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Executive summary

This deliverable D1.3 is part of Work Package 1 (Baseline assessment and definition
for EuB SuperHub) more specially of Task 1.3 (national policies, initiatives, and
current transition challenges: needs of stakeholders in relation to next generation
EPCs). This task has run M2 to M10 in the project and consists of the identification
of needs and expectations of public institutions and market actors in relation to
next generation EPC.

The process by which these exploitable results have been identified is the following:
- Policy papers, initiatives, articles, conference papers, results of EU projects
were analysed with a combined contribution from all partners involved in
this task through a unified shared document (State of the art - Fichiers).
- Each partner has identified the key national stakeholders for the future EPC
and has conducted an interview to collect feedbacks:
[ISBE and UNI for Italian actors,
GEONARDO for Hungarian actors,
HM for German actors,
EIHP for Croatian actors,
EIV for Austrian actors,
UCC for Irish actors,
o CSTB for French actors.
- Based on the various results of the literature analysis and interviews, a list of
the thematic areas has been identified for the KPI study carried out in T1.2.

O O O O O O

The literature reviews at national level mainly reflect governmental needs and
recommendations. Interviews have been therefore essential to complement this
vision with other stakeholders' points of view.

European projects, including part of EUB SuperHub sisters project (ePanacea,
D2EPC, QualDeEPC, U-Cert and X-tendo.), have proposed ways of improving the
EPC fitting. These directions already provide some proposals to address the
recommendations identified in this literature review and has been listed into this
document.

The interviews have been conducted regarding six questions with the aim of
fostering an open discussion:
- Inyour opinion, have EPCs helped you in your day-to-day work? Has it been
successful?
- How can we make EPC more attractive/ more useful?
- What kind of indicators and information can we include in the EPC, in
addition to energy?
- To which extent do you think it is necessary to improve the process of EPCs
- and their quality / credibility, knowing that it could be more expensive?
- How do you imagine an EU building passport? What should it look like and
how to use it?
- Free comments and suggestions



Task 1.3 has played a key role for the identification of the thematic areas considered
the most relevant for the next generation of EPCs, necessary in Task 1.2 activity to
finally get an accurate list of selected indicators for evaluating the energy
performance, sustainability and smartness of buildings in the next generation of
Energy Performance Certificates (EPCs).

The interlinking of these two tasks has been very powerful through the overall
development activity, as highlighted in D12, and this has guaranteed the
achievement of the expected results from both sides.

More in detail, Task 1.3 has contributed to the identification of the thematic areas
considered the most relevant for the next generation of EPCs in Task 12, by
preparing a concise user-friendly Survey, capable of providing feedback from the
stakeholders whose suggestions about next generation of EPC are considered very
relevant for the activity.

This survey helped in checking the priority of each of the thematic areas identified,
through a “bottom-up” approach, by considering the opinion of the stakeholders
involved, coming from different European countries. This crucial activity of Task 1.2
has been carried out in conjunction with T1.3 which has contributed to its end -
result.

To conclude, this document produces recommendations and reference strategies
for improving the framework conditions for fostering the implementation of the
next generation of EPCs. These recommendations, based on the literature review
and interviews, have been organized according to the 4 key-concepts of the
project: improvement, extension, harmonisation and reliability.



Introduction

This deliverable presents the work done in Task 1.3: “EU/national policies, initiatives,
and current transition challenges: needs of stakeholders in relation to next
generation EPCs". This task aims to identify needs and expectations of public
institutions and market actors in relation to next-generation Energy Performance
Certificates (EPCs).

As a reminder, within the frame of Task 1.1 "Mapping of EPCs and sustainability
certifications - Evaluation of effectiveness and impact on the market”, the analysis
of the level of trust perceived by stakeholders towards EPCs and Sustainability
Certificates and of the role that these certificates play in purchasing decisions was
made. The study was carried out based on a series of focus group meetings that
was organized in the partners’ countries and regions covering a wide array of
stakeholders. The results of the focus group meetings reflected the need to shift
the scope of the EPCs from covering energy aspects into a more holistic
sustainability certification that looks at buildings from an environmentally and end-
user-conscious perspective. The participants also highlighted the fact that existing
EPCs lack transparency, which undermines the trust in its credibility.

In order to obtain in-depth and comprehensive stakeholders’' feedback, the Task 1.3
was divided into three main parts.

In the first part, national and transnational policy papers, initiatives, articles,
conference papers, and results of EU projects about stakeholders’ feedback, needs
and expectations on EPCs were collected and analysed.

In the second part, main stakeholders were interviewed about their experiences
and expectations on EPCs within the framework of bilateral meetings or during the
national Local Advisory Team (LAT) meetings (organized as part of EUB SuperHub
Task 6.4) organized in the project partners (PP) countries and regions. The answers
to the specific guiding questions asked during these meetings were collected and
enriched with the analysis of the level of trust perceived by stakeholders towards
EPCs carried out as part of EUB SuperHub Task 1.1.

In the third part, the prioritization of the thematic areas of interest for the next-
generation EPCs was made by sending a “Fast-Effective Survey” to relevant
stakeholders: it was asked to the participants to give a priority level from 1 (low) to
3 (high) to the thematic areas highlighted for the next generation of EPC and their
answers were subsequently collected and analysed.

This deliverable is organized into 4 main chapters:

- The first chapter presents a cross-analysis of national and transnational
policy papers, initiatives, articles, conference papers, and results of EU
projects about stakeholders’' feedback, needs and expectations on EPCs,
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- The second chapter provides an overview of stakeholders’ experiences and
expectations towards EPCs collected during their interviews,

- The third chapter presents the design of the “Fast-Effective Survey” and the
results obtained through its deployment,

- Finally, in chapter 4, recommendations, and reference strategies for
improving the framework conditions for fostering the implementation of the
next generation of EPCs are suggested. They are based on the analysis of
information collected during the three phases of Task 1.3.



1. Analysis of policy papers, initiatives, articles,
conference papers, results of EU projects

To identify the needs and expectations of the building industry regarding the new
Energy Performance Certificate, a literature review was conducted. This study is
divided into two parts. A first look at the national level with feedback from
stakeholders for France, Italy, Hungary, and Germany, complemented by the
national study conducted in the framework of the ePanacea project for Spain,
Belgium, Finland, Greece, Austria, and Germany. Then a second look at the
European level, including feedback from the European EPC sisters’ projects.

1.1  National analysis

Firstly,a summary of the articles' contents is made. Then these articles are analysed
to identify the needs and expectations of the different actors targeted by the
references, and then the recommendations.

FRANCE

The French EPC, called the DPE (Energy performance diagnosis) has been recast
to make it more reliable, more readable, and to consider climate issues [1].
Provided for the 2018 ELAN French law, the recast of the DPE has been applied
on July 1%, 2021, the date on which the DPE has become opposable. This revision
is part of a wider context of accelerating the energy renovation of buildings, of
which the DPE is one of the key tools. It is now possible to use it as a reference for
regulations or specific support depending on the level of performance of the
housing. Thus, in the framework of the law project to prevent climate change and
to improve resilience to its effects, the government plans to prohibit from 2028
the rental of "energy slums", which are the most energy-consuming dwellings
which correspond to the letters F and G of the scale of this new DPE.

With the new DPE calculation, “Union Nationale des Propriétaires Immobiliers”
(National Union of Property Owners) has noted a deterioration in the scores of
nearly 800,000 homes [2]. After the launch of the new DPE in July 2021, changes
on the calculation method for housing were operated and then reactivated on
November 1 [3]. The opposability of the device generates a real legal risk to be
addressed.

Needs and expectations

Government actors:
e A more precise and unified method of calculation by eliminating the so-
called "on-bill" method
¢ Make the DPE legally opposable
¢ A more comprehensive DPE (French EPC), for the benefit of users, that
better considers the climate issues
These needs have been translated into the “new” French DPE framework, in
force since July 2021.

Property owners:




e Revision of the timetable for renovation objectives with a precise impact
study on the consequences of mandatory measures and the reform of the
measurement system (DPE)

e Suspension of the opposability of the DPE to secure legally all parties

e Establishment of a ten-year plan of aid for renovation including strong
signals:

o Definition of a stable fiscal and regulatory framework favourable to
investment

o Remove the tax penalty from aid and subsidies for landlords

o Reform of the ANAH agreement (Rent Affordable) as a powerful tool
to encourage renovation with acceptable tax abatements and
moderate rents.

o Introduction of the energy renovation vacation

o Introduction of a property tax stability pact for owners carrying out
energy renovation work

o Compensation by the State for property tax abatements for energy
renovation voted by local authorities.

More generally, the need is a good estimation of the national labels repartition
linked to a political program.

Recommendations

e The DPE is now based only on the physical characteristics of the dwelling,
such as the building frame, the insulation quality, the window type, or the
heating system, and uses more reliable input data. In addition, the new
method integrates new parameters that will provide a more
representative assessment of the building's performance: energy
consumption for lighting and auxiliary equipment, updated weather
scenarios, consideration of the latest equipment and improved thermal
calculations.

¢ In the same way as other building diagnosis, such as those relating to the
state of electrical installations or the presence of asbestos or lead. The role
of the DPE in the real estate acquisition process will be reinforced. The
opposability of the DPE will make the backing of the energy label of
regulatory provisions (such as the ban on renting the most energy-
intensive housing via the definition of the decency of a dwelling) or
specific aid.

e The design of the document has been revised to make it more reader
friendly, easier to understand for users. The front page will offer a
summary of the most important information and will keep the label
translating the energy performance as the French already know it. The
climate label, which details the greenhouse gas emissions related to the
home will be displayed in addition. To increase transparency, the
estimated average amount energy bills will be displayed in a more visible
and simpler way. These three elements.” energy label, climate label and
estimated bill” will also be mandatory display on real estate ads as of
January 1%, 2022 (provision of the 2019 energy and climate law).

e Take into account the feedback from associations representing DPE or
EPC users before its recast.




e Develop a methodology to estimate the difference or the conditions of
label decrease

e Establish a scalable policy to allow time for owners to react and for
public authorities to estimate the necessary support, as supports to
reduce the impact of the building stock on climate change

HUNGARY

For the development of the Hungarian building sector the following national
strategies are essential in terms of energy policy, legislation and workflows
(buildings energy efficiency and measures): the objectives and pillars of the
National Building energetics Strategy, for the upcoming period (up to 2030),
concerns the renovation of the Hungarian building stock, the lowering its energy
consumption, suitable for publishing later actions plan, programmes, and
intervention framework [4]. Published in November 2017, the National Energy-
efficiency Action Plan specifies policy framework and interventions: energy
audits, energy metering, buildings energy efficiency, public buildings,
governmental buildings, and renovation strategy [5]. The National Energy
strategy for 2030 is an energy carriers market overview, decarbonisation strategy,
with specific focus on greening and energy efficiency in the economy, transport
sector and in households (interventions, indicators, financing, responsible
organization, and timeframe) [6].

Since the 2006 the national regulation follows the recommendation of the actual
EPBD as written deliverables DI1.1. For the actual EPCs and certification in
Hungary, the latest relatively substantial alteration (2021) by the law sets the
following changes: the 25% renewables condition for newly built buildings can be
offset with elevated energy efficiency (insulation) and more energy efficient
appliances (boilers etc.), room temperature conditioning is mandatory above
12sgm, for newly built buildings electronic charging points are mandatory, there
are certain indoor air quality regulations updates. The IT system for certificates
access (view/download) in a central database are restricted, but aggregates
numbers can be requested. An energetic review system for units greater than 70
kW power (effective nominal rating of heating and air conditioning systems) is
well coordinated and mandatory for energy optimization and energy efficiency
reasons. Mandatory built-in control system above 290kW effective nominal
capacity has been set for threshold based on the energy label for all system.

Needs and expectations

The main objective of the national energy strategy is to strengthen energy
sovereignty and energy security, to maintain the results of the governmental bill-
subsidy system (applied on energy too) and to decarbonize energy production.
On political level, the needs and expectations are to strengthen fundamental
interest on renewable energy resources applications (photovoltaic),
heating/cooling solutions powered by clean energy technologies and the
implementation of the Green District Heating Program. Another high-level
ambition is reducing energy consumption in public, industrial and transport
purposes.

Citizens, the consumers of energy, are in the focus point of energy strategy, also
energy diversification and energy supply need to be re-affirmed. It is expected
that support will be intensified towards electromobility and solutions.




Recommendations

The actual general recommendations:
e review of current incentives for energy, energy infrastructure,
renewal of the regulatory environment,
transform production and procurement portfolios,
establishing an energy advisory system,
fund awareness-raising programs and,
mandatory use of an energy officer for energy-intensive business entities.

Planned direct incentives for investing into energy efficiency (2021 - 2027):
e growing impact of the Obligatory Energy Efficiency System in issuing
energy saving certificates
e strengthening the ESCO services for public and private buildings for
effectively applying energy efficiency measures.

ITALY

Two decrees provide a reference for the national EPC:

e The decree n°192/2005 promotes the improvement of the energy
performance of buildings taking into account local and external climatic
conditions, as well as the requirements relating to indoor climate and cost-
effectiveness [7].

e Since June 2015, the ministerial decree EPC, provides a guide for EPC [8]

In recent years, the high energy consumptions and the excessive use of fossil
fuels has led the European Community to adopt new policies aimed at reducing
greenhouse gas emissions. In particular, the Energy Performance Certificates
(EPCs) were introduced in the first European EPBD Directive in order to improve
the level of energy efficiency of buildings reducing energy consumptions and
relative emissions. In this work an analysis on the database of EPCs of residential
buildings was performed. The objective of this EPC analysis [9] was to evaluate
the type of retrofit action and the impact retrofit interventions for the Piedmont
Region and for the city of Turin. The data used for this analysis were extracted
from the EPC database of the Piedmont Region with 867,131 certificates in about
10 years. Geo-referencing of the EPCs it was also possible to correlate the energy
performance of the buildings with other variables such as building and climate
characteristics. The results of this work show that, through retrofit interventions
33-48% energy savings can be achieved. Moreover, there is still a high potential
because the 33-48% of energy savings affects less than 6% of the total certified
buildings, which are about 50% of the total buildings.

The last annual report on energy certification of buildings describes the state of
the art of the energy certification of the national building stock, including
statistical analyses on various parameters extracted from the EPCs issued in Italy
during last year [10].

The 2021 Report includes the analysis of qualitative information on the perception
of EPCs and related processes, acquired through a questionnaire filled in by
officials and decision-makers of Regions and Autonomous Provinces. The
investigation concerns crucial issues relating to the application of energy




certification and suggestions for future legislative and regulatory work.
Furthermore, the report summarizes the needs and recommendations for
improvement expressed by other categories of stakeholders, in particular
property owners and tenants and the credit/financial operators.

The document on the national strategy for the energy requalification of the
national building stock [11], analyses the current energy requalification rate and
the target one, also highlighting the opportunity to conduct an energy
requalification with an integrated approach (energy performance and
improvement of the seismic risk class of buildings) that improves the
effectiveness of the relationship between costs and benefits.

The Integrated National Energy and Climate (INEC) plan [12] describes the
policies and measures that Italy will adopt and implement to accelerate the
decarbonisation process by setting 2030 as an interim milestone for achieving
full decarbonisation of the energy sector by 2050 and integrating environmental
factors in other public policies.

Needs and expectations

Application of EPC, information instruments and relationship between public
and private stakeholders.

e EPC can be used to create energy performance modelling do not indicate
specific parameters regarding thermal comfort and air quality, which are
re-cognized to be the most important indicators to homeowners,

¢ make the EPC more useful, less administrative burden,

Integrate more indicators that are important to improve the quality of life
and wellbeing,

e Improve reliability and credibility of EPC,
e Improve occupant’'s behaviour, awareness and understanding,
e EPC were too complicated and technical for consumers to understand,
¢ Renovation recommendations are vague guide for potential
improvements
Owners/tenants

The main shortcomings reported concern: low credibility of the certification
system as a whole and difficulties in reading/using EPC data. In general, the EPC
is perceived by the owners/tenants as a mere bureaucratic fulfilment that must
be issued in order not to incur penalties and not as a valid tool for obtaining an
objective evaluation of the building energy performance.

This generalized situation is practically reversed when the owner is able to adopt
the financial incentive called "Super Bonus 110%", available in Italy from
01/07/2020. In fact, in this case the EPC assumes great importance for all the
actors involved in the process and above all for the final consumer who perceives
it no longer as a mere bureaucratic fulfilment, but as a useful and indispensable
tool for evaluating and planning interventions of energy efficiency. This clearly
demonstrates the key role those financial incentives can play in increasing and
improving the use of the EPC.

Local authorities (Regions and Autonomous Provinces) express the following
gaps:




e |ack of uniformity at national level in managing EPC processes
e poor valorisation of the EPC in the real estate market
e need tointegrate information currently missing in EPCs

Financial operators

The EPC is the key document to identify the green share of their real estate
portfolio. However, many shortcomings are highlighted. The main one concerns
the lack of homogeneity between the different regions in the format of the EPC
and in the methods of accessing the EPCs databases.

Recommendations

Recommendations from owners/tenants

e Improve quality and credibility of the certification system: this could be
achieved by increasing and improving the EPC processes controls to
identify critical situations, such as the issue of the certificate without the
on-site visit by the certifier.

e Regulate and standardize the rates applied by certification bodies a
general revision is necessary. Very different tariffs currently are applied.
The high number of certifiers increases competition and therefore lowers
the cost of the operation, but in no way, this should compromise the
credibility of the system.

e Provide the end users with a "toolbox" that facilitates knowledge of the
regulatory and voluntary EPC. Synthetic extracts aimed at disseminating
practical knowledge such as, for example, the lists of qualified
professionals, regional toll-free numbers to contact, etc. could be a useful
support.

Recommendations from local authorities (Regions and Autonomous
Provinces)

e Adoption of a common national procedure for the control of issued EPCs:
this approach would allow greater uniformity of verification of the EPCs
issued, would guarantee a homogeneous treatment of energy certifiers,
and would allow the comparison of results throughout the national
territory. Furthermore, 90% of the interviewees would be willing to
participate in a national discussion table on the topic.

¢ Make the average cost for drafting the EPC more homogeneous: remains
among the still open issues as it is characterized by significant variability
on the national market. Over 70% of respondents believe that it is
necessary to define an indicative average cost of the EPC, involving
professional representatives.

¢ Enhancement of the information contained in the EPC: they should be
used more both by real estate agencies and through information
campaigns aimed at strengthening the awareness of end users to the
potential of the certificate.

¢ Integrate additional information into the EPC: over 50% of respondents
believe it is necessary to integrate additional information into the EPC
such as, for example, that relating to indications on real consumption or,
alternatively, the notification of the presence of an energy diagnosis. The
Smart Readiness Indicator (SRI) is seen as another essential element to be
included. Indoor comfort (Indoor Air Quality - IAQ) is also a critical issue,




and suggestions have been received that the EPC should integrate
information on indoor emissions of materials and on the embodied energy

(grey energy).

Purpose of promoting the homogeneous and coordinated application of the
energy performance certification of buildings.

Provide a guide for EPC

Provide the instruments for the cooperation between State and
Regions

Creation of a common information system for the whole national
territory for the management of a national cadastre of energy
performance certificates and heating systems

Create BIM based EPCs

Include comfort and wellbeing indicators (air, thermal, acoustics, etc.),
Create a user-friendly EPC data-sharing platform,

Provide additional training for EPC auditors and ensure only officially
approved and verified software can be applied for certification

Include smartness rating for the building,

Providing more tailor-made recommendations for the cost-effective
upgrading of the buildings,

Developing clear guidance on the EPC presentation to make the
information accessible and to enhance public awareness on energy
efficiency.

The main measures pointed out in the national strategy for the energy
requalification of the national building stock are the following:

continue and strengthen the provision of financial incentives and
consolidate tax relief, while promoting a simplification and speeding up of
the bureaucratic procedures for accessing these measures

incentivize deep renovation interventions using the integration of
multiple financial incentives (for example eco-bonus and sismabonus)
implement targeted monitoring of energy consumption to correctly
identify the properties to be redeveloped as a priority

implement greater integration of energy efficiency measures with the
procedures and prescriptions of territorial urban planning tools

promote training and information campaigns for end users

develop advise and planning tools for citizens: these tools must be
accompanied and supported by database-based IT systems that integrate
all the information available to the Public Administration regarding the
national building stock, such as building land registers, plant registers and
energy performance certificates.

The significant potential for efficiency in the building sector is pointed out in
the INEC Plan.
Regarding EPCs, the following measures are planned:

the reinforcement of minimum and harmonised regulatory approaches
the introduction of measures to improve the quality of energy
performance certificates (EPCs)

promoting the purchase of residences in a high energy class




e promoting the use of demand-response technology, ICT systems and
home automation which permit the monitoring and control of building
performance

e improving tests for verification of compliance with regulations and
technical standards

e improving integration among rules for energy efficiency and renewable
sources in buildings

e evaluating the possibility of introducing energy efficiency obligations in
the event of renovations, where justified in terms of the cost-benefit ratio,
and introducing new limits on the use of cooling installations.

GERMANY

The German climate action plan aims to drop the GHG emissions of the building
sector by two thirds by 2030. As a result, a new German GEG law was introduced
in 2020 [13]. The law aim is to reduce bureaucracy and to harmonize, modernize
and simplify energy-saving legislation for buildings. Thus, the new GEG law
replaces the two old sets of regulations that governed the energy-related
requirements for buildings (Energy Conservation Act
(Energieeinsparungsgesetz, EnNEG) and the Energy Saving Ordinance
(Energieeinsparverordnung, EnEV). Moreover, the new GEG law outline a national
definition of net zero energy buildings as per the EPBD requirements. The new
GEG law allows now for the energy saving requirements to be met for serval
buildings jointly within the neighbourhood. Furthermore, the law demand that
carbon dioxide emissions resulting from primary energy demand or primary
energy consumption of a building are to be entered in energy performance
certificates and it makes it obligatory for buyers or owners to undergo an energy
consultation when single- or two-dwelling buildings are sold or are to undergo
major renovation.

Needs and expectations
e Drop the GHG emissions of the building sector by two thirds by 2030
e Improve the transparency and clarity of the EPCs and reduce
bureaucracy
¢ Harmonize the national energy related laws
e Include other indicators beyond energy
Recommendations
¢ Allow for a neighbourhood scale energy consideration,
¢ Phase out old energy intensive and climate unfriendly heating systems
(oil based),
¢ More options/ flexibility for meeting energy standards,
e Carbon dioxide emissions are included in the EPC,
e Make it obligatory for buyers or owners to undergo an energy
consultation.

In February 2021, a report resulting from stakeholder interviews and online
workshops, carried out in the framework of the ePanacea European project
showed the feedback of end users and other stakeholders of the EPC in 6
countries: Spain, Belgium, Finland, Greece, Austria, and Germany [14].
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Figure 1: ePanacea - feedbacks of end users and other EPC stakeholders — table 1
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improvement

* Indications about the energyheating costs would be the most important information

Regulation for building construction should be tightened
wammmummuwwmmm

EPC for new buidings should have to be updated when plans for the construction change
Certifiers come from different sectors and therefore have different competencies. This
consitules a peoblem for the comparabilty of the EPCs and the recommendations

EPC is not comparable in the national context bacause results can be either 100 imprecise of
overly accurale -> streamline calcuiation method

Environmental and building life cydle indicators (e.g. recyclability, environmental impact and
grey energy) are missing _ )
Including more buiding use information in the EPC for end users (e.g. hints for energy saving in
every-day ide).

Simple benchmarks of the EEC would help end users’ 1o put the information about the EEC into
context

Information about renovation steps should be provided to end users

Spiit the EPC in two different parts: user-friendly and relevant information for the end user,
detailed technical results in a different part, content of the EPC could be reduced for end users
because the EPC in Austria covers a ot

The fGEE indicator, which is often not undersiood by end users could be left out in the version
for end users.

<> Focus on streamiining the EPC for end users instead of adding addiional information (e.g.

EPC is totally standardized and not individual
Additioral hints for everyday energy behavior

mmmmmmmm
Interest in ife indicators

o Crque: EPC is issued before the buiding is constructed (changes are not taken info accoun)

Cribque: requirements to issue an EPC are rather low and broad, 5o that experts with diflerent
backgrounds are allowed to issue EPCs
Mmmumgcummmanmumnu
indicating a registration numbe in the

Site-visits should become mandalory for issuing an EPC

Energy standards should be lowered but quality checks should be implementsd
mﬁdmhwummwwmmm
Use less complex caiculations 10 obtain moce comparable results

EEC is calcutated with regard to the diimate conditions in Potsdam, no matter where in Germany
the building is located

The area used for the calcufation and as indicated in the certificate s not understandable for end
users

The indicator “primary energy demand’ is not understandable or useful for end users.
Additional hints for everyday energy behavior

Information about the thermal insulation in summer, ife cycle assessment indicators and an
annex with e.g. information about the data used for calculation of the EPC s missing

Inclusion of electricity consumption data in the EPC

Different unis should be presented in the EPC, together with a benchmark, so that the reader
Can choose in what unit he/she wants 10 receive information.

Figure 2: ePanacea - feedbacks of end users and other EPC stakeholders — table 2
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The available literatures at national level mainly reflect governmental needs and
recommendations. For some countries, such as Austria and Croatia, this literature
review was not possible due to lack of documentation. For other countries, such
as Hungary, a document base exists but without any expression of needs or
recommendations.

Interviews are therefore essential to complement this documentary vision and to
include other stakeholders' points of view.

1.2 European analysis

In this section, results of European projects and scientific articles present the
needs, expectations and recommendations concerning the EPC at the European
level.

Among the European projects, 5 sisters projects on EPCs have published
stakeholders feedback studies: ePanacea, D2EPC, QualDeEPC, U-Cert and X-
tendo.

The analysis of deliverables and articles was carried out as for the national vision
study. Firstly, a summary of the articles' content is made. Then these articles are
analysed to identify the needs and expectations of the different actors targeted by
the references, and then the recommendations.

ePANACEA

The objective of the ePANACEA project is to develop a holistic methodology for
energy performance assessment and certification of buildings that can
overcome these challenges for building sector: lack of accuracy, a gap between
theoretical and real consumption patterns, absence of proper protocols for
inclusion of smart and novel technologies, little convergence across EU schemes,
lack of trust in the market and very little user awareness related to energy
efficiency.

This ePANACEA report [14] presents the research findings from more stakeholder
interviews and online workshops with end users and other stakeholders of the
EPC. The report provides insights on study participants’ knowledge, perception,
and use of the EPC, as well as their critiques and needs regarding it. The collected
critiques and needs from research participants address different levels of the EPC
(implementation, generation, and use of the EPC).

A second ePanacea’s deliverable [15] contains the stakeholder analysis developed
from the end user perspective within the ePANACEA project, in order to identify
EPC end-users and other stakeholders who are more or less directly involved with
EPCs and may influence end user behaviour and decision making in relation to
the energy performance of their buildings.

Needs and expectations




Collected feedback from interviewees, participants of the user-needs workshops
and REB meetings regarding the completeness of the stakeholder map.
However, the following roles could be added:

O In the South-Eastern REB the relevance of the energy auditor was mentioned:
participants thought that the role of “energy auditors” and energy consultants
should be more important in the public perception to achieve the energy
transition. For instance, the energy auditor has to explain the EPC data and values
to the end user; why the energy consumption is high and what actions can be
done to reduce it. However, this role could be also allocated to the EPC certifier.
Non-residential buildings can implement the EMAS which is conducted by an
energy auditor. During an energy audit, the energy auditor often issues an EPC if
does not exist yet.

O Moreover, the role of technology providers of e.g., PV systems, smart home
installations or the building envelope was considered to be important by
members of the South-Eastern REB. For technology providers it is important that
their technologies are mapped as realistic as possible in the EPC and that the use
of technologies are apparent to end users. Many calculations software for the EPC
do not develop as fast as the market development of technologies. For instance,
it would be crucial to consider EVs or smart homes in the EPC (e.g., what CO2
coefficients and default values are used?).

O It became evident that also research is a stakeholder of the EPC and end users,
too. In line with this, participants of the South Eastern REB mentioned that R&D
is a key factor for future innovative technologies.

U Diverse chambers (labour, agriculture...) and their advising services and energy
efficiency lines were considered to be important to be added to the stakeholder
map by participants of the East-Southern REB meeting. We can comprehend
that diverse chambers and energy efficiency lines might have an impact on the
decision of end users regarding EEMs.

U Finally, the role of town councils in translating technical information of the EPC
to end users was mentioned by an interviewed Spanish policy maker. Therefore,
they can be considered as informants about the EPC and EEMs. During the
German workshop a professional remarked that property managers and
landlords are also end users of the EPC, who use the EPC for real estate
management. Therefore, they are end users and multipliers of the EPC. The
complemented stakeholder map is presented in Figure bellow.




Other Stakeholders

Considering different location,
use and type of building, occupant
age, gender and
education

Implementers of EEMs
craftsmen, e.g. roofers, installers,
‘ painters, construction companies

regional public authorities

+ Compliance and control

Certifiers of EPC
depending on national'regional
requirements, e.g. ELJ and national
certification bodies, architects,
installers, engineers

[ Policy makers, national and

+ Building companies  [Jll + Technology providers

End users of EPC
Building occupants
Building owners
Cooperative ownerships
(Social) tenants
Building managers

Financiers of EEMs
individuals, supported by
national/regionallocal funding
programs, banks
companies

/

* Energy audiors Advisors for EEMs

energy consultants (e.g. engineers,
N architects or installers), friends (who
Informants about EPC and EEMs are experts or have experience)
housing and consumer associations,
non-profit organizations, for

municipalities; energy agencies

Multipliers of EPC
real estate companies, banks, bulding
owners/ property managers: private
individuals, public institutions,
companies

+ Research and
Development

Figure 3: Adjusted Stakeholder Map

+ Diverse chambers
(architects, engineers)

) ] + Town Councils
+ Energy efficiency lines

Based on the stakeholder interviews it can be concluded that there is room for
improvement regarding the EPC in all pilot countries (Spain, Finland, Belgium,
Austria, and Greece) and Germany, although the EPCs differ, regarding the
calculation methodology, completeness of information and visualization.

In most countries awareness about the EPC is low (Spain, Finland, Belgium,
Austria, and Greece). In the first place, end users from all considered countries
perceive the EPC as legally mandatory. Only in DE end users do not even know if
the EPC is legally mandatory or not. It is evident that other factors than the EPC,
like costs and location of a building, play a bigger role in decision making in the
process of renting/buying a building. Most often, interest in energy costs related
to using a building with a certain EEC is mentioned by end users; however,
energy demand is not yet expressed in e.g., €/month or €/year on the EPC. Two
common points of interest, which can be identified based on stakeholder
interviews, is the interest in hints for every-day life to save energy and the need
to be informed about one’s real energy consumption. However, the latter was not
mentioned by participants from Germany (perhaps because the EPC based on
energy consumption exists). In Germany the EPC based on energy consumption
was rather criticized by stakeholders because it would not allow a comparison of
buildings due to the strong influence of the building occupants’ energy
behaviour. Therefore, it might be a good idea to provide data about energy
consumption in addition to the EPC, but not exclusively evaluate the EE of a
building based on energy consumption data. First and foremost, the
methodology for the calculations needs to deliver accurate indicators which
need to be communicated in an understandable way to end users, if the EPC
should become more accepted and useful.

¢ End user: Owners consider it as handicap that they do not know about the
financial implications of owning a building with a certain energy efficiency




class, The lack of trust may be one reason for the discrepancy between
recognising the EPC and using the provided information

Policymakers, national and regional public authorities: Information from
EPC databases can be used by local authorities and policy makers to analyse
the housing quality, to improve subsidy programmes, make targeted retrofit
investments and promote support schemes in the process of designing
policies

Certification bodies: issue the EPC, Certification of possibly many dwellings
EPC informants: energy agencies and housing associations act as
informants about the EPC, also engage in lobbying activities: Want that
customers can make informed decisions, fulfilling legal requirements

EPC multipliers: Real estate companies, private individuals, and banks
contact as multipliers of EPCs: Want that customers can make informed
decisions, fulfilling legal requirements, use the EPCs marketing tool
Financers of energy efficiency measures: standardization of EPC
calculation methods and inclusion of econometric parameters: request of
cross-border comparability; return of investments

Advisors of energy efficiency (EE)measures: Implementation of EE measure
Implementers of energy efficiency measures: Implementation EE
measures, interested in technical data and features of the building

Recommendations

Criteria-set for an adequate EPC

Criteria (EPC should Indicator (level of EPC) Recommendation/ Need Need expressed
be...) Example expressedby  in
Competent and objective Tighten the Other BE, AT & GR
certifiers (1) requirements for EPC  stakeholder +
certification; frain end user
prospective EPC
certifiers
Mandatory site-visits (1) On-site visits must take = Other DE, FI
place when an EPCis | stakeholders
1) Reliable issued
Enforcement and quality e.g. EPCs should be Other AT, DE, GR
monitoring (including site- registered with a stakeholders
visits) (1) central institution and
the EPC should be

controlled after
construction including a
site-visit




.J EUB
SuperHub

Reduce diversity of experts | Tighten the Other AT, DE
2) Comparable who is allowed to issue the | requirements for EPC  stakeholders
a) Inthe national EPC(1) certification

context

Simpler calculation methods Other AT, DE
which might deliver stakeholders

inaccurate but comparable

results (2)

Allowing the recognition of ~ Use a common unit Endusersand | DE
the building, (approaching area (whichis other
individual situation, (2)) obviously related to the = stakeholders
building area)=>
3) Binding international
(individual) comparability
energy rating

Non-technical information for
end users (3)

e.g.no primary energy ~ End users, other | Expressed in all
demand indicator, no  Stekeholders on | participating
annex with technical | Pehalfofend | countries

details users

4) Understandable
for end users

Other
stakeholders
and end users

Fraction of energy from

RES GR,ES

Customizable EPC (2, 3) Interpretation of EPC
based on user profile

(digital solutions)

ES, BE, FI

5) Tangible
(useful for end
users because
it refers to real
life)
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.J EUB
SuperHub

Allowing assumptions about
running costs (3)

Choice of units (e.g. €/
month or year)

Expressed inall
participating
countries

Hints on every day behavior = e.g.: Tips for avoiding = Endusersand  BE, DE, AT, ES,
to save energy (3) overheating in summer  other GR

such as window stakeholders

ventilation at night and

sun protection during

the day

Considering the climaticand | e.g. innovative Other Expressed in all
technical developments and | technologies, solar stakeholders, participating
regulative changes: gains, air quality, RES, | the latter: other | countries
6) Comprehensive additional indicators needed  life-cycle analysis stakeholders
regarding (3) indicators, COz and end users
information > basis to relate EPC with emiss.ic.uns, air quality,
other policy tools e'e“‘"“f’
generation/demand (PV
systems, EV) (3)

For the target group (3) Content, language & Other FI, AT, ES
length should be stakeholders
adequate)
- Split the EPC (3),
reduce content for EU

End user: make the EPC transparent and link the EPC energy values to
monetary values
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DA2EPC

DA2EPC (Dynamic Digital Energy Performance Certificates) aims to set the
grounds for the next generation of dynamic Energy Performance Certificates
(EPCs) for buildings. The proposed framework sets its foundations on the smart-
readiness level of the buildings and the corresponding data collection
infrastructure and management systems. It is fed by operational data and adopts
the ‘digital twin’' concept to advance Building Information Modelling, calculate a
novel set of energy, environmental, financial, and human comfort/ wellbeing
indicators, and through them the EPC classification of the building in question

This report on “Next-generation EPC's user and stakeholder requirements &
market needs” [16] aims to identify current drawbacks of EPCs and future trends
of the market and relevant stakeholders. The results of this research are
anticipated to identify the needs and requirements for the successful
implementation of next generation EPCs.

The report followed two types of methodologies including desk research and
field research. The desk research committed as a set of statements with
questions relevant to challenging matters of (i), Efficiency of EPC methodologies,
(ii) Potential EPC methodologies to overcome past drawbacks (iii) Efficiency of
EPC data collection tools and procedures (iv), penalties and sanctions currently
in force for EPC non-compliance (v) current EPC databases and access. The
statements were answered with as a set of questions relevant to current and
future challenging matters of EPCs. Concerning the field research, the circulation
of two types of questionnaires was conducted according to the ‘Stakeholder
identification and prioritization’ section to a list of stakeholders. The purpose of
the field research was to identify current drawbacks and future trends of EPCs
from the end-users and technical stakeholder’s perspective. The results of both
desk and field research resulted to a set of challenges and recommendations for
the next generation EPCs.

Needs and expectations

List of user requirements:

e The language used on the EPC must be simplified for easier understanding
by an ordinary user.

e Information on a building’s energy efficiency, comfort, and cost savings, will
impact the usability of EPCs as well as purchasing and rental decisions.

e Valuable guidance for energy renovation measures is needed.

e Security surrounding the use of loT devices, sensors and building
mManagement systems.

e Protection of sensitive data when sharing energy related data with third
parties.

e Exclusion of exact building location, i.e., only postcode, and personal data in a
public database.

¢ Incentives for installing smart building technologies for housing companies,
real estate agencies and users, especially those who are not owners of the
building.

e Users value receiving information on the actual performance of their
buildings via a real time platform.




Provision of Comfort indicators including thermal conditions, air quality, visual
and acoustic comfort.

Provision of environmental related indicators

There is a need to further educate and inform people about the advantages
of smart technologies especially for older age groups.

Introduction of smart readiness indicators (SRI) in EPCs. Users will be
informed on the ability of buildings to process information and
communication technologies and electronic systems and to adjust building
operation to needs of occupants and the grid.

Monetary indicators of the whole life cycle cost of heating, cooling, lighting,
and appliances.

Visualization of generated EPCs in a GIS environment, empowering users to
perform various types of spatial and attribute queries. information about
financial grant

User control of different building aspects especially indoor thermal comfort
conditions, indoor air quality and building system'’s energy efficiency.

The use of a combination of graphical and text representation of information
Information on estimated return of investments, cost of renovation
measures, the impact of renovation options on thermal comfort conditions
and information related to the maintenance and operational cost of
renovation measures.

Available financing options presented with a brief description, application
instructions or contact information, or a combination of any of these
representations.

The preferred frequency of building energy class indication ranges from
annually, quarterly, monthly and upon request, with annually being the most
preferred option.

List of technical requirements:

Capability of assessing individual apartments in multi-storey buildings.
Defined input values for new technologies and systems.

Easy-to-use collection tools that recognize more building characters.
Complementary energy audit for existing and renovated buildings, and to
assess energy performance of non-standard building use.

Energy consumption of lighting systems, electrical appliances calculated by
use of actual (hon-default) values

Internal gains calculated by appropriate means, e.g., solar gains.

Dynamic energy consumption databases for operational rating.

Data from utility providers or public authorities.

Use of both asset and operational methodologies

Reduced delays by incorrect project documentation.

Legislative frameworks that advance prior regulations.

User-friendly EPC data, consultation with EPC owner and an increased
certification cost.

Both building operators and owners informed about savings and efficiency.
Authorization of further processing of user owned consumption data.
Prioritization of quality checks linked to user behavior and more onsite
inspections.

Through national EPC databases and a pan-European EPC database.




¢ Adaptation of data model to include input data, comfort indicators, statistics
of building and technical characteristics, system fuel types, accompanying
actual energy consumption and renovation dates and details where
applicable.

e Categorization by building profile and number of occupants.

e Digital links to other databases

e Polluter pay penalties for both user and the building designer after
verification using a comyparison tool to assess real consumption against the
EPC.

Through policy that registers energy data per VAT number, region, and

energy use.

Recommendations

e Establishment of an operational dynamic EPC issued on a regular basis.

e Establishment of EU standards on the classification requirements of
buildings.

e Establishment of novel set of indicators covering environmental, financial,
human comfort and technical aspects of new and existing buildings.

e Theissuance of EPCs based on real-time data and advanced BEPS tools
integrated into BIM.

¢ The integration of smart readiness indicators into the building’s energy
performance assessment and certification.

¢ Intelligent operational digital platform for dynamic EPCs issuance and
real-time building performance monitoring and improvement.

QualDeEPC

The QualDeEPC project aims to enhance the quality and cross-EU convergence
of Energy Performance Certificate (EPC) schemes, and the link between EPCs
and deep renovation.

QualDeEPC will work on EU-wide convergence of the building assessment and
the issuance, design, and use of quality-enhanced EPCs as well as their
recommendations for building renovation. The aim is to make these
recommendations coherent with deep energy renovation towards a nearly-zero
energy building stock by 2050.

Deliverable D2.3 of QualDeEPC project [ 17] analyses the gaps and shortcomings
in the current EPC schemes in the QualDeEPC country partners (Germany,
Bulgaria, Greece, Sweden, Hungary, Latvia, Spain) and national priority
approaches to their resolution. Improving the recommendations on energy
renovation that have to be included in the EPCs along with actions to use these
recommendations in marketing of deep renovation to investors, but also
improving the user-friendliness of the EPCs and other actions to improve their
use in building markets were seen as priorities in most countries.

Needs and expectations

The collected gaps/needs are organized in five categories: 1. Assessment and
certification, 2. Requirements for qualified experts, 3. Independent control
systems, 4. Use of EPC data, 5. Embedding EPCs in wider policies and public
activities to stimulate deep renovation.

Assessment and certification:




e Online tool for comparing EPC recommendations to deep energy renovation
recommendations

e To include default values or validity ranges for input parameters in EPC
software

e On-site inspection during EPC assessment

e Improving the renovation recommendations towards deep renovation

e High user-friendliness of the EPC

Requirements for qualified experts

e Regular mandatory EPC assessor training on assessment and
recommendation required for certification and registry

¢ Regular events and workshops on innovative solutions for deep renovation

Independent control systems

Quality control of both EPCs and assessors

Performing automatic validity check of EPC assessments

Reporting of errors in EPC assessments, from controls, for learning

Deeper control and monitoring of implementation of renovation

recommendations

Use of EPC data

e Controlling and enforcing the mandatory use of EPCs in real estate
advertisements

¢ Linking EPC database to other buildings or energy-related databases

e Guidelines for use of EPCs in advertisements of sales/rentals of
buildings/dwellings

Embedding EPCs in wider policies and public activities to stimulate deep

renovation

e Monitoring the implementation of recommendations given in the EPCs

Recommendations

e To have a deeper control and monitoring (a set-up of quality control scheme)
of whether building owners implemented the energy efficiency actions
suggested in EPC, especially for public buildings; easy if EPC is linked with
financial incentive/financing schemes, or if recommmendations are stored in an
EPC database.

e Improve the renovation recommendations provided on the EPC so that they
become the first step towards individual buildings deep renovation
passports/roadmaps. Assessment software tools should provide such high-
energy efficiency options in high quality as their output for the renovation
recommendations. The first pages of the EPC should present an overview
of such recommendations and (if possible) energy savings, together with
links for further information and financial support.

¢ Make available an online tool that compares energy consumption and
recommendations as per EPC with market average/typical buildings; with
specific deep energy renovation recommendations, which are consistent with
typical elements of an individual deep renovation passport/roadmap.

e Creating Deep Renovation Network Platforms providing one-stop-shops
for deep renovation linked to EPCs, including administrative, energy advice,
financial, and supply-side information to building owners, with active
marketing of deep renovation and EPC, and coordinating supply-side actors
and supporting their marketing, training, and quality.




¢ Improve user-friendliness of various aspects of EPC, such as energy
consumption, presentation of rating and recommendations, potential
energy (and cost) savings and other benefits.

¢ Improve the involvement of building owners during EPC assessment;
foresee on-site inspections and interview/consultation with the owner.

¢ In Assessment Software include practical default values for input data
that come close enough to real data of a building, or in other cases, rather
than exact default values, certain validity ranges for input parameters.

e Performing automatic validity/quality check during assessment and/or
during upload to EPC database for all EPCs, e.g., through automatic online
register to fill in the EPC characteristics and an integrated tool checking these
common elements.

¢ Performing quality control of both EPCs (random sample - compliance
with overall quality criteria) and EPC assessors by an authorised public
body.

¢ Reporting errors or faulty procedures in a central database to create
statistics of common mistakes for training purposes and identify
assessors with high error rates.

e Regular mandatory EPC assessor training on EPC assessment and on
renovation recommendations required for certification and inclusion in
registry. Such training should also enable them to avoid common mistakes.

e Organisation by the national EPC body of regular events and workshops
presenting innovative solutions for deep renovation and implementing
more intelligent and advanced energy measures.

¢ Linking EPC database to other buildings- or energy-related databases

e Energy agencies/public authorities have to produce and update
guidelines for use of EPCs in advertisements of sales/rentals of
buildings/dwellings, issued by, either for voluntary or mandatory use.

e Effectively controlling and enforcing the legal requirement to present EPC or
at least the EPC rating and value in advertisements of sales/rentals of
buildings/dwellings.

U-Cert

The main aim of U-Cert (user-centred energy performance assessment and
certification) project is to introduce a next generation of user-centred Energy
Performance Assessment and Certification Scheme to value buildings in a
holistic and cost-effective manner. U-CERT has a focus on strengthening actual
implementation of the EPBD by providing and applying insights from a user
perspective and creating a level playing field for sharing implementation
experience to all involved stakeholders, facilitated, and empowered by the EPB
Center.

The D2.3 report [18] focuses on finding common threads across the scope of EPC
profiles and stakeholder groups in search of expectations, needs and suggestions
for improved design or improved user-centred contents for future EPCs. The
research involved participants from U-Cert partners countries (BG, DK, EE, ES, FR,
HU, IT, NL, RO, SE, Sl). Some common aspects that emerged from the survey
concern:




Notions of trust, reliability, awareness, and knowledge are central to
perceptions of existing EPCs. People often tend to avoid action related to
investments and improvements of their property for a variety of reasons,
including aversion to change, costs and disruption of life, lack of knowledge
and interest, lack of insight into benefits and opportunities, distrust towards
key stakeholders involved in the certification process etc.

Quality control over the method, work of EPC issuers, and overall compliance
with existing regulation in the construction sector has been reported as one
of the principal weaknesses of the existing EPC systems.

Education of EPC issuers and their professional performance, particularly in
their interaction with clients, have often been reported as one of the principal
weaknesses of existing EPC schemes. As such, these aspects must be seen as
important factors regarding perceived quality of EPC schemes, and
furthermore, as an integral part of EPC product and services.

Needs and expectations

Main gaps identified by the research's participants are the following:

Ineffective public policies. Public policies often fail to drive demand for EPC
services, making it hard for the market to properly develop.

Lack of motivation and interest on the side of experts in construction and
renovation. Architects and designers are reportedly often not interested
and/or motivated to integrate energy efficiency as a priority in their work.
Lack of reliable information. Not enough information is reaching the end users
and investors to drive/create demand for specialized (EPC related) services. In
part this is due to passive market players — brokers, sellers, experts in
construction and renovation — who fail to promote such services. Similarly,
there is no sufficient information from the side of public authorities regarding
the need and benefits to have or consult an EPC.

Fragmentation of construction and renovation sector. The construction and
renovation sector are fragmented. Individual suppliers of products and/or
services are concentrated on their own business success and not on
development of working concepts or pursuing collective goals.

Lack of financial incentives. Current support from banks and other financial
institutions for implementation of EPC goals is insufficient, even for financial
products based on the European programmes or policies

Education of EPC issuers and their professional performance, particularly in
their interaction with clients, have often been reported as one of the principal
weaknesses of existing EPC schemes. As such, these aspects must be seen as
important factors regarding perceived quality of EPC schemes, and
furthermore, as an integral part of EPC product and services.

Recommendations

Access to systematic (public) funding for energy efficiency measures has
been pointed out, particularly on the institutional levels, as a key driver of
demand for EPC products and services.

Developers and implementers of future EPCs should strive for positive
publicity and invest in strategies to raise general awareness about Energy
performance of buildings and the specific role of EPCs in this context. This
includes aspects of knowledge transfer, educational contents, promotion, and
marketing, all affecting the general public attitudes and opinions regarding
the EPC products and services and the underlying policies.




e To enhance the impact of the EPCs on Energy performance of buildings, the
certification schemes should evolve to communicate efficiently key aspects
of human-building interaction in relation to energy performance. They have
to provide better content and utilities to the users — including indicators of
IEQ, meaningful financial indicators, meaningful improvement measures and
renovation guidelines, easy access to expert services etc. — as well as the
design of both the product (the EPCs) and services (the certification
process) to make them more interactive, people-friendly, and
comprehensive.

e Promote and campaign: Set up a promotion and/or marketing strategy -
Launch national (marketing and promotional) campaigns to demonstrate the
importance of EPC. Engage mainstream media in the campaign. The aim
would be to raise people's awareness on the energy efficiency of their
buildings, and for which the EPC could be the tool.

¢ Digitalization and automation are considered to be an important part of the
EPC future. Everything that can be digitized and automated should be done.
Use of resources should be shifted from the making of the EPCs to
consultancy (with regards to securing an optimal output with regards to
energy efficiency measures).

e Provide exclusive benefits. Based on as reference points for (successful)
investments in energy efficiency, owners who invest in renovation of their
property should be given exclusive benefits, such as tax cuts or comparable.

X-tendo

X-tendo (eXTENDing the energy performance assessment and certification
schemes via a mOdular approach) aims to support public authorities in the
transition towards improved compliance, reliability, usability and convergence
of next-generation energy performance assessment and certification of
buildings. X-tendo will thus develop a modular toolbox that covers different
features of innovative indicators as well as innovative data handling approaches.

The analysis presented in this paper [19] was carried out in the frame of the X-
tendo project (X-tendo, 2019), which is developing a framework of ten “next-
generation EPC features” aiming to improve compliance, usability, and
reliability of EPCs. The main objective of this paper is to study the end-users
needs and expectations towards the future EPCs through a survey conducted in
five European countries (Denmark, Greece, Portugal Poland, and Romania).

The X-tendo 10 developed features are (i) smart readiness indicator, (ii) indoor
comfort, (iii) outdoor air pollution, (iv) real energy consumption, (v) district
energy, (vi) EPC databases, (vii) building logbook, (viii) enhanced
recommendations, (ix) financing options, and (x) one-stop-shops.

The consumer survey was conducted in April 2020 using online interviewing
methodology. A total of 2563 end-users took part in the survey. The target group
of the survey were homeowners, landlords and tenants. The focus of the survey
was on a very specific audience of people who have bought, rented, sold, let, or
renovated property in the past five years.

Needs and expectations

o different frameworks and methodologies exist in the EU; there are also
regional differences in some countries




aspects like indoor environmental quality and smart data usage are not
covered in EPCs

the introduction of new indicators is limited despite the obvious potential of
EPCs

EPC scheme does not enjoy great popularity

the acceptance of EPCs by the public is very much dependent on the
perception, willingness to use, and interest of end-users in EU member
states

EPCs have shown limited use to homeowners

Recommendations

EPCs must provide an improved and more reliable service tailored to the

end-users

inclusion of new EPC indicators within the following:

+ five technical features: smart readiness, comfort, outdoor air
pollution, real energy consumption and district energy, and

« five innovative features to handle EPC data: EPC databases, building
logbook, enhanced recommendations, financing options, and one-
stop-shops

EPCs should support local authorities, real estate agencies and research

activities

using EPCs to monitor and evaluate policies and develop more impactful

future policies

EPCs should become instrument in overcoming the challenges of

decarbonisation, deep renovation, access to finance, tailored advice, healthy

buildings, real estate prices, future energy conservation and sustainability as

a whole

EPCs should contain information on the presence of smart technology,

because smart technology helps to save energy and increase comfort

EPCs should contain information on comfort (e.g., good outdoor air quality,

thermal and ventilation comfort, visual comfort, no noise nuisance - acoustic

comfort) and outdoor air pollution

a monthly overview of energy consumption of each appliance in the

household is helpful to better manage energy usage

EPCs should contain information on the energy use and costs of previous

occupants, i.e, related to their own home

homeowners want tailored information on how to reduce energy usage

based on real energy consumption

real-time energy use via smart meter helps to better manage energy

usage

EPCs should contain information on the distance of building to the existing

district heating grid and on the current and estimated future efficiency CO2

emissions and share of renewables in the closest district heating system

EPCs should contain information on energy performance score of similar

buildings nearby

the presence of building logbook is very important for those who are

buying/renting property, or for building owners and tenants that are

conscious about their energy use

building logbook should contain the following information: property's

condition especially condition of walls and roofs, window glazing and

insulation, the equipment age, maintenance activities, the contact




details of previous contractors and transaction prices, renovation
activities completed up to date

¢ EPCsshould contain information on previous energy renovations, on
available measures and relevant recommendations - cost related
information for each renovation measures would be most useful

e EPCs should contain information on financial support for the end-users, on
how to access different financing options for renovations

e one stop shop for renovation-related questions: calculations, advice and
price quotes for renovation measures, estimation of future (energy) cost
savings from renovation measures

Building Energy Performance Certificates for the people (Webinar)

In order to understand what people (experts and general users) really think about
the EPCs, experts and researchers from BEUC, the European Consumer
Organisation, and seven Horizon 2020 sister projects of the Next Generation
EPCertificates cluster came together in this web workshop to share their
knowledge [20]. This event came to crown two months of prior exchange of
insights and experience as an attempt to make a collective step towards people
centred EPCs.

Previously, focus groups have been organized in 12 European countries (Bulgaria,
Denmark, Estonia, Spain, France, Hungary, Italy, Netherlands, Romania, Slovenia,
and Sweden), involving a total of 88 EPCs experts and 103 general users. The
guestions for the experts panel were related to how to improve the EPCs quality
and to make them more useful for the people and more user-friendly, while the
guestions for the general users panel were about their experience and their
opinions about the EPCs.

Needs and expectations

The results obtained showed that, even ifin theory the EPC is seen as a useful tool
with a great potential, in practice it is perceived as “expert biased” and very
difficult to be understood by general users and as an administrative necessity
more than a reliable tool.

Recommendations

EPCs should be meaningful in the everyday life, having an impact on the choices
linked to energy use, being more intuitive, including stress aspect such as health,
safety, well-being, etc. and enabling a facilitated a systematic learning
progression of users.

They should be more digitalized and should improve the user's experience
thought a more attractive and easy-to-use design adjusted to different publics
and reducing the complexity of data contextualization. Also, the quality of
certification services should be improved.

They should stimulate an efficient coordination and collaboration between the
key stakeholders.

They should be a strong public awareness support, using positive promotion and
publicity and should have a more practical real-life value being a starting point
(roadmap) of maintenance and renovation and suggesting scenarios for typical
user profiles, case-specific improvement measures and reliable estimation of
resources and impacts.




In the following, research articles complement the analyses carried out by
the EUB SuperHub sister's projects.

Commission guidance on how to implement revised EPBD provisions
on building renovation

Commission guidance on how to implement revised EPBD provisions on
building renovation [21] (written on December 2021, after the 8-10 December 2021
CA EPBD plenary meeting) Aiming to ensure a uniform understanding across
Member States in the preparation of their transposition measures and effective
implementation of the amended Energy Performance of Buildings Directive
(EPBD), the European Commission published Recommendations on how EU
countries should implement the revised EPBD building renovation provisions
into national law.

Needs and expectations

Together with the proposals presented on 14 July, the revised Energy
Performance of Buildings Directive supports the development of renewable
and less polluting energy systems for our homes and public buildings. They will:
e decrease emissions

e save energy

o tackle energy poverty

« facilitate renovation

¢ improve quality of life

¢ generate jobs and growth

Recommendations

Key proposals for homes and buildings:

¢ The revised Energy Performance of Buildings Directive will facilitate and
increase building renovation, modernising and decarbonising the EU’s
building stock. It is an essential part of delivering on the Renovation Wave
strategy.

« The new Effort Sharing Regulation sets emission reduction targets for all
Member States by 2030 for sectors including buildings.

¢ Therevised Energy Efficiency Directive and Renewable Energy Directive will
make buildings more energy efficient and boost the use of renewable
energy in buildings.

e Emissions Trading for building fuels will speed up emissions reductions and
stimulate investments in renewables and energy efficiency.

¢ The new Social Climate Fund, funded by revenues from emissions trading in
road transport and buildings, will provide financial support to citizens, in
particular the vulnerable households, to invest in renovation or heating
systems and ensure a fair transition.

Territorial Assessment CESBA Alps

CESBA stands for Common European Sustainable Building Assessment and
represents a bottom-up initiative towards promoting a harmonization of
sustainable building assessment throughout Europe.

Its objective is to facilitate the development and implementation of policies and
strategies at territorial level based on common assessment tools. Focus of the
tools is the relation between the built environment and low carbon sustainable
territories [22]




In January 2022, Territorial Assessment CESBA Alps wrote recommendations for
Decision Makers [23].

As most of the 12 partners were territorial actors, the recommendations made in
this bibliography are considered as those of public territorial actors.

Although the recommendations provided are broader than those for the
building, they provide an overview of the KPIs identified at the territorial level. A
level which may include a variety of buildings as a “built environment”.

Needs and expectations

Recommendations

The testing results of the KPIs in the nine regional entities showed that the
proposed KPIs should be kept, even though some of them could not be
properly calculated so far or had to be modified. In the end, the project partners
agreed on a list of 18 mandatory and 11 recommended KPIs. All KPIs are part of
the territorial performance assessment module. Territory and Environment,
Energy / Resources, Infrastructure / Service, Society, Economy, Mandatory
KPIs

Mandatory KPIs

Issue

Territ. and environment

Category

Land
Water quality
Water quality

Criterion

A1.6: CO2 sequestration through bio-sequestration
A2.4: Good ecological status: surface water bodies
A2.7: Good ground water body chemical status: groundwaters

Nature/biodiv. A3.1: Green infrastructure
Landscape A4.6: Protected natural heritages
Landscape A4.T: Protected cultural heritages
Waste A5.6: Recycled share of produced waste
Emissions A8.1: Greenhouse gas emissions
Quality of air A9.1: Exposure to air pollution
Energy/resources Energy consumption B1.1: Final energy consumption
Energy consumption B1.8: Primary energy consumption
Energy consumption B1.20: Degree of renewable energy consumed
Water consumption B3.1: Consumption of water
Land/building stock B4.6: Intensity of land use
Infrastructures/Service Mability C1.11: Modal split of public transport
Society Socio-economic aspects D2.3: Poverty and social exclusion
Socio-economic aspects D2.19 Occupation by gender
Socio-economic aspects D2.20 Gross income
Economy Agriculture E4.2 Organic farming

Recommended KPls

Issue

Territ. and environment

Category

Exposure to noise

Criterion

A12.1 Exposure of households to noise

Energy/resources Land/build. stock B4.1 Efficiency in the use of existing residential buildings
Land/build. stock B4.2 Efficiency in the use of existing non-residential buildings
Land/build. stock B4.16 Recycled share of construction waste
Infrastructures/Service Mobility C1.2 Performance of the public transport
Society Demography D1.1 Population balance
Demography D2.27 Employment rate (15-64 year olds)
Demography D2.29 Design for all
Local Economy E1.17 Assessed sustainable standard
Economy Tourism E3.16 Sustainable tourism




Review of building energy performance certification schemes towards
future improvement

The next generation EPC should rely on BIM technology, benefit from big data
techniques, and use building smart-readiness indicators to create a more reliable,
affordable, comprehensive and customer-tailored instrument, which could
better represent energy efficiency, together with occupants’ perceived comfort,
and air quality [24].

Needs and expectations

e EPC do not indicate specific parameters regarding thermal comfort and air
quality, which are recognized to be the most important indicators to
homeowners,

¢ make the EPC more useful, less administrative burden,

¢ Integrate more indicators that are important to improve the quality of life
and wellbeing,

¢ Improve reliability and credibility of EPC,

¢ Improve occupant's behaviour, awareness and understanding,

e EPC were too complicated and technical for consumers to understand,

* Renovation recommendation are vague guide for potential improvements

Recommendations

¢ Create BIM based EPCs,

¢ Include comfort and wellbeing indicators (Air, thermal, acoustic, etc),

e Create a user-friendly EPC data-sharing platform,

e Provide additional training for EPC auditors and ensure only officially
approved and verified software can be applied for certification,

¢ Include smartness rating for the building,

¢ Provide more tailor-made recommendations for the cost-effective
upgrading of the buildings,

¢ Develop clear guidance on the EPC presentation to make the information
accessible and to enhance public awareness on energy efficiency.

Stakeholder expectations on sustainability performance measurement and
assessment. A systematic literature review

In light of the large and growing number of publications, this one [25] exposes a
major practice-research gap. To explore the gap between the flourishing number
of publications and the disappointment of stakeholders, this paper analyses how
current literature on sustainability performance measurement and assessment
addresses stakeholder expectations. The article proposes a framework,
distinguishing expectations related to the six stakeholder roles along the
sustainability performmance measurement and assessment process.

Needs and expectations

e Standard setters (standardization bodies): aim for easy use and operability,
while pursuing scientific, complete, robust approach

e Process enabler (experts, rating agencies, specialists, and researchers):
expect process to be simple, widely usable transparent. Scientific, verifiable,
controllable, and to provide regional differences and create marketable
results

¢ |Impacted stakeholders (consumer): assessment criteria that reflect people's
values and that are legitimate and meaningful




¢ Information providers: appreciate Clear, simple, relevant, and explicit
indicators

¢ Results user: require reliable, Understandable information, which is
accountable, desire accurate, complete, comparable. documented, and
consistent data

e Decision makers: clear and manageable amount of indicators or even one
aggregated, single measure

Recommendations

« Balance accuracy (usually preferred by research) as well as simplicity
(usually preferred by practice)

¢ The framework offers insights into which stakeholder roles exist and
provides an indicative overview of their expectations. Integrating these
expectations might already increase satisfaction

¢ Public policy and governance, the framework can draw attention of
stakeholders to the necessity to consider the needs of addressees and
decision makers in the development of SPMA

Energy Performance Certificate for buildings as a strategy for the energy
transition: Stakeholder insights on shortcomings

This work [26] investigates how the governance of the performance certification
scheme could be improved with the objective of a more robust EPC scheme.
Based on a qualitative study through interviews with energy experts the current
EPC system in Switzerland is characterized, allowing to understand important
limitations. The insights help to shape a list of recommendations for further
development of the EPC scheme.

Needs and expectations

¢ Integration in the design process: EPC is not used to guide the design but is
instead prepared only at the end of the design stage to validate the choices
made after the architectural work

e The EPC Expert/ Auditor: lack of adequate up-to-date training

¢ Monitoring: lack of monitoring of the energy consumption after issuing of
the certificate as major limitation of the current certification scheme

¢ Data quality: low input data quality for existing buildings

o Collaboration between stakeholders: new business models may allow to
bring together stakeholders who would otherwise not collaborate

e Subsidies and enforcement of the law; insufficient to incentivize the owner
to adopt more expensive energy-efficient measures (the repair alone incurs
a much lower cost than of its combined installation with the solar thermal
system, hence influencing the choice of the owner) even of not legal they
prefer lower cost. due to the very high capital cost and the lack of control by
the authorities, this often happens

Recommendations

e Itis recommended to integrate the EPC in the design process, starting
from the early design stage and using it as a decision-making tool.

¢ |tis recommended to enforce and update the training of the EPC Expert,
including more demanding exams and mandatory follow-up courses.




e Itisrecommended to allocate more time to the preparation of the EPC, in
order to give the Expert time to thoroughly examine the building and
provide solutions that are more energy efficient.

e Itisrecommended that especially larger buildings are monitored as pre-
condition for good maintenance, fine-tuning, and repair, whenever required.

e |tisrecommended to make use of service contracts, e.g., in the form of an
Energy Optimization Contract (for simple tuning of the installation and its
monitoring) or of Energy Contracting solutions (energy supply contracting or
energy performance contracting) where good operation is in the
contractor's own interest. In other words, the difference between the
expected consumption and the achieved once can be minimized by
holding all the actors involved accountable (economically and morally).

e A stronger commitment is also required from the national and/or local
authorities, which can help to reduce energy consumption through more
rigorous controls on the compliance with building codes, by means of
sanctions in the case of non-compliance

Linking energy efficiency indicators with policy evaluation - A combined
top-down and bottom-up analysis of space heating consumption in
residential buildings
Focusing on space heating consumption in the residential sectors for Germany
and Switzerland. A major aim of this analysis [26] is to show the contribution of
energy efficiency policies (such as thermal building regulation, subsidy
programmes, fiscal measures etc.) towards the changes in this indicator. The
results show that the progress in energy efficiency (both autonomous and policy
induced) in both countries had the greatest effect (-776 PJ for Germany, 42 PJ for
Switzerland) regarding the change in energy consumption for space heating in
the period from 2000 to 2016. However, the impacts of “technical and comfort”
rebounds (+436 PJ for Germany, N/A for Switzerland) and other developments
such as societal changes (+316 PJ for Germany, +35.5 PJ for Switzerland) were

found to compensate for a significant part of the energy efficiency gains.
Needs and expectations
The societal and technical rebound effects have strongly influenced the energy
savings in space heating in Germany'’s residential sector and eroded a large share
of the impact potentially achieved by policy induced and autonomous energy
efficiency improvements. Not only rising room temperatures contribute to this
overall rebound effect, but also inappropriate operation of the heating
system by the resident, overdesign of the heating system (i.e.,, heating loads
too low), changes in heating from radiators to underfloor heating (“thermal
inertia”). Further reasons can be over ventilating by the residents or technological
failures (regarding installation of heating systems or insulation or usage)
Recommendations

The European projects listed in this study present extremely detailed
recommendations, going so far as to specify various KPIs that should be considered
to meet the needs of the various EPC actors.



EUB
SuperHub

The scientific articles open the field to recommmendations that go beyond the needs
expressed such as the concept of offering new services based on energy

optimisation or to review the energy saving in the design phase with a sizing more
adapted to the use.

39



2. Identification of stakeholders needs and
expectations

The objective of this project’s step was to collect stakeholders' feedback about their
experiences and expectations on new generation EPCs. This information adds to
Task 1.1 results and aims to establish a complete picture of stakeholders' visions and
needs related to EPCs. In the next paragraphs, the Task 1.1 results are quickly
summarized (par. 2.1), then the interviews' approaches adopted, and the results
obtained are described for each project partner (PP) (par. 2.2). The chapter ends
with a summary of collected answers (par. 2.3).

2.1 Task 1.1 focus groups’ feedback

Within the frame of Task 1.1 “Mapping of EPCs and sustainability certifications,
Evaluation of effectiveness and impact on the market”, the analysis of the level of
trust perceived by stakeholders towards EPCs and Sustainability Certificates and of
the role that these certificates play in purchasing decisions was made. The study
was carried out on the basis of a series of focus group meetings that was organized
in the partners’ countries and regions covering a wide array of stakeholders.

The results of the focus group meetings reflected the need to shift the scope of the
EPCs from covering energy aspects into a more holistic sustainability certification
that looks at buildings from an environmentally and end-user-conscious
perspective. The participants also highlighted the fact that existing EPCs lack
transparency, which undermines the trust in its credibility. More feedback is given
in the lists below.

About the contents of EPCs:

- Observation of a fragmented nature of EPCs and sustainable certifications
(SCs) in the EU

- Need to shift from energy to a more holistic view

- EPCis perceived by the end-user as a mandatory paper and not as an added
value

- Lack of transparency

- Information not adapted to non-experts

- Preference of a unique national system and some fear for an EU-wide
harmonised EPC

- Toinclude in the certificate a one-page summary, something everyone can
understand

In order to boost the credibility of EPCs:

- To introduce quality controls (even random) at a regional level to evaluate
certificates data

- Need of a proper training of new professionals (including practice)

- Need of certified professionals (it may help having a national/EU register)

- To promote fiscal incentives for building renovation



- Need of pervasive (and cluster tailored) communication campaign to explain
benefits of investing in sustainability

- To use calculations closer to the operation systems of the dwellings

- Low-cost of EPCs leads to low-quality results, that undermines credibility

- Sustainability schemes and related certificates have more credibility than
EPCs but are complex and too expensive

2.2 Results achieved through interviews

The stakeholders’ interviews took place during the 1*t national LAT (Local Advisory
Team) meetings or within the framework of bilateral meetings organized and
animated by project partners.

The contents of the guiding questions asked during these interviews were
determined by all the partners during a general meeting. The 6 questions identified
are listed in Table 1. Subsequently, each partner adapted the conduct and mode of
the interviews to their own context and needs.

In your opinion, have EPCs helped you in your day-to-day work?
Has it been successful?

How can we make EPC more attractive/ more useful?

What kind of indicators and information can we include in the EPC, in addition
to energy?

To which extent do you think it is necessary to improve the process of EPCs
and their quality / credibility, knowing that it could be more expensive?

How do you imagine an EU building passport? What should it look like and how
to use it?

Free commments and suggestions

Table 1: Base for the guiding questions identified for the stakeholders'
interviews

The stakeholders invited by each country, the interviews methods adopted, and
the results obtained are summarized in the following sub-sections.

2.2.1 Austria

Austrian stakeholders' interviews were held partly during their first national LAT
meeting, which took place online on December 12", 2021, and partly by means of
bilateral meetings. In the LAT meeting, 4 participants attended, answering 5
guestions defined by the interviewers, after a short introduction describing the EUB
SuperHub project. These are marked in Table 2 as interviewees 1to 4. The rest of
the interviews (see participants 5 and 6 in Table 2) were bilateral meetings.



Participant's Participant’s profile

number
] Building physicist / Sustainability assessment "Municipal Building
Certificate (KGA)" professional
5 Building physicist / Sustainability assessment "Municipal Building

Certificate (KGA)" assessor

Representative of the association of Vorarlberg municipalities /
3 Sustainability assessment "Municipal Building Certificate (KGA)"
professional

4 Vorarlberg government representative / EPC responsible person
5 Baubook database / Building product researcher
6 Environment Manager of a City (> 30 000 inhabitants)

Table 2: Austrian stakeholders' profiles

Some people represent dual roles because they are already developers,
companions, or certifiers in our sustainability assessment "Municipal Building
Certificate (KGA)".

The following are the questions asked to the 6 participants, formulated a bit
differently compared to the list of Table 1:

How can we make energy performance certificates better?

How do you imagine an EU building passport?

Can you imagine a central administration of European building passports?
How would you use it?

What should it be able to do?

(GNP NI

Austrian stakeholders’ collected answers

Regarding the needs for the next generation EPCs, the wishes of the local
authorities differ greatly from those of the energy certificate calculators.

How can we make energy performance certificates better?

The Government representative (participant 4) really appreciates current EPCs and
emphasizes the fact that, as the EPC's energy demand is calculated using
standardized average user profiles, it is perfect for defining user-independent
requirements and for the optimization of renovation concepts, which are based on
the expected profile of future users (for example, the number of expected
occupants has a high influence on the expected domestic hot water heat demand
and thus on the economic efficiency of different solution options during a
refurbishment). In addition, the target group-oriented presentation of results is
easy to understand in case of sale/rental and optimized for consulting in case of
thermal renovation measures. The EPCs, for him, are supportive of building
authorities and funding agencies in terms of simple and harmonious assessment
as well as quick processing.



One of the building physicists (participant number 1), on the other hand, criticizes
the fact that currently nine out of ten building services concepts cannot be
correctly represented in the energy certificate, since the methodological
approaches for a realistic forecast of energy efficiency (can) deviate from the
methodological requirements for the building code requirements. To link to their
previous answer, building physicist 1, who also accompanies the processes in the
KGA, says that they would like to see a presentation of the "realistic" building
performance and the building code verification with a comparability of the building
in one tool.

The other participants added that they would like to find in EPCs:

A calculation method where the calculator cannot choose between
simplified calculation with default values and detailed input. In his opinion,
there would then be fewer possibilities to influence the result and the
calculations would be more comparable and legally secure.

— Acentral and unambiguous key figure, which the user can compare with his
meter reading (electricity, gas meter). The other key figures should fade into
the background for the user. The benefit for tenants, buyers, and owners
should be strengthened.

— A real digital energy certificate, whose data could be used for further
calculations, e.g., for a refurbishment.

— Avrepresentation in the building assessment that shows the degree of target
fulfilment. This target fulfilment would be differently easy to achieve
depending on the region and different climates. For example, a building in
Southern regions easily achieves a low heating demand but has difficulties
solving the summer case with little energy.

In addition, the fact that EPCs are not trade law requirements, enables the issuance
of energy performance certificates to a broad field without further training
measures even if well-trained assessors should be essential for the high quality of
this certification. Another problem linked to the fact that it is not mandatory is its
high cost. For participant 3, the costs and effort of the evaluation system must
remain in good proportion. It should be possible to certify buildings with a
justifiable effort from approx. 1 million construction costs in order to be effective on
a broad scale.

How do you imagine an EU building passport?

For most participants, an EU building passport will be a common tool supported by
technically sound EN standards, able to link different values for good performance
with different climates using region-specific harmonized conversion factors.

Can you imagine a central administration of European building passports?

While for participants 1, 2, 3, and 4, it is possible to use one energy certificate all over
Europe, the managing director of the baubook platform and product researcher
(participant 5) considers it useful to highlight the status quo and the challenges of



the European non-harmonization in the field of energy performance certificates
and life cycle assessment in the building sector and possible ways towards
harmonization.

For her, there are currently two basic approaches to life cycle assessment
throughout Europe: the horizontal standards of CEN/TC 350 Sustainability of
Buildings and the Product Environmental Footprint (PEF) developed by the
European Commission. The two approaches have been harmonized regarding the
indicators to be reported and the underlying impact assessment methods, but still
differ in methodological details.

In the building sector, the horizontal standards of CEN/TC 350 (i.e. General product
categorization rules for the preparation of environmental product declarations
(EPDs) of building products) and EN 15978 (Calculation method for the assessment
of the environmental quality of buildings) have been more widespread so far. Both
standards are not specified in such a way that uniform LCA rules result from them.
The LCA rules are applied nationally or even EPD-specifically and thus the results in
the indicator values differ considerably as a result.

As for her, there is no harmonized European approach either to energy
performance certificates or to life cycle assessment in the building sector, the goal
of installing a Europe-wide tool is therefore doomed to failure from the outset.

How would you use it?

If there were a European digital energy certificate, the data could be used for
further calculations. For example, a GIS representation of an entire
neighbourhood/city with integrated renovation could be done, to increase the
renovation rates through a comparative representation of existing buildings. A
representation that makes it possible to link energy producers and energy
consumers in order to show solutions of e.g., district heating networks, would also
be interesting.

But there can be problems as to who should commission and pay for the
calculations. In addition, it is questionable in what form energy certificate
manufacturers will be willing to make the data collection, which involves a lot of
effort, available to the general public (for example, owners of non-refurbished
buildings have no incentive to show their building in comparison). It must also be
clarified who will assume liability for the correctness of the data of existing
buildings, since there are generally uncertainties, especially in the case of
component structures.

What should it be able to do?

In addition to energy, for the Government representative, the climate impact of the
building materials and technical equipment used, both for initial installation and
for cyclical maintenance and renewal should be included in the European building
passports. In a further step, it would also be desirable to have an indicator that
provides information on the further usability after the end of the utilization phase
(cradle to cradle). This assessment should also include components outside the



conditioned building envelope - at least in a simplified form (a possible
underground parking garage, for example, via the number of parking spaces). In
the sense of best possible information, indicators can help clarify essential spatial
planning aspects that have a high impact on infrastructure costs (land
development, etc.) and a high impact on mobility behaviour (connection to public
transport).

Any SRI should also include an assessment of grid efficiency. It isimportant that the
SRI does not overestimate the impact of smart home regulations in relation to their
ability to save energy. In the worst case, the SRI would contribute to the fact that
mostly limited available funds flow into short-lived electronic gimmicks instead of
being able to have a long-term effect in an energy-efficient building
envelope/building technology.

The representative of the association of municipalities adds that the system could
be adapted to regionally available building materials. A high rating would be given
if regionally available building materials are predominantly used. He also mentions
the criteria of climate change adaptation.

2.2.2 Croatia

Croatian stakeholders’ interviews were held during their first national LAT meeting,
which took place online with 15 participants (most professionals and a few non-
experts). During this session, an online survey was conducted with the main aim to
collect feedback about the needs and expectations of public institutions and
market actors in relation to a next-generation EPC.

After a short introduction describing the EPBD, the Energy Certification process in
Croatia and the EUB SuperHub project, a link to an online survey prepared using
Google Forms was forwarded through chat to the LAT members. The prepared
online survey covers the following two topics:

Current building certification process in Croatia (10 questions)

1. Are you satisfied with the current building certification process in
Croatia?

2. Explain your answer to the previous question?

3. To which degree do you trust the calculated energy values (useful,
delivered, and primary energy) presented in your national EPC?
Explain your answer?

4. Which rating method would you find it more trustworthy (asset
ratings or operational ratings)?

5. Explain your answer to the previous question?

6. Would an EU wide unified EPC be more or less trustworthy than a
national one?



7. In your opinion, what are the key success aspects for using EPCs in
Croatia?

8. In your opinion, what are the key barriers for using EPCs in Croatia?

9. How can we make the existing energy certificate in Croatia MORE
USEFUL? What is missing in the existing energy certificates in
Croatia? What else could / should we add to the existing energy
certificate in Croatia (apart from energy and CO.emissions)?

10. What data, currently listed in the existing energy certificate in Croatia,
should be changed and how?

Future building certification process in Croatia (2 questions)

1. What should be considered in the next-generation EPC to make the
energy certificate more useful?

12. Based on your needs, describe how you imagine the next-generation
EPC? What should the next-generation EPC comprise? How do you
imagine the next-generation EPC?

There were in total 12 questions related solely to the building certification process,
current, and future.

The total duration of the online survey was 20 minutes, but it was possible to fill out
and send the survey later. The facilitators decided to conduct solely an online
survey and not to discuss with all of LAT members at once about their needs and
expectations in relation to a next-generation EPC, to avoid the situation where
some members are influenced by other members’ opinions.

Par:ﬂcr:;%aer:t’s Participant's profile
1 National policy maker
2 National policy maker
3 Public authority
4 Financial institution
5 Real estate agency
6 Energy assessor
7 Building manager
8 Energy assessor
9 Energy assessor
10 Sustainability assessor
M Energy assessor




Par:ﬂf;%aer:t's Participant's profile
12 Energy assessor
13 Private building owner
14 Private building owner
15 Private building owner

Table 3: Croatian stakeholders' profiles

Croatian stakeholders’ collected answers

1. Are you satisfied with the current building certification process in Croatia
(Yes, No, or Partly)?

Only two of fifteen LAT members are satisfied with the current building certification
process in Croatia. One member is an energy assessor and another one is a private
building owner with no real knowledge about the whole building certification
process in Croatia.

2.Explain your answer to the previous question?

No:
— Because there is too much work for too low price, and due to usefulness of
EPCs,
— Because there is no actual energy consumption data,
— Because the whole building certification in Croatia is too complicated,
— Some energy assessors do not have required expertise,
— Some building owners say that they just need that “paper” and won't pay a
lot for that “piece of paper”,
— Because quality control rate is too low,
Yes:

— The building certification process in Croatia is well established, with
intensified quality control, better EPC quality can be achieved,
Partly:
— Due toinconsistency in EPC quality,
— There are no penalties for non-compliance with the legal obligation of
issuing an EPC, penalties are prescribed with the building act (Official
Gazette 153/13, 20/17, 39/19, 125/19) but no one checks that.

3. To which degree do you trust the calculated energy values (useful, delivered,
and primary energy) presented in your national EPC? Explain your answer?

— Low trust due to poor calculation quality and poor calculation methodology,

— High trust to approximately 50 % of EPC based on experience gathered
during EPC quality control,

— Trust to my calculations and the calculations of my colleagues, but not to the
calculation of most energy assessors in Croatia,



— Partly trust due to differences in calculation results caused by using different
software tools,

— Low trust based on the experience gathered through insight into already
issued EPCs in Croatia,

— High trust because the topic is too important in the case of building
renovations.

4. Which rating method would you find it more trustworthy (asset ratings or
operational ratings)?

40 % of interviewed members (six of fifteen) find asset ratings more trustworthy,
while 47 % (seven of fifteen) find operational ratings more trustworthy. Two non-
experts stated that they do not know because they are not experts in this field.

5. Explain your answer to the previous question?

Asset rating:

— Because measured actual energy consumption is the result of the way
building and technical building system are used, and not a property of the
building,

— Unified method of determining building energy label is the best, buildings
are comparable,

— Asset rating is certainly not the best rating method, but operational rating as
a rating method is certainly even worse, because operational ratings
describe the habits of end users or sometimes energy poverty, and not the
quality of the building,

— Inalong-time span of approx. 5-10 years, a large fluctuation of the population
within the building is possible, so measuring the actual consumption does
not have to give a realistic picture of the condition of the building.

Operational rating:

— Because actual energy consumption is the only relevant data that end users
(building owners) take into account,

— The calculation based on actual energy consumption is more realistic but at
the same time less comparable,

— The actual energy consumption is more relevant and accurate than
calculated.

6. Would an EU wide unified EPC be more or less trustworthy than a national
one?

33 % of interviewed members think that an EU wide unified EPC would be more
trustworthy than a national one, while 67 % (ten of fifteen) think an EU wide unified
EPC and current EPC in Croatia would be equally trustworthy.

No one thinks that an EU-wide unified EPC would be less trustworthy than a
national one.

7. In your opinion, what are the key success aspects for using EPCs in Croatia?

The key success aspects for using EPCs in Croatia are:



Simplicity (e.g., EPC design should look like the label for home
appliances, providing more useful and meaningful information),
Comprehensibility,

Comparability,

Credibility,

Data accuracy,

Data reliability,

Incentives to promote savings and reduce consumption,

Continuous training and education of energy assessors,

Training of investors, and all actors within the construction chain,

Informing the public about EPC and the whole process of building energy
certification,

Education of citizens/building owners,

More accessible information for all citizens/building owners on energy
saving potentials with emphasis on possible energy efficiency measures and
step-by-step renovation plans,

Insight into construction quality.

8. In your opinion, what are the key barriers in using EPCs in Croatia?

The key barriers in using EPCs in Croatia are:

Usefulness of the EPCs,

Questionable quality of EPCs — distrust in EPCs,

Unreliability of the certificate in certain situations,

Insufficient public information on the meaning of EPCs,

Complex system, lack of information,

Different quality of EPCs,

Different quality of energy audit reports,

Owner's lack of knowledge and understanding of EPC,

Lack of expertise on the part of energy assessors,

Recommendations are not clearly explained, and homeowners cannot
understand them,

Incorrect data on EPCs,

Remote building energy certification,

Insufficient transparency,

Insufficient quality control,

Too complicated process of building energy performance certification,
Disinterest of users (building owners).

9. How can we make the existing energy certificate in Croatia MORE USEFUL?
What is missing in the existing energy certificates in Croatia? What else could
/ should we add to the existing energy certificate in Croatia (apart from energy
and CO:; emissions)?

Completely different EPC design primarily tailored to citizens/building
owners,



LCC and LCA assessments,

Quality control,

Electricity consumption for coommon areas within a building reduced per
gross area,

The current EPC should be simplified to end user because there is already
too much data,

Information on the building lifespan and how EE measure can extend the
building lifespan,

Approximate value of property without and with EE measures implemented,
Calculation of the potential for obtaining green energy (e.g., amount of
possible electricity generation in kWh from solar energy according to the
available roof surface, amount of possible electricity generation in kWh
produced from wind energy at the building location),

Clearly highlighted benefits for building owners giving understandable and
concrete information also to building owners (e.g., in this building you will
save 20 % of electricity consumption, and 55 % of energy for heating and
DHW preparation...),

Comparison to a typical example of a “good” building.

10. What data, currently listed in the existing energy certificate in Croatia,
should be changed and how?

Most of the data contained within EPC should be changed including also
design change,
Reduce the amount of data within an EPC.

11. What should be considered in the next-generation EPC to make the energy
certificate more useful?

Actual energy consumption,

The usefulness of the data presented,

LCC and LCA assessments,

The existing EPC should be primarily simplified,

Accessibility to citizens/building owners,

Education of citizens/building owners/investors,

Information on the building lifespan and how EE measures can extend the
building lifespan,

Approximate value of a property without and with EE measures
implemented,

Inclusion of sustainability within existing EPC,

Comparability with a typical building

12. Based on your needs, describe how you imagine the next-generation EPC?
What should the next-generation EPC comprise? How do you imagine the next-
generation EPC?

Simplified procedure, as much as possible based on actual energy
consumption,



— Comparability with other EU certificates,

— Introduce as many consumption-related indicators as possible,

— Simplify the whole process of an EPC issuing,

— National central EPC database should be more user-friendly,

— Tools for performing the calculation of primary energy (e.g., Kl ExpertPlus)
should be easy to use,

— Clear and understandable description of all suggested measures with step-
by-step guidance how to implement them providing also possible source of
funding for suggested measures,

— Opportunities for electromobility,

— All necessary information (about EPC, suggested measures, step-by-step
renovation plan, source of funding) should be provided to normal
citizens/building owners, who are non-expert in this field

— By entering necessary data required to issue an EPC, all once entered data
are automatically entered into all relevant databases for the purposes of

reporting, analysis or whatsoever.

2.2.3 France

French stakeholders' interviews were held during their first national LAT meeting,
which took place online. After a short introduction describing the EUB SuperHub
project, the 4 participants, listed in Table 4, answered the 6 guiding questions
defined by all the partners during a general meeting (the guiding questions are
listed in Table ).

Participant’s - , .
number Participant’s profile
1 Founder of a consulting firm on buildings’ energy efficiency and
sustainability
2 Technical expert / Energy efficiency and sustainability consultant
3 Social landlord
4 Research and consulting engineer / Expert in French thermal
regulation

Table 4: French stakeholders' profiles
French stakeholders’ collected answers

1. In your opinion, have EPCs helped you in your day-to-day work? Has it been
successful?

While other participants only know the contents of EPCs but they don't really use
it in their day-to-day work, for the social landlord it represents an important tool to
identify the need for retrofit actions and to calibrate the budget to provide them,
quite apart from being a major expense dictated by regulatory requirements.
Nevertheless, it has been noticed that often the EPC labels don't match with the
energy performance calculation results. This discrepancy influences the credibility
of the tool. The expert in French thermal regulation (RT 2012 and RE 2020) recalled



that the main role of the EPC is to allow a comparison of the performance of
different buildings using the same occupancy scenario (benchmarking), so it is
normal that comparing regulatory and energy calculations cannot give the same
results.

2. How can we make EPC more attractive/ more useful?

— Transforming it into a “100% digital” EPC with only open and accessible input
data (to verify their accuracy), easy to fill and to update.

— Digitizing and automating the certifications and the information exchange
between different data sources to reduce the gap between the buildings and
their digital twin.

— Making it a tool able to perform dynamic simulations, that would allow
considering the energy behaviour of the building according to the changes
that occur on it (sale, retrofit, structural changes, etc.).

— Using less “standard” and more “measured” data, useful for calibrating
numerical models, making the EPCs more accurate.

— Turning it into an automated tool, which does not require requesters to
provide a huge amount of data to EPC assessors.

— Facilitating the filling of the tool, making it more automatic and faster.

3. What kind of indicators and information can we include in the EPC, in
addition to energy?

— Comfort-related parameters such as indoor air quality, visual comfort,
acoustics, and summer comfort.

— energy consumption detailed for each usage (artificial lighting, auxiliary
systems, etc.)

— A more precise idea of the costs related to energy consumption.

— Carbon footprint covering the entire life cycle of buildings.

— Measured ventilation rate in existing buildings.

4. To which extent do you think it is necessary to improve the process of EPCs
and their quality/ credibility, knowing that it could be more expensive?

The participants agree that the fact that the new French EPC is 'opposable' already
provides more credibility. However, in the future, they would this tool to be more
reliable and clearer, based on more easily verifiable and objective inputs, and
capable of giving the same result even if made by another assessor.

5. How do you imagine an EU building passport? What should it look like and
how to use it?

For all participants, the next generation European building passport should be easy
to fill and to update, as they currently consider that too many inputs and thus too
much time of the assessors are needed to use certification tools. Artificial
Intelligence could be used in order to simplify and automate their filling, using, for



example, data from the examined buildings that already exist (EPCs, BIM data,
information about renovation, etc.)

2.2.4 Germany

German stakeholders’ interviews were held partly during their first national LAT
meeting, which took place online, and partly by means of bilateral meetings. In the
LAT meeting, 4 participants attended, answering the 6 guiding questions, listed in
Table 1, after a short introduction describing the EUB SuperHub project. These are
marked in Table 5 as interviewers 1to 4. the rest of the interviews (participants 5 to
8 in Table 5) were bilateral meetings, lasting between 45 minutes and one hour.

Participant’s

number Participant’s profile

Energy advisor/ Architect / Researcher/ LCA specialist / sustainability
auditor (BNK)

Public building owner / Researcher / Sustainability auditor (DGNB)

Public building owner

Energy advisor / Sustainability consultant/ LCA specialist / Researcher

Asset manager / Sustainability auditor (DGNB/ LEED)

Energy advisor / Researcher
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Energy advisor / Researcher

Board member Bavarian Chamber of Architects / Energy advisor /
8 Sustainability professor / Sustainability assessment system scheme
operator / Sustainability auditor (DGNB/ BNK)

Table 5: German stakeholders' profiles
German stakeholders’ collected answers

1. In your opinion, have EPCs helped you in your day-to-day work? Has it been
successful?

7 out of 8 respondents regularly use the EPCs in their day-to-day work. It is generally
considered a useful tool as it allows comparing buildings’' energy performance and
raises awareness about the buildings’ energy aspects, but it is not used to guide the
decision-making process as it is not considered reliable enough. Furthermore, the
EPC is hard to understand to an end-user as it reflects values and units (KWh/mz2.y)
that the end-user finds hard to relate to and understand.

2. How can we make EPC more attractive/ more useful?

— It should include more information beyond energy (like sustainability),
moreover, the EPC should be more holistic and include the whole energy life
cycle and not only the energy in the operation phase.



— It should be simpler and faster in development (especially for small owners)
and easier to communicate with the end-user.

— Due to the high complexity of developing an EPC, normal owners should be
helped find and approach the correct energy advisor as it's a very specialized
topic that they are not used to and do not know what to expect.

— The EPC should be more user-friendly, understandable, and easy toread (e.g.,
the units should be easier to understand related to the end-user, not every
user can understand the unit kWh).

— It should be entirely digital and based on dynamic data (based on monthly
or even less energy consumption values) that allow for a more detailed
analysis of the building performance. Moreover, it should allow the end-user
to compare the building EPC values with other similar buildings and give a
ranking about the building energy performance in comparison to other
similar buildings and the deviation between actual and design EPC values.

— For the EPC to be a successful tool for the future it needs to contain more
information about the building history (renovations done, materials used,
running costs, etc.) and technical components as well as how to best operate
them: it should include a user manual that can guide the user about how to
use the building in order to achieve the designed performance.

3. What kind of indicators and information can we include in the EPC, in
addition to energy?

— The EPC should cover the whole life cycle of the building (LCA-based) and
not just the operational phase of the building and the unit should be
changed from kWh/m2y to kg CO. equivalent /m2y, as this is the main
climate change indicator.

— It would be interesting to include an indicator about the amount of onsite
produced renewable energy that is consumed within the building the
amount of energy that is exported to the net.

— Indicators about materials used (e.g., % of local resourced material used in
the building), water usage, share of reclaimed water and air quality should
be added.

— Next to the energy consumption per area unit, it would be interesting to see
also the energy consumption per user, as the same building might have the
same energy class and size, but one is more efficient as it hosts double the
number of occupants.

— Information about the share of energy with other buildings (either actual or
theoretical) and the presence of recharging stations for electrical vehicles
should be added.

4. To which extent do you think it is necessary to improve the process of EPCs
and their quality/ credibility, knowing that it could be more expensive?

— Auditors should have access to more training, in order to improve the quality
of the EPCs they assess.



— The information contained in the EPCs should be part of a larger building
passport that covers more information beyond energy (material passport,
sustainability performance, etc.). It should be a “building information
certificate”.

— In order to do not make them too expensive, EPCs could be supplied in two
versions: a simple one, that is somewhat close to the existing one and is
offered at a low price, and a more advanced EPC, supplied for an extra cost,
which covers additional information or KPIs that reflect the user interest (life
cycle cost or indoor air quality, etc.).

5. How do you imagine an EU building passport? What should it look like and
how to use it?

More than half of the stakeholders interviewed (five out of eight) had no positive
opinions about the possibility of creating a European building passport. They
consider this project too complex, because of the big differences linked to national
climates, energy systems, building materials, etc.

On the other hand, the owner of a large cooperate real estate portfolio across the
EU and the two energy advisors (participants number 5, 6, and 7) considered the
idea of a harmonized European passport as necessary. In addition to information
on energy performance, the European passport could be enriched with
information on sustainability performance, retrofit actions carried out, construction
materials used, running costs, etc., or it could just show the sustainability rate linked
to the building’s CO.emissions (something like the environmental badge for cars).

6. Free comments and suggestions

Regardless of how advanced and complicated the next generation of EPC is, the
end-user won't benefit much from it if it is not simple and easy to understand. Such
complicated systems can be used for complicated buildings. For “normal people”,
the EPC needs to be simple, easy to understand and provide a clear added value.

2.2.5 Hungary

Hungarian stakeholders' interviews were held during their first national LAT
meeting, which took place online. After a short introduction describing the EUB
SuperHub project, the 2 participants, listed in Table 6, answered the 6 guiding
guestions defined by all the partners during a general meeting.

Participant’s - , .
number Participant’s profile
1 Energy engineer
2 Environmental and mechanical engineer

Table 6: Hungarian stakeholders' profiles

Hungarian stakeholders’ collected answers

1. In your opinion, have EPCs helped you in your day-to-day work? Has it been
successful?



While participant 1 carries out energy audits and delivers certificates as a routine
and considers EPCs as a straightforward process, the 2nd participant does not use
EPCs often, so he has no opinion about their effectiveness.
2. How can we make EPC more attractive/ more useful?

Participant number 1 considers EPCs as administrative requirements (e.g., useful
for applying for funding) so he does not see the importance of making it more
attractive. Anyway, both participants say that currently EPC is a tool for engineers
and professionals, so to make it more interesting for a wider audience, a lot of
changes should be applied, starting from the choice of indicators, display options
and information on how EPCs are done. Also, participant number 2 added that
better metrics would be needed and more meaningful application fields.

3. What kind of indicators and information can we include in the EPC, in
addition to energy?

— Materials used in the construction/renovation/end of life,

— Information related to maintenance (a bit more on the operation of the
building),

— Global Warming Potential and related matters that focus on sustainability
issues.

4. To which extent do you think it is necessary to improve the process of EPCs
and their quality/ credibility, knowing that it could be more expensive?

For the first participant, it depends on what type of project, what building type, size,
etc. we are talking about: the more complex the project is, the more precise work
needs to be done.

The second participant considers that there could be mandatory elements free of
charge and optional more sophisticated descriptions of systems and information
about energy.

5. How do you imagine an EU building passport? What should it look like and
how to use it?

Both participants see the EU building passport as a useful tool: it would make
things easy for building owners and managers as they could facilitate many
processes from investments, bidding, contracting, etc. Passport should be digital,
accessible, and ready to be exploited for analysis, either for individual buildings/flats
or looking at the wider real estate portfolio of cities or property owners.

The 6™ question on free comments and suggestions was asked, but no response
was provided.

2.2.6 Ireland

The Irish stakeholders’ interviews comprised of participants who engaged with the
first national LAT meeting, which took place online on December 8%, 2021. This was
done to leverage other EUB SuperHub related work and enable a certain
streamlining of participants’ time-commitment to the project. In the LAT meeting,
six participants attended, contributing to three sessions comprising an
introduction to the project, discussions on the EUB SuperHub Web Platform, and a
workshop session cover EPCs more generally. These are marked in Table 7 below
as interviewees 2 to 7.



In addition, this effort was complemented with a seventh interview (see participant
1in Table 7) which was carried out in-person.

All interviewees were either industry professionals or had experience with the EPC
process in Ireland.

Participant’s - , .
number Participant’s profile
1 Expertise: Residential, education, and commercial, BER
5 Expertise: Residential, education, and commercial, including passive
house
2 Expertise: Energy management; Sustainable energy project
development
4 Expertise: Energy efficiency retrofits, BER assessor, EPC expert (Ireland)
5 Expertise: Circularity, Sustainability, Built Environment
6 Expertise: Energy Management, Sustainable Construction, Water
Treatment, Nearly Zero Energy Building (nZEB)
5 Expertise: Procurement, managing service providers, increasing load
etc.

Table 7: Irish stakeholders' profiles

Some participants represent dual roles, being both industry professionals and/or
working in other sectors including education. The line of questioning in the
interviews adhered to the list of questions in Table 1 and were also informed by
other lines of questioning from other EUB SuperHub related activities, including a
focus group meeting conducted early on in the project.

Irish stakeholders’ collected answers

The following section outlines the responses from interviewees to the different
guestions.

1. In your opinion, have EPCs helped you in your day-to-day work?
Has it been successful?

All the interviewees expressed dissatisfaction with the EPC programmes they
engage with. While acknowledging their usefulness for communicating with the
general public, most interviewees suggested there were a number of inherent
weaknesses in the process too. For example, one interview remarked on the EPC
process being too complicated and that this can turn people off the process. Or as
another interviewee indicated, it can make it “hard to communicate with clients
effectively” at times. Another interviewee noted that “up to now, buildings have
been built with a ‘least cost’ attitude rather than with environmental sustainability
in mind”. This would have to change, and, in this regard, the current EPC
programme had not been as successful as it could have been. While another



interviewee spoke of the current EPC process as still feeling “quite theoretical” since
it doesn't really capture how a building is used.

Practical considerations were also questioned with regards to the overall accuracy
of EPC programmes, particularly with regards to Ireland’s Building Energy Rating
(BER) certificate for domestic buildings, with more than one participant
guestioning the accuracy of the calculations involved. The example given was that
the performance for some older buildings was far greater than expected or
indicated in the BER and that this gap was not being captured in current EPC
programmes. One participant suggested the Passive House Planning Package
(PHPP) model seems to be more accurate tool for some practitioners.

2. How can we make EPC more attractive/ more useful?

This question stimulated a lot of different responses and reflected the focus of
individual participants and their professional experiences. The need to simplify the
process was common for a number of participants. One interviewee suggested
introducing EPC at a much earlier stage for all courses (architecture, engineering,
etc), while another indicated the “ideal EPC should include the idea of embodied
energy, for example it should take into account shipping materials from China etc.
and ideally [it should] encourage [a return to] building with locally sourced
materials”.

Airtightness was another commonly shared topic for improving EPCs, with a
number of interviewees expressing an interest in making air tightness a more
important component in the process. At present by not considering the embodied
energy of a building many saw this as a significant weakness of current EPC
programmes. In addition, the non-factoring of carbon was a major concern with
the example given whereby the carbon coefficient is calculated from 'typical' house
built in 2005, which does not accurately reflect the majority of housing stock in
Ireland. While it was acknowledged the 2005 baseline was there in an effort to bring
older buildings up to more recent building standards it often ignored better
performing older stock. This issue did provide a strong response from some
participants with one suggesting to scrap current EPC programmes altogether and
“set up a proper detailed system that uses accurate site specific data (weather data)
and include much of what is used on PHPP system” that also factored in the
embodied energy dimension too.

3. What kind of indicators and information can we include in the EPC in
addition to energy?

This was another question that generated much discussion on the part of most
interviewees. Some responses acknowledged that there were other indicators
already available to practitioners in current EPC programmes, e.g., payback, etc.
and therefore they could not think of anything else to add. However, others
suggested a more comprehensive list was needed, including airtightness,
embodied energy, local sourcing of materials, indicators that would encourage the
use of reclaimed materials, and reduce the need for mechanical systems. Also,
approaches that would encourage the use of competent designers to “deal with



the basics such as building orientation (bounteous glazing to south etc.)” was very
much needed with one interviewee noting that the use of Dwelling Energy
Assessment Procedure (DEAP) used by BER assessors gives false results because it
is too basic and simplistic.

4. To which extent do you think it is necessary to improve the process of EPCs
and its quality/credibility, knowing that it could be more expensive?
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One interviewee noted that the process “is becoming more forensic in detail” and
that minor changes can have significant knock-on impact on assessments as a
result. The process, therefore, needs to be simplified according to some
interviewees and subsequently there should be better overlap between building
control and the Sustainable Energy Authority of Ireland (SEAI) — the state body
responsible in Ireland — because certain sections of national legislation has led to
contradictions arising in the application of EPC programmes for practitioners. The
same interviewee noted that, from what they could see, there “practically no
enforcement of legislation to have say have a valid BER displayed before
advertising a house for purchase. This clearly did not help with the programme’s
credibility in the real estate market.

Another interviewee suggested a complete overhaul of the system was needed and
should include “accurate data for existing wall build-ups etc.” Also, site-specific
weather data was seen as essential to this and linking into the national weather
service, Met Eireann, was seen as positive step forward in improving both the
quality and the reputational credibility of the programme. By better utilising the
tools of the State and allowing greater transparency with national datasets would
also translate into better buildings and would discourage the construction of poor-
quality buildings, according to other interviewees.

Another suggestion was to modify the EPC to say a three-year period that would
then need re-evaluation after the set period had elapsed to both capture any new
additional improvements made to the building, but also to potentially encourage
further investment into property upgrades.

5. How do you imagine an EU building passport? What should it look like and
how to use it?

Envisioning what an EU building passport should look like also generated much
discussion. It “should indicate what progress the building owner has made in
previous five years to improve efficiency”, again linking to the previous point of
setting a time-limit of certificate validity before requiring a renewal. Any iteration
must provide a more accurate history of the building than has here-to-fore been
the case, that is useful to both the building user and to practitioners. Otherwise, in
the words of one interviewee “it does not matter what it looks like"” the data will
continue to be “inaccurate and meaningless.”

6. Free comments and suggestions

Two interviewees had additional comments to make. One suggested that the
“commercial BERs are affected greatly by activities in adjoining premises which is



outside control of the owner. Could there potentially be a dual rating which
includes an indication that one rating is taking into account activities of adjoining
premises and other is not?".

While the other stated that “the EU and the State needs to act like there is a climate
emergency, old approaches will not work, encourage less building and less heating,
conservation of energy being most important, focus on airtightness and insulation
rather than ‘skip filling’ exercises [i.e.,, generating more building waste] which
seems to be the EU policy to energy upgrades.

2.2.7 ltaly

Italian stakeholders’ interviews were held during their first national LAT meeting,
which took place online. Feedback received from the stakeholders involved has
been collected by UNI using a system of collecting data based on an online survey
with SurveyMonkey, completely anonymously. Subsequently, the issues were
discussed in a choral manner altogether.

The following are the questions asked to the 9 participants (see Table 8):

1. Which contents existing to date in the EPC should be changed and how?
(ex. building information about the envelope, the energy aspects, the graphs
of the document making it more user-friendly, etc.).

2. Which are the important aspects missing in the EPCs to date and,
conseguently necessary to be added in the Next Generation of EPCs? (ex.
real consumption, LCA and LCC aspects, building resiliency, well-being,
thermal comfort indicators, etc.).

3. How is it possible to make the Next Generation EPC more useful and
interesting?

4. Free comment on the issues addressed.

Par:'iicr:;pbaerwrt’s Participant's profile
1 Engineer/ Representafcive of’Fhe compgnies producing thermal
insulation material
2 Engineer
3 Freelance Architect / Researcher
4 Researcher
5 Freelance Engineer / Expert in Protocollo ITACA
6 Architect
7 Engineer
8 Consultant / Freelance Engineer




Participant’s
number

Participant’s profile

9 Architect expert in sustainable construction material

Table 8: Italian stakeholders' profiles

Italian stakeholders’ collected answers

1. Which content existing to date in the EPC should be changed and how?

Some respondents highlight the necessity to introduce, in the next
generation EPC, content related to the sustainability assessment system. It
is necessary to better clarify how buildings are classified considering also the
“reference building” used in the Italian EPC. It is also relevant to be able to
understand quickly what information the EPC can deliver to the final user.
Many stakeholders stressed the fact that the final user of the building greatly
influences the performance of the building because of his behaviour; so. It's
important to take into account also the user behaviour and make aware the
final user that the information within the EPC they do not take into account
this aspect, they reflect only the status of the building as it is and are not
influenced by the user behaviour.

Within the Italian EPC there is a lot of information difficult to understand for
non-experts, the simplification of content could be an added value, allowing
greater readability of the EPC by a "common" user.

All the participants agree about the necessity to find a set of information of
interest for all the European countries in order to be able to have a more
standardized structure of the EPC at the European level.

Concerning the changes to be made to the actual EPC, the suggestion from
one stakeholder is to give different weight and different roles to the ,active
systems” (energy production) and to the ,passive systems” (insulation), to
promote clarity of reading by the end-user. Moreover, could be useful to
introduce the evaluation of the thermal/comfort benefits which may result
from certain construction solutions; this could help the design process in
making choices.

2. Which are the important aspects missing in the EPCs to date and,
consequently necessary to be added in the Next Generation of EPCs?

The Next Generation EPCs should be very clear in content, easy to be
understood even by non-technical users and they must incorporate key
harmonized parameters comparable at the European level.

They are supposed to be easily readable in the aspects related to the building
performance and consumption, the building envelope, type of building-
plant system, also taking into account any possible improvement measures
and their cost-effectiveness.

For what concern summer energy demand, it would be appreciated the
introduction of a more refined evaluation and related consumption,
currently inadequate.



— Of great interest is also the introduction of sustainable assessment system
indicators, more related to the site location, accessibility of the building,
resiliency, etc. More to the point, concerning the resilience of the building,
this aspect is strongly recormmended to be introduced because it shows the
ability to respond to the diverse needs of various building users.

— Renewable energy is strongly considered also for what concerns sustainable
mobility (for ex. the presence of electrical charging stations). This aspect is
strongly related also with the costs of the building in operation, due to the
presence of renewable energy production.

— Finally, it is crucial to consider the user behaviour in the management of the
building.

3. How is it possible to make the Next Generation EPC more useful and
interesting?

The point of view of most of the stakeholders involved in the LAT about the way to
be followed to make the Next Generation EPC more useful and interesting is to
ensure its reading is intuitive also from a non-expert, making it simple and
communicative. One of the proposals is to prepare a specific summary section that
allows making it more readable for a "non-professional" user while leaving all the
technical data in the rest of the document, readable from technicians.

It is recommendable to set up a communication campaign addressed to “non-
expert” users, to raise their awareness of the issues inherent in the EPC, and to
explain that the EPC has a relevant role in giving a higher value to the property.

The EPC is useful when it is adherent to the actual operation of the building; for this
reason, the recommendation is to take into account the complete life cycle of the
building, from the construction to the end of life.

Another fundamental aspect highlighted by the respondents to improve the
usefulness of the EPC concerns the cost of the certification. To be able to produce
a consistent and detailed EPC, the professional must be paid in an appropriate
manner.

4. Free comment on the issues addressed

— Are to be preferred data illustration providing clarity and unambiguous
interpretation of the EPC values.

— Strong emphasis on "raising awareness" about the content of the EPC that
very often are not considered by the final user.

— More consistency controls: it does not make sense that in the market you can
buy certificates for a few euros.

— Introduce the variable of the user behaviour:its role is crucial and can change
a lot the ,numbers in play” for the EPC.



2.3 Summary of the collected answers

Even if the participants decided to ask a different number of questions during their
interviews, the core questions that each project partner asked are:

How can we make EPC more attractive/ more useful?

What kind of indicators and information can we include in the EPC, in addition
to energy?

How do you imagine an EU building passport? What should it look like and how
to use it?

While the first two questions address the issue of stakeholders’ needs and
expectations on the national certification system and the indicators taken into
account in EPCs, the third question gathers actors' expectations on the EU building
passport. In order to extract main stakeholders’ needs and expectations about
national and European next generation EPCs, the analysis and comparison of the
answers to these questions has been realized.

The result of this analysis can be found in this section.

2.3.1 Stakeholders’ needs and expectations about national EPCs
Question 1. How can we make EPC more attractive/ more useful?
* It should become a 100% digital tool, easy to fill

It should be possible to retrieve information from several sources to make
the filling fast and automatic.

* It should provide information on the real consumption of buildings and
not only on consumption given by regulatory calculations

= |t should be usable as a basis for other calculations

The tool should be able to perform dynamic simulations, allowing
considering the energy behavior of the building according to the changes
that occur on it.

* It should allow the performance of the building to be compared with the
performance of other similar buildings or with target values

A ranking should be given about the building energy performance in
comparison to other similar buildings / a typical example of “performant
building”.

* It should be easy to understand for non-experts / building occupants

The content of the certificate should be explained in a simple and intuitive
way. A specific summary section that allows making it more readable for a



"non-professional” users could be added, leaving all the technical data in
the rest of the document.

It should provide the user with information on the impact of energy
performance on the value of the building

Information on the correct way to use the building should also be given
It should consider other aspects, apart from energy

It could include, for example, information about building’s sustainability
performance, green energy production, etc.

It should consider the building’s whole life cycle
LCC and LCA should be added
It should be reliable

Quality control would be desirable, as well as a precise calculation
methodology that does not make the result of calculations dependent on
the assessor

Its cost should be proportional to the effort involved

To be able to produce a consistent and detailed EPC, the professional must
be paid appropriately

It should only be carried out by qualified assessors

Well-trained assessors should be essential for the high quality of this
certification

Question 2. What kind of indicators and information can we include in the EPC, in
addition to energy?

Sustainability indicators

Ex: Climate impact of the building materials and technical equipment useq,
accessibility of the building, resiliency, water usage, share of reclaimed
water and air quality, etc.

Comfort indicators

Ex: Indoor air quality, visual comfort, acoustics, summer comfort, etc.
Smart Readiness Indicators

Including an assessment of grid efficiency

Life Cycle Assessment

The EPC should cover the whole life cycle of the building, giving Information
on the building lifespan and how EE measures can extend the building
lifespan



* Energy consumption per user

As the same building might have the same energy class and size, but one is
more efficient as it hosts double the number of occupants

= Energy consumption per usage
Ex: Artificial lighting, auxiliary systems, summer energy demand, etc.
* Measured data

Ex: Actual energy consumption, measured ventilation rate in existing
buildings, etc.

= Onsite produced renewable energy, energy shared with other buildings
and presence of recharging points for electromobility

* Information on the impact of energy performance on the value of the
building

Approximate value of a property without and with energy efficiency
measures implemented should be added

* Comparison of the building performance with the performance of other
similar buildings or with target values.

* Costs related to energy consumption

* Proposed energy improvement measures

Clear and understandable description of all suggested measures with step-
by-step guidance how to implement them providing also possible source of
funding for suggested measures and considering their cost-effectiveness

* Comparability with other EU EPCs

2.3.2 Stakeholders’ needs and expectation about European Building
Passport

Question 3. How do you imagine an EU building passport? What should it look like
and how to use it?

The answers to this question varied widely: while for some stakeholders an EU
building passport will be a common tool supported by technically sound EN
standards, able to link different values for good performance with different climates
using region-specific harmonized conversion factors, others had no positive
opinions about the possibility of creating a European building passport, as they
consider this project too complex, because of the big differences linked to national
climates, energy systems, building materials, etc.

One respondent from Austria (managing director of the baubook platform and
product researcher) gave as an example the differences in LCA methodology at



national and European level. She argued that, as there is no harmonized European
approach either to energy performance certificates or to life cycle assessment in
the building sector, the goal of installing a Europe-wide tool is therefore “doomed
to failure from the outset”. On the other hand, 33 % of Croatian interviewed
members think that an EU wide unified EPC would be more trustworthy than a
national one and, from Germany, the owner of a large cooperate real estate
portfolio across the EU and two energy advisors considered the idea of a
harmonized European passport as necessary.

In general, the interviewed stakeholders expressed the need for an instrument easy
to fill and to update, in which artificial Intelligence could be used to simplify and
automate their filling, using, for example, data from the examined buildings that
already exist (EPCs, BIM data, information about renovation, etc.). The European
passport could be enriched with information on sustainability performance, retrofit
actions carried out, construction materials used, running costs, etc., or it could just
show the sustainability rating linked to the building’s CO, emissions (something
like the environmental badge for cars). Passport should be digital, accessible, and
ready to be exploited for analysis either for individual buildings/flats or looking at
the wider real estate portfolio of cities or property owners.

3. Identification and prioritization of Thematic
Areas of interest for the next generation EPC

In order to be able to select, with a “bottom-up” approach, the thematic areas
considered the most relevant for the next generation of EPCs, a very concise and
user-friendly Survey has been prepared by iiSBE, CSTB and UNI (Annex).

The aim of this Survey is to get feedbacks from the relevant stakeholders, about the
priority of each of the thematic areas identified.

The survey opened on February 4th, 2022, and closed on February 14, 2022.
3.1 The thematic areas identified

The criterion for the selection of the thematic areas included into the “Fast-Effective
Survey” is based on the results achieved by Task 1.2 and Task 1.3 activities.

Below is the list of the thematic areas identified for the Task 1.3 “Fast-Effective
Survey”:



Thematic Area
Site — Location
Infrastructure - Transport - Services proximity
Resiliency (risk of extreme weather, seismic and flood events)
Energy consumption
Life-cycle Global Warming Potential
Resource Consumption
Renewable Energy
Material efficiency
Greenhouse Gas Emissions
Indoor Air Quality and Ventilation
Thermal comfort
Daylighting and visual comfort
Noise and Acoustics
Smart Readiness Indicators
Home automation systems
B.A.CS.
Design for adaptability and renovation
Accessibility for persons with disabilities
Social, Cultural and Perceptual Aspects
Operating and maintenance cost
Life-cycle cost
Broadband communication network
Table 9: List of the thematic area

The survey was written in English and shared, through the project partners, with all
potential stakeholders interested in the topic. These stakeholders were selected
from a large sample of European countries corresponding to the country of origin
of the project partners. To be more specific, representatives of
companies/organisations and research centres from France, Hungary, Italy,
Germany, Croatia, Ireland, and Austria were involved in the survey.

UNI has taken care of sharing the survey also within the standardization
community. Indeed, the survey was shared with some potentially very relevant
national technical bodies: UNI CT 058 Cities, communities and sustainable
infrastructures (mirroring of ISO TC 268 Sustainable cities and communities), UNI
CT 33 / GL2 Building sustainability (mirroring of CEN TC 350 Sustainability of
construction works).

Overall, we counted 83 active participants. Respondents were asked to identify
themselves in the field in which they operate, this categorisation allowed for a
sample analysis of the main stakeholder categories involved in the survey. The
categories of stakeholders who participated in the survey are listed in Table 10.



Stakeholder involved %
public authority 13,4%
managing EPCs 3, 7%
building 25,6%
professional/designer

energy assessor 15,9%
public or private asset 2,4%
manager

private or public building 7,3%
owner

building occupant/user 1,2%
public or private investor 0%
*other 30,5%

Table 10: Stakeholder categories

*The data in the field "other" (30,5%) are mostly related to stakeholders who identified themselves as
certification bodies, consultants, and private associations.

3.3 Summary of the results

Among a total of 83 participants, 68 actively participated in the feedback part
concerning the thematic areas to be prioritised. The results are given in Table 11.

1 (Low 2 (Medium 3 (High
priority) priority) priority)
Site - Location 25.00% 36.76% 38.24%
Infrastructure - Transport - Services proximity 26.47% - 35.29%
Resiliency (risk of extreme weather, seismic and flood events) 26.47% 33.82%
Energy consumption 10.29% 11.76% 77.94%
Life-cycle Global Warming Potential 11.76% 29.41% 58.82%
Resource Consumption 14.71% 32.35% 52.94%
Renewable Energy 10.29% 26.47% 63.24%
Material efficiency 17.65% - 39.71%
Greenhouse Gas Emissions 11.76% 26.47% 61.76%
Indoor Air Quality and Ventilation 13.24% 35.29% 51.47%
Thermal comfort 14.71% 30.88% 54.41%
Daylighting and visual comfort 22.06% 36.76%
Noise and Acoustics 25.00% 38.24%
Smart Readiness Indicators 29.41% 30.88%
Home automation systems 41.18% 30.88%
B.A.CS. 39.71% 23.53%
Design for adaptability and renovation 27.94% 33.82%
Accessibility for persons with disabilities 23.53% 33.82%
Social, Cultural and Perceptual Aspects 39.71% 13.24%
Operating and maintenance cost 14.71% 41.18%
Life-cycle cost 17.65% 39.71% 42.65%
Broadband communication network 35.29% 29.41%

Table T1: Results of the “fast-effective survey"
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Almost 80% of the participants agree that the issue of energy consumption is of the

highest priority, followed by other priority thematic areas such as:

— Renewable Energy

— Greenhouse Gas Emissions

— Life-cycle Global Warming Potential
—  Thermal comfort

— Resource Consumption

— Indoor Air Quality and Ventilation

— Life cycle cost

— Noise and Acoustics

— Site - Location

The survey results have been more deeply analysed in EUB Superhub deliverable
D1.2 - Transnational indicators for the next generation energy certification.

69



4. Recommendations and reference strategies for
improving the framework conditions for
fostering the implementation of the next
generation of EPCs

The different approaches used in this task 1.3 lead to various recommendations and
conclusions, reflecting the opinions of different types of stakeholders.

The recommendations, drawn from the 3 main approaches implemented in this
task, may be linked to the driving concepts of next generation EPCs in EUB
Superhub:

- Improvement
— Extension

— Harmonisation
— Reliability

4.1 Recommendations drawn from the literature analysis

The literature analysis has revealed policy-oriented ambitions and research-
oriented analysis, leading to the following recommendations and conclusions. This
analyse has been leaded linked to the 4 key-concepts of the project. The
recommendations from the literature reviews address only three of them:
improvement, extension and harmonization.

According to the EPC IMPROVEMENT

— Facilitate Phasing out old energy intensive and climate unfriendly heating
systems

— Create a user-friendly EPC data-sharing platform

—  More options/ flexibility for meeting energy standards

— Update the EPC for new building at the end of the construction

— Adigital EPC

— Tools to compare buildings

According to the EPC EXTENSION

— Creation of a common information system for the whole national territory for
the management of a national cadastre of energy performance certificates
and heating systems

— Create BIM based EPCs

— Include smartness rating for the building,

— Include comfort and wellbeing indicators (air, thermal, acoustics, etc.),

— Allow for a neighborhood scale energy consideration,

— Information about thermal comfort in summer




— Double the EPC report with a section for expert including technical
information and a user-related section for end users
— Information about innovative technologies, life cycle and renewables

According to the EPC HARMONISATION

All European countries show a disparity in the level of national EPC requirements.
Some countries want to see changes those others have been introducing for many
years, such as the obligation of an EPC for buyers and owners with the display
mandatory of the energy label, climate label and estimated bill.
in these countries accustomed to EPCs and their regular adaptation, a scalable
policy to allow time for owners to react and for public authorities to estimate the
necessary support has been recommended.
More broadly, the common recommendations proposed integrating the elements
included in some national EPCs are:
— Provide a guide for EPC
— Provide the instruments for the cooperation between Countries, State and
Regions
— Provide additional training for EPC auditors and ensure only officially approved
and verified software can be applied for certification
— Provide a renovation strategy
— Providing more tailor-made recommendations for the cost-effective
upgrading of the buildings,

European projects, including part of EUB SuperHub sisters project (ePanacea,
D2EPC, QualDeEPC, U-Cert and X-tendo.), have proposed ways of improving the
EPC. These directions already provide some proposals to address the
recommendations identified in this literature review:

— The first pages of the EPC should present an overview of such
recommendations and (if possible) energy savings, together with links for
further information and financial support.

— Make available an online tool that compares energy consumption and
recommendations with typical elements of an individual deep renovation
passport/roadmap

— Creating Deep Renovation Network Platforms providing one-stop-shops for
deep renovation linked to EPCs

— Improve user-friendliness of various aspects of EPC, such as energy
consumption, presentation of rating and recommendations, potential
energy (and cost) savings and other benefits

— Improve the involvement of building owners during EPC assessment

— In Assessment Software include practical default values for input data that
come close enough to real data of a building, or in other cases, rather than
exact default values, certain validity ranges for input parameters.




Performing automatic validity/quality check during assessment and/or
during upload to EPC database

Performing quality control of both EPCs (random sample — compliance with
overall quality criteria) and EPC assessors by an authorised public body
Reporting errors or faulty procedures in a central database to create statistics
of common mistakes for training purposes and identify assessors with high
error rates.

Training should also enable them to avoid common mistakes

Regular events and workshops presenting innovative solutions for deep
renovation and implementing more intelligent and advanced energy
measures

Linking EPC database to other buildings- or energy-related databases
Energy agencies/public authorities have to produce and update guidelines
for use of EPCs in advertisements of sales/rentals of buildings/dwellings,
issued by, either for voluntary or mandatory use

Establishment of EU standards on the classification requirements of
buildings

Establishment of novel set of indicators covering environmental, financial,
human comfort and technical aspects of new and existing buildings

The issuance of EPCs based on real-time data and advanced BEPS tools
integrated into BIM

The integration of smart readiness indicators into the building’'s energy
performance assessment and certification

Intelligent operational digital platform for dynamic EPCs issuance and real-
time building performance monitoring and improvement

Provide an improved and more reliable service tailored to the end-users
Inclusion of new EPC indicators within the following:

o five technical features: smart readiness, comfort, outdoor air pollution,
real energy consumption and district energy,

o five innovative features to handle EPC data: EPC databases, building
logbook, enhanced recommendations, financing options, and one-
stop-shops

Using EPCs to monitor and evaluate policies and develop more impactful
future policies

The comfort is equivalent to good outdoor air quality, thermal and ventilation
comfort, visual comfort, no noise nuisance - acoustic comfort and outdoor air
pollution

A monthly overview of energy consumption of each appliance to manage
energy usage

Reduce energy usage based on real energy consumption

Real-time energy use via smart meter helps to better manage energy usage
EPCs should contain information on energy performance score of similar
buildings nearby

The presence of building logbook with the following information: property's
condition especially condition of walls and roofs, window glazing and
insulation, the equipment age, maintenance activities, the contact details of



previous contractors and transaction prices, renovation activities completed
up to date

One stop shop for renovation-related questions: calculations, advice and
price quotes for renovation measures, estimation of future (energy) cost
savings from renovation measures

Beyond this study, some literature authors have identified the need to enlarge the
map of the EPC stakeholders in order to adapt it to the new additions that will be
made to meet the different needs and recommendations.

4.2

Recommendations drawn from the interviews

The interviews, carried out in the 7 countries involved in the project, mainly
through LAT meetings and some bilateral exchanges, lead to recommendations
classified according to the main questions asked. These questions can be linked
to the 4 key-concepts of the project: improvement, extension, harmonisation and
reliability.

How can we make EPC more attractive / more useful?
= Question linked to IMPROVEMENT

It should become a 100% digital tool, easy to fill

It should provide information on the real consumption of buildings and not
only on consumption given by regulatory calculations

It should be usable as a basis for other calculations

It should allow the performance of the building to be compared with the
performance of other similar buildings or with target values

It should be easy to understand for non-experts / building occupants

It should provide the user with information on the impact of energy
performance on the value of the building

It should consider other aspects, apart from energy

It should consider the building’s whole life cycle

It should be reliable

Conseguences in terms of recommendations and suggestions:

Digitalization and automation can reduce the time spent in collecting data (by
the EPC expert and the building owner) and can offer new functionalities, for
example EPC data and results may be stored in a national database for future
uses (simulations of renovation, renewal of EPC, aggregation of EPCs at the
scale of a portfolio, etc.)

If energy regulation for buildings (new or renovated) is digitalized, input data
and information for EPC could be drawn from regulation calculation.

EPC issuing should be accompanied by advice, proposal of services, financial
incentives, fiscal cuts, etc. in order to stimulate energy efficiency actions




To store and secure data and information concerning the history of the
building (extensions, renovation, technical changes, etc.)

For the EPC assessor/expert: to spend less time to making the EPC and more
time to specific advice to occupants and owners, consultancy, tailored services
to end-users

To improve the access of citizens to national EPC databases and provide
educational contents simultaneously.

What kind of indicators and information can we include in the EPC, in addition to

energy?
= Question linked to EXTENSION

Sustainability indicators

Comfort indicators

Smart Readiness Indicators

Life Cycle Assessment

Energy consumption per user

Energy consumption per usage

Measured data

On-site produced renewable energy, energy shared with other buildings and
presence of recharging points for electromobility

Information on the impact of energy performance on the market value of the
building

Comparison of the building performance with the performance of other
similar buildings or with target values.

Costs related to energy consumption

Proposed energy improvement measures, and related costs

Conseguences in terms of recommendations and suggestions:

To adopt a relatively limited number of indicators and thematic areas

To distinguish between mandatory and optional indicators

To increase gradually the number of mandatory indicators, drawing in the
basket of optional ones, as soon as all EU MS are sufficiently mature to
implement them

To distinguish indicators belonging to the EPC and other indicators belonging
to the building passport

See next sub-section about the prioritization of thematic areas

Place indicators that are currently difficult to calculate in certain Member
States, as LCA related indicators, like life cycle GWP, in the optional section
For energy and CO2 indicators, and additional ones, give reference values
and/or define a letter-rating scale, to be able to interpret and benchmark them
To define indicators of costs, able to raise awareness, to aid decision and to
trigger energy efficiency works or optimization actions




To clarify what needs to be measured and what needs to be calculated, with
normalization of users’ behaviour and climate correction, in order EPC
represents the intrinsic energy performance of the building or part of it.

To add the measured energy consumption due to occupants, expressed in
terms that allows a comparison with the calculated / modelled energy
performance, so as the owner or occupant can see a possible gap between the
energy what is actually consumed by the building and what is supposed to be
consumed given the characteristics of the envelope and systems. This
measured data and gap value are only given to the occupants and considered
as private data.

To increase knowledge and awareness of citizens regarding energy efficiency,
return on investment, responsible behaviour, sustainability issues and
concrete actions, necessary pathways towards carbon neutrality in 2050, etc.

How do you imagine an EU building passport? What should it look like and how to

use it?
=  Question linked to HARMONISATION

There is no consensus about the necessity to develop such an EU building passport.
The opinions expressed are diverse and somewhat extreme:

Installing a Europe-wide tool is therefore “doomed to failure from the outset”

EU wide unified EPC or passport is perceived more trustworthy than a national
one

A harmonized European passport is necessary for large cooperate real estate
portfolio across EU

Data and results collected should be publicly available

Some stakeholders are opposed to the publication of consumption data and
other information that they consider as private

Among the needs and expectations:

An EU building passport should be a common tool supported by technically
sound EN standards,

Comparability with other EU building passports, using harmonized conversion
factors and other common conventions and methods

To avoid complexity in the passport

To find the good compromise / balance between accuracy (preferred by
researchers and engineers) and simplicity (usually preferred by practitioners
and end-users)

It should be an instrument easy to fill and to update, in which artificial
Intelligence could be used to simplify and automate their filling, using, for
example, data from the examined buildings that already exist (EPCs, BIM data,
information about renovation, etc.).




The European passport could be enriched with information on sustainability
performance, retrofit actions carried out, construction materials used, running
costs, etc.

Conseguences in terms of recommendations and suggestions:

To establish clear guidelines for establishing an EU building passport including
EPC.

To define what comparability really means, and under which conditions

To facilitate comparison by graphs, ratings, rules, etc.

For harmonized EPCs and building e-passports in EU, to write technical
specifications for each national database hosting EPCs and possibly e-
passports, so as each database is built on the same architecture and data
organization and give public access to data (excepted private occupants data),
with the capacity to send information to a central web platform (the future
Hub and one-stop-shop of EUB SuperHub) on request, in a defined and strict
harmonized format (xml for instance). In that way, the Hub will be able to send
requests to any national database and extract data for further calculation,
visualization, comparison, aggregations, statistics, reporting, training, etc.

To harmonise also data quality rules and training quality across Europe
Organize meetings where MS could share experience and feedback, for the
benefit of the less mature MS, in order to make closer the skills in each country.

To which extent do you think it is necessary to improve the process of EPCs
and their quality / credibility, knowing that it could be more expensive?
= Question linked to RELIABILITY

EPC should be reliable
Its cost should be proportional to the effort involved (low-cost meaning low-

quality)
It should only be carried out by qualified assessors

It should be mandatory to inspect the building in-site, forbid remote EPC
Input data should be checked, at least by consistency rules

Conseguences in terms of recommendations and suggestions:

To better train EPC assessors, including regularly controlling the quality of their
EPC production

To find a compromise, a good balance between accuracy (usually preferred by
researchers) and simplicity (usually preferred by practitioners)

To adopt a simple EPC for simple buildings (reasonable cost) and a more
comprehensive one for complex buildings (more expensive)

To rely on a building logbook to store data and keep the history of the building
with successive renovations, technical changes, extensions, etc.

To rely on products and systems databases to get input data

To include in EPC software and/or in EPC national databases adequate
consistency checks of input data in order to detect possible mistakes of
inconsistencies in the analysis of building characteristics by the EPC assessor.




» To set-up in each country a control system of the validity / reliability of EPCs
and organize exchanges of feedback across countries, to provide
complementary training or update to EPC assessors making too frequent
mistakes

=  When possible, connect EPC data and results with data issued from regulation
calculation (for new buildings or after a substantial renovation), if possible,
expressed in a standardized format. The same if the building received an
energy label or a reward.

= The building logbook, possibly connected with a BIM model, should collect,
and store all the data related to the building and its history.

= To correlate the cost of EPC with the size and complexity of the building and
of its systems

= To establish 2 levels of EPC assessor qualification: normal and advanced, the
latter one being used for complex buildings.

» To clarify the responsibility of actors contributing to EPC, i.e.,, the building
owner and the assessor/expert. Useful in case the EPC is a legal, juridically

“opposable” document.

4.1 Recommendations drawn from the prioritization of the
thematic areas

The third approach has consisted in establishing a list of thematic areas, then
submitting it to a relatively large group of professionals in order they prioritise these
areas.

Given the table of results (see paragraph 3.3), we suggest that the issues rated “high
priority” by more than 50% of the respondents may be mandatory in next
generation EPCs. This corresponds to energy and GHG topics, plus IAQ and
thermal comfort which interact with energy choices. Resource consumption also
falls in this category, it is not really consistent because Material efficiency is judged
as less important.

Life cycle GWP was also selected as of “high priority” but is much more difficult to
calculate than operational GHG emissions. Some Member States are ready to
include this indicator into new buildings related EPCs, because they have already
developed EPDs databases and building LCA tools, or even integrated it in their
regulation, or are about to do so, but the majority of MS can'’t calculate it. The ability
to calculate and widely implement this indicator will take time (several years) for
many of them. According to the EPBD recast proposal, LC GWP will become
mandatory for new buildings, starting with large buildings of over 2000 square
metres as of 2027, and applying to all buildings after 2030. To meet these deadlines
and accelerate the process, Member States with experience on this topic should
actively share their knowledge and feedback with less mature ones.

What is more surprising is the low or medium priority given to “smart” devices
making energy systems more intelligent and more efficient, as SRI, Home



automation systems and BACS (Building Automation and Control Systems). If they
are well designed, well installed and correctly set-up, these devices can optimise
the whole energy system, including the local grid, and contribute immediately to
less energy consumption and less GHG emissions. But translating their
performance in easy-to-understand terms is probably difficult, knowing that their
effect will be logically included in energy and GHG indicators. Anyways, these
“smart” thematic areas are part of European policy and of some national laws
(example of “BACS decree” in France). A European SRI platform was launched in
December 2021, and SRl is included in the EPBD recast proposal.

Cost information is generally easier to understand by end-users than energy
indicators or GHG emissions. If cost information (including cost linked to the
present energy consumption, cost linked to energy renovation works, life cycle cost,
return on investment period, higher building market value after renovation) is well
presented and reliable, it can trigger renovation decisions, that is indeed the
objective of EPCs. In our opinion, some indicators of cost are very important to
include into EPCs, to be coupled with financial incentives for building owners, to
maximise impact.



Annhex

In order to be able to select, with a “bottom-up” approach, the thematic areas
considered the most relevant for the next generation of EPCs, a very concise and
user-friendly Survey has been prepared by iiSBE, CSTB and UNI.

The aim of this fast but effective Survey is to get feedback from the relevant
stakeholders involved, about the priority of each of the thematic areas identified.
It is asked to the participants to give a priority level from 1 (low) to 3 (high) to the
thematic areas highlighted for the next generation of EPC, to successfully
proceed with the indicator’s selection activity in T1.2.

The selectable levels are as follows:

-i| Low priority | 2 | Medium priority E High priority |

For each thematic area, the respondent is highly required to provide, within the
dedicated box at the end of the survey, the reasons why of the priority selected
and any comment deemed appropriate by the respondent; anyway, the field is
not mandatory to fill in.

The “Fast-Effective Survey” is available in English and it has been structured on
SurveyMonkey platform. Below the link to be used:

https://www.surveymonkey.com/r/FastEffectiveSurvey_v2

The “Fast-Effective Survey” shall be forwarded to the stakeholders whose
suggestions about next generation of EPC are considered very relevant for the
activity; neither a minimum, nor a maximum number of respondents is required.

Feedback could be collected until February 14™,

All the feedback acquired through the “Fast-Effective Survey” with
SurveyMonkey platform will be collected and analysed by UNI; the objective is to
identify the thematic areas considered the most relevant for the next generation
of EPCs in order to successfully complete the T1.2 activity.

The criterion for the selection of the thematic areas included into the “Fast-
Effective Survey” is based on the results achieved by the first step of T1.2 and T1.3
activities.

Furthermore, the “Proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT
AND OF THE COUNCIL on the energy performance of buildings (recast)” of the
European Commission, dating back December 15th, 2021, has been taken into
account.


https://www.surveymonkey.com/r/FastEffectiveSurvey_v2

Below the list of the thematic areas identified for the T1.3 “Fast-Effective Survey":

Thematic Area

Priority Level
(from 1to 3)

Site - Location

Infrastructure - Transport - Services proximity

Resiliency (risk of extreme weather, seismic and flood events)

Energy consumption

Life-cycle Global Warming Potential

Resource Consumption

Renewable Energy

Material efficiency

Greenhouse Gas Emissions

Indoor Air Quality and Ventilation

Thermal comfort

Daylighting and visual comfort

Noise and Acoustics

Smart Readiness Indicators

Home automation systems

B.A.CS.

Design for adaptability and renovation

Accessibility for persons with disabilities

Social, Cultural and Perceptual Aspects

Operating and maintenance cost

Life-cycle cost

Broadband communication network
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