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EXECUTIVE SUMMARY

Smart technologies in buildings can be a cost -effective mea nsto assistin creating
health ier and more comfortable buildings with a lower energy use and carbon
impact and can also facilitate the integration of renewable energy sources in
future energy systems. One of the foc al points of the Energy Performance of
Buildings Directive (EPBD) is to better tap this potential of smart technologies in

the bu ilding sector. As part of this focus ,the EPBD sets out provisions to establish
afiSmart Readi ness | nd iag antinstiuraent (fos mting the smart
readiness of buildings. This optional common EU scheme will assess the
technological readiness of buil dings to interact with their occupants, to interact

with connected energy grids and to operate more efficiently. The aim of t he SRI
is to raise awareness o f the benefits of smarter building technologies and
functionalities and make their added value more t angible for building users,
owners, tenants , and smart service providers. It seeks to support technology
innovation in the building sector and create an incentive for the integration of
cutting -edge smart technologies in buildings.

The European Commission  services (DG ENERGY) commissioned and supervised
two studies with the aim of providing technical support to feed into the discussions

on a common methodology and potential implementation pathways of this
indicator. The outcomes are structured to help guide the establishment of the SRI
by the European Commission and Member States and inform the development of

related delegated and implementing acts, in accordance with the provisions of the

EPBD. A first technical study proposed a definition and draft methodo logy for the
SRI. The second technical support study has built further on the available
knowledge to deliver the technical inputs needed to refine and finalise the
definition of the SRI and the associated calculation methodology. Both technical

studies hav e been carried out in close collaboration with the stakeholder
community, e.g. through open consultation s, five plenary stakeholder meetings,
surveys , and collection of written feedback ondraftreports ,and viainputreceived
from three topical stakeholde r working groups.

The technical study team has observed a broad consensus among stakeholders

on the key principles and methodological choices of the SRI. A beta version of the
methodology was tested onavoluntary basis  during an open public testing phase,
which resulted in 112 assessments being conducted by interested actors across

the EU . This provided confirmation of the viability of the approach and led to
further improvements of the consolidated methodology. Furthermore , the studies
explored various op tions for the implementation of the SRI in order for the
Commission Services and Member States to be informed o f the possible
arrangements  for an effective implementation of the SRI scheme and the
associated potential impacts. The EU impact analysis indica  tes that significant net
beneficial benefits can result from implementing the SRI instrument across the
Europe an Union .

In conclusion, the technical support studies have developed and tested a viable
definition and assessment methodology for the SRI. The p roposed approach is
aligned with the objectives set out in the EPBD, produces acceptably consistent

results, can be readily implemented and has been shown to provide useful
information to building users. It has been extensively reviewed and appears to

enjo y broadly -based support across a wide range of stakeholders, suggesting that

it could be an adequate basis to support an effective implementation of the SRI
including, where relevant, further testing at Member State level.
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SUMMARY TO THE FULL REPORT

1 CONTENTS OF THE SUMMARY

A first technical study to support the establishment of the SRI was launched in March

2017 and conducted by  a consortium consisting of VITO NV , Waide Strategic Efficiency,
Ecofys and Offis 1. A second technical support study - conducted by a consortium
consisting of VITO NV and  Waide Strategic Efficiency Europe - started in December 2018
and concluded in June 2020.

This summary provides a resumé  of the main findings and conclusions discussed in the
full report of the second technical supp ort study, which also integrates the outcomes of
the first technical support study . Specifically, this document presents a summary of the
main conclusions concerning:

1 a consolidated proposal for the SRI calculation method and its main components,
including the service catalogues of method A and method B

1 a proposal of weighting factors for the multi -criteria analysis on impact and domain
level

I suggestions on the SRI assessment procedures

1 suggested implementation pathways for the SRI

9 findings on SRI formattin g and value to the respective users

1 an overview of the main interactions with stakeholders and member state

representatives
91 results from the EU -level impact analysis of the SRI instrument.

2 W HY A SMART READINESS INDICATOR FOR BUILD INGS
IS NEEDED

There is a clear need to accelerate building renovation investments and leverage smart,

energy -efficient technologies in the building sector across Europe. Smart buildings
integrate cutting edge ICT -based solutions to optimise energy -efficient control of
technical b uilding systems and enable energy flexibility as part of their daily operation.

Such smart capabilities can also effectively assist in creating healthier and more
comfortable buildings, which adjust to the needs of both the user and the energy grid

while r educing building energy consumption and carbon impacts.

A greater uptake of smart technologies is expected to lead to significant, cost - effective
energy savings, while also helping to improve indoor comfort in a manner that enables

the building to adjustt o the needs of the user. Smart buildings have also been identified

and acknowledged as key enablers of future energy systems for which there will be a

larger share of renewables, distributed supply , and demand -side energy flexibility.

'ASupport for setting up a Smart Readiness I ndicator- fimalor buil
reporto; August 2018; Brussels. Authors: VITO: Stijn Verbeke,
Virginia Gémez Ofate; Waide Strateg ic Efficiency: Paul Waide  ; ECOFYS: Kjell Bettgenhauser, John Ashok,

Andreas Hermelink, Markus Offermann, Jan Groezinger ; OFFIS: Mathias Uslar, Judith Schulte
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Inthe Energy Perfor mance of Buildings Directive (EPBD) 2, one of the focal points is
to improve the realisation of this potential of Smart Ready Technologies in the building
sector. Therefore, the revised EPBD requires the development of a voluntary European

scheme for rating t he smart readiness of buil dings:

I ndi cat or aThe SR &ims to make the added value of building smartness more
tangible for building users, owners, tenants , and smart service providers. The present
technical study was commissione d to support the development of this indicator.

/// EXPECTED ADVANTAGES
- optimised energy use as a
7) function of (local) production
——
,é\ . optimised local (green) energy

storage

automatic diagnosis and
maintenance prediction

improved comfort for
residents via automation

# 0

Figure 1 7 Expected advantages of smart technologies in buildings

ENOL

The SRI -scheme isintendedto  raise awareness about the benefits of smart buildings

in particular from an energy perspective - and there by stimulate investments in smart
building technologies and support the uptake of technology innovation in the
building sector. It is also within the scope of the SRI to enhance synergies between

energy, buildings and other policy segments, in particular i n the ICT area, and through

this contribute to cross  -sectorial integration of the buildings sector into future energy
systems and markets.

In this work, the following definition of smartness of a building is used:

MANF Smartness of a building refers to the ability of a building or its
systems to sense, interpret, communicate and actively
respond in an efficient manner to changing conditions in
relation to the operation of technical building systems or the

external environment (including energy grids) and to demands
from building occupants . |
2 Directive 2010/31/EU on the energy performance of buildings as amended by Directive (EU) 2018/ 844 .
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A Smart Readiness Indicator for buildings therefore provides information on the
technological readiness of buildings to interact with their occupants and the energy grids,

and on their capabilities for more efficie nt operation and improved performance through
using ICT technologies.

For building occupants, owners and investors of both existing and new buildings, the SRI

is designed to provide information on the smart services the building could deliver.
Valuable inf ormation on the smartness level of the building - and potential improvements
-could steer investment decisions. A transition to
multiple benefits to the users of the buildings, such as better energy efficiency, health

and wellbeing, comfort and convenience. Facility managers will also be an important
audience for the SRI as they may operate the smart systems and may influence the
investment decisions. The other important audience for the SRI will be service providers,
including network operators, manufacturers of technical building systems, design and
engineering companies and many others. The SRI can help them to organise and position

their service offering by providing a neutral and common framework wherein the
capabil ity of their smart services can be directly compared with those of their competitors
including the incumbent non -smart services.

By providing a common language for all main stakeholders, the SRI can help boost the
market uptake of smart ready technologies through the establishment of a credible and
integrated instrument.

Readiness to Readiness to Readiness to

/ adapt in response /V\ facilitate main- M5<7  adapt in response
to the needs of the tenance and to the situation of

SRI occupant efficient operation the energy grid

Figure 2 7 Three key functionalities of smart readiness in buildings
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3 TECHNICAL SUPPORT ST UDIES

3.1 OUTCOMES FROM THE FIR ST TECHNICAL STUDY

The first technical support study proposed an SRI methodology according to a set of

guiding principles (see list below) and implemented via inspection of the 6smart ready

s er v i awitable in abuilding. Such services are enabled by (a combination of) smart

ready technologies, but defined in a technolo gically neutral way, e.g. the ability to

ficontrol the power of artificial lighting 0. The SRI assessment procedure
establishment of an inventory of the smart ready services which could be available in a

building and an evaluation of the func tionalities they can offer. Each of the services can

be implemented with various degrees of smartness, referred to as 6functionality | ev
In the example of lighting control this can range from the simple implementation of

fimanual on/off control of ligh thgd t o more el aborate ¢ on tautombtic met hod

on/off switching of lighting based on daylight availability 0, or automatic dimming
of lighting based on daylight availability 0.

The services within a building operate in multiple domains (e.g . heating, lighting, electric
vehicle charging, etc.), inducing various kinds of impacts (e.g. energy savings, comfort
improvement, flexibility towards the energy grid, etc.). To cope with this multitude of
domains and impact categories, a multi -criteria a ssessment method was proposed

and developed as the underlying methodology for calculating the smart readiness
indicator.

The methodology is flexible with regard to the choice of assessment method, e.g. through

on site -inspections by external SRI assessors, self -assessment by building owners, a
blend of checklists and self  -reporting by intelligent equipment, etc. To demonstrate the
methodology, two in  -field case studies were carried out. These follow a simple checklist
process filled -in by third -party assessors who made site visits to the premises to conduct

the SRI assessments and compute the scores.

Principles which have guided the development of the SRI methodology

The SRI:
9 Creates a technology -neutral level playing field for market actors through the
definition of functional capability rather than the prescription of certain
technological solutions.

9 Is consistent with the goal of having a simple, expressive , and easy to grasp
indicator which conveys transparent and tangible information.

9 Balances th e desire for a sufficiently detailed and reliable assessment with the
desire to limit the time and cost requirements of assessing the smartness of a
building.

9 Allows for the incorporation of multiple distinct domains (e.g. both heating
servicesaswellas electric vehicle charging capabilities, etc.) and multiple distinct
impact categories (e.g. energy efficiency, energy flexibility and provision of
information to occupants, etc.).

9 Is designed to be able to adapt to relevant contextual factors, which includ e
variations by building type, climate, culture , and the collective impact these have
on the demand for certain services.

9 Is flexible enough to allow regular updates to support innovation in line with the
rapidly changing landscape of policies and commercia lly available services.

SUMMARY TO THE FULL REPORT Summary b



3.2 STRONG INVOLVEMENT OF EUROPEAN STAKEHOLDERS

During both technical support stud ies, the consortium partners have conduct ed extensive
consultation s of relevant stakeholders in an open and inclusive process . The feedback
gathered has inform ed and deepen ed the analysis being undertaken and help ed to build
awareness and consensus over both the project aims and the most viable approaches to

realise them.

During the technical studies, the dissemination and written consultati on open to the
public was managed via a public website 3. The draft reports, interim deliverables and
other relevant documents have been published regularly. At the end of the second

technical support study, 813 people were registered as stakeholder s and si gned up to
receiving updates. In total, five large plenary stakeholder consultation meetings were
organised, with an average attendance of over 80 stakeholders in Brussels as well as the
numerous stakeholders who followed the web -stream .

During the second  technical support study, three dedicated thematic stakeholder working

groups were set up specifically to enter into in - depth discussions with compact and well -
balanced expert groups of approximately 30 members, representing different sector
organisations a nd Member States , as follows :

9 topical group A focused on the SRI value proposition and implementation
9 topical group B focused on the consolidation of the SRI methodological framework,

including the selection of services and the definition of weighting fact ors and impacts
9 topical G roup C was added in autumn 2019 and focusses on future developments of
the SRI.

Both study teams have set up structured surveys to request feedback on interim

del i verabl es. In addition, the Commi dccnsatatibnson DG En e
its website, to collect further feedback from stakeholders on some key issues related to

the SRI. This consultation opened from 9 August 2019 to 11 October 2019. The

consultation resulted in the collection of detailed feedback from 93 res pondents located

in 21 countries. This feedback was processed by the study team to inform the

developments on the SRI methodology and implementation pathways.

Furthermore, 55 position papers were sent in by stakeholders and analysed and
processed by the st udy teams. These position papers covered a wide set of topics |,
ranging from a general appreciation of the SRI concept to feedback on very specific

technical suggestions.

Finally, stakeholders were also given the opportunity to test a draft version of the S RI
calculation framework on buildings of their choice. In total, 112 complete and unique

calculation sheets  were received, constituting a rich source of information to assess the
viability of the approach and finetune the proposed SRI methodology.

3 This website was set up for the purpose of the study and is bound to be taken offline when this summary and
related report are published by the Commission.
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Main conclusions drawn from the public SRI beta testing

1

During the public testing, 112 assessments were performed, covering 81 unique
buildings from 21 member states. For 31 buildings, both the simplified methods A and
the more detailed method B were applie d to the same building.

Based on the analysis of the calculation sheets and the received feedback, the study

team concludes that the SRI calculation methodology is generally well -received.
Results were generally in line with the expectations, and the resu Its were found to be
insightful. The formatting and communication on the SRI will play an important role in

creating a reference frame for the results. Additional (default) recommendations could

strengthen the role of the SRI as an informative tool.

Itis concluded that objectively the results for both methods A and B are generally well -
aligned. Furthermore, issues of comparability will not likely arise since in practice only

one of the two methods would be applied to a given building. Nevertheless, both se rvice
catalogues were updated to harmonize the methods. It is suggested to include a clear

reference to the method used in the communication on the SRI of a particular building.

From a practical perspective, the assessment typically took less than one hour for
method A, whereas most assessments with method B did not take more than 4 hours.

This is in line with the expectations. In general, sufficient information was available to

perform the assessment. To facilitate the assessment, the guidance document sho uld
include more detailed definitions of the functionality levels and provide additional
examples or guidelines for complex systems. The role of the facility manager as a

source of information was highlighted.

SUMMARY TO THE FULL REPORT Summary ¥



4 | MPLEMENTATION ASPECT S OFTHE SRI| SCHEME

4.1 | MPLEMENTATION PATHWA YS

When considering the implemen tation of the SRI it is important to recognise that there

is a tension between the notion of a centrally managed and coordinated SRI and that of
subsidiarity where each EU Member State may seek to imp lement the SRI as they see
fit. The legal framework for the SRI1in the EPBD clearly sets out the applicable legal basis,

so this is beyond discussion, however, practically, it is still important to consider the
implications for the efficacy of the SRI of a more or less harmonised methodology. While
the methodology needs to be fl exible enough to adequately reflect local specificities such
as climatic and building type variations it also needs to be sufficiently unified for it to
leverage the power of the Sin gle Market for goods and services. In particular, this implies
an approach which is common in the manner in which the smart functionalities of goods

and services are classified so that their providers can position their offers in a common

way across the Si ngle Market and avoid the need (and associated extra cost) of
developing separate offers for each local implementation of the SRI. The discussion of
implementation, beginning with the prospective pathways, builds on this understanding

of the necessary trad  e- offs between harmonised and locally flexible approa ches.

The investigation of the prospective pathways for the effective implementation of the SRI
in the EU involved the following three elements:

9 identification of the schemes and initiatives on which the SRI could build on, or
connect to, to facilitate its implementation

1 identification and analysis of the potential options for implementing the SRI at EU -
level and at Member States  -level

9 definition of a set of robust and flexible implementation pat hways for the roll  -out of
the SRl in the EU.

4.1.1 RELEVANT SCHEMESFOR THE SRI TO BUILD ON

An extensive review was conducted of available schemes at both EU and national level

that the SRI could connect to (e.g. Energy Performance Certificate schemes) .One oft he
key factors to assess with regard to the schemes reviewed was to evaluate how they

have set about building engagement and stimulating adoption, which will be one of the

key success factors for the SRI. The study team undertook a structured analysis of t he
barriers to adoption that these schemes (and the SRI) confront and the mechanisms they

have used to overcome them. Their relative success in doing so has been to derive
relevant lessons for the implementation of the SRI. In so doing i t is recognised that

engagement rates are related to the inherent value propositions of the initiatives and the
legal frameworks that apply to them and so these have been considered too.

SUMMARY TO THE FULL REPORT Summary 8



4.1.2 OPTIONS FOR IMPLEMENT ING THE SRI AT EU-LEVEL AND AT MEMBER
STATES -LEVEL

The identification and analysis of the possible options for implementing the SRI at EU -

level and at Member State  -level involved the examination of equivalent frameworks as

possible templates for the SRI&s adopti oiirequiten pr i n
a final decision -making body, supported by technical group(s) with mechanisms for

stakeholder input.

Some model s of other initiatives which are instruc
the Ecolabelling scheme, and CEN/CENELEC standardisatio n bodies. Each of these

initiatives involves oversight, review and maintenance and incorporates Member State

representation with technical support just as the SRI will need to. However, the explicit

governance structure that will best suit the needs of the SRI will need to be formally

l'inked to the EPBDOs governance and al so needs t
maintenance functions, with the ability to respond quickly to potentially rapid

innovations. This last aspect implies the possible relevance to have a fast track decision

making pathway in addition to the conventional review and maintenance functions.

4.1.3 DEFINITION OF ASET O F ROBUST AND FLEXIBL  E IMPLEMENTATION PAT HWAYS
FOR THE ROLL -OUT OF THE SRI

The definition of a set of robust and flexible implementa tion pathways for the roll -out of
the SRIin the EU entailed extensive consultation with SRI stakeholders, including regular
physical or virtual meetings with the Topical Group A concerned with SRI value

proposition and implementation

This consultation pr ocess led to the development of the following set of potential
implementation pathways:

A. linkage of the SRI to the EPC (energy performance certificate) (potentially in a
mandatory way) so an assessment would be offered each time an EPC is conducted

B. linkage of the SRI to new buildings and major renovations so that each time a new
build/or renovation is undertaken it would be a requirement

C. a market -based voluntary scheme where self -assessment is supported by on -line
tools and 3rd party certified assessment is offered to those willing to pay for it

D. as option C. but with 3rd party assessments supported, or subsidised, by the state
and/or utilities seeking to roll out flexibility, energy efficiency, electromobility and
self - generation measures

E. linkage tothe BACS (building automation and controls systems) and TBS deployment
trigger points in Articles 8, 14 & 15 in the EPBD

F. linkages of the roll  -out of smart meters

G. a mosaic of the above noting that Member States have subsidiarity in how they may
choose to implement t he SRI, so they could choose any of these options i also
combinations of A/B/C/D/E/F are possible within any single Member State.

SUMMARY TO THE FULL REPORT Summary ©



In the case of option E, the trigger points in the recast EPBD include:

1 Article 8 provisions regarding the installation, up grade , and replacement of technical
building systems (TBS) and measures to encourage the deployment of automatic
temperature regulation and zoning

1 Articles 14 (heating inspections) and 15 (cooling inspections) which require all non -
residential buildings wit  h equivalent rated capacity > 290 kW to have BACS by 2025.

In principle, SRI deployment could be linked to any one or all of these trigger points.

In reflecting on these it is first important to appreciate that the SRI is expected to exert
an influence on the market adoption of smart services and technologies through:

T afimar ket pnpdctlobSRI assessments on property investment decisions that
encourages the adoption of SRTs

T afimar ket pimpadda SRT and service providers self -organizing and promoti  ng
their service offers in line with the SRI criteria.

The market pull effect is driven by the impact that SRI assessments on properties have

on the deployment of smart services and technologies, through raising awareness among

stakeholders in the value ¢ hain at the property level. In this regard its impact could be

expected to be rather similar to the impact effect associated with EPCs on building energy
performance. The SRI i mpact is rather broader than
provides a comm on organisational framework within which the purveyors of smart

technologies and services can identify and market the functionality and value proposition

of their product and service offerings onmaet common
pushd e f f e often operate kbt the Single Market level and hence has more in common

with the organisational impacts of say, Ecodesign information requirements, than is the

case of EPCs.

The duality of the SRI in this regard is important to appreciate because it implies that at
one level (the push level) it needs to operate as a harmonised EU -level scheme to
maximise impact whereas at the other level (the pull level) it could follow the same
subsidiarity rationale as is applied to EPCs. Nonetheless, the leading implement ation
pathways mapped out above are necessarily all orientated to the pull level because they
address how Member States could choose to implement the SRI. In this context option C

would appear to be a common, lowest, dominator because it implies an entirel y voluntary
engagement with the SRI that in principle could be served by a common EU platform (an

on-line SRl assessment and information tool made available in all EU languages). Member

states and interested market actors could potentially choose to promot e this in whatever
way suits their concerns and the Commission could support this by the creation of a

common interactive platform; however, while such a platform would provide value to any
implementation pathway option C gives the least stimulus to SRI as sessment and hence
is the most passive pathway.

SUMMARY TO THE FULL REPORT Summary @0



4.2 FEFORMATOFTHE SRI

4.2.1 APPROPRIATE FORMAT

The determination of the most appropriate format that the SRI should take needed to
consider factors such as:

A Should the SRI be presented in the form of a physical certi ficate, as a virtual
certificate, as a label, or in some other way?

A What information is to be conveyed? SRI scores, guidance on improvement
options, or both?
A Should the format vary as a function of the target audience e.g. facility managers,
building occu piers, and building owners?
A Should the format vary as a function of the building type e.g. non -residential
(medium -large), non -residential (small), and residential?
A What scoring information should be presented? An aggregate overall score or
rating, smartne ss scores for each impact criterion (e.g. energy, flexibility, etc.),
smartness scores for each domain (e.g. heating, cooling, lighting etc.),
combinations of, or all, of the above?
To help answer these questions an extensive stakeholder consultation proc ess was
undertaken. From this the following observations can be made. The most appropriate
form of the SRI could depend on the implementation pathway and target audience T but
it is likely that some blend of a physical and virtual certificate/platform woul d add most

value. In principle, a virtual platform could be structured in hierarchical layers permitting

users to assess the information they are interested in at the level they are interested in

and thus could accommodate a spectrum of needs and interests . This can also support
transparency which is important for the schemeds i
assessed by a third party, is also useful as it allows the ratings to be readily

demonstrated. Most stakeholders surveyed favour allowing t he SRI rating (scoring)

information to be presented at both the sub -score level (e.g. at the impact criteria and

domain level) and the overall level (a whole building rating). Most stakeholders would

prefer that improvement guidance be included.

4.2.2 SRl LOGO A ND DESIGN

From a design and communication perspective there is another discussion about whether,

or not, the SRI should make use of mnemonics and/or a logo to support communication

and branding. Mnemonics are used to simplify the processing and retention o f
information. The most famous example in the energy sector is the energy label that ranks

appliance efficiency from A to G and is reinforced by colour coding (Green to Red). Other

examples of mnemonics used to simplify rankings are the number of stars e.g .ab -star
hotel. Stakeholders have been asked if:

1 mnemonics should be used for the SRI? And does the answer depend on the target

audience?
1 mnemonics should be used in combination with numerical scores or as a replacement?
1 Some form of A to G and/or colou r-coded mnemonic should be an option, or does it

risk confusion vis a vis energy labelling and EPCs?
9 other mnemonic scales could/should be considered?
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To help answer these questions a professional graphic designer was hired to develop a
setof trial SRId  esign concepts which were subsequently tested in consumer focus groups
held in Madrid and Budapest. The designs combined a blend of the following:

conventional logos
simple mnemonics which apply a single simple mnemonic scoring system to convey
the aggrega te performance (e.g. Figure 3)
1 more complex, tri - partite mnemonics which apply a mnemonic scoring system for
each of the three pillars mentioned in the EPBD text and also for an aggregate score
(e.g. Figure 4)
1 a comprehensive scoring matrix that includes s cores per domain and per impact
criterion as well as aggregate scores per impact criterion and the overall SRI
aggregate score ( Figure 5).

f
il

To test the SRI concepts consumer focus groups with a representative set of members

of the public were conducted in Madrid and Budapest by a professional market research
company (Kantar Millward Brown) and WSEE in state -of-the -art market research
premises using professional moderators and best practice methods.

2 PRA

% An SRI 45%

Figure 3 ¢ Examples of single mnemonics to convey the overall SRI score and/or rank

™ © C

63 -
mHEn Energy Energy Comfort, Grid
LEEEE e Savings & Ease & Flexibility
S R I Maintenance Wellbeing
= .
45,, _mm S0
. . . H Comfort, Ease
. . . . n and Wellbeing p '
EpDmm 29, = 5 44 25+
EEEEEE u

Grid
Flexibility

Figure 4 ¢ Examples of Tri -partite mnemonics to convey the overall SRI score/rank and sub -
score/ranks for the three SRI Apill arso
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IMPACTS

Energy sMciemcy | and fauit protation

w | % |2
Total 39% 18% 60% % 48% 59% 0% 42%

A

32% 18% 62% 55% 24% 74% 0%

17% 0% 45% 70% 67% 83% 0%

65% S1% 78% 72% 61% 55% 0%

w
Z
— AN% 0% 55% 60% 34% 44% 0%
<
= o 85% 14% 90% 100% 83% 15% 0%
o]
0 o 10% 0% 31% 56% 22% 46% 0%
10% 0% - - - 68% 0%
38% 82% 84% 0%

52% 43% 62% 72% 45% 64% 0%

Figure 5 ¢ Matrix showing SRI scores by domain and impact criterion, aggregate scores per
impact criterion and the overall SRI score

4.2.3 DATAMANAGEMENT ANDC ROSS-CUTTING ISSUES

The importance of ensuring data protection and confidentiality has been highlighted as a
critical factor that would severe ly weaken the SRI were it to compromise these factors.
GDPR requirements therefore need to be respected as a minimum, including ensuring
that only legally mandated actors should have access to the SRI information pertaining

to any specific property.

It is equally essential that SRI assessments should not cause any increase in
cybersecurity risk and that if/where possible the SRI should be structured to enable
information on the cybersecurity status of the smart services and devices being assessed

to be repo rted to the SRI recipient. As it will not be actionable to have an on -site
inspection of cybersecurity aspects, the SRI will have to rely on other data sources, e.g.

the EUb&s vol usetudty lgbel evlyidh enight become available for specific TBSs

used within buildings in the future. This could feature on the SRI and its accompanying
documents as additional information in addition to other relevant information such as the

EC broadband -ready label “ of a building when this information is available from t rusted
sources.

Additionally, the SRI or accompanying documents could also feature information on the

Cross - cutting issues of interoperability. It is suggested to take interoperability inexplicitly
into account in some of the services which deal with inter action of various systems (e.g.
the provision of preventing simultaneous heating and cooling in building zones requires

some form of interoperability). Optionally, the SRI and its accompanying documents

could report on the standards and communication proto cols used by the technical building

systems, or introduce a simplified metric to indicate interoperability for each of the

technical domains. The latter is likely to be more of a longer -term objective than a near

term reality, as currently it is particularly chall enging to determine the interoperability

status of technologies from on -site (or other) assessment.

4 See Article 8 of Directive 2014/61/EU of the European Parliament and the Council of 15 May 2014 on measures
to reduce the cost of deploying high -speed electronic communications networks.
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STUDY TEAM CONCLUSIONS ON FORMATTING

1 An SRI format that combines a mnemonic graphic design such as those shown
in Figure 3 or Figure 4 at the top with the matrix shown in Figure 5 somewhere
beneath would seem to be viabl e ahdseentsthr e
work well for consumers and professional users. This would combine a whole
building score and ranking (which many users have indicated is importa nt) with
the detailed information on the scores by domain and impact criterion in a
manner that is readily accessible. It would also ensure that users can see how
the whole score is comprised from the sub -scores and provide the richness of
information that ~ many users desire without putting off those that simply want
a whole -building score/ranking. The mnemonic ranking complements the
percentage score as it gives a more easily retainable and comparable reference.

It is suggested to use this approach for all building types and user segments.

1  With regard to the set of media used to such an approach (i.e. a top -line
mnemonic ranking/score with a matrix of sub -scores beneath) could be
presented via a certificate and/or report with the option to access more detail s

through an on -line tool. Such a tool could be accessible via a QR code and/or

weblink and could potentially include the option for the user to enter (and/or

retrieve) their building details so they could examine how they could improve

its smart readiness  in detail. The on -line tool could combine the functionalities

of: explaining the SRI purpose and calculation to users; explain the higher

levels of SRT functionality that are available and their benefits; and being able

to calculate SRI scores from raw in put data while allowing users to see how

i mproved SRTs would i mprove their bsedres.di n

1 Theuse of anon -line platform would provide a solid and flexible foundation for

the SRIO6s informational needs anrdhngd & usaro s
needs. It could help to: facilitate SRI assessment, enable interactive
determination of the i mpact of prospectiyv

manage evolutions in the SRI, manage evolutions in the data for any specific
property, suppo rt data exchange with other service platforms whenever
appropriate permissions are granted. Critically, the use of such a platform, if
arranged to be in a navigable hierarchical manner, would avoid the need for

the scheme to have to present the information in a single condensed format
based on assumptions about user needs, as users would be able to readily find

the information they are most interested in.

1  Whatever media and graphic design format is chosen it will be important to
ensure that additional expla nation is provided which clearly clarifies what it
does and does not address if confidence in the scheme is to be established and
to protect it from accusations of being misleading. Distinct versions, where
calculation methods have evolved, will need to be clearly communicated.

1 There seems to be no obstacle in terms of user comprehension or perception
to integrating the SRI within an EPC or to implementing them jointly. The same
is probably true of other building rating, labelling or certification schemes.

1 There seems to be no obstacle to using a common EU graphical design format
for the SRI providing text used within it, such as in the matrix of Figure 5, can
be communicated in the local language. It is probably acceptable to use the
English acronym SRI as part of a common EU brand providing there is
explanation of what the scheme is about offered in the local language.

9 Information on cybersecurity and interoperability can be communicated
together with the SRI and its accompanying documents. Some elements of
interoperability are also implicitly integrated in the SRI calculation
methodology, thus attributing to the overall score.
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4.3 ASSESSMENT PROCEDURE

The assessment time is strongly linked to the degree of complexity of the SRI definition.

At least two differe  nt SRI assessment types could be envisioned: a light version with a
limited set of services and a detailed version. Differentiating between a light version and

a detailed version would allow the costs to be brought down for simple buildings, which

in turn could increase the uptake. At the same time, the detailed version would permit
validation of the added value of advanced systems in complex buildings. On the
downside, differentiation may bring confusion, which could hamper the communication

of the SRI. Fi nally, there is also a demand amongst certain stakeholders to take the SRI
a step further by basing it on actual performance data of in -use buildings. From
consideration of these aspects, the study team has investigated the three potential SRI
assessment m ethods depicted below:

Simplified method Expert SRI In-use smart building
assessment performance

Measured / metered data
(potentially restricted set of
domains)

In-use buildings, metered data
Part of the commissioning?

TBS self-reporting their actual
performance

depending Gather data over a long period (e.g.
1 year)

Residential and non-residential
Restricted to occupied buildings
(not in design phase)

Figure 6 - Three potential assessment methods

1 Method A could be a simplified quick scan, focusing mainly on residential buildings
and small non -residential buildings. The method could be based on a check -list
approach with a lim ited or simplified services list. It could be a fast method, taking
less than one hour for a single -family home. The method could allow (online) self -
assessment in addition to a formal third - party expert assessment. Only a third - party
expert assessment wou Id issue a formal certification.

1 Method B could be a detailed SRI assessment, focusing mainly on non -residential
buildings. The assessment could take % day to 1 day, depending on the size and
complexity of the building. By default, it would require an on -site inspection by a
third -party qualified expert. The method could potentially allow self -assessment by a
non -independent expert (e.g. facility manager). Only a third - party expert assessment
would issue a formal certification.

1 Method C could be a metered/m easured method. In the long run, Technical Building
Systems (TBS)/ Building Automation and Control Systems (BACS) might be able to
self -report functionality levels, assisting methods A and B. Method C goes beyond
this, and quantifies the actual performance of in -use buildings. Method C will require
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benchmarking to assess how much savings, flexibility, comfort improvements, etc.

are delivered as a result of smart technologies. Alternatively, the scope could be
broadened beyond the scope of the current SRI to become an assessment of actual
performance, rather than solely focusing on smart controls. Method C is currently
considered to be a potential future evolution of a certification approach for a
commissioned building. Many practical and legal implications w ould hamper a fast
roll -out. Therefore, it will not be treated in detail in this technical study but rather
considered as a potential future evolution of the SRI.

Transparent processes will be needed to support the evolution of the SRI once it is
establis hed. The SRI method may need to be adapted over time to include additional
domains, services, functionality levels or impact categories. Transparent frameworks and
procedures will have to be defined and set up to manage this process in close interaction
with relevant stakeholders.

As the SRI scheme becomes more established, it may evolve into a more sophisticated

and less intrusive - thus less costly - assessment process(es). Potential options for this
could include the use of Building Information Models (B IM) to facilitate the assessment
process, self -reporting of smartness by BACS and the emergence of some form of
standardised labelling on (packages of) smart -ready products. The full report discusses
several important considerations that should be addresse d in the implementation of the
SRI scheme or could assist in a practical assessment on - site.

The SRI assessment can be linked to other assessment schemes and voluntary labels.

This approach could potentially allow engagement of voluntary schemes introduced by
some industry and service sectors that go into greater depth for specific smart services.

Potential linkages to various schemes and initiatives are discussed in the full report.

The full report also discusses various approaches to deal with smart servi ces that are

only present in a part of the building. By introducing inspection thresholds or defining
representative rooms in a building, the assessment efforts can be reduced significantly.
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CONSOLIDATED APPROACH ON THE SRI ASSESSMENT METHODS

T There is strong stakeholder support for distinguishing between a simplified
approach (Method A) and a detailed approach (Method B). Method A, the
simplified method, is mainly oriented towards small buildings with low
complexity (single family homes, small multi -family homes, small non -
residential buildings, etc.). The checklist method could be made accessible for
non -experts, such as individual homeowners. Method B, the detailed method,
is oriented towards buildings with a higher complexity (typically large non -
residential buildings, potentially large multi -family homes).

1 While in principle Method B is mainly oriented to more complex buildings, there
is a greater richness of information in Method B and hence the study team are
of the view that it should always be p resented as an option even for building
segments where Method A is the more common choice. Nonetheless, the
manner in which this is executed would naturally be dependent on the
implementation pathway adopted by each implementing authority.

T Tosupportthis approach, two separate service catalogues have been developed
by the study team in consultation with the stakeholder community: a simplified
service catalogue A and a detailed service catalogue B. Both methods have
been subject to the public beta test whic h led to further finetuning and
harmonisation of both methods. The consolidated service catalogues are
distributed as annex C and annex D of the full report.

1  For either method self -assessment could be made available. In this case it
should be strictly fram ed as an informative tool that does not issue a formal
certificate.

1  The SRI needs to be a dynamic instrument. Within the framework of the current
method, elements such as smart ready services and their scores and
functionality levels will need to be adapte d over time to keep in line with
innovations available on the market. Furthermore, novel assessment methods
(e.g. focussing on actual in  -use performance) could be introduced. Various
initial options for future evolutions of the SRI scheme have been canvass ed and
discussed with the dedicated topical stakeholder group C. While the outcomes
of the technical support study mainly focused on an actionable first version of
the SRI which can readily be implemented, the study team suggests that in
parallel a process s set -up to discuss and facilitate future updates to the SRI
in close collaboration with relevant stakeholders and Member States.
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5 TECHNICAL ASPECTSOF THE SRI SCHEME

5.1 THE CATALOGUES OF SMA _RT READY SERVICES

The proposed SRI methodology builds on the ass essment of the  smart ready services
present in a building. Services are enabled by (a combination of) smart ready
technol ogies, but are defined i n pravisioreoftemperdtuoeg y
control in a room 6 . To support t hi sof smartwreadycsarticed haggheens
compiled: a detailed method (method B) and a simplified method (method A). Each

catalogue lists the relevant services and describes their main expected impacts towards

building users and the energy grid. Many of these servi ces are based on international
technical standards. In accordance with the requirements from the revised EPBD, three

key functionalities of smart readiness in buildings have been taken into account when

defining the smart ready services in the SRI catalogu e
1. The ability to maintain energy efficiency performance and operation of the
building through the adaptation of energy consumption - for example through use

of energy from renewable sources.

2. The ability to adapt its operation mode in response to the need s of the
occupant , paying due attention to the availability of user -friendliness,
maintaining healthy indoor climate conditions and ability to report on energy use.

3. The flexibility of a building's overall electricity demand , including its ability
to enabl e participation in active and passive as well as implicit and explicit
demand -response, in relation to the grid, for example through flexibility and load
shifting capacities.

domestic controlled lightin dynamic electricity electric monitoring
hot water | ventilation ghting building vehicle [ and control
enveloppe charging

heating

Figure 7 i Domains structuring the SRI catalogue

In the SRI service catalogue s developed, services are structured within nine domains
heating, cooling, domestic hot water, controlled ventilation, lighting, dynamic building
envelope, electricity, electric vehicle charging and monitoring and control.

The detailed service catalogue ( method B) and the simplified service catalogue (method
A) have been thoroughly reviewed based on various stakeholder feedback, a review
session with members of Topical Group B and feedback from the public beta testing. The

final consolidated proposal for a detailed service catalogue (method B) consists of 54
services, the simplified (method A) of 27.
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For each of the services, 2to 5 functionality levels are defined. A higher functionality

l evel reflects a fismarter o i mpl eme ardllaprovides mooef t he
beneficial impacts to building users or to the grid compared to services implemented at

a lower functionality level. The functionality levels are expressed as ordinal numbers,

implying that ranks cannot be readily compared quantitative ly from one service to

another.

5.2 | MPACT SCORES OF SMAR T READY SERVICES

A smart ready service can provide several impacts to the building, its users and the
energy grid. In the proposed approach , a set of seven impact criteria is evaluated, but
scores can po tentially be aggregated along the three key functionalities mentioned in the
EPBD.

energy savings | maintenance & comfort convenience health & information grid flexibility
on site fault prediction wellbeing to occupants and storage

Figure 8 i Smart service impact criteria

The impact criteria are:

1 Energy savings on site
This impact category refers to the impacts of the smart ready services onyesaving
capabilities. It is not the whole energy performance of buildings that is considered, but only
the contribution made to this by smart ready technologies, e.g. resulting from better control
of room temperature settings.

9 Flexibility for the grid andstorage
This impact categorgefers to the impacts of services on the energy flexibility potential of
the building. The study proposes to not solely focus on electricity grids, but also include
flexibility offered to district heating and cooling grids.

1 Canfort
This impact catego®B F SNBE (2 GKS AYLI OGa 2F aSNWAOSa
to conscious and unconscious perception of the physical environment, including thermal
comfort, acoustic comfort and visual performance (e.g. provision ficgnt lighting levels
without glare).

1 Convenience
This impact categomefers to the impacts of services on convenience for occupants, i.e. the

SEGSyld (G2 6KAOK aSNWAOSa aYI 1S ffawednarfd & A SNE

interactions.

1 Well-being and health
This impact category refers to the impacts of services on the-lve@tig and health of
occupants. For instance, smarter controls can deliver an improved indoor air quality

O2YLJI NBR (G2 GNIRAGAZ2YLIf O bgingNBhfazdmménkudate NJ A

impact on their health.
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1 Maintenance and fault prediction

Automated fault detection and diagnosis has the potential to significantly improve
maintenance and operation of technical building systems. It also has potential impacts
the energy performance of the technical building systems by detecting and diagnosing

inefficient operation.
1 Information to occupants

This impact category refers to the impacts of services on the provision of information on

building operation to occupas.

Functionality 1

Functionality 2

Functionality 3 L1011 ]

Figure 9 i Matrix displaying the impact scores for the seven impact categories of a fictitious
"service A". Functionality level 2 is assumed to be present in the building, which has the following

i mpact scores |isted:

20

rf ofrl eexniebriglyi tsya va mdg ss,t oir2aog ef ,0 i 2 ¢

For each of the smart ready services in the catalogue, provisional impact scores have
been defined for their respective functionality levels according to a seven -level ordinal
scale. While most of the impact s are positive, the scale also provides the opportunity to

ascribe negative impacts.

ONE SINGLE SCORE CLASSIFIES 2
THE BUILDINGS SMART READINESS B In

\C/ N

SRI

iﬁi Respond to user * Respond to needs
needs of the grid

[ Energy savings
and operation

PALE

Maintenance &

Energy savings

fault prediction

Heating

Domestic hot water
Cooling

Ventilation
Lighting

Electricity

Electric vehicles
Dynamic Envelope

Monitoring & Control

Comfort

Information to Health & Energy flexibility
Convenience .
occupants wellbeing g

Figure 10 i Proposed structure of domains and impacts criteria
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5.3 MULTI - CRITERIA ASSESSMENT METHOD

Under the proposed SRI methodology, the smart readiness score of a buil ding is a
percentage thatexpresses how close (or far) the building is to maximal smart readiness.

The higher the percentage is, the smarter the building. The percentage can also be
converted to another indicator, e.g. star rating or alphabetical score (A, B, C, etc.). This
has been further tested through the development of graphical designs and market

surveying with selected consumer focus groups.

An aggregated score can be derived as follows:

1 The process starts with the assessment of individual smart read y services
Services available in the building are inspected and their functionality level is
determined. For each service ,thisleadstoan impact score being ascribed for
each of the impact criteria considered in the methodology

1 Once all these individu  al services impact scores are known, an aggregated impact
score is calculated for each of the domains considered in the methodology. This
domain impact score is calculated as the ratio (expressed as a percentage)
bet ween individual s c o r ergicesocahd thedretical dneximauin n s 6
individual scores.

1 For each impact criterion, a total impact score is then calculated as a weighted
sum of the domain impact scores. In this calculation, the weight of a given domain
will depend on its relative importance for the considered impact.

A domain score is based on the individual scores for each
of the services that are relevant for this domain.

i domain services A B C D E F

heating

impact score (a)= [2] +[o] +[2] + [2] + ~ +[1]
max. building score (b)= [3] + [3] + [2] + [2] + ~ +[3]

Figure 11 - The domain score is based on the individual scores for each of the services that are
relevant for this domain

The SRI score is thus based on a weighted sum of the 7 total impact scores. In this multi -
criteria ass essment, the weighting factors can be attributed to both domains and
impact criteria to reflect their relative contributions to an aggregated overall impact

score. An aggregated SRI score indicates the overall smartness level of the building, while
sub-scores allow to assess specific domains and impact categories. Conceptually, three
approaches for the derivation of the domain and service level weighting factors can be

envisioned: equal weighting, predicted impact approach and energy balance approach.

The w eighting factors for domains will be derived from an energy balance whenever
possible. This approach reflects the differences in relative importance with respect to
regional differences. By using weightings from an energy balance, the heating domain

would gain importance in northern areas of Europe, whereas the relative importance of
the cooling domain would increase in southern areas of Europe. For those domains where
no direct link with an energy balance can be made (e.g. monitoring & control, dynamic

building envelope), a weighting factor can be defined based on the estimated impact of
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that domain. The methodology also foresees a differentiation in weighting factors for the

individual impact criteria.

The proposed methodology provides default weighting fa ctors which are differentiated by
building type and climate zone. Figure 12 and Figure 13 provide an overview of the

proposed weighting scheme which consist of a blend of fixed weights, equal weights
energy balance weights , depending on domain and impa ct.

ONE SINGLE SCORE CLASSIFIES. é"&a

THE BUILDING'S SMART READINESS

SRI

[ Energy savingsand a2  Respond to user Respond to needs
operation m needs of the grid

7 |49

E w Infnrgn to *

HIG I :: :;:‘ ::;Z?:(?ﬁ G Convenience ::ﬁl‘;:\'ng; occupants Ene;gzlgﬁ:;ﬂltv
Heatimg o 16% 10% 20% 11,4%
Domestic hot water 10% 11,4%
Cooling 16% 10% 20% 11,4%
Controlled ventilation 16% 10% 20% 11,4%
Lighting 16% 10% 20%
Electricity 10% 11,4%
Dynamic Envelope 5% 5% 16% 10% 20% 11,4%
EV Charging 10% 11,4% 5%
Monitoring & Control 20% 20% 20% 20% 20% 20%
STEP 1: STEP 3:
FIXED WEIGHTS ENERGY BALANCE WEIGHTS (depend on climate

zone)

Figure 12 i Overview of the weighting scheme

ONE SINGLE SCORE CLASSIFIES é
THE BUILDING'S SMART READINESS u

7

SRI

. .o
Energy savings and Respond to user
operation needs

1/2

T

Maintenance & Information to Health &
fault prediction occupants wellbeing

=8,3%

Energy flexibility
& storage

=33,3%

Energy savings

=16,7%

Figure 13 i Aggregation of impact scores to three key functionalities or to a single score

, and
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CONSOLIDATED PROPOSAL ON WEIGHTING FACTORS FOR SERVICES
AND DOMAINS

1 Based on the input from stakeholders, t he study team has developed a hybrid
approach for the derivation of the weighting factors. The methodology defines
a weighting scheme with three types of weighting factors: fixed weights, equal
weights , and energy balance weights . The methodology includes the option to
use building -specific energy balance data whenever available (for instance from
an EPC calculation).

1 The proposal allows flexibility regarding the communication of results at the
two aggregation levels. The study team has investigated ways to efficiently
communicate these impact criteria, aiming to balance clarity and conciseness.
Information on cybersecurity and interoperability can be communicated
together with the SRI and its accompanying documents. Some elements of
interoperability are als o implicitly integrated in the SRI calculation
methodology, thus attributing to the overall score.
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5.4 NORMALISATION OF SRI

SCORE AND TRIAGE PR OCESS TO SELECT THE

APPLICABLE SERVICES

The proposed SRI methodology provides a

flexible and modular framework

applicability of the SRI methodology is likely to vary depending on specific circumstances

(building type, climate, site specific conditions, etc.). Local and site
mean that some domains, services and service

applicable , or not desirable and thus the

-specific context will
level s are either not releva nt, not
SRI needs to be flexible enough to accommodate

this. The maximum nominal impact score is not simply the sum of the impacts of the

services listed in the streamlined SRI catalogue. It is

site - specific context some domains and

or not desirable. The SRI methodology accommodates this by performing a
relevant services for a specific building

process to identify the

highly likely that due  to local and
services are either not relevant, not applicable,
triage

It may b e that some domains are not relevant, e.g. some buildings might not be able to
provide parking (and hence electric vehicle charging facilities) and some residential
buildings might not need cooling. Furthermore, some of the services are only applicable

if certain technical building systems are

present, e.g. a storage vessel for domestic hot

water or a heat recovery ventilation unit. Also, some services may be mutually exclusive,

since it is unlikely that a building has both district heating and combustive h
heat pumps. If such services are not present, they obviously do

during on -site inspections. Due to these

of services to be inspected as part of an SRI assessment will be
smart ready services listed in the SRI catalogue.

in case of method A)

service B

service A

Functionality 1 [0

Functionality 1 [0]
Functionality 2
Functionality 3 [2]
Functionality 4 [3]

Functionality 2
Functionality 3 [2]
Functionality 4 [3]

service C
Functionality 1 [0
Functionality 2 [0]

Functionality 3
Functionality 4 [2]

eating and
not need to be assessed

different factors, in any real building, the number
lower than the 54  (or 27

service E service F

Functionality 1 [o]
Functionality 2
Functionality 3 [2]
Functionality 4 [3]

service D
Functionality 1 [0]
Functionality 2
Functionality 3 [2]
Functionality 4 [2]

Functionality 1 [0]]
Functionality 2
Functionality 3 [2]
Functionality 4 [3]

Figure 14 1 Visualisation of triage process: for this specific example service E is not considered
relevant for the building and thus is not inspected

The t riage process does not only affect the inspection time and efforts, but also the

6maxi mum obt ai

services that are not relevant. The SRI should not promote complexity in buildings a

nabl e

will therefore only take into account services which are either present or desirable. For

som e services, this can be context
shades, ventilation and / or window open

and should not be penalised for not having such services.

In essence, two approaches to deal with

1 Some services only have to be evaluated in cases where the relevant technical

building systems are present (

scored, as it would be
nd
specific. For instance, a passive house with solar
ing control, would not need mechanica | cooling
absent domains or services are combined:
hence: Asmart readyo). Thi

when assessors cannot unambiguously determine the relevance of the domain. For
instance, the relevance of automated shading devices strongly depends on the

buil dingds desi
be made objectively within the scope

gn

( eto-iwadl maticadtci). Suth an assessthentcannot
of the SRI. When moveable shading is present,

the SRI can however assess how smartly the shading devices are controlled.

. The

S
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1 Some services might be absent but nonetheless desirable f rom a policy perspective

(hence: fismart possibleo). This approach may pr o\
buildings with additional (smart) services. For instance, penalising the absence of a
controlled ventilation system could create an incentive to in stall such a system to

improve the SRI score.

CALCULATION OF SRI SCORE

energy theoretical maximum

a= b: |
score max. building

Figure 15 i Normalisation of the domain score. As a result of the triage process, certain services

are not included in the maximum score of a building (b), which can therefore be lower than the

theoretical m aximum score (c). The SRI score is calculated by dividing the building score (a) by
the maximum score of the building (b).

CONSOLIDATED APPROACH ON DEALING WITH ABSENT SERVICES
The study team recommends the following approach to deal with absent services

I For some services, an evaluation is only relevant in cases where the technical
building systems it relates to are present. This approach is appropriate when
one cannot a priori conclude that a domain or service should be present in a
particular building ( e.g. a building could be comfortable without cooling
systems). If such a service is not present, the service is excluded from the
assessment and does not affect the maximum attainable score.

I Some services may be mutually exclusive; if such services are not present,
they can be excluded from the assessment

1 Some services might be absent but nonetheless desirable from a policy
perspective. This approach may provide stimuli for upgrading existing buildings
with additional (smart) services. A suggested solution is to allow implementing
bodies to define guidelines depending on contextual factors such as the
relevance of specific services and domains to particular building types and
climatic zones and requirements in local building codes. These services are
include d in the assessment.
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SRI - CALCULATION METHODOLOGY

SRI

'- ONE SINGLE SCORE CLASSIFIES

g THE BUILDING'S SMART READINESS

7 IMPACT CRITERIA
The total SRI score is based on average of total scores on 7 impact criteria.

energy savings | maintenance & comfort convenience health & information grid flexibility
e Sl el Gl wellbeing to occupants | and storage

An impact criterion score is expressed as a % of the maximum
score that is achievable for the building type that is evaluated.

energy theoretical maximum

not every domain is

considered to be
9 DOMAINS relevant for each

One impact criterion score is the weighted average of 9 domain scores. impact criterion

domestic

heating of the \ hot water

i domainservices A B C D
impac (a) +|z|+@+
building score (b)= E‘ aF E] aF E‘ +(2|+

DOMAIN SERVICES
All relevant domain services are scored according to their functionality level.
service A service B service C service D S service F
Functionality 0 [0]
Functionality 1 [1]
Functionality 2 [2] 2
Functionality

Depending on the building type
or design some services are not
considered relevant.

Most of the services -
will affect also the service A @~ 1l
other impact —

criteria’s as shown in
this overview matrix.

Figure 16 - summary of the calculation method
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6 BENEFITS AND COSTS OF THE SRI 5 IMPLEMENTATION

As part of the technical study, an impact analysis was performed to analyse the benefits
and costs of implementing an SRI to support an increased uptake of smart ready
technologies in buildings  across the EU. Itis also intended to help understand the impact

of implementing the SRI in conjunction with other accompanying policies to enhance the

impact of the SRI. The methodology used to assess the potential impacts of the SRI is
split into two steps:

1 The first focuses on the modelling of the evolution of the EU building stock within
the framework of the revised EPBD. The building sector pathways used in this analysis
describe the general  development of the building sector calculated in five geographic
zones across the EU. They consider new buildings, the demolition of buildings and
retrofits with regard to energy efficiency measures applied to the building envelope
and the heating, ventil  ation, and air -conditioning (HVAC) systems. These models are
in line with the impact assessment carried out in the first technical support study for
the SRI.

1 In the second part of the impact assessment, the effects of an  uptake of smart
ready technologies (SRTs) is modelled. Various scenarios of how the SRI and
accompanying policy measures spur the uptake of SRTs are modelled. For this impact
assessment, the level of smart readiness of buildings is clustered into different levels
(from | to IV) in the model s. If a building undergoes improvements, it will be allocated
to a higher smart readiness level (e.g. moving from | to Il or from Il to 1IV). This
translates into final energy savings, monetary savings and CO 2-savings due to the
improved energy efficiency o f the buildings and enhanced demand side flexibility.
Additional benefits (increased work force, health and well -beingé) wildl be des
in a qualitative way but not explicitly quantified.

Various implementation scenarios are investigated in the study, including a potential
mandatory | inkage to Energy Performance Certificati
a market -based voluntary scheme where self -assessment is supported by on -line tools

and 3rd party certified assessment is offered to those willing to pay for it (referred to as

6pat hway Co6) .

The business -as-usual (BAU) scenario for the SRI already includes the impacts of all the
other policy measures within the Energy Performance of Buildings Directive and thus has
already locked -in very significant  final energy savings in EU the building sector. These
measures pertain to the construction of new energy -efficient buildings, and energy -
efficient retrofits of existing buildings with regard to the building envelope and the
heating, ventilation, and air -conditioning (HVAC) systems. Nonetheless, the impact
analysis indicates that the SRI can unlock up to 5% additional final energy savings by
2050. Under the BAU scenario an investment of 75 billion euro would be made in smart
ready technologies over the next 30 years, yet under the SRI A1 implementation pathway
this would increase by an additional 126 billion euro, resulting in final energy savings up

to 198 TWh by 2050 and 32 million tonnes of avoided greenhouse gas emissions per
year. The annual projected ¢ ost of conducting the SRI assessments and annual energy
savings also depend on the preferred implementation pathways.
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Across the EU -2 8, SRI assessment costs are projected to
(under pathway A1) to just U 2 nthe alue df ennualpascidedway C) ,
energy bills in 2050 is projected to range from 01¢
billion (under pathway C). The annual net cost savings from implementing the SRI in

2050 are projected to range between 12.9 billion (for p athway A1) and 3.9 billion (for

pathway C) 1 note these costs are the sum of the investments in smart ready

technologies, the SRI assessment costs and the value of the energy bill savings. Co -

benefits of the SRI roll  -out are also assessed in the study. For example, the projected

value of health & wellbeing benefits as a result of the SRI -induced investments are
estimated to be up to 03.8 billion in 2030 higher
while the incremental net employment created is up to 72 thousan d jobs (for pathway

Al). Details on the material circularity impacts and the findings of a detailed sensitivity

analysis are presented in the main report.
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7 GENERAL CONCLUSION

The Energy Performance of Buildings Directive (EPBD) introduced the concept of a Smart
Readiness Indicator (SRI) which is expected to become a cost - effective measure that can
effectively assist in creating health ier and more comfortable buildings with a lower energy

use and carbon impact , and can also facilitate the integration of r enewable energy
sources. Within the scope of the first and second technical study on the SR, the following

definition has been adopted:

ASmartness of a building refers to the ability of
interpret, communicate and active ly respond in an efficient manner to changing

conditions in relation the operation of technical building systems or the external

environment (including energy grids) and to demand:s

The SRI aims to raise awareness of the benefits o f smarter building technologies and
functionalities and their added value for building users, energy consumers and energy
grids. Thereby it can support technology innovation in the building sector and become an

incentive for the integration of cutting -edge smart technologies into buildings.

A first technical study developed a definition and draft methodology for the SRI. The
second technical support study has built further on the available knowledge of the first

technical study to deliver the technical inpu ts needed to refine and finalise the definition

of the SRI and the associated calculation methodology. Furthermore , itexplored possible

options for the implementation of the SRI and evaluated their impact at the EU level in
order for the Commission Servic es and Member States to be informed on the possible
modalities for an effective implementation of the SRI scheme and related potential
impacts.

Throughout this work the consortium partners of both technical studies have consulted

with relevant stakeholders and used the findings to inform the analysis while helping to

build awareness and consensus with regard to the
approach to achieve them.

In the final report the technical study team propose a consolidated methodology to

calculate the SRI of a building. The methodology is a flexible and modular multi -criteria
assessment method which builds on assessing the smart ready services present in a
building. Services are enabled by (a combinati on of) smart ready te  chnologies but a re

defined in a technology neutral way. The proposed calculation methodology is structured

amongst 9 technical domains and 7 impact criteria. For each of the services several
functionality l evel s ar e defined. A highermofunct
implementation of the service, which generally provides more beneficial impacts to

building users or to the grid compared to services implemented at a lower functionality

level.

In the proposed method, the smart readiness score of a building or building unit is
expressed as a percentage which represents the ratio between the smart readiness of

the building or building unit compared to the maximum smart readiness that it could

reach.
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The disaggregated scores can express smart readiness for one or more of the following:

1 Three key smart readiness capabilities as highlighted in Annex la, point 2 of the EPBD:
1. Energy performance and operation
2. Response to the needs of the occupants; and
3. Energy flexibility.

1 The seven smart readiness impact criteria:
1. Energy ef ficiency

Maintenance and fault prediction

Comfort

Convenience

Health and wellbeing

Information to occupants

Energy flexibility and storage.

Nogpkrwn

1 The nine smart readiness technical domains:
Heating

Cooling

Domestic hot water

Controlled ventilation

Lighting

Dyna mic building envelope
Electricity

Electric vehicle charging

Monitoring and control.

CoNO~ONE

A smart service catalogue for both a detailed and a simplified assessment method was

elaborated in extensive consultation with stakeholders. The simplified Method A would be
mainly oriented towards small buildings with low complexity (single family homes, small

multi -family homes, small non  -residential buildings, etc.), whereas the more detailed
Method B is mainly oriented towards buildings with a higher complexity (typical ly large
non -residential buildings, potentially large multi -family homes). For either method an
informative self -assessment could be made available as an alternative to a formal
certificate. The final report of the study also includes a proposal for weight ing factors, a
methodology for normalisation of the scores and a suggested triage process which details

how to deal with absent services.

The SRI calculation methodology was successfully tested in a public beta test comprising
112 cases across Europe, whic  h proved the viability of the approach. The feedback from
the stakeholders participating in this test led to further finetuning and harmonisation of

the SRI calculation methodology and the delivery of two consolidated service catalogues
which are distribut ed as annex C and annex D of the full report. The proposed SRI
calculation methodology is flexible to allow for adaptations to specific local contexts and
allows for future updates in order to keep pace with new innovations in smart products
and technologi es available on the market.
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The study also investigated the potential pathways for the effective implementation of

the SRl inthe EU.  The review of v arious schemes and initiatives on which the SRI could

build or connect to has led to the development of a set of six primary potential
implementation pathways and the identification of various trigger points in the building

lifecycle that the SRI deployment could link to. The SRI is expected to exert an influence

on the market adoption of smart services and t echnol ogies by both a
a fAmar ket pusho ef f gullt effectTidh @rivermbyr theeitpact that SRI
assessments on properties have on the deployment of smart services and technologies,

through raising awareness among stakeholders in the value chain at the property level.

The market push effectis a result from the common framework that the SRI provides for

service providers to self  -organise and promote their service offers on a common basis in
line with the SRI criteria across the EU . Research was initiated to determine potential
designs for the format of the SRI. This recognises that for the scheme to be effective it

will need to have an attractive and recognisable format that gives visibility to the SRI

and effectively conveys informati on to users of the scheme.

Building on the outcomes of th is work , the study provides technical guidelines and
recommendations addressing (1) the operational, organisational and legal design of the

SRI scheme, (2) the efficient and cost -effective assessment  of the SRI and (3) the
management of the SRI after adoption. These were informed by  consideration s of costs,
data needs, training for assessors, etc. which helped to shape the  development of the
methodology and implementation pathways in an iterative mann er.

Finally, the study quantified the costs and benefits of implementing an SRI in the EU
building sector for the horizons of 2030, 2040, 2050. The impact analysis reveals that
rolling out the SRI across the EU would be strongly beneficial, with the greate st net
benefits arising from linking the SRI assessments to the Energy Performance Certification

(EPC) assessments of buildings , or the article 8 requirements under the EPBD. The SRI

could lead to 5% higher final energy savings by 2050, unlocking an increa se in
investment of 181 billion euro over 30 years compared to a business -as-usual case and

up to 32 million tonnes of avoided greenhouse gas emissions per year.

The study team concludes that the roll -out of the SRI would result in a strongly beneficial
im pactand observe s abroad consensus among stakeholders on most of the key principles
and methodological choices of the proposed SRI developments.
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INTRODUCTION

CONTEXT

Buil dings consume 40% of the European Unionds fina
current EU housing s  tock is considered to be energy inefficient; annual renovation

rates are low (0.4 71 1.2%) and the renovation depth is generally considered too

shallow. There is a clear need to accelerate and finance building renovation

investments and leverage smart, energy - efficient technologies.

One of the focus points of the Energy Performance of Buildings Directive (EPBD) 5
is to better tap the potential of smart ready technologies (SRT). A greater uptake

of smart technologies is expected to lead to significant energy sa vings in a cost
effective way, meanwhile improving comfort in buildings and allowing a building

to be adjusted to the needs of the user. Additionally, smart buildings have been
identified and acknowledged as the key enablers of future energy systems, in

which there will be a larger share of renewables, distributed supply and energy
flexibility that is also managed on the demand side (e -mobility infrastructure, on -
site electricity generation, energy storage). Smart technologies, such as building
automation a nd control systems or smart meters, allow to flexibly adapt the
energy consumption of buildings, thereby contributing to the development of

smart grids and to a better integration of renewable energy 6 e.g. through self
consumption.

The EPBD aims to provid e additional support  to information and communication
technologies (ICT) and smart systems by:

9 introducing building automation and control systems (BACS) as an alternative
to physical inspections of technical building systems

9 reinforcing building automati on by introducing additional requirements on
room temperature controls, building automation and controls, and enhanced
consideration of typical operating conditions

9 using building codes to support the roll -out of the recharging infrastructure for
e-mobilit y
T introducing a o6Smart Readiness I ndicator (SRI1)

technological readiness of buildings to interact with their occupants and the
energy environment and to operate more efficiently.

Introducing such an SRI will raise awareness o f the benefits of smarter building
technologies and functionalities and their added value for building users, energy
consumers and energy grids. It can support technology innovation in the building

sector and become an incentive for the integration of cutt ing -edge smart
technologies into buildings. The SRI is expected to become a cost - effective
measure that can effectively assist in creating more healthy and comfortable

buildings with a lower energy use and carbon impact and can facilitate the
integration o f renewable energy sources (RESSs). Besides providing a framework

to rate the level of smartness of individual buildings, the SRI will also contribute
5 Directive 2010/31/EU on the energy performance of buildings as amended by Directive (EU)
2018/844 .

https://eur _-lex.europa.eu/legal -content/EN/TXT/?uri=uriserv%3A0J.L_.2018.156.01.0075.01.ENG

6 https ://ec.europa.eu/energy/en/topics/markets -and -consumers/smart _-grids -and - meters/overview
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to standardise across the EU the way information on smart readiness of buildings
and technical building sy stems is rated and presented, thus ensuring the
information is common and easy to understand.

AIMS AND OBJECTIVES O F THE TECHNICAL SUPP  ORT STUD IES

In order to  support the establishment of the SRI, the Commission Services
contracted two technical support st udies. A first technical study to support the
establishment of the SRI was launched in March 2017 and conducted by a
consortium consisting of VITO NV , Waide Strategic Efficiency, Ecofys and Offis [

This first study aimed at investigating the possible scop e and characteristics of
such an indicato r. It explored the concept of smart ready buildings and compiled

a catalogue of smart ready services as well as a provisional methodological
framework for the calculation of the SRI score via assessment of these sma rt ready
services. It also presented a provisional EU impact assessment of the SRI

A second technical support study started in December 2018 and was conducted

by a consortium consisting of VITO NV and Waide Strategic Efficiency  Europe. This
second study b uild s upon the knowledge acquire d via the first study, and aims to
deliver the technical inputs needed to refine and finalize the definition and
calculation methodology for the SRI. This study also explores several options for

the implementation of the SRI and evaluates their potential impact at the EU level

so that the Commission Services may assess the technical modalities for the

effective implementation of the SRI scheme.

Throughout th e process, the consortium partners of both technical studies have
consult ed extensively with relevant stakeholders and use d the se findings to inform
the analysis while helping to build awareness and consensus over the aim and the

most viable approach  to develop and implement a Smart Readiness Indicator for
Buildings .

This final report summarises the outcomes of the second technical support study,
thereby integrating the main findings of the first technical support study.

This report is structured amongst the main t asks undertaken in the technical
support study:

i Task 1: Tech nical support for consolidation of the definition and the
calculation methodology of the SRI.
1 Task 2: Investigation of SRI implementation pathways and the format of the

SRI.

1 Task 3: Guidance for effective SRI implementation.

1 Task 4: Quantitative modelling and analysis of the impact of the SRI at EU
level.

1 Task 5: Stakeholder consultation and study website.

"ASupport for setting up a Smart Readiness Indicator for build
final reporto; August 2018; Br us s e lY&iao Ma,lPauhMam T8chele, | TO: Stijn V
Sarah Bogaert, Virginia Gomez Ofate; Waide Strategic Efficiency: Paul Waide ; ECOFYS: Kjell
Bettgenh&user, John Ashok, Andreas Hermelink, Markus Offermann, Jan Groezinger ; OFFIS:

Mathias Uslar, Judith Schulte
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1 TASK 1 - TECHNICAL SUPPORT FOR THE
CONSOLIDATION OF THE DEFINITION  AND
THE CALCULATION METHODOLOGY OF THE
SRI

TASK SUMMARY AND OBJECTIVES

The objective of Task 1 is to extend and consolidate the technical
recommendations for the definition and underlying calculation method of the SRI

in line with the technical framework given by the Directive. Hereto, this task
critically reviews and builds further on the outcomes of the first technical study on
the SRI. In the process of doing so, it includes input from relevant national,
European and international research projects, stakeholder consultation (Task 5)

and simulations outcomes (Task 4) that can fill identif ied gaps in standards. As
such, it aims to deliver technical recommendations that will support the
Commission Services to draft a definition and calculation methodology of the SRI

which can be applied in practice in an efficient and cost - effective way whil e being
open for innovation. In addition to a unique and consistent definition and
underlying calculation method at the EU level, specific attention is given to
identifying and drafting possibilities to tailor the calculation method to specific local

conte xt, if and where relevant.

In all the activities of this task, specific attention is paid to the formulation of
technical recommendations that are technology -neutral and are designed not to
constrain the implementation of the scheme.

OBJECTIVES

The objec tive of Task 1 is to provide extended and finalised technical
recommendations on the definition of the SRI and the corresponding catalogue of
smart ready services as well as the SRI calculation methodology. As such, it sets
out to review, extend and consol idate the work performed in the first technical
study on the SRI. To this end, the consolidated SRI framework should:

1 cover the key functionalities highlighted in the SRI technical annex of the

amended EPBD 1 ability to maintain energy performance and oper ation of the
building through the adaptation of energy consumption; ability to adapt a
buildingbs operation mode in response to the nee
of a buildingbs overall electricity demand

1 be complementary to relevant existing initiati ves, including policy initiatives
such as Energy Performance Certificates (EPCs), Ecodesign and energy
labelling, Level(s), Building Renovation Passports (BRPs) and broadband -ready
label, but potentially also to other market initiatives such as voluntary | abelling
schemes for buildings or specific product segments

1 be practically applicable in an efficient and cost - effective manner

1 provide a fair and well -balanced representation of smart technologies in
buildings while remaining technology -neutral

1 reflectth e potential and added value of advanced and innovative technologies

I pay attention to interoperability, connectivity of buildings and cybersecurity.
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TASK APPROACH AND PRO  POSED METHODOLOGY

The activities conducted under Task 1 are:

1 atargeted state -of-the -art review

1 derivation of technical recommendations for the definition of the SRI

9 derivation of technical recommendations for the development of the calculation
methodology of the SRI.

1.1. AcCTiviTY 1: A TARGETED STATE -OF-THE-ART REVIEW

The targeted state - of-the -art review involves conducting a critical review covering
the aspects of interest for the definition of the SRI and its calculation methodology.
Specifically, it involves:

9 analysing the output of the first technical study in relation to the definitio n of
the SRI, the draft calculation methodology and the preliminary analysis of
impacts and carrying out a detailed assessment of the feedback collected from
stakeholders in the scope of the first technical study

I reviewing other relevant initiatives (at th e EU, Member State, local/regional
and wider international level when relevant) that are aimed at characterising
smart buildings

1 reviewing other initiatives that could be related to the SRI or that the SRI could
have an impact upon (including certificatio n and labelling schemes, such as
EPCs, voluntary building passports, etc.)

I conducting an analysis and synthesis of the findings within a report that will
be used to inform the direction and activities taken in the rest of the study.

1.1.1 REVIEW OF STAKEHOLDER COMMENTS ON THE FIRST TECHNICAL STUDY
AND SINCE

To do this work the study team of the second technical support study began with
areview ofthefirst  technical study and the stakeholder comments received, which
largely covered the following topics:

9 the guid ing principles to develop the SRI as set out in the first study (included
as ANNEX | in this report)

I the scope of the SRI including whether or not to broaden it, and the most
pertinent parameters

1 treatment of absent services

1 the quality and reliability of the assessment process

9 guidance and training of the assessors

1 streamlining the assessment procedure

9 the scoring system applied

1 weightings and weighting systems and the need for also reporting
disaggregated scores

1 relevance of S RI outputs to specific target groups

1 the potential for quantified, rather than ordinal, assessment

1 evolving towards remote quantified assessment

1 the catalogue of services and functionality levels within them

T the proper interpretatiowms offsmamarrnowe®adypalvielrist i

1 commissioning
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cost and cost -benefits

country/region specificities and implications for the methodology

climatic specificities

building type or intrinsic specificities

data protection

definitions and terminology (see ANNEX A for a glossary of the main
terminology used)

1 treatment of specific services, including district heating and electric vehicles
(EVs)

how to besttreat demand -side management (DSM) services

interactions with other schemes such as EPC s, Level(s), building renovation
passports, etc.

testing and validating the methodology

implementation guidance and protocols

interoperability of SRTs

consistency in application of the SRI, including ensuring a level playing field
and closing loopholes

1 ensuring that the most appropriate terminology and language is used in the
definitions

how to best update the methodology and address innovation

standardisation and codification of services and functionality levels.

E R E R

=a =

E I EE]

=a =

The responses were documented and organise d by theme so that the range of
views and suggestions per topic are clear, and were summarised prior to
discussion with the Commission. The findings were al so communicated to the team
members responsible for any activity covered by these comments (especial ly those
in the Task s 1 to 3) so that their work ¢ ould consider and build upon these
comments. Note that to a large extent the stakeholder comments mirror ed and
inform ed the set of activities to be conducted in the study and hence it was
essential for the study team to be fully cognisant of these. Note, a s consortium
members also conducted much of the first study they had established
communication channels with key stakeholders, they were well aware of their
views which had substantively informed the first study.

In addition to this the study team conducted a survey of stakeholder views on a

variety of topics prior to the first stakeholder meeting of the second technical study

(held on 23 March 2019) and also surveyed opinion on some topics in the first

mee ting of the two expert Topical Stakeholder Working Groups (see 5.1.2 - Topical
Stakeholder Working Groups  ):

I Group A: SRI value proposition and implementation
I Group B: SRI ca Iculation methodology.

Each Topical Stakeholder Working Group was comprised of a diverse and
representative group of expert stakeholders who ha d been selected through the
study consultation process to provide input into key issues for the study. The first

meeting of both groups was held on 26 March 2019.

The ensemble of stakeholder comments received after the conclusion of the first
technical study are summarised by theme below.
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1.1.1.1 Overall approach

The overall approach expounded in the first SRI study was br oadly supported by
stakeholders both during and after the study period. Some key stakeholders
expressed strong support for the initiative and approach adopted by the study

team. Other stakeholders representing an array of interests (equipment and

service p roviders, construction sector, property owners or managers, the energy
efficiency services sector, consumers associations and NGOs) all expressed
support for the initiative and basic approach. No stakeholders said they were not

in support, although some ex pressed views about certain aspects of the approach

and or scheme, as will be summarised below.

1.1.1.2 Scope of the SRI

In general, stakeholders did not express any reservations about the scope of the
SRI as defined in the EPBD and only had comments about interpr etation or areas
that are potentially open to interpretation.

With regard to the scope of the SRI, including whether or not to broaden it and
the most pertinent parameters, several stakeholders representing property and
landowners indicated that:

1 they do n ot favour linking the concept and eligibility of smart buildings to
nearly zero -energy buildings (NZEB) or very efficient buildings, but rather see
smartness as mostly linked to system functionalities

9 although the scope of the SRI (as given by the EPBD) fo cuses on energy, their
members did not see energy as the first area where smartness has impact;
rather, security is mentioned first, although comfort and sustainability are also
important aspects.

The issue of whether a building would need to attain a hig h energy efficiency 1 as,
for example, determined by an EPC assessment i before it becomes eligible for
the SRI divides stakeholder opinion. In general, stakeholders representing the

insulation sector and energy efficiency interests believe that it should do, while
those representing other groups i for example property owners, consumers,
service suppliers and manufacturing T tended to argue for the opposite. This is

the aspect of SRI eligibility where there is most division in stakeholder views.

The other area of scope where some stakeholders have expressed different
perspectives is the treatment of smart building aspects that are not explicitly
referenced in the EPBD. These can include smart security features, smart
accessibility services and smart safety features, e.g. addressing fire safety as well
as other systems (e.g. lifts) and services (e.g. water services). In general,
suggestions that these factors should be considered have only been made by a
small number of stakeholders who were not engaged in th e first
stakeholder consultation process. This implies that they may not have been
following the EPBD process and were unaware of the constraints its focus imposes;
however, as these issues are undoubtedly of interest to building owners and
occupan ts, clarity in the delineation of the SRI could be important to avoid
confusion about what it addresse S.
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1.1.1.3 Value proposition

Considering that the SRI is voluntary (at least in terms of Member State adoption),
several stakeholders have stressed the importanc e of clearly identifying its target
groups and clarifying their needs so that the SRI can be positioned to respond to

these and hence be sufficiently enticing to be adopted

Stakeholders interviewed in between the two technical studies T by the technical
study team or the Commission Services i generally had little to say about the SRI
value proposition beyond that which was expressed in the first technical study and

the wording in the EPBD itself. Their comparative silence on this topic may imply

that they broadly agree with how the earlier work framed the SRI value
proposition, albeit that it left open many issues with regard to target groups and

their specific interests. Nonetheless, some stakeholders have made additional
suggestions following the first st udy o6s concl usi on and consul tati
Stakeholders from different sectors have independently suggested that the SRI

would present a stronger value proposition were it to be supported by linkages

that access energy efficiency financing, and that were t hese to be established it
would strengthen motivation to engage with the scheme. One stakeholder also

hoped that the SRI could be used to help assess the impact of refurbishments.

The members of Topical Group A, which was convened as part of the present SRI

technical study to address the value proposition and implementation of the SR,

were asked their opinions on the SRI&6s value pr
suggested that two benefits of smart buildings are the most important:

9 extra comfort for the occupi er
I monetary benefits (decrease in energy costs).

In addition, it was said that for a successful market uptake, the SRI must have an

impact on the value of the property. A group member also commented that the

theme of the overall environmental performance of the building  was not very well
highlighted in the current proposal for the SRI but argued that this is inherently

the background of the SRIO&s devel opment .

Audience

With regard to the intended audience of the SRI, several stakeholders from the
property s ector asserted that building occupiers, bill payers and owners are the
most important audiences and thus their needs should take precedence, not least
because of the need to get them to grant permission to access the related data.

In contrast, one stakehol  der from the same sector proposed that the SRI should
target investors more than consumers themselves, particularly for social housing.
These responses imply that the target audience(s) could vary as a function of the
building type.

In the Topical Group A meeting, which comprised over 20 stakeholders
representing a diverse range of interests, including several Member State
representatives, the following suggestions on the potential audiences for the SRI
were received:

real estate investors can be a very i mportant part of the success
cities and municipalities should be considered as a potential user

it might be sensible to separate occupant -owners and tenants
potentially add insurance companies

E R EE ]
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1 separate contractors from designers

9 include building valuators

9 utilities and grid operators might become more interested when zero energy
buildings emerge.

It was also remarked that small - and medium -size enterprises (SMEs) could be

treated as a separate category of buildings, including pubs, restaurants, etc., as

th ey are a group apart from the residential and non -residential sector split.

Overall, however, the group expressed the view that the important audiences for
the SRI are facility managers, owners and occupants.

Relative importance of impact criteria

Topical Gr oup A members were asked to approach the
perspective rather than their own or that of their organisations. They were asked

to consider the eight impact criteria in the first SRI study and to determine whether

they were sufficient , or if any more should be considered. Apart from a proposal

to also score reliability of the SRI as an indicator (which the discussion then

acknowledged was a horizontal issue somewhat apart from the impact criteria per

se), the group members were content that the eight impact criteria covered the

main value propositions of the SRI. When asked to vote to indicate which of the

criteria they thought end users would deem to be most important, they concluded:

comfort was the most important

energy efficiency wa s the second most important

health and well -being, and convenience and flexibility also scored highly
self -generation was the least important.

E I E K

This implies that all the eight impact criteria considered in the first study, except
potentially the self -gener ation parameter, could be taken forward into the
technical definition work of the SRI . Section 1.3.2 of this report discusses how this
input was used to consolidate the proposal to seven impact criteria.

1.1.1.4 Definition

Theissue of what would fall within the definition of the SRI and what would belong
elsewhere (e.g. within an EPC) was probed in the first meeting of Topical Group
B, when members were asked to vote for or against in response to the statement:

6The SRI s h o u | edthe caddEedy value cob smarter controllability,

information gathering, communication features and interoperability, and not

the (energy) performance of the technical building systems themselves (e.g.

lighting control irrespective if these are LED or incandes cent lights) since the

goal of the SRI should be primarily to illustrate the current level of smartness

compared to the maximum potential of that specific building rather than to

form a comparison framework among buildings. 6

Twenty voted to agree, and none to disagree, which suggests that there is
unanimity that the SRI should only aim to address the value -added that is brought
by smart technologies and services rather than the inherent energy performance

of the TBS away from its control.
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Ensuring the most  appropriate terminology and language is used in the
definitions

Since the first SRI technical study no additional stakeholder comments were
received on this issue.

The proper interpretation of Asmart readyo vel
As discussed int he first technical study, the distinction between the two concepts

fismart readyo and fdAsmart nowdo is potentially i mp
indicator. The term fismart readyo i mplies that the

potential to realise the benef its from smart services may be constrained by limiting
factors in the capability of the services it connects to at its boundary (e.g. smart
meters). This recognises the distinction between smart readiness as opposed to
operational smart capability.

Thedefi ni ti on of #freadinesso was raised iABflta discuss
was argued that having a service does not guarantee that the building is working

properly and that this can only be assessed when auditing the building. The study

team clarified th at commissioning is out of scope of the proposed scope for the

SRI at this moment. Only the availability of services would be assessed, not the

actual performance.

It was also mentioned that different levels of readiness exist: some services can
reactto signals from the BEMS, whereas others can also react to external signals.
These differences in readiness are captured in the functionality levels of a service:
services that can respond to external signals have higher functionality levels (and
thus a highe r SRI score) than services which only interact with the BEMS.

In a discussion with Topical Group B on the triage process, a related discussion

was opened about whether or not the absence of a domain should be penalized.

In the context of the triage process , Asmart readyo relates to the s
services already present in the building (hence not penalising absent services),

whereas fismart possibled relates to the possibili:
the building (hence penalising absent service s). More information on the

discussion can be found in section 1.35.

Cost and cost - benefits

Since the first SRI technical study there have been no additional stakeholder
comments received on this issue.

1.1.1.5 Calculat ion methodology

Those stakeholders interviewed between the first and second technical studies

generally expressed support for the SRI calculation methodology set out in the

first study; however, some proposed some amendments. When comments were

proffered, they tended to be either to support the approach in the first study or to

stress the need to keep the process simple i which might imply some

simplification. Some proposed starting with a simple method and evolving towards

a more detailed approach in a sec ond version of the SRI. The use of a checklist,

as is the case in the first studyds methodol ogy,
some stakehol ders emphasised the need to fAkeep thi
forward suggestions on how otlology cduld he furthest udy 6 s me t

8 Topical Group B: Calculation methodology T web meeting 7/5/2019
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simplified, except with regard to the choice of impacts to be evaluated (see section
1.2.4). Also, while many stakeholders see the value of having a simplified method,

the same stakeholders have sometime s proposed that additional services or
functionalities be included (or conversely have only reacted if a suggestion is made
not to count a service or functionality that they believe if important), so it was not

fully clear where an acceptable balance lies.

Treatment of services

Most stakeholders provided comments on the services to be included in the first
technical study, so in general stakeholders interviewed between the studies had

little to say on the choice of services, which suggests a relative level of satisfaction
with the list proposed. Nonetheless, the following suggestions were made:

1 one stakeholder expressed a desire to see more focus on smart metering
f one expressed particular interest in energy fl ex
needs, but di d not propose changes to the services to be evaluated
I another proposed that systemic benefits should not be reduced to the
electricity system, e.g. solutions for a smart integration (load management) of
buildings in district heating are already available a nd being deployed in Europe
i1 one wanted more emphasis on services related to system monitoring/user
feedback, particularly in relation to indoor environmental quality (IEQ).

Impact criteria

A number of stakeholders interviewed between the studies suggested that one
means of simplifying the methodology would be to reduce the eight impact criteria
set out in the first technical study to the three aspects set out in the EPBD text:

I The ability to adapt its operation mode in response to the needs of the
occupant , paying due attention to the availability of user -friendliness,
maintaining healthy indoor climate conditions and ability to report on energy
use.
I The ability to maintain energy efficiency performance and operation  of the
building through the adaptation o f energy consumption, e.g. through use of
energy from renewable sources.
T The flexibility of a buildingbs overall el ectric
enable participation in active and passive as well as implicit and explicit
demand -response, in relation to the grid , €.g. through demand side

flexibility and load - shifting capacities.

It should be noted that while stakeholders seem to have made this suggestion
primarily to simplify the SRI, practically it would not lower the assessment effort
as the methodology would still involve assessing the TBSs to determine their basic
type and functionality, and once that is done the assessment tool automatically
calculates the impacts (whether there are eight or three). Therefore, the real value
of this suggest ion is in regard to whether it would assist communication (or not)
of the SRI value proposition.

As mentioned previously under the value proposition discussion, this topic was

also surveyed during the Topical Group A meeting, where each participant was

ask ed to vote up to four times to express which of the impact criteria they thought

the target audience for the SRI would find most important. It was concluded that:

1 comfort was the most important
1 energy efficiency was the second most important
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1 health and we II-being, and convenience and flexibility also scored highly
i self-generation was the least important.

Interestingly, prior to voting, this same group was invited to propose impacts that

had not been considered in the first technical study or comment on wh ether the
eight were the impacts that the SRI should assess. In that discussion nobody
proposed to add or remove impacts from this list. The voting, however, suggests

that self -generation has the least impact.

The scoring system applied

Stakeholders int erviewed between the technical studies were generally supportive

of the fundamental aspects of the approach to scoring the SRI put forward in the

first technical study, which uses ordinal rankings of functionality per domain and

service and aggregates them up to attain scores at the domain, impact or whole
building level. Some, however, expressed a desire to migrate towards a
performance -based calculation method where possible. When the topic was
probed further, they conceded that a performance -based approa ch might only
currently be possible for some SRI aspects. One stakeholder wished for more
precise, quantified indicators for load -shifting capacity yet acknowledged that in
practice this is very hard to do as the calculation of such indicators would requir e
more information/data than is normally available. To this end they suggested that

a blended approach could be appropriate where:

9 for buildings and projects where detailed information and models are available

(typically, new and major renovations of large non -residential buildings),
quantitative indicators could be included in the SRI
T for 6averaged existing buildings and building uni

houses), a more basic approach such as the one proposed by the first study
would be acceptab le.

Another stakeholder said they would favour an SRI based on performance data
and not only on the assessment of available smart ready services/functionality:

9 ifthe SRl is to be based on functionalities and not on real performances, they
would like to s ee a disclaimer that makes it clear
9 they explained that functionalities of smart systems are evolving, and the SRI
should not o6leadd to a freeze in this evolution
an innovation -friendly SRI that the study team has receiv ed from other
stakeholders).

Aggregation of services into service domains

This topic was not spontaneously raised by any of the stakeholders interviewed
between the two technical studies and was not addressed in the stakeholder
survey or Topical Groups as  sociated with the first stakeholder meeting in March.
The lack of spontaneous reaction implie d that stakeholders may be content with
the approach put forward in the first technical study.

Weightings and weighting systems

Stakeholders interviewed between th e two technical studies generally support ed
the flexibility of the weighting framework (i.e. the option to consciously apply
weightings) set out in the first technical study, but the following observations were

also made:
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1 one stakeholder generally supporte d the framework proposed by the first study

but s aw many points where further discussion and consolidation would be
needed (e.g. individual scoring of services and domain impact weights)
9 several stakeholders expressed the view that weightings should be fix ed atthe

overall scheme implementation level and that assessors should not have the
liberty to apply weightings
1 some stakeholders challenged the specific (actually purely illustrative)
weightings by service domain given in the worked examples shown for th e first
technical study. These weightings specifically applied to the energy balance
and hence were only applied when determining the energy savings impacts of
SRTs. While the stakeholders suggested that different weightings would be
more representative of the actual average energy balance, they all supported
the principle that the examples were intending to illustrate.

Building type or intrinsic specificities

Stakeholders representing property and landowners interviewed between the
technical studies expre ssed the opinion that the type of building, ownership and
occupancy needs to be taken into account better in the calculation of the SRI. The
comments were short on detail but there seems to be an appetite for the SRI
calculation (and possibly the related a ssessment) framework to be tailored to the
characteristics of specific building types as appropriate.

Treatment of absent services

The first technical study included extensive discussion about why there could be a

need to exclude absent services from the calculation process and how to go about
doing this. Stakeholders did not volunteer views on this topic since the conclusion
of the first study, except to express agreement that it can be appropriate and
necessary to discount absent services in an initial t riage process, and to assert
that it is important that there are clear guidelines/protocols about how this should

be done. The aim would be for the decision on what to include or exclude to be

clearly laid out rather than be the prerogative of the assessor

1.1.1.6  Assessment method and process

The assessment method and process are critical to the success of the SRI and
stakeholder views, as set out below, were canvassed between the studies and
during the first stakeholder meeting.

On-site or remote assessment

Sta keholders canvassed between the two technical studies representing property

and landowners expressed the view that on -site inspections are probably
unavoidable if the SRI is to be reliably assessed, but they also envisage
prospective forward -looking evolut ions, e.g. links to digital models, such as
building information modelling (BIM). They also stressed that the assessor should

be free to evaluate whether on -site inspection is needed. There are many
residential buildings with standard, well -known technical  solutions, and they see
no need to go to the trouble and expense of conducting inspections for these. This

may especially be the case if a good BIM or digital model is available for the
building.

Who should do the assessment?

Generally, stakeholdersinter  viewed between the technical studies were supportive
of the notion of having an independent third - party expert assessment for the SRI;
however, one stakeholder suggested considering more forward -looking
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approaches to the SRI assessment, based on self -evalu ation and/or data obtained
directly from the TBSs. On this latter point, they emphasised that constraints
resulting from compliance with GDPR should be taken into account.

Streamlining the  assessment procedure

The first technical study followed a streamlin ing process that reduced an initial set

of almost 100 smart services to 50 to facilitate the assessment process and
improve the viability of the scheme. Stakeholders interviewed between the
technical studies did not comment on this specifically, which impl ies they most
likely approved of the streamlining in the first study; however, without mentioning

limiting the number of services to be assessed, several stakeholders expressed

the importance of keeping the scheme simple, which might imply approval of

furt her reductions in the number of smart services to be assessed.

Evolving towards remote quantified assessment; the quality and reliability
of the assessment process; commissioning

Each of these topics was discussed at least partially in the first technical study but
few specifics were added in the inter - study stakeholder review process, other than
confirming that the quality and reliability of the assessment process is considered

to be a very important success factor for the SRI. For that reason, most

inter viewed stakeholders expressed support for an independent third - party
assessment process.

Guidance and training of the assessors

Several stakeholders commented on the importance of ensuring that adequate
guidance and training be made available for third -party SRI assessors.

Role of system suppliers

Several stakeholders mentioned that assessment would be facilitated and made

more reliable if system suppliers provided readily accessible information on the
functionality of their products in a manner that is ali gned with the SRI ordinal
classification. This could involve suppliers highlighting relevant system capabilities

in technical documentation, but perhaps even better could involve application of

an easily scannable code (such as a QR code) that an assessor could use to
instantly determine the product/systembés functi ons:
perspective this implies that the system -level functionality is knowable either at

the factory (in which case the manufacturer could add the information) or at th e
point of installation (whereupon the installers would need to supply the
information).

1.1.1.7 Data protection

Several stakeholders mentioned the importance of respecting data protection and
GDPR provisions but did not comment explicitly about what this might m ean for
implementation of the SRI.

1.1.1.8 Interoperability of SRTs

At a meeting on the SRI hosted by a stakeholder and held on 15 May 2018, work

was presented on what ETSI is doing on standards for interoperability, in particular

with regard to SAREF ontologies. It is noted that this is mainly targeted towards
interoperability between novel TBSs and the energy grid. In the scope of the SRI,
operability among various TBSs can also be of importance, and equally legacy
systems should be considered.
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1.1.1.9 Interactions with other schemes

Several stakeholders commented on the need to clarify how the SRI will interact

with other schemes such as EPCs, Level(s), BRPs, etc. As mentioned previously,
some proposed that in the case of the EPC a minimum EPC level should be set
below which itis not permitted to have an SRI, whereas others would like buildings

to be eligible for the SRI whatever their energy performance. One stakeholder
suggested that the SRI could be used as a tool to assess the impact of
refurbishments and thereby be linked to energy efficiency financing. A more
common comment is to ensure that the SRI is complementary to other building
initiatives, such as BRPs, Level(s) and tools/technologies such as digital logbooks
and BIM.

Aside from the well -known schemes discu ssed above, the SRI will be operating in

a context wherein major private sector players are aiming to roll out digitalisation

services in households. For example, one stakeholder of the utility sector is
reported to be developing aemgegw lif Bnsad horhes r
with PV, batteries, EVs, smart thermostats, etc. T wherein they intend to create a
digital customer experience around an advanced software environment for
monitoring and control of home energy. This would also include a dashboard t o]
maximise user interaction. They have asserted that they see a link between this

type of offer and the SRI, which could give customers a simple and easy -to-
understand picture of home smartness (in an analogy with EPCs and energy

labels). They think the SR | could contribute to helping to market the benefits of a

smart ready home.

1.1.1.10 Testing and validating the methodology

Several stakeholders offered their support to assist in the testing and validation of

the SRI methodology. To support this process, the study team initiated an open
public testing phase of the draft SRI methodology to capture this feedback from

the stakeholder community (see section 5.1.3 for more details).

1.1.1.11 Implementation

Implementation  was one of the key foci of Topical Group A. At the meeting held
on 26 March 2019 various implementation issues were touched upon briefly.

It was mentioned that implementation pathways can be dependent on local
conditions, e.g. the regulatory framework for energy supply can feature
differences depending on Member States, and therefore the most viable
implementation pathways are dependent on the type of building and the
circumstances applicable in each Member State. It was also mentioned that as

some Member States already require independent commissioning of large non
residential buildings, the SRI could tie into that process. The most common
suggestion, both with Topical Group A and in more widespread stakeholder
consultation, is that the SRI should/could be implemented a t the same time as an
EPC assessment. In many cases this would exploit the synergies that: access to

the building is granted; a trained third - party assessor is available; the information
gathered in the rest of the EPC could help inform the SRI (e.g. for e nergy balance
weightings) and vice versa; an assessment (and hence coverage of a large part of

the building stock) would be guaranteed; communication of both instruments

could be managed in a complementary and consistent manner; and costs would

be minimise d as there would be no duplication of setting up and travel time. Some
stakeholders would prefer that the SRI is mandatory at the Member State level,
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i.e. that Member States decide to implement itin a mandatory manner within their
jurisdictions (thisisa  n option within the EPBD formulation).

Aside from the above, many other suggestions were forthcoming. There was a

lively discussion, with some advocating that the SRI be focused on new -builds only
in its early stages as this would allow system designers an d commissioners to
factor it into their design deliberations and would also allow it to be piloted on a

small part of the building stock before it is rolled out to a large proportion of the

stock.

One stakeholder suggested that the SRI could provide answe rs to tangible
questions posed by users and service providers, for example:

T AaThis building is ready for energy performance ¢
T AThis building is ready to communicate performan
One stakeholder suggested that the SRI could be prom oted effectively by smart

energy solution providers; in particular, aggregators and cities/municipalities
could also be involved.

Implementation options and pathways have been explored in much more depth
with Topical Group A (see 5.1.2.1 ).

Consistency in application of the SRI

Some stakeholders expressed the importance of the SRI being applied consistently

across the EU for the schemeb6s integritydand i mpa«
that this would ensure there is a level playi ng field and help close loopholes. The

establishment of common guidelines and protocols are required to achieve this as

well as establishing clarity about which elements are fixed centrally versus which,

if any, would be locally determined.

1.1.1.12 Standardisatio n and codification of  services and
functionality levels

The need to establish a common technical basis for the codification of services and

their functionality levels was raised in the first technical study. Some stakeholders
commented that this is importa nt but that reliance on formally adopted technical
standards risks being too unresponsive to the rapidly evolving nature of smart
services. While this is recognised, stakeholders did not proffer any specific
suggestions on how the technical consistency and clarity that can be provided by
technical standards can be achieved by other means that would be sufficiently
responsive. This topic  was therefore to be explored by Topical Group A.

1.1.1.13 How best to update the methodology and to address
innovation?

This topic was raised as an issue in the first technical study and many stakeholders

have since also expressed the importance of the methodology being capable of

rapid update so that emerging smart solutions are not impeded due to their not

being catalogued and recog  nised within the SRI methodology. While all agree d on
the importance of the issue, no specific suggestions of how best to do this were

put forward, apart for some stakeholders suggesting that this was a reason why

the SRI should aim to evolve to a quantifi ed performance -based assessment
methodology as quickly as possible. It should be noted that many schemes face
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the same challenge and that the approaches used in other initiatives (see the
section 1.2.2) could also be applied

1.1.2 TARGETED REVIEW OF OT HER RELEV ANT WORKS AND INITIA TIVES

The next step of the targeted review was the conduct of research into other
relevant works and initiatives (at the EU, Member State, local/regional and wider
international level when relevant) that are aimed at characterising the smartness

of buildings or related aspects. To conduct this work, the study team:

1 performed desk research into relevant projects, studies and initiatives
(including standards, labels, EU collaborative projects, etc.) and whenever
appropriate directly contac  ted the organisations involved in these activities to
discuss the nature of the initiatives, establish their characteristics and consider
to what extent they could inform the development of the SRI

1 performed desk research into all the initiatives mentioned in the tender
document (e.g. EPCs, fibroadband readyo | abel ,
Cybersecurity Certification scheme, BIM, a future European industrial digital
platform for construction, the digital building logbook, SAREF common
ontology for smar t appliances, well -established international and national
building labelling and certification schemes (e.g. BREEAM, DGNB, LEED, etc.)
and emerging initiatives for the promotion of smart buildings (e.g. SBA in
France etc.) and whenever appropriate directl y contacted the organisations
involved in these initiatives to discuss the nature of the initiatives, establish
their characteristics and consider to what extent they could overlap with, be
pertinent to or interact with the SRI

1 performed broader desk resea  rch and networking activities to establish details
of any other relevant initiatives not mentioned directly in the tender document

9 consulted with registered stakeholders to request insights into any pertinent
initiative in addition to those mentioned abov e to ensure that they are
considered and addressed in the same manner.

The findings of this review are reported in the sections below  together with the
outputs of the review of other initiatives that could relate to the SRI.

1.1.2.1 Energy Performance Certifica tes (EPCs)

EPCs provide information for consumers on buildings they plan to purchase or rent.

They include an energy performance rating and recommendations for cost -
effective improvements. Certificates must be included in all advertisements in
commercial m edia when a building is put up for sale or rent. They must also be

shown to prospective tenants or buyers when a building is being constructed, sold

or rented. After a deal has been concluded, they are handed over to the buyer or

new tenant. Under the EPBD , all EU countries have established independent
control systems for EPCs.

EPCs are mandated under the EPBD but are implemented in different ways at

Member State level. Most Member States require EPCs to be produced via a third -

party inspection. Many use an asset - based assessment where the inspector enters

details of the buildingds energy <characteristics
calculates the energy performance of the building as an asset. Usually these

software tools have encoded calculations from bu ilding energy performance

standards 1 the tools themselves may or may not be proprietary but are generally

approved by a managing authority. Some Member States permit energy
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performance classifications to be derived from metered energy data and basic

build ing characteristics such as floor area. In some cases, the approach varies
depending on the building type, e.g. Germany normally requires asset ratings but

permits ratings calculated from energy consumption data for multi -family housing.
Third -party assess ment is usually conducted via qualified independent assessors,

but the degree of training and qualifications required varies by Member State.

Member States are also encouraged to conduct quality verification checks on the

EPCs issued, but the degree of con f ormity i s not usually
qgual it yséctios below).

Coverage and renewal periods

All Member States require EPCs to be issued for new buildings. In the case of

existing buildings, Member States require EPCs to be issued whenever a buil ding
changes ownership or tenancy . Some Member States also require it to be done
whenever a building undergoes a major renovation (e.g. defined in terms of the
percentage of total floor area being renovated) or as a proof to grant support
mechanisms. If an EPC has previously been issued for a building undergoing
change of ownership or tenancy, the Member State may allow the same EPC to be

used without rechecking up to a maximum period (usually 10 years but sometimes

as low as 6; Member States sometimes have a shorter renewal period for non -
residential building EPCs).

The rules applied make a large difference to the coverage (i.e. share of the total
building stock having an EPC) that is achieved. From data reported in the public
domain, the UK seems to have the highest annual issuance of EPCs with ~2.5
million issued per year, as compared to ~850,000 in France, ~420,000 in ltaly,
~320,000 in Germany, and fewer in smaller Member States. In part, the
differences in numbers are explained by:

1 whether a fresh EPC  must be issued every time a building changes tenancy or
ownership, or whether it is only when the validity of a previous EPC has
expired, or it is only every time there are major renovations

1 whether a single EPC is issued for a multi -family building oras  eparate one for

each apartment within it

the number of buildings in the national building stock

the average frequency that buildings change occupancy or ownership

the share of single - versus multi -family dwellings

the coverage of EPCs inthenon  -residentia | sector

compliance with the requirements

how long the scheme has been in effect.

E R E EEE)

Among eight countries surveyed in 2018 9 (Belgium [Flanders], Bulgaria, Germany,
Greece, Poland, Portugal, Romania, Sweden), the total share of the building stock

that had re ceived an EPC ranged from as little as 1% (in the case of Bulgaria circa
2017) to 29% (in the case of Flanders circa 2017). The share may be significantly
higher in some other Member States, notably the UK. Compliance with
requirements is another factor th at will have a big impact on the coverage

9 https://ibroadproject.eu/news/8ountryfactsheets/
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achieved: while some Member States report compliance in the upper 90% range,
others seem to have poor compliance.

Cost
Based on an analysis reported for 8 Member States, the cost of issuing an EPC
variesfromasm uch as ~&d6éG&fmany) to as | P(onhasia)as 00. 10/

Of course, the level of effort required for the appraisal is likely to vary
considerably, as is the expertise required by the assessor.

Availability of assessors

All Member States that have da ta available report a large number of qualified
assessors available to conduct the EPC assessments, e.g. there are reported to be
over 1000 such assessors in Flanders, over 7000 in France, and over 17,000 in
Germany.

Quality of EPCs

The quality of EPCs is  sometimes challenged by stakeholders and appears to be
quite variable. A survey ° conducted by the Commission in 2014 asked Member
States to indicate the number of EPCs they had subject to validation checks.
Among the 19 Member States for which data are rep orted, the share of EPCs
subject to validation checks averaged at about 2.4%, but the share varied
considerably by Member State. The nature of these validation checks was unclear
(e.g. from as little as checking that data were entered correctly and results
calculated properly, to as much as revisiting the same properties and validating

that the data collection and entry was done correctly), as was the percentage of
checks that revealed problems, so the overall quality is unknown except by
individual Member  State authorities.

Impact of EPCs

The European Commission published a study on the impact of EPCs in 2013 1,
Based on an analysis of residential markets in Europe, the study found that higher
energy savings resulted in substantially higher sale or rental pr ices on average.

National reports

EU countries have produced reports on the independent control systems they use
for energy performance certificates 12,

In addition, a study on a voluntary common EU certification scheme for non -
residential buildings has also been conducted for DG Energy  *3.

10hitps://ec.europa.eu/energyisites/enerffiles/documents/ics_art18_ephd_recast.zip

11 https://ec.europa.eu/en ergy/sites/ener/files/documents/20130619
energy_performance_certificates_in_buildings.pdf

12 https://ec.europa.eu/energy/sites/ener/files/documents/ics_art18_e pbd_recast.zip

13 http://ec.europa.eu/energy/sites/ener/files/documents/Final%20report%20 -
%20Building%2 OCertification%20Schemes%20 -%20FINAL%2026112014.pdf
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Relevance to the SRI

The experience of EPCs is mostly relevant to the SRI with regard to implementation

but it also has methodological relevance. For the latter EPC data could potentially

be used to inform aspects of the SRI calculation. With regard to implementation
the EPCs involve direct on  -site assessment by qualified (3 4 party) assessors and
hence provide a useful template and lessons with regard to what can be expected

were such an assessment method to be used for the SRI in terms of the time and
costs of assessment, gaining access to the property, training assessors,
establishing an adequate pool of assessors and quality assurance of the
assessments.

1.1.2.2 Level(s)

Level(s) is a framework produced by the European Commiss ion, using voluntary

reporting to improve building sustainability. Level(s) is intended to allow for a

commonal ity in the EUb6s approach to environment al
buildings and provide a simple jumping - off point for sustainability. The fram ework

uses a series of indicators to compare and link building impacts with the wider EU -

level sustainability priorities, thus giving the user a more manageable set of

essential indicators and concepts at a lower level that help to achieve EU and

Member St ate environmental policy goals.

Level(s) can also be used to aid design and construction of sustainable buildings
T which are not only more comfortable and healthier, but also use less energy and

fewer materials.  Sustainable buildings have a reduced envir onmental impact, and

due to their lower running costs are more profitable over longer time periods. The

initiative seeks to move away from the Atake, ma K e
in favour of greater resource efficiency in sustainable buildings. The init iative

recognises that the buildings sector accounts for approximately half of total energy
consumption, half of all material extraction, one third of generated waste and one

third of water consumpti on, maki ng Fconsumimg o f Eur oy
sectors.
The built environment is therefore a central targe

circular economy policy: a regenerative economic system with minimal resource
and energy consumption. Level(s) is a tool of this circular economy for the built
environme nt, intended to stimulate life cycle thinking at the level of a whole
building, and support users from the design stage all the way through to a
buil dingds operation and occupation.

Policy background

In 2014, the European Commission adopted the Communicati 0 n Reésource

Efficiency Opportunities in the Building Sector 0.This initiativebs object
improve resource efficiency, thus reducing the environmental impact of buildings

and improving the related competitiveness of businesses in the sector.

A need was identified for a commonality in the EU approach to the assessment of

buil dingsé environment al performance: a fAcommon fr
with the intent to drive performance improvements and simplify comparison

between buildings.

In2015,t he Circular Economy Action Plan reiterated this objective and added that,
given the extended lifetime of buildings, it is key to encourage improvements in
design in order to reduce their impact on the environment and increase the
recyclability and durabili  ty of their components.
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Since then, the work started the Level(s) framework i a flexible system of
indicators that can be incorporated into new and/or pre -existing assessment
schemes, or be used in their own right by a variety of stakeholders, such as desi gn
teams, property investors and local authorities.

Level (s) aims to draw attention to the key aspect
providing a simple entry point to a potentially very complex area.

Users

Level(s) is intended to be used by:

clients (devel opers and investors)

design teams (architects, engineers, quantity surveyors)
construction management (construction manager, lead contractor)
facilities managers

asset managers

buildings occupants (households or organisations).

E R EE EE]

Both building professionals and clients can use Level(s) to develop their
understanding of how buildings have an impact on the environment. Level(s)
explains techniques to reduce environmental impact and can be used to prepare
users for other, more advanced tools and assessment sche mes.

Level(s) can also be used by certification and assessment schemes to make sure
that their criteria reflect the most important priorities for circular economy at a
European level, and to enable the comparability of data and results across different
bui Iding performance rating systems.

Pilot testing

Level(s) is currently undergoing pilot testing following a conference held on 4
December 2017, wherein 80 pioneering organisations committed to test Level(s)

and joined a workshop organised by the European Co mmission, to learn more

about the testing phase, how other organisations plan to test Level(s) and what

the benefits of the tool can be according to building certification schemes “oA

recently released report d%tails the testds progre

Information sourc es

An introduction to Level(s) is provided on line 16 .17 The Joint Research Centre
(JRC) website details all information related to the study 18,

14 Conference report:  http://ec.europa.eu/environment/eussd/pdf/Level_publication EN.pdf

15 hitp://ec.europa.eu/environment/eussd/pdf/LEVEL(S)%20CONFERENCE%20REPORT.pdf

16 http://susproc.jrc.ec.europa.eu/Efficient_Buildings/docs/
170816_Levels EU_framework_of building_indicators_Parts.p df

[

7 http://susproc.jrc.ec.europa.eu/Efficient_Buildings/docs/
170816 _Levels EU_framework_of building_indicators.pdf

18 http://susproc.jrc.ec.europa.eu/Efficient_Buildings
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In the preparation of the 2014 Communication, the Commission organised a public
consultation on sustainable buil dings (2013).

Relevance to the SRI

The Level(s) initiative is potentially relevant to the SRI with regard to
implementation. At a minimum the SRI has to be complementary to Level(s);

however, in principle it should be possible for the SRI to be incorporate das a
component within the Level(s) framework and thus potentially issued whenever a

Level(s) assessment is undertaken. As Level(s) is designed as a voluntary tool for

private sector actors who may wish to apply the methodology to demonstrate the

environm ental performance of their buildings the SRI could complement this
framework through offering insight into an additional element of building
performance that also addresses some environmental impacts. If the SRI were

offered as part of a package with Level (s) it might increase overall value and
engagement for both initiatives; however, this seems most consistent with a self -
assessment implementation pathway.

1.1.2.3 Building Renovation Passports (BRPS)

A BRP is defined as a document in electronic or paper forma tthat outlinesalong -
term (up to 15 or 20 years) step -by-step renovation roadmap for a specific
building, resulting from an on -site energy audit fulfilling specific quality criteria

and indicators established during the design phase and in dialogue with building
owners. The expected benefits in terms of reduced heating bills, comfort
improvement and CO 2 reduction are a constitutive part of the BRP and are
explained in a user -friendly communication. The renovation roadmap can be
combined with a repository of building -related information (log book) on aspects

such as energy consumption and production, executed maintenance and building

plans.

On-site data gathering is the first step towards the creation of a BRP. The data
processing can change according to ea ch model (e.g. by using a dedicated
software tool or by adapting existing energy auditing software). The outcome of

steps 1 and 2 is a comprehensive step -by - step renovation roadmap, with tailored
solutions aiming at achieving deep -staged renovation. This s tep-by-step
renovation roadmap (or staged renovation) involves a renovation plan with a

horizon of upto 15 T 20 years that, by looking at the building as a whole, suggests

the installation of selected measures in a certain order to avoid the situation that

at any stage of renovation the installation of additional measures is precluded.

Some common principles are applied in the various national/local BRP schemes
currently being trialled. These include:

i taking a long -term perspective i the integration of a lo  ng-term thinking is
essential for the success of BRPs
i timing and sequencing of actions T BRPs include both short -term and long -
term measures and clearly indicate the correct order in which to install them
(e. g. sequencing of t he me atime)toeasod lockn sihsal | at i on
increase building ownersd confidence and enhance

I customer engagement and consideration of the individual renovation context
i the wishes, needs (particularly expectations regarding comfort) and the
fina ncial situation of the occupants must be considered
i attractiveness and motivation i BRPs should be very attractive and user -
friendly for both the auditors and the users, to help them confidently take
action without being discouraged by the complexity of th e renovations
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9 automation 1 experts should be able to perform the audit, input data and
deliver the results as easily as possible (modular blocks, indicate default values
and highlight errors in cases of incorrect inputs, etc.)

BUILDING RENOVATION PASSPORT

3a. RENOVATION ROADMAP
(Deep-staged renovation)

Comprehensive audit (paper or electronic format)

0 Related to national and portfolio renovation roadmap
a. On-Slte energy Long-term perspective
. Considering individual context
a Ud It Systematic renovation in a sensible order and packages

* By external experts: energy auditors,
installers, energy experts (in dialogue with

building owners or tenants) 3b. BUILDING I.OG BOOK

* Relevant individual building related information, such as:

* Contacts of building professionals who executed on-site works

H  Building plans
b' On_SIte data * Energy consumption & production
o * Government related information (cadaster, taxes...)
gathering
[Interactivetools ]

¢ By building owners ortenants: e.g. * Benchmark with other buildings
documentation about executed works, * Monitoring and comparing real energy consumption with designed
energy consumption and production, age/ energy consumption
characteristics of installed equipment o Alerts in case of unusual consumption patterns - flaws of technical
¢ Automated data: smart meters, installations
renewable energy monitoring systems and * Guidance through mai e (e.g. semi- ic request for
other monitoring systems (e.g. heating maintenance)
systems, CO, meters, smoke detectors,
et (Linking building owners (users) and third parties ]
* Governments (e.g. online helpdesks on taxes, cadaster, etc.)
* Market actors (marketplace for qualified building professionals)

Figure 1 - Building Renovation Passport T overview of components. Source: BPIE

In addition to the renovation roadmap, the BRP can include a separate element, a

storage |l og book where the buildingbés features ar
durability, water , installations, humidity, maintenance requirement, etc.) can be

collected and regular |y updated, becoming a proper repository of information and

data related to a specific building. The log book could also include other sets of

information related to each individual building, such as the financing options

available in the area for renovation projects (e.g. green loans, incentives, tax

credits) as well as energy bills, equipment maintenance recommendations,

insurance and property obligations. All this infor mation could be inventoried in a

digital register available to property owners.

The main user of the log book will be the building owner. Depending on the type

of log book or its intended use, owners could grant access to some information to
public authori ties (e.g. municipality, property tax office), building professionals
and craftsmen, and make some information publicly available, while keeping other

data private or restricted (semi -public upon authorisation to third parties). In its
most sophisticated f  orm, the log book could also be used as an interactive tool to
monitor (both at individual building level and building stock level) and compare

real energy consumption with designed energy consumption, sending alerts in
instances of unusual consumption pat terns or flaws in technical installations. It
could also be linked to market actors (such as building professionals, craftsmen or
financial institutions) to provide information regarding (certified) contractors and
installers, facilitate invoicing and simp lify the process for subsidies or loans
repayment.
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BRP schemes are currently being implemented or trialled in at least Germany,
France and Flanders.

Relevance to the SRI

Like the Level(s) initiative building renovation passports are a new initiative that

is still being elaborated and trialled. As with the Level(s) initiative building
renovation passports are potentially relevant to the SRI with regard to
implementation. At a minimum the SRI needs to be complementary to them, in

that it can happily co  -exist ; however, in principle it should be possible for the SRI

to be incorporated as a component within the building renovation passport
framework and thus potentially issued whenever a BRP assessment is undertaken.

In practice BRPs involve a kind of rolling as sessment of a building and therefore
an SRI assessment could be integrated within this process and potentially add
value to the BRP users. The most obvious time to incorporate an SRI assessment

into a BRP would be when the first BRP assessment occurs as th is initial
assessment would be comprehensive and readily adapted to include the SRI
information. In principle as future changes are made the extent to which the BRP

is updated could also apply to the SRI for the affected domains. This naturally
raises the topic of what type of actor would be doing the initial and update
assessments and implementation topics related to shared assessment cost and
competence.

1.1.2.4 Digital log books and Building Information Modelling (BIM)

Digital log books for buildings are usua lly intended to provide a simple, easily

accessible summary of a new or refurbished building rather than the detail

contained in operation and maintenance manuals. In some Member States the

provision of such information to building owners has become mandat ory through

the form of a building 1| og book (which neednodt
increasingly is). The log books will typically cover how a building is intended to

work and how it is meant to be maintained and serviced. They also provide a

means to record the energy use and maintenance of the services within the

building. The information in such log books is generally aimed at:

facilities managers

building and building services designers

those replacing or altering building services plant in existin g buildings
building owners/clients.

E N EE ]

A typical building log book might include:

9 adescription of key responsibilities

1 aschedule of contacts

9 adescription of the overall building, including zoning and occupancy

T a description of the Isttaiedydi ngbés operational

T a description of the buildingds services pl ant
systems

1 changes that have been made to the building

1 health and safety considerations

1 maintenance requirements

1 metering and monitoring strategy

I the recommendations report produ ced along with the construction EPC

1 building performance in use investigations and targets

1 references to other documents.
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In general, initial preparation of the building log book would be co
the lead designer and would be issued to the buildi ngbés facilit
handover. If updates are required during any defects liability period, these would

normally be done by the designers. The facilities manager would then take over
responsibility for its ongoing development with the common intentio n that th
building log book would be reviewed and updated annually by the facilities
manager.

In addition to a building log book, it may also be prudent to prepare a non
technical Obuilding users guided wi
contr ols, access, security and safety systems, etc.

t h i

BIM is a digital tool aimed at the construction industry as a platform for central
integrated design, modelling, and asset planning, running and cooperation. It

-ordinated by

i es

e

nf or mat

provides all stakeholders with a digital represe ntation of a buildingds
in its whole life cycle and thereby holds out the promise of large efficiency gains.
Operations Building information ll Integration of Design and

support for renovation \ ¥ field data from

and termination A, laser scans
o,o"' Parametric "'/6, X
Data platform for & 9 Data repository for
condition monitoring <— & "0%' ,—> analytics-

&

Storage,

and predictive optimized design

maintenance

S

Data repository maintenance !%_ Model input to
ility- 9 d utilizati i i
for facility- and 5 anof :x:illfi?ngn Coordination .3 S|m.ulatlon and
asset-manage- < s . . Renovation  _ Doskgi of design 2. rapid
ment systems g 3= Life- disciplines 2_ prototyping
= oen  CYCle  anaysis ' - H
o ntegrate -
Platform for design- Data delivery/
virtual handover <—> Handaver o construction < integration for
i process performance

analyses

commissionin i i
g Continuous Construction

engineering

system integr.

planning and

across
parties

Efficient schedulin

information-
rich
tenders

y Data exchange with
"— project-management
tools

Data exchange with
construction-monitoring <"
and surveillance tools

nation of
subcontr.
and suppliers

Model input to prefabrication and
additive manufacturing

Model input to automated and
autonomous equipment

Construction

Figure 2 i Applications of BIM along the engineering and construction value chain.
Source: Shaping the  Future of Construction  1°

The range of BIM 6maturity |l evels6 can b
1 Level0 i unmanaged CAD (Computer Aided Design)

1 Levell i managed CAD in 2D or 3D

1 Level2 i managed 3D environment with data attached, but created in separate

discipline mod els

1% World Economic Forum, Shaping the Future of Construction: A Breakthrough in Mindset and

Technology , 2016
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1 Level 3 i single, online, project model with construction sequencing, cost and
life - cycle management information.

The uptake and sophistication of BIM vary considerably from country to country

and from company to company, according to their size and p osition in the value

chain. For some large engineering companies, BIM is already part of business as

usual, but most small companies across the value chain have little BIM experience;

in fact, even some of the major contractors have never used BIM on any o f their

projects. The difference in adoption rates within Europe is reported to be

considerable but also highly dynamic; for example, according to information
published on the JRC website 2°, fA16 % of E&C companies in the Uni
are reported never to have used Bl M, while in Austria it 1is
statement is already out of date. The National Building Specification in the UK

conducts an annual survey of BIMs adoption that draws on the views of more than

1000 construction industry professiona Is. In the most recently published 2016

survey 2! it was found that 54% of respondents were aware of and using BIM (up

from 48% the previous year) whilst 42% were just aware of BIM; 86% expected

to be wusing BIM in a yearbds time, a@afMbdbhd®®7% in 5 Yy
produced 3D digital models in the last year, and 74% had worked collaboratively

on design; however, 28% were not confident or not at all confident in their

knowledge of and skills in BIM. There was more use of BIM on public sector

projects, but t here was also significant BIM adoption in the private sector for

housing, offices and leisure facilities.

In the UK survey, immediate colleagues were the most commonly used source of
information about BIM, along with external professionals and the UK BIM T ask
Group. Standards used included the RIBA Plan of Work 2013, PAS 1192 -2:2013,
PAS 1192 -3:2014 and BS 1192:2007. However, 65% believed BIM had not been
sufficiently standardised. Some 80% did not generate COBie (Construction
Operations Building Informatio n Exchange) output or did not know whether they

did. COBie is a data format for the publication of a sub - set of building information
models focusing on delivering asset data rather than geometric information and is
one of the key outputs required by level 2 BIM.

The JRC has identified the same problem at the European level and is arguing that

what the industry needs is fibig and opendo Bl M, whi
chain and is characterised by full interoperability of software and open access to

it. While the technical challenges are likely to be overcome in the near future, it

might prove more difficult to change existing processes and to increase

collaboration, including data sharing.

One particular area where standardisation on BIM is needed is th e exchange of
information between software applications used in the construction industry. The

leading organisation in this domain is buildingSMART 22 which has developed and
maintains Industry Foundation Classes (IFCs) as a neutral and open specification

for BIM data models. Other standardisation work includes data dictionaries
(International Framework for Dictionaries Libraries) and processes (data delivery

20 Building Information Modelling (BIM) standardization , Martin Poljange, JRC Technical R
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC109656/jrc109656_bim.standardiza
tion.pdf

2! ht tps://www.designingbuildings.co.uk/wiki/NBS_National_BIM_Report_2016

22 https://www.buildingsmart.org/
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manual s) . | SO/ TC 5 9/ S COrganiz&ion wf Infornfateon About

Construction Works 0 , a -cemmbttee of the International Organization for
Standardization (1 SO) on t he wd®uilding wiordhationand CEN/ TC
Modelling 6 i s a technical commi ttee of t he Eur op«
Standardisation (CEN) which operates at the European level to develop a nd

maintain standards in the BIM domain. Liaisons with a plethora of different
institutions ensure the completeness and inclusiveness of the process as well as
the smooth acceptance of adopted standards.

In addition, the EU is sponsoring projects that aim to develop a common European
approach to BIM, such as the EUBIM network 3,

Relevance to the SRI

BIM and digital logbooks are relevant to the SRI with regard to implementation as

the information they contain can overlap with SRI needs and in utilising a digi tal
platform opens the possibility of sharing relevant datasets in a manner that is
beneficial to both. Acquiring the data needed by BIM entails a site visit and
inspection for existing buildings and in principle this process could be done in
common for bo th BIM and an SRI. Once the data has been acquired it is stored
digitally and this could facilitate future updates as systems are added or amended

as from a technical perspective only a partial assessment (of the part which has
changed) is needed. BIM also entails management of data confidentiality in a
digital environment and hence has lessons for potential implementation pathways

that could be used by the SRI.

BIM is a voluntary private sector practice and is a tool used to manage building
projects more e fficiently. Therefore, an SRI assessment conducted within a BIM

framework would not ordinarily be a 3 @ party assessment. For it to have value,
even in a B2B capacity it would imply that the BIM assessor would have acquired
the requisite skills to conduct the assessment.

1.1.2.5 Cybersecurity and the Voluntary European Cybersecurity
Certification scheme

Traditional energy technologies are becoming progressively more connected to
modern, digital technologies and networks. This increasing digitalisation makes
the e nergy system smarter and enables consumers to better benefit from
innovative energy services. At the same time, digitalisation creates significant
risks as an increased exposure to cyberattacks and cybersecurity incidents
potentially jeopardises the securi ty of energy supply and the privacy of consumer
data. Digital technologies are the backbone of smart ready services in buildings.
They might also bring about new risks related to data theft, fraud and system
hacking. Ensuring cybersecurity is therefore a k ey issue to foster trust in digital
technologies and prevent their exploitation as a means of compromising the
cybersecurity of energy networks and infrastructure.

The European Commi ssion has adopted a series of
preparedness to w ard off cyber incidents. Securing network and information

systems in the EU is an essential aspect of the
and Information Security (NIS) Directive on security of network and information
systems was adopted by the European P arliament on 6 July 2016 and entered into

force in August the same year. Member States were given 21 months to transpose

2 http://www.eubim.eu
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the Directive into their national laws, as well as 6 months more to identify
operators of essential services.

Recently the EU has set 0  ut its approach towards ensuring cybersecurity in the
energy sector 24, including the establishment of a comprehensive legislative
framework. The framework builds on the EU Cybersecurity strategy (JOIN
(2013)01 final 2°) and the Directive on Security of Networ k and Information
Systems (the NIS Directive) (EU) 2016/1148 26 and from September 2017 has
been reinforced by the Cybersecurity Package (JOIN (2017) 450 final), which also
includes the Cybersecurity Act. In April 2019, the European Commission adopted

sector -specific guidance (recommendation C(2019)240 final 27 and staff working
document SWD (2019)1240 final 28) to implement horizontal cybersecurity rules.
This guidance aims to increase awareness and preparedness in the energy sector.

The above were informed by a study on cybersecurity in the energy sector that
highlights the risks and mitigation options 2,

These measures potentially have consequences with regard to the SRTs that could

be included within the SRI framework, especially with regard to requirements tha t
energy network operators are likely to aim to impose to assure the cybersecurity

of their networks.

Specifically, recommendation C(2019)240 advises that energy network operators

should:
6(a) apply the most recent securi twhereserandar ds f
adequate and consider complementary physical security measures where
the installed base of  old installations cannot be sufficiently protected by
cybersecurity mechanisms;
(b) implement international standards on cybersecurity and adequate
specific technical standards for secure real -time communication as soon as
respective products become commercially available;
(c) consider real -time constraints in the overall security concept for assets,
especially in asset classification;
é
Where available, ener gy network operators should also:
(a) choose a secure communication protocol, taking into consideration real -
time requirements, for example between an installation and its
management systems (Energy Management System T EMS / Distribution
Management System i DMS);
(b) introduce an appropriate authentication mechanism for machine -to-
machine communication, addressing real -time requirements.
é

24 https://ec.europa.eu/energy/en/topics/energy -security/critical _-infrastructure -and -cybersecurity

% https://eeas.europa.eu/archives/docs/policies/eu -cyber -security/cybsec_comm_en.pdf

26 DIRECTIVE (EU) 2016/1148 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 6 July 2016

concerning measures for a high common level of security of network and infor mation systems

across the Union  https://eur  -lex.europa.eu/eli/dir/2016/1148/0j

2T https://ec.europa.eu/energy/sites/ener/files/commission_recommendation_on_cybersecurity_in_th
e_energy_sector_c2019 2400 _final.pdf

%8 https:/ /ec.europa.eu/energy/sites/ener/files/swd2019_1240 _final.pdf

2 https://ec.europa.eu/energy/en/studies/study -evaluation -risks -cyber -incidents -and -costs -
preventing -cyber -incidents -energy -sector
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In particular, energy network operators should:

(a) ensure that new devices, including Internet of Things (loT) devices ,
have and will maintain a level of cybersecurity appropriate to a site's
criticalityéebo

These are not unique, however, as the other cybersecurity actions have been
initiated or are pending.

In 2004 the EU set up the European Union Agency for Network and Information
Security (ENISA) 3°. ENISA works closely together with Member States and the
private sector in facing network and information security challenges, as well as
delivering advice and solutions on cybersecurity.

On 13 September 2017, the Commission i ssued a proposal for a regulation on

ENI SA, the AEU Cybersecurity Agencyo, and on | CT
(ACybersecufityhiAst dpackageo buil ds upon exi sting
presents new initiatives to further improve EU cyber resilience an d response. This

includes the establishment of an EU cybersecurity certification framework that is

designed to ensure the trustworthiness of the billions of connected devices (in

terms of il nt e r3)éntdiveosé sedtonsisucly asdelecom, energy an d
transport networks, and new consumer devices, such as connected cars, smart

buildings and many others.

The proposed certification framework is intended to provide EU -wide certification
schemes as a comprehensive set of rules, technical requirements, stan dards and
procedures 2. This will be based on agreement at the EU level for the evaluation

of the security properties of a specific ICT -based product or service.

The rationale for this is that certification plays a critical role in increasing trust and

security in products and services that are crucial for the digital single market. At

the moment, a number of different security certification schemes for ICT products

exist in the EU. Without a common framework for EU -wide valid cybersecurity
certificates, the re is an increasing risk of fragmentation and barriers in the single
market.

The proposed certification framework is intended to provide EU -wide certification
schemes as a comprehensive set of rules, technical requirements, standards and
procedures. Thisw ill be based on agreement at EU level for the evaluation of the
security properties of a specific ICT -based product or service, e.g. smart cards.
The certification will attest that ICT products and services that have been certified

in accordance with such a scheme comply with specified cybersecurity
requirements. The resulting certificate will be recognised in all Member States,

making it easier for businesses to trade across borders and for purchasers to
understand the security features of the product or s ervice.

30 https://www.enisa.europa.eu/

31 Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on ENISA, the
"EU Cybersecurity Agency", and repealing Regulation (EU ) 526/2013, and on Information and
Communication Technology cybersecurity certification ("Cybersecurity Act")

32 The Internet of things is the extension of Internet connectivity into physical devices and everyday

objects. Embedded with electronics, Intern et connectivity, and other forms of hardware, these
devices can communicate and interact with others over the Internet, and they can be remotely
monitored and controlled.

3 https://ec.europa.eu/digital -single -market/en/eu -cybersecurity -certification -framew ork
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The schemes proposed in the future European framework will rely as much as
possible on international standards as a way to avoid creating trade barriers and
ensuring coherence with international initiatives.

Specifically, the proposal states:

fi C yetsecurity certification of ICT products and services in order to
establish and preserve trust and security, ICT products and services need

to directly incorporate security features in the early stages of their technical

design and development (security by design). Moreover, customers and
users need to be able to ascertain the level of security assurance of the
products and services they procure or purchase. Certification, which
consists of the formal evaluation of products, services and processes by an

ind ependent and accredited body against a defined set of criteria standards

and the issuing of a certificate indicating conformance, plays an important

role in increasing trust and security in products and services. While security
evaluations are quite a tech nical area, certification serves the purpose to
inform and reassure purchasers and users about the security properties of

the ICT products and services that they buy or use. As mentioned above,

this is particularly relevant for new systems that make extens ive use of
digital technologies and which require a high level of security, such as e.g.
connected and automated cars, electronic health, industrial automation
control systems (IACS)14 or smart grids.

Currently, the landscape of cybersecurity certification of ICT products and
services in the EU is quite patchy. There are a number of international
initiatives, such as the so  -called Common Criteria (CC) for Information
Technology Security Evaluation (ISO 15408), which is an international
standard for computer security evaluation. It is based on third party
evaluation and envisages seven Evaluation Assurance Levels (EAL). The CC

and the companion Common Methodology for Information Technology
Security Evaluation (CEM) are the technical basis for an international
agreement, the Common Criteria Recognition Arrangement (CCRA), which
ensures that CC certificates are recognized by all the signatories of the
CCRA. However, within the current version of the CCRA only evaluations

up to EAL 2 are mutually recognized. More over, only 13 Member States
have signed the Arrangement. 0

The proposed Regulation  aimsto establish a European Cybersecurity Certification
Framework for ICT products and services and specifies the essential functions and

tasks of ENISA in the field of cybe rsecurity certification. The present proposal lays
down an overall framework of rules governing European cybersecurity certification
schemes. The proposal does not introduce directly operational certification
schemes, but rather create s a system (framework ) for the establishment of

speci fic certification schemes for specific I CT p
cybersecurity ~certification schemeso). The <creat:i
certification schemes in accordance with the Framework will allow cert ificates

issued under those schemes to be valid and recognised across all Member States
and to address the current market fragmentation.

The general purpose of a European cybersecurity certification scheme is to attest

that the ICT products and services th at have been certified in accordance with the
scheme comply with specified cybersecurity requirements. This would include their

ability to protect data (whether stored, transmitted or otherwise processed)

against accidental or unauthorized storage, process ing, access, disclosure,
destruction, accidental loss or alteration. In addition to outlining a specific set of
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security objectives to be taken into account in the design of a specific European
cybersecurity certification scheme, the proposal provides what the minimum
content of such schemes should be. Such schemes will have to define, among

others, a number of specific elements setting out the scope and object of the
cybersecurity certification. This includes the identification of the categories of

product s and services covered, the detailed specification of the cybersecurity
requirements (for example by reference to the relevant standards or technical
specifications), the specific evaluation criteria and methods, and the level of
assurance they are intende  d to ensure (i.e. basic, substantial or high).

European cybersecurity certification schemes will be prepared by ENISA, with the
assistance, expert advice and close cooperation of the European Cybersecurity
Certification Group (see below) and adopted by the Commission by means of
implementing acts. When the need for a cybersecurity certification scheme is
identified, the Commission will request ENISA to prepare a scheme for specific ICT

products or services. ENISA will work on the scheme in close cooperation with
national certification supervisory authorities represented in the Group. Member

States and the Group may propose to the Commission that it requests ENISA to

prepare a particular scheme.Recourse to European cybersecurity certification will
remain volu ntary, unless otherwise provided in Union legislation laying down
security requirements of ICT products and services.

In order to ensure harmonisation and avoid fragmentation, national cybersecurity
certification schemes or procedures for the ICT products and services covered by
a European cybersecurity certification scheme will cease to apply from the date
established in the implementing act adopting the scheme. Once a European
cybersecurity certification scheme is adopted, manufacturers of ICT products or
providers of ICT services will be able to submit an application for certification of

their products or services to a conformity assessment body of their choice.

Under the proposal, the monitoring, supervisory and enforcement tasks lie with

the Member Sta tes. Member States will have to provide for one certification
supervisory authority. This authority will be tasked with supervising the
compliance of conformity assessment bodies, as well as of certificates issued by
conformity assessment bodies establishe din their territory, with the requirements
of this Regulation and the relevant European cybersecurity certification schemes.

Finally, the proposal establishes the European Cybersecurity Certification Group ,

which is comprised  of national certification s  upervisory authorities of all Member
States. The main task of th is group is to advise the Commission on issues
concerning cybersecurity certification policy and to work with ENISA on the
development of draft European cybersecurity certification schemes. EN ISA will
assist the Commission in providing the secretariat of the group and in maintain ing
an updated public inventory of schemes approved under the European
Cybersecurity Certification Framework. ENISA w ill also liaise with standardisation
bodies to ensu re the appropriateness of standards used in approved schemes and

to identify areas in need of cybersecurity standards.

The European Cybersecurity Certi fi dsdantendedito Fr amewor k
provide several benefits for citizens and for undertaking s. In particular:

1 The creation of EU -wide cybersecurity certification schemes for specific
products or services

The Framework aims to establish the primacy of European cybersecurity

certification schemes over national schemes such that the adoption ofa Eu  ropean
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cybersecurity certification scheme will supersede all existing parallel national
schemes for the same ICT products or services at a given level of assurance

The SRI will need to be mindful of this framework and ensure that it is
complementary to its development. In particular, it will be necessitate to monitor
the work programme established for the Voluntary Cybersecurity Certification

scheme to see if it is targeting SRTs and smart services related to the SRI and
exploring mechanisms to engage wit hitifitis.

Relevance to the SRI

Cybersecurity is highly relevant to the SRI in terms of data protection and ensuring

no action associated with the SRI is responsible for compromising cybersecurity.

As the SRI concerns smart technologies which are li kely to be connected and hence
potentially exploitable through cyberattacks the SRIs implementation needs to be

mindful of these risks and take all reasonable steps to minimise them. The nascent
European Cybersecurity Certification scheme is thus potential ly an initiative that
could help to minimise such risks to the extent that it develops criteria that are

applied to SRTs and enables cybersecurity status to be communicated to market

actors. At the current time this scheme is just being initiated and its i nitial focus
in terms of technology types is yet to be clarified. Therefore, it is more the case

that the SRI implementation process needs to monitor developments with this
scheme and examine how they could complement or potentially integrate with

future e ditions of the SRI if and when it becomes appropriate to do so.

1126 fiBroadb-améddyo | abel

Installing physical infrastructure that enables high -speed internet access is more
cost - effective and less disturbing for residents if done at the time of constructio n
or implementation of major renovation. If buildings are equipped with the
necessary infrastructure, companies can install cables or other active equipment

more quickly and at significantly lower costs, allowing them to offer their services

faster and to more citizens. With this thought in mind, Articles 8 and 9 of the

Di rect i Weasuoes to fieduce the cost of deploying high -speed electronic
communications networks  0* ensure high -speed -ready, accessible in -building
physical infrastructure in all newly co nstructed and majorly renovated buildings.

To achieve this objective, the buildings for which permits are submitted after 31

December 2016 must be equipped with physical infrastructure, such as mini -ducts

capable of hosting high  -speed networks, and an easi  ly accessible access point for

the providers of public communications networks who wish to terminate their

networks at the premises of the subscriber. Such buildings shall be eligible to

receive the vol untraerayd yfdb rloaabdebla nidn Me mbtligis St at es
available.

Moreover, without prejudice to property rights, every provider of public
communications networks shall have the right to access any in -building physical
infrastructure under fair and non -discriminatory terms and conditions, if
duplicatio nis technically impossible or economically inefficient.

For buildings not equipped with high -speed -ready in -building infrastructure, every
public communication network provider can terminate its network at the premises

34 Directive 2014/61/EU of the European Parliament and the Council https://ec.europa.eu/digital
single - market/en/news/directive -201461eu -european -parliament -and -council
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of the subscriber subject to the sub scriberdés agreement and provic
minimises the impact on the property of third parties.

Specifically, Article 8 states:

fil. Member States shall ensure that al/|l newl y
end -user's location, including elements thereof under joint ownership, for

which applications for building permits have been submitted after 31

December 2016, are equipped with a high -speed -ready in -building physical

infrastructure, up to the network termination points. The same obligation

applies in the eve nt of major renovation works for which applications for

building permits have been submitted after 31 December 2016.

2. Member States shall ensure that all newly constructed multi -dwelling
buildings, for which applications for building permits have been su bmitted
after 31 December 2016, are equipped with an access point. The same
obligation applies in the event of major renovation works concerning multi -
dwelling buildings for which applications for building permits have been
submitted after 31 December 2016

3. Buildings equipped in accordance with this Article shall be eligible to
receive the voluntamnyydbld abebamdh Member States
chosen to introduce such a label.

4. Member States may provide for exemptions from the obligations

provide d for in paragraph 1 and 2 for categories of buildings, in particular

single dwellings, or major renovation works in cases in which the fulfilment

of those obligations is disproportionate, such as in terms of costs for

individual or joint owners or in term s of type of building, such as specific

categories of monuments, historic buildings, holiday homes, military

buildings or other buildings used for national security purposes. Such

exemptions shall be duly reasoned. The interested parties shall be given

the opportunity to comment on the draft exemptions within a reasonable

period. Any such exemption shal/l be notified t

Areport in 2018 on the implementation of the Directive asserted that Portugal and
Italy have introduced broadband -ready la bels and that Spain and Germany are
considering following suit. In France there is a standard to indicate fibred zones 35,

Relevance to the SRI

As building connectivity is a necessary precursor
readyo | abel i s aédSRbwithreghretu lzow teady tbe builting is to

apply such technologies and the services they offer. Furthermore, the

i mpl ement ati on process has several parallels with
initiated through an EU Directive but is voluntary for EU Member States and entails

an inspection process to determine compliance with the nationally adopted
specifications. In theory, where such schemes exist they could potentially be
implemented in common with the SRI to share assessment costs and improve t he
net value proposition of both schemes, albeit that while the focus of both schemes

overlap they are not the same.

35 https://berec.europa.eu/eng/document_register/s ubject matter/berec/reports/7534 -berec -report -
on-the -implementation - of-the -broadband -cost -reduction -directive
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1.1.2.7 Private sector sustainability certification schemes i BREEAM

The Building Research Establishment Environmental Assessment Method
(BREEAM) was introduced by BRE in 1990 in the UK. The rationale behind the
introduction of the methodology was to allow a holistic building sustainability
assessment of a broad variety of criteria related to the performance of the building.

Detailed infor mation about the method can be found in the technical manual 36,

Table 1 shows the environmental sections that are used to determine the
sustainability assessment. For each environmental section, a weighting factor fo r
the different building types is given. The weighting and ranking exercise is
performed by an expert panel. The weightings may be adapted to local conditions.

This adaptation has to be reviewed and approved by BREEAM 57,

Table 1 17 Example of BREEAM section weightings for common project types (BREEAM
Technical Manual 2016)

Environmental Weighting (rounded)
section (rounded)

Non-residential (rounded) Single residential dwellings (rounded) Multiple residential dwellings (rounded)

Fully fitted out Shell only Shell and core Partially fitted Fully fitted Partially fitted Fully fitted

(rounded) (rounded) (rounded) (rounded) (rounded) (rounded) {rounded)
Management 12.00% 13.50% 13.00% 11.50% 15.00% 12.50% 12.00%
Health and wellbeing 14.00% 8.00% 8.50% 14.50% 15.00% 15.00% 15.00%
Hazards 1.00% 1.50% 1.00% 1.00% 1.00% 1.00% 1.00%
Energy 19.00% 19.50% 19.00% 18.50% 22.00% 18.50% 20.00%
Transport 8.00% 11.00% 8.50% 8.00% 6.50% 8.50% 8.00%
Water 6.00% 3.00% 6.50% 450% 6.50% 4.50% 5.50%
Materials 12.50% 16.50% 13.50% 13.50% 9.00% 13.00% 12.50%
Waste 7.50% 8.50% 8.00% 7.00% 6.00% 7.00% 6.50%
Land use and 10.00% 13.00% 11.00% 11.00% 8.50% 10.50% 10.00%
ecology
Pollution 6.50% 1.00% 7.00% 550% 6.00% 6.00% 6.00%
Total 100.00% 100% 100% 100% 100% 100% 100%
Innovation 10.00% 10% 10% 10% 10% 10% 10%
(additional)

Within those sections a range of criteria are defined for which the building in

question may be awarded credits. For most criteria, one or two indicators can be

achieved. Credits are always discrete numbers; fractions of credits do not exist.

Therefore, for most criteria, the compliance is a discrete (Yes/No) choice of
compliance. This compliance is either the presence of a technology, concept or
practice or the qu antitative fulfilment of a threshold value.

36 hitp://www.breeam.com/BREEAMINt2016SchemeDocument/

37 Note, this is not don e on a case -by-case basis, but via an updated version of the "standards and
weightings" file which is published regularly. This file indicates for each country which weightings
should apply. Also it contains a set of standards which may be applied for the calculations. When
a project is first registered to BREEAM, the latest version of this file is assigned to the project and
remains unchanged during the course of the project.
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The energy performance of the building is the most influential single indicator,

being awarded up to 15 credits and thus contributing to a maximum of ~5% of

the overall result. The evaluation of the energy use is done by a proprietary metric
taking into account a variety of impact factors such as:

building flo or area (m ?2)

notional building  energy demand (MJ/m  ?)

actual building energy demand (MJ/m 2)

notional building  primary energy consumption (kWh/m 2)
actual building primary energy consumption (kWh/m 2)
notional building emission rate (kgCO 2Jm 2)

actual building emission rate (kgCO 2Im 2).

E I

These impac t factors must be calculated with accredited building software. The

resul ting indicator, t he AfEner gy Performance Ra
Constructions (EPRI NC) o0, is then calcul ated with a
of this tool is mapped to a discre te credit scale, or alternatively, a checklist

approach by which up to 10 credits can be awarded is used.

Other criteria with a discrete scale are:

1 the accessibility index, which is evaluated with a proprietary tool
9 life -cycle impacts.
Both criteria are al  so evaluated with a proprietary tool.

Table 2 shows an example of a BREEAM rating for a specific building. For each
section, the credits achieved are related to the credits available, resulting in a
relative perform ance within this section. The section score can be calculated in
combination with the weighting factor, and the sum of all section scores gives the
relative performance of the building.
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Table 2 i Example of the BREEAM rating over

BREEAM section

Credits achieved

Credits available

% of Credits achieved

Section weighting (fully
fitted)

view (BREEAM Technical Manual 2016)

Section score

Management

Health and wellbeing

Hazards

Energy

Transpert

20

2

34

50.00%

80.95%

100.00%

47.05%

45 45%

012

014

001

019

008

6.00%

11.33%

1.00%

8.94%

363%

Water 5 9 55.56% 0.06 3.33%

Materials 10 14 71.43% 0125 8.92%

Waste 3 13 23.07% 0.075 1.73%

Land use and ecclogy 5 5 100.00% 010 10.00%

Pollution 5 7 71.42% 0.065 464%

Surface water run-off 4 5 80.00% 0.035 2.80%

Innovation 2 10 20.00% 0.10 2.00%

Final BREEAM score 64.32%

BREEAM Rating VERY GOOD
The overall rating of a building is given on a 6 -l evel rating ranging
iut standingo as pass grades, and AUncl assi f

performance is mapped to this rating according to th

Table 37 The six BREEAM building environmental performance classes and associated

For each rating, minimum requiremen

are fulfilled.

e valuesin Table 3.

scoring thresholds (BREEAM Technical Manual 2016)

BREEAM Rating

OUTSTANDING

EXCELLENT

VERY GOOD

GOOD

PASS

UNCLASSIFIED

% score

=285

=70

=55

245

=30

<30

ts for individual criteria can be defined. This
ensures that a poor performance in crucial criteria cannot be compensated with
an excellent performance in other criteria. Therefore, it is ensured that certain
minimum criteria which are regarded as mandator
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A certain set of criteria are mandatory for the pass grade and are therefore
mandatory to get certified at all. These criteria are:

9 all national health and safety legislation and regulations for constructio n sites
are considered and implemented

1 all fluorescent and compact fluorescent lamps are fitted with high frequency
ballasts

1 materials containing asbestos are prohibited from being specified and used
within the building

91 all water systems in the building ar e designed in compliance with the measures
outlined in the relevant national health and safety best practice guides or
regulations to minimise the risk of microbial contamination, e.g. Legionella

9 alltimberandtimber -based products used on the project are legally harvested

and traded timber.
An outstanding rating requires at least 10 of the 15 credits available in the energy -
use criterion.

For each indicator, evidence is required to demonstrate compliance. This evidence
may be presented in the form of a report, filled checklists, etc.

In the example shown in Table 4, al | minimum criteria for t
are achieved; therefore, this rating can be awarded.

Table 4 1 Example ofa check of minimum standards (BREEAM Technical Manual 2016)

Minimum standards for BREEAM “Very Good" rating Achieved?

Man 03 Responsible construction practices Y

Hea 01 Visual comfort Y
Hea 02 Indoor air quality Y
Hea 09 Water quality Y
Ene 01 Reduction of energy use and carbon emissions Y
Wiat 01 Water consumption Y
Wat 02 Water monitoring Y
Mat 03 Responsible sourcing of construction products Y
Structure

The structure used in the BREEAM system is to define impact categories, apply
scoring up a maximum value within each of these and then to aggregate points to

give an overall total via the application of weightings to the impact category
scores. This structure can be said to be akin to a standard Analytical Hierarchy
Process (AHP) % impact category weighting system. Like many AHP models it
combines qualitative (Yes/No) and quantitative im pact categories (where the score
is derived on a linear scale and either calculation software based on quantified
physical simulation is used or metered data is used and ranked via a normalisation

38 http s://en.wikipedia.org/wiki/Analytic _hierarchy process
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process). The method applied to derive the maximum scores a nd weightings per
impact category is proprietary to the BRE and is not explained to the end users.

Method of evaluation

The BREEAM methodology represents an effective and largely transparent
methodology to assess the sustainability performance of a buildi ng. Through the
inclusion of a broad range of sustainability indicators covering the whole life cycle

of the building, a holistic assessment is enabled.

Effectiveness

The methodology uses a very straightforward approach to integrate the broad
range of imp act criteria into one overall rating. In principle the setting of minimum
requirements for crucial indicators ensures that a balanced assessment is attained,
although expert judgement is clearly required to determine which indicators are
deemed to be cruci al and which are not.

Accuracy

For most criteria, discrete choices are the basis for credit assignment. Discrete
choices lack the ability to represent the potential range of criteria achievement.

Nevertheless, when the broad number of criteria is consi dered, this issue is of
lower importance for the overall result.

Reproducibility

The use of a discrete -choice approach for the credit assignment allows easy
reproduction for most of the criteria. Some of the criteria require the use of
proprietary tools r  elying on rather detailed building information. In principle, the
reproducibility for those criteria should be high, although the use of detailed input

data could lead to differing assumptions for the calculation.

Enforceability

BREEAM ratings are required by some local authorities as well as private sector
companies in the UK. In the public sector a variety of institutions require a

minimum BREEAM rating for all new buildings. In practice the energy performance

rating process used in BREEAM is aligned with that used in mandatory building
energy performance requirements such as building codes and energy performance
certificates, and thus takes advantage of the same type of compliance
infrastructure and market surveillance mechanisms as have been developed fo r
these. From a technical level the enforceability of BREEAM specifications is roughly

the same as for building code requirements, but as BREEAM is a private initiative

it relies on the quality of the initial BREEAM assessment to ensure its integrity T
rat her than ex post evaluations.

No formal legal requirements for BREEAM ratings appear to be in place, although
BRE reserves the right to remove licenses to BREEAM users who breach their usage
guidelines.

Transparency

The method to be applied is very transp arent as the guide is publicly available and
the assessment can be followed step by step. Nevertheless, for some criteria, the

use of proprietary tools is inevitable, especially for energy use, for which a
proprietary indicator that is incompatible with ¢ ommon metrics is used.
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The assessment of a broad range of indicators can make interpretation of the
results more difficult than for single indicator -based assessments.

The rationale behind the section weightings and the selection of those criteria
where it is mandatory to pass are not in the public domain and hence are not
transparent.

Ease and readiness

The methodology has been used for almost 30 years and is commonly used on the
market. The wide acceptance and international adoption of the scheme suggest S
that it is sufficiently straightforward to implement.

Capacity to be implemented

A priori the impact assessment methods used within BREEAM are not inconsistent
with the methodological aspects of the SRI and both could be adapted to fit within

t he ot &ssesshent process. The BREEAM approach entails the application of
implicit environmental impact criteria aggregator functions based on panel
weightings of which criteria should be assessed and the scoring that they can
attain. This approach is inherently similar to the SRI methodology.

Relevance to the SRI

BREEAM is relevant to the SRI both in terms of its approach to apply a multi -

criteria assessment methodology for buildings and in how it is implemented. The

multi -criteria assessment method has many sim ilarities with the SRIO&s
criteria are identified, mapped to impacts, aggregated and weighted to attain an

overall score while also providing information on scores at the sub -level. The

overall score requires relative weightings across impact criter ia to be developed

and applied. The process used to develop and maintain the calculation

methodology is proprietary and is only partly transparent. However, the methods

used to communicate the methodology, manage versions, and conduct appraisals

are transp arent and instructive for the SRI.

1.1.2.8 Private sector sustainability certification schemes i LEED

The rating system Leadership in Energy and Environmental Design (LEED) was
developed by the non  -profit US Green Building Council in 1994. The LEED system
has evolved over time, with the most recent update LEED v4 being introduced in
2013. The use of LEED v4 has been mandatory since November 2016.

Although the general principles of the system are comparable to those of the

BREEAM system, some methodological differences exist. Whereas the BREEAM

system uses points to calculate a relative target
points system: no weighting factors between the different categories exist, but the

weighting is made  implicitly by the allocation of poin  ts to the different criteria.

Within LEED, buildings can qualify for four levels of certification:

Certified : 40 7 49 points

Silver : 50 T 59 points

Gold: 60 i 79 points

Platinum : 80 points and above.

E R EE ]
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As is the case for the BREEAM system, LEED has mandatory pre requisites to
ensure a balanced fulfilment of the criteria. Those prerequisites are mandatory for

all certification levels. The overlap of the criteria used in both systems is
considerable, but differences exist in the concrete implementation of the

indica tors.

Structure

The structure used in the LEED points system is to define impact categories, apply

scoring up a maximum value within each of these and then aggregate the points

to give an overall total. In general, this structure can be said to be akin to a
standard AHP model, except the application of bounded maximum points per

category is akin to an AHP impact category weighting system. The method used

to derive weightings per impact category appears to be proprietary and is not

explained to the end user  s.

Method of evaluation

In general, the evaluation comments that apply to the BREEAM method also apply

to LEED because its features are so similar. Differences arise because to some

extent the methodology is more complex due to its broader scope and the ne ed
for a full life -cycle analysis of the materials used. Nor does it use weighting
between impact categories and hence it might be deemed to be slightly less

accurate as a result.

On the other hand, the holistic approach goes beyond the BREEAM and LEED
ap proaches and hence could be considered to be more thorough and accurate. The
flip side of this is that it will be more demanding to implement as more factors are
accounted for and require calculation.

Again, the system used to derive the weighting factors is not explained and is
proprietary.

Relevance to the SRI

Like BREEAM, LEED is relevant to the SRI both in terms of its approach to apply a

multi -criteria assessment methodology for buildings and in how it is implemented.

The multi -criteria assessmentme t hod has many similarities with t
criteria are identified, mapped to impacts, aggregated and weighted to attain an

overall score while also providing information on scores at the sub -level. The
overall score requires relative weightings acr 0ss impact criteria to be developed

and applied. The process used to develop and maintain the calculation
methodology is proprietary and is only partly transparent. However, the methods

used to communicate the methodology, manage versions, and conduct appr aisals
are transparent and instructive for the SRI. LEED is also interesting in that it

awards credits for building performance monitoring and reporting capabilities.

1.1.2.9 Private sector sustainability certification schemes i DGNB

The rating system of the German Society for Sustainable Building (Deutsche
Gesellschaft fur Nachhaltiges Bauen; DGNB) is the youngest of the building rating
systems described in this report.

The current version of the system is the result of a revision in 2015. The general
pri nciple of the methodology is comparable to the BREEAM and LEED approach,
though there are some differences.
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The DGNB system has been designed as a sustainability assessment system. This
is clearly reflected in the indicators and their weighting, as shown i n Table 5.

Compared to the other schemes, energy issues play a minor role in the
assessment. Their major impact is on criterion ENV1.1, which considers life -cycle
impacts of the building with a relative relevance of ~8%, and ENV2.1, which
considers primary energy use with a relative relevance of 5.6%.

Economic criteria, which are not relevant in BREEAM and LEED, contribute more
than 20% to the overall result. As life -cycle costs are considered, energy costs are
also relevant in this category.

A point system is used, in which credits are assigned for the individual criteria.
The credits are weighted and aggregated to achieve a final score.

Structure

The structure applied in the DGNB points system (see Table 5) is to define impact
categories, apply scoring up a maximum value within each of these and then to
aggregate the points to give an overall total via the application of weightings to

the impact category scores. This structu re can be said to be akin to a standard
AHP model using impact category weightings, although the application of bounded
maximum points per category is akin to a second layer to a standard AHP impact
category weighting system. The method applied to derive t he maximum scores
and weightings per impact category is proprietary to the scheme developers and

is not explained to the end users.

Method of evaluation

In general, the evaluation comments that apply to the BREEAM method also apply

to DGNB because itsfeat ures are similar. Differences arise because to some extent
the methodology is more complex due to its broader scope and the need for a full

life - cycle analysis of the materials used. However, like BREEAM, it uses weighting
between impact categories.

On th e other hand, the holistic approach goes beyond the BREEAM approach and
hence could be considered more thorough and accurate. Conversely, it will be
more demanding to implement as more factors are accounted for and require
calculation. As a consequence, th e reproducibility and capacity to implement
scores given by the team are one point lower than for BREEAM.

Again, the system used to derive the weighting factors is not explained in publicly
accessible documents and is proprietary.
Relevance to the SRI

DGNBd6s relevance to the SRI is very similar
in practice is focused on implementation within Germany and German speaking
communities.
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Table 51 The impact criteria and weightings applied in the DGNB building environmental
rating system

topic criteria group criterion no. criterion relevance factor share of total score
ENV1.1 Life cycle impact assessment 7 7.9%
Effects on the global and local
environment (ENV10) ENV1.2 Local environmental impact 3 3.4%
ENV1.3 Responsible procurement 1 1.1%
Envir quality
(ENV)
ENV2.1 Life cycle assessment - primary energy 5 5.6%
Resource consumption and waste Drinking water demand and waste water
generation (ENV20) e volume < o
ENV2.3 Land use 2 2,3%
Life Cycle Cost (ECO10) ECO1.1 Life Cycle Cost 3 9,6%
(EE"'gg;""'c quality ECO2.1 Flexibility and adaptability 3 9,6%
Economic development (ECO20)
ECO2.2 Commercial viability 1 3.2%
soc1.1 Thermal comfort 5 4,3%
soc1.2 Indoor air quality 3 26%
SOC1.3 Acoustic comfort 1 0.9%
Health, comfort and user satisfaction
(s0C10) soc1.4 Visual comfort 3 2,6%
SOC1.5 User control 2 1.7%
SOC1.6 Quality of outdoor spaces 1 0.9%
Sociocultural and
functional quality SOC1.7 Safety and security 1 0,9%
(soc)
soc2.1 Design for All 2 1.7%
Functionality (SOC20) s0c2.2 Public access 2 1.7%
soc2.3 Cyclist facilities % 0.9%
soc3.1 Design and urban quality 3 26%
Design quality (SOC30) $0C3.2 Integrated public art it 0,9%
S0C3.3 Layout quality 1 0.9%
TEC1.1 Fire safety 2 4.1%
TEC1.2 Sound insulation 2 4.1%
TEC1.3 Building envelope quality 2 41%
TEC1.4 Adaptability of technical systems 1 2,0%
joEimical quality Technical quality (TEC10) prabwy Y
(TEC)
TEC1.5 Cleaning and maintenance 2 41%
TEC1.6 Deconstruction and disassembly " 4.1%
TEC1.7 Sound emissions 0 0.0%
PRO1.1 Comprehensive project brief 3 1,4%
PRO1.2 Integrated design 3 1.4%
Planning quality (PRO10) PRO1.3 Design concept 3 1,4%
PRO1.4 Sustainability Aspects in Tender Phase 2 1.0%
Process quality (PRO)
PRO1.5 D for facility 2 1.0%
PRO2.1 impact of 2 1.0%
Construction quality (PRO20) PRO2.2 Construction quality assurance 3 1.4%
PRO2.3 Systematic commissioning 3 1.4%
SITE1.1 Local Environment 2 0,0%
SITE1.2 Public image and social conditions 2 0,0%
Site quality (SITE) Site quality (SITE10)
SITE1.3 Transport access 3 0,0%
SITE1.4 Access to amenities 2 0.0%
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1.1.2.10 Product Environmental Footprint (PEF)

In April 2013 the European Commission launched a Recommendation on the use

of common methods to measure and communicate the life -cycle environmental
performance of prod ucts, also known as Product Environmental Footprint (PEF),

as part of their Single Market for Green Products Initiative %9 The method was
developed by the European Commission's Joint Research Centre based on existing,
extensively tested and used methods. Th e Commission also launched a 3  -year
testing period through an open call for organisations to volunteer to participate in

a PEF pilot programme  %°. The call was addressed to stakeholders who wanted to
propose a product category for which to develop specific P roduct Environmental
Footprint Category Rules (PEFCRSs). Such rules have now been developed for a
variety of product types, including batteries and IT products.

The Commission published recommendations on the PEF in the form of guidelines

in 2013 (CEC 2013 ) that set out the process by which specific PEFCR are to be

developed. It includes the derivation of 15 default environmental impact

categories ( Table 6; note that although this table only lists 14 impact categorie S,
AEutrophiicaagtuiaotni c6 is to be calculated for bot h f
environments, thus giving 15 impact categories in total).

In the framework of the environmental footprint pilot phase, the use of

normalisation and weighting factors has been tested. Prior to the establishment of

an agreed set of European weighting factors, all impact categories were to receive

the same weight (weighting factor = 1). Alternative weighting approaches may

al so be tested as fiadditi onal 0 htingoapgroaahdtle t o t he e
baseline approach). In the event that alternative weighting systems are also

tested, a sensitivity analysis will be carried out and the results documented and

discussed through a stakeholder consultation process.

For any specific PEFCR, the intention is that a benchmark and performance grades
will be established. The benchmark shall be calculated for all 15 impact categories
separately. The final PEFCRs also describe the uncertainties common to the
product category and identify the range in which results could be seen as not being
significantly different in comparisons or comparative assertions.

Next to the calculated benchmark, each pilot defines five classes of environmental
performance (from A to E, with A being the best performing cl ass). The benchmark
is the characterised results of the PEF profile of the representative product(s) and

always represents class C. The definition of the remaining classes should be taken

into account the estimated spread around the benchmark results, whic h might
differ from one impact category to another, and an estimation of the expected
environmental performance for the best and worst in class products. All relevant
assumptions regarding the identification of the benchmark and the classes of
environmenta | performance are documented in the PEFCR and are part of the
virtual consultation and review processes.

39 http://ec.europa.eu/environment/eussd/smap/

40 http://ec.europa.eule nvironment/eussd/smgp/ef_pilots.htm
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Table 6 i Default environmental footprint (EF) impact categories (with respective EF
assessment models for PEF studies

impact category indicators) and EF impact

EF Impa= Category

EF Impact Assecsment hiodal

EF Impact Catepory indicaiors

SOourcE

Climate Change

Eern model - Global
Warming Potentials (GWT)
cver 2 100 wyear dme
harizon.

kg OOy equivalent

Imterpovernmental Fanel on
Climate Change. 2007

Ozone Depletion

EDHF model bazed on che
ODP: aof the Wodd
Meteorological Cirgan-
ization [(WMO) over anm
infinite tme horizon.

kg CRC-11 (%) eguivalent

WO, 1999

Ecotoxicity for aquaric fresh | USEroa model CTUe (Comparative Towxic | Rosenbaum et 2., 2008
water Unit for eccsysiems)

Human Taxicity - cancer | USEtox model CTUR {Comparative Towxic | Rosenbaum et al., 2008
effects Unit for humansz)

Human Toxicity — nom- | USErox model CTUR {Comparative Towic | Rosenbaum et al., 2008
cancer effects Unit for humansz)

Parfoulate Matter/Fe- | RizkPoll model kg FM25 (™) equivalent Humberz, 2009

spiratory Inongamics

lonizsing Radiation — buman
health =ffecz

Human Health efect model

ke U™ squivalent (o air)

Direicer et al, 1995

Photochemical Ozone | LOTOSEURDS model kg MMVOC ) equivalest | Van Zelm et al, 2008 as

Formation applied in ReCiFe

Acidification Acoumulated  Exceedance | mal Ht 2q Leppili et 2l 2006; Posch et
micdel al. X0

Erophication — terresirial | Acoommulazed  Fxceedance | mal N oeg Seppili et 2l _2006; Posch et
miodel al, X0

Eutrophication — aguatic EUTREND model frech water: kg P equivalent | Straijs =2 al, 2009 az imple-

marine: kg N eguivalent

mented in RelPe

Respurce Depletion — water

Swiz Ecoscarcity model

m? water use related to
local scarcity of water

Fricchknecht et al | 2002

Rescurce  Depletion -
mineral, foszil

CML2002 model

kg antimomy (Sh)  equiv-
alent

van Oers et al, 2002

Land Trandformation

Soil Organic Mater (SOM)
micdel

Kg (deficit)

Mild i Canals et 2. 3007

[ FC-11 = Trichloroflsoromathane, ako callad freor-11 or B-11, is a chlorofflucro@rbon.
[**] PM25 = Parnulate Matter with 2 diamater of 1,5 pm or kss.
[*=) MMYVOC = Non-Msthans Volatile Omganic Compounds

FINAL REPORT ON THEHNICAL SUPPORTHE DEVELOPMENT
OF A SMART READINBEESCATOR FOR BUILDINGS



Structure

The PEF is essentially aimed towards a points system application of the life -cycle
analysis process as set out in ISO 14040 and 14044: (i) selection of impact
categories, category indicators and characteris ation models; (ii) classification:
assignment of inventory data to impact categories; (iii) characterisation:
calculation of category indicator results; (iv) normalisation: calculating the
magnitude of the category indicator results relative to a chosen re ference
information dataset; (v) grouping: sorting and possibly ranking of the impact

categories; and (vi) weighting (valuation): converting and possibly aggregating

indicator results across impact categories using numerical values based on value

choices i s akin to the elements found in a standard AHP model.

The PEF method has certain similarities with other multi -criteria assessment
methods such as the Analytical Hierarchy Process 41 Both begin with multiple
criteria, where the criteria in the PEF method a re the various environmental impact
categories. In both cases, indicator scores are ascribed to each of the assessment

criteria (impact categories). The normalisation and grouping steps are directly
equivalent to the process within the AHP of ascribing alt ernatives to each criterion
and providing normalised scores. The weighting of the criteria is also directly
analogous to the AHP, thus the PEF can be said to be an example of the application

of the more generic AHP approach to environmental impact assessme nt.

Methodology

Some general observations about the status of the PEF methodology are now
given.

Robustness of indicators: The PEF methodology requires the assessment of a
total of 15 impact indicators. The PEF guidance document v.5.2 indicates that
some o f these cannot currently be determined in a sufficiently reliable manner. If

it is decided in the pilot to publish the normalised and weighted results, then the
following disclaimer shall be added to the screening report:

fiwithin the Environmental Footpri nt (EF) pilot phase normalisation and
equal weighting were foreseen to be used in the EF screenings to identify

the most relevant impact categories. The use of normalisation and
weighting for this purpose remains the objective for the EF pilots and
beyond. However, currently PEF screening results after the normalisation
and equal weighing present some inconsistencies stemming from errors at
various levels of the assessment. Therefore, screening results after
normalisation and equal weighting are not suffici ently robust to apply for
product comparisons in an automatic and mandatory way in the
Environmental Footprint (EF) pilots, e.g. to identify the most relevant
impact categories. The interpretation of the results reflects these

limitations. To avoid potenti al misinterpretation and misuse of the EF
screening results we highlight that the results after normalisation and equal

weighting, 1 without further error checking and possibly corrections, i are
likely to overestimate or underestimate especially the relev ance of the
potential impacts related to the categories Human toxicity T cancer effect,
Human toxicity 1 non-cancer effect, Ecotoxicity for aquatic fresh water,

water depletion, resource depletion, ionising radiation and land use .0

41 https://en.wikipedia.org/wiki/Analytic_hierarchy process
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This finding implies tha t the listed impact parameters cannot yet be adequately
evaluated to be used within a regulatory policy instrument.

Application of weighting factors : the JRC is currently developing a weighting
method that is intended for use in the derivation of PEFCR. T he current approach
in the PEF pilot phase is the use of equal weighting factors (all impact categories

are considered equally important).

Effectiveness

The method is effective for the indicators that can be reliably measured but not so
much for those whic  h are difficult to measure or for which impacts are challenging
to quantify. In principle the PEF should be an effective instrument from a technical
methodological perspective, but it faces challenges in the derivation of consensual
weightings between the impact categories and in establishing the magnitude of
some of the impacts.

Accuracy

The level of accuracy is good for readily measurable impact parameters and less
so for those that are less readily measured or established. As with the SRI, the
initial de fault application of equal weighting between impact categories is arbitrary
and hence potentially inaccurate or subjective; however, were suitable weighting

processes to be developed this limitation would be overcome.

Reproducibility

Reproducibility shoul d be reasonable when the impact parameters are readily
measurable with an acceptable degree of accuracy (however, this is not presently

the case for all of the impact parameters) and when PEFCR have been developed.

In cases where such a PEFCR is unavailabl e the reproducibility is likely to be low.

Enforceability

The PEF should be reasonably enforceable from a technical perspective when the
impact parameters are readily measurable with an acceptable degree of accuracy;
however, this is not presently the case for all of the impact parameters. The large
number of impact parameters will make verification of test results and
documentation more challenging than for schemes that require fewer parameters

to be assessed.

Transparency

The method is transparent in prin ciple and is being fully documented in a publicly
accessible manner.

Readiness and capacity to be implemented

The PEF methodology has currently only been finalised for a limited number of
product types.

The PEF method is transparent and in principle shou Id be suitable for
implementation once rules have been developed for a given product group;
however, the large number of diverse impact parameters add complexity and will

always make it more challenging to implement than other product evaluation
systems su ch as Ecodesign regulations, which are focused on a narrower set of
parameters.
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A priori the life -cycle analysis methods embedded within the PEF are consistent

with the legally enshrined methodological aspects of the Ecodesign regulations and

would fit, in  a legal sense, within the Ecodesign and energy labelling procedural

and decision -making process. They are broadly compatible with the MEErP 42 and
Ecoreport tool approaches, which constitute slightly simplified implementations of

a full life -cycle analysis approach.

Relevance to the SRI

The PEF is mostly relevant to the SRI as another example of a voluntary EU
initiative entailing a multi -criteria assessment methodology.

11211 Ecolabelling
The European Ecolabelling scheme is established through legal ins truments:

1 Regulation (EC) No 66/2010 of the Europea n Parliament and of the Council of
25 November 2009 on the EU Ecolabel

1 Commission Regulation (EU) No 782/20 13 of 14 August 2013 amending Annex
Il to Regulation (EU) No 66/2010 of the European Parliament a nd of the
Council on the EU Ecolabel Text with EEA relevance.

The EU Ecolabel covers a wide range of product groups, from major areas of
manufacturing to tourist accommodation services. Key experts, in consultation

with main stakeholders, develop the crit eria for each product group in order to
decrease the main environmental impacts over the entire life cycle of the product.
Because the life cycle of every product and service is different, the criteria are
tailored to address the unique characteristics of each product type.

Every 4 years on average, the criteria are revised to reflect technical innovation

such as evolution of materials, production processes or emission reduction and

changes in the market. The intention is that the EU Ecolabel will represen t the
highest environmental performance for the product or services it is applied to.

Currently, EU ecolabelling criteria have been established for the following products
and services:

rinse -off cosmetic pro ducts

absorbent hygiene products

all-purpose cle aners

all - purpose cleaners and sanitary cleaners
detergents for dishwashers

industrial and institutional automatic dishwasher detergents
hand dishwashing detergents

laundry detergents

industrial and institutional laundry detergents
textiles

footwea r

paints and varnishes

=4 =48 -a_-0_-9_9_9_9_52_-5_-°3_-2

42

https://ec.europa.eu/docsroom/documents/26525/attachments/1/translations/en/rendit
ions/pdf
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imaging equipment

personal computers

notebook computers

televisions

wooden floor coverings

hard coverings

wooden furniture

growing media and soil improvers
growing media, soil improvers and mulch
heat pumps

water -based hea ters

lubricants

bed mattresses

sanitary tapware

flushing toilets and urinals
converted paper

newsprint paper

printed paper

copying and graphic paper

tissue paper

holiday accommodation

campsite services

tourist accommod  ation services.

=4 =8 -8 _0_0_90_9_9_92_-9_-2_-92_-29._-29_-29_-92_-9_-92_-24._--4_>4._--49._-2°

Structure

The approach taken to derive the Ecolabel criteria can vary from product to product

as the development group determines what best fits the needs of the product. In
practice, the first stages of a standard life -cycle analysis approach are followed
wherein aset of pertinent environmental impact criteria are established and typical
impact magnitudes established. These may subsequently be screened for their
potential to be reduced and for the viability of application and potentially limited

to a smaller set o f impact criteria that will be used within the Ecolabel award
system. Once the set of criteria has been established it is common practice to set
requirements for each of them. Although aggregation via weighting is not
precluded from the EU Ecolabel, thus f ar there has been no example of it being
used. Rather, in the case of quantifiable criteria the practice is to use normalisation

and benchmarking to establish minimum values that must be met to be eligible to
receive the Ecolabel.

The Ecolabel criteria are  binary in the sense that a product/service either satisfies
them and hence is eligible to apply for the use of the Ecolabel, or it does not and
hence is ineligible. In all instances of the label as currently implemented, all criteria
must be met for a pro  duct or service to be eligible for the label. However, not all
the criteria are quantitative. For example, some may concern the presence or
absence of a feature or service.

Thus, for most products the Ecolabel criteria are similar in structure to Ecodesig n
criteria but tend to address more environmental impact parameters. Furthermore,

unlike for Ecodesign regulations, the energy efficiency requirements set within

Ecolabels are not guided by an objective of minimising the life -cycle cost.

The EU criteria ar e developed by ad hoc working groups established for each
product of interest and are subject to approval by the Ecolabel Board, which is
comprised of a set of notified bodies. Usually the Commission hires an impatrtial
technical consultancy to conduct anal ysis and develop draft criteria. These are
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scrutinised and discussed by the ad hoc working group who provide comment that

the consultancy then applies to amend the criteria. Consequently, the criteria are

devel oped using a fipanel t y phe éesulirg sirafsesotakeeh t
criteria document is then put forward to the Ecolabel board for scrutiny and

approval. As with other multicriteria evaluation frameworks the EU Ecolabel
sometimes requires trade  -off choices to be made between partially conflict ing
impact criteria and hence the application of values and judgement through the ad

hoc groups and Ecolabel Board.

Effectiveness

The Ecolabel has been awarded to over 30,000 products and services across the

EU and hence is effective at influencing part of the market. As it is a voluntary
scheme it does not have the same scale of impact that is associated with the
mandatory energy label or Ecodesign requirements, but it applies to a diverse set

of products and services that would not be entirely suited t o those instruments.
Furthermore, it addresses a broader set of environmental impacts.

Accuracy

In principle the accuracy by which the quantifiable criteria used within the
Ecolabelling scheme can be determined is similar to that found for other EU
environ mentally related product regulations such as Ecodesign, RoHS, WEEE, etc.

Reproducibility

In principle, the reproducibility of the quantifiable criteria measurements used
within the Ecolabelling scheme is similar to that found for other EU environmentally
related product regulations such as Ecodesign, RoHS, WEEE, etc.

Enforceability

From a technical perspective, the enforceability of the Ecolabelling scheme is
similar to that for other EU environmentally related product regulations such as
Ecodesign, RoHS, W EEE, etc. The fact that on average a greater number of
assessment criteria need to be evaluated implies that document inspection and
verification testing against Ecolabelling criteria is a more involved process than for

Energy labelling or Ecodesign regula tions. From an organisational perspective it is
different, however, as Ecolabelling requirements are not mandatory within the

Single Market and hence Member States are not required to designate a specific
market surveillance body to check compliance with t he requirements. Rather,
verification of conformity with the requirements would usually be the responsibility

of the same trading standards entities that have a broad mandate to enforce truth

in advertising and consumer protection legislation I in practice alleged non -
conformity is usually brought to the attention of such agencies by other parties

rather than through an active market monitoring process.

Transparency

The scheme criteria are fully transparent and within the public domain.

Readiness and ¢ apacity to be implemented

The scheme is up and running and relatively straightforward to use; however, the

fact that on average a greater number of assessment criteria need to be met than

for energy labelling or Ecodesign regulations implies that it requir es a greater
product design and administrative effort to attain the Ecolabel requirements.
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Relevance to the SRI

The Ecolabel is most relevant to the SRI with regard to its implementation and
especially its management. Itis a voluntary initiative that is f ounded in an EU legal
text, it involves issuance of a label to qualified goods and services based on their
satisfaction of eligibility criteria which are established at the EU level through a
governance process that combines Member State representation wit h expert and
stakeholder input. Methodologically it also involves a multicriteria evaluation

process where diverse impacts are organised into a common evaluation
framework.

1.1.2.12 Extended Product Approaches -The fAinstaller energy
for heating systems

The EU energy label for space heating systems applies to packages of space
heater, temperature control and solar device offered for sale, hire or hire -
purchase 3.

Methodology and structure

The space heating installer energy label is innovative compared to conv entional
energy labels in two principal respects:

Itis essentially an extended product approach which ranks and displays the energy
efficiency of the heating system as a system and not just for each individual
component within it.

It is to be implemented by the installer of the system using component ratings
supplied by the product component manufacturers.

Ostensibly the method used considers the seasonal heating efficiency of the boiler

at the location in isolation, it then adds efficiency credits dependi ng on the nature
of controls used (note these only concern the direct control of the boiler not the

control of the heating distribution system, which is often where larger energy

savings are possible), the impact of using an additional boiler, the impact o f using
a solar heating device, the impact of using a heat pump, the impact of using a

solar heating device and a heat pump, and takes all of this through the calculation

structure shown in  Figure 3 to derive an over all heating system efficiency score.

This approach is a classic example of a modular approach to determining the

energy efficiency of a system. It indicates how the energy performance of
individual system modules (components) can be assessed in isolation and then
their collective performance, as a specific assembly of components within an

overall heating system, can be determined via a set of logical calculations (using

credits and multiplicative efficiencies). Although each component has a distinct

functi on and a distinct efficiency in performing that function this does not prohibit

“3European Commission. 2013b, COMMISSION DELEGATED REGULATION (EU) No
811/2013 of 18 February 2013 supplementing Directive 2010/30/EU of the
European Parliament and of the Council with regard to the energy labelling of

space heaters, combination heaters, packages of space heater, temperature

control and solar device and packages of combination heater, temperature control

and solar device

FINAL REPORT ON THEHNICAL SUPPORTHE DEVELOPMENT
OF A SMART READINBRESCATOR FOR BUILDINGS -49-



their collective efficiency from being estimated in a sufficiently robust manner to
permit an overall energy labelling class to be determined for the heating system.

Although the method is relatively innovative, implementation has only recently
begun and hence it is too early to be able to report findings on how it is working
in practice.

From a technical perspective, the method makes considerable progress in being
able to reve al the efficiency of the heating system, but it has the following
limitations:

9 it does not address the heat losses in the distribution system and hence gives
no reward to the use of distribution loss reduction measures such as: zoning,
TRVSs, individually p  rogrammable heat emitter controls and actuators linked to
a room thermostat, learning the thermal response of rooms and optimum
stop/start controllers, weather compensation controls.

I it does not address the impact of heating system sizing on its overall
performance

In practice, these latter two factors (especially the first) can have a very large
impact on the overall efficiency of the heating system.

Nonetheless, despite these system boundary analysis limitations the labelling
scheme has considerably broa  dened the extent of the heating system that is taken

into account when rating its efficiency and hence has amplified the visibility of the

energy savings possibilities. From a technical and policy -making perspective it is
a successful example of a workable compromise being struck between technical
precision and the overarching policy need to present the public with information

on the energy efficiency of the heating systems they are considering procuring.
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Figure 3 - For preferen tial boiler space heaters and preferential boiler combination
heaters, element of the fiche for a package of space heater, temperature control and solar
device and a package of combination heater, temperature control and solar device,
respectively, indicat  ing the seasonal space heating energy efficiency of the package
offered
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This example is also interesting from a technical perspective because it addresses

one of the key challenges for complex products, namely, how to characterise the
performance of modul es (components) that have more than one function? In this
case the boilers, solar heaters and heat pumps may well serve dual space and
water heating functions. The approach taken is to determine their efficiency for

doing each function uniquely and then to separately label the system space
heating efficiency and the system water heating efficiency. It does not go so far

as to integrate a duty cycle for each function in isolation to derive a combined
functional duty cycle, although in principle such an appro ach could be imagined.

Method evaluation
Effectiveness

The scheme has only recently entered into force and thus there is currently no
evidence of its effectiveness, however, if it has even a modest proportion of the
impact of other energy labels it will li kely lead to energy savings and as a minimum
it allows the energy efficiency of the heating system to be made visible in such a
manner than it can readily be completed by other policy instruments such as EPCs,
building codes, incentives etc.

Accuracy

In p rinciple, the accuracy by which the quantifiable criteria used within the heating
system energy label can be determined is similar to that experienced for other
labelled products except that because the overall systems efficiency rating is
effectively a mu ltiplicative sum of the efficiencies of its individual components
compound errors will be propagated through to the system level. This is
unavoidable when dealing with multiple components, however, and is not
indicative of any methodological weakness.

Repr oducibility

The reproducibility of the quantifiable criteria measurements used within the space
heating energy label should be similar to that experienced for other EU
environmentally -related product regulations such as Ecodesign, RoHS, WEEE etc.

Enforceab ility

From a technical perspective the enforceability of the space heating energy
labelling schemes is similar to that experienced for EU environmentally -related
product regulations such as Ecodesign, RoHS, WEEE etc.; however, it introduces

a different cha llenge because it requires the actions of system installers, as well

as component suppliers to be addressed.

Transparency
The criteria applied and the process of deriving the space heating systems energy
label are fully transparent and within the public do main.

Readiness and capacity to be implemented

The system for installers to determine and apply the space heating systems energy

label is readily available and relatively straightforward to use. Nonetheless
anecdotally teething issues were reported in the early stages of
deployment as a large number of heating systems installers needed to become
familiarised with the scheme.
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Relevance to the SRI

The space heating energy label is probably most relevant to the SRI in terms of

its implementation. It requires qualified space heating installation professionals to
issue an energy label on site to the customer based on the characteristics of the
installed system. This entails the imposition of additional obligations, duties and
competences on the affec ted profession. It is an EU managed scheme which
includes Member State input and stakeholder consultation. As it is mandatory
Member States are required to implement a market surveillance process under a
designated market surveillance agency but organisati onally this poses a challenge
because verifying conformity with the requirements entails ensuring all concerned
products and components within the supply chain meet the requirements,
including the installed system as a whole as well as products leaving the factory.

1.1.2.13 Ecodesign Lot 37 lighting systems study

The recent Lot 37 lighting study into lighting systems 44 has established how the
energy performance of each separate module of a lighting system can be analysed

in a compartmentalised manner and fed into a calculation to determine the overall
energy efficiency of the lighting system.

Methodology and structure

In the case of in  -door lighting the study presents a technically viable pathway by
which the characteristics of each component within a lightin g system are combined
to give an overall energy performance indicator.

This compartmentalisation and causative flow is shown in Components of alighting
system and the most relevant performance parameters related to energy

efficiency wherein each system level element has its own colour code as follows:

electrical efficiency h installation Wminaire (sky blue)
lamp (orange) ,controlsystem (lightgreen) |, control gear ,and design proces s
(yellow) . This demarcation is done to help delineate the various aspects of a

lighting system and to enable their contribution to the overall eco - efficiency of the
system to be analysed and determined. In the case of non -residential lighting the
EN 12464 standard series on indoor lighting is used to define minimum
recommended lighting service levels for any given lighting service application and

these allow normalised service levels to be established. The energy consumption

and efficiency of any given lig hting system can then be derived for each required
application and normalised against the required lighting service levels. For any

given lighting service level requirement, the indicator of the energy performance

of the lighting system is given by the Lig hting Energy Numerical Indicator (LENI)
which is expressed in kWh/year per m2 (see far left of Figure 4). The LENI value
forany givenin -door lighting system is derived by the application of the standards

EN 15193 a nd EN 13201 -5 in conjunction with the light levels required for the
specific application under EN 12464.

44 http://lecodesign __-lightingsystems.eu/
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Figure 4 - Components of a lighting system and the most relevant performance
parameters related to energy efficiency

By co mparing the available average and best available technology (BAT) solutions

for each application itds possible to

application. If life cycle cost optimisation were to be incorporated into this process

det er mi

it become s technically possible to devise a specific LENI target for each class of

typical lighting system, in a manner that could meet the aims of the Ecodesign
regulatory process. However, a priori this would be applicable at the application

level rather than the sub -system level and thus this raises the question of on

whom regulatory requirements could be placed. The space heater energy label
demonstrates that it is at least legally permissible for system labelling

requirements to be imposed on installers and not just component manufacturers.

Methodology evaluation

Effectiveness

The LENI approach described above is already adopted in European standards, is

incorporated in lighting design software and is embedded in some Member State

building codes. While it works from a technical perspective it is voluntary to apply

in most of the EU and thought to only being applied by a limited proportion of

market actors as a consequence.

Accuracy

In principle the accuracy by which the quantifiable criteria used within the LENI
approach can be determined is similar to that experienced for other products
subject to Ecodesign or energy labelling requirements except that because the
overall systems efficiency rating is effectively a multiplicative sum of the
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efficiencies of its ind ividual components compound errors will be propagated
through to the system level. This is unavoidable when dealing with multiple
components, however, and is not indicative of any methodological weakness.

Reproducibility

The reproducibility of the quantifi able criteria measurements used within the LENI
calculation at the component level is similar to that experienced for other EU
environmentally -related product regulations such as Ecodesign, RoHS, WEEE etc.
There are more calculation steps at the systems le vel necessary to derive the LENI
and hence there is more scope to introduce variance than for simple products.

Enforceability

The enforceability of the LENI approach is similar to that of other technical energy

using systems specified with the EPBD (Articl e 8) and has been demonstrated
through incorporation into building code requirements in countries such as the UK

and Switzerland. It introduces a different challenge compared to standard products

within Ecodesign because the actions of system specifiers an d installers, as well
as component suppliers would need to be addressed.

Transparency

The criteria applied and the process of deriving the LENI calculation are fully
transparent and within the public domain.

Readiness and capacity to be implemented

The mea ns to apply the LENI calculation method is readily available and relatively
straightforward to use in principle. Nonetheless it is more complex than some less
sophisticated lighting energy performance calculations such as the lighting power
density indicat or.

Relevance to the SRI

The Lot 37 Lighting systems study is mostly relevant for the SRI from a
methodological perspective as it shows how various factors within a lighting
system can be evaluated to attain an overall performance ranking. Some of the
inp uts are determined at component level (just as for SRTs within the SRI) and
some at the installed system level (again as for smart services within the SRI).

1.1.2.14 Smart Buildings Alliance
The Smart Buildings Alliance ( http://www.smartbuildingsalliance.org ) is a French

association concerned with promoting smart solutions in the French building
infrastructure.

Created in 2012, the SBA federates to date 253 organizations representing all
building related trades and Smart City stakeholders, to think and define the Smart
Building. Its ambition is to enable its members - manufacturers, service
companies, consultancy firms, architects, builders, developers, developers or
innovative start -ups - to cont ribute to developing the Smart Buildings sector and
derive the value of the building towards the future, for all stakeholders: owners,

users and communities.
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The SBA has given itself a transversal mission that allows the different actors of
the buildingt o exchange upstream taking into consideration the major issues that
are related to digital topics, but also the environment and sustainable
development.
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Figure 5 - Inter -relationships in smart buildings (Source: SBA website 2019

The SBA acts to brings together the entire Smart Building ecosystem and offers
stakeholders in the sector the opportunity to harmoniously integrate new
technologies, enable the development of new services, optimise the use of
resources (particularly ene  rgy), and to increase the use value and the financial
value of the building assets.

To do this, the development of Smart Buildings involves cooperation between 3
technical areas with different business logic:

1 The world of equipment and building control
1 The world of IT, Telecom and software
1 The world of energy and flow infrastructure

According to the SBA this triptych, which unites the providers of solutions around
the concept of smart buildings, must in turn enter into dialogue with the historical
stake holders of the building world:

1 Designers (Developers, Developers, Architects, Design Offices, ...)
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9 Builders (General contractors, integrators, installers, ...)
I Operators (FM, Services, ...)

The SBA, building on the work of its commissions and working g roups, develops
technical reference systems (Ready2Services, Ready2Grid, Digital Mock -up, Smart
Data, etc. ...), as well as smart building valuation models (i.e. Building as a

Service, Smart Building for Smart Cities, Asset Valuation, ...). The association
produces collaborative work by working together across the entire construction

sector from upstream to downstream, integrating new players from the world of

new technology.

Its work is structured in a set of commissions including the following:

Digital bu ilding

Smart buildings for smart cities
Smart lighting

Ready2services

Ready2grids

Safe city

Continuous current

Training

E I I

Relevance to the SRI

The SBA actions address a number of domains of relevance to the SRI, but most
notably their certification schemes for smart buildings (Ready2Services for
commercial buildings and Ready2Grids). These set out criteria that need to be
satisfied for a building to be considered smart ready under the scheme, including
interoperability criteria and readiness to react to grid signals specifications. The
SBA scheme is market driven and thus far has predominantly been adopted by

larger and more prestigious building projects for which market actors can monetise

value from being able to demonstrate 3 4 party certification of smart capabilities.
Asides from the criteria themselves the nature of 3 4 party assessments are
instructive for the SRI, as are the issues associated with training and accrediting

a cadre of qualified assessors.

1.1.2.15 Interoperability initiatives

The de gree of interoperability of SRTs can be a limiting factor affecting the
functionality of the TBSs they manage and also their interaction with the grid.
Currently, a variety of proprietary and open -source communication systems are
used that can either hinde r or facilitate the control of TBSs by SRTs. While the
pros and cons of interoperability can be complex, interoperability is important

when the TBSs need to facilitate overarching management i this is often the case
when they control the same service (for example heating, cooling, ventilation and
lighting).

The common solution to provide overarching control for TBSs is to add gateways

to the SRT system. Nevertheless, such gateways (e.g. via a Wide Area Network
(WAN)) come at extra cost, consume power to fun ction, and can be a source of
system failure.

While systems and applications at buildings and utilities in the past were operated
separately, today interactions between multiple systems and applications are
increasingly important to operate buildings and t heir technical systems more
effectively and provide greater energy services, comfort, well -being and health to

FINAL REPORT ON THEHNICAL SUPPORTHE DEVELOPMENT

OF A SMART READINBRESCATOR FOR BUILDINGS -57-



the occupants. To do so, coupling of former separated and heterogeneous
technical systems is a prerequisite for a widespread adoption of smart se rvices.
To boost greater market uptake and prevent vendor -lock -in effects, this will also
require connecting physical products and ICT systems from different vendors. The

smart services will be invoked from systems of third parties, therefore, also

latency , bandwidth 4> and other properties have to be taken into account.
Interoperability will also be conditional on the building infrastructure such as
broadband connectivity 4.

According to ISO/IEC 2382 -01 on Information Technology Vocabulary,
Fundamental Terms , interoperability is defined as follows: "The capability to
communicate, execute programs, or transfer data among various functional units

in a manner that requires the user to have little or no knowledge of the unique

characteristics of those units". Desp ite this definition there are also several other
definitions used in standardisation. For example, several levels of interoperability 47
were identified in an ETSI white paper 48 which is applied to a multitude of topics

and applications:

I Technical Interoperab ility is usually associated with hardware/software

components, systems and platforms that enable machine -to-machine
communication to take place. This kind of interoperability is often centred on
(communication) protocols and the infrastructure needed for t hose protocols

to operate. (e.g. KNX TP “°, DALI %°, oneM2M 5, SHIP 52; |Pv6 %3)
I Syntactical Interoperability is usually associated with data formats (e.g.
BACNET (ISO 16484 -5), XML %, KNX TP36, DALI, SPINE %),

I Semantic Interoperability is usually associated with th e meaning of content
and concerns the human rather than machine interpretation of the content
(e.g. KNX TP36, DALI, Smart Appliances REFerence (SAREF) ontology 56 etc.)

Unfortunately, today there is not one universal overarching SRT system but there

are s everal ecosystems on the market and a building often includes a multitude of

them (e.g. KNX, DALI, IP user interface server). Interoperability between those
systems is often a point of concern. The common solution for this is to add
gateways to the SRT sys tem, for example a DALI  -to-KNX gateway to integrate
lighting and KNX IP gateway and router for the user interface with a web browser.

4!

o

E.g. the call for a voluntary broadband -ready label for buildings, https:// _ec.europa.eu/digital _-single -
market/en/building __-infrastructure

4

>

Directive 2014/61/EU

47 http://www.internet  -of-things -research. eu/pdf /
IERC_Position_Paper_loT_Semantic_Interoperability Final.pdf

48 hittp://www.etsi.org/images/files/ETSIWhitePapers/
10P%20whitepaper%20Edition%203 %20final.pdf

4

©

https://www.knx.org

5

=}

https://www.digitalilluminationinterface.org/

51 http://www.onem2m.org/

5

N

https://www.eebus.org/en/technology/communication -channels/

5

@

https://en.wikipedia.org/wiki/IPv6

5

i

https://www.w3.org/TR/xml/

5

a

https://www.eebus.org/en/technology/data -model/

5

>

https ://sites.google.com/site/smartappliancesproject/ontologies/reference -ontology
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Nevertheless, such gateways come at extra cost and complexity and are also

power consuming.
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Figure 6 illustrates the different forms of interoperability; the integration distances

range from customised integrations to plug

-and -autom ate integration. This

requires solutions to integrate those systems in a way their functionality is still
available and can be adapted to changing needs. This figure mainly motivates why

technical interfaces in the scope of the SRI shall be standardised in order to
achieve a high interoperability, lower integration costs and better operational

performance.

To address the issue of the multiple overlapping and competing standards within

the smart home  -between the energy smart appliances and the home/buildin g
energy management system - the European Commission/DG CONNECT ordered a
study on AAvailable Semantics Assets for the
Mapping into a Common Ontology as a M2M Application Layer Semantics"” 5. The

study resulted in the dev

elopment of a common ontology

58 for this domain, called

SAREF (Smart Appliance Reference) and a standard based on it developed by

ETSI®®.

fiThe Smart Appliances REFerence (SAREF) ontology is a shared model of

consensus that facilitates the matching

of  existi

ng assets

(standards/protocols/data models/etc.) in the smart appliances domain,

57 Information sourced from: Ecodesign Preparatory Study on Smart Appliances (Lot 33)

%8 Defining semantics for technologies and functions

%9 http://www.etsi.org/technologies -clusters/technologies/smart

-appliances
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providing building blocks that allow separation and recombination of

different parts of the ontologf¥(déépeAdDryice

in the SAREF ontology is also characterized by an (Energy/Power) Profile
that can be used to optimize the energy efficiency in a home or office that
are part of a building .0

SAREF is conceived as a shared model of consensus that facilitates the matching

of existing semantic assets in t he energy smart appliances domain, reducing the
effort of translating from one asset to another. Using SAREF, different assets can
keep using their own terminology and data models, but still can relate to each

other through the common SAREF semantics which maps the same core concept
to each of the assets, instead of a dedicated set of mappings for each pair of
assets %7,

The SAREF ontology thus  enables semantic interoperability in the energy smart
appliances domai n matching appliances and systems from different
manufacturers, exchanging energy related information and interacting with any

other Building Energy Management System. Extensions to the SAREF ontology for

smart machine -to-machine communication provide spec ifications for the energy
domain % and the building domain 9. SAREF focusses on an application -
independent O6horizontal déd service platform
a very wide range of services including smart metering, smart grids, eHealth, cit y
automation (smart cities), consumer applications, car automation and smart
appliances 9. SAREF is however not the only attempt to achieve a common data

model and language for energy smart appliances. The Ecodesign study on smart
appliances also reference s amongst others the initiatives SPINE (Smart Premises
Interoperable Neutral -message Exchange), IEC TS 62950 ED1, ZigBee DOTDOT,

the 10T schema.org initiative and the IotTivity and oneloTa Data Model Tool by

the Open Connectivity Foundation (OCF).

In the field of smart grids, a layered approach of the Smart Grid Architectural
Model (SGAM) has been developed by Cenelec and IEC 64, European
Standardization Organizations CEN, CENELEC and ETSI consolidate the
standardisation for smart grids through Mandate M/49 0 of the European
Commission . Further details on the landscape of standardisation in relation to

smart grids and smart buildings is documented in Annex D of the final report of

the first technical support study to the establishment of the SRI.

Within the Ecodesign framework of the European Commission, further focus has
been given to interoperability in the product and service design of smart

80 http://ontology.tno.nl/saref/

61 SmartM2M; Smart Appliances Extensi on to SAREF, Part 1: Energy Domain
http://www_.etsi.org/deliver/etsi_ts/103400_103499/10341001/01.01.01_60/ts_10341001v0101

01p.pdf

62 SmartM2M; Sm art Appliances Extension to SAREF; Part 3: Building Domain
http://www.etsi.org/deliver/etsi_ts/103400 103499/10341003/01.01.01 60/ts_10341003v0101
01p.pdf

83 https://www.etsi.org/technologies/smart -appliances

84 https://ec.eur _opa.eu/energy/sites/ener/files/documents/xpert_groupl_reference_architecture.pdf

65 https://ec.europa.eu/growth/tools
databases/mandates/index.cfm ?fuseaction=search.detail&id=475#
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http://ontology.tno.nl/saref/
http://www.etsi.org/deliver/etsi_ts/103400_103499/10341001/01.01.01_60/ts_10341001v010101p.pdf
http://www.etsi.org/deliver/etsi_ts/103400_103499/10341001/01.01.01_60/ts_10341001v010101p.pdf
http://www.etsi.org/deliver/etsi_ts/103400_103499/10341003/01.01.01_60/ts_10341003v010101p.pdf
http://www.etsi.org/deliver/etsi_ts/103400_103499/10341003/01.01.01_60/ts_10341003v010101p.pdf
https://www.etsi.org/technologies/smart-appliances
https://ec.europa.eu/energy/sites/ener/files/documents/xpert_group1_reference_architecture.pdf
https://ec.europa.eu/growth/tools-databases/mandates/index.cfm?fuseaction=search.detail&id=475
https://ec.europa.eu/growth/tools-databases/mandates/index.cfm?fuseaction=search.detail&id=475

appliances % and BACS 8. The Ecodesign smart appliance preparatory study has a
specific focus on electrical load flexi bility for appliances or plug loads and domestic

hot water (DHW) storage tanks to cope with fluctuations in renewable energy
supply, and to manage and dispatch local energy production, such as photovoltaics

or storage. In the future there is expected to be an increasing need for Demand
Response Management (DRM) to support the Smart Grid 68.89 |n general,t hereare
two types of Demand Response (DR) service categories 70;

Implicit Demand Response (iDR SRTs ) refers to SRT services to participate in
the wholesale e nergy market, it is mostly price driven with variable tariffs or peak
load tariffs.

Explicit Demand Response (eDR SRTS) refers to SRT services that support the
grid operators to provide balancing or congestion management. It can be for
example curtailment  based on line voltage or grid frequency.

DRM inherently requires interoperability of the various systems to share
information on the need and potential for shifting loads. The preparatory
Ecodesign smart appliance study investigates various pathways for DR M in
appliances or plug loads and domestic hot water (DHW) storage tanks. The study

does not however include the building and TBSs as a whole.

In the domain of smart appliances, a Customer Energy Manager (CEM) is proposed

as a central management unit that integrates control of distributed energy
resources (DER), interfacing with the building automation systems, the electricity
meter, etc. Such a central manager overcomes the need for direct interoperability
between all of the various connected appliances a nd TBS.

While this type of common framework or ontology is already in place for some
specific technologies such as smart appliances, this is not the case for all the

domains and technologies within the scope of the SRI. Non-energy related or
domain specifi c¢ interoperability aspects are not part of the SAREF ontology, e.g.
indoor environment quality measurements or shading control. Furthermore, recent

developments such as SAREF are not applicable in a straightforward manner to
the legacy equipment that is mo stly present in existing buildings.

Should any EU -wide certification schemes or labels indicating the interoperability

of TBS emerge inthe future 7%, these could be introduced into the SRI methodology

in future iterations. In fact, the Smart Building Allian ceds voluntary Ready
Service (R2S) label is already available for use in French building projects and

includes assessment and satisfaction of interoperability criteria as a requisite

condition for a building being awarded the label.

5 Ecodesign Preparatory Study on Smart Appliances (Lot 33) http://www.eco -smartappliances.eu

6 Ecodesign preparatory study for Building Automation and Control Systems (BACS)
http://ecodesignbacs.eu/

% https ://w ww. cencenelec.eu/standards/Sectors/SustainableEnergy/SmartGrids/Pages /d efault.aspx
8 http://smartgridstandardsmap.com/
0 http://www.europarl.europa.eu/cmsdata/119722/3_JStromback _ITRE_300517.pdf

T As recommended by stakeholders in the consultation process
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1.2 ACTIVITY 2: TECHNI CAL RECOMMENDATIONS FOR THE DEFINITION O E
THE SRI

1.2.1 | NTRODUCTION

The establishment of technical recommendations for the definition of the SRI

builds on the findings of the state -of-the -art review in Activity 1 and the first SRI
study to produce definitive re commendations on how the SRI should be defined.

To do this, the study team of the second technical support study has taken the
review findings from Activity 1 and conducted a structured assessment and

analysis of the implications against the findings of th e first technical study . This

includes determinations on the following topics:

1 the scope of the SRI including whether or not to broaden/narrow it and the
most pertinent parameters

1 the approach for the treatment of absent services

9 country/region specificiti  es and implications for the methodology

1 climatic specificities

1 building type or intrinsic specificities

1 the most appropriate level of streamlining necessary to deliver a viable scheme
as a function of the organisational pathway considered (see Activity 1 T asks 2
and 3)

9 data protection

9 interactions with other schemes such as EPCs, Level(s), building renovation
passports, etc.

9 appropriate terminology and language

9 standardisation and codification of services and functionality levels

1 how to allow updates of the methodology, e.g. to properly address innovation.

In particular, emphasis is given to consideration of the following aspects:

1 the consistency of the SRI definition with the key functionalities highlighted in

the SRI technical annex of the amended EPBD, i .e. the ability to maintain

energy performance and operation of the building through the adaptation of

energy consumpti on, t he ability to adapt a bui
response to the needs of the occupant, and fl ex

electricity demand

9 interoperability between systems (including treatment of data formatting
issues)

1 connectivity of buildings (particularly the influence of existing communication
networks)

1 Cyber -security.

Analysis of the findings from the review of initiat ives in Activity 1 is also intended

to help in determining the extent to which the SRI definition will be complementary

to, or potentially overlap, those found in related initiatives, so that this information

can also be considered in the appraisal of the SRI definition. This feeds the
refinement and consolidation of the definition of the SRI, ready for Commission

services to address, with the twofold objective of (i) ensuring that the scope of the

SRI covers all aspects of interest and (ii) ensuring that t he SRI is fully
complementary to relevant existing initiatives, in particular those linked to building
performance and those at the EU level.
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The analysis and conclusions are presented
for how to proceed with regard to the definition of the SRI and the methodology
applied to determine it. These frame the issue and reference stakeholder
comments 2 and suggestions, and consider any pros and cons in the approaches
proposed before making a recommendation on how to proceed. When appropriate,
these are considered on a topic by topic basis; however, in some cases it is
possible that an issue, and the potential means of addressing it, might imply a

more fundamental alteration in the SRI approach. As such changes would be likely

to have much greater implications with regard to the SRI approach, these have

been identified as early as possible and assessed in a more holistic manner than

topics that can be treated incrementally within the existing SRI methodological
framework.

Throu ghout the study, provisional conclusions have been presented to the
Commission Services and their comments taken in, and the findings have been
presented to stakeholders via the website and stakeholder meetings to solicit their

feedback.

Following the proc essing of this feedback and the refinement of the
recommendations, a mature SRI definition has been established that:

1 covers all aspects of interest as agreed with the Commission Services and
stakeholders

1 is complementary to relevant existing initiatives ( particularly those linked to
building performance and at EU level, hence EPCs, Ecodesign etc.).

1.2.2 SCOPEOFTHE SRI

Interactions with stakeholders (Task 1 Activity 1) highlighted the need for clarity
regarding the scope of the SRI. In the feedback we received on the first study,
some stakeholders suggested adding domains such as safety and security
systems, material use and noise reduction, to name a few. This feedback reveals
valuable insight into their interpretation of the scope of the SRI:

i safety and secur ity systems may have smart features: for the residential
sector, there are smart home applications that cover these features; for non -
residential buildings, we may expect to see these features as part of a building
management system (BMS)

I material use is a n important theme in sustainability assessments, as it
significantly contributes to the carbon footprint of the built environment

i attention to themes such as noise pollution is increasing, given their link with
the health and well  -being of building users.

First, the SRI should be well -positioned in the sustainability landscape. It should
be clear to all parties that the SRI fits within the EPBD and thus focuses on energy

2 Stakeholder feedback has been collected in various ways, including a gquestionnaire sent out to
stakeholders prior to the first Stakeholder Meeting, interactions during the fir st Stakeholder
Meeting and two Topical Group sessions on 26 March 2019 in Brussels, two teleconference calls
with Topical Group A on the implementation pathways and value proposition, four teleconference
calls with Topical Group B on the calculation method ology, written feedback and other bilateral
interactions.
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performance. Other sustainability aspects, including material use, do not fit within
the scope of the SRI.

I n relation to buildings, no universally accepte
6intelligencebd is currently available. Many author
their - sometimes conflicting - definitions of smart buildings s,

Withi n the scope of the first and second technical study on the SRI, the following
definition has been adopted:

AiSmartness of a building refers to the ability of
to sense, interpret, communicate and actively respond in an efficient

ma nner to changing conditions in relation the operation of technical

building systems or the external environment (including energy grids)

and to demands from building occupants, 0

On top of this definition, it i s usef ul to refe
functionalities given in the Annex la of the revised EPBD:

6The methodol ogy shall rely on three key funct |
building and its technical building systems:

9 the ability to maintain energy performance and operation of the building
throu gh the adaptation of energy consumption for example through use
of energy from renewable sources;
9 the ability to adapt its operation mode in response to the needs of the
occupant while paying due attention to the availability of user -
friendliness, maintain  ing healthy indoor climate conditions and the
ability to report on energy use; and
T the flexibility of a buildingbés overal!l el e
ability to enable participation in active and passive as well as implicit
and explicit demand respo  nse, in relation to the grid, for example
through flexibility and | oad shifting capacit

Second, the SRI should be clearly positioned in the field of smart ready
technologies (SRTs).  Within the scope of the first and second technical study on
the SRI, the following definition has been adopted:

fiSmart Ready Services are delivered to the buil
through the use of Smart Ready Technologies. These smart ready

technologies can either be digital ICT technology (e.g. communication

protocols or optimization algorithms) or physical products (e.g. ventilation

system with CO2 sensor, cabling for bus systems) or combinations thereof

(e.g. smart thermostats). The smart ready technologies referenced in this

study are considered to be active components which could potentially:

1 raise energy efficiency and comfort by increasing the level of
controllability of the technical building systems T either by the occupant
or a building manager or via a fully automated building control system;

% Amirhosein Ghaffarianhoseini, Umberto Berardi, Husam AlWaer, Seongju Chang, Edward Halawa, Ali
Ghaffarianhoseini & Derek Clements -Croome (2016), What is an intelligent building? Analysis of
recent interpretations from an international perspective, Architectural Science Review, 59:5, 338 -
357, DOI: 10.1080/00038628.2015.1079164
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1 facilita te the energy management and maintenance of the building
including via automated fault detection;

I automate the reporting of the energy performance of buildings and their
TBS (automated and real time inspections);

1 use advanced methods such as data analyti cs, self -learning control
systems and model predictive control to optimise building operations;

1 enable buildings including their TBS, appliances, storage systems and
energy generators, to become active operators in a demand response
setting. o

Given the f act that the SR fits within the EPBD, its scope is (currently) limited to

those SRTs that affect the energy performance, indoor climate conditions and

energy flexibility of a building. As such, safety and security systems, for instance,

are deemed out of scope of the SRI as framed by the EPBD, despite their clear

potential to offer smart services to users and their potential to be integrated in

BMSs. However, this would not prevent extension to
domains) to encompass additional services that are not part of the scope set by

the EPBD, if it clearly adds value to the SRI from a user perspective.

In section 1.3.1 suggestions from stakeholders to add additional domains are
evaluated, keepi ng in mind the above rationale. Based on the evaluation, a final
recommendation for domains to be included in the SRI are presented.

In addition to the high  -level discussion of domains fitting within the scope of the

SRI based on the three key functionalit ies in the EPBD, there is a discussion on

the scope of each of these key functionalities as such. It should be clear that the

SRI i s not an evaluation of a buildingds energy p
evaluate its smartness.

The following statement wa s presented to the members of Topical Group B (on
the SRI calculation methodology):

6The SRI should only score the added value o
information gathering, communication features and interoperability, and
not the (energy) performance of the technical building systems themselves

(e.g. lighting control irrespective if these are LED or incandescent lights)

since the goal of the SRI should be primarily to illustrate the current level

of smartness compared to the maximum potential of that s pecific building

rather than to form a comparison framework amo

The statement was unanimously accepted by the Topical Group B members 4 (20
votes), indicating that there is a correct understanding of the scope of the SRI

among these members. C lear communication towards the larger stakeholder
community, Member States and ultimately end users is highly important.

The issue also strongly relates to the positioning of the SRI within the landscape
of other initiatives, such as EPCs and Level(s). Com plementarity of the SRI with
other initiatives is discussed in section 1.2.6 .

Finally, there is a discussion whether a building would need to attain a high energy
efficiency as determined by an EPC assessment bef ore it becomes eligible for the
SRI. As mentioned in section 1.1, the discussion divides stakeholder opinion:

4 Topical Group B: calculation methodology; Topical Group meeting on 26 March 2019 in Brussels.
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stakeholders representing the insulation and energy efficiency sector tend to
agree, whereas others ar  gue for the opposite.

The study team has identified a number of arguments. It should be noted that

these arguments are closely linked to potential implementation pathways, which

are discussed in section 2.1. These arguments aim  to feed the discussion and
identify opportunities.

Advantages of introducing a minimum energy efficiency level for SRI assessments
include the following.

1 Keeping in mind the aim of the EPBD i to increase the energy performance of
the building stock T a significant reduction in energy needs should always come
before the optimisation of the remaining energy use, e.g. through smart
controls.  Without prerequisites on energy efficiency, the SRI could award
(potentially high) SRI scores to energy inefficient bui Ildings that have
implemented a large number of smart services without having reduced the
energy needs by improving thermal insulation, for instance. In this case a high
SRI score may convey the unwanted message that the building has achieved
its maximum po tential, thus leaving the remaining energy savings potential
untapped. Minimum energy performance requirements present an opportunity
to force building owners to prioritise reducing energy needs over implementing
smart services to optimise energy use.

1 Imp osing a minimum energy performance level holds a number of advantages
with respect to the assessment. Energy efficient buildings would have an EPC,
containing an inventory of TBSs. Having an EPC at their disposal or
simultaneously performing an EPC and SRI assessment would lead to a
significant reduction in the required assessment time T and thus the cost.

I Having a calculated energy balance at our disposal creates the opportunity to
calculate more accurately the impact of a certain smart service on the ene rgy
performance of the building. As such, domain weighting factors for energy
performance could become redundant. For example, for an intelligently
designed building with a low cooling demand, the impact of SRTs for cooling
could be automatically reduced, given its low impact on the energy balance of
that particular building.

Disadvantages of introducing a minimum energy efficiency level for SRI
assessments include the following.

I Limiting the SRI assessment to buildings undergoing T oraiming for 1 an EPC
assessment would significantly reduce the potential uptake of the SRI. By
targeting only energy efficient buildings, a large share of the energy savings
potential would remain untapped.

1 Energy inefficient buildings have the highest energy savings potentia [. An
update of technical installations with smart controls can significantly enhance
the energy efficiency of a building, and thus should not be discouraged. The
SRI could provide building owners with valuable insights into the current
smartness of their building and 7 more importantly i on potential
improvements that may improve the energy performance of the building. As
such, it could serve as a (pre -)design tool. Insights into current and potential
smartness were identified as key goals for the SRI in t he stakeholder
questionnaire and should not be ignored.

Based on these arguments T and the investigated implementation pathways i the
study team recommends not to introduce  a minimum energy efficiency level for
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SRI assessments, to maximise th e uptake of the SRI. However, this
recommendation in no sense contradicts an implementation pathway which seeks

to | ink the SRI and the EPC. Rather, making such a | inkage would seem to provide
the highest net beneficial impacts (per the implementation pathway impact
assessment findings presented in section 4 .3.2), would provide synergies with
existing EPC implementation infrastructure and practice (per the discussion in
section 3) , and does not seem to pose any significant risk of confus ed messaging
(per the findings o fthe consumer research presented in section 2.2.12).

1.2.3 EU STREAMLINING OF SRI METHODOLOGY VS NEED FOR
DIVERSIFICATION

Intrinsically there is a tension between the notion of a centrally managed and
coordinated SRI and that of subsidiarity where each EU Mem ber State may seek
to implement the SRI as they see fit. The legal framework for the SRI in the EPBD

clearly sets out the applicable legal basis , so this is beyond discussion, however,
practically, itis still important to consider the implications for the efficacy of the
SRI of a more or less harmonised methodology. On the one hand the SRI
methodology needs to approp riately cater to locally specific situations yet on the
other hand it needsto leverage the power of the EU Single Market. The sections
im mediately below consider the importance of the methodology adequately
reflecting local specificit  ies such as climatic and building type variations , and this
might imply  settling ona greater diversity of approach . Conversely, though, there
isalsoaneedf orthe SRI to adopt a methodological approach  which is sufficiently
unified foritto leverage the power of the single market for goods and services. In

partic ular, this impl ies an approach which is common in the manner in which the

smart functionalities o f goods and services are classified so that their providers

can position their offers in a common way across the Single Market and avoid the

need (and associated extra cost) of developing separate offers for each local
implementation of the SRI . The result ant methodology, and the degrees of
freedom it permits, thus need to be cognisant of both sets of concerns.

1.2.3.1 Tailoring the SRI to geographic conditions: country/region or
climatic specificities and implications for the methodology

It can be envisage d that the SRI score reflects differences in regard to geographic
conditions, such as the climate. For instance, the relative importance of heating
and cooling with respect to the energy balance varies significantly according to
climate conditions. In the first technical study it was suggested that weighting
factors could be used to reflect these regional differences.

Three options have been considered:

I asingle set of weighting factors for the EU

1 weighting factors defined by the Member States

1 weighting fac tors for pre -defined climatic zones, defined within the SRI
methodology.

The main advantage of applying a single set of weighting factors across Europe is
the comparability of the SRI across Europe. However, user acceptance may suffer,
since the relative  importance of domains based on uniform European weighting
factors may significantly deviate from the perceived relative importance given local
conditions.
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The definition of weighting factors could also be part of the implementation by
Member States, meanin g that each country or region would be able to develop its
own set of weighting factors. Differences in the approach to define these weighting
factors could, however, lead to significant differences in SRI results for buildings

in neighbouring countries wi th similar climatic conditions. This approach would
thus limit the comparability of buildings across Europe and could potentially harm

its credibility.

Alternatively, weighting factors could be defined for a set of predefined climatic
zones, as part ofth e SRI methodological framework. This solution would have the
advantage of being able to reflect the relative importance of certain domains given

the local situation, whilst limiting the comparability issues, as only a limited set of
weighting factors would be defined.

The stakeholder questionnaire sent out in preparation for the first stakeholder

meeting contained questions on various topics, including the tailoring of the SRI

calculation methodology to specific conditions, such as climate conditions. The
majority of the respondents (59.3%) supported the proposal to introduce
weighting factors for climate conditions.

Question: Do you see the need to adapt the calculation method to specific
conditions, e.g. using weighting factors? If so, which ones?

Residential & non-residential buildings

70 (86.4%)

Climate

48 (59.3%)

Mone

9 (11.1%)

Figure 7 - Stakeholder questionnaire: adaptation to specific conditions

Essentially the same question was also raised during the first Topical Group B
meeting. The following statement was presented to the group members:

6To bal an c eeithab timoSiRlewhile acknowledging not all buildings

are subjected to the same boundary conditions, the weight given to specific

services and domains in the impact scores should be specified on a climate

region level (rather than an overall EU or specific member state |l evel). o

Out of 22 participants, 20 members agreed to this statement, with only 2
disagreeing.

Accordingly, the study team recommends defining different weighting factors for

a number of climate zones. Alternatively, it could be envisaged tha t for each
climate zone and each domain applicable range are defined, rather than fixed

values. Such an approach allows Member States to tailor the SRI to their policy,

within bounds set by the methodology. Finally, it could be envisioned that
weighting fa ctors are (partially) linked to the energy balance of the actual building,

for instance using calculated data from EPCs. This approach implicitly takes into

account climatic conditions, as well as the building design.

Importantly, in any case the weightin g factors or the approach to obtain them will
be predefined, based on guidelines by either the Commission or the Member
States. Under no circumstances should the assessor have the liberty to adapt
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weighting factors freely, as this could undermine the credi bility of the
methodology.

The definition of domain weighting factors I taking into account climatic conditions
i is discussed in section 1.3.3.2 .

1.2.3.2 Tailoring the SRI to building type or intrinsic specificities

In addition to tailoring the SRI methodology to climate conditions, tailoring the
methodology to specific building conditions can also be envisaged.

First and foremost, there may be a distinction between residential and non -
residential buildings. T hese build ing types have significantly different needs
inherently associated with their use. For instance, in large parts of Europe,
residential buildings do not typically require active cooling, whereas generally this

isneeded innon -residential buildings such as office buildings. Hot water provision,

on the other hand, has a higher relative importance in the energy balance of
residential buildings as opposed to most non -residential buildings such as office
buildings.

To reflect the relative importance of certain d omains, the use of weighting factors
is proposed. The approach of using weighting factors 1 rather than omitting certain
domains or services 1 holds the advantage of still allowing the evaluation of certain
domains and services, although their impact maybe limited under current
circumstances.

Based on the results from the stakeholder questionnaire ( Figure 7), it can be
concluded that there is much support for differentiating between residential and
non -residential b uildings (86.4%).

Furthermore, in Topical Group A, it was suggested that small - to medium -sized
enterprises (SMESs) could be treated as a separate category of building, including

pubs and restaurants etc., because they comprise a group outside of the

reside ntial and non -residential sector split. The concern is twofold. Firstly, the

energy consumption by end use (heating, cooling...) can differ from larger non -
residential buildings. This raises the need for a separate set of domain weighting

factors. Given th e limited availability of data on the energy demand by end use in

SMESs, no separate building category will be introduced in the first iteration of the

SRI. The issue may be revaluated in future updates of the SRI. Secondly, the size

and complexity of SMEs  in many cases resembles the complexity of residential

buildings, rather than non -residential buildings. To address the concern, it is
suggested to allow the application of a simplified calculation method i asis the
case for residential buildings T incase of small buildings. This is further addressed

in section 1.2.4 .

Apart from different weighting factors for residential and non -residential buildings,
it can be argued that in the case of the latter, the relative importance of certain
domains will differ depending on the specific building type (i.e. distinguished by
function). For instance, the consumption of domestic hot water has a higher impact

on energy consumption in healthcare buildings than in office buildi ngs.

The study team therefore envisages a differentiation of weighting factors for
different non -residential building usages. Results from the stakeholder
questionnaire support this approach ( Figure 8).
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Question:  Should the SRI apply distinct weightings for different non -
residential building types?

® Yes
® No
@ No opinion

Figure 8 - Stakeholder questionnaire: adapting to building type

In addition to weighting factors, certain specific buildings types could benefi t from
having additional services that are specific to their usage, e.g. energy
management of refrigerated counters in supermarkets, or flexibility aspect of

heating water in swimming pools.

In the questionnaire, the majority of respondents indicated that they agree to the
inclusion of additional services for certain non -residential building types ( Figure
9). This question was also put to the participants of Topical Group B. Out of 21
responses, 15 participants agre ed, 3 disagreed and 3 did not have an opinion.
During the discussion, the Topical Group participants  confirmed that additional
services for specific building types are relevant. One group explicitly mentioned,

however, that the definition of weightings for these building types is more
important than the introduction of additional services.

Question: Should the SRI be tailored to include additional services for
different non  -residential building types?

@ Yes
® No
@ No opinion
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Figure 9 - Stakeholder questio nnaire: additional services for specific building types

To select the most relevant non -residential building types for further investigation,
the stakeholder questionnaire asked respondents to rank the importance of six

non -residential building types. They indicated that offices, healthcare buildings
and educational buildings should be prioritised.

Please rank:

I Not important at all [l Slightly important Important M Fairly important [l Very important [l No opinion

Offices Wholesale and retail trade Hotels and Restaurants

Health Care Educational buildings Sports facilities

Figure 10 - Stakeholder questionnaire: importance of non -residential building types

The suggestion of prioritising certain buildin g types was introduced in Topical
Group B, where the following statement was presented:

61 f the ~calculation and assessment met hodol oc
building types, the SRI can focus on a restricted set of priority building

types, leaving room for | ater updates on very specific functions (e.g.

hospitals, shopping malls, swimming pools).

Out of 22 responses, 12 participants agreed, 9 disagreed, and 1 did not express
an opinion. Participants indicated that they consider the simplicity of this approach

to be an advantage. Considering the constrained timing, this was perceived as a
reasonable basis to enable moving forward faster. In Topical Group A, some group

members suggested that the SRI needs Romgisod focus
notbuitinad ayd. They suggested that what is needed is a
point (e.g. new office buildings) from which the S
further.
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A downside of the proposal is its restriction to a more limited set of building types,
thereby p otentially limiting the (initial) uptake of the SRI (or using less building
type adapted approaches for other building types). Careful communication would
also be needed on the roadmap of the SR, explaining the current scope and future
development plans.

The study team has carefully investigated the possibility to tailor the SRI based

on building usage. Firstly, the most viable option is to define different sets of

weighting factors by building use. However, to define these weighting factors

highly granula r data on energy consumption must be available, allowing a break -
down by geographical conditions (e.g. country), energy end use (e.g. heating,
coolingé) and building usage (e.g. of fices, heal
valuable data sources 1 including t he European Building Stock Observatory T
showed that the availability of qualitative data at this level of granularity is

currently insufficient to support the definition of separate domain weightings by

end use. Secondly, the development of a tailored set of services by building usage

is considered. However, investigating a multitude of different building usages and

developing a tailored set of services was not deemed feasible within the time
constraints of the second technical study. In order to support f urther tailoring in
future updates of the SR, it could be envisioned to structurally capture feedback

from assessors (and the broader stakeholder community) to identify specific

services for future inclusion.

Based on the analysis, the study team suggest s the following approach:

1 In a first step, only distinguishing between residential and non -residential
buildings, but not add further differentiation between various types of non -
residential buildings (commercial, office, healt hcare, various types of spor t

facilities, etc.). The suggested differentiation between residential and non -
residential buildings can be realised in various ways, including the introduction
of a separate methodology (for instance, a simplified method for residential
buildings, see sec tion 1.2.4) and a different appreciation of the relative
importance of various technical domains (for instance, separate weighting
factors, see section 1.3.3.2 ).

1 In th e case of mixed -use buildings 71 including both residential and non -
residential units T two main approaches may be considered: (1) a weighted
single score for the entire building or (2) separate assessments (and SRI scores
and labels) for building units of different types. The appropriate approach may
depend on the chosen implementation pathway. For instance, if a connection
to EPC is envisaged, alignment with national guidelines applicable to the EPC
assessment is desirable. The study team suggests that imp lementing bodies
define the appropriate guidelines to deal with mixed -use buildings.

I For multi -family buildings, a similar consideration can be made; residential
units can either be assessed individually, or the building can be assessed as a
whole. From a technical perspective, the desired approach may depend on the
TBS. For instance, in the case of shared systems for heating or ventilation, a
building -level assessment may be preferred to reduce the assessment time.
However, many other services are expected to differ across units. For instance,
this could be the case for lighting control. Similar to multi -use buildings, the
most appropriate approach may depend on the chosen implementation
pathway. The study team suggests that implementing bodies should defin e
appropriate guidelines to deal with multi -family buildings.
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1.2.4 DEGREE OF COMPLEXITY OF THE METHOD

The level of streamlining for the service catalogue should be determined to deliver

a viable scheme. The most appropriate level of streamlining will be a func tion of
the organisational pathway considered. In order to obtain a viable scheme, it is

crucial to respond to the needs of the end user (see also Activity 1 Task 2 and

Activity 2 Task 3). This includes a careful balancing of the desired output (a reliable

SRI) and the required input (assessment time, and thus assessment cost).

Assessment time is strongly linked to the degree of complexity of the SRI
definition. At least two different SRI assessment types can be envisaged: a
simplified version with a limite d set of services, and a detailed version.
Differentiating between a simplified version and a detailed version would allow

costs to be brought down for simple buildings, which in turn could increase uptake.

At the same time, the detailed version would perm it validation of the added value
of advanced systems in complex buildings. On the downside, differentiation may

bring confusion, which could hamper the communication of the SRI.

Alternatively, to bring down costs it may be envisioned to allow self -assessme nt 1
for instance, via use of assessment guidelines and an SRI calculator accessed

through the internet T in addition to a formal assessment performed by a third -
party (expert) assessor. Self -assessment has the benefit of being able to provide

an indicatio n of the current smartness and the potential to improve, without

requiring the cost and inconvenience of a formal assessment. Its main purpose

would be to provide insight and raise awareness of the smartness of buildings. The

study team envisages that only a third -party assessment would deliver a formal
score (e.g. a certificate) to ensure the validity and credibility of the assessment.

The communication of the results would clearly state the type of assessment (self -
assessment or third - party assessment).

Finally, there is also a demand among certain stakeholders to take the SRI a step
further, rather than provide a simplified version. This demand is based on an issue

that is found across many labelling or certification initiatives, namely the
performance ga p. Most initiatives, including the SRI, target the theoretical
performance of a building; however, experience has shown that in many cases the

actual performance of the building (e.g. energy performance, thermal comfort,

etc.) deviates from the theoretical predictions. Many causes can be identified for
the performance gap, including deviation from calculation assumptions (occupancy

rates, setpoints, etc.), occupant behaviour and execution errors in the technical
installations. As a result, a demand arises t o have building scores based on actual
performance. Although for many services and impact criteria there is a clear
potential to derive performance on the basis of measured or metered data, the
implementation of a fully measured/metered SRI is not deemed f easible for a first
version of the SRI and should be further investigated for subsequent versions.

In the questionnaire send out to stakeholders, a majority of the respondents
supported the differentiation between a light and detailed assessment ( Figure 11).
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Question: which approach would you prefer?

@ Differentiation: Light + Detailed

@ Uniformity: Light assessment only

@ Uniformity: Detailed assessment only
@ No opinion

Figure 11 - Stakeholder questionnaire - light versus detailed assessment

When asked to comment on their choice, some stakeholders suggested the

assessment approach should be pre -determined based on certain conditions:

1 light assessment for residential; detailed assessment for non -residential

1 mandatory light assessment; detailed assessment upon request

1 light assessment for existing buildings; detai led assessment for new buildings
1 start with light assessment; detailed assessment as a future development of

the SRI.
With the stakeholder questionnaire, a majority of respondents supported the
approach of allowing both a light self -assessment and a detail ed third -party
assessment; however, it was not clarified whether both methods should be eligible
in all cases or whether they should be offered depending on circumstances, per
the above discussion.

Question: Do you support the approach of differentiation b etween a light
self -assessment and a detailed 3rd party assessment?

® Yes

® No

@ No opinion

@ see explanation below

@ Yes, but the light self-assessment
shall be validated by a 3rd party
plausibility check.

@ See explanation below.

@ third party (for objectivity) that applies
the light method.

Figure 12 - Stakeholder questionnaire: self -assessment and 3rd party assessment
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Based on the feedback received, the study team has developed a set of working

assu mptions, consisting of three SRI methods (A, B and C), as depicted in

13.

A

Simplified method

Checklist approach with limited, simplified
services list

Online self-assessment by end-user
(no certification)
OR
On-site inspection by third-party
qualified expert (formal certification)

Up to one hour

Residential buildings and
small non-residential building
(net surface floor area < 500m?)

B

Expert SRI
assessment

Checklist approach, covering full
catalogue of smart services

Online self-assessment by technical
expert (no certification)
OR
On-site inspection by third-party
qualified expert (formal certification)

% day to 1 day, depending
on the complexity

Non-residential buildings (and
residential buildings if desired)

Figure

C

In-use smart building
performance

Measured / metered data
(potentially restricted set of
domains)

In-use buildings, metered data
Part of the commissioning?

TBS self-reporting their actual
performance

Gather data over a long period (e.g.
1 year)

Residential and non-residential
Restricted to occupied buildings
(not in design phase)

Figure 13 i Three potential assessment methods
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1.2.4.1 Method A: simplified method

The scope of the simplified m ethod is defined as follows:

1 a checklist approach using a simplified service catalogue or a database
approach

1 possibility for (online) self -assessment, free of charge and accessible to the
general public (e.g. single  -family homeowners), in addition to a fo rmal third -
party expert assessment

i fast assessment: less than one hour for a single -family home

9 restricted to residential buildings and small non -residential buildings (net
surface floor area < 500m?)

1 aim: to raise awareness of the smartness of buildings, provide initial feedback

on the current state of a building, e.g. when planning renovations or upgrades.

The envisaged scope of the simplified method has been presented during both
stakeholder meetings and to the topical groups. An open brain -storm was
organised in Topical Group B 7, focusing on how the service catalogue and
corresponding calculation method might be affected by switching from the expert
assessment as outlined in the first technical study, to a quick -scan approach
(Method A). The opening qu  estion was phrased as follows:

61 f there i s -stan,whidh hauselplds wolkd complete by online
self -assessment: how would the check -list approach need to be altered?
Should there be a simplification of t-he Aquest
scanj ust evaluate | ess services (omit services) 7

Participants indicated that the applicability of Method A should be aligned with the

complexity and expected level of smartness of the TBSs. In that context, a first

suggested approach for Method A (quick -scan) would be to extend the triage

process. First, a quick assessment should be conducted based on a number of

high -level questions with the aim of identifying the key services. Next, further

detailed questions could be posed for fAhigh potent

As an alternative to the simplification (or omission) of the service catalogue for
Method A, one participant proposed the idea of a validated SRI product database.
Manufacturers could provide SRI scores (functionality levels) for their products.

The end user would no longer be required to look up the full technical details.
Instead, they would look up the products present in their building and have the
appropriate scores applied automatically, which is much easier, faster and simpler.

A key benefittothisapp roach is the end userod6s reduced need
installed TBSs. The approach could also gain support from industry as it would
allow opportunities for branding. However, the database needs to be trustworthy

and valid. Ideally, such a database should focus not only on new products, but
also on existing products, as the SRI should be applicable to existing buildings. A
hybrid approach, asking more technical questions in case a product is not
represented in the database, could be envisaged.

Participants commented that the benefits of simplifying the questions versus
omitting services would depend on the different aspects:

> Topical Group B: calculat  ion methodology 7 topical group meeting on 26/03/2019 in Brussels
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1 simplifying the catalogue might be more applicable to old, existing buildings,
where a priori the level of complexity in terms of TBSs will be limited

1 for new buildings/major renovations, a simplified service catalogue might not
be applicable; in these cases, a qualified person would need to perform the
assessment, similar to an EPC auditor.

Regarding the application field of the propos ed methods, participants indicated
that Method A is expected to be more suitable for residential buildings. Method B

was indicated to be more appropriate for non -residential buildings. To support this,
one participant added that, for residential buildings, if the SRl is too technical and
complex, it could become unmanageable, which would negatively affect the
uptake. This concern is less likely to apply to non -residential buildings.

In Topical Group A, SWOT analyses were conducted for the three methods. The
analyses indicated that the key concern for Method A is reliability: making the

method too simple creates the risk of making it simplistic, which could significantly

harm the reliability of the SRI. Opening the SRI to self -assessment leaves it prone
to ma nipulation, which could also harm the reliability. The members do see the
advantage of creating awareness and see the self -assessment as a potential
stepping stone to a full assessment. Some members were concerned that there

could be little interest in the quick -scan and that it would not be used. Finally, as
the SRI remains a theoretical calculation, it is not a solution to the performance

gap.

In summary, the initial exploration with stakeholders revealed support for
introducing a simplified method, parti cularly for residential buildings. Concerns
about the reliability of such a method need to be addressed. From a
methodological perspective, either a simplified service catalogue or a database
approach are envisaged.

Three dedicated web meetings on the subj ect were organised with Topical Group
B, elaborating on the feasibility of the suggested database method and the
alternative of a simplified service catalogue.

A first web meeting 76 discussed the feasibility of a database method. With such an
approach, man ufacturers could report the functionality levels of their different
products in an online database. Occupants (or other users of the simplified
method) could select the brands and product types of their TBS from a database,

rather than assess the functiona lity levels themselves. The functionality levels
could be attributed automatically to the services. Such an approach would simplify

the input efforts for the occupants without reducing the level of detail of the
calculation methodology. This approach also creates an opportunity for
manufacturers to position themselves in the market.

Although the Topical Group B members acknowledged the potential advantages of
the suggested approach, a number of concerns were raised, as detailed below.

Methodological issue s

1 Functionality levels cannot always be ascribed to products directly. In many
cases, the functionality level is achieved by a set of systems.

6 Topical Group B: calculation methodology T web meeting 11/06/2019
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1 In many cases products have certain functionalities that may or may not be
used. The implemented functionality | evel depends on the specific installation.
1 Free programmable controllers can have a number of functionalities; typically,
only a fraction of these functionalities are actually implemented.
9 It would not be feasible to include devices that are discontinued. As aresult, a
large share of legacy equipment would not be represented in the database.
1 The method does not capture the potential upgrade of legacy equipment by
means of smart add -on equipment.

Practical issues

1 Anew database would be needed in addition to the EPREL/Ecodesign database.
This requires a major effort from manufacturers. Topical Group members
indicated that the potential benefits do not justify the effort required,
particularly under the assumption of a voluntary method, limited to residenti al
buildings.

1 Reluctance of manufacturers to provide the data for the database method could
undermine the success of the SRI.

Although some stakeholders remain in favour of the database approach,
insufficient support was found to proceed with the approa ch.

A second web meeting was organised to discussing a simplified service catalogue.

As defined in the scope of method A, a fast assessment time (approximately 15

minutes for a single -family home) is desirable  77. A reduction in the number of
services in th e detailed service catalogue (currently 54 services) is therefore a

clear requirement. To allow occupants to perform a self -assessment, the  services
should be defined in such a way that no expert knowledge is required.
Nevertheless, the simplified service catalogue should cover the features most
relevant to the SRI.

The study team proposes an approach where a limited number of services are
included for each domain. These services are structured in each domain by the
following three topics:

1 controllability of performance i this includes services that enable control
of a TBS6s performance, e. g. its energy
level

I storage and connectivity T this includes services that enable storage of
energy and/or services that have th e ability to connect to or communicate with

other actors, such as other TBSs, a building automated control system (BACS)
or the energy grid

I reporting functionalities T this includes reporting on performance,
temperatures and energy consumption, as well as reporting on maintenance,
fault detection and fault prediction.

In principle, this entails providing a maximum of three services for each of the
nine domains. However, a few exceptions are foreseen, as follows.

" Topical Group B: calculation methodology T web meeting 28/06/2019
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T For Aheatingd and fc oo llhemgdguiedfottheaontsokabilityi c e s wi
of performance: one focusing on the controllability of the emissions system
and one dealing with the controllability of the production facilities.
T The fAelectricityo donsitdrenewales and stordgeo(t handin
the future, potentially plug loads). In light of the simplified method, it is not
deemed desirable to limit the simplified method to only one of each. Therefore,
for each topic a service on renewables and a service on storage may be

foreseen.
1 For so me of the domains, a topic may not be relevant; for instance, storage
and connectivity i s not deemed rel evant for t

fificontrol | ed vkeepingirdmndthabthe@nvisaged field of application
is limited to residential buildin gs.

At the time of discussions, the suggested simplified calculation method would
include around 25 services. The consolidated proposal documented in ANNEX E
contains 27 smart  -ready services.

The suggested approach is well -re ceived by the members of Topical Group B. The
structure  providing a limited number of services for each topic (one or,
exceptionally, two) is generally accepted. A general comment was made that
although the service catalogue has been simplified in terms of the number and
complexity of services, further simplification is needed in terms of vocabulary.

Upon the study teamds request, experts from Topica
feedback on the defined services and functionality levels, and the study team h as

updated the simplified service catalogue based on feedback. Topical group

members raised the concern that restricting the application of method A to self -

assessment would limit the applicability of the method. It is argued that allowing

formal 3 ™ party expert assessments using the simplified method should not be

excluded.

A third and final discussion was held with topical group B to discuss the scope of
the simplified method, to address previously raised concerns regarding the field of
application 8. The study team presents two potential options for dealing with the
simplified method (A) and the detailed method (B):

1. for non -residential buildings, always apply method B. For residential
buildings, apply method A for small/simple buildings (e.g. single -fami ly
homes) and apply method B for large complex buildings (e.g. large multi -
family homes)

2. always decide on the method based on the size/complexity of the building.
(hence: method A would be allowed for small non -residential buildings such
as small shops etc .).

In both cases only a third -party expert assessment issues a formal certificate.
Online self -assessment could be made available for both methods but would not
issue a certificate.

Stakeholders generally prefer method 2, provided there are clear guideli nes on
what small/large or simple/complex means. The study team suggests that all
building with a net usable surface area smaller than 500 m2 are

8 Topical Group B: calculation methodology T web meeti ng 04/11/2019
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considered fismall buildingsdé and should be
method.

One stakeholder raises the concern that mixing methods A and B may be
confusing, and suggests to only use method B for 3rd party assessment and only

allow online self -assessment in method A. To overcome the issue, the results of

the assessment should clearly state whether or not it is a formal assessment or
an informative assessment.

The suggested simplified service catalogue for method A can be found in ANNEX
E.

1.2.4.2 Method B: detailed method
The scope of the detailed method is defined as fo llows:

9 achecklist approach using the detailed service catalogue developed in the first

technical study;

on-site inspection;

third - party qualified expert assessment (cf. EPC) OR self -assessmentbyanon -

independent expert (e.g. facility manager);

I assessmen t time: ¥z day to 1 day, depending on the size and complexity of
the building;

1 open to large non -residential and residential buildings (net surface floor area
O500m?2);

I aim: to raise awareness of the smartness of buildings, formal assessment to
provide deta iled insight into the smartness of a building compared to its
maximum potential smartness.

f
f

The detailed Method B remains the default method, applicable to all building types,

including residential and non -residential buildings, as well as new construction S,
retrofits and existing buildings. The assessment is to be performed by a third -
party expert assessor and is currently the only method that issues a formal
assessment. Alternatively, self -assessment by a non -independent expert (e.g.
facility manager) may be envisioned. Similar to method A, a self -assessment
would be merely informative, and would not issue a formal assessment.

Interactions with various facility managers highlighted their general support for

SRl as a tool to assess, compare and optimise the ir building portfolio. In particular,

the ability to allow self -assessment for the detailed method was strongly
supported 7°. Similar to the simplified method, self -assessment has the benefit of
being able to provide an indication of the current smartness an d the potential to
improve, without requiring the cost and inconvenience of a formal assessment. Its

main purpose would be to provide insight and raise awareness of the smartness

of buildings. In the case building experts such as facility managers, this co uld
empower them to plan future upgrades of the building in terms of smartness.

® Based on discussions at the conference for Future Oriented Facility Management, 22/10/2019,
Brussels
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Feedback from stakeholders 8 indicates that the third - party expert assessment is
considered a key strength and could increase SRI reliability. A site visit by the
assessor coul d further support the reliability. The Topical Group members
identified coupling to the EPC as a key opportunity. Other opportunities are
potential improvement of the building (design), as well as potential improvements

to the quality of technical systems (design and execution). The cost of assessment

is seen as a weakness, and the risk of rewarding complexity is considered a threat.

The Topical Group members also raised concerns about the required expertise and

the independence of third  -party assessors. Fi  nally, similar to the case with Method
A, itis not a solution to the performance gap.

Both for methods A and B, it could be envisioned that overtime TBSs/BACS might
be able to self -report functionality levels . Such an approach would allow for a
(partial ) automated assessment, which would reduce the required effort and cost

of the assessment. Since the functionalities of the TBSs/BACS control systems are

often the most complex to assess on site, automated reporting by these systems

could significantly red uce the required expertise by third -party assessors, and
contribute to the overall accuracy of the assessment. Since the methodology relies

on data collection from the TBSs/BACS, the field of applicability would be limited

to in -use SRI assessments. Hence, it is likely that a non  -automated assessment
approach remains available alongside the automated approach, to enable
assessments in the design phase of the building.

A Topical Group C was created to investigate potential future evolutions of the

SRI, inclu ding the potential development of an approach for an automated
assessment of methods A and B. More information on the work of this topical group

is provided in section 5.1.2 . The topical group is fully self -managed in terms of
organisation and content and will continue to discuss these future evolutions of

the SRI beyond the end of this technical study, but has provided intermediate
recommendations to the technical study consortium and the Commission
Services 8. Its work is complem  entary to but fully independent of this study.

In their advice to the technical study consortium and the Commission Services,
Topical Group C states that:

1 A&Automating methods A and B is highly likely to increase the EU -wide
market uptake of the SRI which i n turn would support the performance
improvement  (also indoor climate) process of the EUO6s building st
buildings and with the introduction of the revised EPBD, automation or at least
more control possibilities than currently available will be i ntroduced in
buildings. Developing an SRI which can use these systems to generate
automatically comparable indicators on different levels would help the market.
The same building technology needed for automated methods A and B enables

continuous real -time data moni t oring of technical buil ding s\
which has high potential in closing building performance gaps throughout a
buil dingbsahnd f®ociyrdi reoduce a new met hod C. 8

80 Topical Group A: implementation pathways and value proposition, meeting on 26/03/2019 in
Brussels

and Topical Group B: calculation method ology, meeting on 26/03/2019 in Brussels

81 The full report of topical group C can be found on www.smartreadinessindicator.eu/ stakeholder
consultation
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1.2.4.3 Method C:in -use smart building performance

In the long run, TBSs/B  ACS might be able to self -report functionality levels,
assisting Method A and Method B. Method C goes beyond this and quantifies the
actual performance of in -use buildings. However, Method C will require
benchmarking to assess how the level of savings, dem and side flexibility, comfort
improvements, etc., are delivered; for example:

1 if energy consumption is low, to what extent can this be attributed to smart
controls, versus passive measures or occupant behaviour?

1 if low CO 2 levels are measured, is this demo nstrating that the ventilation
system is operating smartly, or is it just a result of the ventilation rate being
set high or that the building is very leaky?

Method C is currently considered to be a potential future evolution of a certification
approach f or a commissioned building, going beyond the currently envisaged
scope of the SRI. Therefore, it will not be treated in detail in this technical study;
however, it will be kept in mind as one potential future evolution of the SRI.

Multiple organisations ha ve expressed their support to evolve towards an in -use
performance -based SRI:

T 6Be f wtrwrod and evolve from a fAsmart ready asses
building performance: the timely introduction of the SRI as a quantitative
indicator will help guide ne  cessary investments and upgrades of buildings.
However, only if the SRI, as an indicator, evolves into a true quantitative
measure of the performance of the building over time, and performance

improvement goals are set accordingly will there be a positive impact on the
EPBD goal s. 6
I 'Future developments of the SRI should consider in -use smart building

performance assessment. 0

1 'Alarge -scale deployment of state  -of-the -art Building Automation and Control
Systems will create the conditions, in the future, for h aving a detailed, in  -use
assessment performed automatically. [ é] We agre
displayed during the Stakeholder meeting: this is not applicable as of today,
but it should be the goal of a future evolution of the SRI. The deployment of
BACS functionalities in Art. 14/15 of the revised EPBD by 2025 will be key to

ensure that this method could become reality in
1 A steering committee is needed to update the SRI framework every year to
ensure product innovations are included in the catalogue of services and

methodology. A subgroup of this Committee should be tasked to investigate
how to move towards Method C, i.e. move the SRI towards a quantitative

building performance indicator. 6

Topical group C has also reflected on the concept o f the suggested method C. In
their advice to the technical study consortium and the Commission Services,

Topical Group C states that method C could be a framework/process that would
bring all relevant stakeholders together and gear the digital transformati on of the
built environment towards reaching the EU's long term goals. On potential benefits
ofamethod C,the  recommendations report oftopicalgroup C states the following:

1 d&or anewmethod C itisv ery important to keep in mind that the whole point

of this method is to let the SRI evolve from a parameter which consists of
factors leve lling functionalities  of services from the Smart Services Catalogue
(currently method s A and B) to a parameter which quantifies the buildingbs
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impacts for all 3 relevant ¢ ategories (building occupants needs , building
operational efficiency  and building energy flexibility) with a strong focus on the
impact upon the reduction of CO 2 emissions .0

T O6A nmethod C would add further value to real estate . Therefore, go-to-
market strategy should be considered to support added -value in the market.
As such, having a clear and transparent (sustainable) business case (value
proposition) from the very beginning is essential. Just considering the goal of
decarboni si ng t he o&Unosetishtion shallld bhegquastified at
least in terms of CO 2 savings. In addition, benefits like enhanced productivity
by an improved indoor work environment, reduced investment cost for
upgrading the energy grid by fully employing the building flexibil ity potential
and reduced total cost of ownership by the use of data driven predictive
maintenance techniques should be quantified. 0

1 d&he actual performance of building services and integrated energy system
should be analysed in the existing building stock . Method C would show the
real effect of smart installations and can be used to assess the effect of new
measures. 06

1.2.4.4 Combination of various service levels in one building

In some cases, smart services might only be present in a part of the building. For

inst ance, Afcontr ol of artificial l'ighting power ba:
available in the open office space, but not in corridors. From a methodological
perspective, this can easily be tackled by assessing all relevant services in all

rooms of a build ing, and subsequently weighting the impact scores depending on

their relative presence (e.g. by introducing weighting factors corresponding to the

floor areas where services are present). One can however also imagine other
assessment approaches which could significantly reduce the assessment efforts.

For instance, one could define representative rooms, or only include either the
minimum or maximum functionality level present in the building. That way, the

assessor does not have to collect information on eve ry service in every room in
great detail. Neither is there a need to calculate the applicable net surface floor

areas or collect other data to define additional weighting factors, both of which

could be quite burdensome and represent a significant share of the assessment
efforts.

This issue was also touched upon in the first meeting of Topical Group B, with
members being asked to vote for, or against the statement:

6To ease t he assessment , presence of service
representative spaces, e.g . don't do a walkthrough to assess lighting

control of every fixture (including hallways, storage rooms, etc.), but

simply evaluate a representative room (e.g. representative office in an

of fice building). 6

Nine participants voted to agree, 11 to disagree and 1 had no opinion, which
suggests there was a lack of consensus on this issue.

During the public beta testing, participants were provided with two options to deal
with the issue of services which are only present in parts of the building, namely:

1 by def ault, it is assumed that the selected functionality level applies to the
entire building . Therefore, the highest functionality level that applies to the
entire surface area of the building should be selected. Alternatively, one might
also indicate the func tionality level that applies to the most relevant share of
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the building (e.g. a services present throughout a dwelling apart from the attic
and corridors)

9 optionally, a split could be made in the data input, where up to two different
functionality levels ¢ ould be defined to include partial presence of services or
service levels in the SRI score calculation (upon actual implementation of the
SRI more than two functionality levels per service might also be allowed,
should this option be favoured). Assessors w ere asked to apply a weighting
factor based on the net surface floor area.

The second option was seldom used in the testing phase, and the feedback
received enabled clear clarification of stakeholders preferences on this issue.

In summary, the following options are possible to deal with services being present
in part of the building or with varying functionality levels:

a) introducing a very strict approach in which only the minimum functionality
level is reported

b) assessing the service with the highest funct ionality level, even if only
present in small sections of the building

c) assessing a service in all rooms and introducing weighting factors

d) assessing the services only in key areas of the building, e.g. by defining
6representative rooms@usdgesr specific buildin

Option a) is the easiest to implement, but could be too strict, considering that

some smart services may not be as relevant in all areas of the building (for
instance in areas such as hallways, technical rooms, etc., there is less need for

indoor air quality monitoring compared to offices or class rooms). Option b) is
equally easy to i mpl ement , but coul d trigger e f
assessment, by implementing services to a high level but only in very limited parts

of the building. Thiscou  Id in turn affect the trustworthiness of the indicator. Option

c) is the most detailed approach, but also requires the most effort, both in
assessing various service levels as in defining the weighting factors. Besides the

net surface floor area, other met rics could be considered. In case of multiple heat
generators, for instance, the maximum power or the generators or even the

annual delivered energy could be used to express the relative importance of two
distinct functionality levels. A variant could be t 0 require such analysis only if
differentiation of functionality levels is significant; for instance by introducing a
threshold of 80% of floor area. If a service level is present in 80% or more of the

net floor area, the alternative functionality levels d 0 not have to be assessed in
this case. Finally, option d) also reduces the assessment efforts by requiring the
functionality levels only to be assessed in key areas of the building. In principle,

all four options - or a blend thereof 1 are feasible.

The study team suggests that this issue is dealt with by introducing detailed
guidelines in the inspection protocols, preferably coordinated at European level.

1.2.4.5 Conclusion

It can be concluded that there is support for distinguishing between a simplified
approac h (Method A) and a detailed approach (Method B). Method A, the simplified
method, is mainly oriented towards small buildings with low complexity (single

family homes, small multi -family homes, smallnon  -residential buildings, etc.). The
checklist method co uld be made accessible for non  -experts, such as individual
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homeowners. Method B, the detailed method, is oriented towards buildings with a

higher complexity (typically large non -residential buildings, potentially large multi -
family homes). Nevertheless, sm all residential buildings are a priori not excluded

from this method.

While in principle Method B is mainly oriented to more complex buildings, there is

a greater richness of information in Method B and hence the study team are of the
view that it should a  lways be presented as an option even for building segments
where Method A is the more common choice. Nonetheless, the manner in which
this is executed would naturally be dependent on the implementation pathway
adopted by each implementing authority.

For th e development of method A, the preferred approach is a simplified version

of the service catalogue, with a limited set of services and a change of terminology

(asking simpler questions). A potential downside of this approach is the lack of
comparability of  results if both Method A and Method B were applied to a
residential building (for instance, Method A during the pre -design phase and
Method B during the design phase). Conflicting results should be avoided, as they

could harm the credibility of the SRI. T his has been probed as part of the public
beta test (see section  5.1.3 ), which led to a further harmonisation of both service
catalogues.

The study has pursued the development of both Method A and Method B, in cl ose
consultation with topical group A and B, and informed by the results of the public

beta test in which both methods were made available to stakeholders. This

resulted in:

1 the establishment of two separate service catalogues I a simplified service
catal ogue and a detailed service catalogue (see ANNEX E and O respectively)
1 the definition of separate weighting factors for residential and non -residential

buildings; the  approach is outlined in Task 3 Activity 1.

1.2.5 DATAPROTECTION & CYBERSECURITY

It is clear that the SRI process will need to abide by the provisions of the GDPR

and ensure that necessary permissions are given to access (and potentially share)

any user data the  scheme may require. Stakeholders have offered no comments

apart from this on this topic; however, for the development of any specific SRI
organisational pathway the study team will need to work through the GDPR
requirements and ensure that the approach is set up in a manner that complies
with them but is also viable. In this regard it will be important to conduct a Data
Privacy | mpact Assessment to assess the
operational ecosystem whose components could include the smart gri ds, smart
metering systems and connected built -in devices within the target buildings. Such
DPIA would need to complement and integrate the existing Impact Assessment

template for smart grids and smart metering systems 82,

In this regard it is relevant to co nsider the views expressed by the European
Parliament with regard to the provisions of the recast Energy Efficiency Directive

82 hitps://ec.europa.eu/energy/en/data -protection -impact -assessment -smart -grid -and -smart -
metering -environment
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2012/27/EU at first reading on 26 March 2019 83 which streamlines data protection

(see recitals 57 and 91; Art. 2, definition 27; Ar t. 14(1), letter (h); Art. 17(3),

letter (c); Art. 19(1); Art. 20(1), letter (c) and (f); Art. 23(2), (3) and (4); Art.

34; Ar t . 40(1), l etter (m); Annex | I, point 2) ac
systembé environment, al so menasifiotnhien gmoodshte sd f fteeccthinvie

advanced and practically suitable techniques for providing, in principle, the basis
for complying with the Union data protection and s

In particular, Annex Il specifies that data protection aspects will be considered for

the costs -benefits analysis of the implementation of the recast Energy Efficiency

Directive:
il. Member States shall ensure the depl oyment c
in their territories that may be subject to an economic assessment of all

ofthelong -term costs and benefits to the market and the consumer
or which form of smart metering is economically reasonable and cost -
effective and which time  -frame is feasible for their distribution. 2. Such

assessment shall take into consideration the methodology fo r the cost -
benefit analysis and the minimum functionalities for smart metering

systems provided for in Commission Recommendation 2012/148/EU1 as
well as the best available techniques for ensuring the highest level

of cybersecurity and data protection . 0

Wit h respect to cybersecurity, the main issues that could arise will concern the

security of data being shared by any TBS or smart service via the internet (which

would be the case for Method C in particular but also for many other smart
systems). There will  also be cybersecurity risks with databases of either on -line
(e.g. Method A) or third -party (Method B) systems.

The SRI cannot be expected to resolve these risks because they are inherent in

the use of progressively smarter TBSs and services that are being offered to the
market independently of the SRI; however, the SRI must take a responsible
approach to this issue and this means that it should aim to draw user attention to

the risks and the solutions. The obvious approach will be to highlight that there i S
(more accurately, will be) a voluntary cyber security label which each
interconnected device/TBS could adhere to. The SRI could thus either simply
include notification to users to be aware of cybersecurity risks and that the
systems that carry the cyber security label are better protected, or indicate which
systems have the label and which do not. The viability of the latter approach will

depend on how the voluntary cyber security label is eventually implemented.
However, as its development is just beginn ing and choices about which products
and services will be addressed are still to be taken, this is likely to be an issue that

will need to be revisited after the current technical study is completed.

The conclusion of the technical study consortium is tha titis not viable to explicitly
assess cybersecurity in the framework of the SRI in the absence of well -
established third - party certification schemes.

The proposal of the technical consortium is:

83 hitp://www.europarl.europa.eu/sides/getDoc.do?pubRef= -/[EP/ITEXT+TA+P8 -TA-2019 -
0227+0+DOC+XML+VO0O//EN&language=EN
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1 inafirst version of the SRI: add a disclaimer and warnin g about cybersecurity
aspects

1 in future iterations of the SRI: include cybersecurity as an additional
assessment, relying on external accreditation according to the EU
Cybersecurity Certification Act which aims to put in place an EU -wide third -
party certif ication scheme. Once available, this can be presented as
supplementary information, without affecting the SRI score(s).

The additional information could either be optional or mandatory for the
implementing bodies. The suggestion of the technical study tea m is to require this
information provision in all Member States as soon as the market uptake of the
EU-wide certification scheme in the building sector is deemed sufficient.

1.2.6 | NTERACTIONS WITH OTH ER SCHEMES

The SRI®&s interaction wit hPCs Lehels) breadbarelmadg, such as E
voluntary cyber security label, building renovation passports, etc., is one of the

key issues to be resolved in the lead -up to its implementation. As noted in the

previous text there are a great many schemes the SRI could po tentially interact

with and this text is not comprehensive. Stakeholder remarks (especially those

received between the two technical studies) highlight the importance of clarifying

this issue. Many stakeholders have expressed a desire for the SRI to be lin ked to

EPCs and stressed the evident synergies that could exist, including taking

advantage of the EPC assessment process to also address the SRI and thereby:

I ensure that the SRI is rolled out at least as rapidly as the EPC is (especially if
itis made ma ndatory by Member States)

1 use the same third -party assessor, thereby helping to ensure the integrity of
the assessment and avoiding duplicate effort.

While this is self -evident, it is also a decision for Member States and hence the
study team must proceed on the basis that it is one of the implementation
pathways that could be envisaged, but that others may also be pursued.

A more generally applicable principle, which is robust under essentially all
imaginable pathways, is that the SRI needs to be implemen ted in a manner that

is complementary to other schemes and initiatives i especially ifthey are EU  -wide
initiatives 1 but also in response to any mandatory Member State initiatives. At a

mi ni mum this means that the schemedseylbewtapdari es ar
with other EU -wide schemes they offer the potential to either enrich inputs used

by other schemes (e.g. the SRI could address aspects of energy performance not

currently captured by EPCs and aspects of indoor environment quality performance

not yet captured in Level(s)), or to be enriched by those schemes (e.g. the energy

balance data from an EPC could help to set the energy savings weightings per TBS

used in the SRI).

The issue of potential linkages of the SRI with other schemes has been exami ned
in discussion with Topical Group A amongst others, and the findings have helped

to inform the development of the prospective set of implementation pathways

described in Task 2.
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1.2.7 | NTEROPERABILITY
1.2.7.1 Importance of interoperability to SRT functioning

The degr ee of interoperability of TBS can be a limiting factor affecting the smart
services and impacts that can be delivered within a building. Interoperability of
systems can avoid duplication of efforts (e.g. investment for occupancy detection
systems and monit oring displays for lighting, for space heating and cooling and
ventilation systems) and optimise the control and maintenance of TBS (e.g. single
interface for controlling heating and cooling facilitates the operation of the building

and prevents spilling e nergy through uncoordinated simultaneous heating and
cooling in building zones). Next, interoperability is essential for allowing TBS to
interact with the energy grids. Finally, interoperable systems are desirable in the
light of future upgrades of the bui Iding as they can avoid proprietary lock -in and
facilitate innovative solutions.

There can, however, also be a flip side to interoperability. Exploiting
interoperability through connecting various systems T potentially stemming from
multiple manufacturers I can increase the risk for malfunctioning compared to
proprietary systems and protocols. Fault diagnosis in a system of interconnected

TBS can also be more intricate compared to a set of stand -alone systems. Finally,
the delineation of responsibility for the provision of the service can become blurred

in case of interoperable and interconnected systems. This can introduce
cybersecurity risks and the risk that an end user is unable to establish who is
responsible for the service and hence cannot legally se ek recourse if a service they
have paid for is not functioning as intended.

The various levels of interoperability (see section 1.1.2.15 : technical, syntactical,
semantic) further complicate the definition and a ssessment of interoperability
aspects. While in principle the SRI could be structured to encourage
interoperability by awarding a higher score for fully interoperable systems (e.g.

fully open non -proprietary systems and protocols), this should probably not come
at the expense of blurring the ability of procurers to hold a service provider
accountable for the service they have procured. In the context of the SRI, this can

be solved by not necessarily looking into full technical and semantic
interoperability  of all TBS and their components, but by focussing on the main
features that provide smart services to the occupants. For example, smart
ventilation systems could use proprietary protocols for controlling the fans and

valves, and open protocols for communic ation with a building (energy)
management systems. In this example the proprietary controls would not
necessarily have negative repercussions in the SRI evaluation mechanism, as long

as the system is able to communicate insights on energy consumption and i ndoor
air quality to the users through an open interface.

1.2.7.2 Potential approaches to assess interoperability aspects with the
SRI

In the proposed methodology developed by the technical study, the smart
readiness of a building or building unit is determined on the basis of the
assessment of smart ready services (and their functionality level) present in a

building. As such, it reflects the capabilities of the building or building unit to adapt

its operation to the needs of the occupants and the grid, and to imp rove its energy
efficiency and overall performance. Apart from these key capabilities, there are

some cross -cutting issues related to the greater uptake of smart technologies,
including interoperability of the technical buildings systems. The SRI could

pot entially play a role in informing the market actors on this important aspect and
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even assist in shaping the market. Various ways to do so can be considered, e.g.
blending the assessment in the core SRI calculation methodology, using the SRI
as a means to d isseminate additional information, or supplementing the SRI
assessment with additional evaluations of these aspects besides the overall SRI
score.

In the second interim report of July 2019, three potential approaches to consider
interoperability within the SRI were presented, each with different implications
towards SRI calculation methodology and assessment process:

1 Implicit approach: Define services that require interoperability, without
defining the required standards or protocols needed to enable such
interoperability. For example, if a service for "avoiding simultaneous heating
and cooling" is present, implicitly these systems will inherently have to be
interoperable (either directly or through other gateways).

1 Explicit approach: take into account the level of interoperability of services
(based on the standards and protocols featured by a given TBS) in the
calculation of the SRI. A higher SRI score could be granted if systems adhere
to a list of specific standards and protocols.

1 Informative approach: Provide information the level of interoperability of
services (based on the standards and protocols featured by a given TBS), for
instance, in the SRI and accompanying documents. A structured overview of
such information provides a valuable source for buil ding owners when planning
to upgrade their building systems.

1.2.7.3 Topical group survey on interoperability assessment in the SRI
framework

The various potential approaches to treat interoperability have been analysed by

the technical study consortium and discu ssed with the stakeholder community,
most notably the topical B expert group which was set up to support the technical

study on methodological issues. White papers, open public surveys (e.g. the
feedback form on the second interim report) and direct intera ctions further fed
into the discussion.

In July 2019, technical experts of the topical stakeholder working groups A and B

where surveyed on the theme of interoperability in the SRI. A total of 21
respondents filled out this survey. Generally, their respons es reflect the notion
that an extensive assessment of interoperability aspects in the SRI assessment

would be intricate and require extensive efforts.

Only 3 respondents agree that visual inspection would be a viable option, while 14
disagree and 4 remaine  d neutral. 13 respondents state that interoperability cannot
readily be assessed since this information is generally lacking on product labels

and technical documentation (4 O0disagreebo, 4 ol
respondents agree that the efforts req uired for a detailed assessment of

interoperability aspects would significantly increase the time needed to conduct

an SRI assessment (3 6disagreebdé, 2 61 dondét knowbd)

When presented with the three approaches suggested by the study team for

including inter operability aspects in the SRI, 10 respondents prefer the implicit

approach, whilst 6 favour an informative approach and 5 the explicit approach. 2

respondents answered O6no opinion/not relevant for
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In the survey, the topical group members were al so presented with various
statements on how to potentially deal with interoperability of systems in case an
explicit approach would be favoured. Respondents could select multiple options.

T 10 respondents agr ee wTechmicakbhildingsystantise maéaomot 0
necessarily have to use a common protocol, as long as one gateway (e.g. the
building (energy) management system) is able to interact with other technical
building systems. o

T 10 respondents agr ee wilftebhnidalheilding syatémes mre n t A
able to communicate through a well -documented protocol, this is sufficient to
denote them as o6ready for interoperabilit

T 10 respondents agr ee WwAllsyktents imabuddingshorlchesea t A
a common protocol to be fully interoperable and this pr otocol should be an
open one. o0

T 2 respondents agr ee wiAll dysteindirea bsildirgtstoudeuset i
a common protocol to be fully interoperable. o

yo6. o

In the survey, respondents of the topical working groups were presented with a
preliminary list of va  rious candidates for common communication protocols and
standards which could potentially be favoured in terms of interoperability. Initially
provided suggestions were 1~ -wire, BACnet, DALI, DMX, EnOcean, KNX, Lonworks,
Modbus, M -bus, TCP/IP, X10, ZigBee an d Z-Wave. Respondents also had the
opportunity to add other protocols and standards. One respondent did so, adding
DECT/ULE. Another stakeholder commented that instead of looking for common
protocols one should aim for common languages, hereby suggesting S AREF,
SAREF4ENER and SPINE. This was however covered in another question.
Respondents were able to select multiple options. All of the suggested options
received between 1 and 7 votes. This reflects the current heterogeneity of the

field. A stakeholder com  mented that nevertheless the list was still too generic and
incomplete, flagging up that for example TCP/IP consists of various versions.

Respondents were also invited to indicate their preferences on the use of SAREF

to treat interoperability, especially with regard to flexibility to the energy grid.

SAREF (Smart Appliance Reference) is a common ontology in the domain of smart

appliances. The European Commission has boosted the development of this

common ontology and a technical standard has been develope d by ETSI. Four
respondent s cbngpliante tb BAREF shiould be explicitly assessed as part

of the SRI assessment procedure of flexibility services. 0, whereas six respond:«
report Conpbahce o SAREF should not be assessed in the SRI, as this will

anyway be the standard for new products on the emerging field of grid flexibility

services in buildingso.

Three r esponde ntlsonsider there axe othdr refevant standards and

protocols 6, but when asked none of t heawevergarecilyf i ed t hese
commented that SAREF is only an ontology considering data points semantics but

not covering communication aspects, thus only covering a part of the

interoperability aspects.

1.2.7.4 Stakeholder consultation on interoperability assessment in the
SRI framework

Multiple written comments and proposals on interoperability assessment were
received from the stakeholder community. The following section summarises and
analyses the various inputs.
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1 Multiple stakeholders have explicitly stressed the importanc e of
interoperability - especially from the perspective of the building end -user
and investor T but did not specify a methodology or metric to provide an
actionable assessment procedure.

1 Some stakeholders suggest to support or evaluate 6t he use of open
st andar &s part of the SRI, e.g. by promoting the use of open
communication protocols for TBS to communicate with each other. A few
stakeholders state explicit preference for one or multiple specific open
standards or communication protocols. Some stakeh olders even plead for the

use of one or more specific open protocols as a requirement before issuing an
SRI. On the topic of open standards, one stakeholder commented that some

of the protocols exist in multiple versions, which can affect the interoperabil ity

and complicate the assessment. One stakeholder argues that manufacture -

speci fic proprietary protocol s coul d al so be
interoperabled provided that they have a broad
testing an approach and scoring mech anism for rating the interoperability

potential of various protocols has also been made available to the study team.

Evaluation by the study team:

Inspecting the use of open protocols could be a criterion in the assessment of
interoperability aspectsi  nthe SRI framework and could be relevant in all three
potential approaches delineated before.

There are however some concerns towards establishing a practical assessment
procedure:

a) Using open standards can ease interoperability but is not a synonym;
many of the open standards suggested are not mutually interoperable.
Nevertheless, their openness allows for developing gateways which can
indeed facilitate communication between two distinct protocols; a

practice which is very common in the current market. Fro m this
perspective, the use of open protocols does not guarantee
interoperability, but it would indeed create

allow interoperability now or in the future.

b) For a practical assessment, the standards and protocols need to be well
documented, e.g. in technical product sheets or labels. In the SRI
calculation methodology, an evaluation would ideally be performed on
the level of smart ready services or domains. In practice, most services
and domains of the suggested SRI service catalogue require a smooth
collaboration of a multitude of products (e.g. thermostats, pumps,
valves, heat generators, etc.). The assessment of the use of open
protocols therefore requires the inspection of a great variety of
technical products. The assessment can be supported by introducing
labels or codes on equipment, structured product databases or a means
for TBS to self -report the standards and protocols which are supported.

c) If one would pursue this approach, a well -supported list of open
standards needs to be  defined. A first version of such list was drafted
by the consortium in preparation of a topical group B survey on
interoperability and cyber  -security. This list contained the following
protocols: 1-wire, BACnet, DALI, DMX, EnOcean, KNX, Lonworks ,
Modbus, M-bus, TCP/IP, X10, ZigBee, Z-Wave. All of these were
considered relevant by at least one respondent. KNX, BACnet, Dali,
TCP/IP and Zigbee were the most commonly selected options by the
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topical group B respondents. The respondents were provided with the

op portunity to suggest additional protocols. One respondent suggested

SAREF and Spine (which are ontologies rather than protocols), while
another expert suggested DECT/ULE. If the approach of using open
standards and protocols would be pursued, further actio ns need to be
taken to ensure a broad consensus on the list of standards and
protocols included.

1 Support for the Smart Appliances REFerence ontology ( SAREF) and
SAREF4AENERGY (ETSI TS 103 410 -1) ontologies was expressed explicitly by
some stakeholders.

Evaluation by the study team:

The SAREF ontology is a promising initiative which receives broad support from
stakeholders and EU policy initiatives. The SAREF ontology helps to create a
common language, even if various technical products use different prot ocols.
A simple and straightforward assessment criterium for interoperability could
potentially consists of simply requiring compliance to the SAREF ontology or

one of its domain extensions such as SAREF4BLDG. A few concerns limit the
practical applicabili ty of this potential approach:

a) SAREF is an ontology considering data points semantics but it does not
cover communication aspects. One can imagine systems using two
distinct protocols (e.g. one bus type and one wireless) both being
capable of translatingc  ommand through the SAREF translation, but not
able to communicate the messages through the different protocols and
therefore not achieving actual interoperability. One could mitigate this
concern by denote this as 6éready tle
introduction of communication gateways to ensure actual interoperable
communications.

b) On-site inspection cannot be done by visual means. Assessment would
require product datasheets or dedicated databases to be able to discern
whether TBS are SAREF compl iant. In the longer term, this could
partially be solved by introducing product labeling or having updated
versions of smart building protocols which inherently fulfill the criterion
of SAREF compliance.

c) SAREF is mainly know in the field of smart appliance s such as white
goods. For buildings however, the SAREF4BLDG ontology and semantics
(TS 103 410 B ) was more recently published in 2017, whereas many
open protocols used in the building sector are preceding this date.
Furthermore, some services and devices might not yet be in included
in the first iteration of the SAREF4BLDG ontology. The SAREF and
SAREF4BLDG ontologies are currently being tested in research projects,
but are currently not common in the building industry.

d) Given the rather recent introduction of SAREF(4BLDG) legacy
equipment in buildings will most likely not be compliant. In realty, m ost
buildings would therefore have a very low or zero score on the
interoperability criterion. In practice however, interoperability might
nevertheless be ensured in such building (e.g. by using open standards
which are currently not SAREF compliant). This risks to alienate
consumers and building experts and cause distrust in the SRI
assessment, since the evaluation does not correspond to their actual
user experiences in their building.
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1 One stakeholder proposed a particular assessment approach consisting o f
two elements:

1) Addition of extra domain focused on connectivity. In this domain, the
connection of TBS to a converged building network based on

international standard network protocol ETHERNET i IP would be
evaluated.
2) Attribution of additional scores to systems that provide WebServices to

interface with outside world
Evaluation by the study team:

This proposal provides an interesting simplified assessment process which
could fit into the current logic of the SRI assessment procedure. Some further
consid erations on practical aspects of this proposal include:

a) In the current SRI methodology, services are grouped according to
tangible building services: heating, cooling, electrical vehicle charging,
et c. This proposed new oO6domai ndndrdtkevi at es fr o
positions itself as a cross - cutting issue across all domains.

b) Opting for one specific communication protocol might not be favoured.
Although the proposed Ethernet IP protocol is open and commonly
used, a choice for one particular protocol is not technology neutral,
especially from the perspective of vendors and installers of bus -
systems. Even if one would opt for a more generic approach in which
other open protocols are allowed, the issue remains that a closed list of
accepted standards might evo Ive due to technological development.
Next, the IP protocol is rather a communication protocol, but does not
ensure semantic interoperability of services.

c) Simply having a webservice is not sufficient to have interoperable smart
services. A webservice canh  ave strict limitations on the available data,
does not necessarily allow the operational control of assets and might
have commercial restrictions (e.g. subject to fees, restricted access to
speci fic application providers, é&).

i One stakeholder proposed an as sessment approach which introduces a
network "network readiness" domain which should always be evaluated. In this

proposal, asetofso -cal |l ed fsmaowriacesodo would be introduced
the building |l evel on connecti vi toyr ka nrde aidnitneersospoe r «
macro-services would exclusively focus on the i mpa

t he grid and Cybérseeurtyy wauld be indirectly handled by
communication protocol services.

Evaluation by the study team:

This proposal bears many simi larities with the proposal described before. A few
additional comments can be raised:

a) The proposed structure of macro -services follows a different
methodological approach than the currently proposed SRI methodology
which is based on the evaluation of the functionality levels of smart

ready services. Blending two calculation procedures would significantly
complicate the SRI calculation methodology and would hamper the
communication on the method and the SRI results of a particular
building.
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b) Some ofthe prop osed macro -services overlap with functionalities in the
smart ready service catalogues (simplified method A and detailed
method B). This is for example the case with macro -service 3 AThere i
a dashboard to communicate the data collecte
the services on reporting facilities introduced in the different technical
domains.
c) The proposal would restrict interoperability impacts to the impact
criterion Aflexibility for the grid and St
however also encompasses the co mmunication of various technical
building systems within a building (and avoiding lock -in effects while
doing so). Interoperability of systems in the building (and not solely
related to the building -grid interface) can also lead to other impacts
including better energy efficiency (e.g. avoiding simultaneous heating
and cooling), more convenience and better information provision to the
occupants and facility managers.
d Some of the pr opfousnecdt i omascdr ocoul d potentially
the SRI service catalo gues A or B (at the onset of the SRI or in later
updates), preferably following the same methodological structure as

ot her services. E. g. a service on the dAtype
reads electricity consumptionodo coubtled be i ntrc
with a service on the set  -top box installed by an aggregator, provided
that this is reformulated in a technology -neutral way. To retain the logic
of the assessment process, additional services would preferably be
added to the existing domains instead o f introducing an additional
domain.
1 One stakeholder suggested to rely on external certification or assessment

schemes. It is suggested that in those countries where a framework for

building connectivity and systems interoperability exist; it could be ref erred to

in SRI assessment and potentially given additional scores in case of full

compliance.

Evaluation by the study team:

This could indeed be a valuable suggestion, but risks to blur the EU wide
recognition of the scheme and related benefits to struc ture the market of
smart technologies. If this option would be preferred, the study consortium
suggests to implement it as an additional information provision alongside

the SRI score, rather than introducing national assessment schemes in the

main SRI scor ing mechanism.

1.2.7.5 Consolidated proposal on treating interoperability

Based on the observations of the consortium and discussions with topical group
members, the study team consortium proposes to include interoperability in a
blended approach, combining the i mplicit approach and a voluntary inclusion of
information provision on interoperability aspects.

A formal evaluation of interoperability which affects the SRI scoring process is not

retained as a feasible option. Whilst interoperability is acknowledged as a very
important concern in relation to the SRI, there are significant limitations to the
actionability of the explicit evaluation of the interoperability. This approach would

require in -depth information on a very broad range of technology and
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implementa tion routes by numerous vendors. This information is usually not

readily available to an assessor and would require additional investigations.
Especially in the case of legacy equipment it might be very hard or even impossible

to retrieve sufficiently deta iled information. Furthermore, such an assessment
would need to be performed for many of the TBS present in a building (heating,
cooling, l'ighting, ventilation, BMSé) , requiring a
which would have important repercussions on the cost of an SRI assessment.
Furthermore, the SRI would in any case only provide a shapshot of the current

status of the interoperability features of the TBS. This is a fast -moving field, and
many software and hardware solutions emerge which allow intero perability despite
using different technologies and protocols, for example a DALI -to - KNX gateway to
integrate lighting and KNX control. Finally, this approach would require further

efforts to generate a broad consensus on standards and protocols that would be
accepted or the development of other definitions and calculation method to

explicitly rate interoperability scores. Due to the lack of definitions and
standardization and the intricacy of an on - site assessment process covering a very
wide range of prod ucts and technologies, the explicit evaluation of interoperability

as part of the SRI calculation methodology is not considered to be the preferred

option by the study consortium. This notion is well supported by the majority of
stakeholders, especially al  so from topical expert group B.

Instead, the proposal of the study consortium is to evaluate interoperability as
follows:

a) Implicitly, interoperability is evaluated as part of the standard SRI assessment:
a few services explicitly require interoperability i n order to achieve higher
functionality levels (some services such as MC -S1 and MC -S3 are specifically
introduced to this goal).

b) Additionally, information of interoperability aspects can be added to the SRI
format. This information does not affect the SRI score in itself.

This approach has been presented during the second stakeholder meeting in
Brussels and discussed and finetuned with the topical group B experts at multiple
occasions.

Part A: Implicit approach

The implicit approach to interoperability is embedded in the calculation
methodology and thus common across the EU. Instead of evaluating various
dimensions of interoperability for each of the TBS separately, technology neutral

services have been introduced in the SRI catalogue. S ome services are de fined in
a way that they can achieve higher functionality levels and impacts if they
demonstrate actual interoperability within systems. Many of the services
inherently require multiple sensors, actuators and controllers 84 to be interoperable
to collectivel y deliver the specific service. For example, a service related to room
temperature control requires a number of temperature sensors, distribution

pumps, heat generators, etc. to work together seamlessly 85 to deliver the required
service. Furthermore, specif  ic services have been included in the service catalogue

to express how TBSs in different domains can work together or provide
performance information in a single user interface across various domains.

84 Mostly from different vendors and OEMs (Original equipment manufacturers)

85 In terms of interfaces and sensor interpretation
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Inherently, some level of interoperability will be requ ired to make such services
actionable at all, hence better interoperability would positively affect the SRI score
of a particular building.

Part B: Supplementing the SRI label with additional information on
interoperability

The additional information coul d either be optional or mandatory for the
implementing bodies. The suggestion of the technical study team is to have this
information as an optional add -on, leaving it to the discretion of the implementing
bodies to include it as an optional assessment or even an obligatory assessment
(e.g. for particular building types).

The proposal of the technical study team is to develop this additional information
provision in two stages:

1 Inafirst version of the SRI , the information provision would entail a listing
of the communication protocols of the various TBS. In case this information
could not be obtained, this could also be explicitly indicated.
1 In future iterations of the SRI , a dedicated evaluation of interoperability
aspects could be added.
Asuggestiont o structure this evaluation has been proposed by the study team.
It consists of the evaluation of two interoperability aspects on domain level:
1. The extent to which TBS are capable of sharing operational data (e.g.
current and historic energy consumption da ta) th rough an open
protocol.
2. The extent to which TBS can also be controlled through an external
signal; e.g. through external smartphone apps or building energy
managers which can access the actuators through an open and well -
documented API.
This approac h was tested by some topical group B members on actual case
study buildings. The appraisal of the technical study team is that this
approach is promising, but requires further investigation, testing,
standardization and development of datasets. It should t herefore not be
part of the first version of the SRI, but can be added in future updates once
fully actionable.

Implementing bodies could be allowed to also include information retrieved from
national certification schemes on interoperability aspects, and communicate these
results alongside the SRI assessment documents.

1.2.8 CONNECTIVITY

In principle, the level of connectivity that a building offers to external data
networks could be a factor that determines its smartness i atleast to the degree
that limitatio ns in connectivity would inhibit it from fulfilling certain smart services.
Besides connectivity of the building to external data networks, the terminology of
connectivity is also used in relation to communication of technical building systems

in the build ing (e.g. through wireless access, bus networks, low power IOT
networks, etc. The latter will not be evaluated separately, as it is an essential part
of the technical interoperability of TBS (see 1.2.7).
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While th e EU has established an option for Member States to introduce a
broadband -ready label for buildings, and a few Member States have implemented

such a label, most have not, and the criteria applied do not appear to be
harmonised. In practice, it is not clear how much any actual implementation of
the SR, at least in its initial stages where Method C is not envisaged, would be
hindered by broadband access constraints unless there were no broadband access

at all, or it was at a very low level. It seems prudent therefore to allow the SRI to
be complementary with broadband -ready labels where they exist, but otherwise

not to explicitly assess connectivity. An alternative approach would be to identify

an absolute minimum degree of connectivity (e.g. in terms of bitr ate or latency of
an internet connection) below which some SRI penalty would be applicable. A

caveat of this approach is that the SRI in that case not necessarily reflects on the
readiness of the TBS of the building, but also blends this with notions on th e
presence and quality of a communication grid, which are not under the control of

the building owner or investor. Data connectivity is to a large extent governed by
market offerings of external players (e.g. fiber to the building or 5G access will

depend on commercial companies offering these services, and not to intrinsic
qualities of the building). Furthermore, a higher connection speed or lower latency

does not directly relate to a smarter operation of the building, for most services a

basic connection would suffice.

In line with the implicit approach suggested for dealing with interoperability issues

in the SR, itis therefore suggested to treat connectivity as an implicit requirement

to some of the services - e.g. in relation to monitoring and control through
handheld devices, or flexibility aspects requiring minimal digital connectivity i but
not to perform an explicit assessment. This proposal has been discussed with

topical group B in a conference call on 4 November 2019. The topical group experts

agree that a separate assessment would be out of scope of the SRI and are
supportive of the suggested approach.

1.2.9 STANDARDISATION AND C ODIFICATION OF SERVI CES AND
FUNCTIONALITY LEVELS

Standards can contribute to the development of an SRI by assisting in ident ifying
or quantifying functionalities and services in a fast and harmonised way. The

services in this study were to a large extent sourced from standards. ANNEX B
provides an overview of the main standards related to smart buil dings, as

identified during the first technical support study.

This is especially the case for many of the services sourced from EN 15232 O0Energy
Performance of Buildings o Impact of Building Automation, Controls and Building
Ma n a g e me(madwe M10). Thi s standard is the overarching standard that

model s the i mpact of BACS on a buildingbs energy ¢
developed by CEN/TC 247 and part of a series of standards aiming at international

harmonization of the methodology for the assessment of the energy performance

of buil dings, called AEPB set of standardso. Thi s
and technical building management (TBM) functions and categorises them in line

with the modular structure defined by the over -arching EPB standard (EN ISO

52000 -1). Other examples of standards used include the lighting control systems

as defined in EN 15193 -1:2017, Smart Grid Use cases from IEC 62559 -2:2015,

etc. More general background information on relevant standards for smart ready
services is re ported in Annex D of the final report of the first technical support
study for the SRI.
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Standards will be used to support the definition of functionality levels and the
assignment of ordinal scores for impact criteria wherever possible, in particular

the impact criterion HfAenergy &efficiencyo. At presen

covered by any standards. Also, for several other impact categories, the
guantification of the impacts requires to some extent a subjective judgement at

this moment. This is the case , for exampl e, for i mpact
and "
performed by the individual SRI assessor but shall be defined as an integral part

of the SRI methodology. This can be defined, for ex ample, by means of a dedicated
expert group comprising representatives of academia, policy experts and relevant
industrial stakeholders (see also section 1.2.10 ). The SRI methodology is set up
in such away that itis sufficiently supple to be updated if more scientific evidence
becomes available to support a more accurate definition of functionality levels or
ordinal scores.

The suggested approach has been well received by stakeholders. One organisation
wrote in their white paper:

tandardization is key. The methodology should rely as much as possible

on standardized solutions. As proposed by the first study, the check -list
approach needs to assess the level of functionality of the different smart

services. Sta ndards are crucial to assess functionality levels and are
defined for most of the services selected by the first study (e.g. EN15232

for BACS). 6
1.2.10 THE PROCESS OF UPDATI NG THE METHODOLOGY
Numerous stakeholders stressed the importance of the methodology used t o]

update the SRI being sufficiently supple to ensure that new innovative services
can be properly represented within it. Some suggested that this meant that
reliance on conventional harmonised standards was inappropriate as these usually
took too longto b e updated.

During a discussion with Topical Group B 86 on this matter, one member reiterated
the need to set up a steering committee, responsible for updating the SRI
framework. Members suggested that the process of updating could largely be
copied from sta ndardisation processes, where typically 5 -year cycles exist. Shorter
cycles i e.g. 3 years i could be envisaged, although yearly updates are not
deemed necessary. In addition to the fixed updating cycles, it was suggested that
industry could be allowed to signal product innovations to the committee in case
important new services or functionality levels become available. Upon request

from industry, the committee could decide to advance an update if needed.
Following the discussion, the study team received a number of position papers
addressing the issue, in which the aforementioned are largely confirmed. However,
agreement on the frequency of the updating cycles is currently lacking.

1 A Steering Committee is needed to update the SRI framework every year to
ensure product innovations are included in the catalogue of services and
methodology. A subgroup of this Committee should be tasked to investigate
how to move towards Method C, i.e. move the SRI towards a quantitative
buil ding performance indicator. o

86 Topica | Group B: calculation methodology; Web meeting on 14/05/2019
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1 '[Our organisation] agrees that updating the SRI calculation methodology is
necessary to ensure it continuously adapts to changing technologies. [Our
organisation] welcomes the need for an updating procedure similar to the one
used to update standards being cons idered by the consultants, with a
dedicated expert group, updating if necessary, the SRI calculation every 5
years or less. In addition to these fixed updating cycles, [our organisation]
actually suggests allowing the industry to signal product innovations to the
committee in case important new services or functionality levels become
available. Upon request from the industry, the committee could decide to
advance an update if needed.’

Additionally, Topical Group C have been tasked to discuss a process for updating
the SRI methodology ; e.g. updating the service catalogue by adding or removing
domains, services, or functionality levels, etc. The topical group has made the
following recommendations in terms of format and process 87;

1 &t EU/Europe level the set of CEN/ISO Energy Performance of Buildings (EPB)
standards (developed for the EPBD's implementation, https://epb.center/epb -
standards/background/) seems like a good implementation avenue to consider
i.e. make the SRI methodology an EN (maybe also ISO) stan dard (EN SRI
standard would be adopted automatically at national level, although not
mandatory, easing the SRI implementation). As such the CEN SRI working
group could be integrated in the overall (envisioned) SRI platform and more
contentinterms ofrela  tions to other EN (maybe also ISO) standards would be
easily incorporated. High attention should be though given to the length of the
updating cycles i.e. the SRI might need shorter cycles because it is dealing
with fast evolving technology. 0

1 At national level the EPC schemes seem to be the most obvious
implementation avenues, which are by now mature and poses a lot of "dos and

don'ts". The SRI could be a voluntary or mandatory add -on on the current EPC.
It could thus be ensured that the framework of the E PC (which is widely
accepted and known by the public) acts as a multiplier for the SRI. At the same

time a go -to-the market could be a voluntary based scheme. 0

In the view of the study team this probably implies a process wherein there is a

standing body charged with ensuring the update of the SRIin response to technical
developments and any issues that arise from its implementation. The process of
inaugurating, resourcing and maintaining such a body is discussed in section3 .3.

8 The full report of topical group C can be found on www.smartreadinessindicator.eu/stakeholder
consultation
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1.3 ACTiVITY 3. TECHNICAL R ECOMMENDATIONS FORT HE DEVELOPMENT OF

THE CALCULATION METH  ODOLOGY OF THE SRl

The main objective of this activity is to provide technical input with regard to the
calculation methodology of the SRI that enables the Commission Services to draft

the methodolo gy according to the framework provided in the amended EPBD. A
key challenge to reaching this goal is to ensure mapping of the smart ready
services and their impacts over different KPIs (e.g. energy, comfort, health and

well -being, grid interaction, etc.) t hat both correctly reflects the expected
performance of smart ready technologies and is endorsed by the stakeholder
community and Member States.

As a starting point, this activity builds on the outcomes of the critical review in
Activity 1 and reflects on the updated technical recommendations for the SRI
definition and associated smart service catalogue of Activity 2 to identify possible
updates and improvements to the calculation methodology. Thus, the focus is on

the translation of the functionality leve Is of smart ready services to the final SRI
score of the building being considered. For the SRI to both (i) resonate with
building occupiers, service bill payers and owners and (ii) ensure it reaches its
goal of stimulating the uptake of smart technologies in buildings, the integrity and
credibility of the SRI are of essence. In other words, a higher SRI score should
correctly reflect the greater ability of a building to adapt to the needs of its users,

to optimise energy efficiency and to adapt to signals from the grid.

This section presents a consolidated calculation methodology for the SRI. The
presented methodology is the result of:

1 a critical analysis of the ordinal scores for the smart ready services in the
service catalogue for  all impact criteria

I an evaluation of different propositions of weighting schemes to aggregate the
scores for the selected impact domains to an overall SRI score and by extent
an evaluation of the selected impact domains themselves

a triage process to identify the optimal set of evaluated technical building services
in relation to the specific building context (e.g. residential versus non -residential,
climate region, etc.). Throughout the study, the technical study consortium have
presented intermediate iterations of the calculat ion methodology to th e
stakeholder community, and have captured their feedback for further refinement.
This includes various discussions with the topical B expert group which was set up
to support the technical study on methodological issues as well as the feedback
captured from the public beta testing (see section 5.1.3 ). White papers, open
public surveys (e.g. the feedback form on the second interim report) and direct
interactions further fed into the discussion.
1.3.1 DOMAINS
The f irst SRI study presented 10 domains in the SRI:

1. Heating

2. Cooling

3. Domestic hot water
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Controlled ventilation 88

Lighting

Dynamic building envelope

On-site renewable energy generation
Demand -side management

. Electric vehicle charging

10. Monitoring and control.

©CoND g A

Feedback received on the first technical study indicates that some stakeholders
would like to see additional domains, including the following.

9 Transportation systems: lifts/escalators/walkways
Although currently outside the scope of the EPBD, transportation sy stems are
an interesting suggestion, as they are linked t
may potentially include smart services that contribute to occupant needs and
energy savings. The study team suggests to consider including this domain in
a later step.

1 Safety and security: alarm systems, DAF and intrusion/fire protection
This is considered to be outside the scope of the EPBD but could be an optional
SRI domain in a later step.

1 Comfort and sustainability
SRTs that link to both comfort and energy consumpti on are currently included
in the SRI. Other comfort aspects are deemed out of scope but could be an
optional SRI domain in a later step.

1 Water consumption and management
Although smart services (such as monitoring) that would respond to the needs
of occu pants can be imagined, there is no clear link to either energy
consumption or demand side flexibility towards the energy grid. As water
consumption is not part of the EPBD, it is deemed to be out of scope for the
SRI but could be considered as an optional SRI domain in a later step.

1 Material use
Although material use is a crucial theme in sustainability, there is no clear link
to building smartness. It is therefore deemed to be out of scope for the SRI.

1 Communication network (e.g. Wi -Fiand LAN/broadband _speed and availability)
Many services rely on a communications network to connect to other TBSs, a
BACS or the grid. Also, in a number of cases, higher functionality levels of
services related to controllability and demand side flexibility include the abil ity
to react to price signals from the grid. In these cases, smart meters are a
required piece of infrastructure to enable functionality.

Within the scope of the SRI, infrastructure is not assessed explicitly but is
valued implicitly as a prerequisite for other smart services. In other words,
infrastructure is only valued when the smart service it enables has been

88 Controlled ventilation refers to a ventilation system with air pow rates that are ¢ ontrolled based on
settings chosen by the user and / or other parameters on the indoor environment (e.g. indoor air
quality, thermal comfort).
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installed. A more  explicit consideration of connectivity could potentially be
included in future updates of the SRI.

1 Passive design features
During and after the first technical study, some stakeholders raised a
discussion on ways to value active versus passive measures in the SRI scheme,
with active measures being understood as enhancement of technical systems
by smart (control and communication) technologies and passive measures as
those related to the design of the building (e.g. passive shading). Using the
example of shading versus active cooling, a member of Topical Group B argued
that, from an energy efficiency perspective, passive measures a re preferred.
He stressed that designers should be oriented towards passive measures by
building codes or other regulations implementing the EPBD, before moving
towards active measures. The SRI should avoid promoting active measures
over passive measures a nd link to local building regulation.

The study team believes that a distinction should be made between two
elements: (i) the passive design feature itself and (ii) the (potential) dynamic
management capability of such a feature. The first element refers to measures
such as rational window  -to-wall ratios, window overhangs or sufficient thermal

mass to prevent overheating. The examples given do not entail any dynamic
management capabilities and therefore do not fit  within the scope of the SRI.
They are, how ever, covered by EPCs.  This remark illustrates the relevance of
aligning with other frameworks and schemes, as discussed in Task 1 Activity

2. A second element relates to the dynamic management capabilities of passive

features, e.g. automated control of so lar shading devices. Although solar
shading can be seen as a passive measure, the controls of solar shading can

have different degrees of smartness. Therefore, dynamic control of passive
measures does fit within the scope of the SRI and is already represen ted in the
service catalogue.

1 Monitoring of user behaviour
Monitoring and providing information on building metrics related to energy
efficiency and comfort (gas consumption, temperatures, etc.) are already
included in the SRI. Monitoring of activities o r presence of occupants is
considered relevant only if this enables the building to perform better on the
three smartness aspects listed in the scope of the EPBD. For this application,
specific services are foreseen in the current service catalogue. The st udy team
does not perceive a need to add a dedicated domain for such services.

9 Air circulation
This is understood by the study team as air circulation that is not caused or
prevented by a controlled ventilation system, which is already covered in the
SRI. These controlled ventilation systems include both mechanical ventilation
systems (i.e. through the use of one or multiple fans) and controlled natural
ventilation systems  (i.e. through the control of ventilation openings, potentially
based on IEQ paramet ers). Examples of such air circulation are unwanted
draught (potentially resulting in comfort and health issues) or uncontrolled
natural ventilation (potentially leading to good indoor air quality without a need
for a controlled ventilation system). Neithe r example has controllability,
therefore both are considered to fall outside the scope of the SRI.

9 Noise reduction
Although noise and acoustic comfort are relevant to comfort and to health and
well -being, acoustic performance is governed by design choic es (such as
adequate sizing or sufficient dampers) and not by clearly identified TBS
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(dynamic) capabilities. Therefore, at this stage noise reduction is not relevant
for inclusion in the SRI.

1 Seismic damage prevention
Although seismic damage prevention i s relevant within the scope of the EPBD,
it is governed by design choices and not by clearly identified TBS (dynamic)
capabilities. Therefore, at this stage seismic damage prevention is not relevant
for inclusion in the SRI.

As mentioned in section 1.1, a clear definition of the scope of the SRI is crucial for
determining which aspects are out of scope and which ones may be relevant. Some

aspects do not fit within the scope of the SRI but are taken into considera tion in
other initiatives. Therefore, it is also important to identify potential linkages to

other initiatives.

Apart from the suggestions for additional SRI domains, the study team has
investigated possibilities for further optimising the definitions of the currently
included domains. At this stage, two major changes are envisioned.

1. Change o f sceipEE nemewabl e enerqgy generati or
el ectricityo
Currently, the-sdbeamairmnéwabl e energy generatio

services that monitor, foreca st and optimise the operation of decentralised
power generation and control the storage or delivery of energy to the
connected grid. A few comments can be made about the current definition:

1 The domain favours on -site generation over centralised renewable
energy generation or the delivery of renewable thermal energy in
district heating systems, even though such solutions may be equally
beneficial towards decarbonisation; as such, it could be argued that the
domain cannot be considered technology -neutral ;

1 Many renewables, such as solar energy and wind energy, cannot be
controlled in terms of energy efficiency, nor do they directly respond to
the needs of either the occupant or the grid. Generally speaking, the
presence of these renewables as such does not mat ch the definition of
smartness according to the SRI. Smartness can be attained by
improving demand side flexibility, e.g. by introducing storage capacity
or by implementing combined heat and power (CHP) ;

1 Services with respect to storage are included in the domain, but the
domain name fienergy generationo ;does not cl ec

i The domain mainly focuses on electricity consumption, as the
production of renewable thermal heat (e.g. thermal solar panels or the
heat produced by a CHP) is already covered i n the heating domain

1 Other smart services related to electricity consumption are currently
not covered in any other domain. Although adding supplementary
services is not envisioned for the first edition of the SRI, the inclusion
of this domain could facil itate gradual inclusion of additional smart
services related to electricity. If this scope would be expanded in future
iterations of the SRI, this domain could potentially include various other
services, e.g. monitoring of (domestic) electricity use, (smar t)
controllability of plug loads and white goods, lifts and escalators.

2. Redi stribution of the s-iwiecaeansaniametmeeatd elmanad n
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The domain fdemaméinagement o and the impact cri
flexibilityo strongl ythexoestioneof vwhatherdenfahdi s -r ai ses
side management should be seen as a technical building system (similar to

a heating system or ventilation system) or rather a service that contributes

to a certain feature, such as energy flexibility. Although the services i n the

domain demand -side management are highly relevant to the SRI, in

particul ar towards i ncreasing t he flexibilit:
consumption, it can be argued that most of these services are strongly

linked to a certain TBS. As such, in many ¢ ases these services can be

directly linked to one of the other domains, such as heating, cooling or

domestic hot water. The remaining services include encompassing services

that manage interactions or harmonisation of TBSs and the grid. These

servicescoul d be included in the domain fimonitoring

The studyteam have redistributed  the services to the domains most closely
related to each service. As a result, the definition of a dedicated demand -

side management domain becomes obsolete. This redi stribution may also
ease communication, since the term ADSMoOo is |
wider public, despite being a well -known concept among experts. It should

be emphasized that the redistributing of services does not reduce the
importance ofdemand  side management and grid control. On the contrary,

the updated detailed service catalogue (see section 1.3.4 ) now contains 17
services that include DSM and the use of grid signals, whereas formerly

only 12 grid -related services were included.

-
S
o . . domestic controlled o dynamic on site demand electric monitoring
zZ fedting ceollig hot water | ventilation lighting building renaweble side ma- vehicle and control
T enveloppe energy nagement charging
O > generation
— =
=
(o
D =
-~ 0
=1
S
: domestic controlled e dynamic electricity electric monitoring
E cesiing hot water | ventilation lighting building vehicle and control
T enveloppe charging
O >
w
=5
2 E
N0

Figure 14 - Changes to the domains
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1.3.2 | MPACT CRITERIA

The services in the building service catalogue translate into different impacts

related to the three key functionalities defined in the amended E PBD, namely the
energy performance of the building, the building users and the energy grid. During

the first technical study, eight impact criteria were identified to cover the intended

pillars defined in the amended EPBD.

1. Enerqgy efficiency refers to the i mpacts of smart ready services on energy
saving capabilities. It is not the whole energy performance of buildings that
is considered, but only the contribution made to this by smart ready

technologies, e.g. energy savings resulting from better control of r oom
temperature settings.
2. Energy flexibility and storage refers to the impacts of services on the

energy flexibility potential of a building.
3. Self-generation refers to the impacts of services on the amount and share

of renewable energy generation by on -site assets and the control of self -
consumption or storage on the generated energy in order to provide more
autonomy in terms of security -of -supply to the building.
4, Comfort refers to the i mpacts of services on occup

conscious and unc onscious perception of the physical environment,
including thermal comfort, acoustic comfort and visual performance.
5. Convenience refers to the impacts of services on convenience for
occupant s, i . e. the extent to which services
occupant, such as by requiring fewer manual interactions to control the
TBS.
6. Health and well -being refers to the impacts of services on the well -being
and health of occupants. Not being harmful in this respect is a strict
boundary condition required of all services included in the SRI assessment.
On top of the strict basic requirements, this category valorises the
additional positive impact that some services could also provide, e.g.
smarter controls could deliver an improved indoor air quality compared to
traditional controls, thu-$beingai sing occupantsd w
7. Maintenance and fault prediction refers to a utomated fault detection and
diagnosis , which has the potential to significantly improve maintenance and
operation of the TBS. It also has potential impact s on the energy
performance of TBSs by detecting and diagnosing inefficient operation.
8. Information to occupants refers to the impacts of services on the provision
of information on a buildingds operation to oc

In light of an optimization of these impact criteria to establish a streamlined
methodology, the study team reviewed the suggested impact criteria and verified
their scope and applicability within the framework of the EPBD.

The analysis revealed an overl ap betaween dmredergy
fiseddnerati ono. The former acknowl edges services t
side flexibility (the ability to shift loads in time) or the ability to store energy, with

a clear focus on the advantages for the energy grid. The latter also rewards

services that allow for energy storage, but from a user perspective. The focus is

shifted towards providing more autonomy in terms of security of supply. It can be

argued that autonomy should be seen as convenience for the occupant (e.g.

guaranteed continu ity in energy provision).
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In conclusion, t he study team hasomitted t he i mpact <cr-géperani daseée] f

since the advantages of energy storage towards the grid are covered by the impact

criterion fenergy flexibility and entfitsrfarg e 0 ,
autonomy within the criterion ficonveni enceo.

e |

<

O

=z

5

B

'c‘B_ Ia Energy efficiency Maintenance &

2" TECHNICAL

STUDY

1.3.3

fault prediction

Maintenance & Health Energy flexibility
fault prediction wellbein pant ag

Energy efficiency

Figure 15 - Changes to the impact criteria

MULTI - CRITERIA ASSESSMENT METHOD

1.3.3.1 General methodological structure

Under the SRI methodology proposed in the first technical study , the smart
readiness score of a building is a percentage that expresses how close (or far) the
building is from maximal smart readiness. The higher the percentage is, the
smarter the building. The process to calculate this global score is straightforward.

1.

First, smart ready services are assessed individually. Services available in

the building are inspected and their functionality level is determined. For

each service, this leads to an impact score for each of the seven impact

criteria (energy savingson s ite; flexibility for the grid and storage; comfort;
convenience; health and well -being; maintenance and fault prediction;
information to occupants) considered in section L3828

Once the impact scores for all these individual se rvices are known, an
aggregated impact score is calculated for each of the nine smart -ready
domains considered in section 1.3.1 . This domain impact score is calculated

as the ratio (expressed as a percentage) bet ween individual scores of the
domain services and theoretical maximum individual scores.

For each impact criterion, a total impact score is then calculated as a
weighted sum of the domain impact scores. In this calculation, the weight

of a given domain wi Il depend on its relative importance for the impact
being considered. The definition of these weighting factors will be discussed

in section 1.3.3.2 .

The SRI score is then derived as a weighted sum of the seven t otal impact
scores. Again, the weight allocated to each impact will depend on its
relative importance for the smart readiness of the building. The definition

of these weighting factors will be discussed in section 1.3.33 .
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To summarise, the SRI impact score can be calculated as follows:

N=Axa+Bxb+Cxc+Dxd+Exe+Fxf+Gxg (1)

where:

N is the total SRI impact score, weighted score by domain

A =the impact score (07 100) for energy savings

B =the impact score (O 1 100) for energy flexibility and storage

C =the impact score (0 7 100) for comfort

D =the impact score (0 T 100) for convenience

E = the impact score (0 T 100) for health and well  -being

F = the impact score (07 100) for maintenance and fault prediction

G =the impact score (0 1 100) for information to occupants

a = the impact weighting (0 T 100%) for energy savings

b = the impact weighting (0 1 100%) for energy flexibility and storage
¢ = the impact weighting (0 T 100%) for comfort

d = the impact weighting (0 1 100%) for convenience

e = the impact weighting (0 T 100%) for health and well -being

f = the impact weighting (0 T 100%) for maintenance and fault prediction
g = the impact weighting (O T 100%) for information to occupants.

=4 =8 -8 _8_9_9_9_92_-92_-2._--4_-29_--29_-2._-2°

Next, this impact score is normalised by dividing it by the maximu m obtainable
impact for a particular building. This ratio, expressed as a percentage, is the SRI
score of a building or building unit.

The following paragraphs describe potentia I methods for defining the weighting
factors to aggregate scores on domain and impact criterion level, and eventually
to a single score SRI indicator.
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SRI - CALCULATION METHODOLOGY

SRI

ONE SINGLE SCORE CLASSIFIES
THE BUILDING'S SMART READINESS

7 IMPACT CRITERIA
The total SRI score is based on average of total scores on 7 impact criteria.

flexibility SR wellbeing maintenance & | information
energy for the grid & health fault prediction | to occupants
x%

An impact criterion score is expressed as a % of the maximum
score that is achievable for the building type that is evaluated.

energy theoretical maximum

a= b=
not every domain is

@ score max. building
considered to be

9 DOMAINS relevant for each

One impact criterion score is the weighted average of 9 domain scores. impact criterion

A domain score is based on the individual scores for each domestic
of the services that are relevant for this domain. hot water

heating
i domain services A B C
impact score (a)

max. building score (b)

DOMAIN SERVICES

All relevant domain services are scored according to their functionality level.
service A service B service C service D S = service F

Functionality 0 @

Functionality 2
Functionality 3

Depending on the building type
or design some services are not
considered relevant.

Most of the services service A
will affect also the
other impact Function
criteria’s as shown in  FEiEs

this overview matrix. -

Eunctionality 2

Functionali

Figure 16 - overview of the SRI calculation methodology
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1.3.3.2 Vertical aggregation: weighting factors for services and domains

A two -step approach is applied to aggregate the scores of the individual services

to a single impact score for each impact criterion. First, the ordinal scores of the
individual services are aggregated to a domai n score. Second, the domain scores
are aggregated to a single impact score. Different approaches can be envisioned

for defining the weighting factors for domains.

Aggregation of services to the domain level

In the first technical study, equal weighting wa s suggested for the aggregation of
services to the domain level. Consequently, each service within a domain is
assumed to be of equal importance. Although it can be envisioned that the actual

impact of services differs, insufficient data are currently avai lable to accurately
quantify the actual impacts of each service related to each impact criterion. The

study team suggests proceeding with the implementation of equal weightings at

this stage. However, the methodology is sufficiently flexible to implement
weighting factors on service levels should these become available at a later stage

(for instance, when a metered, performance -based SRI is developed).

Aggregation of domain scores

The aggregation of domain scores for a single impact score accounts for the
relative importance of the domains in relation to the impact criteria. As discussed
in sections 1.2.3 and 1.2.3.2 , the relative importance should depend on the local

context (e.g. climate) and building type (e.g. residential versus non -residential
buildings). Additionally, further distinction with regard to usage of non -residential
buildings can be envisioned (e.g. offices, healthcare facilities, education institute,

etc .), although this is not implemented in the methodology set out in this report

Conceptually, three approaches for aggregation can be envisioned.

1. T h eequal weighting O approach prescribes a summati on
score of each evaluated service relative to the sum of the maximum ordinal
score of those evaluated services.

This approach diverts from the ambition to weight the domains (and/or
services in the domain) in order to reflect their relative importance to the

total score for an impact category. | n contrast, an equal weight is given to
each service domain and to each of the services within a domain. Note that

the hierarchical approach is maintained between domains and services
within a domain. Consequently, a domain with more services will not have

a higher weight than one with fewer services listed in the service catalogue.

2. Thepredlicted impact 6 approach prescribes a weighting
domains (and services within a domain) that reflects the estimated impact
of that service on the overall score per impact category.

With this approach, the weight of domains (or specific services) can differ
for the various impact categories. For example, the services in the heating
domain might jointly account for 60% of the obtainable score for the

flflenersgayvi ngso i mpact category, whereas for ot |
fifconveni enced or Acomforto, the relative weigh
lower, e.g. 25%. Thus, this expresses that added smartness to the

operation of cooling systems, ventilation, etc., also offers significant

comfort and convenience benefits, even though for a particular building
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their impact in the total energy balance is much lower than the energy
expense of the heating system.

One of the main limiting factors in developing such an approa ch is the lack
of generally accepted calculation methods or even comparison frameworks
that allow the differentiation of the importance of the domains in the total

score for some of the i mpact <categories. For t

savingso0, gowdes cap previde valuable input (e.g. statistical
building stock data, EPCs and standards such as EN52016 and EN15232).

To the knowledge of the consortium, for many of the more qualitative

impact domains (convenience, information provision, etc.) no sci entific
evidence is available to support the calculation of weighting factors.
Weighting factors will therefore have to be established through other
methods, e.g. expert groups or public questionnaires. In any case, deriving

scores should not be based on i nterpretation by individual SRI assessors,
but should be defined in the method to ensure a fully replicable SRI
assessment.

3. Theendigybalance o6 approach prescribes a weighting

domains (and services within a domain) that reflects the estima ted impact

of that service on the buildingbés energy bal an

The weight given to a certain service could reflect the importance of that
service in the overall energy use of the building. Typically, an energy
balance allows the derivation of the relative i mportance of different
domains. To take into account climatic conditions, an energy balance could

be derived for a given building type (e.g. residential buildings) in a certain
climatic zone. Statistical building stock data allow the generation of default
weighting factors for a given climatic zone. For buildings that have (or are

in the process of obtaining) an EPC, it could be envisioned that the
weighting factors for energy savings are derived from the EPC calculation.

As such, the SRI calculation includ es not only climatic conditions but also
individualised building characteristics.

Given the lack of quantification schemes for some of the impact categories

(e.g. convenience, well  -being, information to occupant), one could consider

to extrapolatethewei ghti ngs for the i mpact category
impact categories. In other words, the influence of all services is associated

with the i mpact on a buildingbds energy use.

Discussions with Topical Group B resulted in the following conclusions 89,

1

The idea of the predicted impact method was well received. However, it was
acknowledged that no solid grounds for the quantification of these weighting

factors are readily available. For domains related to energy consumption,
weightings could be derived from a n energy balance (hence: energy balance
method). For the quantification of the weighting factors for other impact

criteria, other sources should be found. Stakeholders were asked to provide

data sources that may support the definition of weighting factors, but the study
team did not receive any significant sources.

Focusing on energy -related impact criteria, there is strong support for using
existing energy performance certificates to derive weighting factors. This

8% Topical Group B: calculation methodology T web call 7/5/2019
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approach solves the need to differentiate for different climate zones and
different building types, as the relative importance of each domain would

already be reflected in the EPC energy balance. The study team added that it

could only be applied to buildings that already have an EPC or which unde rgo
an EPC and SRI assessment at the same time. It is currently envisioned that

the SRI is applicable to all buildings. The study team therefore suggests a

mixed approach, where default weighting factors are defined using statistical

data from the national building stock, but EPC weightings may/must be used

when available. The link with EPCs is further investigated in the exploration of
implementation pathways (section 2.1 of this report)
9 Little to no support was found for the equal weighting approach, except for

those impact categories for which weighting factors cannot be quantified using
scientific evidence and where no clear evidence for prioritising domains is
avail abl e; ficonveni enceo, i c o mf ebeibgd w are d fiheal t
mentioned as potential examples.
1 The energy balance method was generally well supported for impact criteria

rel ated t o energy consumption. AEnergy savings
exampl e, but energy bal ance weightings ywould als
flexibility and storageo and fmaintenance and
these weightings to occupant -rel ated i mpact criteria such a

ficonveni enceo or Abbimgawas genemlly dot wekk dugported.

Based on the input from stakeh olders, the study team has developed a hybrid

approach. The study team suggests applying the energy balance method for all

impact criteria that are directly linked to energy. In particular, this includes

ffenergy savingso, Aimai nt enanceandnddldxibildytgewd pr edi ct i @

storageo. It should be noted that it is currently
from the energy balance for all domains. The contribution of the domain
fimoni tori ng atypitallccanmdt bre ddrivied from an energy ba lance. Also,

the impact of a dynamic envelope is typically not quantified in an energy balance.
The proposed method attributes a fixed weighting factor to these domains, e.g.
20% for monitoring and control and 5% for dynamic building envelope, with the
rem aining 75% being determined from the energy balance.

The i mpact criteri a corresponding t o t he needs
fificonvenienceo, Ainformation t o ochengagursad, and Ahe
different approach. Although the study team ackn owledges the advantages of

implementing weighting factors based on the predicted impact, no objective
sources are available. Therefore, an equal weighting is believed to be the most
suitable compromise.  Figure 17 provides a visual representation of the suggested
approach. It should be noted that some domains have no impact on certain impact

categories. For i nstanckeei nfylbe ad ntlhy aanfdf ewealIsl t he d
ventilation, lighting and dynamic envelope. The weigh ting factor for the other

domains will be set to zero, and an equal weighting will be applied to the relevant

domains.
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ONE SINGLE SCORE CLASSIFIES

THE BUILDING'S SMART READINESS E /ﬂ

SRI

, Energy savingsand &% Respond to user Respond to needs
; operation m needs of the grid

Infurmamn to Energy flexibility

Energy savings Maintenance & Health &
fault prediction Convenience wellbeing occupants & storage
Heating 11,4%
Domestic hot water 10% 11,4%
Cooling 16% 10% 20% 11,4%
Controlled ventilation 16% 10% 20% 11,4%
Lighting 16% 10% 20%
Electricity 10% 11,4%
Dynamic Envelope 5% 5% 16% 10% 20% 11,4%
EV Charging 10% 11,4% 5%
Monitoring & Control 20% 20% 20% 20% 20% 20%
STEP 1: STEP 3:
FIXED WEIGHTS ENERGY BALANCE WEIGHTS (depend on climate
zone)
Figure 17 - Proposed approach for domain weighting factors
Methodology for calculating weighting factors for e nergy -related impact

criteria

This section describes the suggested methodology to determine domain weighting

factors on the EU level. To reflect the importance of the domains, tailoring to
geographical context and building context is foreseen. Regarding th e building
context, the default weighting factors currently distinguish between:

1 Residential buildings
1 Non-residential buildings

Although a break -down of non -residential buildings into various building types
(of fices, healthcare, aldey msuffident rdatd & )currentty desir
available to quantify this breakdown.

Regarding the geographical context, 5 climate zones have been defined:

1 Northern Europe: Denmark, Finland, Iceland, Norway, Sweden

I Western Europe: Austria, Belgium, France, Germany , Ireland, Liechtenstein,
Luxemburg, the Netherlands, Switzerland, United Kingdom

1 Southern Europe: Cyprus, Greece, Italy, Malta, Portugal, Spain

1 North -Eastern Europe: Czech Republic, Estonia, Latvia, Lithuania, Poland,

Slovakia
1 South -Eastern Europe: Bulgar ia, Croatia, Hungary, Romania, Slovenia.
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To determine the weighting factor for a climate zone, national statistical data from
the Building Stock Observatory % (BSO) is used and a weighted average is

calculated using the population of the respective countri es. The building stock
observatory data distinguishes between the following end -uses:

1 Space heating

1 Space cooling

1 Water heating

9 Lighting.

Additional operations are needed to obtain a weighting factor for the controlled
ventilation domain, as it is no t included in the BSO energy balance. The energy
demand related to controlled ventilation consists of two components: the
(auxiliary) electricity demand for fans and the contribution of ventilation to the

energy demand for space heating (= ventilation loss es). The ratio between the
average transmission heat loss coefficient and the average ventilation heat loss
coefficient is used. For details on the calculation procedure, please consult the
guidance document (0, section 3.1.1.1).

To determine weighting factors for the cooling domain, additional data is required.

Many buildings across Europe do not have a mechanical cooling system. This

means that T to avoid underestimation of the importance of the cooling domain T
the national energy consumption for cooling should only be applied to those

buildings equipped with a mechanical cooling system. Two types of data were used

to determine the weighting factor for cooling:

1 the annual, national energy consumption for space ¢ ooling: the building stock
observatory: https://ec.europa.eu/energy/en/eu -buildings -database

91 the share of buildings equipped with mechanical cooling installations, broken
up by country and by building type (residential or non -residential):

https://heatroadmap.eu/wp - content/uploads/2018/11/HRE4 D3.2.pdf

To determine the weighting factor for a climate zone, n ational data is weighted
using the population of the respective countries. Countries with no data on the

energy consumption for space cooling have been excluded from the calculation, to

avoid a negative impact on the weighting factors.

Despite the correcti  on for buildings without cooling, the obtained weighting factor

is 0% for some conditions (residential buildings in Northern and North -Eastern
Europe). Other conditions lead to very low weighting factors as well. Until better
gquantitative data is available , it is suggested to apply a fixed minimum weighting

for the cooling domain (e.g. 5%), or to allow adaptation to the local context.

The obtained weighting factors can be found in the respective service catalogues
in ANNEX E and 0.

9 https://ec.europa.eu/energy/en/eu -buildings -database
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1.3.3.3 Horizontal aggregation: weighting factors for impact criteria to
obtain a single score

Based on the first technical study and the input and feedback received from
stakeholders, Member States and the Commission during and after that first study,
three proposals were introduced focusing on three principal alternatives in defining

the impact criteria. These proposals vary in the relative importance they attribute

to seven previously defined impac t criteria and relate back to the initial EPBD
definition °!. The proposals are:

1 Proposal 1: seven impact criteria as suggested by the first technical study on
the SRI

1 Proposal 2:  three impact criteria aligned to the EPBD functionality domains

1 Proposal 3: seven impact sub -criteria (SRI1) that are aggregated to three
impact criteria (EPBD).

The implications on the calculation methodology can be threefold. It can
potentially affect (1) the definition of the scores at the impact criterion level, (2)
the relati ve weight of the impact criteria and (3) the communication relating to
the impact scores.

First, the proposals could issue a change in the ordinal scores attributed to impact

criteria. Currently, for every functionality level of every service an ordinal s coreis

attributed to each of the seven impact criteria. When following Proposal 2, only

three impact criteria would be retained. Consequently, instead of attributing a

score for Acomfortd or Aconvenienceod separately, a
relect s the i mpact of a given service on the fAneed
general terms. Given the relatively wide scope of each of these three impact

criteria, the definition of the ordinal scores is at risk of becoming less transparent

and objective. In t he case of Proposal 3 (hybrid approach), the scores for the

seven impact criteria would be retained, but an aggregation (using a certain

weighting) would be applied.

Second, the proposals could i but do not necessarily have to i affect the
contribution of an impact criterion on the single SRI score. In the first study, an

equal weighting was proposed for the impact criteria. As such, the following
weightings would be obtained:

I Proposal 1 : equal weight for each impact criterion, namely 14.3% (= 1/7)
1 Proposal 2 : equal weight for each impact criterion, namely 33.3% (= 1/3)
I Proposal 3 : equal weight for the EPBD impact criteria (33.3%), with equal
weights within each EPBD criterion:
o0 33% for fienergy performance and operationo
each fory isameirggso and fAmaintenance & fault

o 33% for ineeds of the occupant o, divided
ficomforto, Aconveniencbéingbeahdhiantowmht.
to occupantso

o0 33% for fenergy flexibility and storageo.

Third, the selected strat  egy will affect communication relating to impact scores.
In Proposal 1, communication is needed for seven impact criteria, whereas in
Proposal 2, only three impact criteria need to be addressed. The high number of
impact criteria in Proposal 1 increases th e volume of information to be conveyed

1 At the time of the discussion, 8 impact criteria were considered.

FINAL REPORT ON THEHNICAL SUPPORTHE DEVELOPMENT
OF A SMART READINBRESCATOR FOR BUILDINGS -114-



to the end user. A reduction to three impact criteria reduces the volume of
information, but since the scope of the impact criteria is broader, more information
may be required to clarify the scope of each criterion. In Proposal 3, the
exists to communicate on either of the two levels of aggregation, or even both.

1334

Energy efficiency

L/

Proposal 1: Seven impact criteria as suggested by the first
technical study on the SRI

ONE SINGLE SCORE CLASSIFIES o > g

THE BUILDING'S SMART READINESS B
SRI

o0

7 |49 |

Tech follow-up Comfort Convenience Information to

occupant

Health & wellbeing

option

(gAg)

Energy flexibility

and storage

9 Domains

Figure 18 - Seven impact criteria as

1.3.35

Proposal 2: Three impact criteria aligned to the EPBD functionality
domains

THE BUILDING’S SMART READINESS

\C /X
ONE SINGLE SCORE CLASSIFIES a n

SRI

suggested by the first technical study on the SRI

. e
Energy performance . . Respond to user Respond to needs of
and operation needs the grid

10 Domains

Figure 19 - Three impact criteria aligned to the EPBD functionality domains
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1.3.3.6 Proposal 3: Seven impact su b - criteria (SRI1) that are aggregated
to three impact criteria (EPBD)

ONE SINGLE SCORE CLASSIFIES

THE BUILDING’S SMART READINESS B /n

SRI

Y d

Energy performance
and operation

b W

Respond to needs
of the grid

Respond to user
needs

&
—
-
Energy efficiency Maintenance and Comfort Convenience Health & wellbeing
fault prediction

9 Domains

Figure 20 - Seven impact sub -criteria (SRI1) that are aggregated to three impact criteria
(EPBD)

The aforementioned options were presented to Topical Group B 9 and a SWOT
analysis was performed. The following could be concluded from the discussion.

Stakeholders have different views on the relative importance of certain domains.

The SWOT analysis shows diverse opinions about the weight given to impact

criteria tha t can be related to user needs. For example, in the first proposal, four

of ei ght i mpact criteria relate to t hkeeiumsged,s

(fAco

ficonveniencedo and Ainformation to the occupanto)

weighting this results in 50% of the SRI score being related to user satisfaction %,
The SWOT analysis points out that some stakeholders identify this as a strength

of this approach, while others see this as a weakness or even a threat. Concerns

for the different sides were expre ssed again during the discussion. A similar
discussion exists for energy performance. Some stakeholders suggest that the

relative importance of energy performance should be high, since they consider it

to be the backbone of the SRI, whereas others feel tha t the topic of energy
performance belongs to the EPC and should not be the focus of the SRI. Both
Proposals 2 and 3 increase the relative importance of energy in the SRI, as both
fflenergy performanceodo and fAenergy f 1l ex-thiodi bfi tyo
the SRI score.

92 This was discussed during the first meeting of Topical Group B: calculation methodology on
26/3/2019 in Brussel  s.

9 Note: at the time of the discussion, 8 impact criteria were considered, leading to a 50% contribution
of Aneeds of the occupantso. Currently, only 7 impact
of 57% for occupant  -related impact criteria.
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The communication aspect (and thus the understanding of the occupant) also

plays an important role. Stakeholders indicated that Proposal 2 would lead to an

important loss of information, since the scope of the three EPBD criteria is fair ly
large. For Proposal 1, some argue that the set of eight ( currently seven ) impact
criteria is too much to communicate. Others state that the three impact criteria in

Proposal 2 are too vague and not sufficiently explicit. Proposal 3 has the added

advanta ge of keeping both levels of assessment: information can be provided on

the eight ( currently seven ) individual impact criteria but could be summarised to

the three essential pillars.

Related to this discussion, participants suggested that building users m ight want

to know more about different aspects of the building smartness rather than just

one overall indicator. Even in the case of moving to a single score, there should

be opportunity for end users to get impact scores (= sub -score on the impact

criteri on level), as they provide more insight to the qualities and shortcomings of

a building. This was also well reflected in the questionnaire results. It is also

pertinent that this conclusion aligns with the views expressed in Topical Group A

thattheeight | mpact criteria (perigemeraxdlomdi)nd afveelifntr
value and should therefore be retained either explicitly (as in the first technical

study option) or implicitly (as per the hybrid option).

Finally, the proposals also affect the definiti on of ordinal scores. Since the three
impact criteria in Proposal 2 are relatively broad and vague, the performance
assessment of these criteria becomes more complicated; for instance, how is the

impact on user friendliness measured? Proposals 1 and 3 shar e the advantage that
the defined eight impact criteria can be assessed individually. In the case of
Proposal 3, the score for each impact criterion should further be aggregated to the

three EPBD impact criteria.

A voting session was organised at the end o f the discussion with Topical Group
B%. There were 21 participants in total in the voting session, and five of them did

not vote. The first proposal (eight impact criteria from the first technical study)

received five votes, whereas Proposal 3 (hybrid vers ion) received 11 votes. This
exercise suggests that either the eight impact criteria from the first technical

study, or the hybrid approach T in which the impact criteria are aggregated into

the three EPBD aspects i should be pursued. Among the Topical Gro up B
respondents, there was no support for pursuing the three EPBD aspects in isolation

from the underlying impacts.

The horizontal aggregation has been further discussed during a meeting with

topical group B.  Most stakeholders agreed that the 1/3 weighti ng of the EPBD key
features correctly reflects the intentions of the revised EPBD and should be

adopted in the SRI methodology. Stakeholders also confirmed the importance of

demand side flexibility as a key aspect of the SRI, justifying the 1/3 weighting o f
this domain. One stakeholder expresses their concern that the SRI should focus

more on user needs and hence should not implement the second layer of impact

criterion weighting factors. Hence, no unanimity exists on this subject.

CONCLUSION

In conclusion, the study team proposes to withhold the hybrid approach (Proposal
3), as illustrated in Figure 21. The approach is considered to reflect most

% This was discussed during the first meeting of Topical Group B: calculation methodology on
26/3/2019 in Brussels.
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accurately the intentions of the EPBD regarding the balancing of the nee d for
energy savings, the needs of occupants and the needs of the energy grid.
Simultaneously, the proposal allows flexibility regarding the communication of

results at the two aggregation levels. The study team has investigate d ways to
efficiently communi cate these impact criteria, aiming to balance clarity and
conciseness.

il e . P4
SRI
1/3 1/3 1/3
Energy savings . - . Respond fo user .; : : Energy demand
112 112 1/4 1/4 1/4 1/4 11
i Maint & y . Information t Health & Energy Demand
Eneroy savings i predicton converience [ "CCTLE N wetkseing Fiexbilty
=16,7% =16,7% =8,3% =8,3% =8,3% =8,3% =33,3%

Figure 21 - Aggregation of impact scores to a single score

1.3.3.7 Consolidated proposal on weighting factors in multi - criteria
assessment method

Based on the consid erations introduced in prior sections, a consolidated proposal

on SRI weighting factors is elaborated as part of this technical suppor t study. This
approach was also embedded in the calculation method prepared for the public

testing of the SRI method. Stak eholders were given the opportunity to test other
weighting factors and provide further feedback as part of this testing phase. The

technical study team perceives that most stakeholders support the suggested

approach, but no full consensus could be reached among all stakeholders.
Especially the aggregation along the three key EPBD functionali ties of smartness
is contested by some stakeholders who want to increase the relative weight of

specific impacts. Some stakeholders suggest giving more weight towards t he
impacts on the grid (flexibility and storage) while others plead for giving more

weight to the impacts related to the user needs (comfort, convenience, health &
wellbeing, information provision). By providing equal weights to the three key

smartness fun ctionalities, the consolidated proposal balances these different
viewpoints and aligns with the EPBD text. Furthermore, user feedback on SRI
formatting and the consortiumbds proposal on
displaying the sub -scores on domain ori  mpact criterion level. By also displaying

such sub -scores, a more nuanced message can be transferred to the users of the

label, without the need for implementing weighting factors aggregating the various

impacts.
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The proposed methodology provides default weighting factors which are
differentiated by:

9 Building type
I non-residential buildings
9 residential buildings

1 Climate zone

1 Northern Europe
1 Western Europe
1 North -Eastern Europe
1 South -Eastern Europe
1 Southern Europe.
The methodology defines a weighting scheme with three types of weighting
factors: fixed weights, equal weights and energy balance weights. An overview of
the weighting scheme is provided in Figure 22.
ONE SINGLE SCORE CLASSIFIES 0‘1:,
THE BUILDING'S SMART READINESS E /n
SRI
Energy savings and S R d t Respond to needs
, operation ’ﬂm n::z:n - 5: of the grid
Energy savings Maintenance & Health & Informgn to Energy flexibility
fault prediction Convenience wellbeing occupants & storage
Heating 11,4%
Domestic hot water 10% 11,4%
Cooling 16% 10% 20% 11,4%
Controlled ventilation 16% 10% 20% 11,4%
Lighting 16% 10% 20%
Electricity 10% 11,4%
Dynamic Envelope 5% 5% 16% 10% 20% 11,4%
EV Charging 10% 11,4% 5%
Monitoring & Control 20% 20% 20% 20% 20% 20%
STEP 1: STEP 3:
FIXED WEIGHTS ENERGY BALANCE WEIGHTS (depend on climate
zone)
Figure 22 - overview of weight ing scheme
The weights are assigned as follows:
STEP 1:
Fixed weights are assigned
T for all i mpact criteria: a 20% weighting is assi
and control o
T for the i mpact criteria fAenergy savingso, imai n
andfienergy flexibility and storaged, a 5% weighti:!
fifel ectric vehicle chargingo and fAdynamic buildi

scores exist for a given domain, the value is forced to zero.
1 these values are not dependent on the clim ate zone or building type
1 these values cannot be changed when using an alternative energy balance.
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STEP 2:

Equal weightings are assigned to the i mpact crite
fiheal th and well beingd and fii nf or matheiwsightng o occupan
factor is obtained by dividing the remaining weight for the given impact criterion

(100% - G(fixed weights) ) by the number of domains that are relevant for the

given impact criterion:

9 these values are not dependent on the climate zone or buil ding type
9 these values cannot be changed when using an alternative energy balance.

For instance,
P Qj
£00OND Q0 QG & 0 QE |

p iy T

V)

Qi Tip @

0 i

0

p=x3

where "Q A is the weighting factor for a given domain and impact
criterion

STEP 3:

Energy balance weights are assigned to the i mpac:
fimai ntenance and fault pr exdiilkecitliiotnyd aamdd sfiteonrear ggeyo .f | Tel
of the weighting factor is obtained by multiplying the remaining weight for the

given impact criterion (100% - G(fixed weights) ) by the relative importance of the

domain in the energy balance:

9 these values depend on the cli mate zone or building type
1 these values can be changed when using an alternative energy balance.

The default relative importance of a domain in the energy balance is illustrated
below.

Forinstance, fornon -residential buildings  in Western Europe the def  ault weighting
factor for the domain fAheatingdo on fienergy savings

Q T, X

where

T Q R is the weighting factor for a given domain and impact criterion

T 1 is the relative importance of a domain in the used energy balance
(values to be obtained from Figure 23 or Figure 24).
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RESIDENTIAL BUILDINGS
WEIGHTINGS [ West Sotth I M NorthBast south-£ast

Heating 29.9 45,3 42.2 40,5
DHW 12.4 10.2 13.3 18.6
Cooling 0.0 4.1 9.2 0.0
Ventilation 25.0 22.8 123 25.4
Lighting 4.9 2.0 2.6 0.8
Electricity 17.8 14.8 19.5 14.7

Figure 23- relative importance of a domain by climate zone, for residential buildings

(Ddomain )
NON-RESIDENTIAL BUILDINGS
weiGHTINGS |G West SOWHMMMMNNNN North-sst  South-East
Heating 41.8 36.4 40.3 39.0
DHW 7.2 11.0 14.3 125
Cooling 125 16.9 15.7 11.2
Ventilation 26.2 13.1 117 24.4
Lighting 10.4 13.8 16.0 3.7
Electricity 2.0 2.3 21 31
Figure 24 - relative importance of a domain by climate zone, for non -residential buildings
(Udomain )

TAILORING TO AN EPC ENERGY BALANCE (or other energy balance)

Should the assessor wish to use a building -specific energy balance (for instance
from an EPC calculation), the primary energy uses for space heating, domestic hot
water, space cooling, controlled ventilation, lighting and production of on -site

renewable electricity should be available.

For each of these 6 domains, the correction factor | is calculated by dividing
the primary energy use of the given domain by the sum of t he six primary energy
usages.

For instance, the correction factor for heating would be calculated as follows:

CR

0
0 0 0 0 0 0 0
Where
1 0 is the primary energy use for space heating of the given building
1 0 is the primary energy use for domestic hot water of the given building
1 0 is the primary energy use for space cooling of the given bu ilding
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144
1.2
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38.3
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201
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C1 Cr CR

f
f
f

An exa mple of the weighting matrix for non
Europe is given below in

Table 7- Weighting matrix for non

Table 7.

is the primary energy use for ventilation of the given building
is the primary energy use for lighting of the given building
is the renewable energy produced on site, expressed as primary energy

-residential buildings in Western

-residential buildings in Western Europe

western europe
Energy savings |Flexibility for the _ Health & Maintenance & | Information to
;g:s]te : grid ant?‘r storage Comfort Convenience Wellbeing fault prediction occupants

Heating system 0.27 0.41 0.16 0.1 0.2 0.32 011
Domestic Hot Water 0.08 0.12 0.00 0.1 0 0.10 0.11
Cooling system 0.13 0.19 0.16 0.1 0.20 0.15 011
Controlled ventilation 0.14 0.00 0.16 0.1 0.20 0.17 0.11
Lighting 0.10 0.00 0.16 0.1 0.00 0.00 0.00
Electricity: renewables & storage 0.02 0.03 0.00 0.1 0.00 0.02 0.11
Dynamic Envelope 0.05 0 0.16 0.1 0.20 0.05 011
Electric Wehicle Charging 0 0.05 0 0.1 0 0 0.11
Monitoring & Control 0.2 0.2 0.2 0.2 0.2 0.2 0.2

100 1.00 1.00 1.00 100 100 1.00
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1.3.4 SMART SERVICES AND ORDINAL SCORES

The detailed service catalogue (method B) and the simplified service catalogue

(method A) have been thoroughly reviewed based on various stakeholder
feedback, including written feedback on the 2 nd interim report, a review sessi on
with members of Topical Group B and feedback from the public beta testing. The

review resulted in a number of modifications, including:

9 adding or removing certain services

1 adding or removing functionality levels

1 rephrasing the description of functionali ty levels

1 modifying impact scores .

The consolidated service catalogues are found in ANNEX E and O of this report.

Below, an overview of the main modifications is elaborated.

1.3.4.1 DETAILED SERVICE CATAL  OGUE (Method B)

Heating

1 Heating -1e, Heating -1g and Heating -2c have been omitted, given the
existence of overlap with other services

1 Heating -4 has been merged with elements from Heating -1g and Heating -2c
(see above)

I Functionality level added to Heating -1f

1 Minor rephrasing of functionality levels in Heating -2d and Heating -3

I Minor alterations to ordinal scores in Heating -1la, Heating -1b, Heating -1c,

Heating -1d, Heating -1f, Heating -2b, Heating -2d and Heating -3.

Domestic hot water
1 New service DHW -2b added, simil ar to Heating -2d

I Minor rephrasing of functionality levels in DHW -1b

1 Minor alterations to ordinal scores in DHW -1la, DHW -1b, DHW -1d.

Cooling

I Cooling - 1e has been omitted, given the existence of overlap with other services

1 Cooling -4 has been merged with eleme nts from Heating -1e (see above)

1 Functionality level added to Cooling -1f

1 Functionality levels of Cooling -2a and Cooling -2b harmonized with
corresponding services in the heating domain

1 Minor rephrasing of functionality levels in Cooling -1a, Cooling -1g and Co oling -
3

% Currently, impact scores can range from -3to +3. A stakeholder suggested to review this scale and
allow impacts up to +4, since some of the se rvices can also have four functionality levels. This

suggestion can be relevant for future updates of the SRI, but has not been upheld at this stage as
this would require reviewing all impact scores throught the service catalogue, potentially causing
this to deviate significantly from the version which has been discussed with topical groups and
tested by the SRI stakeholder community.
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1 Minor alterations to ordinal scores in Cooling -1la, Cooling -1b, Cooling -1c,
Cooling -1d, Cooling -1g, Cooling -2a, Cooling -2b and Cooling 3

1 Minor alterations to the service names in Cooling -1d, Cooling -1f and Cooling -
4,

Controlled ventilation

1 Ventilat ion-1b and Ventilation -2b have been omitted

1 Modifications to functionality levels 3 and 4 in Ventilation -6

1 Minor rephrasing of functionality levels in Ventilation -1c and Ventilation -2d
9 Minor alterations to ordinal scores in Ventilation -3 and Ventilation -6

9 Minor alterations to the service name in Ventilation -2d.

Lighting

1 Minor alterations to ordinal scores in Lighting -la

I Minor rephrasing of functionality levels in Lighting -2.

Dynamic envelope

1 Minor alterations to ordinal scores in DE -4
I Minor rephrasing of  functionality levels in DE  -1.

Electricity

1 New service Electricity -8 added and updated (previously omitted)
1 New services Electricity -12 and Electricity -13 added, to harmonize with the
simplified service catalogue

1 Moadifications to functionality levels in El ectricity -3, Electricity -4 and Electricity -
5

I Minor alterations to ordinal scores in Electricity -3, Electricity -4 and Electricity -
5

1 Minor alterations to the service name in Electricity -2.

Electric Vehicles

1 Minor rephrasing of functionality levels in EV -16 and EV -17
9 Minor alterations to ordinal scores in EV -16
T Minor alterations to the service name in EV -15.

Monitoring and Control

T New service MC -30

1 Modifications to functionality levels in MC -3 and MC -25

1 Minor rephrasing of functionality levels in MC -4, MC-13 and MC -29

1 Minor alterations to ordinal scores in MC -3, MC -4, MC-13, MC -25, MC -28.

The detailed service catalogue (method B) now consists of 54 services.
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1.3.4.2 SIMPLIFIED SERVICE CATALOGUE (Method A)

In the simplified service catalogue, minor modifications hav e been made to
harmonize with the detailed service catalogue.

Heating

1 Minor alterations to ordinal scores in Heating -S1, Heating -S2b and Heating -
S4.

DHW

1 Minor alterations to ordinal scores in DHW -S1.

Cooling

I Minor alterations to ordinal scores in Coolin g-S1, Cooling -S2 and Cooling -S4

1 Modifications to functionality levels in Cooling -S2.

Controlled ventilation

9 Minor alterations to ordinal scores in Ventilation -S3
9 Minor alterations to the service name in Ventilation -S1.
Lighting

1 Minor alterations to ordin  al scores in Lighting -S1.

Dynamic Envelope

9 Minor alterations to ordinal scores in DE -S1 and DE -S2.

Electricity

I Minor alterations to ordinal scores in Electricity -S1

I Minor alterations to the service name in Electricity -S3 and Electricity -S4.

Electric Ve hicles

9 Minor alterations to ordinal scores in EV -Sland EV -S2
I Minor rephrasing of functionality levels in EV -S3andEV -S4
9 Minor alterations to the service name in EV -S1.

Monitoring and Control

T Minor alterations to ordinal scores in MC -S2 and MC -S3
1 Minor r ephrasing of functionality levels in MC -S3
T Minor alterations to the service name in MC -S1.

The simplified service catalogue (method A) now consists of 27 services.
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1.3.5 TRIAGE PROCESS

In the first technical study, it was proposed to perform a normalisation of the
summed impacts. This is done by dividing the sum of the nominal impact scores
by the sum of the maximum possible nominal impact scores that could be
reasonably attained for the given building and multiplying by 100. The final
aggregate score thus repre  sents an overall percentage of the maximum score.

The maximum nominal impact score is not simply the sum of all the impacts of

the 54 (or 27 in case of method A) services listed in the SRI catalogue. It is very

likely that due to local and site -specific ¢ ontext some domains and services are
not relevant, not applicable or not desirable. The SRI methodology accommodates

this by performing a triage process to identify the relevant services for a specific
building. In any case, deciding on the applicability o f services should not be based
on interpretation by individual SRI assessors, but should be defined in the method

to ensure a fully replicable SRI assessment.

During the first technical study, a triage process was proposed to deal with the

issue. Indeed, s ome domains may not be relevant, e.g. some buildings might not

be able to provide parking (and hence electric vehicle charging facilities) and some
residential buildings might not need cooling. Furthermore, some of the services

are only applicable if certa  intechnical building systems are present, e.g. a storage
vessel for domestic hot water or a heat recovery ventilation unit. In addition, some

services may be mutually exclusive, since it is unlikely that a building has both

district heating and combustive heating and heat pumps. If such services are not
present, they obviously do not need to be assessed during on - site inspections. In
cases where a service is not present and not relevant, the service will not be
scored, and the maximum attainable score will be reduced. This renormalisation
process ensures that the absence of such a service or domain is not penalised. As

a result of this triage process, in any real building the number of services to be
inspected as part of an SRI assessment will be less than the 54 or 27 smart ready
services listed in the streamlined catalogues.

During a discussion with Topical Group B 9% the treatment of absent services was
approached from different angles, mostly related to the message to be conveyed
by the SRI.

A Topical Gr oup B member linked the question of whether or not the absence of a
domain should be penalised to the question of whether the assessment is about

being fismart readyo or Asmart possibled. In this c
smartness of the services already present in the building (hence not penalising

absent services), whereas fAsmart possibledo relate
(smart) services in the building (hence penalising absent services). In this context,

a number of members suggested adheri ng to the essence of the SRI, namely

assessing the smartness of services already available. Other members argued that
the essence is not to assess the current smartness, but to give a stimulus to
improve a building. In other words, the SRI should incentivi se the uptake of SRTSs.

By not penalising the absence of certain domains, the SRI cannot give an incentive
to install certain services that are currently absent, even though they could
improve the comfort of the occupant. For instance, controlled ventilatio n has been
proved to contribute to indoor air quality. Nonetheless, there remains

% Topical Group B: Calculation Methodology i 2" Web meeting 14/05/2019
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disagreement among stakeholders about whether the absence of a ventilation
system in residential buildings T depending on its geographical location i should
be penalised int he SRI.

The discussion on the relevance of certain domains or services reveals differences

in building practices across Europe. A suggested solution is to allow implementing

bodies to define guidelines depending on contextual factors such as the relevanc e
of specific services and domains to climatic zones and requirements in local

building codes while also allowing differentiation based on the building type
(residential or non -residential) as well as the current state of the building (new
construction, re trofit, existing building). For example:

9 a domain is deemed relevant for new constructions and retrofit, but not for
existing buildings

1 a domain is deemed relevant for non -residential buildings, but not for
residential buildings
I amix of both: a domain i s relevant for all non  -residential buildings and newly

constructed or retrofitted residential buildings.

Such an approach is closely linked to the SRI implementation pathways and to
local building codes.

Topical Group B members also noted that the triage process affects the
comparability of buildings, since the renormalisation process means that buildings

are not rated with the same baseline. Differences in approaches across Europe

could jeopardise such comparability even further. For example, two buildin gs with
the same score could have completely different TBSs installed. During the
discussion, the study team argued that the need for comparability strongly
depends on the target audience: for property owners wanting to assess or improve

t hei r b uinarthéss, gonparakility is probably less important. If the triage
process is to tailor the assessed domains to building context, the Topical Group B
members concluded that transparency of the assessed domains T rather than
comparability 1 is essential. To this end, two ideas were raised.

I Communicating all scores: the building score, the building maximum score and
the theoretical maximum score. The difference between the building maximum
and the theoretical maximum could then illustrate how many services wer e
omitted.

I Using illustrations on the SRI documentation to show which domains were
assessed (e.g. greyed -out or strike -through icons for domains not present in
the building).

Members of Topical Group B were strongly in favour of the second approach, as i t
could visualise present services without making the interpretation of the results
overly complicated.

A second aspect of comparability relates to the impact of regional differences.

Tailoring to local context I including climate -dependent weighting fact ors and
differentiation in triage guidelines T will negatively impact the comparability of
buildings across Europe. A member of Topical Group B mentioned that comparison

across Europe is usually not relevant for property owners or investors, as the

compari son will typically be restricted to a specific region.
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