 2
and it can be seen that Bulgaria, Croatia, Poland and
Slovenia, despite having high requirements regard-
ing background education levels, have the longest
minimum mandatory training programs (40-80 h)
compared to the UK (with around 25 h40) and other
countries, where there is no mandatory training in
place.
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Relationship between methodologies
and the performance gap

In this section, the link between the performance gap
of the studied methods and the differences high-
lighted in the last section is explored.

Based on the results (explained in more detail in
project reports43), the performance gap values of
these buildings range from 0.77% to 859%, showing
a wide range of variation. Figure 2 clearly shows the
variations of the performance gap for the case study
buildings.

Using the results of the comparison between
methodologies, the target countries were categorised
based on levels of assessment standardisation and

assessor background and training requirements.
Table 3 lists the resulting categories. The relationship
between these categories and the performance gap
values of buildings in each country is then investi-
gated and illustrated in Figures 3 and 4.

It is important to note that categorising method-
ologies based on factors such as standardisation level
does not completely reflect the varying levels of
complexity across different input parameters within
an approach. Different methodologies may handle
various parameters differently. e.g., Malta is stand-
ardised in many aspects but does not have default
values for U-values for residential buildings. Like-
wise, in the UK, where there is considerable
standardisation of inputs, it is still mandatory to

Table 1. Energy categories in each country methodology.

Heating Cooling Ventilation DHW Lighting
Electrical
appliances

Austria Residential 3 - 3 3 3 —

Non-
residential

3 3 3 3 3 —

Bulgaria Residential 3 3 3 3 3 —

Non-
residential

3 3 3 3 3 3

Denmark Residential 3 3 3 3 Only in communal parts of multi-family
houses

—

Non-
residential

3 3 3 3 3 —

Greece Residential 3 3 3 3 3 —

Non-
residential

3 3 3 3 3 —

Malta Residential 3 3 3 3 3 —

Non-
residential

3 3 3 3 3 —

Poland Residential 3 3 3 3 — —

Non-
residential

3 3 3 3 3 —

Slovenia Residential 3 3 3 3 3 —

Non-
residential

3 3 3 3 3 —

Spain Residential 3 3 3 3 - —

Non-
residential

3 3 3 3 3 —

UK Residential 3 - 3 3 3 —

Non-
residential

3 3 3 3 3 —
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Table 2. Summary of training requirements for EPC assessors in chosen European countries.

Minimum education
level Minimum experience required Additional training

Bulgaria Engineering degree
or technical
training28

Secondary technical education: 6 years BSc
degrees: 3 years, MSc or above degrees:
2 years28

• Level 1 (eligible to issue EPCs for all
buildings): Must finish a 115-h course

• Level 2 (eligible to issue EPCs for
residential buildings, low-rise mixed-use
buildings and country-house buildings):
Must finish an 80-h course.28

Poland Engineering degree29 Successfully completing a post-graduate
course in engineering and energy
auditing or being a licensed engineer.
The training course or post-graduate
study must include 50 h of training on
certification methodology, calculation,
regulations, and assessment of buildings
on thermal protection, HVAC and
lighting systems.29

Slovenia Engineering degree30 Two years of experience30 A 1-week training and passing written and
oral exams.30

Croatia Engineering
degree31,32

Ten years of general experience or 5 years
of experience in the design or
performance of buildings31,32

• For buildings with simple HVAC
systems: Successful completion of
module 1 (40 h)

• For buildings with complex HVAC
systems: Successfully completing
module 1 (40 h) and module 2 (40 h)
courses

• It is mandatory to participate in skills
upgrading programs once every year.
The courses are only delivered by
authorised institutions.31,32

Denmark Technical training33,34 • No mandatory training before
accreditation

• EPC assessors must pass an exam for
various building types

• it is mandatory that assessors attend
regular (minimum every 3 years)
refresher courses33,34

Spain Engineering degree or technical training35 No mandatory training.35

Greece Engineering degree36 • To qualify for assessing class C buildings,
the auditors should pass an exam

• No mandatory training36

Malta Engineering degree37 No mandatory training37

Austria Engineering degree or technical training38 No mandatory training38

UK No formal
requirement39

Supervised assessments are often used
through training programmes prior to
the assessor carrying out assessments
independently39

∼25 h for a level 3 certificate40
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measure the infiltration rate for new buildings.17,18

However, to explore possible links between the
performance gap and the general type of the EPC
methodology, methodologies were assigned to the
roughly defined categories mentioned above.

Based on the results illustrated in Figure 3, it
seems that, for the studied sample, the median per-
formance gap is lower for more tailored methodol-
ogies compared to standardised ones. However, this
conclusion cannot be applied to all buildings

Figure 2. Performance gap variations.

Table 3. Categories of methodologies.

Standardisation level Assessor qualification and training level

Bulgaria Highly tailored Higher
Poland Highly tailored High
Slovenia Tailored Higher
Croatia Tailored Higher
Denmark Standardised Medium
Spain Standardised Medium
Greece Standardised High
Malta Highly standardised High
Austria Highly standardised Low
UK Highly standardised Low
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Figure 3. The relationship between the performance gap and the level of standardisation.

Figure 4. The relationship between the performance gap and the assessor’s background requirements.
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assessed by different methodologies as clearly shown
in Figure 2. Also, it is worth noting that the sample
sizes in this study are small, and the number of
buildings varies across different countries and dif-
ferent methodology categories. Therefore, it is ad-
visable to perform similar analyses across larger
numbers of buildings to draw general conclusions.

The same conclusion cannot be made about the
assessor’s qualifications and training levels. Figure 4
shows that methodologies requiring a high level of
qualification have the highest median value of per-
formance gap for their case study buildings. How-
ever, similar to the level of standardisation, the study
is limited by the number of case study buildings, and
the results only apply to this sample.

Next-generation EPCs and improving
the performance gap

As discussed in the previous section, a wide per-
formance gap exists in most EPC methodologies,
regardless of the levels of training provided to as-
sessors or the level of tailored information required in
a methodology. New EPC approaches have been
suggested in recent years to address the issue of
performance gap, including implementing dynamic
simulation, operational ratings (e.g. the D2EPC
project, which uses an asset rating based on dynamic
simulations and an operational rating based on actual
data6) or a combination of both through using dy-
namic simulations calibrated against measured data
(e.g. the ePANACEA44 and EDYCE projects45).
Creating categories of methodologies based on the
differences discussed in this study (similar to the
categories mentioned in the previous section) can
facilitate the process of integrating these new EPCs
in different countries. Roadmaps can be prescribed
for categories of methodologies instead of an indi-
vidual country approach or an entirely top-down
approach through regulations such as the EPBD.

Using dynamic models for EPC calculation is
permitted in the EPBD,2 but most countries prefer to
use steady-state models as the primary method of
assessment. Among the crossCert partner countries,
all countries use steady-state models for EPC cal-
culation with two exceptions: the UK and Spain. In
the UK, the assessors are required to use certified

dynamic simulation software for assessing non-
domestic buildings with complex HVAC systems
or architectural features (e.g., atrium, demand-
controlled ventilation, automatic blind control).46

In Spain, official software tools, including HULC,
SG SAVE, CYPE THERM HE PLUS, and TEX-
TON3D TK-CEEP, use DOE-2 or EnergyPlus cal-
culation engines, which perform dynamic
simulation.

Considering the differences amongst current EPC
methodologies highlighted in this study, integrating
dynamic simulation poses various challenges, de-
pending on which category each methodology fits
into. One of the main issues is the use of default
inputs in steady-state methodologies, such as
schedules for occupancy, lighting and equipment and
HVAC operation. These inputs are designed for
steady-state models and, therefore, are in the form of
the number of hours per day, number of days per
year, or similar formats. In order to implement dy-
namic simulation in such methodologies, new hourly
default schedules for different seasons would need to
be defined. In the Spanish and UK non-residential
methodologies, where dynamic simulation is already
used, the default schedules are in an hourly format
and well-suited for such simulations, making inte-
gration less challenging.

On the other hand, the methodologies that fall
within the highly standardised category as described
in Table 3 (such as the UK and Spain) have a high
dependence on default values and schedules, which
in itself raises questions about whether dynamic
simulation can effectively address the performance
gap issues in these methodologies or whether in-
creasing the level of tailored inputs should also be
considered.

Another challenge depends on the categories of
assessor qualification and training level. In order to
integrate these more advanced dynamic simulation
methodologies into current EPC assessments, addi-
tional training would be required. As shown in
Table 2, there are significant differences in the as-
sessor training and background requirements be-
tween partner countries, highlighting the difficulties
of employing dynamic simulations in some of these
methodologies. In certain countries, the assessors
must have higher qualifications and more extensive
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training, making the possible integration of complex
approaches into their EPC assessments easier. In
contrast, countries with lower qualification require-
ments could face more challenges in providing as-
sessors with the knowledge and skills necessary to
use complex software across their building stock.

Similar to next-generation EPCs that use dynamic
simulations, the use of operational ratings (using
measured energy consumption for EPC assessments)
is also suggested in the EPBD,2 and some countries
have already integrated that approach into their
methodology. Among the crossCert partner coun-
tries, Denmark, Poland and Slovenia use this ap-
proach. In Denmark, an operational EPC can be
issued if at least 1 year of monthly energy con-
sumption data is available for a building (regardless
of building type). In Poland, the minimum required
data for issuing an operational EPC is 36 continuous
months of utility bills. Slovenia only allows opera-
tional EPCs for existing non-residential buildings. In
the UK, even though EPC is considered an asset
rating, a separate certificate called the Display En-
ergy Certificate (DEC), which is a rating based on
measured energy consumption, should be issued for
certain building types.47 In Bulgaria, even though the
EPC is based on calculation, actual energy con-
sumption is still required for calibrating the EPC
model. Other countries only allow using calculations
for EPC assessment, posing a challenge for inte-
grating operational EPCs into their methodology. In
particular, the differences in EPC indicators already
in use across different countries should be consid-
ered. Classifying methodologies based on the cate-
gories of energy consumption included in EPC
ratings as well as the basis of EPC indicators (e.g.
primary energy, cost, final energy, etc.), as mentioned
in section 1.2, can be a helpful exercise to facilitate
integrating operational ratings into methodologies.

Overall, it is essential to understand the differ-
ences in EPC approaches before implementing
harmonised changes, such as minimum energy
performance requirements or aspects of next gen-
eration EPCs. Studying such differences and cate-
gorising methodologies based on details in their
approaches can be a valuable tool on the road to
harmonisation across Europe. In this way, a road map
for implementing next-generation EPCs can be

designed for each category of assessment, rather than
developing country-specific plans or a Europe-wide
blanket approach. Such an approach will highlight
the specific challenges of adopting next-generation
EPCs for each category and help devise a tailored
route to achieve optimum results.

Conclusion

This study emphasised the differences in EPC as-
sessment methodologies across several European
countries and how those differences might impact the
performance gap of EPCs. It is essential to note that
various factors involved in EPC calculations can vary
between methodologies and significantly impact the
outcomes. However, the categories listed in this
study were chosen as examples to showcase the
varied approaches in EU countries.

The comparison of EPC methodologies shows
considerable differences between European coun-
tries, which is notable given these methodologies are
all based on the same governing directive, the EPBD.
To facilitate comparison, a single metric of the level
of standardisation was defined and based on the
details of each methodology, each country was as-
signed to a level between highly standardised and
highly tailored. This factor and the level of training
and background qualifications of assessors were then
used as variables that could impact the EPC per-
formance gap. The performance gap for a sample of
buildings across the crossCert partner countries was
used for analysing this. The results showed the
median value of the performance gap was higher for
highly standardised methodologies compared to
highly tailored methodologies. However, comparing
individual methodologies didn’t return the same
conclusion. For the level of assessment qualification
and training, the results did not show any clear re-
lationship to the performance gap – though it was
noted that the sample size and influence of other
factors make this relationship very difficult to
quantify.

It is important to note that while tailored ap-
proaches aim to provide a more accurate model of the
building when assessing its energy performance,
they can also result in inconsistent assessment out-
comes when used by different assessors or at
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different times, potentially contradicting the original
purpose of EPCs: enabling comparisons between
buildings of a similar type.

It should also be emphasised that comparing EPC
information to actual energy consumption data is not
an accurate reflection of the value of EPCs. EPC
methodologies are primarily designed to allow for
comparison and to provide information for compli-
ance purposes. Hence, by design, they do not take
into account the impact of occupant behaviour on
energy consumption, nor do they cover all categories
of energy consumption that occur within buildings.
As a result, the performance gap of an EPC does not
necessarily reflect the success of the methodology,
since it was not originally intended to serve that
purpose.

New approaches to tackle the issue of the per-
formance gap in EPCs, such as dynamic simulation
and operational energy ratings, should consider the
differences that exist in methodologies as well as the
variations in local workforce qualifications and
skills. With regards to recommendations for next-
generation EPCs, the shaping of this cannot be
carried out solely at a top-down, European level; the
significant differences highlighted in this paper,
across the chosen sample of European countries,
demonstrate that it is vital to understand methodo-
logical detail and assessor workforce when designing
future assessment of buildings. Using a catego-
risation approach can help devise tailored roadmaps
for groups of methodologies, which can facilitate the
integration of these next-generation EPCs across
Europe.
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račun potrebne energije za grijanje i hlaCenje prostora
zgrade prema HRN EN ISO 13790. https://mpgi.gov.
hr/UserDocsImages/dokumenti (2017).

28. Markovski TKO. Implementation of the EPBD in
Bulgaria – status in 2020. Concerted Action–EPBD
Country Report 2020. https://confluence.external-
share.com/content/267c175a-32e9-4999-965f-
b007aea1b59e/1861813055/2214363137 (accessed
13 February 2024).

29. Kaczorek D and Bekierski D. EPBD implementation
in Poland, Status in 2020. Concerted Action–EPBD
Country Report 2020. https://epbd-ca.eu/wp-content/
uploads/2022/10/Implementation-of-the-EPBD-in-
Poland.pdf.
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