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crossCertis based on cross testing

Overall goal of crossCert:

%rossCertg

increase the accuracy, usability, and harmonisation of EPCs * Cross testing is: assessing an actual building with both
across Europe the EPC procedure applicable in its country and those
2 from other countries...
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‘j . | - 11 European countries, 140 buildings, €2M budget
= - 12 Partners: Academic, EPC/energy agencies or companies, NGO
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The multiple roles of Energy Performance Certificates

EPCs in the real estate transactions
m “Accuracy” - Performance Gap
m Accessibility — Human centric

EPCs for policy making

m National level - Data!

m EU level - Homogeneity
across countries

EPCs for better living

m Recommendations for
energy efficiency

= Indoor comfort (temp, air
quality etc), smartness

EPCs for bringing together actions and actors
m Building renovation passports

m Building logbooks

m One-stop shops

Energy Performance Assessment and Certification of Buildings:
The future of EPCs
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Scope of crossCert and its research streams gossCertg

. Performance gap
End-user experience
New KPIs (Comfort, Smartness)

EPC assessors trainin

* . Renovation recommendations
EPC promotion

. Verification and control

. EPC databases . EPC Community

B \2
Financing sector Knowledge Exchange Centre
*
. Energy audits, BRPs . Harmonization recommendations
*
. One-stop shops

!nergy !er|ormance !ssessmen! an! !er!| |ca!|0n 0 !UI !lngs:
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Cross testing: some quantitative results

Energy demand for heating [kWh/m2/year]

United Kingdom by Poland
United Kingdom by Spain
United Kingdom by Bulgaria
Slovenia by Croatia
Slovenia by Austria
Poland by United Kingdom
Poland by Denmark
Poland by Austria

Malta by Greece

Croatia by Slovenia
Croatia by Denmark
Croatia by Austria

Greece by Malta

Greece by Spain

Greece by Bulgaria

Spain by United Kingdom
Spain by Greece

Spain by Bulgaria
Denmark by Poland
Denmark by Croatia
Bulgaria by Greece
Bulgaria by Spain

Austria by Slovenia

@ Austria by Croatia
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Source: crossCert Deliverable D2.5
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Example: energy demand for heating

In the building’s country vsin a cross testing
country with a similar climate

Not bad agreement (given the challenges), but
with outliers



Cross testing: some quantitative results g’OSSCertg

Number of times that different countries assign a given label to
the same building (Diagonal: perfect match)

Energy label
6
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m Goodagreementin energy label when a building is 3
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tested in another country (with a similar climate). 35
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Building energy label in another country
Source: crossCert Deliverable D2.5
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What are the salient discrepancies in EPC methods?

m What the reference areais(asin energy per unit area)
m How predefined values are estimated and used

Scopel
m How the cooling demand is considered, and the definition of
air-conditioning systems
m How internal gains are included
How user behaviour is accounted for
Whether and how lighting demand, energy for pumping
systems are included

How domestic hot water is accounted for
How zoning, integration of systems are used
Treatment of thermal bridges

Whether orientation of walls is accounted for
How ventilation rates are estimated

%rossCertg

ENERGY PERFORMANCE]

CERTIFCATES

Energy Performance Assessment and Certification of Buildings:
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Further details can be found in: gossCertg

crossCert final outcomes report Building data repository in Zenodo Website and web-based Knowledge Centre
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Evaluating technical differences in EPCs
across Europe, and why that matters
Prof. David Jenkins, Mahsa Sayfikar, Urban Energy Researc

Group, Institute of Sustainable Built Environment,
Heriot-Watt University, UK
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crossCert
Technical comparisons of EPCs by country v padlg

= crossCert needed to understand how EPCs are different across Europe
= (alculation methodologies
= Assessment frameworks
= EPC documents and metrics
= Assessors running assessments
= End-usersreceiving assessments

= Fromthis, we can understand consequences of these differences
= EPCsusedindifferent ways (by different users?)

= Design of next-generation EPCs
Are all European EPCs able to evolve in the same way?

Energy Performance Assessment and Certification of Buildings:
The future of EPCs



EPC methodologies are significantly different

HVAC specification

Lighting and
equipment
schedules

Ventilation rates

Infiltration rate

Setpoints

Default based Default values Database
Austria - . Default values Default values R Database available Default values available Fixed
on building type available available
. Database Measurement/assessors Measurement/assessar's
Bulgaria Assessor Actual values Assessor Assessor Assessor
available knowledge knowledge
Depends on use
Denmark Assessor Defaul.tvalues Default values Default values DEt?DESE Database available Default values available typefactivity
available available
level/control
Default ba'..ietd Defsult values Dstabase . . Depends D.H.L'SE
Greece onzone activity ilabl Default values Defsult values available Database available Default values available type/activity
type svallshle level/control
Default based Default values Database Depends on use
Malta onzone activity gvailable for some Default values Defsult values available/ Database available Default values available type/activity
type building categories Inference based level/control
Default values Defaut values Patahase ) ) Repends on use
Poland Assessor . Assessor gvailable but Database available Default values available type/activity
available Or 855Es50r
outdated level/control
Default based . Depends on use
. - Default values Database . Measurement/assessar's .
Slovenia | onzone activity Actual values Default values A Database available type/activity
Or 855ess0r available knowledge
type level/control
Database
. Default based X . . X
Spain on building type Actual values Default values Defsult values available/ Database available Default values available Fixed
9P Inference based
Default based Default values Database . Depends on use
- X . Default values available for .
UK onzone activity available for some Default values Default values available/ Database available R type/activity
S . some buildings
type building categories Inference based level/control

Energy Performance Assessment and Certification of Buildings:
The future of EPCs
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Performance Gap varies hugely v

Q5

E HIGHLY Bulgaria

o TAILORED . . .

= Paland = Is this a useful quantity to judge an
é Slovenia EPC by?

R = What does it tell us?

5 . = Not very much?

Figure 2.2 Comparison of the performance gap across crossCert countries

Energy Performance Assessment and Certification of Buildings:
The future of EPCs



. . crossCerta
Approaches to quality control are not consistent v

Differences observed in:

= Software validation rules
= Use of database for checking (sometimes automatic)
= QOrganisation responsible for checking

Energy Performance Assessment and Certification of Buildings:
The future of EPCs



crossCert
Standardisation can still allow for flexibility.... U =3

= e.g. around quality control

High Assessor

ﬁ qualifications

Tailored Manual random checks

Standardised . Manual targeted checks

Validation rules in the software

0 Assessor
Database automatic checks qualifications Any software

Assessor
qualifications

Tailored

EPC
recommendation

e
=

Standardized

Any software

EPC document

EPC software

Accredited

Energy Performance Assessment and Certification of Buildings:
The future of EPCs



o o , crossCerta
...but limits to harmonisation must not be ignored U

a P ePANA A ePANA A ePANA A

= Need away of categorising Criterion

difference Alignment with reality Low High Medium High High Medium High Medium High

Criterion 2
Quantifying new Low Low Medium Low High Medium Low High High

= If EPCs typeS can be metrics
clustered, implementation rterion
and updates can be tailored Accommodatenew | Medium | Low High | MY | high | Medium | Medium | High High
more effectively technology

Criterion 4
Suitability for punitive Low Medium | Medium High High Medium High Low High
action

Criterion5
Extrapolating and High Low Medium Low Low Medium Low High Medium
standardising

Criterion 6
Quality of input Low High Medium High High Medium High Medium High
information

Energy Performance Assessment and Certification of Buildings:
The future of EPCs



. o crossCerta
Technical decisions impact the type of EPC U

Standardise Customise

Harmonise

Quality control

Reach non-expert users
Align with EPBD

Align different countries
Simple training regimes

Tailor to property

Provide value to expert users
Optimise use of modelling/data
Accommodate new metrics
Allow for country-specific focus
Higher technical competence of
assessors

Energy Performance Assessment and Certification of Buildings:
The future of EPCs
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The value of EPC’s: Success stories
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Milka Hrbud, dipl. ing. el., REGEA North-West Croatia
Regional Energy and Climate Agency, Croatia

This project has received funding from the European Union’s Horizon 2020
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crossCerta
Overview V)

The next-generation EPCs have significant potential to improve their usefulness.

A detailed analysis of current EPCs in target countries:

Which format to use to be more relevant and understandable?
How can they be integrated into national databases?

Integration of additional tools (energy audits, building logbooks, and renovation
passports)?

How can they be integrated into national renovation one-stop shops?

20



Digital EPC provides investors with up-to-date data and Q’OSSCertq
more accurate investment planning |

Significant benefits for potential investors: access to up-to-date, dynamic data that more
accurately reflect real conditions, compared to outdated, static paper formats.

m Integrated databases within certification tools - key advantages:

It helps to identify the most cost-effective steps to achieve building standards
(e.g., nZEB).

It allows for the comparison of investment costs and energy savings across
different combinations of measures.

It enables the prioritisation of recommendations and the development of
timelines, linking them to Building Renovation Passports (BRPs).

Best practice examples: Denmark, Austria, and Spain - standard data for costs,
lifespans, and energy prices already incorporated into certification software.

21



Existing EPC databases require improvement and

: = crossCerta
interactivity ]

While EPC databases Building elements Energy indicators Recommendations
show promise disclosure disclosure disclosure
improvements in data

accessibility,

harmonisation, and

. ¢, x ¢
disclosure are needed <« i <

to fully unlock their - e 4 -%
potential for r 4 'l < r -
stakeholders and end- = - - l_" - -‘
users. 22% 66% 40%

XML processing offers a technical pathway towards harmonised access to EPC data.



Existing EPC databases require improvement and

interactivity

m Challengesfacing existing EPC databases:

80,0%

60,0%
40,0%
20,0%

0,0%

Digitisation Interactivity Information Available dataset
availability understanding

[ pPuBLIC AUTHORITIES [l Escos [l HOMEOWNERS AND CITIZENS RESEARCHERS

m The main obstacles are the lack of
essential information and difficulties in
interacting with the datasets.

%rossCertg

Does the database

. . Accessibili
Countries Who can access registry data? allow to extract rate y
information?
Spain Public information. Yes
The only public data is information on persons
Poland authorised to draw up EPCs and information on No
the public.
St Public with limited information and certifiers - Yes
every EPC with all information available in it.
Bulgaria Public information. Yes
Onl; ilable fi dregist
Greece y‘a\‘/m able for energy assessors and registry No
administrators.
Energy certifiers can access all data, while the
Croatia general public only have access to non-editable Yes 75%
data.

. The EPC issuer and the building owner have only 5
(i access to their certified uploaded building. ves G0
United Kingdom | Public information. No 50%
Malta Registry dgtu is o_nly available to BCA. Assessors No

can only view their own EPCs.
Denmark Public information. Yes




!Existing.E.PC databases require improvement and crossCertA
interactivity v

The following best practices for information dissemination are essential to harmonise EPC
databases across EU countries:

Full disclosure of EPC elements, directly extracted from registered XML files:
greater focus on building envelope elements(conservation status).

Comprehensive energy indicators: besides CO2 emissions - final energy, primary
energy, and energy demands to facilitate a common language and improve database
consistency, as this data is already embedded in XML files.

Inclusion of recommendation measures: Making these recommendations widely
available would provide direct benefits to stakeholders.

Georeferenced data: Including cadastral identifiers and georeferenced
coordinates to enhance EPC databases and improve interoperability with other
administrative databases.

Full digitisation: Financial incentives should be introduced to support this goal.

Unrestricted access: Ensuring full access to EPC data for all users to enhance

transparency and usability. 2



Access to valuable data through EPC integration with

. crossCerta
supporting tools V)

The availability of clear, accessible information on buildings and renovation measures is
crucial for the end-users deciding whether to rent, buy, or renovate properties:

Energy audits, especially for older buildings, provide essential data for updating
EPCs.

Detailed data enables the prioritisation of recommendations and the development
of timelines, linking them to Building Renovation Passports (BRPs).

Building Renovation Passports (BRPs) and Logbooks, mandated by the updated
EPBD, serve as central tools for storing valuable information.

These tools enable users to plan and monitor building renovations toward achieving
zero-energy status.

25



Access to valuable data through EPC integration with

supporting tools

Some countries, like
Croatia and Denmark,
have made progressin
digitising and sharing
building data, while
others, such as Poland
and Spain, lag behind
in using digital tools.

Linking EPCs to other
databases, like
funding databases or
land registers, would
enhance the system's
effectiveness!

Reporting not
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Building permit

Reporting not
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Report

Building permit

Reporting not
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Reporting
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Report
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Reporting not
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Report

Reporting not
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Reporting not
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Reporting not
mandatory

No, but database
existing

No, but
database
existing

No, but
database
existing

No, but
database
existing

Reporting not
mandatory

No, but
database
existing

No, but
database
existing

No, but
database
existing

No, but
database
existing

No, but
database
existing

Reporting
not
mandator
¥

Reporting
not
mandator
¥

No, but
database
existing

No, but
database
existing

crossCerta
r

Green Advanced stage - Measures have to be reported or applied for in abuilding permit,
databases are linked.

Orange Existing potential to use data - Database existing, with potential to be linked.

Red Highimprovement potential - Norecord of measures, no database available
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Access jco valuable data through EPC integration with crossCertA
supporting tools V)

m Theintegration of next-generation EPCs with energy audits, Logbooks, and BRPs offers a
promising path toward improving building energy efficiency across Europe:

Full digitalisation of EPC systems across the EU, supported by financial incentives.

Data integration: EPCs to include comprehensive energy indicators (CO2
emissions, final energy, and energy demand), with standardisation across
databases.

Secure data sharing frameworks to be established, and stakeholders to be trained
to use these systems effectively.

APl integration and automated updates to ensure real-time data flows between
EPCs, energy audits, and BRPs.

Advanced technologies like blockchain for data security and machine learning for
predictive analysis to be leveraged to enhance data accuracy and reliability.

m Continued efforts to address technical, legal, and organisational challenges are required

to unlock their full potential.
27



Are the next-generation EPC schemes ready for integration  rqggsCert A
with one-stop shops? U

m One-stop shops have gained increased prominence in the EPBD as key resources for
renovation information and advice:

one-stop shops need to be linked with other tools like renovation passports and
EPCs, recognising their importance in supporting regulations such as Minimum
Energy Performance Standards (MEPS).

Website links to relevant one-stop shops will soon be a mandatory part of both
renovation passports and EPCs.

Building owners with EPC ratings below class "C" will be directed to these one-stop
shops for renovation guidance.

28



Are the next-generation EPC schemes ready for integration  rggssCert .
with one-stop shops?

The overview of one-stop shops characteristics for each of
the crossCert partner countries

Focus on vulnerable households _
Research on the one-stop shops ““‘m”’“t"':ir:f;;;’;*;?j;ﬂ‘:ﬂfﬁﬁ'{f:;‘f““"“"“' I
developed and operational in
H Interoperable with other databases (EPC, energy audit,

ﬁrOS?Cert C(E);gtrles haS explored BRP, building loghook, smart meters, other) _

ow future s can support
these platformS: Holistic concept (legal/technical/financial aspect) _

oigita (virtoa!) |
Verified b'v relevant au‘thun‘ty {reliabilityr, qual'rt\,r _

assurance)

0% 20% 40% 650% 80% 100% 120%
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Are the next-generation EPC schemes ready for integration  rggssCert .
with one-stop shops?

EPC integration in One-Stop Shops

United Kingdom (ALlenergy)

United Kingdom (Tighean Innse Gall/Energiesprong UK)
United Kingdom (Parity Projects &Retrofit Works/Ecofurb)
Spain(HORIS)

Spain (ENERHAT, Solutions4Renovation, RenovEU)
Spain(GiDomus)

Spain (SIRE)

Spain (0SIR)

Spain(OPENGELA)

Slovenia(ENSVET (EkoSklad))

Poland (SUNShINE platform)

Poland(EEFFRB)

Malta

Greece (REVERTER 0SS)

Greece (Energy Hub for All)

Denmark(SparEnergi)

Denmark (BedreBolig (Better Home))

Denmark(CLEAN Green Business Growth/...
Denmark(Frederikshavn 0SS)

Croatia(crOss renoHome)

Bulgaria (SUNShINE platform)

Bulgaria(REVERTER 0SS)

Bulgaria(SHEERenov+)

Bulgaria(Rhodoshop/ASEN 0SS/PadovaFit Expanded)
Austria (SUNShINE platform)

Austria(Klimaaktiv)

Austria(Hauskunft)

_ ] = 0SSverified by relevant authority (reliability, quality assurance)

 — —— — , : Digital [virtual) 0SS

 — _ — ® Holistic concept of 0SS (legal/technical/financial aspect)

_ - _ _ 0SS Interoperable with other databases (EPC, energy audit, BRP, building logbook,
[ - o : smart meters, other)

_ _ = Automatic recommendaticns calculation(tool integrated/accempanied)in 0SS
e ] : = Focus onvulnerable householdsin 0SS

T I ®  Automatic quality check of EPC database

- @200 | ] EPC data available in database or software

_ - “ Energyaudit dataavailable in database or software

T ® Buildinglogbook

- : B Renovation passpert

. . | = Other

| . T s
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Are the next-generation EPC schemes ready for integration goss%

with one-stop shops? YES, in some countries!

The readiness of next-generation EPCs to link with existing one-stop shops

m Thebestintegration conditions have been identified in the following crossCert countries:

Bulgaria: Incorporation with REVERTER OSS, SHEERenov+, and SUNShINE
platforms

Denmark: Integration with SparEnergi and BetterHome

Slovenia: Linked with ENSVET

Spain: Connected with ENERHAT, Solutions4Renovation, RenovEU, and HORIS
UK: Integration with Retrofit Works and Ecofurb.
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Making EPCs more people-centred:
optimizing EPCs from the user perspectlve

Domen Banci¢
IRI-UL Institute for Innovation and Development,
University of Ljubljana, Slovenia

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under Grant Agreement No 101033778



crossCerta
Why people-centred matters? v

* EPCs-indicators of building energy performance (individual & housing stock)

* EPCs-drivers for building energy renovation and energy performance
improvement

However, research indicates that many - including both experts and property

owners - still perceive EPCs as merely an “administrative necessity” with little
added value.




crossCerta
crossCert’'s people-centred development pathways v

« The success of next-generation EPCs depends on user acceptance.

« We know this thanks to crossCert desktop research, surveys, workshops,
interviews, focus groups and other qualitative and quantitative research
dealing with this specific issue (see WP5 deliverables).

« To foster this, crossCert suggests the following development pathways:
- Adopt a people-centred perspective
« Improve the design of EPC products & services
« Optimise EPC systems internally
« Boost EPC promotion and marketing



crossCerta
crossCert people-centred development pathways U

crossCert infographics
« Present complexideas in an accessible way,

« Are easy to understand for anyone but still
meaningful for experts,

- Facilitate learning about EPC systems in
general,

« Facilitate critical assessment of existing EPC
system and help identifying possibilities for
improvements,

« Complement methodological and technical
developments of the next generation EPCs.




CROSSCERT EPC JOURNEY

Before -The knowledge

®

PROCESS DATA &
INFORMATION

RAISE AWARENESS

The fundamental first step on
the EPC Journey i 10 equip

ENGAGE

Incases where EPCs are
decisively :wnvhclalol

ARRANGE THE ASSESSMENT

Clients’ first contact with the
service provider, aimed at

GATHER DATA &
INFORMATION

PC to the client

USEEPCs
‘neusabllllyol l m products and

Following the arrangements, Once the essessor gathers all the: the EPC
people with the besic factually . e, arranging practical details of the the service provider neads to necessary data & infermation it Assessment Service. The final
they need to understand how stakeholders neec 'a have a assessment, is the first stepin collect data and ."r,,,,,.“..,,. |m toke ,,,(.Lﬁ)u,d according to product should be interprets
EPCs can have their the EPC Assessment Service.

required for
the EPC. Thisincludes
details on the buldings

contextualized and presented in
away that meets or surpasses
the client's expacla:mns In meo:

national protocol
m s mainly involves office work,
1o calculate the EPC indicators

impact on their everyday
professional and personal lives.
This understanding will help

responsitilities towards the EPC
system that call for their action,
as well as the case-specific

Despite its crganzationa:
focus, this step is pivotal in

creating value for the clieat, construction, cccupancy, and and to complete cases, a‘so
them te engage proactivolyinthe | pr v-lnqm and bonofits that domonstrating pro‘ossionality energy consumption. A site visit actions required to issue the EPC | needs to deposi rnr registar the
following steps of the journey. theit s0iid ground for ty 8 qualifiod EFC assessoristhe | s an official document. EPC with the L

kwoo'wm of lr\o £PC concepl
as this ultimately translates
into value and meaning for the
Institutions and the people
who should benefit fromit.
EPCs should therefore not only
inform sbout buildings energy

engagement. delivering good most

the following steps.

d most reliable or institution

() KEY CHALLENGE: Lack ot method in the esteblished EPC

() KEY CHALLENGE: Optimization

strategies and resources () KEY CHALLENGE: Poorly el s of work required by EPC () KEY CHALLENGE: Lack of
targeting ) KEY CHALLENGE: Poor assessors. interest and engagement
How to domonstrote that EFCsare |  TesPonsibilities and associated qualities and practices in EPC ) KEY CHALLENGE: Limited onone or both sides of the
more than just an administrative benefits. customer sarvice. interaction between customers. service.
requirement. bur a meaningful How to communicare and EPC assessors. Ho tivate both the service
port of ife in jviduck s provider and
European societies? motives ond obligations regarding «

ordering of using EFCs, and how
tointegrate EPC ossessment with
activities and processes that are
meaningtul In peopie’s lives?

wla

la
Hax
a

®

alsc suppert and
‘enable meaningtul actions and
transacticns.

KEY CHALLENGE: Poor
Innqmlon of EPCs with

O During -The service O After-The product

REPEAT

EPCs of today have 2 temporary
value, as they are 2 static
description of the building's
energy performance at the time
of their issuing. With time, the
factors that define buildings’
performance change, as do the
policies and regulations that
define the curront EPC systems,
A periodic update of EPCs s
therefore necessary to ensure
their relevance.

KEY CHALLENGE: Lack of
awareness and materi
benefit:

associated with buildings

ratior

Assessor on
EPCneeded site Assessor Concrete
inoffice EPC officially action
issued
Update EPC
crossCerta
oy
Why This infographic Matters Involvement level
The crossCert EPC Journey describes the creation of an Energy TheEpoont EPCExpert EPC A | R
( n used o h: peopl are poople tained are seopie assumed The lovel of o vement ane
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Why This infographic Matters

The crossCart EPC Journey describes the creation of an Energy
Performance (EPC), an ofiicial document used to

rate the energy porformance of buildings. It is a map of steps
involved in obtaining and utilizing an EPC, keeping the EPC as the
main protagonist’ of the mapped process, yet highlighting the key
stakeholders involved at each step. The EPC Assessment Service is
at the core cf the journey, cutlining cynamics between the service
provider and the lized with key steps before and
altar the service tekes place, which provide the basis for the EPC
products and services (o create value for everyane involvad, and have
ameaningful impact on the world.

EPC System EPC Profiles
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RAISE AWARENESS

The fundamental first step on
the EPC Journey is to equip
people with the basic knowledge
they need to how

he knowl

dge

ENGAGE

Incases wihere EPCs are
decisively beneficial or
factually reguired by law. key

EPCs can have a meaningful
impact on thelr everyday
professional and personal lives,
This understanding will help
them to engage proactively in the
following steps of the journey.

need 1o have 8
goed understanding of their
responsibilities towards the EPC
system that call for their action,
as well as the case-specific
priviloges ard bonofits that

are expected to metivate their
engagement.

KEY CHALLENGE: Lack of
strategies and resources () KEY CHALLENGE: Poorly
How to demonstrate that EFCsare | FesPonsibilities and associated
more than just an edministrotive benefits.
reguirement, but a meaningful How to communicare
part of life in individualized cas

European societies?
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14

S
motives ond obligations regarding
ordering of using £FCs. and how
lointegrate EPC ossessment with
octivities and processes that are
meaningtul In peopie’s lives?

s
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Before -The

O During-The

KN

service

[0 After-The product

®

ARRANGE THE ASSESSMENT

Clients’ first contact with the
EFC service provider, aimed at
arranging practical details of the
assessment, is the first step in
the EPC Assessment Service.
Despite its erganizational
focus, this step is pivotal in
creating value for the client
domonstrating professionality
and building solid ground for
delivering good value throughout
the following steps.

) KEY CHALLENGE: Poor
qualities and practices in EPC
customer sorvice.

site

CROSSCERT

EPC JOURNEY

During -The service

GATHER DATA &
INFORMATION

Following the arrangements,
the service provider needs to
collect data and information
required for ing and

®

PROCESS DATA &
INFORMATION

Once the assessor gathers all the
necessary data & infermation 't
hars Lo be processed sccording to

issuing the EPC. This includes
details on the bulldings
construction, cccupancy, and
energy consumption. A site visit
by a qualified EFC assessor is the
most cemmon and most reliable
mathod in the established EPC
assessment practice.

) KEY CHALLENGE: Limited
interaction between customers
and EPC assessors.

i ) improve the interoctio

Assessor on

national protocol
This mainly involves office work,
to calculate the EPC indicators
and to complete administrative
actions required to issue the EPC
as an official document.

() KEY CHALLENGE: Optimization
of work required by EPC
assesSOrs.

Assessor
inoffice

ISSUE & DELIVEREPCs

Delivering the EPC to the client
is the closing phase of the EPC
Assessment Service. The final

USEEPCs

The usability of EPC products and
services should be considered 2
key element of the EPC concept.

product should be i
contextualized and presented in
away that meets or surpasses
the client’s expectations. In most
cases, the service provider also
noeds to deposit or register the
EPC with the appointed suthority
or institution

KEY CHALLENGE: Lack of
interest and engagement
on one or both sides of the
service.

Concrete
action

EPC officially

issued

asthis

into value and meaning for the
Institutions and the people

wha should benefit fromit.

EPCs should therefore not only
inform about buildings’ energy
performance but alsc suppert and
enable meaningful actions and
transactions.

KEY CHALLENGE: Poor
integration of EPCs with
actions and processes
associated with buildings.

gossCertg

REPEAT

EPCs of loday have 2 temporary
value, as they are 2 static
description of the building’s
energy performance at the tme
of their issuing. With time, the
factors thar define buildings’
performance change, as do the
policies and regulations that
define the current EPC systems.
A periodic update of EPCs is
therefore necessary to ensure
thelr relevance.

c KEY CHALLENGE: Lack of
awareness and materialized

benefits associated with

perlodic updates of EPCs.

of
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RAISE AWARENESS

RAISE AWARENESS

The fundamental first step on the EPC Journey is to equip
people with the basic knowledge they need to understand
how EPCs can have a meaningful impact on their everyday
professional and personal lives. This understanding will
help them to engage proactively in the following steps of
the journey.

KEY CHALLENGE: Lack of strategies and resources
targeting awareness raising.

How to demonstrate that EPCs are more than just an
administrative requirement, but a meaningful part of life in
contemporary European societies?

'l' ﬁ EPC Service Support Network

l' m g EPC Expert Users, EPC Assessors
' ﬁ EPC General Users
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ENGAGE
ENGAGE

In cases where EPCs are decisively beneficial or factually
required by law, key stakeholders need to have a good
ERGE understanding of their responsibilities towards the EPC system
that call for their action, as well as the case-specific privileges
and benefits that are expected to motivate their engagement.

KEY CHALLENGE: Poorly communicated
stakeholder responsibilities and associated
benefits.

How to communicate individualized case-specific motives
and obligations regarding ordering or using EPCs, and how
to integrate EPC assessment with activities and processes
that are meaningful in people’s lives?

'll ﬁ EPC Service Support Network
" m ﬁ EPC Expert Users, EPC Assessors
ﬁ . ﬁ EPC General Users
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ARRANGE THE
ASSESSMENT ARRANGE THE ASSESSMENT

Clients'first contact with the EPC service provider, aimed at
arranging practical details of the assessment, is the first step
inthe EPC Assessment Service. Despite its organizational
focus, this step is pivotal in creating value for the client,
ﬁk demonstrating professionality and building solid ground for
delivering good value throughout the following steps.

()

/

KEY CHALLENGE: Poor qualities and practicesin
EPC customer service.

~ffartive cimnlor
errective, sSi Jiel

lll £ - EPC Assessors, EPC General Users

'l ‘ @A EPC Service Support Network, EPC Expert Users
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GATHER DATA &
INFORMATION GATHER DATA & INFORMATION

Following the arrangements, the service provider needs
to collect data and information required for calculating
and issuing the EPC. This includes details on the building's
construction, occupancy, and energy consumption. A site
visit by a qualified EPC assessor is the most common and
most reliable method in the established EPC assessment
practice.

KEY CHALLENGE: Limited interaction between
customers and EPC assessors.
How to improve the interaction between the EPC assessor
and the client during the on-site visit? How to motivate EPC
s to deliver better service, and clients to be more

engaged?

5 N
'll A0 @ EPC Assessors, EPC General Users

o
o q

= [T
l' @A @A EPC Service Support Network, EPC Expert Users

O —
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PROCESS DATA &
INFORMATION PROCESS DATA & INFORMATION

Once the assessor gathers all the necessary data & information
it has to be processed according to the established national
protocol. This mainly involves office work, to calculate the EPC
indicators and to complete administrative actions required to
issue the EPC as an official document.

KEY CHALLENGE: Optimization of work required by
EPC assessors.

How to optimize the calculation method and user
interface of the calculation software? How to optimize
the administrative process of issuing the EPCs as official
documents?

'l I ﬁ EPC Assessors

ll ﬁ EPC Service Support Network

l m R EPC Expert Users, EPC General Users

O I—
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(s) ISSUE & DELIVEREPCs

ISSUE & DELIVER EPCs

Delivering the EPC to the client is the closing phase of

the EPC Assessment Service. The final product should be
interpreted, contextualized and presented in a way that
meets or surpasses the client’s expectations. In most cases,

the service provider also needs to deposit or register the

EPC with the appointed authority or institution.

@ KEY CHALLENGE: Lack of interest and engagement
E% on one or both sides of the service.

How to motivate both the service provider and the recipient

to dedicate time and attention at the moment of EPC
delivery?

‘&
'l' i EPC Assessors, EPC General Users

" ﬁ m EPC Service Support Network, EPC Expert Users
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USE EPCs

gossCertg

USE EPCs

The usability of EPC products and services should be
considered a key element of the EPC concept, as this
ultimately translates into value and meaning for the
institutions and the people who should benefit from it.
EPCs should therefore not only inform about buildings’
energy performance but also support and enable
meaningful actions and transactions.

KEY CHALLENGE: Poor integration of EPCs with
actions and processes associated with buildings.

How to enhance the integration of EPCs with goal-oriented
processes, transactions or other activities associated with
the built environment which are already well-established
and meaningful to people?

"l m ﬂ EPC Expert Users, EPC General Users

'l ﬁ ﬁ EPC Service Support Network, EPC Assessors
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REPEAT -

EPCs of today have a temporary value, as they are a
static description of the building's energy performance
at the time of theirissuing. With time, the factors that
define buildings’ performance change, as do the policies
:Z:% and reqgulations that define the current EPC systems. A
periodic update of EPCs is therefore necessary to ensure
their relevance.

KEY CHALLENGE: Lack of awareness and
materialized benefits associated with periodic
updates of EPCs.

How to increase awareness of the need to update existing
EPCs periodically, and demonstrate how the benefits of
updates materialize in practice?

lll i ﬂ EPC Assessors , EPC General Users

ll i m EPC Service Support Network, EPC Expert Users
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®
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Design Thinking for Impactful & Meaningful
Design of EPC Products & Services

Design thinking is a people-centred iterative problem-solving
approach that emphasizes empathy, cellaboration, and |
experimentation. Throughout this process, it's essential to maintain
apeople-centred mindset, involving stakeholcers at every stage to
ensure that the outcomes truly meet the needs of the people they
are intended to serve, as well as to ensure they contribute towards
the core purpese of the Energy Performance Certificates (EPCs)
and EPC systems across Europe - to promote energy efficiency,
sustainability. and transparency in the built environment and to
support decision making for building renovations.

8. IMPLEMENT

Develop a plan for the full-scale implementation of new
solutions or a change management plan for the already
existing EPC products or services. Collaborate with
key s to il the i into
the existing processes and systems. Consider
scalability. cost-effectiveness, and long-term
maintenance requirements. Monitor and evaluate
the implementation to ensure it meets the defined
goals and objectives.

5. TEST

Conduct usability testing and gather feedback on the
prototypes. Assess the performance, user experience,
and effectiveness of the proposed energy-efficient
solutions. Identify any issues or areas for improvement and
refine the prototypes accordingly. Keep the purpose of the
EPC system firmly in mind throughout this process and observe
if tested solutions lead towards desired results.

4. PROTOTYPE

Cevelop prototypes
for the most promising
ideas shaped in the previous

step. For physical or technelogy-based

solutions, create physical or digital prototypes that
illustrate functionality. For behavioural interventions,
consicer creating simulations or interactive experiences
to test user engagement, for instance with the £PC or the
building.

% Generate a wide

range of creative

ideas for addressing the

problems and opportunities defined in

the previous step. Conduct brainstorming sessions,
engage team members from a variety of backgrounds,
and invelve the peogle for whom you are developing.
Explore both technological and behavioural solutions,
products, and services, and prioritize them based on
feasibility, impact, and alignment with user needs.

1. EMPATHIZE

Uncerstand the needs and challenges of the people
you wish to address - building occupants, owners,

and others interested in the topic of energy in
buildings. Engage with a wide range of stakeholders
to gather insights into energy consumption patterns,
user behaviours, and pain points these people
meaningfully associate with the topic.

2. DEFINE

Define clear problem statements by synthesizing the
information gathered during the empathy phase. Identify
typical profil
associate with energy efficiency in buildings. Also, define
hew these relate to your own obje
products and services, and search for synergies.

s and specify typical problems and goals they

ves associated with EPC
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Design Thinking for Impactful & Meaningful
Design of EPC Products & Services

Design thinking is a people-centred iterative problem-solving
approach that emphasizes empathy, collaboration, and
experimentation. Throughout this process, it's essential to maintain
apeople-centred mindset, involving stakeholcers at every stage to
ensure that the outcomes truly meet the needs of the people they
are intended to serve, as well as tc ensure they contribute towards
the core purpose of the Energy Performance Certificates(EPCs)
and EPC systems across Europe - to promote energy efficiency,
sustainability, and transparency in the built environment and to
support decision making for building renovations.

5. TEST

Conduct usability testing and gather feedback on the
s the parformance, user experience,
ess of the proposed energy-efficient
solutions. Identify any issues or areas for improvement and
refine the prototypes accordingly. Keep the purpose of the
EPC system firmly in mind throughout this process and observe
if tested solutions lead towards desired results.

®

4. PROTOTYPE

Cevelop prototypes
for the most promising
ideas shaped in the previous
step. For physical or technelogy-based

solutions, create physical or digital prototypes that
illustrate functionality. For behavioural interventions,
consicer creating simulations or interactive experiences
to test user engagement, for instance with the £PC or the
building.

Generate a wide

range of creative

ideas for addressing the

problems and opportunities defined in

the previous step. Conduct brainstorming sessions,
engage team members from a variety of backgrounds,
and involve the people for whom you are developing.
Explore both technological and behavioural solutions,
products, and services, and prioritize them based on
feasibility, impact, and alignment with user neads.

START HERE!!!

associate with energy efficien
hew these relate to your own objectives associated with EPC
products and services, and search for synergies.

1. EMPATHIZE

Uncerstand the needs and challenges of the people
you wish to address - building occupants, owners,

and others interested in the topic of energy in
buildings. Engage with a wide range of stakeholders
to gather insights into energy consumption patterns,
user behaviours, and pain points these people
meaningfully associate with the topic.

2. DEFINE

Define clear problem statements by synthesizing the
information gathered during the empathy phase. Identify
typical profiles and specify typical problems and goals they
in buildings. Also, define
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(V) EMPATHIZE

EMPATHIZE

Understand the needs and challenges of

the people you wish to address - building
occupants, owners, and others interested

in the topic of energy in buildings. Engage
with a wide range of stakeholders to gather
insights into energy consumption patterns,
user behaviours, and pain points these people

meaningfully associate with the topic. R
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DEFINE

DEFINE

Define clear problem statements by
synthesizing the information gathered during
the empathy phase. ldentify typical profiles
and specify typical problems and goals they
associate with energy efficiency in buildings.
Also, define how these relate to your own
objectives associated with EPC products and
services, and search for synergies.

gossCertg
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IDEATE

IDEATE

Generate a wide range of creative ideas for addressing
the problems and opportunities defined in the
previous step. Conduct brainstorming sessions,
engage team members from a variety of backgrounds,
and involve the people for whom you are developing.
Explore both technological and behavioural solutions,
products, and services, and prioritize them based on
feasibility, impact, and alignment with user needs.
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(%) PROTOTYPE

PROTOTYPE

Develop prototypes for the most promising
ideas shaped in the previous step. For physical
or technology-based solutions, create
physical or digital prototypes that illustrate
functionality. For behavioural interventions,
consider creating simulations or interactive
experiences to test user engagement, for
instance with the EPC or the building.
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TEST

Conduct usability testing and gather feedback

on the prototypes. Assess the performance, user
experience, and effectiveness of the proposed
energy-efticient solutions. Identify any issues or
areas forimprovement and refine the prototypes
accordingly. Keep the purpose of the EPC system
firmly in mind throughout this process and observe
if tested solutions lead towards desired results.
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BELEMERT

Develop a plan for the full-scale implementation of new
solutions or a change management plan for the already
existing EPC products or services. Collaborate with

key stakeholders to integrate the solutions into the
existing processes and systems. Consider scalability,
cost-effectiveness, and long-term maintenance
requirements. Monitor and evaluate the implementation
to ensure it meets the defined goals and objectives.
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Design Thinking for Impactful & Meaningful
Design of EPC Products & Services

Design thinking is a people-centred iterative problem-solving
approach that emphasizes empathy, cellaboration, and |
experimentation. Throughout this process, it's essential to maintain
apeople-centred mindset, involving stakeholcers at every stage to
ensure that the outcomes truly meet the needs of the people they
are intended to serve, as well as to ensure they contribute towards
the core purpese of the Energy Performance Certificates (EPCs)
and EPC systems across Europe - to promote energy efficiency,
sustainability. and transparency in the built environment and to
support decision making for building renovations.

8. IMPLEMENT

Develop a plan for the full-scale implementation of new
solutions or a change management plan for the already
existing EPC products or services. Collaborate with
key s to il the i into
the existing processes and systems. Consider
scalability. cost-effectiveness, and long-term
maintenance requirements. Monitor and evaluate
the implementation to ensure it meets the defined
goals and objectives.

5. TEST

Conduct usability testing and gather feedback on the
prototypes. Assess the performance, user experience,
and effectiveness of the proposed energy-efficient
solutions. Identify any issues or areas for improvement and
refine the prototypes accordingly. Keep the purpose of the
EPC system firmly in mind throughout this process and observe
if tested solutions lead towards desired results.

4. PROTOTYPE

Cevelop prototypes
for the most promising
ideas shaped in the previous

step. For physical or technelogy-based

solutions, create physical or digital prototypes that
illustrate functionality. For behavioural interventions,
consicer creating simulations or interactive experiences
to test user engagement, for instance with the £PC or the
building.

% Generate a wide

range of creative

ideas for addressing the

problems and opportunities defined in

the previous step. Conduct brainstorming sessions,
engage team members from a variety of backgrounds,
and invelve the peogle for whom you are developing.
Explore both technological and behavioural solutions,
products, and services, and prioritize them based on
feasibility, impact, and alignment with user needs.

1. EMPATHIZE

Uncerstand the needs and challenges of the people
you wish to address - building occupants, owners,

and others interested in the topic of energy in
buildings. Engage with a wide range of stakeholders
to gather insights into energy consumption patterns,
user behaviours, and pain points these people
meaningfully associate with the topic.

2. DEFINE

Define clear problem statements by synthesizing the
information gathered during the empathy phase. Identify
typical profil
associate with energy efficiency in buildings. Also, define
hew these relate to your own obje
products and services, and search for synergies.

s and specify typical problems and goals they

ves associated with EPC




EPC ASSESSOR'S JOURNEY

optimize the lea

ansure optimal quaiification
standords for EPC Assessors?

deliver top quality service ta their
customers and the system?.
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INFORM AND MOTIVATE ENGAGE TRAIN AND BUILD CERTIFY PRACTICE EPC PERFORM QUALITY CHECKS CONTRIBUTE TO THEEPC UPSKILL AND GROW

Access toadequate information | As the first step, Interested COMPETENCE In most European countries, ASSESSMENT Continuous qualnycommland COMMUNITY PROFESSIONALLY

is the hiry to spark pply with Following 0 pass q C etforts for should Energy is
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Conclusions v

People-centred means to prioritize the people and their needs. If we want to
improve existing EPCs and EPC systems in this respect, technical,
methodological and quantitative aspects should be - for a moment at least -
considered secondary.

This, of course, does not mean people-centred aspects are the most important.
They are, however, complementary to technical and methodological
considerations, and crucial with respect to ‘'user acceptace’.

If you really want to make EPCs more people-centred, go to crossCert website
and use our tools!


https://www.crosscert.eu/our-solutions/infographics-1

crossCerta
Thank you for your attention! U

Domen Bangi¢
domen.bancic@iri.uni-lj.si
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Harmonising EPCs in Europe y

y

Elena Taxeri, Energy Planning Supporting Systems, Centre
Renewable Energy Sources & Energy Saving (CRES), Greece

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under Grant Agreement No 101033778



CrossCert's journey to investigate the convergence of g’ ossCertn
European EPCs

1. capitalization of previous European experience,
1. cross-testing among countries,
1. culminated in harmonization guidelines.

The CrossCert project involved extensive cross-testing of various European countries'
methodologies for Energy Performance Certificates (EPCs) to explore discrepancies,
similar procedures, and learn from best practices.
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Why we need harmonisation V)

EPCs are fundamental instruments within the European Union's strategy to achieve
ambitious goals for energy savings and combat climate change.

Under the EPBD framework (2002, updated in 2010), Member States created their
own energy performance assessment methods, leading to a lack of EU-wide
convergence.

The harmonization of Energy Performance Certificates (EPCs) plays a vital role in this
effort.

It can provide a standardized measure of building energy performance, which is crucial for
benchmarking and comparing building standards across countries, make new EPC tools
(like SRI'and other metrics) easier to use, or create a common EPC rating everyone in
Europe understands”
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Harmonisation - what is it? U

Similar:
. s R j 5 s Q= ov,"‘;,- ———1———-:::_-:_'-:__— o
Lot ‘nic p S el iy _.:::__,_.___" o
s D oy, =-p b i on
a6l e g' A | B i o
EPC Ratings Metrics and indicators Methodology, Calculation Assessments and Assessors

L If all of the above is achieved, then we could test any building at any
country ending up with the same assessment!
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How achievable is this goal... U

...for countries with different

= Dbuilding stock,

= climates,

= technologies and markets,
= building and energy culture.
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How different are we? v

CrossCert'stesting revealed that while EPC methodologiesacross Europe
share some similarities significant methodologicaldifferencesremain and
hamper the convegrence

= Layout
‘ ‘ ‘ The performance gap,
" methodologies, formats and Calculation inconsistent use of default values or real
data, and
. L
|npUUOUtPUt values ‘ lack of standardised terms

" Proposed energy-efficiency improvements
" Assessors’ background and methodology
" verification/validation mechanisms
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Recommendations for Harmonisation | g'ossCJert

The harmonisation guidelines report proposes a comprehensive set of recommendations for aligning EPCs, paving the way for improved
comparability, transparency, and ultimately a more energy-efficient building stock within the EU. This is a summary of the guidelines:

1. Regulations for Energy Performance Assessment and

Certification

Develop a standardised EU-wide regulation for assessment and certification. This regulation
should build upon existing best practices and incorporate regional specificities where necessary.

2. Input and Output Parameters of the EPC Process

Establish a standardised list of mandatory input and output parameters for all EPCs across the
EU.

1. EPC Checking and Verification Procedures
Implement a harmonised system for EPC verification across the EU.

1. Bridging the Performance Gap

Implement strategies to bridge the gap between predicted and actual energy consumption.
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Recommendations for Harmonisation I vy

5. EPC Databases

Develop a central EU EPC database with a standardised data structure and common protocols for
data exchange.

5. Training and Certification of EPC Experts

Establisha common EU framework for the training and certification of EPC experts.

5. Human Friendliness of the EPC
Develop standardised and user-friendly EPC formats across the EU.

5. Marketing Buildings with Better EPCs

Develop standardised and transparent marketing tools to highlight the financial and
environmental benefits of buildings with strong EPC ratings.
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1St Step A “clustering” approach v

= crossCert achieved to compare EPCs by grouping countries.

= Instead of forcing uniformity, a “clustering” approach—categorizing EPC
approaches based on similarities—could be a practical way to manage these
differences. (climate, building types. methodology)

= Harmonization of EPCs should be balanced with flexible, country-specific
approachesto avoid limiting effectiveness.

= Achieving this balance requires collaboration across policymakers, industry
stakeholders, and researchers.
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Download the summary of

Towards Reliable, Practical, and People-Centred European research results!
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Thank you for participating, for inputs
during the crossCert stakeholder
engagement process and continued
support!
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