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The renovation challenge

~40% of EU energy use is in buildings, and ~36% ofrelageglemissions
8595% of today's buildings will still be standing and in use in 2050
2050 the Dutch target: a zemmission building stock (55% down by 2030)

~1%/yeaffenovated now, against the 2 to 3% the targets require



Renovation happens in stages

1 2 3
Adding or improving Heat pump or district Renewable energy
insulation heat installation generation (e.g. solar)
® O O >

staged over 15 to 20 years



The Dutch energy label

Top half

Registratienummer Datum registratie Geldig tot

Energielabel woningen 123456789 29-05-2026 29-05-2036

Bottom half

Deze woning
heeft energielabel

195,19 kWh/m2 (energie uit fossiele brandstoffen)

) (€

| 380 | 335 | 290 | 250 | 190 | 160

Isolatie van uw woning Installaties in uw woning

ﬁ Gevels +/=
'ﬁ‘ Daken +/=
Q Vioeren + /=
ﬁ Ramen + /-

Al

Verwarming

Warm water

" Zonneboiler

HR-107 ketel

Combitoestel

Geen zonneboiler

® Ventilatie Natuurlijke toevoer met mechanische afzuiging
'ﬁ Buitendeuren c * Koeling Geen koeling
m Gevelpanelen +/= 'ﬁ Zonnepanelen  Geen zonnep

Batterijopslag  Geen batterijopslag

Verbetermogelijkheden over isolatie'@n installatiés vindt u'ep pagina 3.

$51
m. Warmteverlies @ CO,-uitstoot [kg €O, eq/m?2] 39,93
Uw woning
113,16 kWh/m?
ﬁ @ Aandeel hernieuwbare energie [%)] 0,0
veel weinig
warmie 83 warmte
verlies doel:  verlies
Standaard voor BA Kans op hoge binnentemperaturen in de zomer groot
woningisolatie

Toelichting op alle indicatoren vindt u op pagina 2.

Over deze woning

Adres Detailaanduiding
Voorbeeldstraat 14 Woning bouwblok A
1234 AB Voorbeeldstad

Bouwjaar Woningtype
1990 Hoekwoning

Gebruiksopperviakte .
93 m2

Energieadviseur
Naam Energieadviseur

New energy label for-duwzelling, shown as its two halves. Boarbeeldieuwenergielabdlolkshuisvestihgderland / RVO.




Energy Performance Certificates (EPC)

The EPC is the EU's existing instrument for disclosing performance (2002 EPBD)
Classifies a building's expected performance on a comparable scale (A++++ to G)
A modelbased estimate of current performance; it does not track change over time
Its recommendations are generic, not a sequenced roadmap

It leaves open what to do, in what order, with which dependencies, and with which data

EPC, energy performance certificate - EPBD, Energy Performance of Buildings Directive 7



Instruments introduced by the European Commission

Digital Building Logbook drawson - Building Renovation Passport

digital repository of adllevant < staged renovation roadmap, tailade
building data for one building

BRP, building renovation passport - DBL, digital building logbook



PART 1

Building data In practice

What do the professionals who advise homeowners actually need?

1 Who advises Dutch homeowners, and in what roles?
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2 Which building data they use, how they gather it, and whether they share it




The research gap

No Dutch empirical research exists of the professional practice a BRP would build on,
specifically:

Which stakeholdersadvis®wneroccupiersand how each role functions
Which building data each role requires, and at what level of detail
How that data is gatheredand whether it is shared between actoibeceed

What these stakeholders expeat a Dutch BRP built on this practice
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BRP, building renovation passport 10




Research guestions

Main research questionWhat are the buildirtata needs of the stakeholders involved in providing renovation
advice to Dutch owneccupiers towards an emisfiea home, and what practical expectations do these
stakeholders have of a Dutch BRP?

SQ1 Who are the stakeholders that play a role in providing renovation advice to Dotdupiergerand what
are their roles in the advisory process?

SQ2 What building data do these stakeholders require to provide informed renovation advice, and at what leve
detail?

SQ3 What practical expectations, concerns, and missing elements emerge regarding a Dutch BRP?
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BRP, building renovation passport - $@Qestibn 11
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PART 2

Building data in a model

Can an existing open data model actually carry that dossier?

1 Compare existing initiatives to define a checklist (the MSRD)

2 Test whether an open data model can carry it

12
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The research gap

There is no agreed definition of what are a An open standard exists, but is untested
the relevant fields for a BRP

Existing logbook/passport data models areloted, CityGML 2.0 + Energy ADE 39open, formally specified,
only partly published, or just Excel spreadsheets and maintained for a decade for urban energy modelling

Soyou cannot tell what they cowerd each new one starts Whether it igood enough as a BRP data rmedeaiever
from scratch been tested

\ 8 E \ aopedbypdlizhed list of required data fields, \ 2 HIZ 2 \ O imebmiingfdicstarting pojta@diteether
relations, etc. and where further development is required

BRP, building renovation passport - ADE, application domain extension - MSRD, minimum set of requirédittauildimi@Blbgbook 13



Research guestions

Main research questionTo what extent does CityGML 2.0 + Energy ADE 3.0 (beta 8) constitute a meaningful
starting point for a Building Renovation Passport data model, and what targeted extensions are required to cl
gaps?

SQ1 Which data fields constitute the MSRD for Building Renovation Passports?

SQ2 To what extent does the CityGML 2.0 + Energy ADE 3.0 (beta 8) data model cover the MSRD?
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SQ3 What does testing CityGML 2.0 + Energy ADE 3.0 (beta S)wtdneg and city scales, using real Dutch
buildingstock data, reveal about its adequacy and gaps?

MSRD, minimum set of required data - SQuesion 14




The research gap (recap)

No Dutch empirical research exists of the professional practice a BRP would build on,
specifically:

Which stakeholdersadvise own@rccupiers, and how each role functions
Which building data each role requires, and at what level of detall

How that data is gatheredand whether it is shared between actoibeceed
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What these stakeholders expeat a Dutch BRP built on this practice

BRP, building renovation passport 15
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Who advises homeowners, In the literature

Stakeholder group [29] [89] [81] [87] [90] [26] [65] [58] [69] Total

Energy auditor / EP advisor
Municipalities / local government

Installers & contractors

NN N SN

Social networks and energy ambassadors

NN NN N
NN N NN
NN NN

Online tools / digital platforms
Energy / heat suppliers v/ v/

Government info agencies (RVO, Milieu Centraal) v/

One-stop shops oo/ v /

Construction stores / DIY companies VR

NN NN NN NN

v/

4

W Ot NN W O N~

Nine roles derived from Dutohtext studies, and which sources name each. Own work.

16



Research design
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D Research questions 15 semi-structured Interview material

@ Step 2 + Step—l frame > interviews EE—N (transcrip'ts

'-:::J + interview protocol (17 respondents) + Summarles)

|_

_ - / : 4 : > Chapter 4
= e e e e - . . . 3 Results
[ 1 1

pd ! ! Elicit reactions

L Step 3 : MSRD artefact Ll (closing block of | BRP-* coded

E . (parallel Geomatics) | each interview) reactions

(O] : : \

< _____________ > . 7

pd

< Analytical framework: deductive-inductive codebook

= RESP-* - SH-* - BRP-* - IND-*

Research design. Own work.

BRP, building renovation passport - DBL, digital building logbook - MSRD, minimum set of required data
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Interview respondents

Code Stakeholder group Sector
PO1 Homeowner Private
P02 Energieloket Publicfunded
P03 Government (national) Public
P04 Government (national) Public
P05 Homeowner / Private landlord Private
P06 Energy advisor / energy coach Non-profit
PO7 Energy advisor / energy coach Non-profit
P08 Government (municipal) Public
P09 Energy advisor / energy coach Non-profit
P10 Contractor / installer Private
P11 Government (municipal) Public
P12 Government (municipal) Public
P13P15 Contractor / installer Private
P16 Citizen initiative Non-profit
P17 Energy cooperative Non-profit

Anonymised list of participants and their roles. Own work.

18
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Interview themes

The building data they consider, and what is-Aamastigainst a nicdhave

How they gather that data in practice, and from which (external) sources
Where data is unavailable, and how they deal with that (estimation, proxies)
Where the data is stored, who can access it, and what they share with others
The software and tools they use, the inefficiencies they face

A closing reaction to a live example of the data model

19



SQ1 The advisory field

The nine roles from the literature all hold, but the real field is wider and more layered

A widenntermediary fielthe literature misses: knowledge institutes (e.g. TNO, Milieu
Centraal), cooperatives, citizen initiatives, energy coaches, banks

The dayto-day relationship rutiwough intermediarigdhe municipality is further from
residents, often directing to these intermediaries, and/or subsidising them
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TNO, Nederlandg$@rganisati@ooiT oegepasatuurwetenschappelkderzoek 20




SQ1 How the roles actually work

Several of these ralessplit in practioc#o more specialised roles

The single certified energy advisor, for example, separates into two distinct roles

. the certified€EPadvisorwho issues the maatwerkadvies and stands behindabe daatilation

- the volunteeenergy coackvho informs at a low threshold and stops short of the calculation

Many roles draw, and actively guatdfam-versusadvisé&oundary

For these rolampartiality is essentiglistaining resident trust and keeping the guidance objective
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SQ2 The data fields

— Professional Government Citizen

; Data field AD 0SS CO CT GN GM CI

L Construction year (vintage) o ° ® (o] ° ® °

= Dwelling type / position in building ® ° [ O ° [ ] °

g Surface areas (facade, roof, floor, glazing) L L @) L o} 0 °

g Orientation / solar exposure ® O O O - E L

; Insulation status, materials, thickness L] ° ® ° (o] (] °

4 U-values / Re-values per component L - o ° o - @)

- Glazing and window frames L L ] ® (o] O

Z Heating system L] L] [ ] [ ] [ [ ] ®

5 Ventilation system ° @] e} @] (o] - -

m Solar panels o) @] O O o o)

L Energy label O O [ ] O L] [ ] e}

I:I—: Energy consumption (gas, electricity) L] ® ® - ® @] ]
Warmteplan / aardgasvrij district context o L - - o L] L

£ Monumentstatus | welstand o o @) o - 0] @)

= Building drawings and as-built records L O @] L] - o O

E Cost / price information L L 0 ° - o) @]

> # Resident behaviour and occupancy ® ® L] i I @)

L Comfort complaints (draught, mould, cold) @ L L] @) - o} O

(<-(D Carried-forward renovation-history record L L L L] L] ] °

<Zt AD certified energy advisor - OSSamshop - CO volunteer energy coach - CT contractor / installer

GN national government - GM municipal government - Cl citizen initiative or cooperative

O primary 3 situational G 8E? V2 YnLOQa33 YNVAZHDAANNANANNAN N ADAH3 O¢ Hicha 2 HI3 "

What divides the fieldhe level of detail not which fields.
22




SQ2 Nationalkavailable data

—
z

; Professional Government Citizen

g Data source AD OSS CO CT GN GM CI

o Nationally-available data and tools

é BAG O [ ) — [ ° °

w 3DBAG O — — — @) — )

5 EP-Online / energy-label register O O ° @) [ [ @)

=) Kadaster o) - - 0 ° o) o

z Aggregate energy data (CBS) — — - - ° @) °

T Google Maps / satellite imagery - ° O - - -

; Cost reference tables (RVO, Casa Data) o ® — — ° O -

- Subsidy register (RVO specific-purpose grants) O ® ) O [ ® o)

; Municipal heat plan / heat-transition vision O ® - - 0 ) )

"'EJ Reference dwellings / tabular defaults O ° [ ) ° O °

L Certified EP / NTA 8800 software o) - — ~ ° ~ -

<

<Zt AD certified energy advisor - OSSamshop - CO volunteer energy coach - CT contractor / installer
= GN national government - GM municipal government - Cl citizen initiative or cooperative

O primary 3 situational G8E2 V2 YnOQa33 YVAZHDANANANANAN ANDAH3Z O Hidba 2 HI3 °

BAG ,BasisregistrattalresseenGebouwen CBS, Centraal BureaodeStatistiek- RVORIijksdienstoolOndernemendederland 23




SQ2 Bulldingpecific data

—
z

; Professional Government Citizen

g Data source AD 0SS CO CT GN GM CI

o Individual-building data

; Building drawings (municipal archive) o — O ° - @) ®

L > Resident self-report (self-collected) ° ° o o - ° °

- Resident self-report (used from others) O — - o o O o

> Hoomdossier (Codperatie Hoom) - - ] ~ - - -

E Resident-supplied energy bills L L L — 1 - O

T Work invoices and quality declarations — °® O ° O ® —

; On-site visual inspection (self-collected) L ] ] ] - [ [

- On-site visual inspection (used from others) o o - o o O -

= Thermal-camera survey (self-collected) ° - ° — - - -

L'EJ Thermal-camera survey (used from others) - - - - - - -

L(IDJ Destructive sampling (self-collected) O - O 0 - - -

< Destructive sampling (used from others) O - — o — — -

<Zt AD certified energy advisor - OSSamshop - CO volunteer energy coach - CT contractor / installer
= GN national government - GM municipal government - CI citizen initiative or cooperative

o primary 3 situational G8E2 V2 YnLOQa33 YNVAZHDAANNANANNAN NN DH3 Og Hicha 2 HI3 "

24




The renovatiothistory gap

The gap is not a missing field, but the absence of records of what earlier
professionals captured for the dwelling.

Each professional already records some of it (photos, drawings, surveys, insulation values
executed measures),aloost none of it travels

Primary for every stakeholderwith the most consistent demand across actors and the mosit
consistent absence in practice
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SQ3 Expectations of a BRP

Integration over replacementbuild on top of the systems they already run, with
nationally uniform minimum requirements, not a new central database

Record once, reuse latethe value of a central source is less repeated data collection a
destructive onite research
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BRP, building renovation passport 26




SQ3 The concerns they raise

Privacyis a concern, particularly at the move to a public central layer, not in current
professional contact

Cost and updatestay open, namely who pays and what triggers a refresh, with-the ener
label fee as a warning example

Executability: that a calculation says a measure should be taken does not mean it can
carried out on the specific dwelling

[
2
L
=
2
O
nd
>
2
L
[
-
D
o
LU
I
-
2
—
pd
L
=
L
O
<
2
<
=

BRP, building renovation passport 27




The BRP should become two things at once

The stepwise route to a @mission building The building data beneath the roadmap, across
the 15t0-20year horizon

Delivered now, as tmaatwerkadvias ER
Online Holds every dateed, and the history gap

The launch ships the roadmap. The dossier is the half practitioners need it to grow into.
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Recommendation 1 Capture once, reuse many

Close theenovation-history gap each fact about a dwelling is captured many times today, and
reused almost never

A sharedlata modekeyed to the BAGrblijfsobjediolding a structured measure layer plus the
evidence and assets each party already produces

Three routes, each a traffeoffered agptions, not a sequence

I Subsidyconditional recording tied to the measure's subsidgubsidised works stay invisible
I Publicly funded capture free public service; the cost falls on the public purse

I Mandated on completiopiggybacks on permits, insurance, and guarantees; quality depends on the executing party

BAG,BasisregistrattalresseenGebouwen 29



Four further design recommendations

2 Open contribution beyond the certifiedaatwerkadvisewvithits sourcen each record; keep
certification for the label

3 Design fomultiple granularities of the same field: piwelling for advisors, aggregated reads for
policy

4 Integration over replacementAPls onto the systems they already run, plus nationally uniform
minimum requirements
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5 Layered privac\py default: factual data open, offer and pricing-oamteolled, behaviour stays
with the resident

API, application programming interface 30
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PART 2

Building data in a model

Can an existing open data model actually carry that dossier?

1 Compare existing initiatives to define a checklist (the MSRD)

2 Test whether an open data model can carry it

31



The research gap (recap)

There is no agreed definition of what a a An open standard exists, but is untested
BRP must hold

» Existing logbook/passport data models areloted, CityGML 2.0 + Energy ADE 39open, formally specified,
O . . . . .
= only partly published, or just Excel spreadsheets and maintained for a decade for urban energy modelling
<
§ Soyou cannot tell what they coward each new one starts ' Whether it igood enough as a BRP data redealever
o from scratch been tested
\ 8 E \ a@ped-phbibghe list of required data \ 2 HUIZ » \ 6 imebmingfildstarting pojtedeth a Megative

result would be a useful contribution

BRP, building renovation passport - ADE, application domain extension - MSRD, minimum set of requirédittauildimi@Blbgbook 32
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Existing initiatives

ID Initiative Aim Type Building types Year(s) Geographic scope
1 EUB SuperHub DBL Development of DBL structure for all types of buildings Data model proposal Entire stock June 2021 to Dec. 2024 Transnational (7 countries)
12 ALDREN DBL/BRP development for deep renovation of non- Data model proposal Non-residential Nov. 2017 to Sep. 2020 Transnational (8 countries)
residential buildings
13 Gémez-Gil et al. Academic proposal for DBL data structure Data model proposal Entire stock Oct. 2024 European (comparative analysis)
I4 iBRoad BRP development for residential buildings, later integrated ~ Data model proposal including  Residential June 2017 to Aug. 2024 Transnational (7 countries)
with EPC schemes and extended to multi-family and public  roadmap
buildings
Is ‘Woningpas Digital building passport and renovation decision-making Implementation Entire stock Dec. 2018 to ongoing Regional (Flanders, Belgium)
support tool
16 X-tendo Next-generation EPC schemes toolbox Data model proposal Entire stock Sep. 2019 to Aug. 2022 Transnational (10 countries)
17 EU DBL (by Ecorys) EU Framework for Digiral Building Logbooks Framework study Entire stock Nov. 2023 European
18 BUILDCHAIN Blockchain-based DBL for trustworthy building lifecycle Data model proposal Entire stock Jan. 2023 to June 2026 Transnational (6 countries)
knowledge
19 OneClickRENO Automatically generated, customisable BRPs via web tools Data model + tool Entire stock Nov. 2023 to Oct. 2026 Transnational (5 countries)
110 EPA (by Vitec Vabi) Software for energy auditors to calculate energy usage and EPC software Entire stock Since 2008 National (Netherlands)
generate EPC scores
111 BuurtWarmteWijzer Digital tool for residents to explore district heating options ~ Decision-support tool Residential Since 2020 National (Netherlands)
and assess collective heat network feasibility
112 CLEA Digital building logbook for housing information Implementation Residential Since 2020 National (France)
management, maintenance tracking, and energy renovation
support
113 iSFP Individual Building Renovation Roadmap (Germany's Implementation Residential Since July 2017 National (Germany)
national BRP)
114 Hoomdossier Digital building dossier used by energy coaches to gather Implementation Residential Since 2018 National (Netherlands)

building data and support residents with renovation advice

MSRD, minimum set of required data

The 14 assessed initiativd$4)1the raw material the MSRD is synthesised from. Own work.

33



Defining the Minimum Set of Required Data (MSRD)

n

)

< Review past initiatives Compare them field by Define the MSRD

s .

8 Review of 14 EU logbook/passport field Relevance filter: weigh how often a
°© initiatives. Break each model into fields; group field appears, what the EU directive

(EPBD) requires, and what

Through research output, policy them by meaning into 13 modules oractitioners need

documents, watlatforms, software across 3 layers (repository, assessment,
Excel files, etc. functional). VHBHO 88244 V1O082E7 21 HA®

Match up fields that mean the same
thing but are named differently.

BRP, building renovation passport - DBL, digital building logbook - EPBD, Energy Performance of BuildWtgRDiractiveum set of required data 34




Comparing the initiatives

Feature 11 I2 I3 14 15 Ie 17 18 I9 I10 111 1I12 113 1I14 Total % Relevant?
Building address details / / / / / / / v/ v / / v/ v/ / 14 100% Yes

o Building identification (Cadastral INSPIRE) v / v v / v v v v v v 11 79% Yes

T:) Ownership details and occupancy details / / / / / / / / / / / / 12 86% Yes

; Geospatial Coordinates (latitude, longitude, altitude) / v v/ v/ v/ v/ v/ 7 50% Yes

©) DBL author/ assessor qualifications and information v/ v v v v v v / / v 10 71% Yes

E’)J Details on the building with building-unit relation v v v v v v v 7 50% Yes
Timestamps on collection, provision or modification™* / v v / v J J v v v 10 71% Yes
Building owner address details / / v/ / / 5 36% No

Module 1 as an example: each field against the 14 initidfid@sitdfrequency, and whether it passed the relevamodhgtdISRD. Own work.

35
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The Minimum Set of Required Data

276‘ields -13nodules 3 layers

Repository

raw building data

Identification - general characteristics -
envelope & construction - technical
systems - documents - dimensions -
operation & use - legal & finance -
ancillary data

q

Assessment

performance

Energy performance - indoor
environmental quality - smart readiness

Functional

the roadmap

Renovation advice

36



How the Initiatives cover the modules

110 111 112 113 114
1. Identification &
administrative details
2. Generatbuting characteristies | [ || [ [ R [ R [ I
5. construction & marerias || [ I T R
sremicasems || AR AT R
5. oocuments e repostory (IR [N [ [0 | T T I | revoson Laver
e.omensions [ ][ I I I
7. sutaingoperation s ||| [ [ I N I ER T R
s tegata rnance |71 [N ([ O
9. Ancillary data &
environmental context |
0 ey pomance [0 00 [0 0 0
.o eommarst s [0 0 0 I O O [
s smus s [N T RN
. ervmson [0 1500 O 0 0 I O o

0% 25% 50% 75% 100%
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The 14 initiatives across the 13 modules, grouped into the repository, assessment, and functional layer. Own work.
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Mapping the MSRD to CityGML + Energy ADE

Feature % MSRD Module Class Attribute Type
Building address details 100% Yes Core* Address Multiple Multiple
Building identification (Cadastral/ INSPIRE) 79% Yes Core _CityObject identifier Code [0..1]
Ownership details and occupancy details 86% Yes Building _AbstractBuilding bdgOwnerName CharacterString [0..1]
Building _AbstractBuilding bdgOwnershipType OwnershipTypeValue [0..1]
Geospatial Coordinates (latitude, longitude, altitude) 50% Yes Core _CityObject referencePoint GM_Point [0..1]
DBL author/ assessor qualifications and information 71% Yes DataTypes Metadata Multiple Multiple
Details on the building with building-unit relation 50% Yes  Building BuildingUnit N/A (done by composition)
Timestamps on collection, provision or modification™ 71% Yes Core AbstractADEFeature creationDate Date [0..1]
Core AbstractADEFeature terminationDate Date [0..1]
Building owner address derails 36% No X

MSRD, minimum set of required data

Module 1: each MSRD field assigned its place in the model. Own work.

38



Feature % MSRD Module Class Attribute Type

Ounly general recommendation to include renovation 21% N/A  N/A
data

Administrative (step) information

Renovation measure proposals on specilic elements 1% Yes Core Intervention action InterventionActionValue [0..1]
Clore Intervention type InterventionTypeValue
Core Intervention interventionStartDate Date [0..1]
Core Intervention interventionEndDate Date [0..1]
Textual renovation (stage) deseription 64% Yes X
Year of this renovation/ stage 43% Yes  Core Intervention interventionStartDate Date [0..1]
Attachable documents which relate to the renovation  57% Core Abstract ADEFeature externalReference ExternalRelerence [0..%]
Achieved/ desired renovation depth {descriptive) 367 Yes X
Energy & resource consumption improvements
Resource conswmption (KWh) vs. pre-renovation 9% Yes Resources Energy amount Measure [0..1]
Energy label belore/after {letter or colour) 64% Building EnergyPerformanceCertificate label CharacterString
Resource demand (kW) vs. pre-renovation 3% Yes Resources Energy maximumLoad Measure [0..1]
Energy efficiency before / after renovation 13% Yes Core DeviceOperation yearlyGlobalEfficiency Decimal [0..1]
7)) Finances
O Investment costs per measure/ step 1% Yes Resources OtherResource expense Measure [0..1]
: Current total energy costs per year 57% Yes Resources Abstract Resource expense Measure [0..1]
> Business as usual costs (or if it can be derived) 50% Yes  Resources AbstractResource revenue Measure [0..1]
(@) Public funding program details 509 Yes Resources Energy expense Measure [0..1]
(D Public funding investment amount (available) 43% Yes Resources Abstract Resource revenue Measure [(..1]
Overall total investment costs (staged or all at once)  21% Yes  Resources QtherResource expense Measure [0..1]
Tax incentive (name) 14%, Yes  Core Abstract ADEFeature externalReference ExternalRelerence [0..%]
Reasoning & timelining
Renovation measure priority level 50% Yes X
Motivation on why this specific measure is necessary** 20% Yes X
Estimation of the renovation works time** 14% X
The first/best opportunity to do this renovation** 14% Yes X
Ideal season for executing the renovation step** 14% Yes X
Non monetary benefits
Indieation of new thermal comfort** 43% Yes  Core _ CityObject indieator Indicator [0..%]
Descriptive explanation of other non-monetary bene- 36% Yes Core _ ClityObject indieator Indicator [0..%]
fits**
Negatives

M Od u I e 13 . eac h M S R D fl e ldmlminla that limit /block certain renovations 6% Yes  Core _ CityObject indieator Indicator [0..7%]
aSS|g ned |tS place 8] the m@d@qun of users' disruption®* 14% Yes  Core _ CityOhject indicator Indicator [0..%]

Own Work Renovation risks (e.g. mold growth il not done prop- 21% Yes Core _ CityOhject indieator Indicator [0..%]
' erly)
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Feature

% MSRD Module Class Attribute Type

Reasoning & timelining

Renovation measure priority level

Mativation on why this specific measure is necessary**
Estimation of the renovation works time**

The first/best opportunity to do this renovation®*

Ideal season for executing the renovation step**

50% Yes
29% Yes
14% Yes
14% Yes

14%, Yes

B A T

Module 13: each MSRD field assigned its place in the model. Own work.
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Coverage of the MSRD as defined here (via the relevance filter, not an external ground truth); 100% for 8 of/@R.modules*Own




