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Legal Notice

The information in this document is subject to change without notice.

The Members of the EVIDENT Consortium make no warranty of any kind about this document, including, but
not limited to, the implied warranties of merchantability and fitness for a particular purpose.

The Members of the EVIDENT Consortium shall not be held liable for errors contained herein or direct,
indirect, special, incidental, or consequential damages in connection with the furnishing, performance, or use
of this material.

The European Commission is not responsible for any use that may be made of the information it contains.




‘E-E\QD@\’T D5.4 — Updated data documentation

Table of Contents

I o)l T YU PPPRROE 5
LIS OF TaBI@S ..ttt e sttt s e e st st e s e st e s e e sre e eanes 6
FAXo 0] 01/ 4 1 E- OO PP UP PP U PPR P PPPPPPPPPPNt 7
EX@CULIVE SUMIMI@TIY ...ttt ettt ettt e et e e eeeeaeeeeaessas s annsbsbebreeeaeeeeeaeeeeens 8
N [0 o Te [ ¥ Lot To T3 F PP PSP PRPTO 9
1.1 Data documentation for Evaluation PoliCY.........eceeiiciiiiieiieiiieee e e 10
1.2 Relation with other Deliverables and Tasks .........ccooueieiriiiiiiiiiiiiieceiec e 14
1.3 Structure of the DOCUMENT ....c.eviiiiiiie e e s e e 14
2. Data DOCUMENTAION cooiiieiiiiiiii e 15
2.1 Survey to Data Sharing Platform ...t 16
2.2 Open Data and Evaluation for Policy Making ..........ccccuveiiiiiiiiiiiiee e, 18
T D = = 0] o (U (o1 U =N 21
3.1 EVIDENT Dataset for use case 1 and USE CASE 2 .....eieiueeeiuereiiieeniieeniee ettt seee e siee e 22
3.2 EVIDENT Dataset fOr USE CASE 3 .....iiiuiiiiiiiiiieeite ettt ettt ettt et e siee e sbeeesaee e saeeenneeenes 28
33 EVIDENT Dataset fOr USE CASE 4 .....cocuiiiiuiiiiieeieeeitee sttt ettt ettt siee e st ieeennee e 30
34 EVIDENT Dataset fOr USE CASE 5 .....iiiiiiiiiiiieeieeeiee ettt ettt 33
N L - I Vol ol T T o To Y o T T [ o= PSRRIt 40
4.1 Data Sharing throUBh APIS ......eeeeeeeeeeeeec e e e e e e e e e e e e e e e e e e e e snees 40
4.2 Data sharing policies and data sharing agreement .........cccoccciieeeieiciiieeee e 41
4.3 Data ethics and privacy in Horizon 2020 Projects .......uueeeeeeiccivieeeeeesciiieeeeeesiieeee e e evveeeas 42
4.4 Data ethics and privacy in the EVIDENT Project ......cccuveeeieiiiiiiieee e eseieee e eesiveeeas 43
LT e [ol (U1 T o [P TP POPRRT PP 44
RETEIEINCES ...ttt ettt e b e ettt e bt s bt e ettt e bt e s bt e e bt e e bt e e ebeeeabeeeneeenbaeenbeeenne 45
Y oY o= o Vo L USSRt 47
LGN T =) = 1Y = OO PP PP 47
PP Dataset...ccciiiiiiiiei et e e e e e e s e e 49
Environmental Dataset fOr USE Case 3......ei ittt ettt et s sbe et e e saeeesaeee e 51



.S'E\QDE’W- D5.4 — Updated data documentation

List of Figures

Figure 1: Data Sharing Value Chain [B] ..........cuuuiiiiiiiiiiiiiee e e e 9
Figure 2: Transforming data into iIMPACE [6]......cvvvieeeeieiiiiiie e e e 10
Figure 3: Raw data into high-value information [19]..........ccooiiiiiiiie e 21
Figure 4: Dataset @rChitECIUM .........uuuiiiiiiiiiiii e e e e et e e aaeaea e e e s e e s e s s e e s nnnnnnnns 27
Figure 5: Percentage of fully/semi-filled fOrmMS ... 28
Figure 6: EVIDENT environmental data 0n ZeNO0UO............cooiocieiiiiiiiiiiiiiiieeee e e e e e e e e e e e e e es e 30
Figure 7: Consumer Appliance Replacement Game on Zenodo repoSitory .........ceeeeeeeeeeeieiieeiccicccnnnns 33
Figure 8: Average Price Bias dataset 0n Zen0odo rE€POSITONY ..........uuuviriiiiiiiiiririierieereeeeeeeeeeesessannninenns 38
Figure 9: Discrete Choice Experiment dataset on Zenodo repOSItOrY .......uvveeeevieiieeeeeeeeeeiieeeee e 39
Figure 10: Common European data SPACES [21]....cccceeiiiiiiiiii ittt e e e e e e e e e e e e e e s s e e s s e nnnnnns 41
Figure 11: Raw hourly data from CW's database..............coooiiiiiciiiiiieee e 48
Figure 12: Sample of use case 1 and 2 HERS ..........cooooiiiiiiii i e e 48

Figure 14: Estimation of intervention's effect on prosumers energy consumption and energy bought 48

Figure 14: Household energy consumption foreCasting .........ccccccvuuriiriiiiiiiiieiie e e e 48
Figure 15: Detection of heterogeneity on randomized control trial ..............ceevevviiieiiieeiiinns 48
Figure 16: Demographic and energy measurement hiStOgrams .............eeeeeeeeeiieeieeeeeeeeeeene s 50
Figure 17: Numerical transformation of the categorical dataset along with consumptions.................. 50
Figure 18: Software agent to gather meteorological data from the Swedish cities..................cccceee 51
Figure 19: POStGreSQL FAW TaAta.......uuuuuiiiiieiiiiiiiieeeee e e e e e e e e e ses s e e e e e e e e eeeaaaeaaaaeasessasanenanannnnes 51
Figure 20: AVErage daY-SECHION .......uuuiiiiiiiiiieieie e e e ee e e e e e e e e e e e e e e et e e e e e e et e eeaaaaaaaaaeasessansaanannnnnns 52
Figure 21:Day-section and weather deSCriPLON ..........c.ooiii it e e e e e e e e e eneens 52
FIQUIE 22: TIMESTAMP BITOK ... .ttt ettt e e e e e e e e e e e e e e e e e ettt e s s s e e e e e eeeeeaaaaaaaaaeeaseesassaaaanannnns 52
Figure 23: Average Per day-SECHON .....uuuiiiiiiiiiie e e e e e e e e e e aaeaaa e e e s e s s e s s e e nannanes 52
Figure 24: Average Of tEMPEIALUIE ... ...vueeiiiieiiiee e e e e e e e e e e aaaaaa e e e s e e s e s s e e seannnans 53
Figure 25: Monthly Compare Cities temperature in Day SECHON ...........ueiieiiiiiiiiiiiieeaeaeee e 53
Figure 26: example of number of measurements in Aluna city of 1, 2, and 3 April ...........coeiiiiiiiis 54
Figure 27: Monthly average Hours od day and temMPerature. ...............eeeeeeeeeieeiieiieeieeeaaeea e 54


file:///C:/Users/Dimitris/Desktop/Projects/EVIDENT/D5.4/EVIDENT_D5.4_Updated_data_documentation.docx%23_Toc136444240
file:///C:/Users/Dimitris/Desktop/Projects/EVIDENT/D5.4/EVIDENT_D5.4_Updated_data_documentation.docx%23_Toc136444252

*@.EVIDENT D5.4 — Updated data documentation

bENaViorl Insges anD Efectvs o

List of Tables

Table 1: CW Prosumers Energy Measurements DatasSert..........cooocuveiiiiiiiiiiiiiie e 22
Table 2: CW Prosumers DemographiCs DataSet ..........uuvviiiiiiiiieeeeiiiie e a e e e e e e 23
Table 3: PPC Consumers Energy Measurements Dataset ...........cocovviiiiiiiiiiiiiiiiiiiiiiieeer e e ae e 24
Table 4: PPC Consumers DemographiCs DataSet..........cuuuiiiieiieeeeieiiie e r e n e e naeaa e e e 26
Table 5: Weather conditions for SWeden CIIES ..........coiiviiiriiiiiie e 28
Table 6: Consumer Appliance Replacement GaME ........ccuvviiiiiieeeeei e r e e e e e 31
Table 7: Discrete choice exXperiment dataSel ...........uuuueeiiiiiiiiieiiee e e e e e e e e e 34
Table 8: Average price bias datasel.........ccocciiiriiiiiiiiiiiiee e e e e e e e e aa e e e e e 35
Table 9: Four different use cases where CW's data are USEd............ocveeriiiieiiiire i 48
TaDIE LO:PPC DALA SEL....cciuriiiiiiiie ittt ettt e e s nn e e e e 50



*G@.EVIDENT

Esioral s 20D Efectvs ey polcy 2cTions

Acronyms

D5.4 — Updated data documentation

Acronym Explanation

API
Al
APB
cw
cC
DX.Y
DOI
DCE
DSO
EPC
EM
GDPR
EOSC
EU
EUPL
GPL
HER
H2020
LGPL
ORCiD
PID
PPC
PSI
RCT
REC
SSH
URI

Application Programming Interface
Artificial Intelligence

Average price bias

Check Watt

Creative Commons

Deliverable X.Y

Digital object identifier

Discrete choice experiment
Distribution system operator
Ethics & Privacy Committee

Ethics Manager

EU General Data Protection Regulation
European Open Science Cloud
European Union

European Union Public License
General Public License

Home energy reports

Horizon 2020

Lesser General Public License
Open Researcher and Contributor ID
Persistent identifier

Public Power Corporation S.A.
Public sector information
Randomized controlled trial
Research Ethics Committee

Social Science and Humanities
Uniform Resource Identifier



*@.EVIDENT D5.4 — Updated data documentation

Esioral s 20D Efectvs ey polcy 2cTions

Executive Summary

This deliverable is an outcome of Task 5.2 “Data documentation” and aims to present the data
collected and utilised by the EVIDENT project. It is the second of two deliverables, along with
deliverable 5.3 “Data documentation”, which is focused on presenting the relevant literature on data
quality and key data quality indicators, the various data documentation approaches, the techniques
for enhancing the discoverability and anonymisation of research data and provided a brief overview
of the data created and collected by the EVIDENT project.

D5.4 ‘Updated data documentation’ presents the main datasets of EVIDENT, their characteristics and
how they will be made available to policymakers, researchers and the general public, while
considering best practices for open science, legislative and operational requirements, the EVIDENT
project grant agreement, etc. The deliverable also provides an overview of the open repositories used
for sharing the data.
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1. Introduction

Behaviour-based interventions for promoting energy efficiency among informed citizens can lead to
improved social performance?!, client protection and, ultimately, greater environmental impact.
Acknowledging these needs, the EVIDENT project is designed to further investigate the field, providing
insights for optimized policy actions with significant societal impact.

One of the main goals of the EVIDENT project is to leverage data to support energy policies. In this
context, the role of social science and humanities (SSH) should be taken into consideration. SSH
studies can provide valuable insights into the social, economic, and cultural factors influencing energy
consumption and renewable energy adoption. For example, SSH studies may involve analysing survey
data to understand public attitudes towards renewable energy or examining policy documents to
identify barriers to increasing energy efficiency.

The dissemination of SSH research and results can have an impact on policymaking. In this context,
effective communication is crucial for European projects, especially for receiving policy
recommendations from various audiences [1]. Open data can also assist in increasing transparency,
accountability, and public participation in policy-related decisions. By making data openly available, it
is possible to increase collaboration and innovation and help ensure that policy decisions are based
on sound evidence.

Despite the prevalence of data value, there are still some questions regarding the quantification of
data value and how it is evaluated. The answers could be given through the law of value and the efforts
required to acquire or create the datasets [2], [3]. As discussed in D5.3 “Data Documentation”, it
should be simple for people to discover and comprehend the available datasets in order for them to
decide whether these could be useful prior to downloading them.

The value of data has a significant impact on the efficiency and performance of the various research
processes. Therefore, data is usually considered a strategic resource, essential for organisations. In
addition, the monetisation of data in the business or research ecosystem provides and generates

considerable revenue.
-

Data Sharing »

Data Backup

preprocessing -

Data collection

and generation

Figure 1: Data Sharing Value Chain [6]

1 https://cordis.europa.eu/article/id/88588-better-business-strategy-for-improved-social-performance
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The value of data can be understood by knowing the data-sharing value chain, as depicted in Figure 1.
These activities transform the original raw data and can support innovation, but also increase the data
value through usage and sharing. The value of data can be captured from the above activities, which
transform the raw data into actions that lead to improved business processes and innovation. Single
individuals may find it challenging to create value; therefore, they often need to interact with the
entire value chain activities.

Data is also a significant aspect of research. Raw data can be shared through various platforms to
increase their value by being leveraged by other researchers. For example, energy consumption data
of public sector buildings can be shared, in order to be used by digital twin developers. In this case,
the datasets of the applied transformations can be added to the original dataset, multiplying its value.
Moreover, the public availability of the datasets can facilitate their validation by the scientific
community. Furthermore, the foundations for creating communities around these datasets can be set.

perceptual conceptual pragmatic
filter filter filter .

Knowledge

t 4
Signs .
? H ‘

" “
€-10% ‘The Furo Sell
is falling” Euros”

$

data information

Figure 2: Transforming data into impact [6]

Figure 2 depicts the steps including the raw data generation and their transformation into pragmatic
information that leads to informed decisions, actions, and impacts. Apart from having data available,
it is important to know how to utilise them according to the particular use cases. For example, an
autonomous machine could use this data for training. Also, a conceptual filter, which assigns the data
to the relevant context, should be in place.

Similarly, the data should have features suited to the particular environment in which it will be utilised.
Knowledge graphs are useful knowledge representation tools [4]. A knowledge graph is a plot of
information that includes connections between related things, thereby facilitating their interpretation
depending on the environment in which they are focused [3].

1.1 Data documentation for Evaluation policy

This deliverable is concerned with the documentation of the data that will be used for evaluating and
assessing the policy interventions within the EVIDENT project. Transparency can be enhanced by
making data understandable and openly accessible to the public. Open data access also motivates
researchers to conduct additional analyses using the same data. Finally, particular attention is paid to
ensuring the safety of sensitive information by anonymizing participant information before making
their data openly accessible.

10
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Nowadays, there is a consensus on the merits of using evidence for policymaking. In particular, using
data to support policymaking can improve decision-making as decisions can be grounded in reality
instead of assumptions or opinions. Additionally, data can be used to monitor policy outcomes,
identify emerging trends, and increase accountability and transparency by providing information on
how decisions are made.

In the European Union (EU), there is an ongoing effort to increase evidence-based policymaking. Such
an example is the EU’s Better Regulation agenda where one of the main goals is to ‘ensure that
policymaking is based on evidence?. In addition, the Horizon research and innovation funding
programmes support research and innovation activities that can provide scientific evidence to inform
EU policymaking. Other examples of funding programmes include the European Social Fund, which
supports social policies based on evidence-based research and analysis, and the European Regional
Development Fund, which supports evidence-based policies to promote sustainable regional
development.

In the EVIDENT project, five use cases are developed that in effect summarise the project’s proposed
policy interventions. The EVIDENT use cases are:

e Use Case 1- Estimate the importance of consumption feedback in residential users: The first
use case of the EVIDENT project aims to estimate the importance of consumption feedback in
residential users. The primary aim is to help households save energy and money through zero-
cost interventions introducing mechanisms such as consumption feedback to provide
information about historical data on energy consumption, and personalized energy
conservation tips in a simplified manner. Mechanisms such as Home Energy Reports (HER) and
digital platforms are employed to achieve the previous goals.

e Use Case 2 - Estimate the relative effectiveness of interventions like peer comparison
feedback: The second EVIDENT use case aims to estimate the relative effectiveness of
interventions like peer comparison feedback. The primary aim is to help households save
energy and money through zero-cost innervations introducing mechanisms such as
consumption feedback to provide information about historical data on energy consumption,
and personalized energy conservation tips in a simplified manner. Mechanisms such as Home
Energy Reports and digital platforms are employed to achieve the previous goals.

e Use Case 3 - Investigate the role of big data in assessing the impact of behavioural insights
in energy consumption: The role of big data in assessing the impact of behavioural insights in
energy consumption. Large amounts of energy production and consumption data are
generated, collected and stored. This provides the possibility to implement energy big data
mining and analysis. A set of socioeconomic, demographic and real-time energy consumption
data can be combined to assess the impact of behavioural insights on energy consumption
patterns. This high level of understanding of energy usage provides knowledge of good and
secure investments for bridging the energy efficiency gap and means for verification of

2 https://commission.europa.eu/law/law-making-process/planning-and-proposing-law/better-regulation _en
|
11
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investment results. EVIDENT use case 3 builds on this approach by using machine learning
models trying to reveal household energy consumption patterns. An additional approach
followed in use case 3, enables the analysis of data coming from experimental settings (such
as the field experiment in use case 1) and the examination of heterogenous treatment effects.
Use Case 4 - Examine the relation of energy consumption behavioural biases with
consumers’ financial literacy level: The fourth use case tries to estimate the relation of energy
consumption behavioural biases with consumers’ financial literacy level. Consumers often
make energy investment choices that do not maximise their welfare, buying cheaper, less
efficient appliances with higher running costs over time rather than more expensive, highly
efficient appliances with lower running costs. This is referred to as the 'energy paradox' and
describes the low adoption of energy-efficient technologies despite cost savings for
consumers. Financial literacy, or the knowledge and skills to make effective economic
decisions, is a key factor that is assumed to influence this energy efficiency gap. Another factor
that may influence this energy efficiency gap is environmental literacy or environmental
awareness, skills, knowledge, abilities and attitudes of consumers. The impact of economic
and environmental literacy on household appliance decision-making remains poorly studied,
particularly when consumers are faced with repair/replacement decisions. In addition, the
analysis of the factors influencing repair/replacement decisions for rental properties remains
understudied, even though 30% of European citizens live in such properties®. Using a serious
game, this use case seeks to examine the impact of economic and environmental literacy on
repair/replacement decisions for residential appliances. Through this, new intervention
approaches and policies to enhance energy efficiency will be developed.

e Use Case 5- Investigate and exploit energy demand curves: Investing in energy-efficient
household products, such as electrical appliances and small electronic products, often
requires consumers to pay more upfront for more efficient products than for less efficient
appliances, although overall cost savings are achieved over the lifetime of the product due to
significantly lower operating costs. Therefore, when selecting a new appliance, the consumer
must determine the total cost of an appliance over time to determine which is the most
efficient. However, when selecting home appliances, consumers often do not choose the most
advantageous option for them but rather the least costly option up front. This inefficient
decision-making is believed to be due to discounting over time or the tendency to choose the
cheapest option now over the cheapest option over time. This bias towards certain,
immediate rewards as opposed to larger, uncertain rewards appears to be a key factor
influencing the adoption of energy-efficient home technologies. An analysis of these discount
rates and the factors that influence them is needed to increase the adoption of energy-
efficient appliances. This use case seeks to investigate, through the use of a series of choice
experiments, the impact of energy financial literacy, demographic factors and environmental
literacy on discount rates and willingness to pay for efficient home appliances. The following
methodology will be used.

3 Data are from Eurostat (2021)
I ——
12
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An overview of the use cases and the preliminary results can be found in D5.1 “Impact evaluation plan
and policy measures”, along with the monitoring of the project’s key performance indicators. The use-
case approach is designed to be straightforward and provide insights on real-world conditions, thus,
can also inform the validity of EVIDENT’s approach. For all cases, the effectiveness of the policy
intervention is measured and reported.

In this context, sharing research data and efficient and effective data documentation is essential. For
example, the Horizon 2020 programme requires that its projects emphasise dissemination and
exploitation of results and promote open science. For the latter, data need to be deposited in trusted
repositories which can provide free and open access with exceptions for certain types of data
(sensitive, commercially obtained etc.). For example, some EVIDENT datasets are provided under the
Creative Commons licence ‘CC-BY’, where the use of the datasets “... allows refusers to distribute,
remix, adapt, and build upon the material in any medium or format, so long as attribution is given to
the creator. The license allows for commercial use.”*

Data documentation plays an important role in increasing datasets accountability, transparency, and
usefulness. In particular, sharing research data enables other researchers to use and build on the data
to create new knowledge. Also, sharing data promotes reproducibility, allowing the replication of the
results using the same data and methods; thus, it allows independent validation of the findings. For
this, Horizon 2020 beneficiaries are encouraged to follow the Findable, Accessible, Interoperable,
Reusable (FAIR) principles, which aim to make scientific data more accessible, shareable, and reusable.
The FAIR principles emphasize the importance of making research data available so that it can be easily
discovered, understood, and used by humans and machines.

An overview of the FAIR principles is provided below °:

e Findable: Making research data findable by both humans and machines. Additionally, metadata
describing the data, such as the author, title, and creation date, should be provided. The metadata
should be machine-readable and standardized to enable efficient search and retrieval.

o Accessible: Making data openly accessible. Research data should be available to humans and
machines, under clearly defined conditions of use, in an appropriate format for reuse.

e Interoperable: Making data interoperable. The data should be structured and formatted to enable
integration with other datasets. Additionally, data should be available in a format that allows for
automated processing, such as through application programming interfaces (APIs).

e Reuse: Increasing data reuse. The data should be able to be used for multiple purposes beyond
the original research for which it was created.

4 Source: https://creativecommons.org/about/cclicenses/

5 For more see European Commission, Directorate-General for Research and Innovation, Turning FAIR into reality: final report and action
plan from the European Commission expert group on FAIR data, Publications Office, 2018, https://data.europa.eu/doi/10.2777/1524

__________________________________________________________________________________________|
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The FAIR principles have been adopted or are recommended by several organisations such as the
European Open Science Cloud (EOSC), Environmental Systems Research Institute (ESRI), European
University Association, Research Data Alliance (RDA), and are included in the Open Data Policy.®

1.2 Relation with other Deliverables and Tasks

This deliverable falls under Task 5.2 “Data documentation” and aims to present the data collected and
utilised in the context of the EVIDENT project. It is the second of two deliverables and builds upon and
expands Deliverable 5.3 “Data Documentation” which focuses on presenting the relevant literature
on data documentation and key data quality indicators, the various data documentation approaches,
the techniques for enhancing the discoverability of and anonymization of research data and provided
a brief overview of the data created and collected by the EVIDENT project.

The deliverable receives as inputs D3.3 “Data collection and management”, D5.1 “Impact evaluation
plan and policy measures”, and D5.3 “Data Documentation”. In addition, the deliverable is closely
related to all Work Package 5 “Policy measures” deliverables.

1.3 Structure of the Document
This deliverable is structured as follows:

e Section 2 - Data documentation. This section provides an overview of available open data
repositories and open data and evaluation policies.

e Section 3 - Data structure. This section presents the main EVIDENT project datasets and their
main characteristics. Additionally, it highlights the importance of the research results and data
transformations into the raw data.

e Section 4 - Data access and sharing. This section focuses on the data sharing of the EVIDENT
datasets, along with data ethics and privacy considerations.

e Section 5 — Conclusion. This section provides a brief overview of the deliverable.

6 https://open-research-europe.ec.europa.eu/for-authors/data-guidelines#fairdata

__________________________________________________________________________________________|
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2. Data Documentation

This section will describe the tools and platforms used for sharing several EVIDENT project datasets,
including Zenodo (https://zenodo.org/) and other OpenAIRE repositories, to create the data
documentation required for the evaluation [5]. These platforms provide transparency and re-usability
of the data, in accordance with the FAIR principles. Additionally, this section includes a survey on
research data platforms and data sharing through APIs and the evaluation policy.

The Zenodo platform can be used to share research results, including documents and datasets. Each
item is assigned a Digital Object Identifier (DOI), which is a persistent identifier. In addition, there are
other types of identifiers, such as researcher identifiers (e.g., ORCiD’). The above is important for the
EVIDENT data generated by the platform, as they will be linked to ORCiD, and the participants will
actually be able to get to know the research work of the organiser. Participants in the surveys from
the platform will be able to review the ORCiD of the organizer and see the work he has done and to
know the organizer better from the history of his work. In addition, it will be available and searchable
both through the search engines as well as through the search on the platform. Besides EVIDENT data,
we can use data generated by the platform. However, there are the EVIDENT data which are the data
of the experiments of use case 3 the environmental data of Swedish cities and use cases 4 and 5.
Furthermore, we will refer to the possibility offered by the platform to generate data for Zenodo.

Zenodo is compatible with DataCite, a metadata scheme that is standardized set of metadata fields
describing research data such as the title, author, publication data, publisher, identifiers keywords and
licence information. The DataCite metadata schema includes fields such as:

e Title: The title of the dataset;

e Author: The organization or the person who contributed the dataset;

e Publication date: The date when the dataset was published or made available;

e Publisher: The entity responsible for publishing or hosting the dataset;

o I|dentifiers: Persistent identifiers that identify the dataset, such as DOI or Uniform Resource
Identifiers (URIs);

e Keywords: Descriptive terms or phrases that represent the main topics or themes of the data
set;

e License information: The license or term of use for the dataset.

These fields have to be filled in in the Zenodo platform, during the dataset upload and can be used for
facilitating the sharing. Also, EVIDENT adopts the Open Data, Software and Code Guidelines that are
described as follows [6]:

1. The dataset(s) must be deposited in an appropriate data repository.
2. The dataset(s) must have a license applied which allows reuse by others (CCO or CC-BY).
3. The dataset(s) must have a persistent identifier (e.g. a DOI), allocated by a data repository.

7 ORCiD stands for Open Researcher and Contributor ID. It is a global, not-for-profit organization. “ORCID’s vision is a world where all who
participate in research, scholarship, and innovation are uniquely identified and connected to their contributions across disciplines, borders,
and time.” Source: https://info.orcid.org/what-is-orcid/
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4. A Data availability statement must be included.

5. The dataset(s) citation reference must be included.

6. The dataset(s) should not contain sensitive information for the identification of the research’s
participants.

7. Related software and code should be also shared.

8. The dataset(s) must be useful and reusable by others, adhering to any relevant data-sharing
standards and the FAIR principles.

9. The dataset(s) should link back to the research paper, if possible.

The aspects of long-term access and the use of open formats ([18]) for storing data are documented
in D5.3, section 3.

2.1 Survey to Data Sharing Platform

This subsection provides an overview of widely used platforms that can enable researchers to upload
and share their research outputs and datasets. Also, most of these platforms offer additional features
to increase the discoverability of the uploaded data.

2.1.1 The European Open Science Cloud

The European Open Science Cloud (EOSC) (https://eosc-portal.eu) is a platform recognized by the
Council of the European Union for uploading, storing, and processing research data that was designed
to support open science in the EU. The platform adheres to the FAIR data principles and ensures
seamless access and secure reuse of the uploaded data (e.g., source code, datasets, and publications).
EOSC aims to establish an open multi-disciplinary environment where EU researchers, developers, as
well as the general audience can publish, access, and reuse services, tools and data for education,
research, and innovation purposes.

2.1.2 Zenodo

Zenodo is a widely used repository managed by CERN that enables researchers to upload and share
their data and research outputs. It supports various kinds of data, such as images, source code, text,
and large datasets. Data uploaded using Zenodo are stored in CERN’s data canters. Furthermore,
Zenodo promotes the discoverability and accessibility of shared data by assigning DOIs, when needed.
A versioning feature is also supported, which facilitates uploading updated versions of the data.
Moreover, Zenodo has integration functionalities with other platforms and tools, including ORCID and
GitHub. Finally, the Zenodo platform is open source and is based on the Invenio open-source digital
library tool. Zenodo leverages the flexibility and scalability of Invenio [7], [8] to provide a user-friendly
interface and integration with other research tools and platforms to support various data formats and
types. Invenio currently covers a suite of three core products developed by the Invenio community:

= InvenioRDM - a repository/document management platform

= |nveniollS - an integrated library system

® |nvenio Framework - a code library for building large-scale information systems such as
InvenioRDM and InveniolLS.

Besides the three primary outcomes, a more extensive number of less generic code libraries are also
maintained for the benefit of the open-source community, independently of Invenio. Moreover,
Inveio's capabilities can be applied to various policy areas, such as environmental sustainability,
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economic development and social well-being. For example, by analysing satellite imagery,
meteorological data and socio-economic indicators, Inveio can become a vehicle to provide
information on the impacts of climate change, identify areas vulnerable to natural disasters and
support the development of resilient infrastructure. With its ability to process and interpret complex
data, Inveio enables policymakers to navigate the complexity of today's world and make informed
decisions that lead to positive changes.

2.1.3 FigShare

FigShare (https://figshare.com) is an online repository that enables researchers to share their outputs
in a discoverable and citable way. Various data are supported, including images, figures, source code,
and datasets. Additionally, it provides integrations with other platforms such as GitHub and ORCID.
Also, relevant research metrics are supported and provided by the Altmetric tool. Finally, an enhanced

service, called FigShare+ is provided, that supports the upload and sharing of very large datasets at a
one-time data publishing charge.

2.1.4 |EEE DataPort

IEEE DataPort (https://ieee-dataport.org) is an open-access data repository tailored to technology,

computer science, and engineering researchers to upload, share, and find datasets. It also equips
researchers with various tools for managing their research data, such as version control, metadata
editing, and access control. Also, IEEE DataPort facilitates researchers to associate their data with
scientific publications (e.g., standards, journals, and conferences), thereby promoting research
transparency and reproducibility. Finally, IEEE DataPort supports DOI assignment, data curation, and
long-term preservation towards ensuring high data quality and increasing accessibility and reusability.

2.1.5 Mendeley Data

Mendeley Data (https://data.mendeley.com) is an open community-based repository where
researchers can store datasets, ensuring high accessibility. Various open licenses are supported, as

well as the assignment of DOIs. Additionally, the datasets can be annotated with several metadata
fields, such as titles, descriptions, administrative metadata, instructions etc. Mendeley Data is being
maintained by Elsevier Inc, while the file/data repository is hosted on the Amazon Web Services
platform.

2.1.6 Code Ocean

Code Ocean (https://codeocean.com) is a platform that enables researchers to collaborate more
efficiently by maintaining comprehensive records of the source code and associated datasets. In

addition, it offers computational capabilities; researchers can use these computational resources to
run and reproduce the experiments in a cloud environment. Multiple programming languages, such
as R, MATLAB, and Python are supported.

2.1.7 GitHub

GitHub (https://github.com) is a widely used web-based platform that provides collaboration tools
and version control functions for software development. It enables developers to share source code
repositories and track changes over time. While it is mainly used for source code storage, sharing, and
management, it can also be used for storing and sharing datasets.

__________________________________________________________________________________________|
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2.1.8 GoTriple Platform

The GoTriple Platform (https://www.gotriple.eu/) was developed by the French National Centre for
Scientific Research and aims to serve as a reference platform for institutions, enterprises, media, and
researchers. The platform includes tools and processes for supporting research (e.g., annotation tools,
recommendation systems, visualisation techniques), discovering and reusing SSH outputs and
resources (e.g., publications and datasets), and interacting with researchers from other disciplines.

2.2 Open Data and Evaluation for Policy Making

EU Directive No. 2003/98/EC on the reuse of public sector data is commonly known as the Public
Sector Information (PSI) Directive and is often referred to as the ‘open data directive’ [9]. The Directive
is an attempt to remove barriers to reusing data from the public sector. This Directive was amended
in 2019 and has been in force since July 2019 (EU Directive 2019/1024) [10]. Public services create and
collect huge amounts of valuable data every day. The Directive emphasizes the open availability of
data and its reuse for both commercial and non-commercial purposes. In addition, regarding data
reuse, Article 5 of the Directive encourages public services to create data in accordance with the
principles of being open by design and by default. The Directive does not distinguish who can benefit
from the data and does not discriminate or restrict markets and sections. Furthermore, the Directive
mentions the idea of information and data as an infrastructure to promote innovation and
transformation of open government data for reuse. The public sector should consider developing and
investing in it, and their data assets should be leveraged and transformed into infrastructure
resources.

Another important aspect is the definition of high-value datasets, as specified in Directive (EU) No.
2003/98/EC Annex | which includes the following:

= Geographical data
=  Earth observation and environment
= Meteorological

= Statistics
= Companies and company ownership
= Mobility

A high-value dataset could include several sections listed above and plays an important role.
Furthermore, the real-time availability of this data through APIs creates business opportunities, as
indicated and promoted by the directive.

The use of open licenses is highlighted, combined with the fact that the public sector consists of
various departments were making data available using different frameworks and approaches has
created barriers to data reuse. The potential of open data is excellent, especially with the
interconnection of heterogeneous data. However, the barriers are many, and we need a clear
definition and Standardization.

The open data movement is based on the principle that data collected by public entities belong to the
public and should therefore be made freely available to all. Open data aims to increase transparency,
accountability and collaboration between government and citizens and promote economic growth
and innovation. Open data allows citizens to gain insights into governed participation in decisions.
Additionally, open data leads to higher efficiency and innovation in the private sector as businesses

__________________________________________________________________________________________|
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can use public data to develop new products and services. Moreover, data can help researchers and
academics to conduct more comprehensive and meaningful research. However, the data must be
accurate and current, while sensitive information needs to be protected. Finally, the data should be
accessible to everyone. It should be noted that any organization can make its data open, meaning that
private data could be made available.

The goal of the evaluation policy is to ensure that policymakers' decisions are evidence-based, that
policies are effective, efficient and achieve their intended outcomes. Open data and evaluation policy
are closely related, focusing on promotional transparency, accountability and evidence-based
decision-making. Making data freely available to the public open data can ensure that evaluations are
based on accurate and up-to-date information. Open data can also promote transparency and
accountability, as citizens can use public data to hold their elected officials accountable for their
decisions. An evaluation policy can be used to assess the impact.

2.2.1 Open-source software

In the case of open-source software, the executable, as well as the source code, are shared, along with
the appropriate documentation. Open-source software can also foster innovation by reducing the
time to deliver value for strategic open-source projects, through co-development with industry
customers for their specific use cases. A typical example is the Red Hat organisation, which owns and
maintains a Linux distribution and provides the source code for that distribution. It is a notable
example of how a commercial company benefits from open-source software. On one side, there exists
an open community that has formed around the product and has helped develop it, while on the other
side, the developers get the code and can use it under the license agreement that the company sets
up. Additionally, communities are forming based on open-source repositories (e.g., Github), where
developers can join and become contributors. They can create a copy of the official repository and
retrieve its source code. Anyone can become a contributor, while some members are assigned the
committer role, meaning that they review the code and decide what changes to make to the final
version.

2.2.1.1 Software license

There are various open-source software licenses that can be adopted [11]. A license is a legal tool for
managing the software considering its use, distribution, modification and reuse. Understanding the
software license is vital for an organization, and it is mandatory for the organization to be aware of
the licenses of the software it uses. Open-software licenses can be grouped into Copyleft and
Permissive licenses. The Copyleft licenses enforce the same license on all products based on the source
code. Permissive licenses like MIT, Apache, and Creative Commons enforce fewer restrictions. For
example, a source code having a permissive license can be modified, while its license can be changed
into a proprietary one. Furthermore, there exist licenses that cannot be changed, or enforce the open-
source principles. Such licenses include General Public License, Mozilla Public License, and Lesser
General Public License. These licenses prevent organisations from using the software without
contributing back. A brief overview of some licenses is provided below:

GNU General Public License (GPL): This license enforces the freedom to execute, study, and modify
software. Among other things, it includes the license to exploit it commercially. The updates to the
GPLin Version 3.0 were instituted to protect the copyleft features given recent legal and technological
changes.

__________________________________________________________________________________________|
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GNU Lesser General Public License Version 3.0 (LGPL-3.0): LGPL is a weak copyleft license and can be
applied to software deployed as a shared library [12]. The source code in the shared library must be
available to be viewed, modified, and shared, but proprietary code using the library does need not be
freely available.

Mozilla Public License Version 2.0 (MPL-2.0): A balance between proprietary and free software is
provided by the MPL [12]. MPL-2.0 is a Copyleft license, similar to the GPL-3.0, facilitating the
combination of source codes under different licenses. For example, software that is a mixture of
proprietary and MPL code must only be distributed with changes to MPL-licensed files.

MIT License: The MIT license is a permissive free software license that originated at the Massachusetts
Institute of Technology (MIT) [13], [14]. As a permissive license, it imposes limited restrictions on reuse
and therefore has a high degree of license compatibility [9]. Unlike copyleft software licenses, the MIT
license also permits reuse within proprietary software, provided that all software copies or substantial
portions contain a copy of the MIT license terms and a copyright notice. According to [15] and [16], it
is considered the most used software license in the GitHub repository.

European Union Public License (EUPL): Software developed by the European Commission is
distributed under this license [17]. The purpose of the EUPL is not to compete with any of these
licenses, but to encourage a new generation of public administrations to adopt the Free/Open Source
model to exploit their software and knowledge, starting with the European institutions directly. A
typical example is the action plan for smart cities and regions for 2023-2026 from Slovakia, which
promotes the use of open-source software such as the EUPL [18]. By promoting an integrated and
innovative environment, the plan enhances the capacity of public sector contractors, facilitates
knowledge transfer and supports the development of smart cities and regions.
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3. Data Structure

This section presents the EVIDENT datasets and outlines the data structure, as well as the
transformation of the data into valuable insights. The structure of the results has a major role,
especially when the results are to be shared. Having the raw data and applying transformations will
make the transformed data searchable and valuable, as well as the transformations that have been
applied to be evaluated and annotated by the community that uses them. This procedure is useful
when both datasets are shared and will be used in multiple cases. First, we have to define and manage
the quality of the data and understand the information production process. Figure 3 shows the process
of transforming raw data into high-valued information in a healthcare scenario.

Figure 3: Raw data into high-value information [19]

The final outcome of this process is the patient record. Data can be created by humans or machines
(e.g., smartphones, cars, sensors). The use of data, which occurs when searching and accessing them,
creates an added value. In addition, different datasets can be aggregated. For example, data from
buses or trains can be retrieved and combined with weather or traffic data to estimate potential
delays. This integration of data from different domains can lead to high-value insights.

The EVIDENT project, through its 5 large-scale use cases, seeks to evaluate the impact of behavioural
insights in energy efficiency and conservation. Using different methodologies and tools, such as
Randomized Control Trials (RCTs), quasi-experiments, serious games and bid data analytics, the
project consortium tries to estimate the causal impact of behavioural biases on energy efficiency. For
the design and implementation of all EVIDENT use cases, three main sources of data were leveraged:
(a) the two energy companies®, (b) the EVIDENT platform® developed to cover the data collection

8 Detailed information about the design, the implementation, the analysis and the results of all use cases can be found in the deliverables of
WP2, WP3 and WP4 here.

% Technical information about the EVIDEN platform can be found in all deliverables of WP6 here. The EVIDENT platform can be found at the
following address: https://platform.evident-h2020.eu

__________________________________________________________________________________________|
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needs of the project, and (c) third-party services. The rest of the section presents the datasets
collected and used from the EVIDENT partners for each use case.

3.1 EVIDENT Dataset for use case 1 and use case 2

Use cases 1 and 2 aim to estimate the importance of consumer feedback and peer comparison
feedback in household energy consumption. The main objectives of both use cases is to explore the
effectiveness of nudges in energy conservation, raise consumers’ awareness regarding energy
consumption, and provide energy consumption tips and suggestions for more efficient use of
electricity. To do so, the EVIDENT partners implement an RCT in Sweden and analysis on the available
data provided by two project partners, CW and PPC. CW provides data for around 900 Swedish
prosumers'®, including energy-related measurements, such as energy production and consumption,
as well as a set of demographic data for these prosumers. On the other hand, PPC provides energy
consumption measurements for its customers and a rich set of demographics from the
“myEnergyCoach” platform. Tables 1 and 2 present CW’s datasets, while Table 3 and Table 4 describe
the data provided by PPC.

Table 1: CW Prosumers Energy Measurements Dataset

Dataset Name CW Prosumers Energy Measurements Dataset

Dataset Summary

Dataset Description This dataset includes anonymized hourly energy measurements for around 900
Swedish prosumers. Each record of the dataset includes an anonymized client
identifier, the timestamp for the referred hour (e.g., 20/04/2023 15:00), the
energy bought, produced and sold in watthours. Finally, it includes the total
energy consumption which is calculated as the following:

Total consumption = Bough + Produced — Sold

Dataset Type/Format Alpha-numeric values saved in a MySQL database
Dataset Origin Private databases and repositories of CW
Expected Size The dataset consists of 36million records (1.6 GB)

FAIR Data - Making data findable, including provisions

Discoverable and -
Identifiable Data

Naming Convention CW_MEASUREMENTS

Versioning The database will continuously be updated till the end of the project

Search Keywords -

Metadata -
Geographical Scope Sweden
Time period Energy measurements from 01/01/2000 to 06/04/2023.

Note: Data before December 2020 is not used in the EVIDENT project.

10 Prosumer: An individual who both consumers and produces electricity.
I ——
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FAIR Data - Making data openly accessible

Dataset Openly The dataset will not be openly accessible.
Accessible
Access Restrictions Access to the dataset is limited to partners that participate in the pilots of CW

and conduct the analysis, on a need-to-know basis.

Repository -

FAIR Data — Increase data re-use

Licence Private license based on bilateral agreement
Data sharing terms Private license based on bilateral agreement
Re-use timeframe The database will continuously be updated till the end of the project

Data Security

Security Measures The MySQL database the data are safely stored is accessible only through a virtual
private network and after authentication.

Privacy Measure Anonymization is applied to clients’ identifiers. The mapping between the
anonymised identifiers and the customers is only known to the corresponding
department of CW.

Ethical Aspects

Ethical and Legal -
Consideration

Consent form for -
sharing the dataset
publicly.

Other Issues -

Table 2: CW Prosumers Demographics Dataset

Dataset Name CW Prosumers Demographics Dataset

Dataset Summary

Dataset Description This dataset includes the corresponding demographic data and information
about the building size, household members, heating system types for the 900
prosumers presented in Table 1.

Dataset Type/Format Alpha-numeric values saved in a MySQL database
Dataset Origin Private databases and repositories of CW
Expected Size The dataset consists of 900 records (0.17 GB)

FAIR Data - Making data findable, including provisions

Discoverable and -
Identifiable Data

Naming Convention CW_CONSUMERS

Versioning The database will continuously be updated till the end of the project

Search Keywords -

Metadata -
Geographical Scope Sweden
Time period These data do not include the dimension of time.

FAIR Data - Making data openly accessible

__________________________________________________________________________________________|
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Dataset Openly The dataset will not be openly accessible.
Accessible
Access Restrictions Access to the dataset is limited to partners that participate in the pilots of CW

and conduct the analysis, on a need-to-know basis.

Repository -

FAIR Data — Increase data re-use

Licence Private license based on bilateral agreement
Data sharing terms Private license based on bilateral agreement
Re-use timeframe The database will continuously be updated till the end of the project

Data Security

Security Measures The MySQL database the data are safely stored is accessible only through a virtual
private network and after authentication.

Privacy Measure Anonymisation is applied to clients’ identifiers. The mapping between the
anonymised identifiers and the customers is only known to the corresponding
department of CW.

Ethical Aspects

Ethical and Legal -
Consideration

Consent form for -
sharing the dataset
publicly.

Other Issues -

The energy measurements, provided by CW, are collected automatically through the smart meters
supplied to their clients. The smart meters send information regarding the produced energy from the
photovoltaic installations and the amount of the energy transferred to the grid (energy produced but
not consumed by the prosumers). Information about the energy bought by each prosumer is provided
by Swedish Distribution System Operators (DSOs) to CW. This information is used so the total
consumption is calculated.

The data are provided in hourly format, so the EVIDENT partners aggregate them into daily and weekly
observations to satisfy the needs of the experiments. While data collection is an automated process,
it is not unlikely that the smart meters fail to deliver valid data either due to hardware malfunctions
or software issues. Thus, the data collected might not be accurate. In that case, the whole record will
be dropped, and the corresponding values will be replaced by the average of the previous and the
next observations. This is also the case for missing values. Additional information about the Dataset
can be found in Appendix 0 “CW Dataset”.

Table 3: PPC Consumers Energy Measurements Dataset

Dataset Name PPC Consumers Energy Measurements Dataset

‘ Dataset Summary

Dataset Description The dataset includes 25000 entries of energy consumption values from Greek
households where each record represents a unique consumer. Additionally, there
is information from each household regarding the consumption of each device.
The consumption is measured in kWh (kiloWatthours)

__________________________________________________________________________________________|
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Dataset Type/Format

Numeric (integer, float) values stored in a CSV database

Dataset Origin

Private database of PPC

Expected Size

Approximately 350MB

FAIR Data - Making data fi

ndable, including provisions

Discoverable and
Identifiable Data

Naming Convention

MyEnergyCoach_consumption_data_export

Versioning

The database is steadily growing and will be updated until the end of the project,
as more and more consumers will join the platform.

(version_001)

Search Keywords

consumption, meter id, device id, device consumption

Metadata

No metadata

Geographical Scope

Greece

Time period

The platform is running from early 2020 until present. All the data will be used
for exploitation and analysis for the project’s scope

FAIR Data - Making data o

penly accessible

Dataset Openly
Accessible

The dataset is private and will not be publicly accessible. An alternative version
will be available in public in the future

Access Restrictions

The dataset is accessible and open to the consortium partners who participate in
the project on behalf of PPC and work either for data collection or data analysis

Repository

FAIR Data — Increase data

Private PPC repository

re-use

Licence

Private license based on bilateral agreement

Data sharing terms

Private license based on bilateral agreement

Re-use timeframe

The database is constantly being updated until the end of the project

Data Security

Security Measures

The database is safely stored and is accessible only by PPC members through VPN
and dedicated password-encrypted servers

Privacy Measure

Anonymization protocol is applied to all records. The proper mapping between
the meter identification numbers and the consumers is known to the department
responsible for the data analytics

Ethical Aspects

Ethical and Legal
Consideration

Consent form for
sharing the dataset
publicly.

Other Issues
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Table 4: PPC Consumers Demographics Dataset

PPC Consumers Demographics Dataset

Dataset Description

The dataset includes all data obtained through an online demographic template
that stores total consumption, household characteristics, and information about
the housekeepers. The proposed dataset offers a wide range of household
demographic information, including construction information such as floor,
square meters, built year, windows panel type, appliance data like hot water
system, heating system, lights frequency, a list of electrical devices, and their
usage frequency. It also includes information such as age group, the age of the
person who submitted the information to the proposed template, the number of
people living in each household, etc. (Figure 1)

Dataset Type/Format

Categorical format options through predefined (multiple) choice answers stored
in a CSV database

Dataset Origin

Private database of PPC

Expected Size

Approximately 555MB.

FAIR Data - Making data fi

ndable, including provisions

Discoverable and
Identifiable Data

Naming Convention

MyEnergyCoach_demographics_data_export

Versioning

The database is steadily growing and will be updated until the end of the project,
as more and more consumers join the platform and complete the forms.

Search Keywords

appliances, lights, answers, heating system, meter id, frames, square meters

Metadata

No metadata

Geographical Scope

Greece

Time period

The platform is running from early 2020 until present. All the data will be used
for exploitation and analysis for the project’s scope

FAIR Data - Making data o

penly accessible

Dataset Openly
Accessible

The dataset is private and will not be publicly accessible. An alternative version
will be available in public in the future

Access Restrictions

The dataset is accessible and open to the consortium partners who participate in
the project on behalf of PPC and work either for data collection or data analysis

Repository

Private PPC repository

FAIR Data — Increase data

re-use

Licence

Private license based on bilateral agreement

Data sharing terms

Private license based on bilateral agreement

Re-use timeframe

The database is constantly being updated until the end of the project

Data Security

Security Measures

The database is safely stored and is accessible only by PPC members through VPN
and dedicated password-encrypted servers

Privacy Measure

Anonymization protocol is applied to all records. The proper mapping between
the demographic answers and the consumers is known to the department

responsible for the data analytics

Ethical Aspects
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Ethical and Legal -
Consideration

Consent form for -
sharing the dataset
publicly.

Other Issues -

The dataset consists of about 25000 consumers with various characteristics that refer to a four-month
total consumption per household. Data collection is an automated procedure. To provide
feedback/recommendations about energy consumption, and achieve energy efficiency, a pre-
processing step to enhance data quality is vital. The pre-processing step should deal with the dataset’s
defect that reduces the data quality and degrades the tool’s performance in general.

Con/ption report
Con/ption history

e — Age group
&&& Age of submitter
Number of people
Dataset -
- Hot water system
Heating system
- % E Lights frequency

Built year

/D/\ Windows Panel
Floor

Square meters

Figure 4: Dataset architecture

Although the dataset provides adequate data, some records of demographics and consumptions are
not fully filled or filled with nulls or wrong format (e.g., text instead of a number, swapped answers in
guestions) as shown in Figure 4. To resolve these issues, each demographic category is analysed and
only the entries with all fields properly completed are kept (data cleansing). Then, a section with the
entries (meter ids) with all fields of consumption characteristics filled, comprises the final dataset. This
process yields a smaller-sized dataset with 3000 out of 24980 households archived, as shown in Figure
5. Additional information about the Dataset can be found in Appendix 0 “PPC Dataset”.
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Consumer Dataset

Fully filled
form

Semi-filled form

Semi-filled = Fully filled form
form

Figure 5: Percentage of fully/semi-filled forms

3.2 EVIDENT Dataset for Use Case 3

Use case 3 leverages artificial intelligence and machine learning methodologies to reveal hidden
consumption patterns in the available data. In this use case, two analytical frameworks are developed
to a) forecast energy consumption at a household level and b) identify the main drivers that affect
consumers’ performance in terms of energy conservation. CW provides the data in this use case and
refers to energy consumption, production measurements, and available demographic data. In
addition, weather data (weather condition data) collected by third-party services are used as extra
control variables for the analyses of use cases 1, 2, and 3. Since the data provided by CW has already
been presented in section 2.1, in this section we present only the weather data collected and used.

Table 5: Weather conditions for Sweden Cities

Dataset Name Weather conditions for Sweden Cities

Dataset Summary Environmental Data from Swedish cities

Dataset Description Environmental data from 615 cities in Sweden includes 4000000 entries. For each
city we collected the temperature, minimum temperature, pressure, humidity,
wind speed, sunrise, sunset, and weather description. Time is not fixed; 6 to 5
measurements daily at random intervals.

Dataset Type/Format CSV format

Dataset Origin Data were created with an agent from an external APl and belong to CERTH.
Expected Size 450MB

FAIR Data - Making data findable, including provisions

Discoverable and Metadata tags, EVIDENT Community

Identifiable Data

Naming Convention Sweden__ cities environmental

Versioning 05

Search Keywords weather Sweden environmental data

Swedish climate data
Sweden weather data
Sweden temperature data
Sweden humidity data
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Swedish meteorological data

Sweden city climate data

Swedish city weather data

Sweden city temperature data

Sweden city humidity data

Swedish urban climate data

Sweden urban weather data

Sweden urban temperature data

Sweden urban humidity data

Dataset of Sweden city temperatures and humidities
Dataset of environmental data for 700 Swedish cities
Swedish city climate and weather dataset

Metadata Following the FAIR Principles, Zenodo uses a rich set of metadata so the dataset
to be findable, accessible, interoperable and reusable. More information about
Zenodo metadata can be found here.

Geographical Scope Sweden

Time period 6 measurements per day

FAIR Data - Making data openly accessible

Dataset Openly Creative Commons
Accessible

Access Restrictions -

Repository Zenodo link

FAIR Data — Increase data re-use

Licence Data sharing terms related to Creative Commons Attribution 4.0 International
license. More specifically:

1. Attribution: The licensor must be credited in any reasonable manner,
including by providing a link to the license and indicating any changes
made to the licensed material.

2. Adaptation: The licensed material can be adapted or modified, as long
as the resulting work is distributed under the same license.

3. Commercial use: The licensed material can be used for commercial
purposes.

No additional restrictions: No additional restrictions can be added to the license
that would prevent others from exercising the permissions granted by the license.

Data sharing terms Creative common license

Re-use timeframe -

Data Security

Security Measures No Personal information

Privacy Measure Does not need in this dataset there is no privacy issue

Ethical Aspects

Ethical and Legal None
Consideration

Consent form for None
sharing the dataset

publicly.

Other Issues -
I
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The data was captured by a custom-developed software agent that operates continuously and gathers
data from an Application Programming Interface (API) for the Swedish cities. The agent stores the
resultin a PostgreSQL database. More information can be found it Appendix 0 “Environmental Dataset
for Use Case 3”. Of note, due to technical issues, the data timeliness is not stable and some measures
were lost during the day. However, the end resultis not affected as there exists a considerable number
of measurements in the day for each city. Furthermore, D5.3 “Data Documentation” and the DQMIS
[20] were followed to create a variant length dimension for data quality like accuracy, reliability,
timeliness, completeness, precision, and integrity. In the first version of this dataset named
“swedish_cities_environmental.csv”, the quality was not high; however, it was corrected by removing
the inappropriate rows to have more accuracy in the column of timestamp. Figure 6 depicts the
respective Zenodo page for the dataset.

May 8, 2023 | Dataset | Open Accesa |
EVIDENT H2020- Environmental data for 28l .
Sweden cities Dataset e

EVIDENT H2020- Environmental data for Swedish Cities Dataset
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Publication date:
May 9, 2023
DOI:

DOl 10.5281/zenodo.7912833

Keyword(s):
Environmental data , weather Sweden, Swedish chimate data,
Sweden weather data, Sweden temperature data, Sweden
humidity data, Swedish meteorological data, Sweden city
climate data,Dataset of environmental data for 700 Swedish

=
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2, the column weekday has be: (e.g. Monday), and the I Commission
NT - bEhaVioral Insgihts anD Effective
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remo

elerg

License (for files):

[ Creative Commgns Attribution 4.0 Internationa

Figure 6: EVIDENT environmental data on Zenodo

3.3 EVIDENT Dataset for Use Case 4

Use case 4 aims to explore the impact of socio-demographic factors, environmental literacy, and
financial literacy on consumer willingness to pay for the repair of home appliances. Through a serious
game designed by the EVIDENT consortium and leveraging the EVIDENT platform's data collection
services, the project’s consortium will collect and analyse a large sample of around 1000 respondents.
Table 6 presents the data collected in the context of use case 4.
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Table 6: Consumer Appliance Replacement Game

Dataset Name Consumer Appliance Replacement Game

Dataset Summary

Dataset Description This dataset includes the data collected in the context of the EVIDENT Consumer
Appliance Replacement Game. The experiment consists of the following sections:
1) demographic information; 2) financial literacy; 3) environmental literacy; 4)
and the EVIDENT Serious Game.

Dataset Type/Format Alpha-numeric values saved in an xlIsx file
Dataset Origin Data collected through the EVIDENT platform
Expected Size The initial version of the dataset includes only 6 replies (15.4 kB), however till the

end of the project, the dataset will be updated with all replies that will be
collected (around 0.025 GB).

FAIR Data - Making data findable, including provisions

Discoverable and DOI: https://doi.org/10.5281/zenodo.7956164

Identifiable Data

Naming Convention CARG_REPLIES

Versioning Version 1 (May 22, 2023). The dataset is expected to be updated till the end of

the project.

Search Keywords behavioural biases, environmental literacy, financial literacy, choice experiment,
behavioural science, serious game, life-simulation game, energy efficiency, home
appliances, repair or replace, energy consumption

Metadata Following the FAIR Principles, Zenodo uses a rich set of metadata so the dataset
to be findable, accessible, interoperable and reusable. More information about
Zenodo metadata can be found here.

Geographical Scope Several countries represented (among others, Sweden, Greece, Ireland, UK, Italy,
France, Germany, USA)

Time period The data collection process started on April 2023 and will last till September 2023.

FAIR Data - Making data openly accessible

Dataset Openly The whole dataset will be public available by the end of the project. Dataset’s DOI
Accessible can be used to locate the online repository where the dataset is hosted.
Access Restrictions There are no access restrictions, however an attribution is recommended as

“Delemere, Emma, Liston, Paul, Karypidis, Paris-Alexandros, & Pragidis, loannis.
(2023). EVIDENT H2020 — EVIDENT Serious Games Dataset (0.1.0) [Data set].
Zenodo. https://doi.org/10.5281/zenodo.7956164”

Repository Zenodo: https://doi.org/10.5281/zenodo.7956164

FAIR Data - Increase data re-use

Licence Creative Commons Attribution 4.0 International (CC BY 4.0)

Data sharing terms Data sharing terms related to Creative Commons Attribution 4.0 International

license. More specifically:

1. Attribution: The licensor must be credited in any reasonable manner,
including by providing a link to the license and indicating any changes
made to the licensed material.

2. Adaptation: The licensed material can be adapted or modified, as long
as the resulting work is distributed under the same license.

3. Commercial use: The licensed material can be used for commercial
purposes.

__________________________________________________________________________________________|
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4. No additional restrictions: No additional restrictions can be added to the
license that would prevent others from exercising the permissions
granted by the license.

Re-use timeframe The data will remain published in Zenodo repository.

Data Security

Security Measures The data are collected through the EVIDENT platform and are safely stored
platform’s database. The EVIDENT platform considers security by design.

Privacy Measure The participation in the EVIDENT experiments is anonymous, thus no personal
information or identifying information are collected through the platforms.
Survey responses will be combined, and results will be reported as a group to
ensure anonymity. In the public versions of this dataset, all personal and
identifying information have been redacted.

Ethical Aspects

Ethical and Legal -
Consideration

Consent form for -
sharing the dataset
publicly.

Other Issues Each participant should consent to a list of terms and conditions before
participating to the experiment. Terms and conditions describe in details the
purpose of the experiment, instructions on how to participate, who is running the
experiment, participant’s rights and data management.

The data collection process started in April 2022, and it is expected to be finished by September 2023.
The analytical tools for the analysis of the collected data will be developed through the upcoming
period and the final results will be reported in D4.3 “Updated econometric methodologies and
robustness tests”. In this experiment, consumers can participate in the experiment through the
EVIDENT platform. After the collection of the data, the consortium members perform minor
corrections in the responded values while most of the answers were provided to the participants as a
list of options to avoid typos. Finally, all questions were mandatory for the participants so to avoid
replies with missing entries. Figure 7 depicts the consumer appliance replacement game dataset
Zenodo page.
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44

May 22, 2023 ' -

EVIDENT H2020 - EVIDENT Serious Games
Dataset

® Delemere, Emma; @ Liston, Paul; @ Karypidis, Par

48 Communities

H2020 EVIDENT Project

The EVIDENT serious game explores consumer behaviour in response to a malfunctioning home appliance. Specifically, it

examines how consumers approach decisions to repair or replace a broken home appliance and the impact of behavioural

biases on these decisions. There are two key aims addressed within the EVIDENT serious game. 1) Determine the impact

of socio-demographic factors, environmental literacy, and financial literacy on consumer willingness to pay for the repair of

home appliances. 2) Determine the impact of information and education mediated through a serious game on consumer 6 O
in-game and real-world repair/replace decision-making

~ @ views & downloads
The serious game itself is a life-simulation game in which users are tasked with maintaining their virtual home while

ensuring their avatar remains comfortable (i.e. basic needs such as hunger, warmth and hygiene are met) while monitoring See more
their financial and energy consumption. Within this game, users learn that an appliance has malfunctioned, and a
repairperson is called. Users must then determine how best to proceed by entering a negotiation with the repairperson

The experiment consists of the following sections: 1) demographic information; 2) financial literacy; 3) environmental
literacy, 4) serious game. The game receives as input the replies of the participant on the demographics information
section to provide a personalized gameplay experience, Replies regarding participant's age ("What is your age?’), role

Seradin
("Which of the following apply to you?"), income ("What is your household's annual income?"), gender ("Which character

would you like to play with?") and family status ("How many people live in your home (including you) - Children®) will be used O e n A' R E
to adjust players' avatar, starting amount of money, size of the house, age of the player and the negotiation process with

the repair person

The negotiation process differs based on the participants' role ("Which of the following apply to you?’). In this question, the
participant can choose one of the following replies: 1) | am a homeowner, 2) | am a tenant (i.e. | pay someone to rent my

accommodation), 3) | am a landlord (j.e. | receive payment for accommodation from someone else). Participants who rent Publication date:
(2) or are landlords (3) will be assigned to an additional in-game scenario to explore the unique context in which their May 22, 2023
energy decisions are made. Random allocation to a role will be applied for participants who select multiple options (i.e., poI:
homeowners who are also landlords)
More information on the EVIDENT Serious Game Experiment can be found on the public deliverables of the EVIDENT Keyword(s):
project https:/e eu/delive More specifically, the serious game implementation design is described in environmental literacy
deliverable D2.3 Serious game implem n design, the design of the experiment is reported in D2.2 Optimi m [FeTSp—— er——r——"
Protocols [ and the experiment preparatory actions are described in D3.1 Specifications of f r [T — m
RCT, surveys and serious game and D3.2 Implementati f preparatory actions for RCT,
i e
Finally, the EVIDENT serious game can be found in the following locations Grants:

European Commission
o EVIDENT - bEhaVioral Insgihts anD Effective
eNergy policy acTions (957117)

1. EVIDENT Website: |
2. Google Play: https 0
3. App Store: https://apps.apple.com/gr/app nt
4. EVIDENT Platform (participa

Communities:

tion in the experiment): ht
J H2020 EVIDENT Project

eu/sessions/participate_sessi 60d6e

Files (15.4 kB v License (for files):
(7 Creative Commons Attributi International
Name Size
seriousGame-6_replies-Zenodo.xisx 154 kB & Download
ndS:abbb 2013720368 201dac0ed3e29 @ Versions
Version 0.1.0 May 22, 202

Figure 7: Consumer Appliance Replacement Game on Zenodo repository

3.4 EVIDENT Dataset for Use Case 5

Use case 5 aims to identify the factors affecting consumers’ willingness to pay for more expensive but
efficient household appliances. These factors may relate to consumers’ demographics and energy-
related financial and environmental literacy levels. In the context of use case 5, two different e-lab
experiments are designed and implemented, a) a Discrete Choice Experiment (DCE) in which each
participant is presented with several hypothetical energy appliance choices (ovens, fridges, washing
machines etc.), and is asked to identify the offer that they would choose, and b) a choice experiment
to explore consumers Average Price Bias (APB). Table 7 and Table 8 present the two datasets collected
for the DCE and the APB quasi-experiments in the context of use case 5, respectively.
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Table 7: Discrete choice experiment dataset

Dataset Name DCE Dataset

Dataset Summary

Dataset Description

This dataset includes the data collected in the context of the EVIDENT Discrete
Choice Experiment. The experiment consists of the following sections: 1)
demographic information; 2) current home appliance purchasing behaviour; 3)
financial literacy; 4) environmental literacy; 5) stated preference experiment
consisting of four choice points; 6) discount rates; 7) discrete choice experiment
consisting of ten choice points; and 8) questions examining direct rebound rates
associated with the novel appliance selected.

Dataset Type/Format

Alpha-numeric values saved in an xlsx file

Dataset Origin

Data collected through the EVIDENT and the Qualtrics platform

Expected Size

The initial version of the dataset includes only 10 replies (17.8 KB), however till
the end of the project, the dataset will be updated with all replies that will be
collected (around 0.35 GB).

FAIR Data - Making data fi

ndable, including provisions

Discoverable and
Identifiable Data

DOI: https://doi.org/10.5281/zen0d0.7825986

Naming Convention

DCE_REPLIES

Versioning

Version 1 (Apr 13, 2023). The dataset is expected to be updated till the end of the
project.

Search Keywords

Behavioural Biases, Environmental Financial Choice

Experiment, Behavioural Science

Literacy, Literacy,

Metadata

Following the FAIR Principles, Zenodo uses a rich set of metadata so the dataset
to be findable, accessible, interoperable and reusable. More information about
Zenodo metadata can be found here.

Geographical Scope

40 countries represented (among others, Sweden, Greece, Ireland, UK, Italy,
France, Germany, USA)

Time period

The data collection process started on November 2022 and will last till September
2023.

FAIR Data - Making data o

penly accessible

Dataset Openly
Accessible

The whole dataset will be public available by the end of the project. Dataset’s DOI
can be used to locate the online repository where the dataset is hosted.

Access Restrictions

There are no access restrictions, however an attribution is recommended as
“Delemere, Emma, & Liston, Paul. (2023). EVIDENT H2020 — Discrete Choice
Experiment Dataset [Dataset]. Zenodo.
https://doi.org/10.5281/zenodo.7825986"

Repository

Zenodo: https://doi.org/10.5281/zenodo.7825986

FAIR Data — Increase data

re-use

Licence

Creative Commons Attribution 4.0 International (CC BY 4.0)

Data sharing terms

Data sharing terms related to Creative Commons Attribution 4.0 International
license. More specifically:

1. Attribution: The licensor must be credited in any reasonable manner,
including by providing a link to the license and indicating any changes

made to the licensed material.
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2. Adaptation: The licensed material can be adapted or modified, as long
as the resulting work is distributed under the same license.

3. Commercial use: The licensed material can be used for commercial
purposes.

4. No additional restrictions: No additional restrictions can be added to
the license that would prevent others from exercising the permissions
granted by the license.

Re-use timeframe The data will remain published in Zenodo repository.

Data Security

Security Measures The data are collected through the EVIDENT and the Qualtrics platform and are
safely stored in the corresponding databases. Both platforms consider security
by design.

Privacy Measure The participation in the EVIDENT experiments is anonymous, thus no personal

information or identifying information are collected through the platforms.
Survey responses will be combined, and results will be reported as a group to
ensure anonymity. In the public versions of this dataset, all personal and
identifying information have been redacted.

Ethical Aspects

Ethical and Legal -
Consideration

Consent form for -
sharing the dataset
publicly.

Other Issues Each participant should consent to a list of terms and conditions before
participating to the experiment. Terms and conditions describe in details the
purpose of the experiment, instructions on how to participate, who is running the
experiment, participant’s rights and data management.

Table 8: Average price bias dataset

Dataset Name APB Dataset

Dataset Summary

Dataset Description This dataset includes the data collected in the context of the EVIDENT Average
Price Bias experiment. The experiment consists of five discrete key sections: 1) a
section about participant’s demographic data, 2) a small set of questions related
to behavioural biases, 3) a set of questions related to financial literacy, 4) a
section with questions related to environmental literacy and 5) the choice
experiment about price perceptions.

Dataset Type/Format Alpha-numeric values saved in an xlIsx file
Dataset Origin Data collected through the EVIDENT and the Qualtrics platform
Expected Size The initial version of the dataset includes only 8 replies (28.5 KB), however till the

end of the project, the dataset will be updated with all replies that will be
collected (around 0.10 GB).

FAIR Data - Making data findable, including provisions

Discoverable and DOI: https://doi.org/10.5281/zen0do.7825632
Identifiable Data
Naming Convention APB_REPLIES
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Versioning Version 0.1.0 (Apr 13, 2023). The dataset is expected to be updated till the end
of the project.

Search Keywords quasi-experiment, average price bias, consumers' misperception, marginal prices,
behavioural biases, financial literacy, environmental literacy, decision-making,
nonlinear energy pricing, policy recommendations, nonlinear pricing schemes

Metadata Following the FAIR Principles, Zenodo uses a rich set of metadata so the dataset
to be findable, accessible, interoperable and reusable. More information about
Zenodo metadata can be found here.

Geographical Scope 40 countries represented (among others, Sweden, Greece, Ireland, UK, Italy,
France, Germany, USA)

Time period The data collection process started on November 2022 and will last till September
2023.

FAIR Data - Making data openly accessible

Dataset Openly The whole dataset will be public available by the end of the project. Dataset’s DOI

Accessible can be used to locate the online repository where the dataset is hosted.

Access Restrictions There are no access restrictions, however an attribution is recommended as
“Pragidis, loannis, & Karypidis, Paris-Alexandros. (2023). EVIDENT H2020 -
Average Price Bias Dataset (0.1.0) [Dataset]. Zenodo.
https://doi.org/10.5281/zenodo.7825632”"

Repository Zenodo: https://doi.org/10.5281/zen0do.7825632

FAIR Data - Increase data re-use

Licence Creative Commons Attribution 4.0 International (CC BY 4.0)

Data sharing terms Data sharing terms related to Creative Commons Attribution 4.0 International

license. More specifically:

1. Attribution: The licensor must be credited in any reasonable manner,
including by providing a link to the license and indicating any changes
made to the licensed material.

2. Adaptation: The licensed material can be adapted or modified, as long
as the resulting work is distributed under the same license.

3. Commercial use: The licensed material can be used for commercial
purposes.

4. Noadditional restrictions: No additional restrictions can be added to the
license that would prevent others from exercising the permissions
granted by the license.

Re-use timeframe The data will remain published in Zenodo repository.

Data Security

Security Measures The data are collected through the EVIDENT and the Qualtrics platform and are
safely stored in the corresponding databases. Both platforms consider security
by design.

Privacy Measure The participation in the EVIDENT experiments is anonymous, thus no personal

information or identifying information are collected through the platforms.
Survey responses will be combined, and results will be reported as a group to
ensure anonymity. In the public versions of this dataset, all personal and
identifying information have been redacted.

Ethical Aspects

Ethical and Legal -
Consideration

__________________________________________________________________________________________|
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Consent form for -
sharing the dataset
publicly.

Other Issues Each participant should consent to a list of terms and conditions before
participating in the experiment. Terms and conditions describe in detail the
purpose of the experiment, instructions on how to participate, who is running the
experiment, participant’s rights and data management.

The data collection process for both datasets started in November 2022 and is expected to be finished
in September 2023. The analytical tools for both experiments will be developed through the upcoming
period and the final will be reported in D4.3 “Updated econometric methodologies and robustness
tests”.

The participants can participate in the experiment through two different platforms, the EVIDENT
platform and the Qualtrics platform. Thus, a mapping mechanism between the two platforms was
developed to unify the replies into a single format (a unique identifier was used in all questions and
answers). After the collection of the data, following a manual process, the consortium members
managed to gather the data into a single file and minor corrections in the responded values were
implemented (e.g., “l don’t know” and “I do not know”). Most of the answers were provided to the
participants as a list of options to avoid typos and homogenize the responses. Finally, all questions
were mandatory for the participants to avoid replies with missing entries. Figure 8 and Figure 9 depict
the Zenodo pages for the APB and DCE datasets, respectively.
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April 13,2023

EVIDENT H2020 - Average Price Bias Dataset

@ Pragi

The average price bias choice quasi-experiment is designed to elicit consumers’ perceptions about different pricing
schemes. The experiment aims to correlate the findings with participants’ characteristics, potential behavioural biases and
the participants’ financial and environmental literacy levels

oannis; @ Karypidis, Paris-Alexandros

The experiment consists of five discrete key sections: 1) a section about participant’s demographic data, 2) a small set of
questions related to behavioural biases, 3) a set of questions related to financial literacy, 4) a section with questions related
to environmental literacy and 5) the choice experiment about price perceptions.

Section 5 presents a hypothetical scenario about the participant's yearly energy consumption and several pricing tariff
options. The participant has to choose a pricing tariff they think is the most cost-effective. There are six (1-6) broader
cases, each including four subcategories (a-d). The further the case is from the beginning, the more complicated it is.

The implementation of the experiment is as follows:

Step 1. The participant first receives the following message: "Assuming that your yearly energy consumption is exactly
6,000 kWh, which one of the following tariffs would you choose as the most cost-effective?”

Step 2. Each participant will be asked to participate in only 2 cases (all subcategories of each case are included). A case
will be randomly chosen from cases 1-3 (simple case) and a second random choice will be made from cases 4-6 (complex
case). Thus, all participants will answer a simple and a complicated set of questions

Step 3. The participant receives the first set of choices.

If the participant answers correctly, he receives the next subcategory's choice set. If he answers false, he gets the next set
of choices within the same subcategory. Thus, as soon the participant answers correctly, he skips the following set of
choices and moves to the next subcategory. For a participant answering correctly, this will be a short survey. However, for
someone answering wrong, the survey will last longer.

More information can be found on the public deliverables of the EVIDENT project https://evident )
More specifically, the experiment's theoretical framework and motivation are described in deliverable D1.2 /
behavioural biases and financial literacy, in section 5 while the final design is reported in D3.2 Implementation

preparatory actions for RCT, surveys and serious game.

Files (28.5kB) v
Name Size
28.5kB

APB-8_replies-Zenodo.xlsx & Download

mdSb3s

New version

& Communities

H2020 EVIDENT Project

% Remove

Indexed in
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Publication date:
April 13,2023
DoI:
Keyword(s):
[————
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Grants:
European Commission:
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License (for files):
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Figure 8: Average Price Bias dataset on Zenodo repository
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EVIDENT H2020 — Discrete Choice Experiment
Dataset

@ Delemere, Emma; @ Liston, Paul

The EVIDENT Discrete Choice Experiment seeks to explore the impact of energy related financial literacy, consumer
motivation, point-of-sale information and demographic factors on discount rate and willingness to pay for efficient
household appliances. Across a series of choice experiments, the impact of factors such as financial information
(purchase price, operating cost, salience of financial information), risk reduction (i.e. extended warranty), and financial
capacity (i.e. low cost loans) on implicit discount rates for home appliances is examined. Further, the impact of direct
rebound rates on efficient appliance selection is examined.

The experiment consists of the following sections: 1) demographic information; 2) current home appliance purchasing
behaviour; 3) financial literacy; 4) environmental literacy; 5) stated preference experiment consisting of four choice points;
6) discount rates; 7) discrete choice experiment consisting of ten choice points; and 8) questions examining direct rebound
rates associated with the novel appliance selected

As noted above, two choice experiments are included within the current use case. The first of these is a stated preference
experiment which examines the impact of financial and energy framing on willingness-to-pay for energy efficient
appliances. Four choice points are presented within this experiment. Choice 1 presents five identical versions of an
appliance which differ only by key feature, and seeks to reduce hypothetical bias across the choice experiment. For
example, for a washing machine the key features are cost, capacity, spin speed, quick wash time and pause wash
functionality. Choice 2 consists of the participants initial choice (at choice 1) alongside alternatives which differ only in
purchase price and energy rating, with purchase price greater for more efficient appliances (l.e. A rated appliances are most
expensive; D rated appliances are least expensive). Choice 3 is similar to choice 2, however in this instance operational
costs per month are also presented. Again, operational costs are lower for more efficient appliances. Choice 3 is similar to
choice 3 however in this instance operational costs per year are presented

The second choice experiment is the DCE which explores the relative impacts of risk reduction (extended warranty), and
financial supports (low cost loan, loan term) on willingness to invest in more efficient energy appliances. Attributes were
selected based on literature review, focus group analyses, cognitive walk-through and usability analyses. Once final
attributes were determined, choice cards were developed using a fractional factorial design. A statistically efficient main-
effects design with 10 choice sets was created in R studio using the idefix package. As such, participants are presented
with a series of ten choice points, each consisting of two appliances and a 'no preference’ option

More information on the EVIDENT Discrete Choice Experiment can be found on the public deliverables of the EVIDENT

project http: ident-h2 bles/. More specifically, the experiment’s theoretical framework and motivation are
described in deliverable D1.2 g behavioural biases and financial literacy, in section 5 while the final design is
reported in D2.2 Optimised Prc Design
Files (17.8 kB) v
Name Size
DCE-10_replies-Zenodo.xlsx 17.8kB & Download

md5:7¢

% Communities
H2020 EVIDENT Project

Indexed in

OpenAlRE

Publication date:
April 13, 2023
DOI:

DOI 10.5281/zenodo.7825986

Keyword(s):
Grants:

European Commission:

« EVIDENT - bEhaVioral Insgihts anD Effective
eNergy policy acTions (957117)

Communities:

H2020 EVIDENT Project
License (for files):

2 Creative Commons Attribution 4.0 International

Versions

Version 1
10.5281/zenod0.7825986

Cite all versions? You can cite all versions by using the DOI

10.5281/zenod

85. This DOI represents all versions,
and will always resolve to the latest one. R e

Figure 9: Discrete Choice Experiment dataset on Zenodo repository
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4. Data Access and Sharing

This section will describe the implementation performed on the EVIDENT dataset for access and
sharing and a brief summary of the data-sharing requirements. The datasets used in use cases 1 and
2 are not shared or stored on the Zenodo platform. However, the analysis of this data and the
knowledge from it will be used as knowledge in the analysis of use cases 4 and 5.

The EVIDENT project will need to identify preferred data-sharing formats to ensure compatibility and
interoperability. Open data formats such as CSV or XML are recommended. The data to be shared
should meet certain requirements, such as quality control and ethical reviews, including the privacy
and confidentiality of participants. A relevant example could be that all data should have metadata.
Furthermore, the data to be shared will only come from use cases 4 and 5, and from use case 3 only
the meteorological data, including the privacy and confidentiality of participants.

The organizer of the experiments decides the data that will be generated and shared by the EVIDENT
platform. The EVIDENT project has procedures for obtaining informed consent from participants and
anonymizing and de-identifying data.

4.1 Data Sharing through APIs

An important functionality of the above platforms is the availability of using APIs to extract and
process the uploaded research outputs. An API is a set of instructions that allows different software
applications to communicate with each other. It provides a way for one program to ask another
program for information or data, and then receive that information in a format it can understand.!

APIs offer a streamlined and standardized way to access data, allowing researchers to automate data
retrieval and analysis, saving time and resources. In this manner, APIs can be used to access large
amounts of data from multiple sources, making them a scalable solution for research projects
requiring data from multiple sources.

There are already several APIs available for accessing data relevant to EU policy support, such as those
provided by Eurostat, the European Data Portal (data on agriculture, education, energy, etc.),
European Environment Agency (data on air quality, water quality, greenhouse gas emissions, etc.),
European Central Bank (data on exchange rates, interest rates, inflation, etc.), and the European
Commission.

The data repositories referenced in previous sections also have APIs. For example, the Zenodo API
supports the publishing (deposit) of research outputs, searching published records, and uploading and
downloading files (https://developers.zenodo.org). Examples of how to use free and open-source

11 Vaccari, L., Boyd, M., Posada Sanchez, M., API strategy essentials for Public Sector Innovation: Technical perspective, Publications Office
of the European Union, Luxembourg, 2022, doi:10.2760/151339, JRC129951.
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tools are provided on the Zenodo website. In this manner, the EVIDENT datasets and research outputs
will be accessible and reusable, and compliant with the FAIR principles.!2

4.1.1 Data space

The European Data Strategy aims to create a single data space by promoting European values and
digital rights. The creation of a single data space will ensure that higher volumes of data will be
available for use in the economy and society by ensuring that data owners are in control of their data.
Leveraging this data space, developers can create applications to be utilised by users. In addition, users
will choose how to make their data available, for how long, and under what conditions. Also, they will
be able to remove the access permissions. For instance, in the health data space, each patient can
share her/his health data with other doctors and hospitals, while ensuring the ownership and control
of the data. The nine European Data Spaces are depicted in Figure 10.

Common European data spaces

Rich pool of data
(varying degree of

accessibility)
N 55 /0 8
e | & [ 9 NIG)
Free flow of data Industrial & Publie
across sectors and Health Manufacturing Agriculture Finance Maobility Green Deal Energy Administration Skills

countries

Full respect of GDPR

- ™
[ —Technical tools for data pooling and sharing — Sectoral Data Governance (contracts, |
—Standards & interoperability (technical, licenses, access rights, usage rights)
Horizontal semantic) — IT capacity, including cloud storage,
framework for data " .
governance and data \ processing and services ]
access N >

Figure 10: Common European data spaces [21]

4.2 Data Sharing Policies and Data Sharing Agreement

In summary, the policy of free access has been adopted, as well as making the research data available
under the Creative Common license. Section 3 presented the dataset to be distributed as open data
on the Zenodo platform. Also, each dataset will be assigned a License. Participants in the survey will
be informed that their responses will be shared anonymously. In addition, the data generated by the

12 The use of APIs for data sharing is also foreseen in the EVIDENT grant agreement.

41



*@.EVIDENT D5.4 — Updated data documentation

bERSior) Insgees anD Efecies

platform will be the property of the organizer of the experiments and the license for the use of the
experiments will be held by the organizer of the experiments.

4.3 Data Ethics and Privacy in Horizon 2020 Projects

Research ethics is one of the fundamental principles that underpin Horizon 2020%3. It is essential to
follow ethical guidelines to ensure the protection of human subjects, animals, and the environment.
By following ethical guidelines, Horizon 2020 projects can conduct innovative, impactful, socially
responsible, and sustainable research.

In particular, Horizon 2020 projects must follow the ethical principles outlined in the EU Charter of
Fundamental Rights!*, the Universal Declaration of Human Rights?®, and the Convention on Human
Rights and Biomedicine!®. These principles include respect for human dignity, autonomy, and the right
to privacy.

Regarding data protection, researchers must obtain informed consent from human subjects and
ensure their confidentiality. For example, Horizon 2020 projects must comply with the EU General
Data Protection Regulation (GDPR)Y, which sets out strict rules on how personal data is collected,
processed, and stored. Personal data refers to any information that can directly or indirectly identify
an individual, such as name, address, email, or IP address.

Informed consent means that participants are fully aware of the research project's purpose, the type
of data collected, and how it will be used and protected?®. Participants must have the right to withdraw
their consent at any time and have their data deleted.

Researchers must ensure that personal data is anonymized whenever possible which means that the
data is stripped of any identifying information, making it impossible to link it to an individual.
Additionally, they must ensure that personal data is stored securely and protected from unauthorized
access, loss, or theft. The GDPR requires that personal data be stored for no longer than necessary

3 European Union. (2016). Ethics Review in Horizon 2020 Projects. Retrieved from
https://ec.europa.eu/research/participants/data/ref/h2020/grants _manual/hi/ethics/h2020 hi_ethics-review en.pdf

4 European Union. (2012). Charter of Fundamental Rights of the European Union. Retrieved from https://eur-lex.europa.eu/legal-
content/EN/TXT/HTML/?uri=CELEX:12012P/TXT&from=EN

15 United Nations General Assembly. (1948). Universal Declaration of Human Rights. Retrieved from https://www.un.org/en/universal-
declaration-human-rights/

16 Council of Europe. (1997). Convention for the Protection of Human Rights and Dignity of the Human Being with regard to the Application
of Biology and Medicine: Convention on Human Rights and Biomedicine. Retrieved from https://www.coe.int/en/web/conventions/full-
list/-/conventions/treaty/164

7 European Union. (2013). General Data Protection Regulation. Retrieved from https://eur-lex.europa.eu/legal-
content/EN/TXT/HTML/?uri=CELEX:32016R0679&from=EN

18 European Union. (2019). Guidance on the Information to be Provided in the Informed Consent. Retrieved from
https://ec.europa.eu/health/sites/default/files/files/eudralex/vol-10/2017 01 26 guideline informed consent en.pdf
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and that it is deleted or anonymized once the research project is completed. Data breaches should be
reported promptly to the relevant authorities®®.

4.4 Data Ethics and Privacy in the EVIDENT Project

In every step of the EVIDENT project, researchers take into consideration the ethics that are associated
with the data collection, storage, and processing, including authorisations or notification
requirements. These considerations are in accordance with European and national legislation, the
common requirements for Horizon 2020 projects, the research ethics guidelines of each partner
organisation, the provisions in EVIDENT’s grant agreement, general research ethics practices, etc.

The EVIDENT project has received research ethics clearance from the competent committees of
various consortium partners (e.g., Joint Research Centre, Trinity College Dublin) and the Horizon 2020
committee.

An overview of EVIDENT's actions on data protection (e.g., compliance with GDPR), measures to
ensure data protection, and the Data Protection Officer's responsibilities are described in D2.3 'Serious
Game Implementation Design' (pages 64-67). The requirements and relevant actions are provided in
the project's Grant Agreement (e.g., Grant Agreement (Articles 36 and 39) and the activities are
monitored by the project's Ethics Manager (EM) and the Ethics and Privacy Committee (EPC). The EM
and the EPC warrant that all technical activities, use cases, data management and data processing will
be conducted ethically adhering to privacy and regulatory constraints®.

Moreover, personal data is processed under EU Regulation No 45/2001.?* In addition to the above and
within the context of this deliverable, ethical considerations relevant to using Artificial Intelligence (Al)
techniques, especially Machine Learning (ML), are considered. These are described in D1.3
“Specifications of big data analytics”.

19 European Union. (2019). Guidance on Security of Personal Data. Retrieved from
https://ec.europa.eu/health/sites/default/files/ehealth/docs/data protection/guidance on security of personal data en.pdf

20 Source: EVIDENT grant agreement

21 Regulation (EC) No 45/2001 of the European Parliament and of the Council of 18 December 2000 on the protection of individuals with
regard to the processing of personal data by the Community institutions and bodies and on the free movement of such data (OJ L 8.
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5. Conclusion

The sharing of data plays a crucial role in facilitating the dissemination of knowledge and the formation
of scientific communities, while simultaneously fostering research and innovation. The value of data
holds significant importance in enhancing the efficiency and performance of various research
processes. By sharing raw data through diverse platforms, their value can be amplified as they are
utilized by other researchers. This specific task focuses on the documentation of the data intended for
evaluating and assessing policy interventions within the EVIDENT project. Transparency is reinforced
by making data comprehensible and openly accessible to the public. Open access to data also
facilitates researchers to conduct additional analyses using the same dataset.

The EVIDENT consortium leverages the Zenodo platform and its infrastructure to store the data
generated in the five use cases. In addition, any uploaded data adheres to the FAIR principles; also,
particular attention has been paid to ensuring the anonymity of the data. Finally, the Creative
Commons License is adopted, ensuring that use of the data is free for commercial and non-commercial
use, provided the appropriate references are included.
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Appendix
CW Dataset

The data are used in use cases 1, 2 and 3. More specifically, in use cases 1 and 2, the data are used in
two different cases, to create personalized home energy reports for CW’s clients (Figure 12) and to
analyse the effect of the intervention (Figure 14). In addition, the data are used to cover the needs of
both analyses in use case 3. The first analysis uses the data to build a residential energy consumption
and production forecasting framework (Figure 14), while the second uses the data to build a
methodological framework for estimating heterogeneity in causal effects (Figure 15). Table 9
summarizes the data used in the context of use cases 1, 2 and 3.
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Table 9: Four different use cases where CW's data are used
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Figure 11: Raw hourly data from CW's database
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PPC Dataset

The nature of the dataset after pre-processing is mostly categorical with predefined values in each
category. This format is not suitable for ML and predictive algorithms since such tools require
guantitative data for better exploitation. Therefore, the categorical data are converted (data
transformation) into numerical ones using statistical analysis, assumptions and other formulas in the
direction of energy efficiency (Table 10).
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Table 10:PPC Data Set
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Square meter values

Figure 16: Demographic and energy measurement histograms
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Figure 17: Numerical transformation of the categorical dataset along with consumptions
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Environmental Dataset for Use Case 3

Apache Spark is used to manage the data, which also assists in the creation of the relevant attributes.
Figure 18 shows the source code of the agent created for the meteorological data collection, while
Figure 19 shows the data stored in the database by executing a query to have an overview of the data
schema and also to see some indicative values. Figure 20 shows the data aggregated by each city,
while Figure 21 depicts the consolidated data by Day Section. The Day Section column is the result of
dividing the day into 3 sections depending on the time of the measurement. This approach is used to
achieve dimensionality reduction and aggregation of measurements. Also, the text description from
the weather became vectors, and then a new column, "weather type", was created. In addition,
sunrise and sunset were used to get the duration in seconds of the sun in the city. Moreover, Figure
22 shows the data with the problematic timestamps. Initially, the UNIX time format was used to form
the timestamp, but then changed to another format, while the timestamps in version 4 were removed.
Figure 23 presents the Swedish cities and the averages from the meteorological data for the whole
period of the measurements. It should be mentioned that up to version 3 in the dataset, the file is not
an open file format, while in version 4 it was converted to PDF; also, a CSV format was added. Figure
24 presents the average temperatures for all months, while Figure 25 shows a monthly comparison of
temperatures between Stockholm and Gothenburg. It should be mentioned that the comparison of
temperatures in the day is made with the Day Section column, meaning that for each month, the
averages of the Day Section are obtained. Furthermore, Figure 26 presents an instance of the number
of measurements per Day Section Alunda city on the 1°t, 2"*, and 3™ of April. Finally, Figure 27, shows
the monthly average temperature values per day section with the average day length in hours.

Figure 19: PostgreSQL raw data
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Figure 22: Timestamp error
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|Arboga 5.237433783: 75.4279: 3.43052134: 1013.135° 3,578546007 @ 7.658113379: 70.1158672: 6.23793968. 1012.672. 3.67409087

Figure 23: Average per day-section

D5.4 — Updated data documentation

Total Average
temperature
4770902121
6.525608276|
4528501093
e
4.423854192]
6.399825727|
285842585
4.595102863|
5.82174574]
5.122177286|
5.364342588|
3.751403304|
4.572080576|
4.250269735
6.322432263
5.510765662]
4.589733641|
4.938177288|
3.920596515
4.543856367|
6.844012898|
3.927740622|
6.094484431|
5.289715691|
5.236057823]

52



*G@.EVIDENT

s VLN, D5.4 — Updated data documentation

| DaySection ¥

o

10 i ml
m2

H (blank)
. . | |
th IIE, ||a |m L 1 | D
3 4 5 6 8

9 10 11 IIB (blank)
Figure 24: Average of temperature
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Figure 25: Monthly Compare Cities temperature in Day section
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Figure 26: example of number of measurements in Aluna city of 1, 2, and 3 April
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Figure 27: Monthly average Hours od day and temperature.
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