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EXECUTIVE SUMMARY

Theobjective of this work was the establishmentaoEmart2 SRI Call Center to issue at least 3,600 SRI
certificates through a simplified checklsasedassessment angrovide ongoing support to users.

TheSRI Call Centevill providean operational hub for issuing SRI certificates and gathering building
intelligence data from across Eurofde target audience most relevantttee SRI Call Center includes

EU building users, facility managers, and stakeholders interested in SRI certification, with services
available in all 24 official EU languag€lecall center will operate via online and phone channels,
dzaAy3 t2fft FAEAKQaAa wlkyR2Y 5A3IAGIE B5AFEEfAY3a o6w550 1

The deliverable focuses on establishing the Smart2 SRI call centre under Task 5.1 to suppswalarge
SR certification. Using Method A, a simplified cheekbisied assessment, the centre will issue at least
3,600 certificates through Random Digitabling (RDD) surveys. The process will be conducted
online, available in all 24 EU languages, and fully compliant with GDPR requirements. A stratified
sampling approach will ensure representation across building types and regions. In addition to
certification, the centre will serve as a data hub for improving SRI methodology and will develop a
sustainability plan for continued operation beyond the project.
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1. Introduction
1.1Scope and objectives of the deliverable

According to the final report on the technical support of the SRI for buildings, Method A for SRI
certification is a simplified quick scan, based on a citistlpproach, taking less than one hour, which

allows an online sefissessment of the building.itNin the framework of the implementation of Task

5.1, from month 18 of the project onwards, the Smart2 SRI call centre will be launched. The call centre,
GKAOK gAfft 0S 0FlaASR 2y t2ffFAAKQa wlyR29606A3IAGLHT
certificates during its operation. The operation of the centre will be twofold: on the one hand, it will
concern the online issuance of SRI certificates, and on the other hand, it will be concerned with finding
interested parties for interviewing andl 3 adzA y3 GKS OSNIATFTAOFIGS® ¢KS O
I RRNBaaSR Ay [lFeYlyQa ¢g2NRa FyR FAYSR |G GKS 060
answers that will enable the SRI to be issued. The certificate will be issued immediately upon
compktion of the survey and will be notified electronically to the interviewee. The methodology will

include the creation of a simplified questionnaire but also the assurance of confidentiality through the
adoption of the necessary GDPR framework for the oji@neof the call centre. The selection of the

sample will be done in a stratified way, geographically but also in types and ages of buildings, in order

for the SRI to penetrate all ranges of buildings. The Call centre will also be a hub of information and
improvement of the SRI through the collection of extensive information on the intelligence of buildings

in Europe. Smart? tool, available in all 24 EU MS languages, will be used for the issuance of SRI
certificates by the call centre, allowing the commution to the EU citizens to their national

language. The promotion of the SRI call centre will be performed with the use of appropriate
promotion mechanisms, exploiting social media and the dissemination channels of Smart? project. A
non-public report on he selfsustaining business model of the SRI call centre after the completion of

the project will also be delivered.
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2. Policy and Regulatory Framework of the Smart Readiness Indicator (SRI)

¢CKS 9dzNRBLISIY ! yAz2yQa aiaNrdsS3ae F2NJ I dzyAFTFASR RA3IA
sectors, including buildings and energy. In this evolving context, buildings are expected to become
smartready, capable of connecting with @ite renewable energy sources, interacting with smart

grids, and supporting advanced communication networks that create soagrtected communities.
Digitalization empowers building users by introducing more control and flexibility through
decentralized energy stems and intelligent technologies. These include automated systems and ICT
based solutions that help monitor, manage, and reduce energy use more efficiently. Among the many
initiatives adopted by the European Union, the Smart Readiness Indicator (SRI3 stat as a

@2t dzy G N2 aOKSYS (KFG OFy aAx3ayAFAOryGfe dzJANX RS
buildings more energefficient, better aligned with reaime energy demands, and more responsive

to the needs of both users and the energy grid O2 y i NA 6 dzil A y 3 Réarmi&&gyfard (2 G K
climate targets, including those set by the Paris Agreement.

Defined under Directive (EU) 2018/844, the SRI encourages using smart technologies in new and
existing buildings. Article 8 specifically calls for a shared European system to rate howeadgra

building is. [1] The SRI focuses on how well buildingsbaluser comfort, energy savings, and system
efficiency. Significantly, its scope goes beyond just energy; it also considers how buildings use
resources and adopt smart technologies that are not strictly related to energy performance. The
scheme was deveped as part of the updated Energy Performance of Buildings Directive (EPBD),
which aims to reduce the need for routine inspections by replacing them with more intelligent
systems. These include Building Automation and Control Systems (BACS) amdjugifg
temperature controls in new or upgraded buildings. The Energy Efficiency Directive (EED) further
supports this by encouraging consumptibased billing and smart feedback tools that help users

better manage their heating. [2]

Because of its broad perspective, the SRI assesses more than just energy efficiency. It also evaluates
how well buildings provide their users comfort and respond to external signals, such as electricity
pricing or grid needs. It encourages intelligent eyss that adjust realime heating, cooling, or

lighting, improving comfort and efficiency. These upgrades can be achieved through better control
systems and by helping users understand and adopt smart technologie¢ea®rihg systems, for

instance, caradapt indoor environments to user preferences, while ICT solutions can improve the

2 OSSN f f LISNF2NXYIFYyOS 2F | 0dzAf RAY 3IQdime @Ky A O f
management, ofsite storage, and EV charging infrastructure also allow buildmgespond more

effectively to the energy grid and reduce peak demand, supporting a more flexible and sustainable
energy future. The SRI examines the performance outcomes across the three defined functionalities,
thus providing a technology objective ovear§ ¢ 2 F | 0dzZAf RAYy3Qa &Yl NI NBI R
aspires to create a market pull and push for developing and deploying competitive and capable smart
ready technologies and services in buildings. It represents a tool whose application can attract
significant investment towards developing smagiady technologies, services, and intelligent
buildings.

The application of the SRI scheme offers a positive contribution across multiple sectors. In building
facilities, the SRI helps identify areas for energy performance improvements that may result in cost
savings. Within the smart home technologies markbege SRI provides a neutral and standardized
framework through which service providers such as network operators, technical building system
manufacturers, and engineering firms can position and deliver their services more competitively. This

WP5, Db.1, Pagellof 113
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approach not only enhances the attractiveness of smart services but also improves their affordability
and credibility in the eyes of consumers. For manufacturers of smart technologies, the SRI scheme is
a motivating factor in developing products with highemart readiness performance, thus
accelerating innovation and technological advancement across the market. Furthermore, the scheme
contributes to the growth and increased value of the energy efficiency market by supporting informed
investment and deployent of smartenabled solutions.

Directive 2010/31/EU includes provisions that promote the renovation and modernization of buildings
GKNRdzZAK (GKS AyaGSaNIdAzy 2F aYINI GSOKyz2f23ASa |
achieve its 2030 energy efficiency targets. In alignmtit this, the most recent revision of the EPBD
introduced the SRI as an optional scheme aimed at supporting the adoption of smart building
technologies. The SRI follows a harmonized methodology for calculating scores and generating
percentagebased rating, as outlined in Article 8(10) of the directive. [1]

I O0O2NRAY3 (2 (GKS LINPOAaA2YyA 2F (KS B5ANBOGAGS:T
utilize Information and Communication Technologies (ICT) and electronic systems to adapt its
operational performance in response to occupant needs and geiquirements. The aim of
overarching is to enhance energy efficiency and overall building performance. The SRI considers a
range of advanced features that enable interconnectivity with intelligent systems, including Building
Management Systems (BMS), BBA@nd selfegulating devices for thermal comfort, energy storage,

and onsite electric vehicle charging infrastructure.

The weighting factors used to calculate smart readiness scores are formally defined in Annexes I, V,
and VIl of Directive 2010/31/EU. These scores are structured around three main categories. First,
smart readiness functionalities encompass energy perforce and operation, responsiveness to
occupant needs, and energy flexibility. Second, smart readiness impact criteria evaluate the
significance of smart technologies and smart readiness technical domains, which refer to the specific
building systems wheresmartready services are applied. A standardized smeatly service
catalogue has been developed to support the consistent application of the SRI across Member States.
This catalogue lists the eligible smasbdy services that may be assessed in a mgjlavhile the
functionality level of each service is also evaluated. Furthermore, the weighting of impact criteria
corresponds directly to the predefined smart readiness functionalities. The scheme allows Member
States to adapt the weighting factors assidrio each technical domain, considering national climatic
zones and the potential impacts of climate change.

In addition to its technical evaluation purpose, the SRI is also expected to raise awareness among
building owners regarding the benefits of automation and electronic monitoring of technical systems.
These include enhanced energy savings, improved buikliagtability to climate conditions, and
greater accessibility, comfort, and user wadling. By making these advantages more visible, the SRI
can help build occupant confidence in the actual performance of enhanced functionalities. At the same
time, the £heme is intended to inform users of possible vulnerabilities associated with increased
digitalization, including cybersecurity risks and the potential misuse of personal data challenges, which
become more pronounced as building processes and systems lgeiceneasingly connected.

¢tKS {wL aOKSYS gra SyGadSNBR Ayid2 FT2NDODS Ay 5S0SY
Regulations 2020/2155 and 2020/2156 by detailing the technical modalities for its effective
implementation with provisions for a necommittal test phase by MS. Theopessional inspectors of
heating, airconditioning and ventilation systems according to Directive 2010/31/EU, energy auditors
under Directive 2012/27/EU or accredited EPC assessors are identified as professionals eligible to
assess the smart readiness afildings. However, to meet the full competency requirements, these
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individuals must also complete additional training in ICT, as specified by each Member State. The SRI
certificate remains valid for ten years. Nevertheless, in cases where significant alterations are made
to the building, a new certificate must be issueg & qualified expert. The ability to selésess a
0dZAf RAy3dQa avYINI NBIRAySaa Aa TFLFEOAEAGEFGSR (KNERc
including an online platform hosted by the European Commission, which was officially launched on 1
April 2021. Although this platform serves as a helpful resource for stakeholders to explore smart
functionalities, the assessments carried out using this tool are not recognized as valid for issuing an
official SRI certificate.

To support the foundation of the SRI framework, an initial technical study was completed in August
2018. This first phase focused on analyzing the indicator's potential design, coverage, and function. A
more detailed technical support study began in DecemB018 to further inform the scheme's
development. Building on the findings of the initial study, this follqweffort delivered refined
technical content that helped finalise both the structure and calculation method of the SRI.
Concurrently, the studgvaluated different implementation strategies and assessed their expected
impact at the European level, offering critical insight for the European Commission in determining the
technical feasibility of rolling out the SRI across Member States.

The final report by VITO, prepared in collaboration with the European Commission, presents a
complete overview of the development process for the SRI. It documents the technical findings of
both support studies, presents options for implementation, outineuggested SRI formats and
methodologies, and discusses expected benefits and associated costs [5]. Based on the conclusions of
GKS &4SO2yR aiGdzRes GKS F2tt29Ay3 RSTFAYAGAZ2Y o6l & 7
the ability of a buildig or its systems to sense, interpret, communicate and actively respond efficiently

to changing conditions in relation the operation of technical building systems or the external
SYGANRYYSY(l oO0AyOfdzZRAYy3d SySNHeE& 3INRKRREH3I The jAikal 12 RS
technical groundwork for the SRI was initiated with a preliminary study launched in 2017. This study
laid the foundation for a more comprehensive second technical support study, which was carried out
between 2018 and 2020, building directlgon the findings of the first phase.

Within the SRI framework, smantady services are founded on smaebdy technologies (SRTS),
which are defined in a technologyeutral manner to ensure consistent applicability across varying
building configurations. These services are compiled in stradtcatalogues, reflecting the current
technological advancements available in the market. The catalogues also outline each service's
intended effects on the building's occupants and its interaction with the energy grid. As part of the
second technical qport study, two catalogues were prepared: Catalogue A, which includes a
simplified list of 27 smanteady services, and Catalogue B, offering a more comprehensive list of 54
services.

The evaluation of each service involves assigning a functionality level, which is incorporated into the
overall SRI assessment process. The methodology introduced in the first technical study applies a
multi-criteria framework to assess the presence anglsstication of smarready systems installed

in a building. This framework accounts for varying degrees of automation and service responsiveness
and organizes the evaluated services into multiple relevant technical domains. The approach allows
for a nuaned assessment by considering how these services affectuses and grid performance.

Final SRI scores are derived by calculating impact scores based on these effects and applying pre
assigned weighting factors to each domain and criterion. This ensilr@&samced and comprehensive
NELINBASY(GlIGdA2y 2F | o0dAfRAY3IQa avYINI NBFRAySaa
international technical standards and are categorized under nine domains: heating, cooling, domestic
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hot water, controlled ventilation, lighting, dynamic building envelope, electricity, EV charging and
monitoring and control. At least two and up to five functionality levels are defined for each service.
Higher levels of functionality are associated witbmnadvanced implementation of smart services.
Under the EPBD, the effects of smegtdy services are grouped into three primary functional
categories: maintenance of energy efficiency in building operations, adaptation of system operation
to user needsand the ability to support energy flexibility. When examined in greater detail, the
assessment considers a range of impact criteria, including diresiterenergy savings attributed to
smartready technologies, increased flexibility concerning the energ, especially in applications
fA1S RAAGNRAOG KSFGAY3 IyR 022fAy3a: YR SyKIyOSF
perception. In addition, the convenience of interaction, positive effects on occupant health and well
being, and predictive amintenance capabilities that identify inefficient performance are recognized as
key impact dimensions.

Furthermore, the system also includes the ability of smart services to delivetimeabperational
information to building occupants. The development of the SRI framework was strongly supported
through stakeholder involvement. Five plenary meetings werganized, each receiving strong
attendance and accompanied by regular online consultations and documentation shared through a
public website. In a more targeted outreach effort, an online consultation was conducted over two
months via the official SRI gat, during which stakeholders submitted position papers and completed
surveys to provide feedback on deliverables related to the second technical study. This process was
complemented by the participation of 30 subject matter experts from EU Member Statksffiliated
organizations, grouped into three thematic focus areas: the value and implementation of the SR, the
methodological framework, and forwafidoking considerations for future development.

In an additional development phase, a public beta version of the SRI tool was released for testing. One
hundred twelve stakeholders were invited to apply the draft methodology to buildings of their choice.
Their participation offered meaningful insight énthe strengths and limitations of the proposed
assessment approach while also identifying areas in need of refinement. The results confirmed that
adequate data exists to apply both Methods A and B; however, it also became clear that more detailed
instructions on functionality levels and recommendations for assessing complex technical systems
would improve consistency. In response, service catalogues for both methods were revised to
promote standardization and enhance comparability across building typesuaadcases. It is
important to note that the current SRI framework lacks specific provisions for buildings with historical
or cultural significance. As a result, it does not adequately address the challenges of retrofitting smart
technologies in older bulings, nor does it provide tailored evaluation metrics for heritage structures.
For the SRI to support energy savings across the entire European building stock, the framework must
evolve to include smaiteadiness criteria relevant to historically valuapleperties [4].

The legal foundation of the SRI under the EPBD provides a harmonized structure for assessment while
maintaining flexibility for each Member State to adjust for national and climatic contexts. This dual
approach ensures that smart readiness evaluationscaresistent across the EU and relevant to local
conditions, thereby maximizing the accuracy and usefulness of the resulting SRI scores. The second
technical study of the report investigated the impact of the SRI at the EU level through various
pathways of aplication of the scheme. To ensure the right balance of prospective common and
flexible implementation pathways, areas with modifications that preserve the scheme's integrity and
opportunities for coupling the SRI scheme with relevant schemes and irégadiready in place were
identified. An examination of existing assessment schemes, particularly the Energy Performance
Certificate (EPC), revealed that the effective deployment of such frameworks relies significantly on a
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strong legal foundation and a broadly acknowledged value proposition. These same conditions apply
to the implementation of the SRI. To address the obstacles that hindered the adoption of similar
frameworks, lessons learned from these experiences have bééped to devise a more refined
implementation strategy for the SRI. Nevertheless, no formal integration of the SRI with the EPC has
0SSy SadloftAaKSR (Kdza FI NP ¢KAA RAAUGAYOGAZ2Y A& !
overall energy pdormance. Consequently, it is possible for a building to receive a high SRI score while
concurrently demonstrating a low EPC rating due to poor energy efficiency. [4]

A related avenue for potential integration of the SRI lies in the Life Cycle Assessment (LCA) domain,
GKSNE AYyO2NLRNIdGAy3a AYyRAOI (2NA 2T aYINlySaa Y
environmental performance. Future sustainability frameworks, sashBREEAM and LEED, are
FYGAOALI GSR G2 ITR2LI + dodAftRAY3I Lvé YSGNRO (Kl
Furthermore, the final technical support report issued by VITO explored additional schemes such as
ecolabelling and the standards delped by CEN/CENELEC bodies as templates for implementing the
SRI both at the European Union and Member State levels while also proposing mechanisms to
facilitate stakeholder involvement. Given the pace of digital innovation and the rapid evolution of
smat technologies, it has been acknowledged that the SRI will require an agile structure capable of
timely updates. Such adaptability may include new services, functional domains, or impact categories,
necessitating a transparent and responsive framewor[g[1]

Seven SRI adaptable and resilient deployment pathways were proposed to address these
implementation challenges. These include mandatory alignment with the EPC framework; obligatory
application in newly constructed buildings and deep renovation projectsintary selfassessment

or third-party evaluations; publicly supported voluntary thipdrty assessments focused on
promoting energy efficiency and distributed energy resources; alignment with trigger points for the
installation of BACS; integration withe rollout of smart metering infrastructure; and finally, the
possibility for Member States to employ a hybrid model combining multiple pathways. Among these,
the voluntary seHassessment pathway was considered the least effective in promoting broadeuptak

of the SRI due to its passive natuf). The costeffectiveness of SRI deployment depends heavily on

the implementation strategy selected. For instance, under the pathway mandating linkage with EPC
(Pathway Al), the projected cost for assessments aceds€EU Member States amounts to
approximately 560 million euros, with estimated energy savings yielding financial benefits in the range
of 16.8 billion euros. In contrast, an entirely voluntary deployment model (Pathway C) would incur
significantly lowerassessment costs of approximately 2 million euros while producing substantial
energy bill reductions projected at 5.3 billion euros. These estimates underline the potential economic
viability of SRI deployment, particularly when integrated into broaderulsgry and policy
frameworks.This task however, places a high monetary value on health and-estig benefits and

the creation of 72 thousand jobs by 2030 following the Al pathway. The outcome of the impact
analysis shows that 5% additional energy savings can be achieved by 2050 becdugsSRf. t{4]

Under the businesasusual (BAU) scenario, which incorporates the anticipated effects of existing
policies under the EPBD, the cumulative investment in SRTs across the European Union is projected to
reach 75 billion euros.

By contrast, in the scenario where implementation pathway Al is adopted, linking the SRI to the EPC
framework expenditure is expected to rise to 126 billion euros. This scenario is associated with greater
final energy savings and an annual reduction ofr8ion tonnes in greenhouse gas emissions. As a
result, the pathway that connects the SRI with the EPC (A1) has been identified as offering the most
substantial net benefits.
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The economic and policy impact of SRI implementation was further examined by analyzing its
influence on the uptake of smart technologies in buildings. The assessment also explored how
interaction with related policies could enhance the scheme's effectisen&his analysis involved
modelling the future development of the EU building stock across five geographic regions, accounting
for new construction, energyelated renovations, and demolitions. A parallel modelling effort
simulated the uptake of smaready technologies, influenced by both the SRI and complementary
policies. Buildings in the simulation were grouped into four levels of smart readiness, ranging from
Level | to Level IV. Renovations targeting the building envelope and HVAC systems contributed
significantly to improved smart readiness levels, resulting in measurable energy savings, reduced
operational costs, and lower carbon emissions. Additional benefits, such as enhanced occupant well
being, were acknowledged but assessed primarily througtligaive indicators.

To encourage widespread adoption, the SRI is designed to maintain low assessment costs and
minimize the time required for completion. Simplified evaluation procedures are key to shaping a
favourable user experience and promoting acceptance among buildingrs. This can be achieved
through digital tools such as Building Information Modelling (BIM) for visualizing operational
processes and BACS, which can autonomously report their functionality. The future introduction of
standardized SRT labels is expedtedupport these efforts. Introducing inspection thresholds based

on representative spaces, building types, or specific technical systems can streamline the assessment
for buildings where smameady services are concentrated in particular areas. Thisoagh simplifies

the evaluation and ensures that impact scores are appropriately weighted to reflect national and
regional conditions, supporting the harmonization of SRI ratings across Member States.

In terms of presenting the results of the SRI assessment, the format is expected to vary depending on
the implementation strategy chosen by each Member State. Feedback from stakeholders indicated a
preference for a digital certificate accessible througbearchable platform. Such a certificate would
display the overall smart readiness score alongside individual scores for each impact criterion and
technical domain, accompanied by tailored recommendations. Ideally, it would also reference the
method used irthe calculation. Various presentation formats, from traditional logos to mnemonic
symbols, have been tested in consumer focus groups to identify the most effective means of
communicating SRI results.

Supplementary information may also be made available through a QR code or an exterdzseeb

tool, such as a breakdown of how the SRI was calculated or a feature allowing users to recalculate it
using their own data. Future iterations of the SRI schests aim to include cybesecurity
assessment. This will be based on a voluntary labelling scheme currently under development for
specific technical building systems. Additionally, the SRI could be accompanied by other certification
flroSfas A820ROFYRIKSIROENI 0SSt LYGSNRLISNIoOoAfAGES
of interest; while a standard metric per technical domain has yet to be developed, future versions of
the SRI may incorporate such metrics better to represent the compatibildyirdagration of building
technologies. Alternatively, standards and communication protocols used by the devices installed in
0KS o0dzAf RAYy3I O2ddZ R 6S NBLRNISR a Fy AYRAOFGAZ
interoperability capabilities.
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3. Methodology

In accordance with the final technical support report for the SRI for buildings, Method A is defined as
a simplified, checklidbased quick scan that enables a building's smart readiness to be assessed in
under one hour[3] This method is particularly suited for online saffsessment and is designed to be
accessible to users with no technical background. In this study, the SRI Call Centre has been introduced
as a key mechanism to support the deployment of Method A acrosile range of buildings. Its
primary objective is to facilitate the issuance of a minimum of 3,600 SRI certificates during its
operational phase. To achieve this target, the Call Centre will operate through the online assessment
of SRI certificates based on the completion of structuradationnaires. The questionnaire itself is
formulated using clear and accessible language, ensuring that all users regardless of technical
expertise can provide reliable input. Upon completion, certificates will be automatically issued in
electronic form.To guarantee privacy and data protection throughout the process, a simplified yet
GDPRompliant methodology has been developed. The sampling strategy employed by the Call
Centre is stratified by geographical location, building typology, and construatioodp allowing the

SRI methodology to be tested across a broad and diverse building stock within the European Union.
In addition, the SmarReadyGo! tool will be used to support the operation of the Call Cerilahle

1 display the assessment conducted from each country.

Tablel: Number of SRI assessments conducted per country using Call Centre

Country Assessments
Germany 534
Italy 534
France 534
Spain 534
Poland 450
Greece 450
Denmark 450
Croatia 393
Lithuania 249
Cyprus 263
Total 4,656
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Figurel illustrates the workflow overview methodology.

Model "Method A" of SRI via |:>

a simplified Questionnaire Construct the Survey

e

Collect data <::I Target different EU countries

U

Process data and create
SRl assessments

Figurel: Workflow Overview

Figure2 illustrates the structure of SRI Method A, implemented through a simplified questionnaire

based approach. The process begins with basic information about the building and the identification

of applicable technical domains. Each domain undergoes a "tpiagess," where a series of targeted

guestions assess the presence of smart services across key areas such as heating, cooling, lighting,
electricity, and electric vehicle charging. The questionnaire is designed to be concise and accessible,
enablingarap R S @I fdz2 GA2y 2F | o0dzAf RAyaQa aYlI NI NBI RA
domainspecific questions and services.

General Building Technical Domains Triage Process
Information |:> Present “Heating” Domain
3 Questions 9 Questions, 9 Domains 5 Questions, 5 Smart Services
Triage Process Triage Process Triage Process
“Ventilation” Domain & “Cooling” Domain “Domestic Hot Water” Domain
2 Questions, 2 Smart Services 4 Questions, 4 Smart Services 3 Questions, 3 Smart Services
Triage Process Triage Process Triage Process
“Lighting” Domain o “Dynamic Building Envelope” Domain “Electricity” Domain
1 Question, 1 Smart Service 2 Questions, 2 Smart Services 4 Questions, 4 Smart Services

&

Triage Process
“Monitoring and Control” Domain

Q39 MC13
Q40 MC25
Q41 Mc30

Triage Process
“Electric Vehicle Charging” Domain

3 Questions, 3 Smart Services

Figure2: Model Method A of SRI via a simplified Questionnaire
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Figure3 outlines the data processing workflow for generating SRI assessments using théRBamdyt

Go! platform. The process begins with survey data in .csv format, which is mapped to the appropriate

fields and used to create assessmeelated database objectdsOK | & a! aaSaavySydé:x
G/ttt /SYGNB 52YFAyés FyR a/lftt /SyaNBS { SNBAOSE
OF NNASR 2dzi G2 Syadz2NB I OOdzN> Oé yR O2yaAraiaSyoeo
calculationsto genérd S FAY I f 2dziLldzias Ay Of dzZRAy3 GKS awSadz
G5S0GFAf SR {O2NB¢ 2062S80iazr oKAOK (G(23SGKSNI F2NXY (K

Create an “Assessment” object
and insert it on the database

Y

Create “CallCentreDomain” objects <:| Create a “CallCentre” object
q and insert them on the database and insert it on the database

{

Create “CallCentreService” objects E> l J‘ Perform validations
:% and insert them on the database throughout the whole process.

Survey data come in .csv format I:>
Need to map columns to corresponding fields

I

{

,H Smart GO! The “ResultController” performs all the calculations to produce the SRl Assessment.
|Ready * Multiple database objects created: “Result”, “DomainScore”, “ImpactScore”, and “DetailedScore”.

Figure3: Process data and create SRI assessments

Beyond certification, the Call Centre will also serve as an information hub, gathering valuable data on

the current level of smart functionality in buildings across Europe. These data will contribute to the
ongoing refinement and improvement of the SRI hatology. To promote widespread participation,

GKS LINRP2SOGQa O2YYdzyAOIGA2y &A0GNrdS3e gAftt AyOf dzR
media and established EU dissemination channels to increase awareness and encourage engagement
among buildng users.
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4. Overview of Building Smartness
4.1SRI across Europe

Integrating Call Centre questionnaires has been identified as a novel and scalable approach for
systematically collecting data relevant to SRI assessments. This methodology is investigated to address
key challenges commonly associated with conventionaé$®Ruliation techniques, including elevated
implementation costs, restricted scalability, and variability in data quality. Through the combination

of automated data acquisition systems, the current study aims to formulate a reliable and
economically sustamble methodology for evaluating building smart readiness across multiple
European countries.

The resulting dataset comprising 4,656 completed assessments spans a broad spectrum of building
types and operational scenarios. This widaching coverage improves the representativeness of the

findings and provides valuable insights into the evolvingisgape of smart readiness across Europe.

The success of this implementation establishes a robust precedent for future SRI assessments. It
dzy RSNBR O2NBa GKS AYLRNIFYOS 2F Fdzi2YFIG4SR FyR &aolf
intelligent, enegy-efficient building environmentsTable 2 summarizes key insights from SRI
assessments conducted across ten selected European countries, highlighting trends in building types,

SRI class distributions, and functional levels of technical systems. The following section presents a
more detailed analsis of the results for each country.

Table2: Summary of key insights from SRI assessments across ten selected European countries

Country Main Findings

81.65% of the assessed buildings were residential, primarily withir
Classes D, E, and F. Heating systems operated acragd_El Qith most
reaching FLGFL2. DHW services remained basic, concentrated afHENQ
Cooling systems showed strong integratitypically at FLdFL2. Ventilation
Germany systems were wellleveloped, frequently reaching FL2. Lighting remail
minimal at FLO. Dynamic envelope systems performed well, often at
Electricity services achieved high functionality at gALR. EV chargin
showved strong adoption, mostly at F¢BL2. Monitoring and Contrc
systems consistently operated at FL1, reflecting robust integration.

89.51% of the assessed buildings were residential, primarily classified |
SRI Classes E and F. Heating systems generally operated &t ZLDHW
services were distributed across FLO. Cooling systems functioned n
between FLO and FL2. Ventilatioypically at FLgFL2. Lighting showe

Italy limited smart features at FLO. Dynamic envelope systems \
implemented at FLEFL3. Electricity services showed moder:
performance from FLO to FL2. EV charging saw comparatively
adoption, mostly at FICFL3. Mortoring and Control systems consistent
achieved FLAFL2.
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France

83.9% of the assessed buildings were residential, mainly within SRI C
E, F, G, and D. Heating systems typically operated gFELODHW service
were basically concentrated at FLO. Cooling systems varied acragd EL
Ventilation showed limited iegration, mostly at FL{FL1. Lighting
remained minimal at FLO. Dynamic envelope systems reachegFE2
Electricity services were moderately developed and distributed across
FL2. EV charging showed moderate adoption, with some systems ree
FL3 btt many operating at FL1. Monitoring and control systems
primarily operated on FL1 and FL2.

Spain

90.26% of the assessed buildings were residential, mostly within SRI C
E, D, and F. Heating systems typically operated atFtl10 DHW service
were basic at FIgFL1. Cooling and ventilation showed moderate sn
integration, mostly at FICFL2. Lighihg remained at FLO. Dynamic envelo
systems reached FL2. Electricity services achieved higher functionality
many systems at FLEL2. EV charging was moderately adopted, mostl
FLXFL2. Monitoring and Control systems operated atFL2.

Poland

85.56% of the assessed buildings were residential, primarily withir
Classes E and F. Heating systems typically operated gFLE2.0DHW
services remained basic at EEQL1. Cooling and ventilation syster
showed limited integration, mostly at RFL1. Ighting stayed at FLC
Dynamic envelope systems reached FL1. Electricity services showed
performance, with several systems at FL2 and FL1. EV charging s
moderate adoption, mainly at FEEL2. Monitoring and Control systen
consistently operatect FL1.

Greece

83.33% of the assessed buildings were residential, with over half falling
SRI Classes F and G. Heating systems typically operatec;Bt ELDHW
services remained basic at EEQ1l. Cooling systems showed so
integration, ranging from FLO to FL2. Ytion systems remained at FL
Lighting stayed at FLO. Dynamic envelope systems reachegFIlEL.
Electricity services operated across &tl®2, with many at FLEL2. EV
charging and Monitoring and Control were present, typically at FL1.

Denmark

84.44% of the assessed buildings were residential, primarily in SRI C
E, F and D. Heating systems operated agFLD. DHW services ranged frc
FLO to FL2. Cooling systems showed higher integration, typically fram
FL2. Ventilation systems wereatg, often reaching FL3. Lighting remain
minimal at FLO. Dynamic envelope systems were underdeveloped ai
Electricity services were walkeveloped at FLFL2. EV charging showt
strong adoption, reaching F¢EL3. Monitoring and Control systen
consstently operated at FL1, with some systems at FLO.
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Lithuania

77.54% of the assessed buildings were residential, mostly within SRI C
E, F and D. Heating systems typically operated atFtL10 DHW service
remained basic at FLBL1. Cooling systems ranged from FLO to
Ventilation remained at FLO. Lightingagéd minimal at FLO. Dynam
envelope systems reached EEQ1. Electricity services achieved moder
functionality, mostly at FICEL2. EV charging was present, typically at |
Monitoring and Control systems consistently operated at FL1.

Cyprus

78.89% of the assessed buildings were residential, primarily in SRI C
G, F, and E. Heating systems typically operated atFE10 DHW service
remained basic at FLO. Cooling systems reached FL2 in some cas
mainly were at FLO. Ventilation opeeatat FLQFL1. Lighting stayed at FL
Dynamic envelope systems reached ¢RLOL. Electricity services operatt
mainly at FLOFL1. EV charging showed moderate adoption, mostly at
Monitoring and Control systems primarily operated at FL1, with lim
advanced functionality.

Croatia

84.93% of the assessed buildings were residential, primarily in SRI C
F, E, and G. Heating systems typically operated atHEI10 DHW service
remained basic at FEBL1. Cooling systems showed limited integrati
ranging from FLO to FL2. Ventilatioemained at FLEFL1. Lighting wa
minimal at FLO. Dynamic envelope systems performed moderately, typ
at FL1. Electricity services mostly operated at¢FLQ. EV charging wi
present, typically at FL1. Monitoring and Control systems mostly oper
at FL1, with some remaining at FLO.
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4.1.1 Germany

The analysis begins with evaluating the dataset collected from Germany, where most of the assessed
buildings, specifically 81.65%, were identified as residential, while a smaller fraction, 18.35%,
represented norresidential types. Regarding the techniadmains in these assessments, it is
essential to note that heating and domestic hot water systems were highly prevalent, observed in
91.95% and 85.21% of the buildings, respectively. On the other hand, lower rates of integration were
recorded for cooling42.13%), ventilation (32.77%), monitoring and control systems (31.65%), electric
vehicle charging (28.09%), and dynamic building envelope (27.90%) systems. The distribution of the
total SRI scores is illustrated Figure4. Based on the analysis of the dataset, it is evident that the
buildings are distributed across a wide range of SRI classes, namely from A to G. It can be observed
that the most common classes are D and E, together accounting for more than half of the sample
evaluated. Classes F and C followed with 113 and 50 assetssmespectively, while G represented

a lower proportion of the buildings assessed. Higher SRI classes A and B account for only a minor share,
with 5 and 11 assessments, respectively. In total, 534 evaluations were considered in this analysis.

SRI Score

B Class
B A

B

Il C

' I D
25.8% E

N F

WY

Figure4: Distribution of SRI Scores in Germany

The analysis proceeds with the evaluation of each technical system, focusing specifically on the
functionality levels. Initially, the heating domain is examined, as illustratdeigare5. A notable
presence of intermediate functionality levels was observed within the heating domain. In particular,
for heat emission control (Ha), most assessments were distributed between functionality level 1
(39.1%) and functionality level 2 (40.73%yicating widespread use of central and individual room
controls. Control of heat pump generation-g8) and other heat generators {#h) predominantly
operated at functionality levels 0, 1, and 2, with limited presence of higher levels. Similarly, cbntrol
distribution fluid temperature (HL.c) exhibited a balanced distribution across levels 1 to 3. For
information reporting on heating system performance-3H functionality was distributed broadly,

with a considerable share (31.16%) achieving functipnigvel 2. Figure6 displays the DHW domain,

a lower degree of smart functionalities was generally recorded. Control of DHW storage charging
(DHW1a) mainly was at the basic levels, with 46.15% at level 0 and 40% at level 1. Regarding
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information feedback (DHVE), although basic reporting was standard, a significant portion of
assessments also achieved functionality levels 2 and 3, indicating an increasing integration of historical
data tracking and performance evaluation. The cooliogndin exhibited an encouraging level of
smart functionalities, showed ifrigure 7. Cooling emission control {I&) assessments mainly
clustered around functionality levels 1 and 2 (36% and 38.22%, respectively), suggesting the frequent
implementation of central and individual room control systems. Cooling generator contiza)(C
showeal a similar trend. Reporting information regarding cooling system performand) énd
flexibility and grid interaction (@) were characterized by a relatively high proportion of assessments
at functionality levels 2 and 3, indicating a gradual move tolwgredictive control and demand side
management. In the ventilation domain Kigure8, supply airflow control (\Ma) assessments were
mainly distributed across functionality levels 1 to 3, with relatively few assessments achieving the
highest functionality level. Information regarding indoor air qualitysf\éhowed a higher presence of
intermediate smart functionalities, particularly at functionality levels 2 anBidure9 displays a less
advanced level of smart control integration in the lighting domain. Occupancy control for indoor
lighting (k1a) showed a significant concentration at functionality level 0 (48.62%), suggesting that
manual controls still dominate the assesl buildings.

Nevertheless, a moderate presence at functionality levels 1 and 2 indicated some degree of
automation. For the dynamic building envelope domain, relatively advanced functionalities were
noted, as shown ifFigure10. Solar shading control (BB demonstrated a high concentration at
functionality level 2 (41.61%) while reporting systems-dDEhowed a more even spread from
functionality level 1 to 4, indicating a good level of automation and predictive maintenapeditty

in some buildingdrigurellillustrates the electricity domain, reporting of local electricity generation
(E2) and electricity consumption {E2) services demonstrated a strong presence at functionality
levels 2 and 3, suggesting increasingteaé feedback and historical datatagration. Conversely,
services related to storage-@ and reporting on energy storage1E) revealed a higher share at the
basic and intermediate functionality levels. Concerning electric vehicle chargiRggune 12, a
progressive trend towards higher functionality was evident. The provision of EV charging capacity (EV
15) showed a substantial share at functionality levels 2, 3, and 4, indicating a growing installation of
recharging points in parking spaces. EV gethncing (EAL6) and EV connectivity and information
(EVA17) predominantly achieved functionality levels 1 and 2. Firfaiyyrel3 displays the monitoring

and control domain, functionalities relating to centralized reporting {M, smart grid integration
(MG25), and automated TBS coordination (8@ predominantly achieved functionality levels 1 and

2. A small but notable propodh also reached functionality levels 3 and 4, suggesting that certain
buildings are beginning to implement predictive and gnigtractive smart building strategies.
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Call Centre Results: Case Study- Germany
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Figurel14: Average smartness of each service based on the 545 assessments conducted
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The overall smartness of each technical service derived from the 545 assessments conducted is
illustrated inFigurel4. The figure presents a matrix that visualizes the average functionality level
achieved for each smart service across the assessed building stock. Each colored cell represents the
functionality level attained, ranging from functionality level 0 (basic na&gontrol) to functionality

level 4 (advanced automated and predictive control), following a colour gradient from light to dark
green. Several heating, cooling, ventilation, and electricity services frequently achieved intermediate
functionality levels, grticularly functionality level 2. Conversely, services related to lighting and some
aspects of domestic hot water systems remained predominantly at lower functionality levels. This
matrix enables a clear and concise comparison between different techashoradins, highlighting

areas where smart readiness is more developed and identifying domains with greater potential for
future improvement.

In conclusion, the presentation of the average impact and domain scores provided a comprehensive
overview of the smart readiness levels observed across the assessed buildin§istoed5 presents

the average impact scores calculated across the 545 assessments conducted. The results reveal that
the highest impact was achieved in the category of Health, Wéilig and Accessibility, with an
average score exceeding 60%. Smart functionalitiggributing to occupants' health and wddeing

are widely integrated. Energy efficiency and comfort are closely followed, highlighting the focus on
improving building performance and user satisfaction. In contrast, Maintenance and Fault Prediction
recorded the lowest average score, indicating that predictive maintenance features are less commonly
implemented. Convenience and Energy Flexibility and Storage also exhibited comparatively moderate
scores, suggesting potential areas for further enhancemefittime smart building strategies.

Energy Efficiency
Energy Flexibility and Storage
Comfort
Convenience
Health, well-being and accessibility
Maintenance And Fault Prediction
Information To Occupants

0 10 20 30 40 50 60 70

Average Impact Scores

Average Impact Scores

Figurels Average impact scores based on the 545 assessments

Figure 16 illustrates the average domain scores for the main technical domains evaluated. The
Monitoring and Control domain achieved the highest average score, reflecting the growing integration
of centralized control systems and energy management strategies. |atemti Dynamic Building
Envelope, and Heating domains also achieved high average scores, indicating a relatively mature
deployment of smart features in these areas. Conversely, the Lighting and Electric Vehicle Charging
domains obtained the lowest scoremmong the assessed domains, suggesting a more limited
integration of advanced smart services, particularly in lighting automation and EV infrastructure.
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Overall, the distribution of domain scores highlights the domains where smart readiness is more
developed and emphasizes the domains where greater improvements could be targeted.

Heating

Domestic Hot Water
Cooling

Ventilation

Lighting

Dynamic Building Envelope
Electricity

Electric Vehicle Charging

Monitoring and Control
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Average Domain Scores
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FigurelG Average domain scores based on the 545 assessments
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4.1.2 ltaly

The analysis continues with evaluating the dataset collected from lItaly, where most of the assessed
buildings, specifically 89.51%, were identified as residential, while a smaller fraction, 10.49%,
represented norresidential types. Regarding the techniddmains in these assessments, it is
essential to note that domestic hot water and electricity systems were highly prevalent, observed in
94.76% and 93.26% of the buildings, respectively. Heating and lighting systems were also widely
integrated, present ir88.01% and 87.08% of the buildings, respectively. On the other hand, lower
rates of integration were recorded for cooling (71.91%), ventilation (50.75%), monitoring and control
systems (36.33%), electric vehicle charging (30.71%), and dynamic buildieppensystems
(32.77%). The distribution of the total SRI scores is illustrat€&igurel7. Based on the analysis of

the dataset, it is evident that the buildings are distributed across a wide range of SRI classes, namely
from A to G. It can be observed that the most common classes are E and F, with 138 and 141
assessments, respectively, togethaccounting for more than half of the sample evaluated. Class G
follows with 104 assessments, while class D records 95 evaluations. Classes C, A, and B represent a
smaller proportion of the buildings evaluated, with 30, 10, and 10 assessments, resjyedtivetal,

528 evaluations were considered in this analysis.

SRI Score

19.7% Class

[op e > N <> B w B o B = e

Figurel? Distribution of SRI Scores in Italy

The analysis proceeds with the evaluation of each technical system, focusing specifically on the
functionality levels. Initially, the heating domain is examined, as illustratdedginre18. A notable
presence of intermediate functionality levels was observed within the heating domain. In particular,
for heat emission control (a), most assessments were distributed between functionality level 1
(44.89%) and functionality level 2 (32.77#ljcating a widespread use of central and individual room
controls. Control of heat pump generation-@8) and other heat generators {2&) predominantly
operated at functionality levels 0, 1, and 2, with limited presence of higher levels. Similarkpl ant
distribution fluid temperature (FLc) exhibited a balanced distribution across functionality levels 1 and

2. For information reporting on heating system performance3jH functionality was broadly
distributed, with a significant share (34.68%) aeimg functionality level 2. The domestic hot water
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(DHW) domain is displayed kigurel9, where a lower degree of smart functionalities was generally
recorded. The control of DHW storage charging (BHWand DHWb) mostly remained at
functionality levels 0 and 1, with limited progression towards higher functionality levels. Regarding
information feedback (DHWB), a moderate portion of assessments achieved functionality levels 2 and
3, suggesting a gradual increase in historical data tracking and performance evaluation integration.
The cooling domain exhibited an encouraging level of smarttiomalities, as shown ifigure20.
Cooling emission control {&;&) assessments mainly clustered around functionality levels 1 and 2
(32.03% and 47.92%, respectively), suggesting the frequent implementation of individual room
control systems. Cooling generator controid&) and reportingegarding cooling system performance
(G3) displayed similar trends. Flexibility and grid interaction functionalitiel) (&ere relatively well
represented across functionality levels 2, 3, and 4, indicating growing attention to predictive control
and loal management. In the ventilation domain, illustratedrigure21, supply airflow control (V

1la) assessments were mainly distributed across functionality levels 1, 2, and 3, with functionality level
2 achieving 20.3% and functionality level 3 achieving 25.09%. Reporting information regarding indoor
air quality (V6) shaved a higher presence of intermediate smart functionalities, particularly at
functionality levels 1 and 2. As showrFigure22, the lighting domain revealed a less advanced level

of smart control integration. Occupancy control for indoor lightinglg) showed a significant
concentration at functionality level 0 (58.92%), suggesting that manual control still dominates the
assesse buildings. However, a moderate presence at functionality levels 1 and 2 indicated some
degree of adoption of automated lighting systems. For the dynamic building envelope domain,
relatively advanced functionalities were noted, as showifrigure23. Solar shading control (Bl
demonstrated a high concentration at functionality level 2 (34.29%) while reporting systendy (DE
showed a more even spread across functionality levels 1 to 4, indicating good levels of automation
and predictive maintenanceapabilities in some buildings. The electricity domain is illustrated in
Figure24. Reporting of local electricity generation-ZEand electricity consumption {B2) services
demonstrated a strong presence at functionality levels 2 and 3, suggesting increasktigneeal
feedback and historical data integration. Conversely, servicaserkto storage (B) and reporting

on energy storage (El) exhibited a more even distribution between basic and intermediate
functionality levels. A progressive trend towards higher functionality was evident in electric vehicle
charging, as presented Figure25. The provision of EV charging capacity1B)/showed a substantial
share at functionality levels 2, 3, and 4, indicating a growing installation of recharging points. EV grid
balancing (EAL6) and EV connectivity and information ¢EX) predominantly acleived functionality

levels 1 and 2, reflecting the current integration stage. FinBltyyre26 displays the monitoring and
control domain, where functionalities relating to centralized reporting {M}, smart grid integration
(MG25), and automated TBS coordination (8@ predominantly achieved functionality levels 1 and

2. A smaller, notable pportion also reached functionality levels 3 and 4, suggesting the beginning of
predictive and gridnteractive smart building strategies in the Italian building stock.
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Call Centre Results: Case Study- Italy
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The overall smartness of each technical service derived from the 545 assessments conducted is
illustrated inFigure27. The figure presents a matrix visualizing the average functionality level achieved
for each smart service across the assessed building stock. Each colored cell represents the functionality
level attained, ranging from functionality level 0 (basic manuaitol) to functionality level 4
(advanced automated and predictive control). Several heating, cooling, ventilation, and electricity
services frequently achieved intermediate functionality levels, particularly functionality level 2.
Conversely, lighting ahdomestic hot water services remained predominantly at lower functionality
levels. This matrix enables a clear and concise comparison between different technical domains,
highlighting areas where smart readiness is more developed and identifying domidiingreater
potential for future improvement. The analysis presents the average impact and domain scores,
providing a comprehensive overview of the smart readiness levels observed across the assessed
building stock.Figure 28 presents the average impact scores calculated across the assessments
conducted. The highest impact was achieved in the category of Healthbéited) and Accessibility,
followed by Energy Efficiency and Comfort, indicating a strong focus on ocecgrant
functionalities. In contrast, Maintenance and Fault Prediction recorded the lowest average score,
suggesting that predictive maintenance is less commonly implemented. Convenience and Energy
Flexibility and Storage also exhibited moderate scores, highimyareas for further improvement.

Energy Efficiency

Energy Flexibility and Storage
Comfort

Convenience

Health, well-being and accessibility
Maintenance And Fault Prediction

Information To Occupants
0 10 20 30 40 50 60

Average Impact Scores

Average Impact Scores

Figure28 Average impact scores

Figure29illustrates the average domain scores for the main technical domains evaluated. Monitoring
and Control achieved the highest average score, reflecting the increasing integration of centralized
management systems. Ventilation, Dynamic Building EnvelopeHaating domains also achieved

high average scores, indicating a relatively mature deployment of smart features in these systems.
Lighting and Electric Vehicle Charging obtained the lowest scores, suggesting a more limited
integration of advanced smart seces in these areas. Overall, the distribution of domain scores
provides insight into the domains where smart readiness is more developed and emphasizes the
domains where greater advancements could be targeted in future building upgrades.
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4.1.3 France

The analysis continues with evaluating the dataset collected from France, where most buildings
assessed were classified as residential (83.9%), while a smaller proportion corresponded to non
residential building types (16.1%). Regarding the technical demathese assessments, it is essential

to note that domestic hot water and electricity systems were among the most commonly evaluated,
with electricity and lighting considered baseline services in all buildings. Heating systems were also
well representedwith an 83.9% presence rate. Conversely, lower levels of integration were noted for
ventilation (64.04%), cooling (52.43%), dynamic building envelope (32.21%), electric vehicle charging
(28.46%), and monitoring and control systems (30.34%). The distribat the total SRI scores is
illustrated inFigure30. Based on the analysis of the dataset, it is evident that buildings are distributed
across a broad range of SRI classes, from A to G. The most prevalent categories were classes E, F, and
G, accounting for 148, 133, and 108 assessments, respectively DClialéswed with 106 buildings,

while fewer buildings were recorded in the higher SRI categories: class C with 23, class A with 5, and
class B with only four assessments. In total, 534 evaluations were considered in this analysis.
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Figure3Q Distribution of SRI Scoreskrance

The analysis proceeds with the evaluation of each technical system, focusing specifically on the
functionality levels. Initially, the heating domain is examined, as shovigime31. Heat emission
control (H1a) was primarily implemented at functionality levels 1 (39.29%) and 2 (31.03%), suggesting
widespread use of central and individual room controls. Control of heat generation systetasafidi

H-2b) displayed a notable share airictionality level O, followed by functionality level 1, indicating
limited smart control capabilities in this area. Similarly, control of distribution fluid temperatwre (H
1c) was most frequently observed at level 1 (52.9%). Information feedba® @ heating
performance was distributed broadly, with 31.03% of the assessments achieving functionality level 2
and a smaller percentage reaching levels 3 and 4. The DHW domain is presdfitpd@32. Basic
functionalities are dominated, with many buildings remaining at functionality level O for D&W
(44.03%) and DHMb (62.42%). Regarding feedback to users (EdiWwhe results showed a more
balanced distribution, with functionality levels 1 andérny the most common, suggesting moderate
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implementation of historical data reporting. The cooling domain demonstrated greater adoption of
intermediate and advanced functionalities, as showRigure33. Cooling emission control{{&) was

most frequently recorded at levels 1 and 2 (38.21%). Cooling production cont?al) (§howed a
relatively even spread between functionality levels 1 and 2. Higher functionality levels, such as FL3
and FL4, appeared m® frequently in flexibility and grid interaction-4J}, with 31.07% of responses

at FL2 and 20.36% at FL3. In the ventilation donfaue34), supply air control (Ma) exhibited a
reasonably even distribution across functionality levels 1 to 3, with 26.32% at FL1 and 26.02% at FL2.
Meanwhile, air quality monitoring €@) remained predominantly at lower levels, with functionality
level 0 (37.2%) and level 1 (27.19%) being the most comnkagure35 presents the lighting domain,
where occupancy control for indoor lightingXh) showed a substantial concentration at functionality
level 0 (53.79%), reflecting a continued reliance on manual systems. Nevertheless, smart
functionalities were adopted akelels 1 and 2. The dynamic building envelope domRigufe36)
revealed more balanced results. For solar shading controlljPiinctionality level 2 was the most
frequent (32.56%), with 30.23% of the assessments at FL1. Reporting syste#)salBd showed
widespread, with notable shares across functionality Ievethrough 4, indicating some uptake of
predictive and automated control capabilities. The electricity domain is illustrateligare 37.
Reporting of local electricity generation-2t and consumption (fE2) was frequently observed at
functionality level 2 (38.22% and 23.35%, respectively). However, a significant portion of assessments
also remained at lower functionality levels. Energyrage services (B and EL1) showed limited
advancement, with high proportions recorded at functionality level 0. Regarding electric vehicle
charging Figure38), EV charging capacity #Y) presented a strong presence at intermediate and
higher functionality levels, with 29.61% at FL2 and 30.92% at FL3. EV grid interactiéh 6% user
connectivity (EM7) were concentrated mainly at functionality level @382% and 59.21%,
respectively). Finally, the monitoring and control domdig(re39) demonstrated promising results.
Centralized reporting (M3), grid integration (M@5), and automated coordination of technical
systems (ME30) achieved strong representation at functionality levels 2 and 3. In particulaBaMC
reached 37.04% at FL2jtivadditional assessments recorded at levels 1 and 3. The overall smartness
of each technical service, based on the 534 assessments conducted, is illustr&igdrad0. The

figure presents a matrix that visualizes the average functionality level achieved for each smart service
across the assessed building stock. Most heating, cooling, electricity, and dynamic envelope services
reached intermediate functionality levelsgpecially FL2). On the other hand, lighting and domestic
hot water systems remained largely at basic levels. This matrix enablesdomsén comparison and
highlights welestablished and underdeveloped smart readiness areas within the French building
stock.
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Figure31 Heating domaiéDistribution of smart services across functionality levels
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Call Centre Results: Case Study- France
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The section concludes by presenting the average impact and domain scores, summarising the smart
readiness performance conciselyigure4l presents the average impact scores, with the highest
scores attributed to Health, Welleing and Accessibility, followed by Comfort and Energy Efficiency.
These findings suggest a prioritization of usentric benefits within smart building strategies.
Maintenance and Fault Prediction remained the least scored criterion, while Information to Occupants
and Energy Flexibility and Storage received moderate attention.
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Figure41 Average impact scores based on the 545 assessments

Figure42 displays the average domain scores. Monitoring and Control achieved the highest average
domain score, followed closely by Dynamic Building Envelope, Ventilation, and Heating. Meanwhile,
Lighting and Electric Vehicle Charging obtained the lowest domaiessamnfirming that these areas

still offer significant potential for improvement in smart functionality integration. The distribution of
domain and impact scores provides a valuable reference for identifying strategic priorities in future
smart readinesenhancements.
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4.1.4 Spain

The analysis continues with evaluating the dataset collected from Spain, where most assessed
buildings were classified as residential (90.26%), while a smaller proportion corresponded-to non
residential types (9.74%). Regarding the technical domains preises generally assumed that all
buildings are equipped with basic lighting and electricity systems, even if their presence is not always
explicitly reflected in the assessment data. Domestic hot water (94.19%) and heating systems (84.27%)
were the mostcommonly observed among the other domains. Cooling systems also showed a
relatively high integration rate (68.16%), while lower levels of implementation were recorded for
ventilation (53.75%), monitoring and control systems (36.33%), electric vehiclgmné81.65%), and
dynamic building envelope systems (33.9%). The distribution of the total SRI scores is Jhigwrein

43. Most assessments fall within classes D to G, with E and F being the most common, comprising 150
and 113 assessments, respectively. Higher SRI classes, A and B, are the least represented, with 9
assessments each. In total, 534 assessments were consintetteid analysis.

SRI Score
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o M m g O wmo>

Figure43 Distribution of SRI ScoresSpain
The evaluation continues with an analysis of each technical domain, focusing specifically on

functionality levelsFigure44 displays the heating domain, where intermediate functionality levels
were prevalent. For instance, the most frequent responses for heat emission contia) (Were

found at FL1 (44.44%) and FL2 (34%), indicating widespread adoption of basic centndivathaiai

room control. Control of heat generators-@¢4 and H2b) remained mainly at levels 0 to 2, reflecting
limited deployment of more advanced automation. Control of fluid distribution temperatur&qH

also showed varied adoption, with a noticeaB&56% of responses at FL3. Reporting functionalities
for heating (H3) peaked at FL2 (36.67%), while a notable share (18%) reachdeidtir845 shows

the DHW domain, demonstrating a relatively basic smart readiness profile. Control of DHW storage

charging (DHWLa) remained concentrated at FLO (44.73%) and FL1 (41.55%), with few assessments
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at higher levels. Feedback on DHW performance (EBY¥howed more diversity, with a distribution
across all levels and the highest concentration at FL2 (28.43%), suggesting a moderate presence of
historical data and performance evaluation features. As depliinFigure46, the cooling domain in

Spain revealed a solid presence of intermediate smart functionalities. Emission corta) \{&s
primarily reported at FL1 (42.31%) and FL2 (39.01%), while generator conffa) (Cesented a
broader distribution, with a signifimt share at FLO (35.44%). ReportingB@nd flexibility (€)
functionalities also demonstrated balanced adoption across functionality levels, particularly at FL2 and
FL3, collectively reflecting a growing trend toward adaptive and predictive con¢nafilation system
functionalities, illustrated ifrigure47, show relatively strong smart integration. Supply air contrel (V

la) responses were mainly distributed between FL1 (29.27%), FL2 (25.44%), and FL3 (26.48%).
Reporting on air quality (@) further confirmed this trend, with FL1 and FL2 dominating at 36a888%6
29.97%, respectively, indicating increased use oftigad IAQ sensors and feedback systeRigure

48 depicts the lighting domain, where a lower degree of smart readiness was observed. The majority
of assessments (40.77%) reported manual controls (FLO), though a fair share was found at FL1
(24.46%) and FL2 (29.5%), suggesting a gradual transition tosagtaiaation in lighting control. The
dynamic building envelope, shownkigure49, indicated promising levels of smart functionality. Solar
shading control (D&) was concentrated at FL2 (38.12%), and information feedback)(Bfiowed a

broad distribution from FL1 to FL4, with 31.49% at FL2 and notable shares at FL3 and FL4g reflectin
good progress in predictive maintenance and automated operation. As presentédLire50, the
electricity domain showed widespread integration of smart functionalities. Local generati®)y) (E
storage (E3), and reporting on electricity use-(R) all had their highest response rates at FL2, with
storage systems (1) achieving 40.46% at Fa2d higher levels of FL3 and FL4 also represented,
suggesting an increased focus on data feedback and storage control. The electric vehicle charging
domain inFigure51 revealed encouraging signs of progression. Charging availabilit§5(EVas

mainly reported at FL2 (34.91%) and FL3 (28.99%), with EV grid balanei®) @d connectivity
(EV17) heavily present at FL1 and FL2, highlighting ongoing developmentastinéture and user
interaction services. Finallfzigure52 illustrates the monitoring and control domain. Centralized
reporting (MG13) peaked at FL1 (41.2%), with {8@ which concerns automated coordination of TBS,
showing a lower uptake beyond FL2. Despite this, the share of responses at FL2 across sécesal ser
suggests a moderate but increasing trend toward integrated control and dessigliedmanagement.

The overall smartness of each technical service in Spain, based on the 534 assessments conducted, is
visualized irFigure53. This matrix presents the average functionality level achieved per smart service
across the assessed buildings. The cells are cotmled according to the functionality levels ranging

from O (no automation/manual control) to 4 (advanced predictive auttoma and external
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integration), with darker shades of green indicating higher levels of smartness. The matrix reveals that
many services in the heating, cooling, ventilation, electricity, and dynamic envelope domains
frequently reached intermediate levels, particularly ftinoality level 2. This reflects a considerable
presence of smart control strategies such as historical data usage, automatic control based on sensors,
and gridresponsive behaviour. However, domains like lighting and domestic hot water exhibit more
limited integration of smart functionalities, often remaining at functionality levels O or 1. The matrix
serves as a comparative tool, highlighting areas with established smart readiness and identifying
opportunities for further development, especially in occuopaentric and grienteractive

functionalities.
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Call Centre Results: Case Study- Spain

H-2b: On/Off-control
B‘ Heating cfheatF%enmr - - - - - -
[
DHW-1a: Automatic
control on / off
C-2a: On/Off-control
* Cooling :rocdou‘::li;o‘gn
FLO
@ Lighting i
The domain is absent
4 Electricity | Notapplicable
Functionality level 0

~ Functionality level 1
| Functionality level 2

Bﬂ EV - Functionality level 3
I Functionality level 4

MC-30: None
] me&c FLO
Figure53 Average smartness of each service based on the 545 assessments conducted
WP5, D5.1, Page520f 113

V2.0



Following the matrixi-igure54 shows the average impact scores derived from the same assessments.
The results indicate that Health, Wlkking and Accessibility achieved the highest average score,
surpassing 50%, which suggests widespread deployment of smart technologies enhancorg indo
environmental quality and user comfort. The impacts of comfort, energy efficiency, and information
on occupations are closely followed, and they have also reached high impact levels, reflecting the
growing importance of usecentric smart solutions andenergy performance optimization.
Meanwhile, Convenience and Energy Flexibility and Storage maintained moderate scores, pointing to
ongoing but limited gridesponsive and timadaptive functionalities integration. Maintenance and
Fault Prediction recordedhe lowest average score, indicating that predictive diagnostics and

automated fault response remain less prevalent in the current building stock.
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Figure54 Average impact scores based on the 545 assessments

Lastly,Figure55 presents the average domain scores across the nine technical domains. The results
show that the Ventilation, Monitoring and Control domains scored the highest, highlighting the
effective implementation of automated air quality control and centralized gpaeporting systems.

The Dynamic Building Envelope and Domestic Hot Water domains also showed relatively advanced
smart integration, with scores indicating strong automated shading and scheduling functionality. On
the lower end, Lighting and Electric Vaki Charging domains scored the least, suggesting that these
areas still rely heavily on basic manual control or have limited infrastructure. Overall, the distribution
of domain scores underscores the domains where smart readiness isdevelloped while

emphasizing those that should be prioritized for enhancement in future building strategies.
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Figureb5 Average domain scores based on the 545 assessments
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4.1.5 Poland

The analysis continues with the evaluation of the dataset collected from Poland. Most assessed
buildings were residential, accounting for 85.56% of the sample, whileregidential buildings
represented 14.44%. Regarding the technical domains in thesesents, it is essential to note that
heating and domestic hot water systems were highly prevalent, observed in 92.89% and 90.22% of
the buildings, respectively. On the other hand, lower rates of integration were recorded for cooling
(48.00%), ventilatior{75.78%), monitoring and control systems (45.56%), electric vehicle charging
(29.33%), and dynamic building envelope (36.00%) systems. The distribution of the total SRI scores is
illustrated in Figure56. Based on the analysis of the dataset, it is evident that the buildings are
distributed across a wide range of SRI classes, namely from A to G. It can be observed that the most
common classes are E and F, together accounting for more than half of théesawafuated. Class D
follows with 76 assessments, while classes G and C comprise 70 and 24 assessments, respectively.
Higher SRI classes A and B account for only a minor share, with four assessments each. In total, 450

assessments were considered in thiglysis.

SRI Score

Class

[ T > B < > B v B o TN = = B

Figure56 Distribution of SRI ScoresRoland

The analysis proceeds with the evaluation of each technical system, focusing specifically on the
functionality levels. Initially, the heating domain is examined and illustratdéigare57. A notable
presence of intermediate functionality levels was observed within the heating domain. In particular,
for heat emission control #a), most assessments were distributed between functionality level 1
(57.89%) and level 2 (21.05%), indicatingesfatead use of central control systems. Control of heat
pump generation (F2b) and other heat generators {h) showed a dominant presence at lower

functionality levels, with F2a exclusively at FLO. Control of distribution fluid temperaturel¢H
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exhibited a moderate presence at FL1 and limited assessments at higher levels. Functionality was fairly
distributed for information reporting on heating performance-8y concentrating on functionality

levels 1 and Z-igureb8displays the DHW domain, where a lower degree of smart functionalities was
generally recorded. The control of DHW storage charging (e\&hd DH\ALb) mostly stayed at
functionality levels 0 and 1, especially for DHW/ where over 70% were at FLO. Infaton feedback

on DHW systems (DH®J showed a wider range, with some assessments reaching FL2 and FL3,
suggesting the use of feedback and data reporting features. The cooling domain exhibited a promising
level of smart functionalities, as shownHigure59. Cooling emission control{{&) assessments were
mainly clustered at FL1 and FL2 (59.15% and 26.76%, respectively), reflecting the application of
centralized control solutions. Cooling generator contre2&} followed a similar trend, while reporting
performance (&3) and flexibility (€}) exhibited broader distribution up to FL4, indicating an emerging
adoption of predictive and demanasponsive strategies. In the ventilation domainHigure60,

supply airflow control (\Ma) assessments were mainly distributed across FLO to FL3, with the highest
share at FLO (28.47%) and moderate values in higher levels. Indoor air quality repeg)rghfWed

a gradual increase in smart functionalities withetatively high proportion at FL2 (26.28%) and some
presence at FL3Figure61 displays the lighting domain, reflecting a generally low level of smart
integration. Manual on/off control @a) remained the dominant solution, with 56.76% of
assessments at FLO. Nonetheless, some instances of more advanced functionality at FL1 and FL2
suggested a gradual transition towards automation. In the dynamic building envelope domain,
relatively basic smart functionalities were observed, as illustratgeignre62. Solar shading control

(DE1) had its highest concentration at FL1 (45%), while fault detection and reportirg) (i4s more

evenly spread, with assessments reaching up to FL3, suggesting some capacity for system monitoring.
The electricity domain, showim Figure63, exhibited strong representation at intermediate levels.
Local generation reporting {B), storage availability (&), and consumption monitoring {2 and E

11) demonstrated substantial shares at FL1 and FL2, withdhowing 36.13% at FL2, reflectihg t
presence of realime monitoring and historical data tracking in several buildings. As for electric vehicle
charging inFigure64, the provision of charging points (E8) showed the highest presence at FL2
(34.09%), with a notable share also at FL3. EV grid integratieh6)FAnd user information (EY7)
demonstrated strong functionality at FL1 (up to 75%), indicating basic baitlestied connectivity
features. Figure 65 displays the monitoring and control domain, where a relatively high level of
smartness was achieved. Centralized reporting M¥; grid interaction (M@5), and integrated
control platforms (ME30) showed the highest concentration at FL1 and FL2, wiitelil but notable

shares reaching FL3, pointing to the growing adoption of integrated building management solutions.

The overall smartness of each technical service derived from the 450 assessments conducted is
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illustrated inFigure66. The matrix visualizes the average functionality level attained per service, using
a lightto-dark green gradient to represent levels from FLO (manual control) to FL4 (advanced
predictive control). It is evident that heating, DHW, cooling, ventilatiord atectricity services
frequently achieved functionality levels 1 and 2. Meanwhile, lighting and dynamic envelopes
continued to exhibit basic functionalities, highlighting areas for future improvement.
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Call Centre Results: Case Study- Poland
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Figure66 Average smartness of each service based on the 450 assessments conducted
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In conclusion, the presentation of the average impact and domain scores provides a comprehensive
overview of the smart readiness levels observed across the Polish buildingKtnole67 presents

the average impact scores, showing that Health, Welhg and Accessibility attained the highest
values, exceeding 47%, followed by Information to Occupants, Energy Efficiency, and Comfort, each
near or above 44%. Maintenance and Fault Predictichieved the lowest average, suggesting limited

deployment of predictive maintenance features.
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Figure67. Average impact scores based on the 450 assessments

Figure68illustrates the average domain scores across the evaluated systems. Monitoring and Control
achieved the highest score, indicating advanced implementation of centralized systems. Cooling,
DHW, and Heating also recorded strong performance, indicating eivedlawelldeveloped smart

integration in these services. In contrast, lighting and dynamic envelope services received lower
scores, suggesting these domains offer substantial opportunities for further development of smart

capabilities in Poland's buildirsector.
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Figure68 Average domain scores based on the 450 assessments
4.1.6 Greece

The analysis continues with evaluating the dataset collected from Greece, where most of the assessed
buildings, specifically 83.33%, were identified as residential. In contrast, a smaller fraction, 16.67%,
represented norresidential types. Regarding thedhnical domains present in these assessments, it

is important to highlight that lighting and electricity systems are universally present across all
buildings, as expected in any functional structure. Domestic hot water (88.67%) and heating systems
(87.78% showed the highest prevalence among the remaining domains. Cooling systems were
present in 75.11% of the buildings, while ventilation (46.44%) and monitoring and control systems
(39.33%) demonstrated more moderate levels of integration. The least comgmbsekrved domains

were dynamic building envelope systems (38.67%) and electric vehicle charging infrastructure
(30.44%). The distribution of the total SRI scores is illustrat&igure69. Based on the analysis of

the dataset, it is evident that the buildings are distributed across a wide range of SRI classes, namely
from A to G. It can be observed that the most common classes are F and G, together accounting for
250 of the 450 total assements evaluated. Classes E and D follow with 98 and 56 assessments,
respectively, while C is represented with 17 entries. Higher SRI classes A and B account for only a minor

share, with three assessments each. In total, 450 assessments were considiiedimalysis.
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The analysis proceeds with the evaluation of each technical system, focusing specifically on the
functionality levels. Initially, the heating domain is examined as illustratdeéigare70. A notable
presence of functionality levels 1 and 2 was observed within the heating domain. For heat emission
control (H1la), most assessments were distributed between functionality level 1 (51.14%) and
functionality level 2 (28.1%), indicating widesprese of roomlevel controls. Control of heat pump
generation (H2b) was mainly limited to level 0 (61.52%), while control of other heat generaters (H
2a) was primarily found at levels 0 and 1 (49.62% and 37.47%, respectively). Similarly, control of
distribution fluid temperature (HLc) concentrated around level 1 (56.46%), while reporting on heating
system performance ({3) presented a broader spread across all levels, notably reaching functionality
levels 2 (24.81%), 3 (13.42%), and even 4 (7.34gtire7 1displays the DHW domain, where relatively
low levels of smart functionalities were generally recorded. The control of DHW storage charging
(DHW1a) mostly stayed at functionality level 0 (60.9%) and level 1 (29.57%). Similarlyl®HW
showed minimal presgce beyond functionality level 0 (72.5%). For DHW system performance
reporting (DHW3), a more balanced distribution was observed, with assessments ranging from basic
to advanced levels, including functionality levels 2 (20.8%), 3 (12.03%), and 4 (#hdk#t)ng some
implementation of data logging and feedback mechanisms. The cooling domain exhibited an
encouraging level of smart functionalities, as showrfigure72. Cooling emission control (&)
assessments were mainly concentrated around functionality level 2 (49.11%), while levels 1 and 3
followed at 26.92% and 6.21%, respectively. Cooling generator cont2d)(6howed a strong
presence at level 0 (57.4%), tngh intermediate levels were also present. Information reporting on

system performance (3) revealed a relatively even spread across functionality levels, including level
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3 (13.02%) and level 4 (6.8%). Flexibility and grid interactiet) &nilarly demonstrated broader
integration, with 20.41% and 14.2% of assessments at functionality levels 2 and 3, respectively. In the
ventilation domain, illustrated ifrigure73, supply airflow control (A\1a) assessments were distributed
between functionality levels 1 (42.11%) and 3 (16.27%), showing gradual adoption of advanced airflow
regulations. Reporting on indoor air quality-§Yshowed a significant share across internaggllevels,

with 33.49% at functionality level 1 and 28.23% at level 2. Only a few assessments reached
functionality level 4, indicating further room for improvement in smart ventilation integrafiogure
74displays the lighting domain, where smart functionalities were generally limited. Occupancy control
for indoor lighting (Kla) showed a predominant concentration at functionality level 0 (64.9%),
indicating that manual control still dominates. Neverthalegunctionality levels 1 and 2 were
recorded at 17.17% and 14.65%, respectively, highlighting some progress toward automation. A
moderate degree of advanced functionalities was noted for the dynamic building envelope domain,
as shown ifrigure75. Solar shading control (BB achieved 37.93% at functionality level 1 and 24.14%

at level 2. Reporting on envelope performance-{)BEhowed a strong presence at intermediate and
advanced levels, including functionality level 3 (17.24%) and level 24Y.Bigure76 illustrates the
electricity domain. Local electricity generation reporting2jEand consumption (E2) showed
considerable shares at functionality levels 1 and 2, indicating effective integration of smart metering.
Energy storage control {B) and reporing (E11) displayed moderate progress, withHLE achieving
34.22% at level 2 and&Ereaching 21.6% at level 3. These results suggest an increasing deployment
of historical data tracking and storage optimization systembidare77, a progressive trend towards
higher functionality levels was evident in electric vehicle charging. The provision of EV charging
capacity (EM5) showed a notable share at functionality levels 2 (28.47%), 3 (20.44%), and 4 (9.49%).
Grid balancing (E¥6) rmained concentrated at level 1 (70.8%), while EV connectivity and
information (EV17) reached functionality level 2 (22.63%), reflecting growing support for occupant
interaction. FinallyFFigure78displays the monitoring and control domain. Centralized reporting-(MC
13), demanekide management (M&5), and integrated platform control (M80) predominantly
achieved functionality levels 1 and 2. A smaller but noteworthy share reached levels 3ratidating

that some buildings are beginning to incorporate more predictive and interconnected control

strategies.
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Call Centre Results: Case Study- Greece
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The overall smartness of each technical service derived from the 450 assessments conducted is
illustrated inFigure79. The matrix presents the average functionality level achieved per smart service
across the assessed building stock. Each colored cell indicates functionality from level 0 (manual
control) to level 4 (advanced and predictive control), following aligkdark green gradient. A clear
tendency toward functionality levels 1 and 2 was evident in the heating, cooling, ventilation, and
electricity domains. In contrast, the lighting and domestic hot water domains remained largely at basic
levels, suggesting sidigiant potential for enhancement. This matrix allows for a clear and systematic
comparison between technical domains, pointing out strengths and gaps in smart readiness

implementation.

In conclusion, the presentation of the average impact and domain scores provides a comprehensive
overview of the smart readiness levels observed across the assessed buHijnge30 presents the

average impact scores calculated across the 450 assessments. The highest impact was recorded in the
category of Health, Webeing and Accessibility, with an average score near 50%. Energy Efficiency,
Comfort, and Information to Occupants lmived with moderate to high scores, reflecting
improvements in building performance and user interaction. Conversely, Maintenance and Fault
Prediction achieved the lowest impact, suggesting limited deployment of predictive maintenance

strategies.
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Figure8Q Average impact scores based on the 450 assessments

Figure80illustrates the average domain scores for the main technical domains evaluated. Monitoring
and Control achieved the highest score, reflecting the growing adoption of centralized control systems
and coordination strategies. High average scores were alserebd in the Ventilation, Dynamic

Building Envelope, and Electricity domains. In contrast, Lighting and Electric Vehicle Charging recorded
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the lowest average domain scores, pointing to limited smart integration and the need for further

investment in automation and infrastructure enhancements.
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Figure81 Average domain scores based on the 450 assessments
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4.1.7 Denmark

The analysis continues with the evaluation of the dataset collected from Denmark, where most of the
assessed buildings, specifically 84.44%, were identified as residential, while a smaller fraction, 15.56%,
represented norresidential types. Regarding thechnical domains present in these assessments, it

is important to underline that lighting and electricity systems were universally present across all
buildings, as is standard in any functioning building stock. Heating (92%) and domestic hot water
systems(91.11%) were also highly prevalent. Ventilation was present in nearly half of the buildings
(49.33%), while cooling systems were integrated in abouttbire (34.44%). Meanwhile, lower rates

of integration were recorded for dynamic building envelopetays (30.67%), electric vehicle
charging infrastructure (29.78%), and monitoring and control systems (37.56%). The distribution of
the total SRI scores is illustratedRigure82. Based on the analysis of the dataset, it is evident that
buildings are distributed across a wide range of SRI classes. Class E was the most common, with 136
assessments, followed by classes F and D, with 120 and 99 entries, respectively. Classesébeand C
less prevalent, with 48 and 20 assessments, while the higher SRI classes B and A represented a small
portion of the sample, accounting for 10 and 11 assessments, respectively. In total, 450 assessments

were considered in this analysis.
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The analysis proceeds with the evaluation of each technical system, focusing specifically on the
functionality levels. Initially, the heating domain is examined, as illustratédgimre83. Within the

heating domain, a considerable share of functionality was observed at levels 1 and 2. Heat emission
control (H1la) showed a dominant presence at level 1 (44.44%) and level 2 (40.1%), indicating

widespread use of room and centralized controsteyns. Control of the heat pump and other
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generators (F2b, H2a) were most commonly at functionality level 0, thougBltigradually increased
toward level 3 (17.39%). Reporting on heating system performane® @dowed a wider spread,
including 28.5% at level 2 and 11.84% at level 4, suggetsagmergence of monitoring and
predictive capabilitiesFigure 84 displays the DHW domain, where basic control systems still
dominate. The control of DHW storage charging (BX&)remained primarily at functionality level O
(51.95%) and level 1 (25.37%), with only 22.68% reaching level 2. Similarlyi iid¢drded nedy

equal shares at levels 0 and 1. In contrast, DHW performance reporting-@ e¥Mibited a balanced
distribution across all levels, including 10% at level 3 and 10.73% at level 4, suggesting the growing
adoption of smart monitoring capabilities. The iag domain demonstrated a relatively diversified
presence of smart functionalities, as showrFigure85. Cooling emission control{I&) had notable
shares at levels 1 (42.58%) and 2 (24.52%), while performance reporB)gafBieved significant
scores at functionality levels 3 and 4 (16.77% each). Generator contfal) (Emained lower in
functionality, with 35.48% at level 0. Demand response and flexibilitg)(@isplayed promising
smartness, with functionality spread across levels 1 to 4, including 17.42% at the highest level. In the
ventilation domain, illustrated inFigure 86, control of supply airflow (\a) assessments were
distributed across all functionality levels, with a peak at level 3 (29.73%) and a noteworthy share at
level 4 (13.51%), indicating strong implementation of adaptive ventilation. Indoor air quaigy (V
reporting was mainly concentrated in basic and intermediate levels, though some higher functionality
levels were also observeBigure87 displays the lighting domain, which showed limited integration

of advanced control strategies. Occupancy control for indoor lightidg)kemained largely manual,

with 56.78% at functionality level 0. However, shares at functionality levels 1 andl2{a8d 17.8%)
demonstrated gradual implementation of automation. In the dynamic building envelope domain, as
shown inFigure88, solar shading control (BB and envelope reporting (BB revealed moderate
advancement, reaching functionality levels 3 and 4 in a notable portion of the saFigla#e89
illustrates the electricity domain, where reporting of local generatio2)End consumption (E2)
showed high functionality levels, withZErecording 38.36% at level 2 and E showing over 33% at

level 1. Energy storage functionalities3Ewere moerately developed, with level 3 reached in
14.07% of assessments, while historical data trackifd jipeaked at level 2 (36.32%). These findings
reflect the increasing integration of energy intelligence tools. Concerning electric vehicle charging in
Figure90, a strong upward trend in functionality was observed. The provision of EV charging capacity
(EV15) had a wide distribution across functionality levels, including 31.34% at level 3 and 8.21% at
level 4. Grid interaction (EV6) and connectivity (EY7) abo exhibited intermediate to advanced
levels, with over 48% and 50% of assessments at functionality level 1 and further shares at levels 2

and 3, suggesting robust infrastructure development. Fin&iigure91 displays the monitoring and
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control domain. Centralized reporting (M), demaneside management (M@5), and system
coordination platforms (M&0) were frequently implemented at intermediate functionality levels. All
three services displayed meaningful proportions at level 3 drdrigconfirming Denmark is advancing
toward comprehensive energy and systems management within its building stock. The overall
smartness of each technical service derived from the 450 assessments conducted is illustrated in
Figure92. The matrix presents the average functionality level achieved per smart service across the
assessed building stock. Each coloured cell represents functionality from level 0 (manual control) to
level 4 (advanced predictive control), visualized throughleLcagradient. Electricity, heating, cooling,

and monitoring services commonly reached functionality level 2 or beyond, while lighting and DHW
systems remained predominantly at basic levels. The matrix supports a clear overview of -domain
specific strengthand areas requiring targeted improvement.
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Call Centre Results: Case Study- Denmark
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Figure92 Average smartness of each service based on the 450 assessments conducted
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In conclusion, the presentation of the average impact and domain scores provides a comprehensive
overview of the smart readiness levels observed across the assessed buHijuged3 presents the

average impact scores calculated across the 450 assessments. The highest impact was recorded in
Health, WeHlbeing and Accessibility, approaching 60%, followed by Comfort, Energy Efficiency, and
Information to Occupants. On the other hand, iMi@nance and Fault Prediction exhibited the lowest

impact score, indicating that predictive maintenance capabilities are not yet fully deployed.

Energy Efficiency

Energy Flexibility and Storage
Comfort

Convenience

Health, well-being and accessibility
Maintenance And Fault Prediction

Information To Occupants
0 10 20 30 40 50 60

Average Impact Scores

Average Impact Scores

Figure93 Average impact scores based on the 450 assessments

Figure94illustrates the average domain scores for the main technical domains evaluated. Monitoring
and Control, Cooling, and Ventilation achieved the highest average scores, suggesting a strong
emphasis on control integration and adaptive system design. Elatsticle Charging also ranked
KAIKE & YIN]AyYy3 5 SyhobiitNhi@structurs. iLiBhting And Ryghdn: Edvglopes
scored comparatively lower, indicating areas with significant potential for future improvement and

smarter system deployment.
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Figure94 Average domain scores based on the 450 assessments
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4.1.8 Lithuania

The analysis continues with the evaluation of the dataset collected from, Lithuania, where most of the
assessed buildings, specifically 77.54%, were identified as residential. In contrast, a smaller fraction,
22.46%, represented neresidential types. Regding the technical domains present in these
assessments, it is standard that all buildings include lighting and electricity systems, as these are
fundamental to any operational structure. In addition, heating and domestic hot water systems were
highly prevalent, recorded in 92.39% and 93.84% of buildings, respectively. Ventilation (55.43%) and
cooling systems (44.93%) demonstrated moderate levels of integration. In contrast, dynamic building
envelope systems (29.71%), electric vehicle charging infrastei¢®P.83%), and monitoring and
control systems (31.16%) were less commonly present across the assessed building stock. The
distribution of the total SRI scores is illustratedrigure95. Based on the analysis of the dataset, it is
evident that the buildings are distributed across a broad spectrum of SRI classes. The majority of
assessments were concentrated in classes E (78), F (69), and D (48), followed by G with 39 evaluations.
Class @icluded 10 buildings, while class B accounted for only 4 entries. No buildings were categorized

under class A. In total, 249 assessments were considered in this analysis.

SRI Score

Class

. A
B
. C
s D

I
.G

Figure9s Distribution of SRI Scoresliithuania
The analysis proceeds with the evaluation of each technical system, focusing specifically on the

functionality levels. Initially, the heating domain is examined, as illustrateBigare 96. Most
functionalities showed strong representation within the heating domain at functionality level 1. For
heat emission control (Ha), functionality level 1 dominated with 57.65%, followed by level 2 at
19.61%. Control of heat pump generationZbl) shaved a diverse spread, primarily concentrated at
functionality level 0 (41.18%) but with considerable shares at levels 3 (15.29%) and 1 (24.71%).
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Similarly, control of other heat generators-g4d) and control of fluid temperature ¢ic) exhibited
balanced distributions between levels 0 and 1. Reporting on heating system performai®e (H
displayed the widest functionality level distribution, inchuglia notable 10.59% reaching functionality
level 4.Figure97 displays the DHW domain, which generally demonstrated low smart functionality
levels. The control of DHW storage charging (BH\WWwas predominantly at functionality level O
(61.39%) and level 1 (24.71%). Similarly, control of DHW generation-{DHWasmostly at levels 0

and 1 (56.08% and 43.92%). A more balanced distribution was observed for performance reporting
(DHWS3), with 35.14% at level 1, 18.92% at level 2, and a notable presence at levels 3 and 4, indicating
gradual adoption of feedback and mamiing capabilities. The cooling domain exhibited moderate
levels of smart integration, as shownkigure98. Cooling emission control &) assessments were
largely split between functionality level 1 (36.29%) and level 2 (38.71%). Generator coi2adh(@s
heavily present at level 0 (38.71%) but also reached level 3 (11.29%). System performance reporting
(G3) showed a progressive trend with notable shares at levels 3 (12.9%) and 4 (11.29%), suggesting
expanding predictive capabilities. Flexibility and grid interactiord)(@ssessments revealed
widespread coverage from levels 1 to 4, with the highest shatelevel 1 (32.26%) and level 3
(17.74%). In the ventilation domainkigure99, supply airflow control \a) showed wide variability,

with a considerable proportion at functionality levels 1 (25.49%) and 3 (20.92%). Indoor air quality
reporting (\V6) was more conservative, primarily at level 0 (45.1%) and level 1 (27.45%), wath low
shares at advanced levels. These results highlight opportunities for further development in automated
ventilation systemsFigure 100 displays the lighting domain, which remained largely manual in
operation. Occupancy control for indoor lightingl@) was predominantly at functionality level O
(63.07%), reflecting limited use of smart controls. However, levels 1 and 2 were presenint@og

for 10.79% and 20.75%, respectively, indicating incremental implementation of automation features.
In Figurel01, solar shading control (BB assessments were more evenly distributed in the dynamic
building envelope domain, with functionality levels 1, 2, and 3 each represented by rougHiiftione

of the cases. Reporting on building envelope performanced(zEo displayed balanced scores from
levels 1 to 4, including 8.54% at the highest leFajurel02illustrates the electricity domain. Local
generation reporting () and consumption tracking () showed strong shares at functionality
levels 1 and 2. Advanced energy storage functionaliti€®) {Eached functionality level 3 (17.79%),

and historicadata reporting (EL1) peaked at level 2 (34.78%), indicating increasing smart metering
deployment. As for electric vehicle chargingFigure 103, functionality trends indicate growing
infrastructure. The provision of EV charging capacityl®&\eached functionality levels 2 (30.16%)
and 3 (23.81%), while grid balancing<{EY was mostly concentrated at level 1 (63.49%). Connectivity
and feedbak services (E¥7) were similarly found primarily at level 1 (52.38%) and level 2 (26.98%).
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Finally, Figure 104 displays the monitoring and control domain. Centralized reporting -( 2
demandside response (M25), and platforrdbased coordination (M30) were frequently assessed

at functionality levels 1 and 2, with a limited but significant share extendinggioehilevels. These
outcomes suggest increasing reliance on integrated monitoring for building performance and grid
interaction. The overall smartness of each technical service derived from the 249 assessments
conducted is illustrated ifigurel05. The matrix presents the average functionality level achieved for
each smart service across the assessed building stock. Each coloured cell indicates functionality from
level 0 (manual control) to level 4 (advanced predictive control), following atlgtiéark green
gradient. Heating, cooling, and electricity domains frequently achieved intermediate levels, while
lighting and domestic hot water remained primarily at basic levels. The matrix provides a visual

benchmark for crossomain smart readiness andveals areas with untapped potential.
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