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Building renovation across scales and domains

Building stock renovation:

• Stakeholders: local 
administrations, in the 
context of a SECAP

• Instruments: Planning 
programmes, incentives, 
UBEM,…

• Objectives: Reducing 
carbon emissions in 
accordance with the EU 

Building renovation:

• Stakeholders: Building 
owners, housing 
associations

• Instruments: EPC, RP, 
energy audits, BIM

• Objectives: Minimum EPC 
label class F by 2030 for 
residential buildings

INTERVENTIONS
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social, economic, environmental 

Energy efficient and 
energy recovering homes
 
Median household income
 
Population income below 
60% average

INDICATORS
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An indicator is a measurable or observable 
characteristic or phenomenon that provides 
evidence or insight into the state, condition, or 
performance of a system, process, or situation. 
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social, economic, environmental 

Energy efficient and 
energy recovering homes
 
Median household income
 
Population income below 
60% average

INDICATORS

Building renovation across scales and domains
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• Objectives: Reducing 
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Building renovation:

• Stakeholders: Building 
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Building renovation across scales and domains

Reducing carbon emissions 
in accordance with the EU

• Energy efficient and energy 
recovering homes 

• Median household income
• Population income below 60 

average

• Income
• Building status
• EPC

Renovation’s impact 
on urban 
sustainability

Measures to be 
applied to buildings

Building level

Urban level
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DATA INDICATORS OBJECTIVES
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Building renovation across scales and domains

Reducing carbon emissions 
in accordance with the EU

• Energy efficient and energy 
recovering homes 

• Median household income
• Population income below 60 

average

• Income
• Building status
• EPC

Renovation’s impact 
on urban 
sustainability

Measures to be 
applied to buildings

time

stage renovation- building life cycle

Building level

Urban level
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DATA INDICATORS OBJECTIVES
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Retabit research project

1. to evaluate the current status of an urban area 
• Based on the available data 
• Exploring areas of intervention using a 
combination of indicators

A data-driven service platform which facilitates 
multiple stakeholders involved in building 
retrofitting: 

https://retabit.es

Retabit is a project co-financed by the Spanish Ministry of 
Science and Education, 2021-2024 carried out by the research 
group ARC La Salle-URL (coordinator) and the Catalonia Institute 
for Energy Research (IREC)

2. to elaborate and assess the impact of 
renovation scenarios 

• Using building archetypes to assess 
impact of  energy renovation measures 

9
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Retabit platform 

Data Indicators

Primary Energy Consumption

Heating Energy Consumption

CO2 Emissions

PV potential generation

Energy renovation residential buildings

Median houshold income

House Price

Average renting Price compared to 
family income

Urban equipment at 15 minutes

Green area surfaces

Vulnerability to heatwaves and 
temperatura rise

Accessibility to bike lanes

Buildings to renovate

Renovation plans

Climate

Urban 
amenities

EPC

Cadastre

Income

Planning 
regulations

Building status

…..

Which buildings to 
renovate taking into 
account multiple 
domains and scales –
integrating multiple 
data sources 

Which measures to 
apply to improve 
baseline conditions –
applying archetypes
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Retabit Generation of KPIs from data: Process
(IREC Institute)

POTENTIAL KPIs

118

PRIORITIZED KPIs

51

SELECTED KPIs

36

Literature review:
Relation to SDGs

Data:
Source/Nature/Availability

Granularity
De-escalation 
(La Salle/IREC)
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SDG CODE Main energy retroffiting 
indicators SDG

PRIORITIZATION
(1,2,3)

GRANULARITY LOCAL METHODOLOGY 
SDG INDICATORS

LOCAL SOURCE 
SDG INDICATORS

E.U Source AVAILABILITY OF 
DATA

DATA NATURE REPORTED LOCAL 
INDICATOR

DATA 
ACTUALIZATION 
FREQUENCY

LINK ALTERNATIVE DATA 
CALCULATION 
METHOD

7.3.1 Energy renovated residential b

3 Building

Registred energy 
improvement actions in 
residential buildings. No 
further information 
provided.

Local municipal 
administration.

EU Buildings 
Observatory, 
Survey among 
consumers, 
architects & 
construction 
companies and 
suppliers of 
construction 
materials

Available data at 
national level.

PROCESSED: 
Registred energy 
improvement 
actions in residential 
buildings by the city 
council.

Share of residential 
buildings over 40 years 
old that have been 
rehabilitated for energy 
improvement. 
Barcelona city scale.

Irregular.
Updated: 2017

https://sdgdat
a.barcelona.ca
t/7-3-1/

Data could be 
predicted based on 
the analysis of 
building energy 
certifications.

Also could be 
gathered from 
building permits, 
Visados de los 
Colegios de 
Aparejadores, PEM, 
IEE, ITE.

7.3.1 Final energy consumption in 
homes including all types of 
energy

2 Building

Citizen survey + Energy 
stats + Prediction based 
on historical data

Institut Català 
d'Energia, CORES i 
Idescat

Eurostat Available data at 
municipal level.

CALCULATED: 
Prediction based on 
historical data + 
Surveys + energy 
stats

Consums energètics a 
escala municipal, per 
fonts i per sectors. Les 
fonts originals de dades 
són ICAEN, ARC, CORES, 
ACA, ENDESA 
distribución, 
Electradistribució 
Centelles, Estabanell 
Energia, 
Electrocaldense, DGT, 
IDESCAT, el programa 
Hermes de la Diputació i 
els ajuntaments 
adherits al Pacte dels 
alcaldes pel medi 
ambient.

Les dades de consums 
de gasoil de calefacció, 
les de propà butà (GLP) i 
les de consum de 

Annually
Updated: 2017

https://dades
obertes.diba.c
at/datasets/co
nsums-
energetics-
dels-municipis

7.2.1 Renewable energy 
consumption in households

2 Building

Citizen survey + Energy 
stats + Prediction based 
on historical data

Institut Català 
d'Energia, CORES i 
Idescat

Eurostat Available data at 
municipal level.

CALCULATED: 
Prediction based on 
historical data + 
Surveys + energy 
stats

Proporció d'energies 
renovables sobre el 
consum d'energia 
(domèstica i terciari).

Annually
Updated: 2019

https://infoan
alisis-
public.diba.cat
/pub/extensio
ns/Visor_2030
/Visor_2030.h
tml#

7.2.2, 11.1.2 Energy-efficient and energy-
recovering homes

3 Building

Citizen survey on residen   Local municipal adm - - REGISTERED: Qualitat  - - - Data could be 
predicted based in 
Building energy 
certificates. Annual. 
2020

2 Census Unit

Citizen survey on house 
heating energy 
consumption

Local municipal 
administration,
Flanders: (Flanders 
Environment 
agency)

Eurostat Available data at 
national level.

CALCULATED: 
Prediction based on 
historical data + 
Surveys + energy 
stats

Disaggregated final 
energy consumption in 
households-space 
heating. 

Annually
Updated: 2019

https://ec.eur
opa.eu/eurost
at/databrowse
r/view/nrg_d_
hhq/default/ta
ble?lang=en
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7.3.1, 13.3.2 House heating energy 
consumption

      

    
   

    

 

    
   

    
   

 

IREC Research Group

Retabit Generation of KPIs from data: Process
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Retabit: Generation of KPIs from data: Process
271 KPIs (129 targets)

Assessment: Goals, targets, and KPIs

Residential Buildings and retrofitting
Selection: Directly and indirectly related KPIs

Implemented strategies Los Angeles, Flanders, Barcelona, Municipality of Barcelona

KPIs rejection: not appearing in 3 or more strategies

Sustainable Development Goals

57 KPIs (43 targets)

41 KPIs (28 targets)

Parallel analysis Literature review + Projects (Syn.ikia and PLURAL)

KPIs inclusion: not repeated

118 KPIs (28 targets)

Prioritization
Data availability and actualization

51 KPIs (25 targets)

Granularity
Building level and not dependence on surveys

36 KPIs (25 targets)

Assessment

Filter

Filter

Addition

Filter

Filter

1

2

3

4

5

6
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16 
IMPLEMENTED 

KPIs

Scale
• Scale 

applicability 
evaluation 

Data
• Data 

availability 
and units

Rule
• Literature 

review and KPI 
calculation

SELECTED
KPIs
36

Granularity:
De-escalation (La Salle)

Retabit Generation of KPIs from data: Process

14
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Scale
• Scale 

applicability 
evaluation 

Data
• Data 

availability 
and units

Rule
• Literature 

review and KPI 
calculation

SELECTED
KPIs
36

Granularity:
De-escalation (La Salle)

Retabit Generation of KPIs from data: Process

16 
IMPLEMENTED 

KPIs

DATA = KPI

Simulation KPI (Archetypes)

Calculated KPI from Data

Combined KPI

4 types of KPIs calculation

15
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Example: Economic KPI – KPI = DATA

KPI Median Household income

Scale Possibilities
Building (de-escalation)

Urban (Aggregation)

Data source National Institute of Statistics

SDG – SECAP 
Asspciation

SDG 1, 10

Mitigation

Definition:
Median household income per building.

Use:
Evaluate economic situation of the population.

Rule for calculation:
• Gathering economic data per census unit.

• Associate the data to each building within the census 
unit.

• The same data is applied to all buildings within the 
same census unit (sensitive data protection)

16
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Example: Environmental KPI – Simulation KPI

KPI Final Energy Consumption

Scale Possibilities
Building

Urban (Aggregation)

Data source IREC (Archetypes Simulation)

SDG – SECAP 
Asspciation

SDG 7, 11, 12

Mitigation

Definition:
Final energy consumption of a building considering all 
types of energy.

Use:
Evaluate the total energy consumed by the buildings, 
depending on the type of user (aware vs unaware).

Rule for calculation:
• Energy simulation of the archetype

• Associate the archetype to each 
geo-referenced building

• Kwh/m2y x m2

(Location within the urban pattern, types of installation system, 
common appliances consumption, and different types of users)  

17
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Example: Social KPI – Calculated KPI

KPI 15 – Minutes City

Scale Possibilities
Building

Urban (Aggregation)

Data source Open Street Map (geo-located 
data)

SDG – SECAP 
Asspciation

SDG 3, 4, 10, 
11, 13

Mitigation

Definition:
Equipments within 15 minutes far away from the building.

Use:
Evaluate proximity, accessibility and quality of life.

Rule for calculation:
• Geo-referenciation of all care, education, provisioning, 

entretainment and transport categories services.

• Limitation of the minutes > Transformation to Meters

• Selection and count of the services > Limit: 
Meters/service

18
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Function Category Minutes Meters
Care Health 10 850
Care Social Services 15 1225
Care Day centers 10 850
Education Preschool Education 5 475
Education Primary education 5 475
Education Secondary education 10 850
Provisioning Supermarkets 10 850
Provisioning Markets 10 850
Provisioning Fresh food 5 475
Provisioning Daily non-food 5 475
Provisioning Catering 5 475
Provisioning Miscellaneous services 5 475
Entertainment Shows 10 850
Entertainment Libraries 15 1225
Entertainment Civic centers 10 850
Entertainment Children playgrounds 5 475
Entertainment Sports facilities 10 850
Entertainment Squares and parks >1000m2 5 475
Entertainment Squares and parks > 10000m2 5 475
Transport Metro stations 10 850
Transport Bus stations 5 475
Transport Trams stations (cambio por night bus) 10 850
Transport Trains stations (cambio por bike lanes) 10 850
Transport Bike stations 5 475
Transport Bike lanes 5 475

Example: Social KPI – Calculated KPI

KPI 15 – Minutes City

Scale Possibilities
Building

Urban (Aggregation)

Data source Open Street Map (geo-located 
data)

SDG – SECAP 
Asspciation

SDG 3, 4, 10, 
11, 13

Mitigation

19
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Example: Social KPI – Combined KPI

KPI
Vulnerability degree against 
heatwaves and temperature 
rise

Scale Possibilities
Building

Urban (Aggregation)

Data source Land cover, Weather data, 
Cadastre, National Statistics

SDG – SECAP 
Asspciation

SDG 3, 11, 13

Mitigation

Definition:
Value (from 0 to 9) of vulnerability resulting from comfort 
decrease within the buildings due to heat island effect.

Use:
Evaluate resilience and quality of life.

Rule for calculation:

• Sub-KPI 1: Calculation of temperature increase 
projection (1 to 3) 

• Sub-KPI 2: Evaluation of population density (1 to 3)

• Sub-KPI 3: Evaluation of green areas and building 
conservation status (1 to 3)

• Sub-KPI 3.1: Green areas (1 to 3)

• Sub-KPI 3.2: Building conservation status (1 to 3)

• KPI: Combination of the scale of each sub-KPI

20
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Retabit platform: Analysis 

21
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Retabit platform: Analysis 
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Retabit platform: Analysis 
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Retabit platform: Analysis 
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Retabit platform: Analysis 

25



Leandro Madrazo, Álvaro Sicilia, Adirane Calvo

Retabit platform: Analysis 
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Retabit platform: Analysis 
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Retabit platform: Analysis 
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Retabit platform: Analysis 
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Retabit platform: Analysis 
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Retabit platform: Analysis 
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Retabit platform: Analysis 
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Retabit platform: Analysis 
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Retabit platform: Analysis 
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Retabit platform: Analysis 
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Retabit platform: Analysis 

36



Leandro Madrazo, Álvaro Sicilia, Adirane Calvo

Retabit platform: Analysis 
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Retabit platform: Analysis 
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Retabit platform: Analysis 
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Retabit platform: Analysis 
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Retabit platform: Analysis 
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Retabit platform: Analysis 
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Retabit platform: Analysis 
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Creating a project: Retabit retrofitting evaluation

Composite indicators

Individual indicators compiled into a 
single index, based on an underlying 
model of the multi-dimensional 
concept that is being measured.

Analysis

Retrofitting evaluation

RETABIT Platform

+

• To simplify complex 
information

• To facilitate comparisons

• To offer a qualified 
understanding of 
multidimensional issues.

Individual KPI analysis

Retrofitting plans      Different KPIs

Simultaneously consider social, 
economic, urban, and environmental 
dimensions.

44
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Environmental, Social and 
Urban context

Energy 
context

Median household income
Green areas
Heating Demand
…

Cadastre 
database

Open 
street 
maps

Social and 
urban context

Land 
Cover

EPC 
database

Socioeconomic 
context

National
statistics

45

Where can we find neighbourhoods where 
vulnerable residents reside in buildings lacking 
energy-efficient features, within urban 
environments that fail to promote energy 
efficiency?
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Example of energy, socioeconomic and urban KPI application

KPI 20: Median household income

KPI 30: Green areas

KPI 37: Heating demand

46
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Example of energy, socioeconomic and urban KPI application

KPI 20: Median household income

KPI 30: Green areas

KPI 37: Heating demand

Composition: (1-KPI 20) + (1-KPI 30) + KPI37

47
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House Price at 
census unit scale

The RETABIT platform
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When zooming in 
shows the buildings

A composite 
indicator can be 

created

The RETABIT platform
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The user selects 
the indicators and 
weight them with 
the sliders

Once is done, the 
platform normalise 
the indicators and 
aggregates them 
based on the weights

The RETABIT platform

50
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As there are many indicators, the user can provide a 
description and the platform will precreate the composite 
indicator using artificial intelligence methods.

The RETABIT platform

51
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The RETABIT platform

The composite 
indicator can be 
calculated at 
different scales
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The RETABIT platform

This description 
is about three 
dimensions: 
social, 
economic, 
environmental
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The RETABIT platform

The attributes 
are summarized 
in the left pane
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The RETABIT platform

The user can 
filter the 
buildings by a 
set of attributes

55



Leandro Madrazo, Álvaro Sicilia, Adirane Calvo

The RETABIT platform

When the composite 
indicator is created, 
the user can display 
the sub-indicators
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The RETABIT platform

When the composite 
indicator is created, 
the user can display 
the sub-indicators
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The RETABIT platform

When the composite 
indicator is created, 
the user can display 
the sub-indicators
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Take Aways
• Global and holistic perspective to address sustainability goals through building 

renovation: going beyond urban energy modeling.

• To this end, three main needs arise:

• Adequate data granularity: to ensure reliability of analysis avoiding 
assumptions or inaccuracies.

• Standardization of KPIs: to align global goals with renovation actions and 
address issues with adequate measures.

• Use of Composite Indicators: To provide a comprehensive approach through a 
single index, leveraging Artificial Intelligence tools without oversimplifying 
intricate data.

• Consolidation of the use of platforms like RETABIT by the renovation stakeholders 
(administration, companies, professionals)
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If you would like more information, 
pelase visit ww.retabit.es, or contact 
us at info@retabit.es

Proyecto PID2020-115936RB-C21
Financiado por el Ministerio de Ciencia e Innovación

Thanks for your attention!
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