DATA-DRIVEN DECISION-SUPPORT TO INCREASE ENERGY
EFFICIENCY THROUGH RENOVATION IN EUROPEAN BUILDING
STOCK

D 2.2 – Indicator and User Research

Statistical report on interviews and surveys
results
[WP2 – Key EE and supply-side policies indicators and variables]

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 847101. The contents of this publication are the sole responsibility of
the authors and can in no way be taken to reflect the views of the European Commission.

No 847101 – EERAdata
D 2.2 – Indicator and User Research

Lead Contributors

Sebastian Botzler (botzler@tum.de) Hannes Harter
(Hannes.harter@tum.de)

Due Date

Technical University Munich
Joaquin Villar, AEA (joaquin.villar@juntadeandalucia.es), Luis
Rodriguez, AEA (luis.rodriguez.garcia@juntadeandalucia.es); Rafael
Abad Cano, COAMá (idi@coamalaga.es),
Jørn Toftum, DTU
31.12.2019

Delivery Date

19.08.2020

Type

PU
PU = Public
PP = Restricted to other programme participants (including
the Commission Services)
RE = Restricted to a group specified by the consortium
(including the Commission Services)
CO = Confidential, only for members of the consortium
(including the Commission Services)
User Research, Implementing partners, Case studies,
Indicators and parameters, Survey, Interview, Data gaps

Other Contributors

Dissemination level

Keywords

Imprint
This document is issued by the consortium formed for the implementation of the EERAdata project
under Grant Agreement N° 847101 by the following partners:
TUM- Technische Universität München (Germany)
TRILATERAL – Trilateral Research LTD (United Kingdom)
ITTI – ITTI SP ZOO (Poland)
DTU – Danmarks Tekniske Universitet (Denmark)
KSSENA –Zavod Energetska Agencija Za Savinjsko Salesko in Korosko (Slovenia)
COAMá – Colegio official de Arquitectos de Malaga (Spain)
AEE – Agencia Andaluza de la Energia (Spain)
COP – Kobenhavns Kommune (Denmark)
MOV– Mestna Obcina Velenje (Slovenia)

Document History
Version
V0.1
V0.9
VX.X

Date
29.05.2020
21.07.2020
14.08.2020

Description
1st Draft
Final draft
Final Version

Reason for Change
New data
New data
V1.0

Distribution
01.06.2020
30.07.2020
19.08.2020

Disclaimer
Neither TUM nor any other consortium member nor the authors will accept any liability at any time for
any kind of damage or loss that might occur to anybody from referring to this document. In addition,
neither the European Commission nor the Agencies (or any person acting on their behalf) can be held
responsible for the use made of the information provided in this document.

2

No 847101 – EERAdata
D 2.2 – Indicator and User Research

About the project
The EERAdata project will develop and test a
decision-support tool to help local
administrations in the collection and processing
of their building and demographic data towards
an assessment and prioritisation of Energy
Efficiency measures in planning, renovating and
constructing buildings.
While EU policy assigns a primary role to Energy
Efficiency (EE), the lack of a holistic
understanding of the impact of EE investments
has hindered its integration in the policy-making
process. Coordination between demand and
supply side of energy policy is not targeted, and there is need to gather the evidence on the benefits
of EE in ecological and socio-economic terms as well as on its interactions with the broader policy
context and energy market.
Project’s goals
The project aim to develop:
•

Guidelines and roadmaps for the advancement of the clean energy transition

•

Joint thematic studies and analyses reports on territorial needs and decarbonisation pathways

•

A fully developed and tested decision-support tool to help local administrations in the collection
and processing of their building and demographic data towards an assessment and prioritization
of EE measures in planning, renovating and constructing buildings
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1. Abstract
This report describes the purpose, the conduction and first results of a comprehensive survey as well
as several interviews and studies on the renovation processes of several municipalities that was
performed amongst EERAdata implementing partners. The EERAdata project intents to bring several
data sources, local policies, and existing schemes together in one data-driven tool that will help to steer
building renovation decisions into a sustainable and energy efficient future.
To set the foundation for that, the project partners needed to evaluate and investigate the existing
situation in the partner municipalities and regions. Therefore, a comprehensive survey with more than
129 questions was established and answered by the partners. Accompanying interviews and bilateral
interview and assessment sessions were established to improve the survey and additionally gather
information on the renovation processes, the influence of the political situation and the data situation of
each municipality
The survey and the accompanying interviews had five main purposes:
▪

To identify the building, environmental and socio-economic data situation in each of the
EERAdata frontrunner municipalities and regions. Is it possible to find the necessary data
basis to perform the desired multidimensional assessments in the case study areas? It
furthermore fostered the collaboration and investigation within municipalities and regions,
beyond single departments and entities.

▪

To identify existing building codes, political strategies, renovation frameworks, regularities,
used tools and software, existing long-term strategies, etc. The results will help to develop an
EERAdata Decision Support Ttool (in short DST) that is really used and fits the requirements
of every municipality or region where it is implemented. The DSTwill be integrated or added to
existing infrastructure and should provide insights, calculations, and assessment beyond the
existing schemes. It therefore must incorporate these schemes in the development and
design process.

▪

To create case studies and user stories that will help to develop the DST along the situation
in the target municipalities and regions. These user stories will contain information about the
involved bodies, departments and most important: decision makers. It will tell the political
goals, the overall strategy and position of the municipality regarding energy efficiency and
climate change. It will furthermore help to create guidelines and handbooks to integrate the
tool in existing decision-making processes and energy efficiency plans.

▪

To identify the future users of the tool and their specific needs. The EERAdata DST will deal
with various types of data and planning schemes Therefore, data protection and access rights
will play a significant role in the development process. The partners were asked to define
personas and user roles which later on will create the different layers and interfaces as well
as reporting functions of the DST.

▪

To create a questionnaire and user journey, which serves, in a later stage to pre-assess the
situation in municipalities and regions who want to use the EERAdata Decision Support Tool
(DST). The current survey will therefore be improved and optimised with the participating
municipalities and regional partners, to make it handier, automated with predefined answers
and with a direct line to adjust the DST functions.
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First results indicate:
▪

▪

▪

▪

▪

▪

The data basis for the socio-economic, the environmental and energy-related building and
building renovation impact assessment is better than expected. However, which was one of
the reasons to establish this project, the data is scattered and either access rights, data
owners or the format and type of data are varying significantly. Some data must be processed
or gathered manually. The next steps in the project will include a sensitivity analysis on these
data segments and if and how they are necessary and must be implemented. Trilateral
Research will then take an approach to ease the sorting, processing, and collection of data
from these different sources. The chapters 3 and 4 will highlight some of these results with
specific examples.
Decision making processes, political schemes and renovation strategies differ a lot between
countries and even between municipalities in one region. This is due to the budget situation
but also the size and the amount of managed properties. However, some core similarities
could be found. The assessment process is similar and also the data base regarding the
building stock cover the same indicators all over Europe. European norms as the European
Performance of Building Directive or the Energy Efficiency Directive left their traces even in
small municipalities
Socio-economic data is partly available but not connected to building renovation effects.
Demographic assessment and census data are available in singular units or on regional
scale. Here the EERAdata project will create a first attempt on linking socio-demographic data
with building renovation impact assessment.
Measures and KPIs: Since most municipalities get renovation funds and budget by national or
international funds (mostly EU) they have to fulfil specific key performance indicators. These
indicators mostly tackle climate change issues and therefore are very similar between all
investigated countries. Furthermore, the measures to achieve the goals could also be defined
and a list of the most overlapping and conducted measures was created for the further tool
development
Case studies: Even when there are a lot of similarities between the partner-municipalities and
regions, the political processes, involved bodies, conducting specialists, budget managers,
databases, workflows are differing significantly in their very details. The EERAdata project
therefore developed case studies for each partner to draw the line of action and the different
user needs as well as influences for each step. These case studies will be elaborated with
gaining knowledge as the project proceeds.
Personas: Another way to streamline the DST to the users’ needs was to create virtual
personas. These personas represent the future users, their security levels, access to data,
special needs of representation of results, level of detail of the different modules of the tool
and so on. These personas are already created (Annex 1) and will be integrated into the
countries factsheets, the description of the tool and the methodology (Deliverable 2.1, 3.4 and
Deliverable 5.1)

Planned improvements and next steps:
The current results, quality, and number of questions already give a profound insight of the needs and
situation of the implementing municipalities and regions. The questionnaire however is going to be
streamlined, slimmer and designed as a digital user journey via an online browser. Therefore, the
questions will be reduced, predefined answers will be implemented in the most cases. Graphical
indicators and an improved story telling will help the user to get through the comprehensive questions
with ease.
The answers and numbers from the current survey will be updated and persisting gaps will be filled
within the next months. The answers will then lead to an extensive data collection which will generate
the data stock for the EERAdata DST. The results also help to design and adjust the methodologies in
the socio-economic, life cycle, environmental and energy performance modules of the tool.
The case studies will be elaborated and filled with modules and prototypes of the EERAdata tool in the
next months. Additional workshops, webinars and interviews will take more case studies into account
as well as personas and future users of the tool (e.g. the AVRA (the Andalusia Social Housing Agency),
which has great interest in the DST).
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2. User Research
User research is one of the main tasks of the EERAdata project. All outcomes should foster the
operationalisation of the energy efficiency first principle. Within the project consortium, especially the
implementing partners, it was understood that solutions are only valuable when they provide practical
help for the future user. Especially in the sector of public administration, the heterogeneity between
cities, regions, political systems and states within the European Union is high. It reflects the vivid
diversity within the union and especially in the EERAdata project is an inspirational source. There is a
wide opportunity for technology and knowledge transfer which will be used in the project. On the other
hand it asks the developers and researchers to know the users, to develop a system which is applicable
in all this different environments and provide the same outcome: that energy efficiency investments are
priority, have multiple benefits and can steer a sustainable development for the future to reach the CO2
emission goals (current status: 1% of the European Building stock is renovated each year. This has to
be accelerated to at least 3% to reach the climate change goals).
Therefore, the user research is taking a big part in the project and this report is only the starting
document for upcoming in-depth analysis which will accompany the development of the EERAdata
DST.
The user research within this document comprises three parts:
▪ A comprehensive survey which investigates the status quo, available data, administrative
structures and underlying processes in a municipality or region. This survey will be also
integrated, in a much shorter, more data focused version, into the EERAdata DST as an
onboarding mechanism to connect with existing databases and integrate datasets.
▪ Detailed interviews and workshops to create case studies and create user flows, which show the
different actions of the user, the needs, and data in each step. These case studies will be used to
show the interaction of the EERAdata DST with the different elements of a renovation planning
process. Furthermore, these interviews and tasks helped to create potential personas, user
types, which will define the functionality and stakeholders of the DST (core information for the
country specific factsheets of deliverable 2.1.
▪ The last part is the classical literature and policy research to define the list of existing databases,
used tools, historical energy efficiency measures, KPIs which are equal in each member state.
This basic helps the developers to identify fixed values and definitions within the EERAdata DST
and accompanying guidance.

The survey
The survey is designed as a user journey which comprises a virtual case study of a renovation of a
public administrative building in Copenhagen, Denmark. This approach should help the participants to
think about all involved processes in such a virtual case. Later, the survey has sections which are not
connected to the user journey but uses it as an example to facilitate the understanding of questions.
The user journey is developed as an open word file but will be closed and transferred into an online
journey with predefined answers in the next months. It will be the onboarding journey for every firsttime user of the EERAdata DST.
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The presented Survey was conducted first within the three implementing, forerunner partners: the city
of Copenhagen, the city of Velenje and the region of Andalusia. Together with these partners a first
intake revision of data and information was conducted on the data and information they provided. This
first batch, which results are presented in this study, served to test and improve the survey for the
second round, which will conducted with secondary implementers later in 2020, like the social housing
association of Andalusia or the city of Belgrade, Serbia or the city of Zagreb, Croatia. With these, further
improvement will be performed before the survey will be digitalised and created as a proper onboarding
questionnaire for third party implementers. In the meantime, data collected from the first round of the
survey, has been evaluated and the use and depth is investigated continuously. After all test-runs, the
final survey will be openly distributed and feed directly into the EERAdata Decision Support Tool.
Questions are revised added or deleted, depending on the response of the EERAdata partners. In a
collaboration with the practical users a sensitivity analysis will be performed on the questions to reduce
the amount and filter these ones which have the highest impact on the holistic building assessment for
the EERAdata methodology. After the three implementers answered all questions, provided insights
and processes, predefined answers to facilitate the answering will be determined.

Survey methodology
EERAdata derives its input, concepts, and solutions mostly from practical experiences, processes,
and knowledge. The survey fulfils two core elements:
It serves as a data inspection tool which tells the project developers the availability and depth of data
in socio-economic, environmental, and technical categories. It defines the framework and indicators
for the assessment methods and the data collection.
It also helps to create use-cases, to understand renovation processes, the involvement of bodies and
staff members, the influence of politics, the application of policies and directives and to identify
problems, data gaps and processes which might be optimised with the EERAdata DST. This is
particular important since EERAData will not only create a tool but a policy guidance.
The Survey in Word format was designed around 16 categories and comprises around 129 questions,
which were open questions. Answering these questions asks for research and collaboration between
different departments and municipal institutions. The open design provided the possibility to add
personal remarks, to explain why data is not available or provide meta-information on the data itself
and how it can be collected in the next steps. The current results will be used to design predefined
answers and reduce the amount to the core questions and topics that creates the pathway for the tool
implementation.
The following list shows the 16 categories of the questionnaire.
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

Current working environment of users and occupants
Demographics of region and municipality
Political agenda
Environmental data
Economy data
Building codes and norms especially for building renovation and energy efficiency
Involved bodies in any kind of energy efficiency and building renovation case
Financial schemes and processes
Current building stock quality
Building energy use
Building uses and types
Socio-economic data on occupants and health issues
8

No 847101 – EERAdata
D 2.2 – Indicator and User Research

▪
▪
▪
▪

Productivity of occupants and pupil
Life-Cycle-Assessment data about materials, embedded energy etc.
Energy systems and supply side data
Other

Survey Deployment
The survey was deployed to the three implementing partners of the EERAdata consortium:
▪ the city of Copenhagen, Denmark
▪ the region of Andalusia, Spain
▪ the city of Velenje, Slovenia

Figure 1: the three implementing partners of the EERAdata project

They received an open word document with 129 questions to be answered and sent back to the
Technical University Munich, were the answers and feedback was assessed and incorporated.
The participants had several sessions with TUM to clarify questions, to revise answers and to
optimise the questionnaire itself. This process was repeated from the first deployment in February
until May 2020. The process is still ongoing, and this report reflects the current status. It will be
updated later in 2020.

Data collection and evaluation of answers
The main intention of the survey was not to collect data in the first place. The questions and tasks
headed for an inventory of available information. The open answers are explaining if the data is
available, and provide it in case is available, in which resolution, where the data is stored and how
difficult or easy it is to integrate it in the EERAdata DST. The interviews and revisions furthermore
raised awareness in the municipalities, where they could find data and which building related data
could be stored in other departments or institutions. At last the survey led to various data gaps and
missing values which might be a risk for further implementation. One result of it, is the indicator and
data format list (deliverable 3.2), which was developed in direct relation to he answers in the survey
as well as the needs of the methodology development for the EERAdata DST.
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On the other hand, it showed the municipalities and regions what measures could be helpful for a
holistic energy efficiency assessment. The answers were sorted and listed in an excel sheet and the
evaluators created metadata for each of the questions and related answers. This metadata should
help the developers, modellers, and data scientists in the consortium to allocate the data to the right
modules, algorithms, and tool compartments.
The following list shows the different assessment elements of the metadata assessment for each
question and answer. Next to the metadata type, a short description explains the purpose of the
section.
Table 1: metadata for the survey evaluation for each question.

Short Description

Description of question and topic

Purpose of data

What purpose has the data in the EERAdata DST, reporting and
accompanying guidelines?
Which node or function in the EERAdata methodology is using the
data or outputs from the answer to this question
Which building renovation benefits, impacts and consequences are
influenced by the data or answer to this question
Is the provided information or data representing an event, a
consequence of an event or statistical exposure or vulnerability data?
What definitions, states, algorithms need to be created in the DST for
the provided data/ information
Is it possible to represent the open information/ data provided by the
participant as predefined answers and states that a future participant
only has to select?
Are there scale applicable for this topic, and how could they look
like?
Is the question in any case an open question?

Function and Node in Modelling
Directly related benefits
Event, consequence, exposure or
vulnerability data?
Definitions in DST
Predefined answers (states)

Scales
Open answer
Available Default values

Required action from user

Are there default information or data (scientific data, modelled data,
statistics, etc) for this question that can replace local and specific
data from the municipality in case it is not available?
What action has the user to take in the DST related to this topic

Input data

What is the input data like, is it a list, a number, a database, etc.

Format

Which programming format is the data in? Integer, flow, object, etc.

Access type (open access, semi-open
access, confidential)

Is the data publicly available, semi-public, confidential or other?

Explanations to access

Where and how is the access to this data possible?

Related topic (metadata, demographic
data, geographic data, building data,
Energy demand data, Indoor climate
data, LCA data, energy supply data,
socio-economic data)
Location (Manual entry, EERAdata
Definitions, Excel sheet, Database,
Tool, Invoices, Reports)
Level of detail

Under which sorting category does the information, data, answer
fall?

Need for revision of question
Need for revision of answer
Try to find more information

Where is the information, data, knowledge located or stored? How
could the DST get access to this data?
In which level of detail is the data available or must be available? Like
hourly, monthly, yearly data, municipal, regional, building specific
data?
Based on the feedback of the participants: has the question to be
revised and how? Or even deleted?
Based on the answer is there any open questions, do we need more
information
Default values, predefined answers, describing data, values, etc.
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Based on these evaluations and the upcoming data collection an online survey with predefined
answers for third party implementers will be created to assess the status quo in their municipalities
and regions before integrating the DST.
Figure 2 shows an example of such an online survey. In the current questionnaire the answers were
open and the participants could put every number, in the upcoming survey these open answers will be
replaced by states that were created by the insights the project gained with the implementing
partners.

Figure 2: example design of an online survey

The interviews and policy research
In addition to the survey and its feedback circles, a parallel workshop-like interview session was
conducted. The Technical University of Munich set up a series of 1 on 1 interviews to create an
overview of the existing building related energy efficiency policies, key-performance-indicators, tools,
decision making mechanisms and most important, the different processes from idea to the
acceptance of the budget for the measure.
The interviews and related research were built upon filling a predesigned form, which shows 4
sections:
▪

Specific characteristics of the tool (user requirements for the DST)

▪

The different renovation processes

▪

Use streams (actions by the user in the municipality and involvement of the DST in
subsequent steps)

▪

Output and reporting
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Furthermore, the following user streams were designed and filled by the practical partner and TUM in
the interview sessions:
▪

User journey

▪

User Stream

▪

Role of the tool

▪

Used methodology

▪

Data type and stream, source

▪

Political stream

After the first round the team from TUM personalised the illustrated case study sheets, filled in the
information from the interviews and sent it back to the participant. The partner reviewed the
information again and set up another interview round to discuss the missing details of
misunderstandings. Then TUM revised the figure again, and so on (see figure 3). This process is still
ongoing, since the implementing partners and the methodological partners are developing the core
parts of the EERAdata DST which means its functions and applicability in existing processes will be
updated over the next months.

Figure 3: Graph with iterative process.

The case studies are used for various purposes. Mainly to develop the EERAdata DST tailored to the
necessities of each step of building renovation and the different processes in each municipality or
region where the tool will be used. The case study will also be part of the guideline for extending the
use of the DST to other countries and municipalities. Furthermore, it serves to introduce the
implementing partners and their workflows as well as political agendas. A publication regarding the
12
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heterogeneity between cities within one country, within the member states and how to evaluate the
situation related to the increase of renovation activity will be submitted 2020. The final case studies,
the related documents and accompanying facts will be published as the national factsheets within
deliverable 2.1.

The persona development
The persona development was conducted as a streamlined process. TUM provided a template with
the categories of characteristics future users of the DST would have. Based on this template, each
partner created 2-4 proto personas which reflect a real application of the tool. Out of these personas,
the project team will create the different roles, access rights and functions of the tool related to the
needs and rights of the user types. This helps to develop the tool along data privacy laws and security
frameworks in each of the implementing municipalities and regions.
The characteristics of the proto personas comprise:
▪

Name/ ID

▪

Role

▪

Institution and Department:

▪

Main tasks:

▪

Use of the DST:

▪

Use of EERAdata DST in daily business:

▪

Special functions of the DST:

▪

Focus data and topics:

▪

Datasets provided by the persona:

▪

Reporting:

▪

Access level of the user:

The first edition of the personas is to find in annex 1 of this document. They will be elaborated and
included in other deliverables in an advances version and serve as a key figure for stakeholder
access and involvement.
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3. Findings
The result section is discussing the results of the survey. These findings will be enhanced by the
findings we collected within workshops, interviews and personal encounters with the implementing
partners and stakeholders, some at the launch workshop in Munich in October 2019 some on
personal interviews with responsible staff in the municipalities and regions. These findings were
comprised as case studies for each of the implementing municipalities and regions.

Survey results
The following analysis is categorized into the different topics of the user research questionnaire. The
assessment in this report highlights the main insights from each category of the survey. The
evaluation of answers does not contain data collection information. This will be part of deliverable 4.1
to deliverable 4.4 in which the collected data for the EERAdata DST as well as existing default data,
scientific estimates and models will be described. Critical questions or topics which imply obstacles or
intensified measurement or data research from municipalities will are highlighted after each category
table. The sections in the following tables are structured in 4 categories:
▪
▪
▪

▪

Question content: very short description and rephrasing of the question and the main
content of the potential answer
Purpose of data: Describes the overall purpose of the question in the EERAdata project, its
reports and content. What do we do with the information provided by the participant?
Related calculation module and database: Describes the use of the provided data
particularly in the EERAdata DST and its calculation parts. Which modules will use the data?
In which databases will the data be stored? Is the answer only providing meta-information for
reporting?
Details and Availability: this field expresses the availability of data in the majority of
examined municipalities and regions. The availability is structured in the following details:
o Percentage answered: 0-100% of all participants could answer this question. This
does not indicate, if the required data is available, but gives an overview if the
participant know the situation regarding this topic. The availability of data is content of
the conclusion chapter. If the data is currently not available, the EERAdata project will
help the municipalities to obtain and anonymise the data and create methodologies
for the future if necessary.
o User / meta data: Metadata which is not related to municipal or building data but
regarding administrative processes or personal user data
o Municipal data: Is the data available for the specific municipality and the assessed
buildings, like real energy consumption or renovation history, number of occupants,
etc
o Default data available: In case there is no real or local data available. Is there
statistical, modelled, experimental data available that can be used instead and
converted to the local situation
o Database existing: Is there an existing database, which can be read by or linked to
the EERAdata DST.

Overall findings
▪

The data basis for the socio-economic, the environmental and energy-related building and
renovation impact assessment is better than expected. However, which was one of the
reasons to establish this project, the data is scattered and either access rights, data owners
or the format and type of data are varying significantly. Some data must be processed or
gathered manually. The next steps in the project will include a sensitivity analysis on these
data segments and if and how they are necessary and must be implemented. Trilateral
Research will then take an approach to ease the sorting, processing, and collection of data
from these different sources.

▪

Decision making processes, political schemes and renovation strategies differ a lot between
countries and even between municipalities in one region. This is due to the budget situation
but also the size and the amount of managed properties. However, some core similarities
could be found. The assessment process is similar and the data base regarding the building
stock cover the same indicators all over Europe. European norms like the European

14

No 847101 – EERAdata
D 2.2 – Indicator and User Research

Performance of Building Directive or the Energy Efficiency Directive left their traces even in
small municipalities
▪

Socio-economic data is partly available but not connected to building renovation effects.
Demographic assessment and census data are available in singular units or on regional
scale. Here the EERAdata project will create a first attempt on linking socio-demographic data
with building renovation impact assessment.

User working environment
This category is mainly focusing on the personal situation of the participant of the survey, her, or his
expertise, their working environment as well as some general questions about the municipality or
region they are working in. For the development and the DST and the definition of its applicability and
functionalities as well as access rights and data privacy, we asked for the role of the users, their
departments/ companies, experiences etc. Furthermore, we asked for first information about the
municipality/ region, to set location, coordinates, climate, size, and structure for the intake of default,
scientific and estimated data for the calculations in the DST. The municipal information (country, size
of municipality, etc.) is also to obtain from databases like Eurostat or other geospatial services.
The questions of this section are:
Question content

Purpose of data

1.Name and role of
user
2.User expertise and
specialisation

▪ Reporting
▪ Access rights of the user
▪ Metainformation on
specialization, experience and
knowledge of DST users
▪ Reporting
▪ Coordinates, location
information
▪ Access rights
▪ Size defines the type of default
data and estimates for
calculation modules

3.Country of
assessment
4.Size of municipality
for assessment
5.Name of
municipality

6.Name and role of
Company/
Municipality uni
7.Name, type and
tasks of department
8.Position, role of
user
9.Collaboration with
departments in the
municipality
10.External partners,
consultants in the
process
11.Number of
buildings
12.Structure of
municipality/ region

▪ Type of department defines
functionality of tool for this user
▪ Reporting
▪ Access rights

▪ to define which external
partner, other department and
consultant type is using the tool
to which extent and for which
purpose, it also decides for the
accessibility of confidential
data
▪ Exposure of measures
▪ Input data for scenario building
and accompanying information
▪ Calculation methods (bath
calculation, default data, etc)

Related
calculation
module and
database
▪ Metadata
▪ Reporting
▪ Access rights and
levels
▪ Metadata
▪ Energy
consumption
▪ Indoor climate
▪ Socio-economics
▪ LCA
▪ Energy supply
▪ Metadata
▪ Reporting
▪ Reporting
▪ Metadata
▪ Access rights and
levels

Details, answered by
percentage of partners
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Default data available: No
▪ Database existing: No
▪ Percentage answered:
100%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing: Yes
(Eurostat)
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Default data available: No
▪ Database existing: No

▪ Reporting
▪ Access rights and
levels
▪ Metadata

▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Default data available: No
▪ Database existing: No

▪
▪
▪
▪

▪ Percentage answered:
100%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing: Yes
(Eurostat)

LCA
Socioeconomics
Reporting
Policy
recommendations

Findings: In the survey, no gaps or lacking details was identified. This section will be no further issue
within the data collection process.

15

No 847101 – EERAdata
D 2.2 – Indicator and User Research

Demographics
In this section the participants were asked about the demographic data in their municipality/region.
This data is mostly contributing to the socio-economic assessment. Numbers like population growth,
education of inhabitants and workforce or occupant age serve as vulnerability or exposure factors for
the impact assessment of building renovation. Traditionally this data is to find in national statistical
services and the related departments in the municipalities and regions. Over the last years
municipalities established own statistical services, which allows to collect and use more demographic
data specifically for the assessed municipality. Smaller municipalities might have to do some research
to fill in this data specifically for their city.
Default data, like regional or national statistical services, national census data etc. can always be
used in case local data is not available (by applying adapting factors). For this section, no default or
modelled data will be necessary. Only the conversion of a nation or topic-wide values to the specific
city specifications might apply.
Question content

Purpose of data

13.Nr of Inhabitants
of city or region

▪ Exposure and outreach of EE
measures on inhabitants
▪ Reporting
▪ Calculating potential

14.Growth of
population

▪ Important data for scenario
building. Here it comprises the
exposure for environmental and
social impacts

▪ Socioeconomics
▪ Reporting
▪ Scenario building

15.Migration rates

▪ Assess the severity of emigration
from places that could be
stopped by more work in
renovation or nicer urban
centres, better facilities etc

▪ Socioeconomics
▪ Reporting
▪ Scenario building

16.Age structure of
inhabitants

▪ To have a basic knowledge
about the vulnerability of the
inhabitants related to their age
▪ To know the workforce, the
potential within inhabitants
▪ Based on age groups not on
actual values
▪ to have knowledge about the
exposure of the effects of a
building renovation on the
occupants of a building

▪
▪
▪
▪

17.Nr of Occupants
in public buildings

18.Occupant age

▪ to have a basic knowledge about
the vulnerability of certain
measures of the building
occupants related to their age

19.Inhabitant
education

▪ to know the potential within the
inhabitants of a municipality and
the educational vulnerability

Related calculation
module and
database
▪ Socioeconomics
▪ Reporting (Statistics)
▪ Policy
recommendations
▪ Energy supply

Socioeconomics
Statistics
Scenario building
Policy guidelines

▪ Socioeconomics
▪ Indoor climate
▪ Resource
consumption
▪ LCA
▪ Reporting
▪ Socioeconomics
▪ Indoor climate
▪ Resource
consumption
▪ Policy guidelines
▪ Socioeconomics
▪ Scenario building

Details, answered by
percentage of partners
▪ Percentage answered:
100%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing:
Yes
▪ Percentage answered:
100%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing:
Yes
▪ Percentage answered:
100%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing:
Yes
▪ Percentage answered:
100%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing: tbd
▪ Percentage
answered:0%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing: tbd
▪ Percentage
answered:0%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing: tbd
▪ Percentage
answered:80%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing: tbd
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20.Poverty

▪ to assess the potential for
poverty alleviation through
energy efficiency
▪ to assess the risk of fuel poverty

▪ Socioeconomics
▪ Scenario building
▪ Policy guidelines

▪ Percentage
answered:66%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing: tbd

Findings: Problematic datasets were namely the number and age of people that are working and
occupying the public buildings of the municipalities and regions. Here some extra research with the
entities that operate the specific buildings need to be performed. Statistics on fuel poverty and poverty
of the municipal or regional inhabitants need to be normalised and, in some areas, extra investigation
is needed. Additionally, anonymisation and privacy issues need to be cleared in the next steps of the
project. The EERAdata methodology however will assure to create profound default values that are
related to the region/municipality, where the assessment takes place.

Political agenda
The questions in this compartment head towards the existing political frameworks and agendas. The
answers help to identify specific challenges, potential and goals within a municipality and region.
In the energy efficiency assessment, these datasets will serve as a weight for specific topics, to define
a ranking of effects of energy efficiency measures related to the specific interest and problems in the
target municipality. This section was not directly relevant for the EERAdata DST but its accompanying
guidelines, publications, and strategy advice.

Question content

Purpose of data

21.Political agenda

▪ Define specific and local
challenges or special goas
and targets that will weight
some benefits higher than
others
▪ important data for scenario
building. Here it comprises
the exposure for
environmental and social
impacts
▪ Background information on
the use of the tool: how big
is the influence of
politicians and how to
influence the decision
makers with our tool?
▪ Get information on KPIs,
fixed indicators and target
values that are defined for
renovation projects in the
target countries
▪ Participants opinion on
improvements of the
renovation strategies in
each municipality and how
to make them future proof
and independent from
policital decision making
▪ Influence of political
angeda on daily work of
participant or his
department

22.Political influence

23.Political guidelines,
directives

24.Independence of
renovation projects
from political
decisions
25.Influence by political
agenda

26.Panel on climate
change

Related calculation
module and
database
▪ Policy guidelines
▪ Weighting
▪ Socioeconomics
▪ Reporting
▪ Metadata
▪ Policy guidelines
▪ Reporting

Details

▪
▪
▪
▪
▪

Policy guidelines
All calc modules
Baselines
Reporting
Metadata

▪ User /meta data: Yes
▪ Default data available:
No

▪ Policy guidelines
▪ Metadata
▪ Reporting

▪ User /meta data: Yes
▪ Default data available:
No

▪
▪
▪
▪

Policy guidelines
Socioeconomics
Metadata
Reporting

▪ User /meta data: Yes
▪ Default data available:
No

▪ Policy guidelines
▪ Metadata
▪ Reporting

▪ User /meta data: Yes
▪ Default data available:
No

▪ User /meta data: Yes
▪ Default data available:
No
▪ User /meta data: Yes
▪ Default data available:
No

Findings: In this section, it was not asked about the availability of data, since there are no specific
datasets needed for calculations. Most responses named important policies and regulations, which
will help to shape the policy guidelines and minimum requirements for the renovation impact
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modelling. Regarding political agendas, the participants provided valuable insights which will be
further investigated in an online survey and ranking task. These results will be used to create a
specific weighting for topics and challenges in the reporting and scenario building within the
EERadata DST.

Environment
Environmental information in the EERAdata project serves to quantify the environmental impact of
buildings and the improvement of the situation through building renovation. It sets the baseline for
Life-Cycle Analysis to justify building renovation compared to new construction or renewable energy
supply. Started by European legislation and climate change awareness, most of the municipalities
started measurements and collect locally specific environmental data. Data about embedded energy,
building materials etc. is scarce and mainly to find in national or scientific databases. The project
however, will work on local specific factors to adapt these values to the real situation in the project
environments.
Question content

Purpose of data

27.Statistical data on
building related
environmental pollution

▪ CO2 Emissions, Outdoor
air pollution, Health
expenditure, Water
resources, political goals
LCA module

28.Statistics on resource
consumption in the
building sector/
renovation

▪ Resource efficiency,
Import dependency, water
consumption
▪ LCA

29.Issues with outdoor
pollution/ Major outdoor
pollutants

▪ Indicates the vulnerability
regarding outdoor air
pollution in a municipality/
region. High numbers
indicate weight the
importance of measures
that reduce outdoor air
pollution much higher
▪ Numbers on the intensity
of pollution and if it
exceeds thresholds. This
feeds also into the
vulnerability of outdoor air
pollution
▪ It shows the expenditure of
a municipality to fight the
effects of environmental
pollution and climate
change. Exposure value.
The higher the expenditure
the higher the savings
through a reduction of
environmental pollution
and CO2 emissions
▪ Vulnerability value which
will weight the importance
of water savings through
water reduction measures
in the renovation process

30.Critical pollution/
Source for pollution
thresholds

31.Municipal or regional
expenditure on
environmental
protection per person

32.Water shortage

Related calculation
module and
database
▪ CO2 Emissions,
Outdoor air pollution,
Health expenditure,
Water resources,
political goals
LCA module
▪ Resource efficiency,
Import dependency,
water consumption
LCA
▪ Outdoor air quality,
health, political goals

▪ Outdoor air quality,
health, political goals

▪ Environmental
pollution savings,
Climate change cost
reduction, Tax
revenue

▪ Water resources,
Import dependency,
Political goals,
Health, Poverty

Details, answered by
percentage of partners
▪ Percentage answered:
50%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing: tbd
▪ Percentage answered:
0%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage answered:
100%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage answered:
100%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage answered:
66%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing: No

▪ Percentage answered:
100%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing:
33%

Findings: A vast majority of the participants perform measurements regarding the outdoor air pollution
with all required substances (NOx, COx, SOx, PM, etc). Resolution is monthly and stored in public
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databases. Same applies to water resources. However, most of LCA data like embedded energy or
used resources for building materials etc, are only assessed when the projects reach a certain size, or
they followed a certification process like DGNB or LEED. It is to expect that new regulations and
building codes will ask the public administration to increase their efforts to collect LCA related data for
their building stock (buildings as material and resource banks). EERAData will play a big role in the
further assessment of this environmental data.

Economy
The questions in this category want to assess the economic potential that lies in the building
renovation of the building stock for each municipality and region. Energy efficiency and renovation
projects might trigger several economic benefits when the projects are procured and conducted
locally. More than any other economic branch, the construction sector is able to produce value locally.
Workers are needed, products, energy, planners, and infrastructure. In EERAdata it will be assessed
how the municipality or region can directly benefit from these investments and increase of economic
productivity. The following questions therefore targeted on finding values and indicators to set the
baseline for these assessments in the EERAdata DST.

Question content

Purpose of data

33.Types and percentage
of Employers in the
construction sector in
the municipality/
region

▪ Assessing the workforce
and economic potential in
the construction sector of
the municipality/ region

Related calculation
module and
database
▪ Socio-economics
▪ Macro-economic
effects
▪ Scenario Building

Details, answered by
percentage of partners

34.Number or Percentage
of businesses
involved in planning
and conducting of
building renovation
and energy efficiency
measures in the
municipality/ region
35.Number or percentage
of manufacturers for
building construction
or EE measure
materials and
products in the
municipality/ region
36.Number or percentage
of executing
companies that are
implementing EE
measures on
buildings in the
municipality/ region
37.Number or percentage
of building related
companies with R&D
departments in the
municipality/ region

▪ Assessing the workforce
and economic potential in
the construction sector of
the municipality/ region

▪ Socio-economics
▪ Macro-economic
effects
▪ Scenario Building

▪ Assessing the workforce
and economic potential in
the construction sector of
the municipality/ region

▪ Socio-economics
▪ Macro-economic
effects
▪ Scenario Building

▪ Percentage answered:
40%
▪ User /meta data: No
▪ Default data available:
No
▪ Database existing: tbd

▪ Assessing the workforce
and economic potential in
the construction sector of
the municipality/ region

▪ Socio-economics
▪ Macro-economic
effects
▪ Scenario Building

▪ Percentage answered:
40%
▪ User /meta data: No
▪ Default data available:
No
▪ Database existing: tbd

▪ Assessing the innovation
potential in the
construction sector of the
municipality/ region

▪ Socio-economics
▪ Macro-economic
effects
▪ Scenario Building

38.Existing training
facilities or schools
that offer training for
employers in the
building sector

▪ Assessing the future
potential for training the
workforce in the
construction sector of the
municipality/ region

▪ Socio-economics
▪ Macro-economic
effects
▪ Metadata
▪ Scenario Building

39.Number or share of
unemployed

▪ Assessing the challenges
and potential in the

▪ Socio-economics

▪ Percentage answered
33%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing: tbd
▪ Percentage answered:
66%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: No
▪ Percentage answered:
100%

▪ Percentage answered:
20%
▪ User /meta data: No
▪ Default data available:
No
▪ Database existing: tbd
▪ Percentage answered:
40%
▪ User /meta data: No
▪ Default data available:
No
▪ Database existing: tbd
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inhabitants in the
building /construction
sector in the
municipality/ region
40.Number or share of
inhabitants working in
the building/
construction sector

41.Economic sector with
the highest tax
revenues for the
public budget in the
municipality/ region

workforce in the
construction sector of the
municipality/ region

▪ Macro-economic
effects
▪ Scenario Building

▪ Assessing the challenges
and potential in the
workforce in the
construction sector of the
municipality/ region

▪ Socio-economics
▪ Macro-economic
effects
▪ Scenario Building

▪ Assessing the economic
potential for the public
budget

▪ Socio-economics
▪ Macro-economic
effects
▪ Scenario Building

▪ User /meta data: No
▪ Default data available:
Yes (national average)
▪ Database existing: Yes
▪ Percentage answered:
100%
▪ User /meta data: No
▪ Default data available:
Yes (national average)
▪ Database existing: Yes
▪ Percentage answered:
33%
▪ User /meta data: No
▪ Default data available:
Yes
▪ Database existing: tbd

Findings: Existing data is lacking in the level of detail. The most participants do not have economic
data in the required granularity. E.g. they have the data for all companies involved in the construction
sector and renovation process but not by type of business or only on national level. The information
about training facilities and the potential that lies in the activation of the construction sector workforce
need to be evaluated in another study. Smaller municipalities usually do not have any specialised
training facilities for energy efficient building renovation. However, smaller municipalities usually have
a good overview over their workforce, type of unemployment and the specific companies that are
located within their region.
The next step here is to assess the data with other departments or having the financial, fiscal
departments involved. Especially the data on tax returns and the budget returns that go directly to the
municipal budget is from great importance for the socio-economic assessment of the EERAdata
project. This will be explored in the next phases of the data collection process.

Building codes and norms
The building codes and norms section was created to design national and local reference cases and
to integrate the municipal minimum requirements and goals into the DST reporting and scenario
building functionality. All European countries have energy efficiency goals, norms and building codes
which define certain building renovation standards. EERAdata will assess these standards and
integrate them into the baseline of the DST. First, for the three implementing partners, later for all
potential users of the EERAData DST in the European Union.

Question content

Purpose of data

Related calculation
module and
database
▪ Reporting
▪ Scenario Building
▪ Baseline

42.Obligatory building
codes for building
renovation

▪ Necessary building codes
for building renovation
tasks

43.Monitoring and
validation of the
implementation of
these codes

▪ Monitoring of the
implementation of building
codes when building
renovation is performed

▪ Background
information
▪ Policy guidelines

44.Particular local
regulations for the
renovation of public
buildings

▪ Specific, particular
regulations for building
renovation

▪ Reporting
▪ Scenario Building
▪ Baseline

Details, answered by
percentage of partners
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: No
▪ Percentage answered:
33%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: tbd
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
Yes
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45.Parameters and
indicators that have
to be assess on the
building

▪ Indicators and parameters
that are assessed on a
building prior to the building
renovation tasks

▪ Indicator definition
▪ Baseline creation
▪ Database
development

▪ Database existing: tbd
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No

Findings: Consensus of all participating municipalities was that public building renovation of all kind
has to follow specific guidelines and energy efficiency goals. Some partners even have a zero-energy
standard as minimum requirement for public buildings. A detailed list of these goals will be
implemented in the EERAdata reporting and policy guidance to show the different potential and
impact of the selected renovation measures compared to the minimum requirements in each
municipality/ region.

Involved Bodies
The topics in this section are only loosely related to any calculation modules or databases of the
EERAdata DST. Assessing the involved bodies of a renovation process helps to identify players,
stakeholders and frameworks in the decision-making process of public building renovation in each
municipality or region. The collected information is used to create case studies and test cases to
identify the use areas for the EERAdata DST as well as the needs for reporting and the
accompanying policy guidelines. The DST is created to support the user in the new and broad task of
holistic building assessment and in this section it is investigated how EERAdata can help the user the
most and in particularly in which parts of the process or framework.
Question content

Purpose of data

Related calculation
module and
database
▪ Background
information
▪ Reporting
▪ Policy guidelines
▪ User research for
tool development

46.Other municipal or
regional departments
that are involved in
the renovation
process of buildings

▪ Assess complexity,
involved expertise and
potential data sources of
building renovation
process

47.Number or Percentage
of businesses
involved in planning
and conducting of
building renovation
and energy efficiency
measures in the
municipality/ region
48.Responsible authority
for the final ok and
budget grant

▪ Assessing the workforce
and economic potential in
the construction sector of
the municipality/ region

▪ Background
information
▪ Reporting
▪ Policy guidelines
▪ User research for
tool development

▪ Assess complexity and the
core decision maker in the
renovation process

▪ Background
information
▪ Reporting
▪ Policy guidelines
▪ User research for
tool development

49.Barriers for building
renovation in decision
making processes

▪ Identify local barriers and
issues in the building
renovation decision
making process

▪ Background
information
▪ Reporting
▪ Policy guidelines
▪ User research for
tool development

50.Parameters that
decide for the depth
and budget of a
building renovation
project

▪ Identify indicators that
serve as basis for decision
making

▪ Background
information
▪ Reporting
▪ Policy guidelines

Details, answered by
percentage of partners
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: No
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: No
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: No
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: Yes
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▪ User research for
tool development
51.Service of public
energy consultants
that advise private
building renovation
projects

▪ Assess the influence of
public institutions on
private building renovation
decision making

▪ Background
information
▪ Reporting
▪ Policy guidelines
▪ User research for
tool development

52.Number of local
energy agencies in
region/ municipality

▪ Metadata for distributing
the tool and assess
collaborators of
municipality

▪ Background
information
▪ Reporting
▪ Policy guidelines
▪ User research for
tool development

▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage answered:
66%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: No
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: No

Findings: Overall, the renovation planning processes are very complex in each municipality.
Numerous departments, especially the ones who operate the buildings, and external agencies and
experts are involved in the selection of buildings, assessment and planning of building renovations.
The budget itself is almost everywhere calculated as planned investment vs. the energy cost
reductions, which defines the simple payback rate calculation. Especially here, the EERAdata DST
will introduce new solutions and enhanced information. For more insights regarding the policy
schemes and stakeholder assessment, please see the dedicated case studies in the country
factsheets in Deliverable 2.1.

Financial schemes and processes
A very important topic, especially for the socio-economic analysis and the integration into existing
frameworks, budgeting schemes and decision-making processes, is the assessment of the existing
financial schemes and building renovation processes. In this section, the main topics regarding the
budget and involved calculation methods have been evaluated. Results are going directly into case
studies and will serve for a dedicated concept in the policy guidelines of the project.

Question content

Purpose of data

53.Main budget
responsible for a
building renovation
process

▪ To streamline the final
reporting to the right users
and frameworks, reporting,
background science

54.Budget calculation for
a specific building
renovation project and
its revenue

▪ Framework research,
status quo balancing,
calculation, planning
schemes, definition of use
of DST

55.Extra factors additional ▪ Assessing the existing
to payback period
frameworks on how they
calculation based on
already incorporate
energy cost savings
EERAdata indicators on
through building
socio-economic etc
renovation
56.Use of methods like
shadow costing or
social benefit payback
that are used in
building renovation

▪ Assessing the existing
frameworks regarding the
incorporation of wider
benefits and social costs

Related calculation
module and
database
▪ Background
information
▪ Reporting
▪ Policy guidelines
▪ User research for
DST
▪ Financial
assessment
▪ Reporting
▪ Policy guidelines
▪ Budget calculation
and cost module
▪ Scenario building
▪ Financial
assessment
▪ Reporting
▪ Policy guidelines
▪ Budget calculation
and cost module
▪ Scenario building
▪ Financial
assessment
▪ Policy guidelines
▪ Scenario building

Details, answered by
percentage of partners
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: No
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
No
Database existing: No
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
No
Database existing: No
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: Yes
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beyond existing classic
balancing
57.How to bypass political ▪ Background research on
influence and base
existing decision making,
decisions more on
politics, frameworks for
data, indicators and
policy guidelines at the
benefits for the society
end of the project

▪ Background
information
▪ Reporting
▪ Policy guidelines
▪ Scientific
investigation

58.Change of which
decision-making
process to establish
this bypass

▪ Background research on
existing decision making,
politics, frameworks for
policy guidelines at the
end of the project

▪ Background
information
▪ Reporting
▪ Policy guidelines
▪ Scientific
investigation

59.Political processes
that have to be
changed to establish
a more data-based
decision-making
mechanism

▪ Background research on
existing decision making,
politics, frameworks for
policy guidelines at the
end of the project

▪ Background
information
▪ Reporting
▪ Policy guidelines
▪ User research for
DST

60.Change of public
▪ Background research on
budget management
existing decision making,
to increase social and
politics, frameworks for
data-based renovation
policy guidelines at the
projects
end of the project

▪ Background
information
▪ Reporting
▪ Policy guidelines
▪ Scenario building

61.Opinion about a
building renovation
fund

▪ Background research on
existing decision making,
politics, frameworks for
policy guidelines at the
end of the project

▪ Background
information
▪ Policy guidelines
▪ Scientific
investigation

62.Opinion about the use
of a holistic, socioeconomic business
case into the existing
decision making in the
municipality

▪ Background research on
existing decision making,
politics, frameworks for
policy guidelines at the
end of the project

▪ Background
information
▪ Policy guidelines
▪ Scientific
investigation

63.Percentage of Public
budget allocated to
the construction
sector

▪ Assessment of public
budget benefits by creating
a higher tax revenue
potential in the
construction sector

64.Percentage of public
budget which is
allocated for the
renovation of
buildings

65.Possibility to procure
or contract locally, or
to which projects
costs is this possible?

▪ Financial
assessment
▪ Reporting
▪ Policy guidelines
▪ Budget calculation
and cost module
▪ Scenario building
▪ Assessment of public
▪ Financial
budget benefits by creating
assessment
a higher tax revenue
▪ Reporting
potential in building
▪ Policy guidelines
renovation
▪ Budget calculation
and cost module
▪ Scenario building
▪ Assessment of public
▪ Financial
budget benefits by creating
assessment
a higher tax revenue
▪ Reporting
potential in building
▪ Budget calculation
renovation
and cost module
▪ Scenario building

▪ Default data available:
No
▪ Database existing: No
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: No
▪ Default data available:
No
▪ Database existing: No
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: No
▪ Default data available:
No
▪ Database existing: No
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: No
▪ Default data available:
No
▪ Database existing: No
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: No
▪ Default data available:
No
▪ Database existing: No
▪ Percentage answered:
100%
▪ User /meta data: Yes
▪ Municipal data: No
▪ Default data available:
No
▪ Database existing: No
▪ Percentage answered:
66%
▪ User /meta data: Yes
▪ Municipal data: No
▪ Default data available:
No
▪ Database existing: No
▪ Percentage answered:
80%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage answered:
70%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage answered:
66%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: No
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Findings: All participants are relying on very basic investment/ payback calculations. E.g. they
calculate the payback rate solely via the investment for the renovation and the cost reduction via
energy savings over the upcoming years ((simple payback period, net present value - NPV, internal
rate on return - IRR, return on investment – ROI). Economic or social benefits are not or only
rudimentary incorporated into this calculation. However, the interviews that were conducted while
creating the case studies, indicated that all implementing partners already work on an extension of the
existing planning and budgeting schemes to incorporate social, environmental and economic factors
into their planning and especially cost/ benefit calculations. Topics like shadow costing or social
benefit payback are known but are not incorporated in the existing frameworks. EERAdata will deliver
the technical and structural basis for this. Furthermore, the participants mentioned a need of change
in the timeline of renovation strategies and an overall need for a data-driven, more strategic approach
on building renovation of the public building stock. The implementation of wider benefits of building
renovation should be incorporated in national, regional and municipal laws and regulations, like
started in the latest revision of the EPBD Article 2a(1)(g) from 2019.
Some participants outsource building audits, energy audits and the planning of renovation measures
to external agencies and consultants. While EERAdata is not aiming of changing this approach, it
however will offer a detailed and holistic first assessment, incorporating more information than usually
collected and therefore help the municipalities in the procurement process as well as to have an
overview over their building stock and its potential and challenges.

Building stock quality
The following questions comprised a technical listing and assessment of the existing building stock
data of each municipality/ region. In this very first approach the EERAdata project assesses the
overall depth, details, and topics that municipalities record about their own building stock. This spans
from simple characteristics of buildings to energy standards, current building quality, indoor air quality,
renovation cycles etc. It also serves to select the relevant indicators and datasets that will be
incorporated into the EERAdata DST methodology. It is to see as the core of data collection in the
EERAdata project and feeds the calculation modules of the EERAdata DST.
Question content

Purpose of data

66.Total number of
buildings in
municipality/ region

▪ Provide background data
for exposure calculations,
ratio and impact
assessment on the
municipal building stock

67.Number of public
buildings in
municipality/ region

▪ Provide background data
for exposure calculations,
ratio and impact
assessment on the
municipal building stock

68.Number of Residential
buildings in
municipality/ region

▪ Provide background data
for exposure calculations,
ratio and impact
assessment on the
municipal building stock

69.Educational buildings
in municipality/ region

▪ Provide background data
for exposure calculations,
ratio and impact
assessment on the
municipal building stock

Related calculation
module and
database
▪ Baseline
calculations
▪ Impact assessment
▪ Socio-economic
modules
▪ Reporting and
scenario building
▪ Baseline
calculations
▪ Impact assessment
▪ Socio-economic
modules
▪ Reporting and
scenario building
▪ Baseline
calculations
▪ Impact assessment
▪ Socio-economic
modules
▪ Reporting and
scenario building
▪ Baseline
calculations
▪ Impact assessment
▪ Socio-economic
modules
▪ Reporting and
scenario building

Details, answered by
percentage of partners
▪ Percentage answered:
100%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: tbd
▪ Percentage answered:
100%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: tbd
▪ Percentage answered:
100%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: tbd
▪ Percentage answered:
100%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: tbd
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70.Number of Public
administrative
buildings in
municipality/ region

▪ Provide background data
for exposure calculations,
ratio and impact
assessment on the
municipal building stock

71.Healthcare buildings in
municipality/ region

▪ Provide background data
for exposure calculations,
ratio and impact
assessment on the
municipal building stock

72.Public building type
with largest floor area

▪ Provide background data
for exposure calculations,
ratio and impact
assessment on the
municipal building stock

73.Public buildings,
constructed in the last
5 years by usage type

▪ Provide background data
for exposure, vulnerability
calculations, ratio and
impact assessment on the
municipal building stock

74.Building age
distribution of the
public building stock

▪ Provides background data
for default datasets which
are based on building age,
insights on the quality and
energy standard of the
building as well as the
building services, materials
and sometimes socioeconomic values

75.Share of building
characteristics of the
public building stock

▪ Provides insights on the
available data about the
quality of the building, the
uses, share of insulated
buildings, share of
buildings with mould etc.

76.Available datasets of
building
characteristics of the
public building stock
(indoor temperatures,
energy system, nr. of
inhabitants, etc)

▪ Provides data for the most
of technical characteristics
of the assessed building
and more. E.g. if there are
indoor air sensors, nr. of
occupants, constructive
quality, existing building
services, roof type, nr of
floors, etc.

77.Information about
renovation status and
energy standard of
the public buildings

▪ Provides background
information on the status
quo of the building
(baseline) which indicates
the potential and benefit of
the renovation

▪ Baseline
calculations
▪ Impact assessment
▪ Socio-economic
modules
▪ Reporting and
scenario building
▪ Baseline
calculations
▪ Impact assessment
▪ Socio-economic
modules
▪ Reporting and
scenario building
▪ Baseline
calculations
▪ Impact assessment
▪ LCA modules
▪ Socio-economic
modules
▪ Reporting and
scenario building
▪ Impact assessment
▪ Reporting and
scenario building

▪ Baseline
calculations
▪ All calculation
modules (energy
consumption, LCA,
socio-economic,
Indoor climate)
▪ Scenario building
▪ Renovation
measures
▪ Impact assessment
▪ Reporting and
scenario building
▪ Socio-economic
assessment
▪ Estimate potential of
building renovation
▪ Benefit assessment
▪ Baseline
calculations
▪ All calculation
modules (energy
consumption, LCA,
socio-economic,
Indoor climate)
▪ Detailed technical
report on each
building
▪ Renovation
measures
▪ Building energy
certificates
▪ Baseline
calculations
▪ All calculation
modules
▪ Scenario building
▪ Reference cases

▪ Percentage answered:
100%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: tbd
▪ Percentage answered:
100%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: tbd
▪ Percentage answered:
66%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage answered:
66%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage answered:
66%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes

▪ Percentage
answered:40%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: tbd
▪ Percentage
answered:65%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: tbd

▪ Percentage
answered:70%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes
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▪ Renovation
measures
▪ Socio-economic
assessment
▪ Estimate of potential
of building
renovation
▪ Scenario building

78.Yearly renovation rate
of the public buildings,
preferably by building
use

▪ Provides background
information on the status
quo of renovation activity
in the municipality/region
(baseline)

79.Deep Renovations on
public buildings per
year by building use

▪ Provides background
information on the status
quo of renovation activity
in the municipality/region
(baseline)

▪ Socio-economic
assessment
▪ Estimate of potential
of building
renovation
▪ Scenario building

80.Number of
maintenance
renovations on public
buildings per year to
keep the buildings
operational

▪ Provides background
information on the status
quo of renovation activity
in the municipality/region
(baseline)

81.Most recurrent
renovation measures
implemented on
public buildings

▪ Indicates the most
common renovation
measures that are
implemented in the
municipality/ region. It will
dedicate the available
renovation measures in
the EERAdata DST

▪ Socio-economic
assessment
▪ Estimate of potential
of building
renovation
▪ Scenario building
▪ Cost/benefit
estimation
▪ Definition of
renovation
measures
▪ Cost/benefit
estimation
▪ Regional
assessment of
technology and
economy
▪ Cost/benefits
estimation
▪ Estimate the
potential of building
renovation
▪ Economic
assessment
▪ Public budget
calculations

82.Public budget spent on ▪ Provides background
building renovation in
information on the status
the last year and in
quo of renovation activity
the last 5 years
and spending in the
compared to overall
municipality/region
public expenses (and
(baseline)
in the construction
sector)

▪ Percentage
answered:20%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage
answered:20%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage
answered:66%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: tbd
▪ Percentage
answered:100%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage
answered:33%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes

Findings: The detailed assessment and actual data intake in this segment will be performed during
WP4 the data collection tasks. However, the first impression amongst the participants was that basic
building data, like age, construction type, energy consumption, water consumption, used technology
is available. In some cases already stored in databases, sometimes related to manual research or
within energy performance certificates. Technical information on renovation circles, quality of a
building, the existence of mould, renovation rates or the current renovations status are harder to find
and will need some extra research and investigation by the data scientists in the EERAdata team. For
regional energy agencies in the project the case is slightly different due to their selective assessment
of the building stock, based on the task and fund (e.g. the Andalusian energy agency focuses on
electrical and energy consumption and les son constructive quality or indoor climate data).

Building energy use
The following section adds on to the building specifications. It assesses the energy consumption of
public buildings based on the technology, energy sources and if decentral energy generation is used
or what kind district solutions are available in the municipalities or regions.
Question content

Purpose of data

83.Energy use in the
buildings of the

▪ Dataset for baselines for
the impact assessment.

Related calculation
module and
database
▪ All assessment
modules (LCA,

Details, answered by
percentage of partners
▪ Percentage
answered:80%
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municipality/region, total
and by building

Defines the status quo of
the building and the
municipality/region
▪

84.Share of district heating
in the municipality/
region

▪ Assesses the status quo
of energy distribution int
he municipality/region,
what is the potential of
building renovation?

▪
▪

▪

85.Share of district cooling
in the municipality/
region

▪ Assesses the status quo
of energy distribution int
he municipality/region,
what is the potential of
building renovation?

▪
▪

▪

86.Type of decentralised
renewable energy on
buildings

▪ Assesses the status quo
of renewable energy
generationn in the
municipality/region, what
is the potential of building
renovation?

▪
▪

▪
▪

energy
consumption, socioeconomics, energy
supply assessment)
Baseline
calculations
Scenario building
All assessment
modules (LCA,
energy
consumption, socioeconomics, energy
supply assessment)
Baseline
calculations
Scenario building
All assessment
modules (LCA,
energy
consumption, socioeconomics, energy
supply assessment)
Baseline
calculations
Scenario building
All assessment
modules (LCA,
energy
consumption, socioeconomics, energy
supply assessment)
Baseline
calculations
Scenario building

▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes (calculated)
▪ Database existing:
Yes
▪ Percentage
answered:33%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage
answered:33%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage
answered:60%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No

Findings: Municipalities already collect various datasets regarding building energy use. Energy
consumption and type of energy sources are available throughout the participants of the survey.
However, sorting and more details like (efficiency of heating systems, energy share by building age
etc,) will be processed by the EERAdata team. When focusing on decentralised energy generation
the data collection becomes more manually and needs to be assessed on a building by building
approach. However, the data is available for all subsets presented in this chapter.

Assessment of Socio-Economic impacts
The assessment of socio-economic effects is one of the key features of the EERAdata DST. It
provides a new way of budgeting and calculating building renovation projects by incorporating several
socio-economic effects which are mostly not quantified or considered in current decision making and
budgeting processes. It is however a challenge to gather the required data from the municipalities and
current measurements or observations. The EERAdata approach therefore combines current
demographic, social and economy data from the municipalities and regions with already available
scientific and modelling data. By integrating both sources in a probability network the best suitable
option can be generated. This approach is also reflected in the following questions of the user
research.
Question content

Purpose of data

87.Share of households
under fuel poverty in
municipality/ region

▪ To assess the social
impact of building
renovation in the social
housing sector, poverty
alleviation

Related calculation
module and
database
▪ Socio-economic
assessment module
▪ Cost/Benefit
analysis
▪ Baseline
calculations
▪ Policy guidelines

Details, answered by
percentage of partners
▪ Percentage
answered:50%
▪ User /meta data: No
▪ Municipal data: 33%
▪ Default data available:
Yes
▪ Database existing:
33%
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88.Satisfaction of public
employees with their
workplace (indoor
climate, building
quality, aesthetics,
etc)

▪ Set a baseline for personal
well-being for public
building occupants, which
will be improved through
building renovation

▪ Socio-economic
assessment module
▪ Reporting
▪ Background
information
▪ Weighting of topics

89.Complaints regarding
the indoor climate of
public buildings

▪ Set the baseline for indoor
climate in public buildings
which get improved by
building renovation

▪ Socio-economic
assessment module
▪ Reporting
▪ Background
information
▪ Weighting of topics

90.Indoor air pollution in
public buildings

▪ Set the baseline for indoor
climate in public buildings
which get improved by
building renovation

▪ Socio-economic
assessment module
▪ Indoor climate
module
▪ Baseline
calculations

91.Payback calculations:
considerations of
social cost benefits
(less healthcare
expenses, less absent
days etc) for
renovation project
budgets
92.Reduction of absent
days in recently
renovated buildings

▪ Status quo: assessing if
social benefits are
incorporated in financing
schemes

▪ Socio-economic
assessment module
▪ Baseline
calculations
▪ Reporting
▪ Policy guidelines

▪ Insights in the potential of
building renovation in
health issues in the
assessed buildings/
municipalities

▪ Socio-economic
assessment module
▪ Scientific research
▪ Reporting
▪ Policy guidelines

93.Most frequent
illnesses and
diseases within public
employees

▪ Set status quo of the
health condition of
occupants of public
buildings that might be
improved through building
renovation

94.Most frequent building
related diseases
within publicly
manages residential
buildings

▪ Sets status quo of the
health issues induced by
buildings in the residential
sector, which might be
improved by building
renovation

95.Most frequent building
related diseases
within public schools

▪ Sets status quo of the
health issues induced by
buildings in educational
buildings, which might be
improved by building
renovation

96.Absent days through
health issues in public
buildings

▪ Sets baseline of absent
days of occupants of
public buildings through
health issues

▪ Socio-economic
assessment module
▪ Indoor climate
module
▪ Cost/Benefit
calculation
▪ Scientific research
▪ Reporting
▪ Socio-economic
assessment module
▪ Indoor climate
module
▪ Cost/Benefit
calculation
▪ Scientific research
▪ Reporting
▪ Socio- economic
assessment module
▪ Indoor climate
module
▪ Cost/Benefit
calculation
▪ Scientific research
▪ Reporting
▪ Socio- economic
assessment module
▪ Indoor climate
module
▪ Cost/Benefit
calculation
▪ Scientific research

▪ Percentage
answered:80%
▪ User /meta data: Yes
▪ Municipal data: No
▪ Default data available:
tbd
Database existing: No
▪ Percentage
answered:90%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage
answered:70%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage
answered:20%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage
answered:33%
▪ User /meta data: Yes
▪ Municipal data: No
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage
answered:0%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage
answered:0%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage
answered:0%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage
answered:33%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes
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97.Absent days through
building related health
issues in public
buildings (respiratory
diseases, mental
diseases. Etc)

▪ Sets baseline of absent
days of occupants of
public buildings through
building related health
issues

98.Complaints of
occupants regarding
the building as
depressing,
demotivating

▪ Names problems and
issues of existing
buildings, raised by the
occupants

99.Cases of climate
related health impacts
(deaths, illnesses) in
municipality

▪ Sets the baseline for
climate and weather
related health impacts
(mortality, illnesses

▪ Reporting
▪ Socio- economic
assessment module
▪ Indoor climate
module
▪ Cost/Benefit
calculation
▪ Scientific research
▪ Reporting
▪ Scientific research
▪ Reporting

▪ Socio- economic
assessment module
▪ Indoor climate
module
▪ Cost/Benefit
calculation
▪ Scientific research
▪ Reporting

▪ Percentage
answered:0%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage
answered:0%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage
answered:0%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No

Findings: Health and occupant data is very difficult to obtain. The participating municipalities and
regions do, at least now, not have access to such data. Throughout the project, cooperation with other
sources, like health ministries, statistical offices or building by building assessment must be
established. Additionally, scientific, experimental findings and data from scientific studies will be
integrated and adopted to the local situation. Several studies have been published especially on the
health impacts of climate change, the effects of buildings and the cost of sick-days, productivity of
workers etc. The indoor climate module of the EERAdata DST will create the necessary numbers for
that and combined with a risk-analysis based reporting, the participants should be motivated to gather
their own datasets in the future to improve the planning horizon.

LCA
One of the three pillars of sustainability which will be addressed by the EERAdata project is the
environmental assessment. Besides the consumption of energy or emitting greenhouse gases,
buildings consume various natural resources in the construction and deconstruction phases. To
reflect this in the EERAdata DST, a Life-Cycle Assessment module will be integrated. In the user
survey a first overview over existing datasets in this topic was conducted. All partners see the
importance and know about the specific challenges of a detailed LCA assessment. However, the
existing data stock is not complete and the future will demand European Member countries to create
more LCA related databases. EERAdata will help to assess and structure the required datasets. The
following first approach of question will be extended in the full list of indicators (Deliverable 3.2).
Question content

Purpose of data

100.Available LCA
datasets, databases

▪ Are there local LCA
datasets, catalogues,
databases available
containing country specific
data for materials, primary
energy needed for
production, embedded
energy, etc)
▪ 3d city building model to
visualise data, store data
and perform calculations
life. Integration of all 3d
models in the EERAdata
tool

101.Availability of a 3d
building city model
(gml, xml)

Related calculation
module and
database
▪ LCA assessment
▪ Baseline calculation
▪ Input for EERAData
Default database

Details, answered by
percentage of partners

▪ All calculation
modules
▪ Baseline calculation
▪ Visualization
▪ Database creation
▪ Reporting

▪ Percentage
answered:100%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: Yes

▪ Percentage
answered:33%
▪ User /meta data: No
▪ Municipal data: No
▪ Default data available:
Yes
▪ Database existing: Yes
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107.Referenced service
life of components of
the heating system of
the assessed building

▪ Important information for
the LCA calculation of the
building technology

▪ Integration in
existing frameworks
▪ All calculation
modules
▪ Baseline calculation
▪ Visualization
▪ Database creation
▪ Reporting
▪ Integration in
existing frameworks
▪ Energy performance
module
▪ Indoor climate
module
▪ LCA module
▪ Baseline
calculations
▪ Energy performance
module
▪ Socio-economic
module
▪ Indoor climate
module
▪ LCA module
▪ Baseline
calculations
▪ Energy performance
module
▪ Indoor climate
module
▪ LCA module
▪ Baseline
calculations
▪ Energy performance
module
▪ Indoor climate
module
▪ LCA module
▪ Baseline
calculations
▪ LCA module
▪ Baseline
calculations

108.Information about the
material of the
building’s structural
elements

▪ Important information for
the LCA calculation of the
building construction

▪ LCA module
▪ Baseline
calculations

109.Referenced service
life of the individual
components of the
building’s structural
elements

▪ Important information for
the LCA calculation of the
building construction

▪ LCA module
▪ Baseline
calculations

110.Regional or local
building materials that
are used for building
renovation specifically
in the municipality/
region and related

▪ Important information for
the LCA calculation of the
building construction,
especially the regionality
indicators in it.

▪ LCA module
▪ Socio-economic
module
▪ Baseline
calculations

102.Level of detail of the
3d building city model

▪ Level of detail determines
the scope of the data,
LOD2 is desired, having
information on roof types,
geometrical forms of
buildings, windows etc.

103.Window to wall ratio
data for each building

▪ The window to wall ratio is
crucial for the energy
consumption calculation,
the indoor climate
calculation, and the
wellbeing of occupants

104.Lowest average
temperature in the
municipality/region

▪ Climate and weather data
to determine outdoor and
indoor temperature min
and max. For all
calculation modules

105.Information on the
heating system and
hot water system in
the assessed public
buildings

▪ Core information to for the
energy consumption
calculation modules and
the LCA assessment of
building services as well
as indoor climate
assessments
▪ Important information for
the building technology
LCA and the indoor
climate assessment
modules.

106.Percentage of
residential buildings in
the municipality with
surface heating and
radiators as heat
transfer system

▪ Percentage
answered:100%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: Yes
▪ Percentage
answered:33%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage
answered:100%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage
answered:80%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage
answered:66%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage
answered:33%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage
answered:80%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage
answered:33%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage
answered:15%
▪ User/ meta data: No
▪ Municipal data: No
▪ Default data available:
Yes
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LCA (EPDs) datasets
for it.
111.Primary energy
factors of the energy
sources in the
municipality/ region

112.Information on the
share of renewable
and non-renewable
energy of different
primary energy
sources of the
assessed building

▪ Database existing: Yes
▪ Primary energy factors to
determine the impact on
climate and GHG
emissions of different
energy sources in almost
all calculation modules
▪ Primary energy factors to
determine the impact on
climate and GHG emission
of different energy sources
in almost all calculation
modules

▪ LCA module
▪ Socio-economic
module
▪ Energy-supply and
consumption module
▪ Baseline
calculations
▪ LCA module
▪ Socio-economic
module
▪ Energy-supply and
consumption module
▪ Baseline
calculations

▪ Percentage
answered:100%
▪ User /meta data: Yes
▪ Municipal data: No
▪ Default data available:
Yes
▪ Database existing: Yes
▪ Percentage
answered:100%
▪ User /meta data: Yes
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: Yes

Findings: LCA data is available in default databases like Ökobaudat in Germany. There is numerous
research that provides GHG, embedded energy or ecosystem impact numbers. The same goes for
primary energy factors or lifetime recommendations for building components. Databases also sort
typical building materials for defined age classes (IWU 2016). However, the goal of EERAdata is to
gather current, real data from the implementing municipalities and regions. Here the situation is more
complicated. Some municipalities have extensive databases, covering material data or renovation
documentation, others have none of these datasets. The next steps in the project will show, how
these gaps can be covered or in the worst case, how the average data can be adapted to local
characteristics.

Energy systems
Questions in this section are supposed to define the indicators for the energy supply modelling. This
will help to assess the effectiveness of the energy efficiency first principle. Most of the data is not
building sharp. They focus on energy supply infrastructure, on the share of renewables, the cooling
and heating systems, the use of district heating etc. Since the data is not building sharp and more
technology oriented, the data situation in all participating municipalities was good. Additionally, there
are extensive statistical database on the country and regional energy infrastructure on Eurostat and
the national statistical services and energy provider reports.
Question content

Purpose of data

113.Most frequently used
heating source in
public buildings in
your municipality

▪ Determine average and
default values for building
technology information,
which is used in absence
of real data for the
assessed building

114.Most frequently used
cooling system in
public buildings in
your municipality

▪ Determine average and
default values for building
technology information,
which is used in absence
of real data for the
assessed building

115.Most frequently used
heating source in
residential buildings in
your municipality

▪ Determine average and
default values for building
technology information,
which is used in absence
of real data for the
assessed building

Related calculation
module and
database
▪ Energy supply and
energy efficiency
calculation
▪ Socio-economic
assessment
▪ Baseline
calculations
▪ Scenario building
▪ Energy supply and
energy efficiency
calculation
▪ Socio-economic
assessment
▪ Baseline
calculations
▪ Scenario building
▪ Energy supply and
energy efficiency
calculation
▪ Socio-economic
assessment
▪ Baseline
calculations
▪ Scenario building

Details, answered by
percentage of partners
▪ Percentage
answered:100%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage
answered:66%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage
answered:100%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
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116.Most frequently used
cooling system in
residential buildings in
your municipality

▪ Determine average and
default values for building
technology information,
which is used in absence
of real data for the
assessed building

117.Own energy
generation in
municipality/region

▪ Determines the baseline
for energy supply
calculations and the
potential of energy
efficiency in building
renovation vs energy
supply

118.Use of wood fired
▪ Determines the baseline
heating in residential
for energy supply
and public buildings in
calculations and the
the municipality/region
potential of energy
efficiency in building
renovation vs energy
supply, also outdoor air
pollution, indoor climate
and health modules
119.Use of renewable
▪ Determines the baseline
energy sources in the
for energy supply
municipality/ region
calculations and the
potential of energy
efficiency in building
renovation vs energy
supply

▪ Energy supply and
energy efficiency
calculation
▪ Socio-economic
assessment
▪ Baseline
calculations
▪ Scenario building
▪ Energy supply and
energy efficiency
calculation
▪ Socio-economic
assessment
▪ Baseline
calculations
▪ Scenario building
▪ Energy supply and
energy efficiency
calculation
▪ Socio-economic
assessment
▪ Baseline
calculations
▪ Scenario building

▪ Percentage
answered:66%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No

▪ Percentage
answered:100%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No

▪ Percentage
answered:100%
▪ User /meta data:Yes
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: No

120.Share of renewable
energy generation (%
of total energy
consumption) in the
municipality

▪ Determines the baseline
for energy supply
calculations and the
potential of energy
efficiency in building
renovation vs energy
supply

121.Share of renewable
energy consumption
in heating and cooling
(% of total energy
consumption) in the
municipality

▪ Determines the baseline
for energy supply
calculations and the
potential of energy
efficiency in building
renovation vs energy
supply

122.Situation regarding
power outages

▪ Determines the baseline
for energy security,
stability and the quality of
the existing infrastructure
and the related potential
due to building renovation

▪ Energy supply and
energy efficiency
calculation
▪ Socio-economic
assessment
▪ Baseline
calculations
▪ Scenario building
▪ Energy supply and
energy efficiency
calculation
▪ Socio-economic
assessment
▪ LCA assessment
▪ Baseline
calculations
▪ Scenario building
▪ Energy supply and
energy efficiency
calculation
▪ Socio-economic
assessment
▪ LCA assessment
▪ Baseline
calculations
▪ Scenario building
▪ Socio-economic
assessment
▪ Baseline
calculations
▪ Scenario building
▪ Policy guidelines

123.Presence of local
energy providers in
the municipality/
region

▪ Determines the baseline
for energy security,
stability and the quality of
the existing infrastructure
and the related potential
due to building renovation

▪ Socio-economic
assessment
▪ Baseline
calculations
▪ Scenario building
▪ Policy guidelines

▪ Percentage
answered:100%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage
answered:100%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No

▪ Percentage
answered:100%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage
answered:33%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
Yes
▪ Database existing: No
▪ Percentage
answered:100%
▪ User /meta data: No
▪ Municipal data: Yes
▪ Default data available:
No
▪ Database existing: No
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Findings: As stated above, the most data are available and will be extended by statistical data and
data from energy providers and infrastructure reports. Building related heating or cooling technology
needs to be assessed individually. Default data will play a big role in the estimation of the impact of
energy supply when planning a sustainable and energy efficient future for European cities and
regions.

Conclusion and overview over critical datasets and the general availability of
data
Overall, the answer rates were high, regarding the big amount and depth of questions. However,
some answers are still ongoing and will directly transit into the data collection process.
The following numbers should give an indication about the actual availability of data from the
participants in the different categories of the questionnaire. It will give the developers insights on how
to improve the questionnaire for future use and where to detail and add topics for the data collection
process. It also indicates critical categories which need to be investigated further. This first approach
did only include the departments that are directly involved with the EERAdata project. Further data
collection will extend the scope and reveal more information than indicated in this first round.
Table 2. The availability of data by implementing partner

Category/
Participant

Copenhagen

Andalusian Energy
Agency

City of Velenje

Demographics
Political agenda
Environment
Economy
Building codes
Involved bodies
Financial schemes
Building stock
quality
Building energy use
Socio-economy
LCA
Energy systems

75%
100%
50% (answer is ongoing)
22% (answer is ongoing)
100%
90%
100%

87,5
100%
70%
77%
100%
100%
100%

62,5%
100%
100%
30%
100%
100%
78%

80%

58%

78%

100%
38%
53% (answer is ongoing)
81%

100%
15%
30%
100%

55%
30%
73%
72%

Despite the overall satisfying data situation in the implementing municipalities and regions, several
issues need to be addressed in the next steps of the project. On the other hand, especially these
challenges were the reason, the project was established in the end. The good news is that the gaps
or heterogeneity of data are similar amongst all partners, from Copenhagen to Andalusia. The
consistency and completeness of datasets will be evaluated during the data collection work package
4. Deliverable 3.2 and the deliverables 4.1-4.4 will deliver the final indicators and variables that need
to be filled by the municipalities and regions to have a precise and fully working EERAdata DST.
Crucial datasets which showed significant gaps or have a privacy protection throughout all
participating partners were:
Demography
-

Number of building occupants in public buildings (especially offices)

-

Age distribution of building occupants

-

The definition of poverty, fuel poverty and the related data

Environment
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-

Building sharp data is hard to find. That means GHG emission data, material use, water use,
environmental impact related to single buildings. This data will be substituted by EERAdata
calculations and modelling in the Decision Support Tool.

-

The consume of resources for new buildings or building renovation is solely monitored for big
or certified building projects within the last years

-

The topic water is not yet and issue for the municipalities in relation to buildings. However, in
the south of Spain it is and it will become an emerging issue also in the Nordic member states
of the European Union.

Economy
-

The detailed share of workforce in the construction sector. It is not clear how many employers
are working as unskilled workers, trained workers, engineers, architects. This granularity
however is important to estimate the potentials in job creation through building renovation. In
EERAdata, estimates and adjusted modelled numbers will be used but in the same time the
real numbers will be investigated.

-

The type of companies and the numbers of companies with R&D departments are also
unknown by now. More research by the municipalities in needed in this regard.

-

Tax returns and their shares and distribution networks that show the direct return for
municipalities and regions is not available in full detail. Since this is a crucial indicator for
public budget benefits and to measure economic growth, the detailed share will be
investigated through in-depth analysis of regulations and practical examples.

Building codes
-

All participants need to follow building codes and regulations when renovating or building new
buildings. They have energy efficiency minimum requirements and goals. However, it has to
be evaluated during the project what key performance indicators and variables have to be
assessed on a selected building prior to renovation. This is not clear yet but will be elaborated
in the data collection process.

Financial schemes and processes
-

All participants use linear payback calculation methods to plan the budget and revenue for
renovation processes. However, there are extended processes, business cases and kpi’s for
European funds that demand the integration of a socio-economic assessment. This will be a
good starting point to add more topics and information via the EERAdata DST.

Building stock quality:
The following list just represents some of the indicators that were not to find in existing building
databases of the participants. One goal of EERAdata is to enrich these existing databases with
variables that are existing from other sources but not yet integrated (please see chapter 4)
-

Problems with mould, dampness, information about indoor climate

-

Occupants

-

Occupation hours, schedules

-

Percentage of insulated buildings

-

Buildings with overaged building services

-

Occupant opinion, feedback

-

Public expenditure on building renovation

-

Percentage of social housing
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-

Percentage of unrenovated buildings

-

Buildings with high potential

-

Cost of operation of building

-

Heat consumption

-

Used materials

-

Floor plans

-

Indoor air quality

-

Indoor temperatures

-

Health problems

-

Construction quality

-

Critical material

Socio-economic assessment
-

Data for socio-economic assessment is still scarce in all participating municipalities. The topic
is very difficult to assess without violating privacy standards and furthermore few
quantification methods are available.

-

Health data, like absent days, health issues induced by buildings or problems with indoor air
pollution are not integrated in building databases. In the data collection task, this data will be
obtained from building operators directly. If not available, default, scientific data will be
adapted to the local characteristics via factors and models.

-

The same applies to well-being and satisfaction data. Since this data is very subjective and
particular for every office or building, the majority of this data will be generated by studies and
surveys and applied to the local situation.

LCA
-

The LCA data needed for the EERAdata DST is partly building specific (materials, services,
age of building technology) partly municipal specific (3d city model, LCA datasets, etc). It
turned out that small municipalities have an advantage here, since they have only a small
amount of building and can easily access and integrate the needed information.

-

Bigger municipalities or regions have a lack of building specific data. However, some of them
have 3d city models or specific data on the environmental impact of local resources and
products.

-

A lot of the data gabs can be filled by national statistics, international database for LCA
calculations, which will be adjusted to each country and the models that will be implemented
into the EERAdata DST.

Energy systems
-

Almost every participant has information on the shares and infrastructure of energy
generation and supply. However, especially building sharp, decentralised energy generation
data is not collected regularly. Here a building to building assessment might be necessary. A
substitution of this data by default statistics is not possible.

For all missing, lacking or not detailed enough datasets, the municipalities will get guidelines,
methodologies, and a data protection introduction by the EERAdata data science team. A validated
and statistically assessed baseline of default data from scientific, experimental, and case study
sources will be used to fill gaps where they persist until the project end. Factors and adjustmentindicators will help to recalculate these default values to fit into the local characteristics and represent
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these circumstances in a more precise way. Furthermore, the amount of error in the calculations will
be communicated to the end-user to encourage the data collection for the, yet missing, indicators.
The already mentioned, guidelines on how to measure or where to find data, will help the users in the
municipalities and regions to perform the data intake. A post-project evaluation will assess this
approach and check on the improved results by new and current data from the implementing users.
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4. Insights from case studies
Intensive interviews, workshops, and literature research with the three forerunner regions, led to three
case studies, representing the current situation of building stock data, building renovation planning
processes and the prospective plans and visions of the partners. Detailed, more process-oriented
case studies will be integrated in the country fact sheets of deliverable 3.2. The section in this
deliverable focuses more on the status quo of building stock data, key performance indicators and
data collection processes.

Copenhagen– setting the digital framework for EERAdata indicators and
parameters
Copenhagen is one of the forerunners within e-governance and digitalisation. This makes the city a
perfect candidate as an EERAdata case study and early implementer. The public building stock is
widely digitalised, and its information is stored in both: publicly available and protected databases.
However, the data is not as connected and linked as one would expect, this is the main task of the
EERAdata project in the Danish capital.
The following overview focuses on the existing tools and data collection standards that are used
within Copenhagen Properties, the cities building management unit. The full set of databases,
including the ones, used by other departments, as well as additional indicators that will be added in
the future, will be described in the data collection work package 4.
The currently used databases consist mainly of:
•

BBR: building specifications: address, storeys, area, asset value, basic building service
information, nr and type of rooms, water and waste-wate services (BBR 2020).

•

KASA: building operation and maintenance data: documentation of exchanged building
components, technologies, renovation measures, cost, exchange dates, documentation of
building assessment, etc. The tool nor its data is publicly available, therefore no further
information can be provided in this moment.

•

Timesafe: organisational tool to manage buildings technical installations. The tool nor its data
is publicly available, therefore no further information can be provided in this moment.

•

Sparenergie: A database created by the ministry of energy with the energy labels of the
buildings, the related documentation and suggestions of improvements (SparEnergie 2020).

•

Statistics Denmark: national and regional demographic data, energy data, all kinds of
statistical data (Statistics Denmark 2020).

The vision of sustainable building assessment in Copenhagen.
The mentioned databases are the output of the current assessment of buildings in the municipality.
The buildings are assessed every four years when the functionality of the building components is
evaluated. The indicators therefore are based on technical assessments, recording the type and
status of the building services, the materials of the building, the changes made over the years, the
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energy performance etc. However, the municipality wants to include more “soft” values into their
assessment process in the future.
The department Copenhagen properties & Purchasing, therefore developed an enhanced data
collection scheme which incorporates socio-economic values, indoor climate values etc., the so-called
total economy or sustainability tool for “Totaløkonomiske nøgletal” (Total economic key figures).
The EERadata project will use these visions and indicators for their DST assessment and reporting
and vice versa help Copenhagen to improve their schemes and provide models as well as automated
assessment methods for it. The EERAdata reporting however will link the topics and add scenario
building to visualise alternatives.
The Copenhagen vision for a sustainable building defines 13 areas of intervention and improvement
which are directly taken from the Copenhagen Properties Document:
1. We work with a structured holistic approach to sustainability from the earliest stages.
2. We have a good transition from construction to operation.
Environment
3. We have a long-term focus on the environment, climate, and health.
4. We reduce our consumption of electricity, drinking water and heat.
5. We improve our waste management including environmentally hazardous waste.
Economy
6. We optimize plant and operation costs including total economy and work for quality and
simple, long-term solutions.
7. We contribute to innovation and growth through procurement and collaboration with private
players.
8. We focus on co-location, intelligent use of square meters and flexibility in our buildings.
Social Conditions
9. We have citizens and users' needs at the centre when we work with architecture,
functionality, indoor climate, accessibility and outdoor areas.
10. We work for a good and safe working environment at the construction site and counter social
dumping.
Technique
11. We work to promote recycling and recycling in construction.
Territory
12. We adapt our projects to local conditions and create value in the local area.
(KEJD 2017)
Based on these principles several indicators are assessed for two alternatives of a project and then
summed up for a final grading. The following indicators and variables represent the status quo of this
sustainability process by Copenhagen Properties. It is in parts relying on the German green building
certifications system DGNB (DGNB 2020). The policy guidance deliverable 7.3 will build upon these
visions and propose an enhanced and integrated strategy which incorporates the use of the
EERAdata DST.
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Figure 4: Copenhagen sustainability strategy from Copenhagen Properties, indicator set (source)

The categories, which will be assessed regarding the sustainability strategy are:
- Building (operation and maintenance)
- Equipment (operation and maintenance)
- Management
- Facility management (Cleaning)
- Total operation and maintenance
- Supply
- Total present value
Within these categories, the following indicators are planned to be assessed and are directly
transcribed from the Copenhagen Property assessment documents:

Process
-

Quality in preparation of the project (DGNB Pro 1.1)
Integrated design process (DGNB Pro 1.2)
Assessment and optimisation of complexity in planning (DGNB Pro 1.3)
Sustainability aspects in tender material and order allocation (DGNB Pro 1.4)
Instructions on maintenance and use of the building (DGNB Pro 1.5)
Construction site/ construction process (DGNB Pro 2.1)
Documentation of quality in the performance (DGNB Pro 2.2)

If there are alternatives for the mentioned criteria, they can be added to the list and be evaluated for a
specific project as well.

Environment
-

Life Cycle Assessment (LCA) – Environmental impact (DGNB Env 1.1)
LCA is used to form an overview of environmental impacts from the building and is used to
compare products and solutions and thus find possibly more environmentally friendly alternatives.
LCAbyg from the Danish Transport and Construction Authority is used for the life cycle
assessment.

-

Environmental risks related to construction products (DGNB Env 1.2)
To minimize the risks to humans and the local environment, risky substances and (building)
materials must be reduced, avoided or replaced. This applies to the entire service life from
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production over processing on the construction site to use in buildings and disposal (dismantling,
recycling, disposal)
-

Environmental impact on recovery of materials (DGNB Env 1.3)
This criterion deals with compliance with environmental and social standards for wood (eg FSC or
PEFC) and natural stone. The use of certified wood and wood materials promotes the sustainable
administration and conservation of forests.

-

Life cycle assessment – Primary energy (DGNB Env 2.1)
This part of the LCA exclusively evaluates a building's primary energy consumption ranging from
the production of materials over the use of the building, to the disposal and possible recycling of
materials.

-

Drinking water consumption and wastewater drainage (DGNB Env 2.2)
The consumption of drinking water and discharge of wastewater must be reduced so that the
natural water cycle is loaded as little as possible.

-

Efficient area use (DGNB Env 2.3)
Land that has already been developed must be reused and utilized as efficiently as possible. The
buildings must contribute to cleaning up any. soil pollution and improve the bio-factor.

-

Resource cycle and waste management (Builder criteria)
The goal is to reduce the amount of waste for incineration by 20% and ensure that at least 45% of
household waste is recycled in 2018.

If there are alternatives for the mentioned criteria, they can be added to the list and be evaluated for a
specific project as well.

Economy
-

Building related life cost (LCC) (DGNB Eco 1.1)
This means that the focus is not only on the construction costs, but also on the large costs that are
for operation, maintenance and restoration as well as supply and cleaning. LCCbyg from the
Danish Transport and Construction Authority is used for total economic calculations.

-

Other life economy (Builder criteria)
The criterion deals with earnings from the sale of properties (e.g. through co-location) and with
optimized functions that can allow for additional income from letting.

-

Flexibility and adaptability (DGNB Eco 2.1)
A good adaptability and flexibility thus reduces the risk of the building being left empty, and
contributes in the long term to the building's financial success.
▪
Flexibility: The ability of the building structure to adapt to internal changes.
▪
Adaptability: The ability of the building structure to adapt to completely different uses.
Flexibility and adaptability are assessed on the basis of the building geometry, including the
possibility of good area utilization and division into several application units (e.g. letting to several
tenants).

-

Robustness (DGNB Eco 2.2)
▪
Assessment of the building's standard (lifetimes of building materials)
▪
Assessment of construction technical design
▪
Choice of robust solutions that ensure the long-term durability of the building
▪
Passive design strategies
These requirements also apply to outdoor areas.

-

Innovation and green growth (Builder Criteria)
Copenhagen must be a city characterized by both green growth and quality of life. We want to
challenge the construction industry to innovate, so that we achieve good solutions that can be
extended to others, also outside Denmark.
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If there are alternatives for the mentioned criteria, they can be added to the list and be evaluated for a
specific project as well.

Social conditions
-

Thermal comfort (DGNB Soc 1.1)
A room with thermal comfort is neither too cold nor too hot, the air is not too dry or too humid, and
no nuisance is experienced.

-

Indoor air quality (DGNB Soc 1.2)
It is important to avoid high concentrations of harmful substances as well as odor nuisances.
Buildings with a TVOC concentration above 3,000 μg / m³ (Total Volatile Organic Compounds) or a
formaldehyde concentration above 100 μg / m³ need improvement

-

Visual comfort (DGNB Soc 1.4)
There must be good light in all rooms that are not used sporadically. The following indicators are
assessed: daylight, visibility, glare, light distribution and color reproduction from electric lighting.

-

Users “possibility for managing the indoor climate (DGNB Soc 1.5)
User satisfaction is closely linked to the possibility for the user to regulate the indoor climate. It is
therefore the goal of the criterion that the user can to a large extent regulate the ventilation, the
shield against sunlight and glare, the temperature (in both summer and winter period), daylight and
electric lighting.

-

Safety and security (DGNB Soc 1.7)
The feeling of security fundamentally contributes to human well-being. Insecurity and anxiety, on
the other hand, limit freedom of movement. Measures that increase the sense of security usually
also have the effect of reducing the risk of abuse from others.

-

Availability (DGNB Soc 2.1)
The criterion is an exclusion criterion in the DGNB certification system. A building that does not
comply with the Building Regulations' requirements for accessibility cannot be certified. The
greatest possible accessibility for all, both indoors and in the associated outdoor areas (ie on the
land register), is a crucial criterion for the usability of a building.

-

Public access (DGNB Soc 2.2)
The more a building opens up to the outside world and society, the higher its accessibility is
assessed. Areas that may be used publicly, such as cafeterias or premises, or that can be rented
out to strangers (office units, meeting rooms, auditoriums, sports facilities, etc.) contribute to
increased accessibility. Such an opening makes it possible to use the building more and for a
longer period of time in addition to the actual function (e.g. primary school).

-

Conditions for cyclists (DGNB Soc 2.3)
An important prerequisite for this is that there is a sufficient number of good bicycle parking spaces
on the plot.

-

Architectural quality (DGNB Soc 3.1)
Buildings, their design, interaction with the context, materiality, usability and cultural value can be
summarized under the heading "architectural quality". Buildings in Denmark have relatively long
lifetimes and their architectural quality, our and future generations' physical and also social
framework can therefore be considered a relevant societal value.

-

Plan disposal (DGNB Soc 3.3)
The plan layout is crucial for a building's functionality and flexibility and plays a crucial role in the
building's spatial and architectural quality. The aim is that new requirements concerning the spatial
dimensions must always be met as long as the building is in use. Functionality and flexibility also
affect users' satisfaction with the building.

If there are alternatives for the mentioned criteria, they can be added to the list and be evaluated for a
specific project as well.
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Technology
Criteria 1.1 to 1.5 are not handled directly with a question for each criterion in this total sustainability
tool)
-

Fire protection and safety (DGNB Tec 1.1)
Acoustics and sound conditions (DGNB Tec 1.2)
Climate screen quality (DGNB Tec 1.3
Adaptability of technical systems (DGNB Tec 1.4)
Building maintenance and easy to clean (DGNB Tec 1.5)
Suitability for disposal and recycling (DGNB Tec 1.6)
When the building is taken down, it is equally important that recycled materials can be recovered
in their pure form and with high quality of use. It requires the use of environmentally friendly
materials without the content of problematic chemical substances. The design phase is important
in this process, both in the construction process and in the design of construction products.
The existing building stock potentially constitutes an important resource for future building
materials and should not be seen as a temporary landfill for future waste volumes.

Territory
-

External environmental impact (site 1.1)
The image and condition of the area and the neighbourhood (Site 1.2)
Traffic connection (Site 1.3)
Access to neighbourhood facilities (Site 1.4)

Key values
To show some of the key performance indicators and thresholds which are used for the assessment
of building renovation planning. Some of the below criteria is binding and an absolute requirement,
whilst others are to see as directives which implementation is recommended. They are consistent with
the criteria before and helps the planners to assess the baseline of selected projects.
Category

Type of location Requirements

Guidance and
comments

Requirements
for renovation

CO2

Teaching and
living rooms

1,000 ppm

Max level in indoor air

Absolute
requirement

radon

Teaching and
living rooms

50 Bq / m³

Max level in indoor air.
(See seasonal correction.)

Absolute
requirement

traffic noise

Teaching and
living rooms

Lden 46 dB

Applies to indoor noise
level in classrooms and
living rooms with partially
open windows.

Guiding
requirements

Air quality

Noise
traffic noise

Outdoor living
areas

Lden 58 dB

reverberation

Basic rooms and
specialist rooms

≤ 0.4 (s)

Acoustics
reverberation

reverberation

Stairs and
walkways for
transport
Stairs and
corridors for
mixed activity

In the outdoor living areas
such as schoolyards, play
areas, etc. the traffic noise
level must not exceed
Lden 58 dB. On ball fields,
higher noise levels can be
accepted.
In kitchens, acoustic
panels are used, which
are intended for rooms
with food handling, socalled hygiene absorbers.

Guiding
requirements

Absolute
requirement

≤ 0.9 (s)
≤ 0.6 (s)

Guiding
requirements

Does not apply to stairs
and corridors for actual
teaching

Absolute
requirement
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reverberation

Stairs and
corridors for
group work and
teaching

Auditoriums,
presentation
reverberation
rooms and alike,
larger than 75 m²
reverberation

Gymnastics /
tumble sale

daylight

Teaching and
living rooms

daylight

Teaching and
living rooms

daylight

Teaching and
living rooms

artificial
lighting

Good speech
intelligibility

Thermal
indoor
climate

The premises must be
designed to ensure good
speech intelligibility from
speakers to audience
positions

0.16 * ceiling
height

Guiding
requirements
Absolute
requirement

Daylight access and
visibility must not be
Ensuring daylight
significantly impaired by
and visibility
replacing windows and
establishing shading
Anti-glare protection in
Anti-glare
general and in relation to
protection
the use of smartboards
and other AV equipment
Possibility of blackout in
Possibility of
relation to the use of
blackout
smartboards and other AV
equipment
Manually switch,
switch on and off

Light
conditions
artificial
lighting

Absolute
requirement

≤ 0.4 (s)

Absolute
requirement

Guiding
requirements

Guiding
requirements
Absolute
requirement

Continuous and
zoned daylight
control

Continuous and zoned
daylight control of general
lighting, where applicable.
As a minimum a separate
window zone or individual
control in the luminaire.

Guiding
requirements

Guiding
requirements

Absolute
requirement

artificial
lighting

Teaching and
living rooms

presence Sensor

Sensitive and well-placed
presence sensors that, in
the absence of people,
first lower the brightness
to low light and then turn it
off completely. The
sensors do not turn on the
light.

artificial
lighting

Teaching and
living rooms

300 lux

See. DS / EN 12464-1

overheating
CO2
radon

Teaching and
living rooms

Category B in EN
15251

it is desired to comply with
a simultaneity of 90%:
Winter 20 ° C - 24 ° C
Summer 23 ° C - 26 ° C

Guiding
requirements

(KEJD 2017)
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Andalusia – a forerunner for regional energy agencies
The Andalusia Energy Agency (AEA in short) heads into a similar direction as Copenhagen
properties. The AEA established a comprehensive building directory for the buildings they are
responsible for (Educational, medical, administrative, and other office buildings). In the current
version, not all managed buildings are completely assessed and for a certain amount of buildings only
basic information is available. EERAdata will support to increase the database for the remaining
buildings as well as add socio-economic and environmental indicators.
The building directory in its current state, contains information for the following numbers per building
type:
Building use
Educational buildings
Social buildings
Judicial buildings
Environmental protection buildings
Sanitary buildings
Others

Number
911
153
54
14
531
133

The AEA and the subunit REDEJA use two complementary databases with a very heterogenous data
stock, which are not linked yet. It is desired to merge these databases in a sustainability strategy for
the future.
Energy consumption database: The AEA is an energy agency which is focusing on building
services, technology, on-site energy production and energy efficient retrofits. They perform energy
audits and collect energy audits from external specialists for the public building stock. The AEA has
developed energy audits in public buildings, focused on identifying CO2 saving opportunities. The
updated number of audits is 346. The text files of the audits, and besides, all the information related
with the specific measures (investments, energy savings, economic benefits, GHG emissions, etc.) is
kept inside a Oracle database.
The energy consumption database therefore focuses on:
-

The building services: Type of ventilation system, type of heating system, type of cooling
system, type of hot water system

-

Climatised areas: share of heated area, share of cooled area, share of ventilated area

-

Age of building services

-

Using time and schedules of building services

-

Control systems of building services

-

Energy sources of all building services

-

Energy performance rating

-

Building illumination information and illuminated surface area

-

On-site heating production

-

On-site electricity production
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-

Type of on-site energy production

-

Age of on-site energy generation

-

Energy cost

-

Building renovation measures, cost and depth

Building specification database: Additional to the energy and building technology related
databases, AEA is feeding an Access based database about the building specifications and
characteristics:
-

Building name and title

-

Building type and use

-

Building footprint

-

Building areas (gross area, net area, etc)

-

Occupant Nr. (total and by type of occupant)

-

Occupant schedules (partly)

-

Nr. of employees

-

Ownership type of property (rental, owned, etc.)

Additionally, a list of KPIs was established, which must be fulfilled in order to generate access to
European Building renovation funds:
-

First KPI, AAE1: Reduction of final energy consumption in public infrastructure (ktoe / year).
The final energy consumption values (kWh / m2 • year) will be compared in the situation
before and after the measurement, multiplied by the useful living area. (1 MWh = 0.0861 toe)

-

Second KPI AAE2: Reduction of primary energy consumption in public buildings (kWh / year).
The non-renewable primary energy consumption values (kWh / m2 • year) will be compared
in the previous and subsequent situation of the measure, multiplied by the useful living area.

-

Third KPI AAE3: Estimated annual reduction of greenhouse gases (GHG) (equivalent tons of
CO2 / year). To calculate this value, the data for the reduction of final energy consumption
(kWh / m2 • year) will be used, multiplied by the coefficient 0.521 kg CO2 / kWh of final
energy and the useful living area.

-

Fourth KPI AAE4: Increase in the energy production capacity of facilities that use renewable
energy sources (MW). The value will be calculated as the increase in installed power.

Out of these three components, the AEA will merge a complex and comprehensive data collection
strategy which implies socio-economic data and factors within the EERAdata project. This form will be
integrated into the DST methodology and together with the Copenhagen approach, a semi-automated
data request form will be elaborated which will directly feed into the policy guidelines of the project
(see deliverable 7.3)
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The following, additional topics are covered in this future data collection form of the Andalusian
Energy Agency:
-

Architectural and urbanistic aspects

-

Building use and occupational data

-

Climatisation ventilation and DHW facilities

-

Lighting

-

Renewable energy facilities

-

Special installations

-

Other data of interest

From the side of EERAdata, calculated, modelled and investigated data will be added which covers
socio-economic topics like job creation, the impact on the regional economic development, health,
productivity, LCA, environmental pollution, etc.

Velenje – sustainable, long term urban planning for mid-sized cities in Europe
Velenje has approx. 9000 buildings and 59 public buildings. Compared to the cases before, it does
not have extensive, automated databases or vast online resources. However the city has a strong
focus on sustainability and their goals span from minimum requirements for new public buildings
(CO2-neutral) buildings to infrastructural measures and the integration of energy efficient solutions
and renewable energies.
The municipality has a good overview over their building stock and most information can be collected
and assessed in a building by building approach. KSSENA as the partner energy agency performs
holistic energy audits on the building stock and created a broad information pool on these buildings.
The data collection tasks of the EERAdata work packages, will create an overview over the available
information, the different indicators and future enhancements of the existing data.
The EERAdata DST will help to merge the scattered information in the municipality and provide a
semi-automated overview over the building stock. It will support the municipal staff with immediate
information on the selected buildings. It furthermore will add socio-economic and environmental
datasets to the existing data stock. The scenario-building and renovation simulation function will help
to estimate cost/benefits and potentials that lie in the existing buildings, before contacting and hiring
external experts like KSSENA: This will facilitate the contracting and create a proof for the procured
tasks and expected results.
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6. Annex:
Annex A: Personas
Name/ ID

Theis/ COP

Institution and Department:

Copenhagen Properties

Main tasks:

Public administration, sub-department of Financial department of
the city of Copenhagen
Preparation of business cases

Persona Nr. 1
For the city of Copenhagen

Use of EERAdata DST in daily business: Use of the DST:

He will use the DST when calculating the business case. He needs to
document a payback time on less than 6 years. So, the more factors
he can capitalize the better BC he gets. It is important to separate
the saving in operation cost such as energy consumption or lost
manpower due to indoor climate related diseases with other
savings/benefits such as better learning environment and
concentration. It would be cool if it was possible for Theis to make
scenarios, so he could turn up and down for different parameters,
and see which effect it has.

in every second, third project
Special functions of the DST:

Efficiency improvements – what is saved? In kWh? Kr.? More soft
values are good to include too in the text of the business case but
can not be used in the calculation if there isn’t a direct saving in the
operation cost. It would be good if the result of the DST could be
used as a documentation that Theis could use and show to the
involved departments. Every involved department must agree on
the calculation assumptions in the business case. The data must be
valid. Transparent calculations. Transparent assumptions.

Focus data and topics:

Prize and savings. He will need a detailed savings overview. What is
saved on what? What is energy savings, what is maintenance
savings? What is indoor climate/health savings etc.?

Datasets provided by the persona:

This person does not have the data himself but will have to find it.
Some he can find in some of the municipal data systems such as;
energy consumption, FM data, building data etc

Reporting:

Detailed visualization and report for Theis. Where data is
transparent and documented. But would also be smart with a
simple visualization that could be used higher up the hierarchy.

Access level of the user:

Full view access: must be able to click down in all metrics.
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Name/ ID

Max/COP

Institution and Department:

Copenhagen Properties

Main tasks:

Public administration, sub-department of Financial department of
the city of Copenhagen
Writing budget proposals for renovation projects

Persona Nr. 2
For the city of Copenhagen

Use of EERAdata DST in daily business: Use of the DST:

He will use the DST to try to expand the budget proposal. If he can
show in his proposal that with x more money on the budget it is
possible to impact more sustainable.

in every project
Special functions of the DST:

Be able to make scenarios and choose between different
parameters, and it must be possible to turn up and down the
initiatives – so he can see different outcomes.

Focus data and topics:

Benefits/savings: Energy consumption, better indoor climate,
better health, better building condition and maintenance level etc.
He must be able to show this to the politicians, so they choose to
allocate funding for it

Datasets provided by the persona:

Same as Theis. this is time consuming. It would be smart if DST was
be able to download this data from municipal systems

Reporting:

For the more detail backreport, he needs to know the details of the
calculations etc. However, he should also use the information to
show to the politicians. It is therefore important that there is an
overview - very simple and very specific.

Access level of the user:

Detailed access. Can use all functions of the tool

Name/ ID

Jorge / Andalusia

Institution and Department:

Entity: Agencia for social housing, Position: Renovation team
Manager. ASH is a public Agency which belongs to the Andalusia
Public Works Ministry. ASH has around 70.000 dwellings around the
eight provinces of Andalusia. Out of these, around 40.000 are in
property and the rest are under selling or promotion processes.

Main tasks:

The renovation team is taking care of the desing of the complete
building renovation process: 1) Based on the avialable budget and
the urgency of renovation of each building, decide the renovation
concrete measurements and the buildings where to implement it ;
2) Tender preparation and publication; 3) Works assignement to
subcontractor; 4) Renovation evolution works survillance; 5) End of
works approval;

Persona Nr 3
For the region of Andalusia

Use of EERAdata DST in daily business: Use of the DST:

DST will be used in 1) Based on the avialable budget and the
urgency of renovation of each building, decide the renovation
concrete measurements and the buildings where to implement it. It
will suport the decition to select the set of measurements and
builsdings out of the 40.000 dwellings in property.

not regularly
Special functions of the DST:

The particular functions of the DST important for the Renovation
Team are:
- Define for the available budget the concrete buildings to renovate
to maximise the impact of the renovation

Focus data and topics:

Implementation of energy generation on site for tenants in energy
poverty. Building renovation to maintain health of bulding and
bring to confort dwellings.

Datasets provided by the persona:

hosehold building data, energy consumption data, comfort data
when available, inhabitants number, energy demand

Reporting:

Detailed reports including interactive scenarios where he can play
around to generate different results. Detailed list of measures and
their dedicated impact. Ranking of impact depending on a set of
measure and ist intensity (scenario)

Access level of the user:

Detailed access. But not to municipal data. Only to Social Housing
from de Andalusia Administration. Can use all functions of the tool
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Name/ ID

Carmen / Andalusia

Institution and Department:

Entity: Education agency, Position: Contruction team Manager. The
agency is a public Agency which belongs to the Andalusia Education
and Sports Ministry. The agency has xx schools around the eight
provinces of Andalusia with needs of maintenance.

Main tasks:

The renovation team is taking care of the desing of the complete
building renovation process: 1) Based on the avialable budget and
the urgency of renovation of each building, decide the renovation
concrete measurements and the buildings where to implement it ;
2) Tender preparation and publication; 3) Works assignement to
subcontractor; 4) Renovation evolution works survillance; 5) End of
works approval;

Persona Nr 4
For the region of Andalusia

Use of EERAdata DST in daily business: Use of the DST:

Budget is limited for his task to upgrade the Schools building stock.
There are several uses in Schools buildings, from administration to
teaching and laboratory. Renovation team knows already which
buildings have to be renovated. In one side they want to ask for a
larger budget and on the other side they need to allocate the
current budget to the measures that produce the larger impact in
social, environmental and economic sense. Therefore they will use
the DST to sort measures regarding their impact on the three pillars
of sustainability. They also have a list of particular topics and
challenges that need to be addressed by the renovation measures
in order to get more budget and satisfy the political goals (who are
the ones granting more budget).

almost never
not regularly

Special functions of the DST:

- The renovation team needs to integrate a weighting for the topics
that are of higher importance for the decision makers to rank the
impact of specific measures
- They need the ability to create scenarios by combining certain
measures and see the different outcomes
- They need to know the cost of the set of measures in every step of
the tool, from selecting measures to selecting the intensity of each
measure or the desired outcome
- Optimally they could set the desired outcome and gets
recommendations of the best sets of measures.

in every second, third project
in every project

Focus data and topics:

Health, comfort and productivity, key figures on energy efficiency
and LCA data. Implementation of energy generation on site

Datasets provided by the persona:

Schools building data, energy consumption data, data from facility
management system, uses, employee numbers, student numbers,
energy demand, heating systems, cooling systems

Reporting:

Detailed reports including interactive scenarios where they can play
around to generate different results. Detailed list of measures and
their dedicated impact. Ranking of impact depending on a set of
measure and ist intensity (scenario)

Access level of the user:

Detailed access to Schools from de Andalusia Administration. Can
use all functions of the tool

daily
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Name/ ID

Carlos, Andalusia

Institution and Department:

Entity: Instute for residential building, Position: Building
Renovation team Manager. the IRB is a public Agency which belongs
to the Malaga Municipality. IRB is in charge of promoting the
construction and shelling of new buildings, and also maintain their
own stock of public buildigns for renting to tenants.

Main tasks:

The renovation team is taking care of the desing of the complete
building renovation process: 1) Based on the avialable budget and
the urgency of renovation of each building, decide the renovation
concrete measurements and the buildings where to implement it ;
2) Tender preparation and publication; 3) Works assignement to
subcontractor; 4) Renovation evolution works survillance; 5) End of
works approval;

Persona Nr 5
For the region of Andalusia

Use of EERAdata DST in daily business: Use of the DST:

Budget is limited for his task to upgrade the appartment building
stock. There are several appartment buildings, with different social
problems, deppending on the neighbouhood. Renovation team
knows already which buildings have to be renovated. In one side
they want to ask for a larger budget and on the other side they need
to allocate the current budget to the measures that produce the
larger impact in social, environmental and economic sense.
Therefore they would use the DST to sort measures regarding their
impact on the three pillars of sustainability. They also have a list of
particular topics and challenges that need to be addressed by the
renovation measures in order to get more budget and satisfy the
political goals (who are the ones granting more budget).

almost never
not regularly

Special functions of the DST:

- The renovation team needs to integrate a weighting for the topics
that are of higher importance for the decision makers to rank the
impact of specific measures
- They need the ability to create scenarios by combining certain
measures and see the different outcomes
- They need to know the cost of the set of measures in every step of
the tool, from selecting measures to selecting the intensity of each
measure or the desired outcome
- Optimally they could set the desired outcome and gets
recommendations of the best sets of measures.

in every second, third project
in every project

Focus data and topics:

Health, comfort and productivity, key figures on energy efficiency
and LCA data. Implementation of energy generation on site

Datasets provided by the persona:

Appartmenrs building data, energy consumption data, data from
facility management system, uses,inhabitant numbers, energy
demand, heating systems, cooling systems

Reporting:

Detailed reports including interactive scenarios where they can play
around to generate different results. Detailed list of measures and
their dedicated impact. Ranking of impact depending on a set of
measure and ist intensity (scenario)

Access level of the user:

Detailed access to municipal appartments building data. Can use all
functions of the tool

daily
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Name/ ID

Pablo, Andalusia

Institution and Department:

Entity: University, Position: Building Renovation and construction
Specialist. The bulding renovation responsibility is plan and
executed inside the Service of Construction and maintenance,
inside the Vice Dean of Smart Campus

Main tasks:

The renovation team is taking care of the desing of the complete
building renovation process: 1) Based on the avialable budget and
the urgency of renovation of each building, decide the renovation
concrete measurements and the buildings where to implement it ;
2) Tender preparation and publication; 3) Works assignement to
subcontractor; 4) Renovation evolution works survillance; 5) End of
works approval;

Persona Nr 6
For the region of Andalusia

Use of EERAdata DST in daily business: Use of the DST:

Budget is limited for his task to upgrade the building stock. There
are buildings with different uses (learning, laboratories,
administration, sports, etc.). Renovation team knows already which
buildings have to be renovated. In one side they want to ask for a
larger budget and on the other side they need to allocate the
current budget to the measures that produce the larger impact in
social, environmental and economic sense. Therefore they would
use the DST to sort measures regarding their impact on the three
pillars of sustainability. They also have a list of particular topics and
challenges that need to be addressed by the renovation measures
in order to get more budget and satisfy the political goals (who are
the ones granting more budget).

not regularly
Special functions of the DST:

- The renovation team needs to integrate a weighting for the topics
that are of higher importance for the decision makers to rank the
impact of specific measures
- They need the ability to create scenarios by combining certain
measures and see the different outcomes
- They need to know the cost of the set of measures in every step of
the tool, from selecting measures to selecting the intensity of each
measure or the desired outcome
- Optimally they could set the desired outcome and gets
recommendations of the best sets of measures.

Focus data and topics:

Health, comfort and productivity, key figures on energy efficiency
and LCA data. Implementation of energy generation on site

Datasets provided by the persona:

University building data, energy consumption data, data from
facility management system, uses, employee numbers, student
numbers, energy demand, heating systems, cooling systems

Reporting:

Detailed reports including interactive scenarios where they can play
around to generate different results. Detailed list of measures and
their dedicated impact. Ranking of impact depending on a set of
measure and ist intensity (scenario)

Access level of the user:

Detailed access to university building data. Can use all functions of
the tool
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Name/ ID

Angela, Andalusia

Institution and Department:

Entity: Public administration of municipality Position: Head of
infrastructure and construction department

Main tasks:

The renovation team is taking care of the desing of the complete
building renovation process: 1) Based on the avialable budget and
the urgency of renovation of each building, decide the renovation
concrete measurements and the buildings where to implement it ;
2) Tender preparation and publication; 3) Works assignement to
subcontractor; 4) Renovation evolution works survillance; 5) End of
works approval;

Persona Nr 7
For the region of Andalusia

Use of EERAdata DST in daily business: Use of the DST:

Budget is limited for his task to upgrade the building stock. There
are several buildings, with different uses. Renovation team knows
already which buildings have to be renovated. In one side they
want to ask for a larger budget and on the other side they need to
allocate the current budget to the measures that produce the larger
impact in social, environmental and economic sense. Therefore
they would use the DST to sort measures regarding their impact on
the three pillars of sustainability. They also have a list of particular
topics and challenges that need to be addressed by the renovation
measures in order to get more budget and satisfy the political goals
(who are the ones granting more budget).

not regularly
Special functions of the DST:

- The renovation team needs to integrate a weighting for the topics
that are of higher importance for the decision makers to rank the
impact of specific measures
- They need the ability to create scenarios by combining certain
measures and see the different outcomes
- They need to know the cost of the set of measures in every step of
the tool, from selecting measures to selecting the intensity of each
measure or the desired outcome
- Optimally they could set the desired outcome and gets
recommendations of the best sets of measures.

Focus data and topics:

Health, comfort and productivity, key figures on energy efficiency
and LCA data. Implementation of energy generation on site

Datasets provided by the persona:

Building data, energy consumption data, data from facility
management system, uses,inhabitant or users numbers, energy
demand, heating systems, cooling systems

Reporting:

Detailed reports including interactive scenarios where they can play
around to generate different results. Detailed list of measures and
their dedicated impact. Ranking of impact depending on a set of
measure and ist intensity (scenario)

Access level of the user:

Detailed access to municipal building data. Can use all functions of
the tool
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Name/ ID

Javie , Andalusia_06

Institution and Department:

Entity: Public administration Malaga, Position: Architecture and
Infrastrutures Manager

Main tasks:

The Architecure and Infrastructures Department (AID) is responsible
of the building renovation activities in Málaga city, among other
responsibilities. Therefore, the AID is taking care of the desing of
the complete building renovation process: 1) Based on the avialable
budget and the urgency of renovation of each building, decide the
renovation concrete measurements and the buildings where to
implement it ; 2) Tender preparation and publication; 3) Works
assignement to subcontractor; 4) Renovation evolution works
survillance; 5) End of works approval;

Persona Nr 8
For the region of Andalusia

Use of EERAdata DST in daily business: Use of the DST:

Budget for buildign renovation is limited for AID in their task to
upgrade the building stock. There are several buildings, with
different uses: offices, sportive center, schools, infrastructures
maintenance services, etc. The AID knows already which buildings
have to be renovated. In one side they woud like to ask for a larger
budget and on the other side they need to allocate the current
budget to the measures that produce the larger impact in social,
environmental and economic sense. Therefore they would use the
DST to sort measures regarding their impact on the three pillars of
sustainability. They also have a list of particular topics and
challenges that need to be addressed by the renovation measures
in order to get more budget and satisfy the political goals (who are
the ones granting more budget).

not regularly
Special functions of the DST:

- The AID needs to integrate a weighting for the topics that are of
higher importance for the decision makers to rank the impact of
specific measures
- They need the ability to create scenarios by combining certain
measures and see the different outcomes
- They need to know the cost of the set of measures in every step of
the tool, from selecting measures to selecting the intensity of each
measure or the desired outcome
- Optimally they could set the desired outcome and gets
recommendations of the best sets of measures.

Focus data and topics:

Health, comfort and productivity, key figures on energy efficiency
and LCA data. Implementation of energy generation on site

Datasets provided by the persona:

Building data, energy consumption data, data from facility
management system, uses, users numbers, energy demand,
heating systems, cooling systems

Reporting:

Detailed reports including interactive scenarios where they can play
around to generate different results. Detailed list of measures and
their dedicated impact. Ranking of impact depending on a set of
measure and ist intensity (scenario)

Access level of the user:

Detailed access to municipal building data. Can use all functions of
the tool
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Name/ ID

Head of Department of Development and Investment

Institution and Department:

Municipality of Velenje, Department of Development and
Investment

Main tasks:

Leadership and decision - making on the department level,
proposing decisions to the director of the municipality and city
council

Persona Nr. 9
Municipality of Velenje

Use of EERAdata DST in daily business: Use of the DST:

Use of tool for better argumentation and persuasion of decision
makers. With the help of real numbers (for example, savings in
energy consumption), the new investment (proposed by the head
of the department to the director of the municipality and city
council) will be easier and faster to realize.

regularly
Special functions of the DST:

Accurate and transparent display of savings, possibility of graphic
display, possibility of comparison of several buildings with each
other, transparent printout, easy documentation.
The added value of the tool will be:
- display / impact assessment effects on human health and wellbeing
- display / impact assessment effects on employee productivity

Focus data and topics:

savings, justification of the investment, cost-effectiveness of the
investment (one building compared to another)

Datasets provided by the persona:

At this level (head of department) the person only receives already
prepared reports. He can find them himself, but this is done for him
by other, specialized employees

Reporting:

Accurate and transparent display of savings, possibility of graphic
display, possibility of comparison of several buildings with each
other, transparent printout, easy documentation.

Access level of the user:

full access

Name/ ID

Employee of Department of Development and Investment

Institution and Department:

Municipality of Velenje, Department of Development and
Investment

Main tasks:

Preparation of accurate, transparent data for decision making. The
data are prepared in short and concise reports, also equipped with
graphical representations. Employee also keeps records of buildings
owned by the municipality, takes care of their current maintenance
and minor / regular repairs.

Persona Nr. 10
Municipality of Velenje

Use of EERAdata DST in daily business: Use of the DST:

Preparation of reports for decision-making, faster and easier
comparison of data (for example several different buildings),
selection of only necessary / desired data for more transparent
reports. Create different reports quickly - data in one place.

on every project
Special functions of the DST:

Accurate and transparent display of savings, possibility of graphic
display, possibility of comparison of several buildings with each
other, transparent printout, easy documentation.
The added value of the tool will be:
- display / impact assessment effects on human health and wellbeing

Focus data and topics:

Benefits and savings; energy consumption, better indoor climate,
better health, better building condition.

Datasets provided by the persona:

All collected / gathered data on buildings owned by the
municipality; parcel number, cadastral municipality, building
number, year of construction, construction materials, etc.

Reporting:

Accurate and transparent display of savings, possibility of graphic
display, possibility of comparison of several buildings with each
other, transparent printout, easy documentation.

Access level of the user:

full access
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Annex B: Stakeholder survey: Questions for implementers
-

Existing decision-making mechanisms regarding building renovation
Existing assessment frameworks regarding building renovation
Challenges in renovation strategies
Gaps in planning, data, methodologies

Demographic and general information
Are you working in a town, city, metropolis, region?







Town
City
Metropolis
Region
State
Nation

In which country are you located
 Open question, type in numbers
What is the name of the city, region?
 Open question, type in numbers
How many inhabitants does your municipality have?








>500 000
100 000 - 499 000
50 000 - 99 999
10 000 - 49 999
5 000 - 9 999
1 000 - 4 999
< 1000

Policy, decision-making and investment processes
EERAdata derives its input, concepts and solutions solely from practical experiences, processes and
knowledge. Therefore the questionnaire is simulated through a real-life building renovation case, to go
along the questions. It is however still a virtual case and does not have interference with the practical
life of the participant, but I helps to visualise the questions and to answer more align with the project
goals.
The set-up is as follows:
The administrative office block in your municipality is built in the early 60s and owned and operated
by the municipality in which you are the asset manager. Since then, only maintenance and
renovations to keep the building operative were performed. No improvement of envelopment,
windows, building services, etc.
The general built quality is ok, there are no mayor static problems nor damages.
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You are now asked to modernise this building block into an energy efficient building and you need
to convince all decision making bodies to agree on the necessary investment. Additionally, the
building has an importancy on the building culture of your region but is no cultural heritage.

Figure 1: Copenhagen - H. C. Andersens Boulevard, office building 1970 (source: Roger W)

[This case is fictional, thus if you do not have an exact answer to our questions, please indicate a
probability that the data is to find or to be processed somewhere in your institution]

First thing you need to do is to have a look on the building codes. And the requirements you need
to fulfil when performing the refurbishment.

What obligatory building codes are necessary for that task?
What parameters and indicators do the building codes imply, which have to be analysed on the
existing building?
▪

Is there any ways to get around these building codes to save cost?

▪

You need to do an assessment of the current condition of the building:

▪

Is data for that building already existing?

▪

Do you have a database which contains data for this building?

▪

Do you have energy consumption data for that building?

▪

If not, do you have invoices for energy companies regarding that building?
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▪

Do you have any record of the constructive interventions on that building since it was built?

▪

Do you have information on the current use?

▪

Do you have knowledge on the indoor temperatures within the building?

▪

Do you have know which materials are used in the building?

▪

Do you have the old construction plans of the building?

After you made the pre-planning assessment you try to provide the package of information to the
decision makers.

▪

How is it organised in your municipality?

▪

Who is the one giving the ok for the renovation plan?

▪

Whom do you have to convince?

▪

Who is giving the ok for the budget?

When talking about the financial side:

How is responsible for the budget of a case like this?
How is the investment and its revenue calculated?
Do you use methods like shadow costing or social benefit payback (see example on bicycle lines from
Copenhagen)?
Your regular way of calculating the budget and presenting the renovation project was not
successful, the decision making committee rejects your proposal as too costly and the payback
period as far too long for the public budget plan allows.
You do not give up.
You are preparing a holistic and sustainable investment plan, incorporating much more parameters,
utilities and payback option. Therefore you use the EERAdata tool.
In order to get proper results out of the tool, you need to collect more detailed and broader
information than before.
The additional topics and data intakes comprise:
(combine with the questions in annex)
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With the new calculation plan you convince the members of the decision making board and the
renovation project gets finally granted.

After a few months unfortunately, the head of department changes due to regional elections. The
political agenda changes dramatically and they cancel your renovation project in favour of a new
sports complex for the municipal football team.

How do you think this situation could be bypassed in the future and decisions on mayor constructions
projects are based mostly on data, payback and the benefits for the society?
What decision making processes should be changed therefore?
What political processes should be changed?
How do you think the public budget management should be changed to overcome these problems?
Is the creation of a renovation fund a solution?
Is it helpful to introduce a strongly business case related decision making into your municipality?

General Questions
Do you have a political agenda regarding
Climate change?



Yes
No

Education and training
in the construction
sector?
 Yes
 No

Energy import
dependency?
 Yes
 No

Nuclear power?

Employment and job
creation?

Economic growth,
investments in the
renovation sector?
 Yes
 No




Yes
No




Yes
No

Renovation of
buildings?
 Yes
 No
Migration issues?



Yes
No

Investment and decision making Process
Implementation
How many local energy agencies do you have in your municipality/ region
 Open question, type in numbers

How many energy managers do you have in your municipality?
 Open question, type in numbers

59

No 847101 – EERAdata
D 2.2 – Indicator and User Research

Economy
Which is the percentage (%) of the following types of employees in the construction sector are to find
within the inhabitants of your municipality?
unskilled workers

>5%
3%-4%
2%-3%
1%-2%
<1%

trained workers (e.g.
carpenters, masons,
etc.)
>20%
15%-20%
10%-15%
5%-10%
<5%

engineers

architects

>5%
3%-4%
2%-3%
1%-2%
<1%

>5%
3%-4%
2%-3%
1%-2%
<1%

How many companies, studios and businesses do you have in your municipality, which are involved
in the planning of building renovations?
 Open question, type in numbers

How many producers of building construction or renovation materials/ products do you have in your
municipality?
 Open question, type in numbers
How many companies, which are conducting building renovations (contractors etc.) do you have in
your municipality?
 Open question, type in numbers
How many construction/renovation companies or offices, which have R&D departments, do you have
in your municipality?
 Open question, type in numbers
Are there any training facilities in your municipality that offer training to workers in the construction
sector?
 Yes
 No
How many inhabitants [%] in your municipality are unemployed?








>50%
25%-50%
10%-25%
5%- 10%
3%- 5%
1%- 3%
<1%

How satisfied are you with the investment plan or conditions in building renovations and real estate in
your municipality?
 Very satisfied
 Satisfied
 Neutral
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 Dissatisfied
 Very dissatisfied
Which is the economic sector in your municipality that provides the highest tax revenues for the public
budget?
highest tax revenue
 Agriculture, forestry and
fishing
 Mining and quarrying
 Manufacturing
 Infrastructure: Electricity,
gas, steam and air
conditioning supply, Water
supply, sewerage, waste
management, remediation
activities, Transportation
and storage
 Construction/ Real estate
activities
 Wholesale and retail trade
 Tourism
 Information
and
communication
 Financial and insurance
activities
 Professional, scientific and
technical
 Human health and social
work activities
 Social activities (Education,
Arts, entertainment,
recreation

2nd highest tax revenue
 Agriculture, forestry and
fishing
 Mining and quarrying
 Manufacturing
 Infrastructure: Electricity,
gas, steam and air
conditioning supply, Water
supply, sewerage, waste
management, remediation
activities, Transportation and
storage
 Construction/ Real estate
activities
 Wholesale and retail trade
 Tourism
 Information
and
communication
 Financial and insurance
activities
 Professional, scientific and
technical
 Human health and social
work activities
 Social activities (Education,
Arts, entertainment,
recreation

3rd highest tax revenue
 Agriculture, forestry and
fishing
 Mining and quarrying
 Manufacturing
 Infrastructure: Electricity,
gas, steam and air
conditioning supply, Water
supply, sewerage, waste
management, remediation
activities, Transportation
and storage
 Construction/ Real estate
activities
 Wholesale and retail trade
 Tourism
 Information
and
communication
 Financial and insurance
activities
 Professional, scientific and
technical
 Human health and social
work activities
 Social activities (Education,
Arts, entertainment,
recreation

Demographic Questions
How much does the population of your municipality increase or decrease per year (percentage of total
population)?








>2%
1%- 2%
0%-1%
0%
-1%- 0%
-2% - -1%
<-2%

Which percentage of the inhabitants of your municipality are …
under 30 years old

between 30 and 60 years old

over 60 years old
















>50%
45%-50%
42.5%-45%
40%-42.5%

>50%
45%-50%
42.5%-45%
40%-42.5%

>50%
45%-50%
42.5%-45%
40%-42.5%
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 <40%

 <40%

 <40%

Which percentage of the inhabitants are emigrating every year (also include moving to other cities in
the same country)?
Emigrating

Rather Immigrating than emigrating













>1,5%
1%-1,5%
0,5%-1%
0%-0,5%
0

>1,5%
1%-1,5%
0,5%-1%
0%-0,5%
0

How many (%) of the inhabitants of your municipality completed a tertiary education (university,
college, etc.)






>28%
24.5%-28%
20%-24.5%
17%-20%
<17%

Urban
Is the structure of your municipality more urban or rural (definitions see annex)
 Urban
 Rural

Building Data and Knowledge
How many buildings (of all types) do you have in your municipality?






>500000 (Metropolis)
15000 - 500000 (City)
5000 - 15000 (Town)
1000 - 5000 (Small Town)
1 - 1000 (Village)

How many public buildings do you have in your municipality?
 Open question, type in numbers

How many educational buildings do you have in your municipality?
 Open question, type in numbers

How many public administrative buildings do you have in your municipality?
 Open question, type in numbers
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How many healthcare buildings under public administration do you have in your municipality
 Open question, type in numbers

Which public building type is occupying the largest floor area (administrative, school, hospital etc.)

Largest floor area
Schools
Administrative
Hospitals
Leisure (Swimming pools,
gyms etc.)

2nd largest floor area
Schools
Administrative
Hospitals
Leisure (Swimming pools,
gyms etc.)

3rd largest floor area
Schools
Administrative
Hospitals
Leisure (Swimming pools,
gyms etc.)

How many new public buildings of the following usages were constructed over the last five years?
public school buildings

public hospitals

 open question, type in  open question,
current numbers
current numbers

type

public administrative
buildings
in  open question, type
current numbers

in

Do you let public buildings to 3rd parties
 Yes
 No

Did you recently buy/sell public buildings from/to third parties?
 Yes
 No

Renovation related questions
How many deep renovations per year are performed on the following types of buildings in your
municipality
public school buildings

public hospitals

 open question, type in  open question,
current numbers
current numbers

type

public administrative
buildings
in  open question, type
current numbers

in

How many maintenance renovations per year to keep the buildings operational, are performed on the
following types of buildings in your municipality
public school buildings

public hospitals

 open question, type in  open question,
current numbers
current numbers

type

public administrative
buildings
in  open question, type
current numbers

in
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Approx. which percentage of public buildings (administrative, schools etc.) have problems with mould,
dampness and leakages?






>13%
10%- 13%
5%- 10%
2%- 5%
<2%

Which percentage of public buildings in your municipality have structural damages that should be
renovated to keep the building operative?







>70%
50%- 70%
30%- 50%
20%- 30%
10%- 20%
10%

Which percentage of public buildings in your municipality have a high energy saving potential due to
their current bad energy performance status?







>70%
50%- 70%
30%- 50%
20%- 30%
10%- 20%
10%

Which are the most recurrent implemented renovation measures over the past years?
Most recurrent renovation
measures
 Improvement of the
building envelope:
Thermal insulation of
walls/façade, basement
 Roof insulation/ reparation
 Replacement of windows
 Integration of energy
efficient ventilation
system
 Improvement of heating
system (energy efficient
technology)
 Improvement of hot water
generation system (new
boiler, energy efficient
technology)
 Improvement of cooling
system (energy efficient
technology

2nd most recurrent renovation
measures
 Improvement
of
the
building
envelope:
Thermal insulation of
walls/façade, basement
 Roof insulation/ reparation
 Replacement of windows
 Integration
of
energy
efficient
ventilation
system
 Improvement of heating
system (energy efficient
technology)
 Improvement of hot water
generation system (new
boiler, energy efficient
technology)
 Improvement of cooling
system (energy efficient
technology

3rd most recurrent renovation
measures
 Improvement of the
building envelope:
Thermal insulation of
walls/façade, basement
 Roof insulation/ reparation
 Replacement of windows
 Integration of energy
efficient ventilation
system
 Improvement of heating
system (energy efficient
technology)
 Improvement of hot water
generation system (new
boiler, energy efficient
technology)
 Improvement of cooling
system (energy efficient
technology
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 Replacement and
improvement of electrical
appliances (energy
efficient freezers, light
system, security systems
etc.)
 Change of energy source
 Implementation of
renewable energies (PV,
Solar thermal systems,
Heat pumps)

 Replacement
and  Replacement and
improvement of electrical
improvement of electrical
appliances
(energy
appliances (energy
efficient freezers, light
efficient freezers, light
system, security systems
system, security systems
etc.)
etc.)
 Change of energy source  Change of energy source
 Implementation
of  Implementation of
renewable energies (PV,
renewable energies (PV,
Solar thermal systems,
Solar thermal systems,
Heat pumps)
Heat pumps)

How much money (in %) did the municipality spend on renovation in the last year compared to overall
expenses
Money spent last year

Money spent in the last 5 years

>6%
4%-6%
2.5%-4%
1%-2.5%
<1%

>6%
4%-6%
2.5%-4%
1%-2.5%
<1%

How many buildings (incl. Residential buildings) have a bad built consutruction or serious damages
(moisture, leaky roofs, etc.) [% ]






>20%
15%-20%
10%-15%
5%-10%
<5%

How many public buildings have a bad built construction or serious damages (moisture, leaky roofs,
etc.) [% ]






>20%
15%-20%
10%-15%
5%-10%
<5%

Socio Economic and Health Questions
Which percentage of households in your municipality are approximately falling under fuel poverty (e.g.
proportion of inhabitants unable to keep home adequately warm)?
 >8%
 5%-8%
 3%-5%
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 1%-3%
 <1%

On a scale of 1 to 5 how satisfied do you think are the employees in the public sector with the
following characteristics of their work places?
with indoor climate

with building quality

5 - Very satisfied
4 - Satisfied
3 - Neutral
2 - Dissatisfied
1 - Very dissatisfied

5 - Very satisfied
4 - Satisfied
3 - Neutral
2 - Dissatisfied
1 - Very dissatisfied

with the aesthetics and
external condition of the
public buildings?
5 - Very satisfied
4 - Satisfied
3 - Neutral
2 - Dissatisfied
1 - Very dissatisfied

On a scale of 1 to 5 how satisfied do you think are the inhabitants of your municipality with the
aesthetics and external condition of the public buildings?






5 - Very satisfied
4 - Satisfied
3 - Neutral
2 - Dissatisfied
1 - Very dissatisfied

Existing databases
Existing methodologies
Are cost benefits (less healthcare expenses, less absent days from work, school, etc.) due to a
healthy indoor environment considered, when planning for renovations?
 Yes
 No
Existing data formats
Existing data sets
Quantitative
In recently renovated public buildings; do you count less absent days of workers or pupils in schools
like before renovation?
 Yes
 No

What kind of illnesses and diseases are the most frequent within public employees
Most frequent diseases
 Asthma/
Occupational
asthma
 Other respiratory diseases
 TB (Tuberculosis)
 Lung cancer

2nd most frequent diseases

3rd most frequent diseases

 Asthma/
Occupational
asthma
 Other respiratory diseases
 TB (Tuberculosis)
 Lung cancer

 Asthma/
Occupational
asthma
 Other respiratory diseases
 TB (Tuberculosis)
 Lung cancer
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 Diseases
of
digestive
system
 Cancers
 Diseases of muscosceletal
system
 Cardiovascular diseases
 Legionnaires’ disease
 Neuropsychiatric diseases
 Mental illnesses
(Depression, Low selfesteem, etc.)
 Sleep disturbance

 Diseases
of
digestive
system
 Cancers
 Diseases of muscosceletal
system
 Cardiovascular diseases
 Legionnaires’ disease
 Neuropsychiatric diseases
 Mental illnesses
(Depression, Low selfesteem, etc.)
 Sleep disturbance

 Diseases
of
digestive
system
 Cancers
 Diseases of muscosceletal
system
 Cardiovascular diseases
 Legionnaires’ disease
 Neuropsychiatric diseases
 Mental illnesses
(Depression, Low selfesteem, etc.)
 Sleep disturbance

What kind of illnesses and diseases are the most frequent in public schools
Most frequent diseases
 Asthma/ Occupational
asthma
 Other respiratory diseases
 TB (Tuberculosis)
 Lung cancer
 Diseases of digestive
system
 Cancers
 Diseases of muscosceletal
system
 Cardiovascular diseases
 Legionnaires’ disease
 Neuropsychiatric diseases
 Mental illnesses
(Depression, Low selfesteem, etc.)
 Sleep disturbance

2nd most frequent diseases

3rd most frequent diseases

 Asthma/ Occupational
asthma
 Other respiratory diseases
 TB (Tuberculosis)
 Lung cancer
 Diseases of digestive
system
 Cancers
 Diseases of muscosceletal
system
 Cardiovascular diseases
 Legionnaires’ disease
 Neuropsychiatric diseases
 Mental illnesses
(Depression, Low selfesteem, etc.)
 Sleep disturbance

 Asthma/ Occupational
asthma
 Other respiratory diseases
 TB (Tuberculosis)
 Lung cancer
 Diseases of digestive
system
 Cancers
 Diseases of muscosceletal
system
 Cardiovascular diseases
 Legionnaires’ disease
 Neuropsychiatric diseases
 Mental illnesses
(Depression, Low selfesteem, etc.)
 Sleep disturbance

Can you indicate the number of absent days due to health issues (see list of health symptoms in
annex) in the following public facilities
absent days due to health issues of
employees in public offices and facilities per
year (share of all working days per year)
>6%
4%-6%
3%-4%
2%-3%
<2%

absent days due to health issues among
pupils in public schools per year (share of
all working days per year)
>8%
6%-8%
4%-6%
2%-4%
<2%

How many (share) occupants and employees complain about public buildings or work places
portraying them as being depressing or demotivating (mental health issues)?
 >50%
 35%-50%
67

No 847101 – EERAdata
D 2.2 – Indicator and User Research






20%-35%
10%-20%
5%-10%
<5%

Qualitative
Do you notice that people working in recently renovated public buildings are more productive or
motivated than before?
 Yes
 No

Do you get complaints regarding the indoor climate of public buildings?
 Yes
 No

If yes, what are the core topics of these complaints?
Most frequent complaints

2nd frequent complaints

3rd frequent complaints

 Temperature
 Air quality (VOC, SCOV,
Particulate matter, Smell)
 Lighting
 Dry air
 Humid air
 Noise
 Dry itchy skin or Itchy,
irritated, dry or watery
eyes
 Rhinorrhea or nasal
congestion
 Nervous system
symptoms
 Headache, lethargy, or
difficulty concentrating
 Throat soreness or
tightness

 Temperature
 Air quality (VOC, SCOV,
Particulate matter, Smell)
 Lighting
 Dry air
 Humid air
 Noise
 Dry itchy skin or Itchy,
irritated, dry or watery
eyes
 Rhinorrhea or nasal
congestion
 Nervous system
symptoms
 Headache, lethargy, or
difficulty concentrating
 Throat soreness or
tightness

 Temperature
 Air quality (VOC, SCOV,
Particulate matter, Smell)
 Lighting
 Dry air
 Humid air
 Noise
 Dry itchy skin or Itchy,
irritated, dry or watery
eyes
 Rhinorrhea or nasal
congestion
 Nervous system
symptoms
 Headache, lethargy, or
difficulty concentrating
 Throat soreness or
tightness

Are there known cases of climate related health impacts (Deaths, Illnesses) among inhabitants in your
municipality?
heat (summer) related illnesses
 Yes
 No

cold (winter) related illnesses
 Yes
 No

Environmental Questions
Do you have issues with outdoor air pollution in your municipality?
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 Yes
 No

if yes which are the major outdoor air pollutants (by degree of pollution)?
Major outdoor air pollutant
(by degree of pollution)
 Particulate matter (PM10
and PM2.5)
 Ozone (O3)
 Nitrogen dioxide (NO2)
 Carbon monoxide (CO)
 Sulphur dioxide (SO2)

2nd most outdoor air
pollutant (by degree of
pollution)
 Particulate matter (PM10
and PM2.5)
 Ozone (O3)
 Nitrogen dioxide (NO2)
 Carbon monoxide (CO)
 Sulphur dioxide (SO2)

3rd most outdoor air pollutant
(by degree of pollution)
 Particulate matter (PM10
and PM2.5)
 Ozone (O3)
 Nitrogen dioxide (NO2)
 Carbon monoxide (CO)
 Sulphur dioxide (SO2)

Are the measured results critical regarding the European thresholds?
 Yes
 No

Are the results publicly available?
 Yes
 No

If yes could you name the source?
 Open Question, type text

Do you have issues with indoor air pollution in public buildings?
 Yes
 No

if yes, could name the main pollutant for these issues?
Main indoor air pollutant (by
degree of pollution)
 Radon
 Molds and other allergens
 Carbon monoxide
 Volatile Organic
Compounds (VOCs)
 Asbestos fibers
 Carbon dioxide
 Ozone
 Particulate matter

2nd indoor air pollutant (by
degree of pollution)
 Radon
 Molds and other allergens
 Carbon monoxide
 Volatile Organic
Compounds (VOCs)
 Asbestos fibers
 Carbon dioxide
 Ozone
 Particulate matter

3rd indoor air pollutant (by
degree of pollution)
 Radon
 Molds and other allergens
 Carbon monoxide
 Volatile Organic
Compounds (VOCs)
 Asbestos fibers
 Carbon dioxide
 Ozone
 Particulate matter
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Do you have a climate action plan to reduce CO2 Emissions and increase the share of renewables,
particularly for your municipality
 Yes
 No

How much expenditure (€ per inhabitant) in your municipality is reserved for environmental protection
(e.g. Reduction of CO2 emissions) ?






>250
200-250
150-200
100-150
<100

Do you have water shortage in your municipality, especially in dry periods
 Yes
 No

Existing databases
Existing methodologies
Existing data formats
Existing data sets

Economic Questions
Existing databases
Existing methodologies
Existing data formats
Existing data sets

Energy System Questions
48.1 Which is the most frequently used heating source in public buildings in your municipality?
Most frequently used heating
source, public buildings
 Electricity (conventional
energy mix)
 Electricity (Renewable
energy sources)
 Photovoltaic and heat
pump
 Solar thermal energy
 Oil
 Gas
 District heating
conventional
 District heating renewable
 Biomass

2nd most frequently used
heating source, public
buildings
 Electricity (conventional
energy mix)
 Electricity (Renewable
energy sources)
 Photovoltaic and heat
pump
 Solar thermal energy
 Oil
 Gas
 District heating
conventional
 District heating renewable
 Biomass

3rd most frequently used
heating source, public
buildings
 Electricity (conventional
energy mix)
 Electricity (Renewable
energy sources)
 Photovoltaic and heat
pump
 Solar thermal energy
 Oil
 Gas
 District heating
conventional
 District heating renewable
 Biomass
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 Wood
 Coal




Wood
Coal




Wood
Coal

48.2. Which is the most frequently used cooling systems in public buildings in your municipality?
Most frequently used cooling
system, public buildings













Natural ventilation
Heat Pumps
Absorption chiller
Thermal mass
Evaporative cooling
Geothermal cooling
systems
Radiant cooling systems
(Solar panels)
Open or closed loop
water-to-air heat
exchanger
Mechanical, or forced
ventilation, driven by fans
Refrigerants
Evaporative cooling

2nd Most frequently used
cooling system, public
buildings
 Natural ventilation
 Heat Pumps
 Absorption chiller
 Thermal mass
 Evaporative cooling
 Geothermal cooling
systems
 Radiant cooling systems
(Solar panels)
 Open or closed loop
water-to-air heat
exchanger
 Mechanical, or forced
ventilation, driven by fans
 Refrigerants
 Evaporative cooling

3rd Most frequently used
cooling system, public
buildings
 Natural ventilation
 Heat Pumps
 Absorption chiller
 Thermal mass
 Evaporative cooling
 Geothermal cooling
systems
 Radiant cooling systems
(Solar panels)
 Open or closed loop
water-to-air heat
exchanger
 Mechanical, or forced
ventilation, driven by fans
 Refrigerants
 Evaporative cooling

49.1. Which are the most frequently used heating sources in residential buildings in your municipalit?
Most frequently used heating
source, residential buildings
 Electricity (energy mix)
 Electricity (green energy)
 Photovoltaic and heat
pump
 Solar thermal energy
 Oil
 Gas
 District heating
conventional
 District heating renewable
 Biomass
 Wood
 Coal

2nd most frequently used
heating buildings residential
buildings
 Electricity (energy mix)
 Electricity (green energy)
 Photovoltaic and heat
pump
 Solar thermal energy
 Oil
 Gas
 District heating
conventional
 District heating renewable
 Biomass
 Wood
 Coal

3rd most frequently used
heating source, residential
buildings
 Electricity (energy mix)
 Electricity (green energy)
 Photovoltaic and heat
pump
 Solar thermal energy
 Oil
 Gas
 District heating
conventional
 District heating renewable
 Biomass
 Wood
 Coal

49.2 Which are the most frequently used cooling systems in residential buildings in your municipality?
Most frequently used cooling
system, residential buildings
 Natural ventilation
 Heat Pumps

2nd Most frequently used
cooling system, residential
buildings
 Natural ventilation
 Heat Pumps

3rd Most frequently used
cooling system, residential
buildings
 Natural ventilation
 Heat Pumps
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Absorption chiller
Thermal mass
Evaporative cooling
Geothermal cooling
systems
Radiant cooling systems
(Solar panels)
Open or closed loop
water-to-air heat
exchanger
Mechanical, or forced
ventilation, driven by fans
Refrigerants
Evaporative cooling
Central Air Conditioners













Absorption chiller
Thermal mass
Evaporative cooling
Geothermal cooling
systems
Radiant cooling systems
(Solar panels)
Open or closed loop
water-to-air heat
exchanger
Mechanical, or forced
ventilation, driven by fans
Refrigerants
Evaporative cooling
Central Air Conditioners













Absorption chiller
Thermal mass
Evaporative cooling
Geothermal cooling
systems
Radiant cooling systems
(Solar panels)
Open or closed loop
water-to-air heat
exchanger
Mechanical, or forced
ventilation, driven by fans
Refrigerants
Evaporative cooling
Central Air Conditioners

50.1 Do you have your own local energy generation in your municipality/ region?
 Yes
 No

50.2 if yes, which resources are used for it?
Most frequently used
resource
 Hydropower
 Biomass
 Solar power
 Wind-energy
 Ocean Energy/ Tidal
power
 Geothermal
 Coal
 Gas
 Nuclear power
 Oil

2nd most frequently used
resource
 Hydropower
 Biomass
 Solar power
 Wind-energy
 Ocean Energy/ Tidal
power
 Geothermal
 Coal
 Gas
 Nuclear power
 Oil

3rd most frequently used
resource
 Hydropower
 Biomass
 Solar power
 Wind-energy
 Ocean Energy/ Tidal
power
 Geothermal
 Coal
 Gas
 Nuclear power
 Oil

51. Is wood fired heating a regular heat source in your municipality
in public buildings
 Yes
 No

in residential buildings
 Yes
 No

52.1 Do you have Renewable Energy Sources (RES) in your municipality
 Yes
 No
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52.2 if yes, which type of renewable energies
Renewable energy source with
most installed power
 Hydropower
 Biomass
 Solar power
 Wind-energy
 Ocean Energy/ Tidal
power
 Geothermal

second

third













Hydropower
Biomass
Solar power
Wind-energy
Ocean Energy/ Tidal
power
 Geothermal

Hydropower
Biomass
Solar power
Wind-energy
Ocean Energy/ Tidal
power
 Geothermal

53. How big is the share of renewable energy generation (decentralised on single buildings or
centralised as plants/ generating facilities) in your municipality (% of total energy consumption)






>20%
15%-20%
10%-15%
5%-10%
<5%

54. How big is the share of renewable energy consumption in your municipality in heating and cooling
(% of total energy consumption)






>20%
15%-20%
10%-15%
5%-10%
<5%

55.1 Do you have to deal with regular power outages?
 Yes
 No

55.2 if yes, how frequently are they occurring (approx. days per year)?






>2
1-2
0.5-1
0.25-0.5
<0.25

55.3 if yes, do you know the reason for these outages?





High power demand
Weather (Ice, cold, lighting wind speed etc.)
Equipment failure (outdated equipment, bad maintenance e.g. Tracking))
Energy generation failure
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 Political/ International reasons (Energy import, pipelines etc.)
 Wildlife
 Failures in regulation technology of the grid (short circuits)

56. Do you have a local energy provider in your region/ municipality
 Yes
 No
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