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Executive Summary 
The EVIDENT project seeks to explore the behavioural biases which impact consumer energy decision 
making, and develop behavioural interventions and policy measures to address these biases and support 
consumers to make more effective energy choices. This deliverable advances D2.1 “Assessing behavioural 
biases and financial literacy”, and provides the optimised design of the EVIDENT use case protocols. The 
primary purpose of this deliverable is to provide a detailed overview of the optimised design of each 
protocol, and the rationale for changes made. Through this effort, enhanced research designs for each 
use case will be obtained, and will be leveraged to maximise the impact of the EVIDENT project.  
 
This deliverable consists of four key sections. The first section pertains to use cases 1 “Estimate the relative 
effectiveness of interventions like peer comparison feedback”, and 2 “Implementation of Natural Field 
Experiments”, the EVIDENT natural field experiments. This section outlines the rationale, research 
question and pilot analysis for these two natural experiments. The first of these explores the impact of 
Home Energy Reports (HERs) on energy consumption behaviours for CheckWatt residential consumers. 
The second explores the impact of the Public Power Corporation (PPC) ‘myEnergyCoach’ platform. In both 
instances the optimised protocol which is to be used within both use cases is presented. The following 
section outlines use case 3 “The role of big data in assessing the impact of behavioural insights in energy 
consumption”. Within this section, the design of big data analyses to explore the role of big data in 
assessing the impact of behavioural insights in energy consumption is presented. The third section focuses 
on the EVIDENT serious game, employed within use case 4 “Relation of energy consumption behavioural 
biases with consumers’ financial literacy level”. The rationale underlying the development of the serious 
game is presented, alongside updates actioned in response to usability analyses. Arising from the results 
of pilot usability analyses, the final protocol to be employed within the serious game is presented. Finally, 
the fourth section outlines the optimised design of use case 5 “Exploit energy demand curves”. Two 
unique but interlinked experiments are presented within this section. The first is a quasi-experiment which 
examines the impact of energy-related financial literacy, demographic factors, environmental literacy and 
behavioural intention/attitude on the discount rate and willingness to pay for more efficient household 
appliances using both stated preference and discrete choice experiments. Again, pilot analyses are 
described alongside their impact on the final protocol design. The second quasi-experiment presented 
within this section explores consumer average price bias through a choice experiment. As this additional 
quasi-experiment has not been presented in previous deliverables, an overview of its aims and design is 
presented. Through this detailed approach to optimising the design of each EVIDENT use case, it is hoped 
that the impact and quality of each experiment will be maximised, resulting in greater scientific and policy 
learnings from the EVIDENT project as a whole.   
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1. Introduction 
1.1 Purpose of the Deliverable 

The experiments and quasi-experiments (use cases) included within the EVIDENT project seek to explore 
the impact of behavioural insights on energy efficiency behaviour change. Specifically, these use cases 
seek to 1) examine the impact of peer comparison and information provision through HERs on residential 
energy use; 2) explore whether Machine Learning (ML) can effectively forecast residential energy 
consumption and identify the factors that affect treatment effects at the household level; 3) determine 
the impact of financial and environmental literacy on decisions to repair or replace home appliances using 
a serious game; and 4) determine the impact of financial, environmental and energy literacy on willingness 
to pay for home appliances using a Discrete Choice Experiment (DCE). For these experiments and quasi-
experiments to achieve impactful, generalisable and methodologically sound results, their design must be 
of the highest quality. As such, careful consideration is required within their design to ensure the design 
of each use case is optimised. A key opportunity for such designs to be enhanced is following initial piloting 
of each experiment and quasi-experiment. 

In this deliverable, the optimised protocols and methodologies to be used across each of the EVIDENT 
project use cases are presented. In response to the evaluation of first phase interventions, efforts have 
been undertaken to enhance the design of each use case in order to ensure meaningful results and large-
scale impacts. Specifically, analysis of the experimental design, participants, tools, and any ethical or 
quality factors arising from initial use case pilots, and associated challenges or opportunities are identified 
and addressed. Through this, more impactful results are anticipated. For randomised control trials (RCTs), 
detail on the updated design of experimental conditions, participant recruitment and randomisation, data 
collection and analysis is presented. For quasi-experiments, detail on usability and acceptability analyses 
is presented, the results of which inform the optimised protocol designs. Across each use case, specific 
attention is paid as to how use case design can be enhanced to support the participation of large 
population groups, particularly those commonly underrepresented (e.g., senior citizens, low household 
income families) to ensure the overall samples are representative of the broader population.   

1.2 Relation with other Deliverables and Tasks 

This deliverable receives inputs from “Analysis of current practices” (D1.1), “Assessing behavioural biases 
and financial literacy” (D1.2), “Field studies, serious game and surveys protocols design and pilots design” 
(D2.1), “Serious game implementation design” (D2.3) and “Specifications of preparatory actions for RCT, 
surveys and serious game” (D3.1). The outputs of this deliverable will inform D3.2 “Implementation of 
preparatory actions for RCT, surveys and serious game”. 

This deliverable was produced in parallel with D3.2 “Implementation of preparatory actions for RCT, 
surveys and serious game”. While there is some overlap in both deliverables, a distinction between the 
two was determined with D3.2 providing detail on the results of the implementation of preparatory 
actions for each of the use cases, and D2.2 presenting the updated design of each use case in response to 
information obtained within initial implementation activities. As such, the present deliverable will focus 
on the specific updated designs and methodologies to be employed within each use case, arising from the 
initial implementation activities. Additional detail on the implementation of preparatory actions for each 
quasi-experiment and experiment is presented in D3.2. As such, these deliverables are complementary to 
each other, allowing for a comprehensive discussion of the optimised methodologies to be employed 
across the EVIDENT project 
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1.3 Structure of the Document 

This deliverable is structured as follows: 

• Section 1 – Introduction: This section introduces this deliverable. 

• Section 2 – Use Case 1 and 2: Estimate the importance of consumption feedback in residential 
users and estimate the relative effectiveness of interventions like peer comparison feedback. 
This section outlines the optimised protocols to be employed across the natural field 
experiments.  

• Section 3 – Use Case 3: The role of big data in assessing the impact of behavioural insights in 
energy consumption. This section presents the optimised design of the big data analyses.  

• Section 4 – Use Case 4: Relation of energy consumption behavioural biases with consumers’ 
financial literacy level. This section will present the optimised methodologies to be employed 
within the serious game.  

• Section 5 – Use Case 5: Exploit energy demand curves. This section outlines the optimised 
protocol for the discrete choice experiment.  

• Section 6 – Conclusion: The final section will present a summary of the deliverable.  

1.4 Outline of the Use Case Sections (Sections 2-5)  

This structure of this deliverable is such that a consistent methodology is applied to each use cases 
presentation. As such, each use case is discussed in turn, with detail provided on the use case rationale, 
pilot design and results, and the resulting optimised protocol design. One exception is Section 2, in which 
the design of both use cases 1 and 2 is presented together to reduce duplication due to their significant 
overlap. As such, the following structure will be applied to the presentation of the optimised design of 
each use case: 

1) Rationale - A brief overview of the rationale for each use case will be presented. While the detailed 
rationale for each use case has been reported in D2.1 “Field studies, serious game and surveys protocols 
design and pilots design”, a brief review and any updates to the rationale will be described.   

2) Pilot and results - This section will outline the pilot activities completed for each use case, and the 
associated results. While fulsome results of the initial implementation activities are presented in D3.2. 
“Implementation of preparatory actions for RCT, surveys and serious game”, detail on pilots completed is 
presented here to provide a rationale for design optimisation actions implemented.  

3) Optimised Design - The updated methodology to be employed within each use case is presented in 
response to usability and pilot results.  
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2. Use Cases 1 and 2: Natural Field Experiments 
2.1 Rationale  

The EVIDENT project examines how non-price and/or low-cost intervention could help residential 
consumers save energy, be more energy efficient and potentially correct energy-related misperceptions 
such as consumer imperfect information or inattention to energy costs when consuming electricity or 
buying energy-using durables. Use cases 1 and 2 of EVIDENT aim to help households save energy and 
money through zero-cost innervations introducing mechanisms such as consumption feedback and peer 
comparison nudges.  

To implement use cases 1 and 2, in cooperation with the two energy companies, PPC and CW, the EVIDENT 
consortium designed the two field experiments described below. The results of these experiments actively 
contribute to the related research providing at the same time expertise, know-how and analytical tools 
for designing and implementing related field experiments. Use cases 1 and 2 will also analyse the collected 
data, compare results from different methodologies and provide analytics regarding the impact of nudges 
on energy conservation, aiming to enhance policy implications based on behavioural insights in a more 
permanent way. 

Due to the common scope, similar mechanism used for their implementation, and to avoid burden on the 
consumers and cause resentment, both use cases 1 and 2 were designed and implemented 
simultaneously. The information provided to the consumers in both experiments is based on the 
consumption feedback and peer comparison interventions since both are proven to effectively help 
consumers be more efficient in energy conservation [1], [2]. For the first experiment taking place in 
Sweden and involves customers of the CW company, a Home Energy Report including information for 
both the concepts of consumption feedback and peer comparison were designed. For the second 
experiment, customers of PPC in Greece were invited to be registered to a new energy platform PPC 
developed for their customers. The platform, named “myEnergyCoach”, is an energy use consultant that 
helps customers track electricity, be compared with similar neighbours and provide personalized tips and 
suggestions for energy efficiency.  

The diversity of the provided data and the unique characteristics of each energy company (location, 
number of clients etc.) provides an opportunity to partially differentiate the interventions between the 
two energy service companies, PPC and CW. During the implementation of the use case 1 and 2 field 
experiments, stratified randomization will ensure the unbiased creation of the treatment and control 
groups. Efforts for large representative samples are employed to support the generalisability of the 
findings while representation of different socioeconomics levels will accurately capture differences across 
groups. 

The rest of this section presents the two experiments by describing the design actions for their 
implementation, the mechanism used and their optimized protocol designs. 

2.1.1 Research Question 

Use cases 1 and 2, through a series of non-price interventions, aims to help residential consumers save 
energy and be more energy efficient. Based on the available data and the experiment power, the following 
specific research questions are asked. 
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1) Does consumption feedback and peer comparison affect energy conservation? 
2) Does consumption feedback through consumer ranking would further affect energy 

conservation? 
3) Are there any long-term effects? Does the HER support the development of new habits? 
4) What is the most optimal method for estimating the impact considering possible heterogeneity? 

Providing answers to the previous questions will assist energy companies in designing even more efficient 
energy conservation services and products, leading to greater energy savings. The collected data analysis 
will indicate the consumers' characteristics that lead their behaviour; thus, energy providers could provide 
personalized tips and suggestions based on household characteristics. 

2.2 Pilot Study – Home Energy Reports  

2.2.1 Pilot Design 
In line with the approach presented in D2.1, “Field Studies, Serious Game and Surveys Protocols Design 
and Pilots Design,” a natural field experiment was started on the 7th of December 2021 and is expected to 
last till the end of the project (November 2023), including almost 867 prosumers from CheckWatt (CW) in 
Sweden. The aim of the field experiment is twofold: 1) estimate the effects of non-price interventions 
(consumption feedback, peer comparison, tips and suggestions) in reducing residential energy 
conservation; and 2) introduce a new comparison mechanism, such as household ranking, to further affect 
consumers’ efficiency and track the marginal effect of this mechanism. To facilitate both aspects, two 
treatment groups and one control group (C) were created. The two treatment groups differ on whether 
the received HERs contain the household ranking (T1) or not (T2). The experiment includes two different 
phases: 

1st phase – From the beginning: customers were informed about their energy consumption  
2nd phase – From the 18th HER: information regarding customers’ energy amount bought from the grid 
were also added 

Every household that met certain criteria were randomly assigned to a treatment group or the control 
group, where the treatment group were receiving a HER approximately every two weeks. Between 
December 2021 and November 2022 22 HERs were delivered to each household. By the end of the 
experiment (end of the EVIDENT project), around 50 HERs are expected to be sent to the households. The 
final version of the HERs sent out for the two experiment phases are detailed described in D3.2 
“Implementation of preparatory actions for RCT, surveys and serious game” in Appendix 7.1. The HERs 
are communicated to the recipients through email. 

Participants: Most of CW’s clients are prosumers with photovoltaics (PVs) installed on their premises 
(house rooftops, fields, etc.), thus, they both produce and consume electricity. The consumption of their 
production (own consumption) is free of charge. In cases where there is no production (e.g. cloudy days 
or at night), they buy1 and consume electricity from the grid. Thus, there are two options. The consumers 
can either own consume (free) or consume from the grid (paid) without the option of choosing one or 
another. Since there is no production storage (e.g. batteries, supercapacitors, flywheels), the unused 

 
 
 
1 More information about energy prices in Sweden can be found here: https://www.scb.se/en/finding-statistics/statistics-by-subject-
area/energy/price-trends-in-the-energy-sector/electricity-prices-and-electricity-contracts/ 

https://www.scb.se/en/finding-statistics/statistics-by-subject-area/energy/price-trends-in-the-energy-sector/electricity-prices-and-electricity-contracts/
https://www.scb.se/en/finding-statistics/statistics-by-subject-area/energy/price-trends-in-the-energy-sector/electricity-prices-and-electricity-contracts/
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energy is transferred to the grid; however, this is not quite within the scope of the EVIDENT project. Based 
on that, each consumer can transfer the energy demand activities such as heating, cooking and bathing 
during the sunny periods of the day by taking into account several factors (e.g. working from home, 
weather conditions etc). 

Anonymity: To preserve the anonymity of the participants, CW provided the corresponding data in an 
anonymized format meaning that all personal information was removed, such as the customer’s name, 
contact information and unique identifiers. However, a matching mechanism was built so the HERs 
produced with DUTH’s analytical tool could be delivered to the customers. Each client was attached to a 
unique anonymized ID to connect the customer’s identity with their measurements. CW uses this ID to 
connect the HERs with the recipients. 

Available data: CW collects hourly electricity consumption and production data for each customer 
through smart meters. The starting date of the initial dataset is January 2018 containing around 15 million 
hourly observations, while in November 2022, this number exceeded 27 million observations. The data 
structure is presented in Appendix 8.1. Figure 1, depicts the available number of total customers for 2018-
2022 (clients related to the EVIDENT project, the total number of CW’s clients may differ).  

 

Figure 1: Available clients per year for CW's experiment 

Figure 2Figure 1 shows the average yearly kWh consumption based on the provided data. The numbers 
reported in Figure 1 and Figure 2 for the year 2022 concern only the first 10 months of the year, January 
to October. 
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Figure 2: Average yearly consumption in kWh for CW's customers 

Excluding the customer’s consumption and production measures, the dataset contains updated 
demographic data. During the previous months, CW communicated a survey to their customers asking 
them to update their demographic data. Around 21% of customers responded, resulting in approximately 
186 replies. The updated demographics dataset schema is presented in Appendix 8.2. Due to customers’ 
spatial concentration around Sweden and the dataset’s size, three additional features were introduced. 
The first feature refers to a categorical variable regarding the house heating area size class. Based on the 
available data, five classes were constructed2. The second feature, a categorical variable, refers to the 
household climate zone3, while the third feature refers to a dummy variable that indicates whether the 
primary household heating appliance uses electricity4. 

 
 
 
2 Classes referring to the house heating area size (m3): Class 0 => [0-50) and [350-1000+), Class 1 => [50 - 100), Class 2 => [100 - 150), Class 3 => 
[150- 180), Class 4 => [180 – 250), Class 5 => [250 – 350) 
3 A climate zone results from the climate conditions of an area: its temperature, humidity, amount and type of precipitation, and the season. 
Sweden has 4 climate zones, 1 to 4, cooler to warmer respectively. 
4 Zero value means that the heating appliance does not use electricity (e.g. fireplace), and one means the opposite (e.g. air conditioning) 
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Figure 3: Sweden four climate zones [3] 

Table 1: Number of clients per climate zone 

 
Number of 

clients Percentage 

Climate Zone 1 4 0,46% 

Climate Zone 2 37 4,24% 

Climate Zone 3 573 65,71% 

Climate Zone 4 170 19,50% 

Climate zone 0 
(Missing 

information) 
88 10,09% 

 

Figure 3 presents the four climate zones of Sweden, while Table 1 presents the number of clients per 
climate zone. More than 85% of the clients are located in climate zones 3 and 4, which is reasonable since 
CW is mainly active in these two zones. In addition, Table 2 presents the number of clients per heating 
type class. The information about the heating type class is missing for almost 59% of the clients. 

Table 2: Number of clients per heating area classes 

 
Number 

of 
clients 

Percentage 

Heating area class 1 13 1,49% 

Heating area class 2 108 12,39% 

Heating area class 3 81 9,29% 

Heating area class 4 107 12,27% 

Heating area class 5 56 6,42% 

Heating area class 0 
(Missing information) 

507 58,14% 

Table 3 presents the number of clients whose primary heating appliance uses electricity. 50% of the clients 
use electricity for heating.  
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Table 3: Number of clients based on primary heating appliance 

 Number of clients Percentage 

Primary heating appliance use electricity 424 48,62% 

Primary heating appliance does not use 
electricity 

33 3,78% 

Missing information about heating 
appliances 

415 47,59% 

 

To use the datasets mentioned above and set up the experiment, some additional pre-processing was 
needed. The clients for whom the climate zone, house heating area size class and heating appliances were 
available, were randomly assigned into one of the two treatment groups. Remaining clients were assigned 
to the control group. This distinction was made to be feasible to define the neighbour classes. The creation 
of the neighbourhoods is based on the available demographic data. In the implemented experiment, the 
neighbour classes consist of groups of clients with similar characteristics. More specifically, the additional 
features introduced in the previous section are used. Thus, clients in the same climate zone, belonging to 
the same heating area class and using similar heating appliances are considered neighbours. There are 17 
neighbour classes, with each having 31 clients on average. Neighbour classes with less than 10 neighbours 
were excluded from the treatment group, and the corresponding clients assigned to the control group. 

2.2.2 Optimized Protocol Design  
The protocol design used in this experiment follows the same principle 
aligned with the one presented in D2.1, “Field Studies, Serious Game and 
Surveys Protocols Design and Pilots Design”. Figure 4 presents the steps 
followed by the consortium to design and implement the experiment 
described in this section. 

The procedure starts with initial data gathering and pre-treatment 
analysis. In this stage, the data are cleaned (customers with extreme 
measurements are removed), while the descriptive analysis shows the 
experimental design’s limitations and possibilities. The next step is 
designing and disseminating a survey to the relevant CW’s customers 
asking them to update their demographics (see D2.1 – “Field studies, 
serious game and surveys protocols design and pilots design”, Table 4). 
Through this updated information, better definition of the neighbour 
classes, efficient assignment of the customers and more control variables 
for the data analysis was obtained. The next step was to create an HER 
template that suits the experiment’s needs and define the processes 
needed to be easily expandable with new information. To satisfy the 
previous needs and due to the fact that HERs are delivered via email, an 
HTML template with several placeholders was created. HTML allows the 
information to be dynamically inserted into the template with the proper 
processing. The next step includes a biweekly schedule where new 
consumption data becomes available; the data is processed to generate 

Figure 4: CW’s field experiment 
procedure 
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new information about consumer consumption and peer comparison. Finally, the new HERs are produced 
and delivered to the customers.   

While the experiment is over, to assess the impact of HER on long-run behaviour and see if HERs induced 
investments in energy efficiency at any scale, the EVIDENT consortium will design and disseminate a 
follow-up survey to CW’s customers. This survey will also include questions about the design and the 
information in the HER sent to the customers. The collected replies will be analysed and the results will 
be reported D4.3 “Optimized econometric methods and usage handbook”, validating at the same time 
the corresponding key performance indicators (KPIs).  

2.3 Pilot Study – My Energy Coach  

2.3.1 Pilot Design 
To comply with energy efficiency policies, PPC invests efforts both at R&D as well as business level. These 
efforts led the PPC retail department into the development of a new consumer oriented online platform 
(PPC myEnergyCoach) and has been embedded on the electronic customer service of the company. The 
platform is designed to gather information regarding the appliances of a household and their use by the 
consumer. It is a digital, user-friendly energy use consultant that helps customers track electricity within 
their household or business, and informs them of how it is being shared between the appliances. The 
feedback of the platform includes personalized tips and suggestions to save money and energy, as well as 
advice on potential economic benefits by replacing old appliances with modern, energy-efficient ones. 
The platform is streamlined with the EVIDENT project goals, which are consumption monitoring and 
evaluation, suggestions for energy savings, real customer incentives and energy information metrics.  
 
The myEnergyCoach platform was launched in May 2022 and the process of the experiment includes four 
distinct phases (Figure 5). 
 

 
Figure 5: PPC myEnergyCoach phases 

 

      “myEnergyCoach” platform phases 
- Data gathering 
- Pre-processing 
- Data analytics 
- Energy suggestions and tips 

 

Participation: As the platform deployment is still in an early development stage (launched in May 2022), 
the number of participants will be substantially increased in order to reach EVIDENT’s objectives. This will 
be achieved using several strategies. First, stakeholder groups will share invitations (either online or by 
phone) to participate in the campaign. These groups engage mass number of members to achieve 
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adequate participation. Then, through advertising and other communication activities in the coming 
months, the sample volume will be much greater. The target is to acquire an appropriate (representative) 
sample of the population to recruit. Finally, to ensure that no ethics have been violated and that the 
research goals are practical and achievable, additional efforts will be taken to ensure the sample is 
represented of the population. Specifically, participant groups will be appropriately distributed by age, 
income, district of residence, in order to include the whole spectrum. Demographic data from The Hellenic 
Statistical Authority (ELSTAT) will be used to understand the needed ratios. Another key strategy to 
increase participation is the use of incentives to support the adoption of the platform. These incentives 
can be coupons for drawings for discounts on bills, discounted prices on products, technologies and tools 
that are environmentally friendly, and seminars on the importance of energy efficiency. From May 2022 
(service launch date) until October 2022 up to 6500 participants from across Greece were recruited to 
complete the questionnaire. The only prerequisites to participate are online (free of charge) registration 
on the company’s website. 

Privacy and security: All data entered by users is anonymous, and no sensitive information is disclosed in 
the provided dataset. Names, addresses, personal information, contact details, login IP address, etc. are 
excluded from the provided dataset. The platform owner (PPC) won’t share personal information of their 
customers. Each customer has a unique (anonymous) identifier and can log into the application via their 
email address and a secret password.  

Data gathering: In this phase the customers are instructed to participate in a questionnaire that consists 
of 13 questions. The data that are obtained from the myEnergyCoach platform are separated into two 
categories 1) demographic data and 2) household appliance data. 

The answers given to each question are within a range of predefined options so that the user cannot give 
an irrelevant answer. The main reason, however, is the necessity to make the data consistent for data 
analytics purposes. The available options for each question are illustrated in Table 4. 

Table 4: Data Required as user input and example answers 

Question Response Options 

Select the age group of the person who decides on the use 
of electricity in your dwelling? 

18-24 
25-34 
35-44 
45-54 
55-64 
65+ 

Which of the following electrical appliances do you use? (multiple choices) 
Electric hob, oven, refrigerator, washing 
machine, TV, dishwasher, microwave, 
dryer, air-conditioner, desktop 
computer, laptop computer, 
dehumidifier, heat device, electric 
heater  

What is the primary heating system used in winter? Air-condition 
Autonomous oil boiler 
Central oil boiler 
Independent natural gas boiler 
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Central natural gas boiler 
Autonomous heat pumps 
Central heat pumps 

Thermal accumulators 
Oil stoves, halogen stoves, radiator 
Unknown 

How many people live in the household? 1 
2 
3 
4 
5+ 

When was your residence built? Before 1980 
1980-2000 
2001-2010 
After 2010 

On which floor do you live? Ground floor 
1st floor 
Middle floor 
Top floor 

Who lives in your household? One or more adults and at least one 
child up to 17 years old 
Adults aged 18 to 29  
Adults aged 30 to 54 
Adults aged 55 to 65 
Adults aged 65+ 

What kind of external frames does your home have? Wooden or metal with single glazing 
Aluminium or synthetic with double 
glazing 
Unknown 

How much of your lighting has been replaced with new 
types of bulbs? 

0-20% 
21-50% 
51-80% 
81-100% 
Unknown 

What do you use to get hot water? Solar water heater 
Electric water heater 
Gas boiler 
Oil-fired boiler 

Type of residence? Detached house 
Apartment in a block of houses 

 
Based on the questionnaire answers, PPC gathers a set of data with different parameters and 
characteristics. The gathered data is then coupled with the total consumption rates of each customer. The 
parameters along with their descriptions and examples of their values and formats are introduced in Table 
5. 
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Table 5: Data gathered from the myEnergyCoach platform 

Parameter Description Example 

ClientID Unique customer ID (anonymized) 4qxiUAKo2BHN8p/RXfiXag== 

Age Customer’s age 32 

Age group  Αge group of the person who decides on the use of 
electricity 

35-44 

Household 
member 

Number of members in the household  3 

Electrical 
appliances 

List of basic electrical appliances  Electric hobs, oven, 
refrigerator, washing 
machine, TV 

Primary 
heating 
system 

The type of the primary heating appliance the 
household uses 

Air condition 

House year 
built 

The year the house was built 1975 

Floor number The house floor 2nd floor 

Household 
type 

Available types: One or more adults and at least one 
child up to 17 years old, adults aged 18 to 29 only, 
etc. 

Adults aged 18 to 29 only 

Primary 
heating 
system 

The type of the primary heating appliance the 
household uses 

Air condition 

Type of 
external 
frames 
(window 
frames) 

Available types: Aluminium or synthetic with double 
glazing, Wooden or metal with single glazing, etc. 

Aluminium or synthetic with 
double glazing 

Presentence 
of new 
lighting (new 
type bulbs) 

Percentage of customer’s lighting that have being 
replace by new type bulbs 

81-100% 

Heating 
water 
appliance 

The appliance used to heat water Electric water heater 

House type The type of the building Detached house 

2.3.2 Optimized Protocol Design  

The protocol design used in this approach is slightly revised with the one presented in D2.1 “Field Studies, 
Serious Game and Surveys Protocols Design and Pilots Design” since the initial protocol use a consumption 
feedback mechanism and peer comparison based on home energy reports. However, as described in the 
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previous sections, PPC developed and launched the myEnergyCoach platform. Figure 6 describes the steps 
followed to implement the pilot and analyze the results from the platform presented in this section. 

Specifically, the procedure starts with the acquisition 
of initial data from the company's stakeholders. The 
PPC R&D department collects the data and starts the 
analysis. Initially, through preprocessing, entries with 
missing values, incomplete rows, or extreme values 
(outliers) are removed (data cleaning). This reduced 
the dataset significantly because many entries did not 
fully meet the data requirements to be analyzed. This 
will be improved in upcoming datasets. The next step 
is to distinguish demographic data from household 
appliance data (energy consumption data). Each type 
of data will be analyzed separately. However, during 
the analysis phase, these two categories will be 
merged in order to formulate energy consumption 
patterns for each customer.  

A challenge during the analysis is to understand which 
parameters of Table 4 and Table 5 have an influence 
on energy consumption, which will in turn allow us to 
build an energy consumption profile. For this analysis 
we have considered linear regression algorithms. 
Additionally, through such algorithms we can also 
forecast how energy is allocated to household 
appliances.  

Finally, after post-processing, personalized advice and 
suggestions on energy efficiency are delivered to the 
public. To assess the long-term impact of these actions, 
the variations in energy consumption for each 
customer is monitored. The final step is to conduct 
follow-up surveys focusing on the usefulness of the 
myEnergyCoach platform and whether the objectives 
of the platform towards energy efficiency are met. This 
strategy will improve user experience and through 

dedicated campaigns we plan to increase the participation on the myEnergyCoach platform, thus 
providing more data to meet the KPIs of the project. 
 
 

Figure 6: PPC experimental procedure 
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3. Use Case 3: The role of big data in assessing the impact of 
behavioural insights in energy consumption  

3.1 Rationale  

The scope of use case 3 is to leverage the power of big data and machine learning (ML) to assess the 
impact of behavioural insights on energy consumption patterns. Use case 3 will contribute to the research 
by implementing two different analyses based on the available data. The involved energy company in this 
use case is CW whose data will be used to design and implement the two research-oriented exercises. 

The digitization of the traditional energy systems, the advancements of the ‘internet of things’ (IoT, smart 
sensing devices) and big data storage and analytics has led to vast volume of data being generated every 
day. Within the first analysis of use case 3, data collected by CW through the installed energy meters in 
their customers’ premises will be used to provide data-driven forecasting of residential energy 
consumption for optimal decision making. Analytical ML forecasting models such as random forests, 
support vector regressors, artificial neural networks and linear models such as ordinary least squares, L1 
and L2 regularization regression methods will be trained and provide insights helping the consumers 
efficiently plan their energy costs and energy providers to efficiently manage future energy loads during 
potential demand peaks.  

In addition, another emerging research area suggests using data-driven ML methodologies to estimate 
causal inference and heterogeneity in causal effects in experimental and observational studies. Examining 
subgroups’ characteristics and how these groups respond to a given treatment could potentially unlock 
significant increases in program effectiveness in terms of improved targeting of the existing treatment 
(i.e., identifying whom to treat) as well as improved design of the treatment itself (e.g., personalized 
treatments for specific subgroups) [4]. The second analysis of use case 3 aims to evaluate the potential 
treatment effects on new customers by predicting the conditional average treatment effects (CATEs) on 
natural experiments and investigating the role of household characteristics in determining CATEs. These 
insights will be used to predict individual treatment effects and scale up CW’s natural field experiment to 
new samples. Examples of the ML algorithms for causal inference that will be leveraged in this analysis 
are tree-based algorithms [5]–[7], meta-learner algorithms [8] and orthogonal/double machine learning 
algorithms [9], [10]. 

The rest of the section presents the two analyses by describing the design of their implementation, the 
available data and optimized protocol designs. 

3.1.1 Research Question 

Use case 3 will implement two different analyses aiming a) to develop a data-driven forecasting of 
residential energy consumption framework and b) evaluate the potential treatment effects on new 
customers. Based on the available data, the following specific research questions are asked: 
 

1) Can we effectively forecast residential energy consumption? 
2) Can ML outperform traditional regression methods in forecasting? 
3) Are there consumers’ characteristics that affect energy consumption forecasting? 
4) Can we measure heterogeneous treatment effects on households? 
5) Can ML causal models detect successfully households that are willing to reduce energy 

consumption? 
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6) Can we identify the factors that affect treatment effects at the household level? 

Answering the prior questions will help energy suppliers prepare for anticipated spikes in demand and 
help consumers plan their energy costs. The second analysis will also provide valuable insights to improve 
the targeting of the experiment’s audience and improve the design of the treatment implementation 
scheme. 

3.2 Pilot Study – Energy Consumption Forecasting 

3.2.1 Pilot Design 
ML algorithms have been broadly adopted for prediction problems since these models can easily adapt to 
nonlinear data and identify complex patterns that humans can detect. The scope of this analysis is to 
provide forecasts on consumers’ daily energy consumption for 1-day ahead. The forecasting horizon will 
differ since multiple scenarios will be implemented. Deliverables D4.2 “Econometric analysis and 
robustness tests” and D4.3 “Updated econometric methodologies and robustness tests” will describe the 
different scenarios designed for this analysis. 

In the related research, there are three different approaches regarding the energy forecasting horizons, 
short-term, medium-term and long-term forecasting, without consensus in the literature regarding the 
thresholds. In short-term forecasting, the horizons involve forecasting from a few minutes to a few days 
ahead and mainly refer to day-to-day market operations. Medium-term forecasting, a few days to a few 
months ahead, is used for balance sheet calculations, derivatives pricing and risk management, while long-
term forecasting, months and years ahead, concentrate on investment profitability analysis and planning 
[11], [12]. 

Available data:  

In this analysis, short-term load forecasting will take place by providing forecasts on residential 
consumption and production for a few days ahead. That way, the consumers can better adapt their daily 
needs and actions, efficiently plan their energy costs and be more environmentally friendly. On the other 
hand, energy providers can efficiently manage future energy loads during potential demand peaks, adjust 
their day-to-day market operations and thus provide more satisfying services to their clients. The analysis 

Figure 7: Energy load consumption forecasting scenarios 
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of consumers’ energy consumption will be based on four different scenarios, presented in Figure 7, which 
differ in independent variables (features). 

For example, the first scenario is an autoregressive model using past consumers’ consumption (e.g. energy 
consumption from 1, 1-3 and 1-5 days before). In contrast, the second scenario includes an additional 
explanatory variable regarding the electricity the consumer bought during the last days. The third scenario 
introduces additional features pertaining to household and house characteristics, such as the heating 
area, and the climate zone in which the house is located. The final scenario will use the independent 
variables from the previous three scenarios while the whole analysis examines whether idiosyncratic 
preferences and high persistence define energy consumption. This analysis also foresees the forecasting 
of consumers production. In that case, weather conditions, such as temperature, humidity, wind speed 
and atmospheric pressure are collected and considered. The weather data for the period 2018 to 2022 
for the most Swedish cities CW’s customers are located were collected through rp5.ru website. Table 6 
presents the parameters collected. 

Table 6: Environmental Data gathered from the rp5.ru 

Parameter Description Example 

T Air temperature (degrees Celsius) at 2-metre height above the 
earth's surface 

30 

P0 Atmospheric pressure at the weather station level (millimetres 
of mercury) 

740.9 

P  Atmospheric pressure reduced to mean sea level (millimetres of 
mercury) 

762.0  

U Relative humidity (%) at the height of 2 metres above the 
earth's surface 

55 

DD DD, mean wind direction (compass points) at the height of 10-
12 metres above the earth's surface over the 10 minutes 
immediately preceding the observation 

Wind blowing from 
the west-southwest 

FF FF, mean wind speed at the height of 10-12 metres above the 
earth's surface over the 10-minute period immediately 
preceding the observation (meters per second) 

Light breeze (2 m/s) 

c Description Broken clouds (60-
90%) 3000 m 

3.3 Pilot Study – Evaluate the Potential Treatment Effects on New Customers 

3.3.1 Pilot Design 
ML methods are an attractive option for estimating heterogeneous treatment effects since they provide 
disciplined ways to search non-parametrically for heterogeneity and are especially useful when the 
researcher observes a large number of baseline characteristics. 

This analysis will leverage the power of ML algorithms developed to estimate causal inference and to 
identify the population characteristics that lead their performance (conditional average treatment effect 
– CATE). The methods developed for causal inference estimates the heterogeneous treatment effect 
through the following general problem: let 𝑌(𝑡) denote the random variable that corresponds to the value 
of the outcome of interest if we were to treat a sample with treatment 𝑡 ∈  𝛵. Given two vectors of 
treatments  𝑡0, 𝑡1 ∈  𝛵, a vector of co-variates x and a random vector of potential outcomes 𝑌(𝑡), the 
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heterogeneous treatment effect of going from treatment 𝑡0 to treatment 𝑡1 conditional on observables x 
is calculated by the quantity: 

𝜏(𝑡0, 𝑡1, x) = 𝐸[𝑌(𝑡1) −  𝑌(𝑡0)|𝑋 = x  ] 

The next step is to interpret the individual-level treatment effects to rank the samples based on their 
performance and implement a characteristics analysis. Based on the findings, an experiment scale up to 
a new samples will be performed by using consumers from the control group. The additional consumers, 
the ones identified with “high performance” potential, will be enrolled on the experiment as a treatment 
group and their data will be evaluated with the rest of the participants. Figure 8 presents the procedure 
described previously. 

CW’s experiment is a randomised control trial since the assignment on the treatment group is random, 
thus methods that assume unconfoundedness (e.g. generalized causal trees, orthogonal/double ML, x and 
t learners) will be used to estimate heterogeneous effects from experimental data. Randomisation 
eliminates any relationship between the confounders and the probability of treatment, so any differences 
between treated and untreated customers can only reflect the causal treatment effect. In general, 
random assignments such as these are the gold standard for isolating causal effect.  

Available data:  
To perform the analysis, data from CW’s natural field experiment will be used (described in section 2.2). 
More specifically, consumption data for 865 participants will be used. The data refers to weekly energy 
consumptions given the following expression:  

𝑇𝑜𝑡𝑎𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 = 𝑃𝑟𝑜𝑑𝑢𝑐𝑒𝑑 + 𝐵𝑜𝑢𝑔ℎ𝑡 − 𝑆𝑜𝑙𝑑 

where 𝑃𝑟𝑜𝑑𝑢𝑐𝑒𝑑 is the energy produced by the consumer through their PVs, the 𝐵𝑜𝑢𝑔ℎ𝑡 refers to the 
amount of energy the consumers bought from the grid during the time periods when there is no 
production and 𝑆𝑜𝑙𝑑 is the energy produced but not consumed by the consumer. As an additional 
approach, the amount 𝐵𝑜𝑢𝑔ℎ𝑡 will be also examined. 

 

3.4 Optimized Protocol Design  

Causal ML 
for impact 
evaluation 

Figure 8: Evaluate the potential treatment effects on new customers 
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The analyses that will take place in use case 3 are based on the collected data during the previous period. 
The collection of additional data such as the weather data, the update of existing data such as the 
demographics and the consumers measurements allow for advanced scenarios, using a larger amount of 
data and producing more robust results. Use case 3 optimized protocol design is based on the existence 
of additional data, thus no great deviations from the initial protocol design are observed. For example, in 
both analyses, the methodology that will be followed won’t differ the one described in D2.1, since the 
same pre-process step, the feature extraction and the normalization methods remains the same, however 
the list with the forecasting models and the models used for estimating causal inference is slightly 
changed.  
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4. Use Case 4: Relation of Energy Consumption Behavioural Biases 
with Consumers Financial Literacy Level  

4.1 Rationale  

There are two key aims addressed within use case 4. Firstly, it seeks to explore the impact of socio-
demographic factors, environmental literacy, and financial literacy on consumer willingness to pay for the 
repair of home appliances. Secondly, it explores the impact of information and education provided using 
a serious game on consumer repair/replace decision making, both within the game and in real-world 
settings.  

These aims are addressed using a serious game, in which participants are tasked with maintaining their 
avatars’ comfort (e.g., warmth, hunger, cleanliness and light) and finances (e.g., keeping spending within 
the specified budget), while monitoring their energy use. Users within the game are prompted to 
complete activities of daily living (cooking, cleaning, watching T.V., etc.) and are given feedback on the 
impacts of this behaviour on energy and avatar comfort. Within the game, users find a household 
appliance has broken and must decide whether they would like to repair or replace this appliance. This 
decision point is presented as a choice experiment, through which participants’ willingness to pay for a 
repair is determined. There are two primary aims of the EVIDENT serious game, which complement the 
overall aims of the use case. These are: 1) to determine the impact of financial literacy, demographic 
factors, and behavioural intention on decisions to repair or replace household appliances across resident 
types; and 2) to teach users how to make more effective repair/replace decisions, when considering both 
the financial and environmental impacts. 

The rationale underlying use case 4 derives from three areas understudied within the literature. The first 
of these is financial literacy. Consumers often make choices which do not maximise their own welfare, 
exemplified in the low adoption of energy efficient technologies despite the cost savings [13]. Recent 
efforts to examine this energy efficiency gap have considered the role of energy related financial literacy 
[14], [15], or the financial and energy knowledge and skills to make effective decisions. This is particularly 
pertinent in an EU setting wherein general awareness of financial aspects of energy use remains low [16]. 
While the impact of financial literacy on energy decision making has been explored [17], [18], the 
intersection of financial literacy with socio-demographic and environmental factors requires analysis. 
Specifically, there is an absence of research exploring the interaction of financial literacy with factors such 
as pro-social or pro-environmental motives [19], socio-demographics, energy cultures [20], and energy 
literacy [21].  

A second understudied area is that of rental properties. One third of EU citizens reside in rented 
accommodation [22]. As energy decision making in this context differs significantly to that of 
homeowners, unique supports are needed for this group. A key barrier in energy decision making for 
rental properties are the split incentives between landlords and tenants [23]. While landlords typically 
purchase the appliances for a rental property (including when a repair or replacement is needed), they do 
not pay the energy bills, thus they do not receive the financial benefits of making more efficient choices. 
In tandem, renters often do not have input into the appliances selected for their home, though are 
responsible for energy bills. As such, there is discontinuity between the entity who makes the energy 
investment decision (landlord), and the party who receives the consequences of this choice (renters). 
Analysis as to how this split incentive may be addressed to increase the efficiency of rental properties 
remains outstanding. While research has explored willingness-to-pay for energy efficiency when seeking 
to rent a new rental property [24], [25], naturally occurring opportunities, such as when an appliance fails, 
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have yet to be explored. Further, analysis of the impact of factors such as financial literacy, attitude, or 
environmental literacy on decisions to purchase appliances has yet to occur. With the large percentage of 
European citizens residing in such contexts, further analysis as to how they can be best supported is 
urgently needed.  

A third area requiring additional analysis is repair/replace decisions. Efforts to support consumers right to 
repair their appliances has been highlighted at an EU level [26]. Research suggests that many home 
appliances are replaced prior to the end of their lifespan [27], [28], resulting in increased waste, resource 
use and CO2 emissions [29]. To address this early replacement behaviour by consumers, analysis of the 
factors impacting decisions to replace appliances is needed. However, limited analysis of the 
contingencies surrounding these decisions, and how these factors may be leveraged within interventions 
to increase repair of appliances, has occurred. Additionally, the impact of product labels and appliance 
lifespan information  on these decisions remains outstanding [30]. As such, additional analysis is needed 
to explore how early replacement may be addressed.  

While each of these factors requires analysis, challenges have been encountered in engaging consumers 
in energy behaviour change initiatives [31]. This challenge is thought to have emerged in response to the 
high temporal latencies between energy use and consequence [32], and imbalance between response 
effort and consequences [33], negatively impacting energy behaviour uptake and maintenance. One 
means to address this engagement challenge is using novel means of delivering energy behaviour change 
interventions. One such example are serious games, which have demonstrated efficacy in supporting 
energy behaviour change [34], [35]. Serious games also pose advantages for researchers, allowing for 
greater control over experimental conditions, and inclusion of conditions not widely available in natural 
environment settings. As such, addressing these research questions within a serious game appears 
appropriate, as it may offer key advantages in engaging consumers in comparison to more traditional 
approaches. 

4.1.1 Research Question 

The central aim of this use case is to determine the impact of environmental and financial literacy and 
demographic factors, on decisions to repair or replace Household appliances across differing resident 
types (i.e. renters, landlords and home owners).  

Specifically, the following research questions are asked: 
1) What impact do financial literacy, environmental literacy, and resident type have on the 

decision to repair or replace a home appliance? 
2) What is the impact of the salience of financial information on the decision to repair or replace? 
3) Does providing tips and information related to financial literacy enhance consumers’ ability to 

make better choices? 
4) What impact has the serious game on naturally occurring opportunities to repair or replace an 

appliance? 
5) What factors impact repair or replace decisions for consumers in natural settings? What barriers 

or facilitators to repair are encountered? (Addressed through qualitative analysis). 
 

Through addressing these questions, a clear understanding of the factors which impact repair/replace 
decision making for different residential consumers will be determined. Further, consumer willingness-
to-pay for repair across resident types will be established, alongside understanding of renters and 
landlords’ willingness-to-pay for more efficient appliances.  
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4.2 Pilot Study 

4.2.1 Pilot Design 
Fulsome detail on the research methodology and design used in the serious game pilot analysis is 
presented in D2.1 “Field studies, serious game and surveys protocols design and pilots design” and D3.1 
“Specifications of preparatory actions for RCT, surveys and serious game”. A key focus of the pilot study 
was to explore user engagement and usability of the serious game. This was conducted in light of 
engagement challenges and attrition rates noted by past projects [36], [37]. To this end, a series of 
interactive workshops were conducted in which participants had an opportunity to play the serious game 
and provide their feedback on it. Feedback obtained was then used to enhance both the serious game, 
and the research study surrounding it.  

Participants: Five workshops were conducted in collaboration with community groups in August and 
September 2022. To ensure the views of groups underrepresented in research to date were considered, 
a specific workshop was held with a group representing individuals from a socio-economically deprived 
area. The four remaining workshops were conducted with two Dublin County councils, one environmental 
community group and as part of EU researchers’ night. In total, 40 individuals participated in these 
workshops, with groups including between 2-12 individual participants. Workshops were provided 
remotely (n=3) and in-person (n=2), to maximise likelihood of participation.  

Of workshop attendees, 26 completed surveys and 40 participated in focus group discussions. Participants 
were primarily aged 41-50 (n=13), though all age groups were represented (18-30=4; 31-40=6; 51-60=2; 
61-70=3; 70+=3). Most were in full time employment (n=16; part-time employed=2; retired=6; student=3). 
Most participants owned (n=13) or rented (n=10) their home. Most earned below €50,000 (n=3), though 
all income bands were represented (€50-75,000=4; €76-100,000=2; €101-200,000=1; >€200,000=1). 

Protocol: Pilot usability workshops were conducted both online and in-person and took between 60 to 90 
minutes to complete. For in-person workshops, co-located play of the serious game occurred, facilitating 
discussion and shared learning across attendees. While not physically co-located, similar strategies were 
employed for online workshops, with participants encouraged to leave cameras and microphones on and 
comment as they play. All workshops consisted of 1) a brief introduction to the purpose of the session; 2) 
an opportunity to play the serious game; 3) completion of a post-game survey; 4) group discussion; and 
5) brief information on behavioural biases in energy decision making (see Figure 9). The serious game was 
accessed directly via the EVIDENT website, to expediate usability testing as the EVIDENT platform was 
being developed. To explore the usability of the serious game, data was gathered using 1) direct 
observation of game playing behaviour; 2) group discussion and 3) survey results. The specific questions 
included in the survey and group discussion interview guide are presented in D3.2.   
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Figure 9: Serious Game Pilot Procedure 

 

4.2.2 Serious Game Technical Design and Development  
This section will be an update of Deliverable 2.3’s section 4.3. This section describes the update of some 
Serious Game’s components and some new components that have been added to the final version of the 
game. All the technical requirements of the game were explained in D2.3 and remain the same as that 
deliverable. All changes and further information pertaining to the technical components of the game are 
described below. 
 

4.2.2.1 Conversation Manager and different scenario’s implementation 
The graphical representation of the conversations within the conversation manager has been updated. In 
the final conversation manager, we have two kinds of conversation windows. The first one is a simple 
conversation window with a coloured background, the same colour as all coloured parts of the game, as 
described in section 4.3.8 of D2.3. An example is presented in Figure 10. 

 
Figure 10: Coloured window for conversation 
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The next conversation window concerns phone conversations, as was necessary for some scenarios (see 
Figure 11). 

 
Figure 11: Coloured window for phone conversation 

Moreover, this deliverable has to be more precise about the scenario’s implementation, which is a part of 
the conversation manager, as mentioned in deliverable 2.3. The basic scenario of the game is the role of 
the user. The user can play as a homeowner, tenant or landlord. Those roles have previously been 
described in more detail. The conversations with the repairperson and/or the landlord, depending on the 
scenario, are stored inside a JSON file, in all different languages the game support (currently English, Greek 
and Swedish). Based on the user’s role, the respective scenario is presented to the user, with the use of 
the conversation windows described previously. 

4.2.2.2 Different seasons 

To encourage the user to act and see their reactions under different situations, it was important to have 
some small changes during each gameplay. So, both a thermostat system and an air condition system 
were created. To make more clear which system the user has to use, two seasons were created. A summer 
season requiring the use of air conditioning, and a winter season requiring the use of the heating system 
in low temperatures. The whole environment changes during seasons. So, in the winter season we have 
snow falling and a foggier environment around the house, with snow all around. See Figure 12: Winter 
season in the EVIDENT Serious game  
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Figure 12: Winter season in the EVIDENT Serious game 

4.2.2.3 Negotiation System 

The most important part of the game is the negotiation between the user and the homeowner/landlord 
and/or repairperson. During the repair/replacement negotiation, many conclusions can be drawn about 
consumer behaviour, which is the essential part of the research. When a malfunction happens, the user 
calls for a repairperson and he shows up in the door of the house. Then a conversation between the user 
and the repairperson starts, describing the device with the problem. The repairperson checks the device, 
and a first negotiation window shows up. Full description of the scenario is presented in D2.3 “Serious 
game implementation design”. See an example of that window for a malfunction in the washing machine 
in Figure 13. 

 
Figure 13: First part of negotiation 
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That window has information about the cost and Kw/h. You can notice that there is a blue line that 
separates the options based on their replacement/repair status. After users answer, a second window 
shows up with more information than the first. That window also has info about the monthly cost to run 
each device based on its energy tag. See that window in Figure 14. 

 
Figure 14: Second part of negotiation 

That second window provides us with the knowledge if the user changes their decision based on that. 
After that, the negotiation starts. Here there are three different scenarios, based on user status as a 
landlord, homeowner or tenant. For the homeowner scenario, the negotiation stays between the user 
and the repairperson. In the same window, a negotiation starts. If the user chooses to replace their device, 
the repairperson finds another problem, which raises the repair price. If the user chooses to replace it, 
the repairperson finds the broken component at a lower price. That lasts for 3 choices. See the window in 
Figure 15. 

 
Figure 15: Home Owner negotiation 
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For the tenant scenario, the user, as a tenant, calls his landlord to inform him about the malfunction and 
the price for replacement/repair. Here the user has two options, based on his initial choice. The landlord 
sticks with the option to buy the cheapest new appliance. The user can propose to raise the rent for 
sticking to his choice. In the end, either pay a fee of 15% or they will buy a new device. See the two choices 
negotiation window in Figure 16. 
 

 
Figure 16: Tenant negotiation 

 

Finally, the last scenario is for landlords. If the user, as a landlord, chooses to buy a new A-rated device, 
the negotiation is done. Else, the tenant sticks to buying an A-rated device and proposes to pay an amount 
of the cost of the device. At that point, the tenant will stop at 15% and accept the landlord's choice if the 
negotiation moves on until then. See Figure 17. 

 
Figure 17: Landlord negotiation 
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4.2.2.4 Personalization and communication with the platform 

In Deliverable 6.2 and Deliverable 3.2, the personalization of the gameplay scenario based on the user’s 
answers on the pregame survey was outlined. So, for every user, the number of rooms in the house, the 
ideal temperature, and the amount of money they have is based on their previous answers. So, each 
gameplay is personalized for each user. That information is input for the game from the platform, from a 
JSON file that stores all those information. 

4.2.2.5 State Machine and different action systems 

In an application like this, it was crucial to have a system that monitors every action of the user. That need 
is covered by creating a state machine. Each action of the user is a state, with different actions for each 
state. There is also a machine that keeps the last action, but the action itself is responsible for informing 
the corresponding system that it took place. The use of that can be clear by inserting the meaning of 
different systems inside the game. There is a System about eating, a system about cleaning and a Quest 
system included in the EVIDENT serious game. Each is discussed in turn below. 

4.2.2.5.1 Quest System 

The first one is the Quest System. For giving a way to play the game, during gameplay, there are several 
quests for the player. Those can be Quests for eating, cleaning, watching T.V., etc. A quest is periodically 
created, for helping users understand the way they can move on inside the serious game. Moreover, there 
is a quest system, for holding each quest. See the quest system in Figure 18. 
 

 
Figure 18: Quest system 

The quest system takes an input every time an action happens from the state machine. If there is an open 
quest for that action, the quest marked as completed. A completed quest disappears after 30 seconds, to 
keep the quest manager clean. 

4.2.2.5.2 Hunger System 
The hunger system is responsible for make sure that the user eats one to two times per day. If the 
character is feeling hungry, he will become less happy. This system is also responsible for keeping the 
user’s current cooking status. The cooking process has three steps, taking food from the fridge, cooking 
and eating it. Those are the quests for the user in the quest system. One hour before the character starts 
losing happiness, the three quests for cooking are created. See those quests in Figure 19. 
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Figure 19: Food quest on quest system 

When the character is hungry, a pop-up message reminds the user to eat. See Figure 20. 

 
Figure 20: Pop-up with message that the character is feeling hungry 

4.2.2.5.3 Cleaning System 

There is also a cleaning System. In the same way with the Hunger system, there are quests for washing 
the character’s clothes and washing the dirty dishes. Users must complete these quests within 24 hours 
as after that the characters comfort will reduce. There is a system that checks that with the same logic 
as the hunger system. Moreover, there is a pop-up for cleaning, when the user has to wash his clothes 
or dishes. See that in Figure 21. 
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Figure 21: Popup with message that the character needs to wash his clothes 

4.2.2.6 Advice for the user 

The user receives some advice from the game as feedback. There are two kinds of advice for the user. The 
first one is advice that shows up after every replacement/repair decision. This advice is based on the user’s 
answer to the repair/repair discussion. There is also some general advice at the end of the game, for 
helping the user to be more energy efficient with his actual house. See an example of that pop-up with 
advice for someone who has chosen replacement in Figure 22. 

 
Figure 22: Advice to a user that has choose to repair his old device example 
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4.2.2.7 End Game and final score 

At the end of the game, a final screen is shown. There the user can see that the game is over and he has 
two options: 1) to continue playing the game; or 2) to move on to the final questionnaire. The final game 
screen is shown in Figure 23. 

 
Figure 23: End game screen of the serious game. You can notice the two options to move on or stop, and the final score 

Moreover, the user can see their final score on this screen. That score is calculated based on the user’s 
choices in the replacement/repair discussion, on the average energy consumption and happiness and on 
the money they spent.   

4.2.2.8 Scripted part of the game (Tutorial) 

To help the user to understand the concept of the EVIDENT serious game, it was important to create a 
scripted part of the game, where the mechanisms of the game and the way the user can play the game 
are presented to them. That is the first part of the game, with the second one being a more open game 
where the user can make their own choices. In the scripted tutorial, the user gets general information 
about each button, indicator etc. After that, each mechanism of the game is presented. For the 
mechanisms, the user must complete each action before moving on, to make it clear that they have 
understood how to play the game. Also, the devices which are to be used in each step are highlighted in 
red colour. See an example of a part of the cooking process in Figure 24. 
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Figure 24: An example of the scripted part of the game.  

4.2.2.9 Tooltip 

Tooltips are user-triggered messages that provide additional information about a page element or feature 
[38]. Tooltips are generally used for helping the user to better understand the pages they are viewing. In 
the EVIDENT serious game, it was crucial to have a tool to help the users to remember what each button 
is used for. Because the game lasts only around ten to fifteen minutes, it is hard to train the user’s to use 
each mechanism and button of the game in the correct way. For that reason, when the user have his muse 
oven a button, a message will be shown to inform him about what this button is responsible for. Also, in 
the happiness indicator, the user can see the happiness score of each individual category with the tooltip. 
See Figure 25. 

 
Figure 25: Tooltip example 

The tooltip works quite simply. There is a class that is responsible for showing the messages, when the 
mouse is over an object that has a tooltip info component. The tooltip info component is a component 
that simple stores the message each UI element must show. 
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4.2.3 Results  

This section outlines key results obtained as they pertain to improvements to the use case design. Fulsome 
description of results obtained are presented in D3.2 “Implementation of preparatory actions for RCT, 
surveys and serious game”.  

Qualitative Data (in-game feedback and group discussion): Several key challenges were identified 
within the usability analyses pertaining to ease of navigation within the serious game environment. These 
were: 

Navigation: 
• Difficulties navigating the physical game space (i.e. moving the camera; zooming in and out, 

moving barriers to their view, viewing other rooms).  
• Difficulties with the screen orientation, with many players getting the screen stuck. As a result the 

house/avatar couldn’t be seen. 
• Difficulties in understanding how to move around the house  

 
In response to these challenges, several changes to the serious game were made. Firstly, a section was 
added to the initial tutorial to show participants how to navigate the space, and to give them an 
opportunity to practice completing these actions. In addition, the requirement to use a mouse to move 
the screen was extended to allow a keyboard to be used for this purpose also, to ease use for those playing 
on laptops.  

 
Access: 

• Difficulties signing into the game, particularly password recognition and challenges with the 
cache.  

• For some participants there was poor responsiveness to clicks on appliances. This was common 
for those using Chrome books. 

• For some the game either would not load, or would load very slowly, even when the cache was 
deleted or when using a different browser.  

 
To facilitate access the password to access the serious game was removed, removing many of these 
challenges. Further, as the serious game will be hosted within the EVIDENT platform for full recruitment, 
many of these challenges will be addressed at that point. 

 
Accessibility: 

• Writing was too small to read. 
• Upon entering the game the screen is very dark and it is difficult to see specific appliances. 

 
To address these challenges the text size was significantly increased, and broken into smaller segments. 
Language used was also reviewed to ensure clear, accessible language was employed across the game. To 
address the visibility of items within the serious game, the game was updated so as to have all of the home 
lights on when the game starts.  
 
Acceptability 

• Participants noted that they would prefer to play the game using their mobile. 
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• The rationale and aims of the game were positively viewed, as replacement decisions are 
commonly encountered. Playing a serious game was felt to be a novel way of approaching this. 
 

To support acceptability, efforts to develop a mobile version of the game is underway.  
 
Engagement 

• Participants were unsure of the purpose of the green text boxes, and unsure how to progress past 
them. This led to many of these text boxes being ignored or missed.  

• Players commonly missed the tutorial by accidentally skipping passed it.  
• As the tutorial included primarily textual information, challenges retaining the high volume of 

information was noted by participants.  
• Difficulties differentiating between the repair and replace options at the choice point is needed.  
• Difficulties understanding the actions needed when an appliance broke were noted. Participants 

requested additional interactive prompts on what to do broken into smaller steps (e.g., a text box 
saying “oh no looks like the washing machine has broken. Click on the exclamation mark to call a 
repairperson”). 

• Players were generally unsure what they were meant to do, and how they could impact the 
financial, energy and comfort gauges. As such, more timely feedback on in-game decisions is 
needed. For example, a happy face or verbal praise when an action is completed (i.e. cooked; 
cleaned etc), and more salient feedback on how the action impacted the gauges.  

 
To address these engagement challenges significant changes to the serious game were made. Firstly, the 
tutorial was re-developed to leverage a behavioural skills training approach. Specifically, participants are 
now given 1) information on how an action is to be completed, and why it is necessary; 2) a visual prompt 
as to how the action is completed (i.e. item is shaded in red to direct attention to it; see Figure 24); 3) an 
requirement to practice the action; and 4) feedback on that action, with reference to the impact on 
financial, energy and comfort gauges. Through this, greater participant understanding of the means and 
rationale for action within the game will be attained.  

A further key change regarded the green text boxes, which are used within the serious game to provide 
information and prompt action. To reduce confusion for participants in how they interact with these 
boxes, a "click to progress" prompt was added to prompt participants. To provide participants more 
information on the impact of their actions on their energy, financial and comfort gauges, additional 
feedback was provided. Specifically, text appears to provide feedback on the action, and the impact on 
the gauges shown (i.e. ‘Careful increasing the heat too high, look how much your energy use has risen’). 
Additionally, prompts to complete activities of daily living, and feedback following their completion, will 
be made more salient, with associated icons made larger.   

Quantitative Data: Results of the System Usability Scale (see D3.2 “Implementation of preparatory actions 
for RCT, surveys and serious game”), suggest poor usability, with an overall rating of 41.1 obtained across 
all workshops (maximum score = 100). A score of less than 68 suggests a need for modification 
[39]. Respondents reported a need for additional support to use the game (mean=3.44), and a steep 
learning curve (mean=3.11). They did not feel that the game was easy to use (mean=1.85), that the 
functions of the game were well integrated (mean=2.22) and that they would play the game again 
(mean=2.15). Participants were asked a series of questions regarding their overall experience of playing 
the game. Results obtained indicate difficulties understanding the display (mean=1.96), prompts 
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(mean=1.93), and icons (mean=1.96). Importantly, participants disagreed that they were motivated to get 
a higher score (mean=2.44), and that they had fun (mean=2.48).   
   
In response to the survey data, significant changes were made. To address the comments on the steep 
learning curve associated with the serious game, the tutorial was re-developed using behavioural skills 
training methods, to facilitate a more active and engaging tutorial. To address confusion regarding the 
aims and functions of the game, additional prompts and feedback on in-game actions were included. More 
timely and salient (i.e. visual prompt) feedback on the impact of in-game actions on energy, finances and 
comfort was added. In addition, at the start of the game, participants are given a series of daily living tasks 
to complete, such as cooking a meal or turning on the lights. These tasks are intended to provide some 
structure to the game, and to provide clarity on the aims of the game. To address survey responses 
regarding the clarity of prompts, icons and displays, each were updated and made larger. Each of these 
efforts is thought to also support increased participant enjoyment and engagement, through clarifying 
goals, aims and motivations. As noted in D3.2, follow-up usability analysis data indicated significant 
increases in SUS and survey responses following these changes.  
 

4.3 Optimized Protocol Design  

The optimised methodology to be employed across this use case is presented below.  

4.3.1 Participant Recruitment 

In line with the Grant Agreement, 1,500 participants will be recruited from across Greece, Sweden, and 
Ireland. Efforts will be made to ensure the participants are reflective of the population as a whole, with a 
balance of residential property owners, tenants and landlords. Demographic groups who are traditionally 
underrepresented in energy behaviour change research will be oversampled, to ensure their effective 
representation.  

To recruit sufficient sample sizes, several strategies will be used. To encourage participation, a small 
incentive in the form of a competition entry will be provided to participants. Due to the response effort 
associated with the serious game and associated surveys, and the need for significant participant volumes, 
this incentive is expected to aid recruitment and participant volumes. Fulsome detail on the rationale for 
use of incentives is presented in D3.1. Recruitment will also be facilitated by consortium partners, 
particularly the SMEs based in target countries. As many consortium partners are employers, service 
providers or institutes of education, invitations to participate can be circulated to employees, customers, 
and students. To support recruitment of underrepresented groups (i.e. landlords, low income households 
and senior citizens), key stakeholder relationships developed within the usability analyses will be 
leveraged. As such, existing relationships with low household income communities, senior citizen groups 
and other community groups will be used to support recruitment through the circulation of invitations to 
participate.  

4.3.2 Tools 
Several updates have been made to the pre- and post-game surveys and the serious game itself in 
response to usability analyses. Detailed descriptions of updates per tool are described in detail below.   
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4.3.2.1 Survey 
In response to usability analyses, changes were made to the pre-game survey to reduce the response 
effort required of participants, and to provide clarity. Specifically, a short rationale has been added to the 
financial and environmental literacy sections to give participants a greater understanding as to why these 
questions are being asked. In addition, questions in both sections have been simplified to ease 
understanding. For the environmental literacy section, some questions were removed to reduce the 
overall time required to complete the survey. Within the demographics section, some questions were 
removed as they were deemed unnecessary (i.e. disposable income), and a lower household income band 
was added due to the volume of respondents selecting that response. See Table 7 below for fulsome detail 
on updated survey questions.  

Table 7: Pre-Game Survey 
Question  Response Options  

Some questions about you   
(All questions to be responded to from populated dropdown and free-text options)   

How old are you? 18-30 
31-40  
41-50  
….  
70+  
Prefer not to say  

In which country do you currently reside? (Drop down selection) 

What is you household’s annual income?  <€25,000 
€25-50,000  
€50-75,000  
…  
>€250,000  
Prefer not to say  

Which of the following describes your current 
situation? You can pick as many that apply  

I am a landlord of 1 property.  
I am a landlord of 2-5 properties.  
I am a landlord of 6+ properties.  
I live with my tenants.  
I own my own home.  
I rent with family.  
I rent with friends.  
I live with my landlord.  

Employment Status  Full-time Employment  
Part-time Employment  
Unemployed  
Student  
Job Seeking  
Prefer not to say  

How many live in your house?   __ Adults  
___ Children   

Who is responsible for the energy bill? (if applicable)  Tenant  
Landlord  
Other ____  

Some Questions about your Appliances  
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What was the most recent appliance you purchased? Refrigerator      
Washing Machine      
Dishwasher      
Oven      
Microwave   
Other 

For each of the following appliances, please estimate when 
you would seek to replace them? 
Refrigerator      
Washing Machine      
Oven      

2-5 years 
5-10 years  
10-14 years 
When it breaks 
After unsuccessful repair 

If you are aware, what energy rating are your current 
appliances? 
Refrigerator      
Washing Machine      
Oven      

A 
B 
… 
E or lower 
Don’t know 
Don’t own 

Some Questions on Financial Literacy  
 
Next, we will ask some questions to explore your financial knowledge. This section is short, but the 
first five questions will require some thought. Please give them a try to the best of your ability. 
These questions will help us to identify the financial knowledge that is important when making 
energy investment decisions. From this, supports can be developed to help empower consumers to 
make decisions that are more in line with their wants and needs. 

How confident are you in your overall financial 
knowledge?  

Very Low      
Low      
Somewhat Low      
Neither Low nor High      
Somewhat High      
High      
Very High  

Suppose you need to borrow €100. Which is the lower 
amount to pay back: €105 or €100 plus 3%? 

€105      
€100 plus 3%      
Do not Know      
Refuse to answer   

Suppose that over the next 10 years the prices of the 
things you buy double. If your income also doubles, will 
you be able to buy less than you can buy today, the same 
as you can buy today, or more than you can buy today? 

Less      
The same      
More      
Do not know      
Refuse to answer      

Suppose you had €100 in a savings account and the bank 
adds 10% per year to the account. How much money 
would you have in the account after five years if you did 
not remove any money? 

More than €150      
Exactly €150      
Less than €150      
Do not know      
Refuse to answer 

Suppose you put money in the bank for two years and the 
bank agrees to add 15% per year to your account. Will the 

More      
The same      
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bank add more money to your account the second year 
than it did the first year, or will it add the same amount of 
money both years? 

Do not know      
Refuse to answer  
 

Is it safer to put your money into one business or 
investment, or to put your money into multiple businesses 
or investments? 

One business or investment      
Multiple businesses or investments      
Do not know      
Refuse to answer      

What do you think? How many of the last five questions 
did you answer correctly?  

1      
2      
3      
4      
All of them      
Don't know      
Refuse to answer  

Are you aware of blockchain technology? I know everything about blockchain 
technology      
I am aware of the main concept      
Do not know      
Refuse to answer    

Please indicate how strongly you agree or disagree with the following: 
  

I believe it is a good time for people to invest in crypto-
assets or initial coin offering (ICOs).      

Completely Agree 
Agree 
Neither agree nor disagree 
Disagree 
Completely disagree 
Don’t know 
Refuse to answer 

believe it is a good time for people to invest in crypto-
assets or initial coin offering (ICOs).     

I keep a close watch on my financial affairs     

I set long term financial goals and strive to achieve them     

I have too much debt right now     

I find it more satisfying to spend money than to save it for 
the long term     

I try to live in the present more and do not consider the 
future     

I am prepared to risk some of my own money when saving 
or making an investment    

I make investments to make money quickly    

Please indicate how often you do the following: 
 

I use my smartphone to make or receive payments  All of the time 
Some of the time 
Rarely 
Never 

I am actively involved in trade activity  

Are you generally a person who is fully prepared to take 
risks or do you try to avoid taking risks? 

Unwilling to take risks      
Somewhat unwilling to take risks      
Neither      
Somewhat willing to take risks      
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Willing to take risks   
 

Some questions on the environment  
 
The next section will explore your attitudes towards the environment and environmental issues. 
This section will help us to understand what aspects of environmental literacy are needed to help 
individuals understand how to approach energy investment decisions.  

Imagine there is an energy-saving measure that can 
reduce your energy bills, but may change your daily 
habits or lifestyle. Do you think you would keep this 
change? 

Basically impossible.   
Can stick for a while.   
Can stick.  

Please indicate how strongly you agree or disagree with the following: 
 

Plants and animals have as much right as humans to exist     Strongly Agree 
Agree 
Neither agree nor disagree 
Disagree 
Strongly disagree 
  

The Earth has very limited room and resources     

Humans were meant to rule over the rest of nature     

The balance of nature is delicate and easily upset     

Modifying the environment for human use seldom causes 
serious problems     

There are no limits to growth for places like Europe     

Protecting the environment is critically important for the 
survival of future generations    

Protecting the environment is as important as job creation     

Environmental education should be a necessary 
component of primary and secondary school education     

Environmental laws are properly enforced in Europe     

The next few questions will explore your environmental knowledge. These may require some light 
thinking. Try your best and choose “don’t know” if needed.    
I believe people will be able to solve most environmental 
problems.   

Strongly Agree  
Agree  
Neither Agree nor Disagree  
Disagree  
Strongly Disagree  

Carbon monoxide is a major contributor to air pollution in 
Europe. Which of the following is the biggest source of 
carbon monoxide? 

Factories and businesses      
People breathing      
Motor vehicles      
Trees      
Don’t know  

What is the most common cause of pollution of streams, 
rivers and oceans? 

Dumping of waste by cities      
Surface water running off yards, city 
streets, paved areas and farm fields.      
Litter washed into the ocean from 
beaches      
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Waste dumped by factories      
Don’t Know   

Which of the following is a renewable resource? Oil      
Iron Ore      
Trees      
Coal      
Don’t know   

Ozone forms a protective layer in the earth’s upper 
atmosphere. What does ozone protect us from? 

Acid rain      
Global warming      
Sudden changes in temperature      
Harmful cancer-causing sunlight      
Don’t know   

Where does most of the waste in the Europe end up?  
 

Oceans      
Incinerators      
Recycling Centers      
Landfills      
Don’t know  

How often do you do the following:   
Turn off the lights at home when they are not in use  All the time  

Some of the time  
Rarely  
Never  

Pick up litter that I find outside  

Turn off the water when it is not in use  

Close the refrigerator door while I decide what to get out 
of it   

Recycle at home  

Indicate the extent to which you agree or disagree with the following:  

I get information on environmental issues from 
newspapers, magazines, or the Internet     

Strongly Agree  
Agree  
Neither Agree nor Disagree  
Disagree  
Strongly Disagree  

I can identify environmental problems and find personal 
solutions to them     

I can integrate different viewpoints on environmental 
issues and form my own opinions     

I can communicate relevant environmental-related 
information to others     

 
A follow-up survey will be circulated to the players of the serious game six to twelve months after their 
participation. This survey will seek to explore if skills gained within the serious game maintain in the 
natural environment where opportunity to repair or replace an appliance emerged. Fulsome detail on 
survey contents is presented in Table 8 below.  
 

Table 8: Follow-up Survey 
Question  Response Options  

Some questions about you   
(All questions to be responded to from populated dropdown options)   

How long ago did you play the serious game?  ___Months  

Did any of your appliances break since playing the serious game 
(fridge, dishwasher etc.)?  

Yes, more than one 
Yes one 
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No  

If yes, did you seek a repair for your appliance?  Yes, I repaired my appliance.  
Yes, I repaired my appliance, but it 
broke again so I replaced it.  
I called a repairperson, but they could 
not fix it.  
I called a repairperson, but the price 
was too high.  
I called a repairperson, but they told 
me it would be cheaper to replace it 
No, I sought a replacement straight 
away.  

Was your appliance covered by a warranty?  Yes.  
Yes, but the warranty had expired.  
No.  
I don’t know.  

What energy rating was the old appliance?   A  
…  
Don’t Know  

What energy rating is the new appliance?  A  
…  
Don’t Know  

Suppose you own your home; your fridge breaks down and you 
need to replace it. As a replacement, you can choose between 
two alternatives that are identical in terms of design, capacity, 
and quality of the cooling system. Fridge A sells for 400 CH and 
consumes electricity for the amount of 300 kWh per year. Fridge 
B has a retail price of 500 CHF and consumes electricity for the 
amount of 280 kWh per year. Assume the average cost of 
energy is 0.20 CHF per kWh, the two models have both a 
lifespan of 15 years and that you would get a return of 0 percent 
from any alternative investment of your money. Which choice of 
purchase minimizes the total costs of the fridge over its 
lifespan?   

Fridge A.  
Fridge B.   
Fridge A and B are equivalent in terms 
of total costs.   
Don’t know.  
  

Do you think you learned anything useful from the serious 
game? If so, what did you learn?  

Open ended  

Would you play the serious game again?  Open ended  

What do you wish the serious game had done differently?  Open ended  

 

4.3.2.2 Facilitated Workshops/Interviews 
As was described in D2.1, facilitated workshops/interviews will be conducted to gather qualitative data 
on contextual factors impacting repair/replace decisions which require additional consideration and 
support. To this end, serious game participants will be asked to provide contact information (I.e., an email 
or phone number) should they be willing to participate in a workshop or an individual interview. For co-
located serious game workshops, facilitated workshops will be conducted following an opportunity to play 
the serious game. For those who complete the serious game individually, and who register an interest in 
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participating in a workshop or Interview, contact will be made to organise same. Updated questions to be 
posed within these workshops and interviews are presented in Table 9 below.  
  

Table 9: Serious Game Facilitated Workshop/Interview Questions 
Serious Game Facilitated Workshop/Interview Questions  

Q1. Have you had any experience with an appliance breaking? If so, what did you do?  

Q2. What are your thoughts on repairing an appliance that breaks?  

Q3. Do you think your choice in the game would reflect the choices you would make in real life? 
Why/why not?  

Q4. Do you think you will make different choices if an appliance breaks now?  

Q5. Do you feel you learned anything about how to determine the cost difference between 
repair/replace options?  

Q6. What factors impact your decision to repair or replace an appliance?  

 
 

4.3.2.3 Serious game 
Several amendments to the serious game have been made in response to usability analyses, each of which 
is described in detail below.  

Aim of serious game: The aim of the serious game remains as per the initial version. There are two key 
functions of the serious game, 1) to support user engagement through creating a fun environment in 
which users can explore energy decision making; 2) to host a quasi-experiment to examine user 
repair/replace decision making. Players are tasked with building a house and are maintaining it over the 
passing of time. To support engagement, users are given feedback on their actions using three gauges, 
namely energy use, finances and expenditure. The aim for consumers is to keep these gauges as high as 
possible, while maintaining their comfort. The research study embedded within the serious game pertains 
to repair/replace decisions. When an appliance breaks users must decide whether they would like to 
repair or replace the appliance, while trying to keep their gauges high. They enter into a discussion with a 
repairperson over which option they should choose, and receive feedback on same. 

Individualisation of the serious game: Two primary aspects of the serious game will be individualised 
based on the demographic information provided by the user. Firstly, in-game finances will be 
individualised based on users actual household income to reduce hypothetical bias. This will be completed 
using the total household income provided by the user in the pre-game survey to assign the user to an in-
game financial banding. User in-game experience will also be individualised dependent on their residential 
status (i.e. renter, landlord or home owner). While the format will remain the same, tenants and landlords 
will be presented with a further negotiation (see D2.3 ““Serious game implementation design”), with 
tenants given the option to pay a small fee in exchange for a better appliance, and landlords given the 
option to accept a small fee from tenants in exchange for a better rated appliance. Again, the information 
on residential status will be obtained from the demographic section of the pre-game survey. 

4.3.3 Procedure    
An overview of the updated procedure is displayed in Figure 26: Serious Game Procedure, and described 
in detail below.  
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Figure 26: Serious Game Procedure 

 
1) Pre-game Survey 
Participants complete the pre-game survey (see 4.3.2.1 above for details). For users who are accessing 
the serious game via the EVIDENT portal, and who have already completed other EVIDENT quasi-
experiments (e.g., the DCE), some sections of the pre-game survey may not be shown. As these users may 
have already provided responses to the demographic information, environmental and financial literacy 
sections within other quasi-experiments, they will not be required to respond to these sections again. 

Pre-game Survey 

Tutorial 

Game Play 

Choice Experiment – 
Repair/Replace Decision 

Choice 1: 
Repair/Replace 

Choice 2: Repair/Replace with increased Salience of 
Financial Information 

Choice 3: Repair/Replace willingness to 
pay DCE 

Feedback on Decision 

Score and Leaderboard 

Follow-up Survey 

Return to Game 
Play 

Tenant Landlord Home Owner 

Choice 4: Landlord/Tenant DCE 
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Instead, survey responses from these past surveys stored by the platform will be used to provide data for 
these sections.  

2) Tutorial 

A brief interactive tutorial will be completed by all users upon entering the serious game. This tutorial is 
mandatory and will provide an overview of how users can interact with the serious game, from navigating 
the interface to engaging in specific actions. Firstly, users will be greeted and provided a quick overview 
of the overall game aims and objectives (see Figure 27). 

 

 
Figure 27: Serious Game Introduction 

 
Following this, the user will be guided to complete individual actions to familiarise them with how to 
interact with the game. For each action a brief description of what to do is presented, followed by an 
opportunity to complete this action (see Figure 28). An interactive, rather than passive tutorial was 
selected in response to usability analyses which indicated uncertainty in how to play the game, and a 
preference for opportunities to practice individual actions and to feedback on these prior to entering the 
full game. See Appendix 8.3 for a description of the tutorial script.  
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Figure 28: Serious Game Tutorial 

 
3) Game Play  
Following completion of the tutorial, the user will begin the game itself. To support users in understanding 
their role and motivations within the game, they will be provided with a series of actions to complete, 
termed “quests”. The user will then be shown the impact of these actions on their avatars comfort, energy 
use and finances. For example, when the user enters the game all of the lights in the house will be on, 
even though it is daytime. Using a pop-up text box, the user will be reminded to turn the lights off when 
not needed. Once this action is completed a pop-up text box will thank them and direct their attention to 
the decrease in their energy gauge. This will be repeated for several actions to guide users on what to do.  

4) Choice Experiment – Repair/Replace 

Within the game participants will be advised that an appliance has broken, and a repairperson will arrive 
with whom they can negotiate how to proceed. This section of the game consists of a choice experiment, 
consisting of three individual choice points, two stated preference and one discrete choice, each of which 
is described below.   

Stated preference choice 1: When the appliance (e.g. a fridge, washing machine or similar) breaks the 
user will enter into a discussion with a repairperson to determine whether they would like to repair or 
replace the broken appliance. Four options are presented to the user, 1) repair; 2) replace with an identical 
appliance, 3) replace with an appliance with a better energy rating; and 4) replace with an appliance with 
a worse energy rating.  For all options the cost, kilowatts per hour and an average cost of one kilowatt per 
energy is provided (see Figure 29).  
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Figure 29: Serious Game Choice 1 

 
Stated preference choice 2: For choice 2, all options will remain as per choice 1, however the salience of 
financial information will be increased. Specifically, the monthly cost to run the appliance will be shown 
(see Figure 30). 
 

 
Figure 30: Serious Game Choice 2 

 
Discrete choice: Following choice 2 the user will enter the discrete choice section of the quasi-experiment, 
which aims to determine willingness-to-pay for a repair. At this choice point users who chose to repair the 
appliance will enter into a discussion with the repairperson in which increasingly expensive repairs are 
identified. For those who select replace, the cost to repair will be reduced by the repairperson to 
determine whether the user would be willing to repair at a lesser cost. Detail on the repair cost applied 
per appliance is presented in Table 10 below.  
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Table 10: Serious Game Discrete Choice Willingness-to-Pay 

Device Washing 
Machine 

Fridge Dishwasher Oven 

Energy Class 
    

A €837.93  €939.05  €1,047.79  - 

B €599.43  - €982.26  €1,397.33  

D €425.11  €792.68  €663.88  €933.85  

F 
 

459.12 
 

€586.71  

Repair Cost initial €200  €200  €200  €200  

Repair Cost 
maximum 

€470  €500  €900  €1,000  

 
 
Landlord/tenant specific choice: An additional discrete choice question will be included for landlords and 
tenants. As incentives for landlords and tenants varies in comparison with homeowners (i.e. tenants often 
do not purchase the appliance, and landlords do not pay the energy bills) possible financial implications 
of decisions may not be borne by the party who chooses to repair or replace. As such this decision point 
will seek to examine the willingness of tenants to pay a small fee or increase in rent to obtain a better 
rated appliance and the willingness of landlords to accept such a payment. Attribute levels for both 
landlords and tenants are presented in Table 11 below.  
 

Table 11: Attribute Levels in Discrete Choice 

Attribute  Condition  Attribute 
levels  

Once off payment for 
A rated appliance 

If Landlord 5%  

10%  

15%  

 
Figure 31 presents the additional decision point for tenants. 
 

 
Figure 31: Serious Game Tenant Additional Choice 
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Figure 32 presents the additional decision point for landlords.  
 

 
Figure 32: Serious Game Landlord Additional Choice 

 
5) Feedback on decision  
Once the user has made their final repair/replace choice, the repairperson will be shown to fix or replace 
the appliance, depending on the choice made. Users will also be provided feedback on the decision they 
made, and suggestions on how such decisions could be approached in the future. In line with usability 
analysis data, Figure 33 provides an outline of how this feedback is presented to users.   

 

Figure 33: Serious Game Choice Feedback 

In addition to this individualised feedback, all users will be provided generic information on how to 
approach repair/replace decision making. An outline of the feedback provided to users dependent on 
their choice is included in Table 12 below. In addition, user attention will be directed to the energy, 
comfort and financial gauges, which will update to show the impact of the decision made. 

Table 12: Serious Game Feedback per Choice 

Choice Feedback 

Repair Well done choosing to repair! This choice makes the most environmental and 
financial sense. By choosing to repair you have saved yourself money and have 
reduced waste!  

Replacement 
with an A 

You have chosen to upgrade your machine to one which is more energy efficient. 
This means you will save on energy costs each month while also helping the 



  D2.2 - Optimized protocols design 

 

  
 57 

 

rated 
appliance 

environment by reducing the energy you consume! This was a great choice, but you 
would have saved more money and reduced waste by choosing repair instead!  

Replacement 
with a B rated 
appliance 

You have chosen to replace your machine to one which has the same energy 
efficiency as your current machine! While it is good that you did not choose a less 
efficient appliance, you would have saved more money and reduced waste by 
choosing to repair your appliance!  

Replacement 
with a D/F 
rated 
appliance 

You have chosen to replace your machine to one which is less energy efficiency than 
your current machine. While this appliance costs less now, it will cost you much 
more to run each month, making it the most expensive choice. A better choice 
would have been to purchase the A rated appliance or repair your current appliance. 
You would have saved money and reduced waste!  

All If you are finding it difficult to decide whether you should replace your appliance, 
consider the following.  

1. How long have you had your appliance?  If it is less than 10 years you would save 
money by choosing to repair  
2. How many times have you had to fix it before? When an appliance comes to the 
end of its lifespan, repairs become more frequent. If you find yourself repairing the 
product repeatedly it may make more sense to replace it.  
3. Is there a repair club in your community?  These are community hubs where you 
can learn how to repair things that break. This can be a cheaper way to repair while 
also building your own skills! 

If you do need to replace your appliance, consider the energy efficiency of the new 
appliance. This will determine how much it costs you to run. For example, a D rated 
appliance requires almost double the energy to run than an A rated appliance! This 
means that each use will cost twice as much in the D rated machine. To compare 
how much an appliance will cost to run, you can look at its K/WH.  

 
6) Option to leave game 
Following the repair/replace decision, the user will return to the serious game, and continue in their 
efforts to maintain their avatars comfort, energy use and finances while navigating any repair/replace 
decisions that arise. After around 10 minutes of total game-play, users will be advised that they have 
finished the game, and a link to leave will be presented. An option to continue playing will also be 
presented.  
   
7) Leaderboard 
Once the player leaves the game they will be given an overall score. This score is dependent on their in-
game decisions and is outlined in Table 13 below. Each user is given a score out of a total of 100. To 
facilitate peer comparison, users will also be shown the average score of other users, and for co-located 
game play the average score of co-located peers will also be shared.  
 

Table 13: Serious Game Leaderboard Scoring Metric 

Factor  Contribution 
to Total Score 

Scoring Metric 

Repair/replace 
decisions 

50% Each repair/replace decision contributes to this score  
Choice 1:  
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- Repair =50 points  
- Replace with lowest rated appliance = 0 points  
- Replace with highest rated replacement = 20 points 
- Replace with same rated replacement = 10 points 

Choice 2:  
- Repair =50 points  
- Replace with lowest rated appliance = 0 points  
- Replace with highest rated replacement = 20 points 
- Replace with same rated replacement = 10 points 

Choice 3  
If repair chosen at choice 2: 

- If the user is willing to pay the maximum amount for 
repair = 50 points  

- If the user is willing to pay more for repair than originally 
expected = 40 points  

- If the user is unwilling to pay extra for repair  = 0 points  
If replace chosen choice 2:  

- If the user is willing to pay the first offered amount for 
repair = 50 points  

- If the user is willing to pay the second offered amount for 
repair = 30 points  

- If the user is willing to pay any further offered amount 
for repair = 20 points  

These points across the three choices are summed and a score 
out of 50 provided.   

Energy use 20% Final energy use score  

Finances 20% Final finances score 

Comfort 10% Percentage of time above the ‘comfortable’ threshold, excluding 
day 1 (learner tutorial).  
 

 
8) Follow-up survey  
Six to twelve months following completion of the serious game users who provided email addresses will 
be contacted to complete the follow-up survey. This survey will seek to determine the impact of the 
serious game on repair/replace decisions that occurred within the user’s natural environment.  
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5. Use Case 5: Exploit Energy Demand Curves  
5.1 Rationale  

When making energy investment decisions, consumers often do not choose the option which is the most 
beneficial for them [13]. Instead, consumers tend to choose the least expensive option, disregarding the 
impacts of running costs over time [40]. A key factor impacting these decisions to choose less expensive 
now, versus less expensive over time is temporal discounting. Temporal discounting refers to individuals’ 
preference for rewards which are immediate and certain, versus those which are delayed and uncertain. 
As such, it refers to differences in item valuations across time [41]. Temporal discounting has been found 
to significantly impact willingness to invest in energy efficient products [42]. Take for example, a consumer 
choosing between an F rated dishwasher that costs €400, and an A rated dishwasher that costs €600. As 
the cost savings associated with the F rated appliance are certain and immediate (i.e. it costs less than 
alternatives now, resulting in savings), in comparison to the delayed and uncertain savings associated with 
the A rated appliance (i.e. costs are saved over a long time period, energy costs are variable so specific 
savings are difficult to determine), the F rated appliance is likely to be preferred. These high discount rates 
poses significant challenges to the adoption of energy efficient residential technologies, and are further 
complicated by consumers lack of awareness of their discount rates [42]. For uptake of energy efficient 
technologies to be increased, analysis of these discount rates for household appliances is needed.  

The rationale for use case 5 derives from four underexplored areas within the research. The first of these 
is energy related financial literacy. In order for a consumer to determine the full costs of an appliance, 
strong computational and financial skills are needed, alongside an awareness of energy costs and uses 
[43], [44]. Research suggests however that consumers tend to have poor financial literacy, leading to 
greater discounting rates [45], [46]. To support consumers to make more effective choices, understanding 
is needed as to which aspects of energy-related financial literacy impact discounting rates. Through this, 
tailored supports can be developed to enhance the domains of financial literacy which contribute to these 
greater discounting rates.  

A second key aspect requiring additional analysis is the impact of consumer motivation on discount rates. 
Limited research has explored the impact of behavioural factors such as motivation on discount rates for 
household appliances [47]. To address this, the present analysis will explore the fulsome impacts of 
environmental literacy, including environmental actions and motivations, on energy appliance discount 
rates. This will facilitate more fulsome understanding of the impacts of environmental motivations on 
appliance choices. 

While the impact of discount rates on willingness to invest in energy efficient appliances has been noted, 
analysis of discount rates across population groups remains outstanding. Specifically, the impact of 
discount rates for vulnerable population groups (i.e. senior citizens, low income households etc.) and 
different residential status (i.e. home owners, landlords and renters) requires additional analysis.  

A further consideration is the impact of information available at the point-of-sale (e.g. what and how 
information is presented to consumers). This information often takes the form of an energy label, or if 
online, the product description. Point-of-sale information requires significant literacy and financial skills 
to effectively process, particularly for energy labels [43]. Research to date suggests that numeric 
information [48], energy class [49] and operating costs [50] are commonly relied on by consumers when 
deciding between energy appliances. However, analysis of risk reduction (i.e. extended warranties), 
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framing of financial information (i.e. costs over different time periods), and financial supports (i.e. low 
cost loans) on discrete choice rates remains outstanding.  

While uptake of energy efficient appliances is an important means by which household energy use can be 
reduced, for these energy savings to be realised appliances must be effectively used. As such, the direct 
and indirect rebound rates associated with appliance purchases requires consideration. For example, if an 
individual who has a C rated washing machine which they use only on an eco-saver setting purchases an 
A rated appliance which they use on an intensive wash setting, the savings offered by the more efficient 
appliance are lost through the more energy intensive use of the appliance. These rebound rates are 
thought to be impacted by the discontinuity between appliance rating mechanisms and consumer actual 
appliance use [51]. Positively, this potential impact has been reduced by recent EU energy label guidelines, 
in which more specific testing requirements have been included to ensure that testing conditions which 
impact energy labels better match consumer appliance use [52]. While updated labels will benefit 
consumers, analysis is needed to examine the impact of rebound effects on energy use in practice in order 
to mitigate these impacts.  

5.1.1 Research Questions  

The present analysis seeks to examine the impact of energy related financial literacy, demographic factors 
and environmental literacy on discount rate and willingness to pay for efficient household appliances. The 
following specific research questions will be addressed.  

1) What impact do financial and environmental literacy, energy literacy have on implicit discount 
rates? 

2) What impact do factors such as financial information (purchase price, operating cost), risk 

reduction (i.e. extended warranty), and financial capacity (i.e. low cost loans) have on implicit 

discount rates for home appliances? 

3) Does the salience of financial information impact implicit discount rates and willingness to 
purchase more efficient home appliances? 

4) For consumers who choose to purchase more efficient appliances, what impact do direct 
rebound rates have when choosing an appliance? 

 

5.2 Pilot Study 

5.2.1 Pilot Design 
In line with the approach presented in D2.1 “Field Studies, Serious Game and Surveys Protocols Design 
and Pilots Design” a pilot study was conducted to 1) explore the usability and acceptability of the DCE; 
and 2) determine the final attributes and levels to be included in the DCE. A key requirement of the pilot 
was to ensure that the response effort placed on participants was as low as possible, to reduce risk of 
attrition. The pilot survey also served to test the acceptability and clarity of the environmental and 
financial literacy measures developed within D1.2 “Assessing behavioural biases and financial literacy”. 
Participant feedback on these measures was gathered and used to support their updated design to ensure 
coherency and clarity of questions asked.  

Pilot testing took place in March-April 2022, with participants invited to complete an initial version of the 
survey and DCE using the Qualtrics platform. Following completion of the survey and DCE participants 
were asked to share feedback on its usability and acceptability using both open and closed questions. 
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Participants for the pilot analyses were recruited using purposeful sampling techniques, with efforts made 
to ensure representation of various socio-economic groups (especially low income and elderly). 
Specifically, invitations to participate were circulated to key stakeholder groups, including groups 
representing university students (DUTH and TCD), senior citizens, community groups, and low-income 
households. 

In total, 52 individuals completed the pilot survey. Respondents were primarily aged 41-50 (30.4%), from 
Ireland (69.6%), and had household incomes of less than €50,000 (56.5%), with disposable incomes of 
under €500 per month (30.4%). There was good representation of senior citizens (19.6%). Most 
respondents were in full time employment (52.5%) or retired (23.9%).  
 

5.2.2 Results 
This section will outline only the pilot results which pertain to improvements to the design of use case 5. 
Fulsome description of results obtained is presented in D3.2.  

5.2.2.1 Survey Completion Data 
Of the 52 total respondents, 36 completed all aspects of the survey. Key points of attrition were following 
consent (n=10), and following questions on last appliances purchased (n=6). For those who completed the 
survey, it took an average duration of 17 minutes 43 seconds (range=1.14 minutes - 28 hours). This data 
on survey attrition suggests a need for changes to the survey to facilitate retention at the two identified 
points, and for a reduction in the overall time needed to complete the survey. In response to this the 
survey was shortened significantly, and some demographic questions removed.  
 

5.2.2.2 Attributes and levels 
Data obtained from the pilot provided important information on the external validity of choices offered 
to participants. Data at choice one (hypothetical bias stated preference) indicated that washing machine 
capacity was the most important aspect for consumers. At choice two, the stated preference question 
where energy rating information is introduced, most respondents selected an A rated appliance (50%), 
with B rated appliances also highly chosen (34.38%). Choice 3 introduces the DCE, with data outlining 
whether the respondent chose a better rated, worse rated or the same appliance rating for each randomly 
assigned condition. To ensure that the attributes and levels included in the DCE were acceptable, and 
effectively reflected the consumer choice context, participants in the pilot survey were randomly assigned 
to different choice conditions (extended warranty, energy discount, loan cost, loan term, and framing of 
operational costs). While choices broadly remained consistent across time points, both the operating cost 
and energy discount conditions had the greatest number of respondents choose more efficient 
appliances. Both the warranty and operating cost timeframe had respondents who selected less energy 
efficient appliances.  

Pilot data obtained suggest that the initial choice cards presented at choice one and two were 
appropriate, and presented sufficient information to allow respondents to make effective choices. Data 
obtained at choice three suggested some initial impact of the condition on choices made, though 
participant volumes were small. In response to requests for additional choice questions, operating costs 
per month were removed as an attribute level and added as a stated preference choice prior to the DCE. 
Confusion regarding the energy discount condition was also noted, leading to this attribute being 
removed. Fulsome detail on attributes, levels and choice points is described in 5.3.2 below. 
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5.2.2.3 Acceptability and Usability Results 
Following completion of the survey and DCE, participants were presented with a series of statements 
responded to using a five-point Likert scale (1=strongly disagree; 5 strongly agree), on the usability of the 
survey itself. Results obtained are presented in Figure 34. Results obtained suggest that the questions 
within the survey were easy to understand (mean=2.07) and were clear (mean= 2). Respondents disagreed 
that the survey was boring (mean= 3.59) or repetitive (mean=3.76), and were neutral on the length of the 
survey (mean= 2.76).  
  

 
Figure 34: Use Case 5 Survey Usability Results 

 
A series of open-ended questions were also posed to participants to gather in-depth data on the 
acceptability of the survey, and on its external validity. When asked what changes they would make to 
the survey, respondents indicated a need for 1) a rationale as to why questions were being asked; 2) less 
academic or math questions; and 3) the phrasing of questions and answers to be made clearer. Open-
ended feedback echoed this, with a feeling that “parts were a bit like an intelligence test”. In response to 
this some questions were re-worded for clarity (i.e. “What age are you?” to “How old are you?”), 
unnecessary questions were removed (i.e. “What is your average monthly disposable income?”), and 
financial literacy questions were rephrased to aid participant understanding of what was being asked of 
them. Within the environmental literacy section some questions were re-worded for clarity (i.e. “but this 
measure may change your lifestyle habits” to “but this might impact your lifestyle or habits”). For both 
the environmental and financial literacy sections, changes were made to ensure the order of Likert scales 
matched, and a prompt that these questions may require some thought was added. Positively, 
respondents reported that they enjoyed the behavioural and choice questions, with some respondents 
seeking more of these questions. Regarding external validity, when asked if there were any factors 
important in making an energy efficient appliance purchase missing from the current study, several 
suggestions were obtained. Key missing factors included payment options, brand, aesthetics, and disposal 
implications. 
 
A key aspect requiring attention which emerged within the pilot analyses was participant confusion 
regarding energy labels. While energy labels for some appliances, namely fridges, washing machines and 
dishwashers changed in early 2021 [52], their introduction was phased, meaning older labels commonly 
remained in stores. In some contexts, stores were slow to change labels, resulting in only older labels 
being used. This led to some confusion for participants who were unaware which energy rating scale was 
being used within the current quasi-experiment, and thus unsure if the “A” appliance offered was at the 
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top of the scale (i.e. 2021 label), or if an “A+++” option would also be available (i.e. outdated energy label). 
To ensure that all participants were responding using a common energy labelling system an additional 
question was added to the survey. This is “If you are aware, what is the best energy rating available for 
each of these appliances?” with the option to select “A” or “A+++” for fridges, washing machines and 
ovens (whose energy label has not yet been updated), or a “don’t know” option. Using this information 
participant responses can be more effectively analysed due to a greater understanding of the scale being 
applied by the participant.  
 

5.3 Optimised Protocol Design 

5.3.1 Participant Recruitment  
In line with the Grant Agreement at least 2,500 participants from across Greece, Ireland and Sweden will 
be recruited to complete this use case. Efforts will be made to ensure this sample is representative of the 
population as a whole. Specifically, participant groups commonly underrepresented in energy literature, 
such as senior citizens, renters and low-income households will be oversampled to ensure their adequate 
representation. Further, representation of all three resident types will also be sought, including 
homeowners, tenants and landlords.  
 
To meet this sample size objective, several strategies will be used. Firstly, strategic relationships 
developed across the pilot testing of use cases 4 and 5 will be leveraged to support recruitment, 
particularly of vulnerable groups. As such, these stakeholder groups will be invited to share invitations to 
participate in the survey and DCE with their members. As these stakeholder groups have large numbers 
of members and employees, increased participant volumes should be obtained. A second key strategy as 
noted in Section 4.3.1, is the use of a small incentive to support uptake. This incentive will take the form 
of an entry to a competition to win a small voucher to purchase energy efficient technologies or tools. 
Fulsome detail on the rationale for use of incentives is presented in D3.1. Thirdly, recruitment will also be 
supported through the consortium partners, particularly the SMEs based in target countries (i.e. Sweden 
and Greece). As these partners have access to energy consumers, they are well positioned to facilitate 
recruitment through circulation of invitations to participate. Other consortium partners will also support 
recruitment through dissemination of invitations to participate across their staff and, where appropriate, 
students. 

5.3.2 Tools 
In response to pilot data obtained, several updates have been made to the survey and DCE. Detailed 
descriptions of these updates are presented below.   

Survey 
The survey conducted prior to the DCE consists of seven sections, namely 1) demographics, 2) home 
appliances, 3) financial literacy, 4) environmental literacy; 5) discount rates; 6) rebound rates and 7) end 
of survey evaluation. The order of sections is presented in Figure 35 below.  
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Figure 35: Use Case 5 Survey Sections 

 
Sections one to four of this survey (demographics, home appliances, environmental and financial literacy) 
overlap with those presented in use case 4, and are outlined in full in Table 7. Changes made to these 
measures in response to pilot feedback are described in Section 4.3.2.1 above. For this use case, one 
additional question was added to the home appliance section (see Table 14 below). This survey also 
consisted of additional sections including rebound rates, discount rates and an end of survey section.  
 

Table 14: Additional Use Case 5 Questions 

Question Response Option 

 Home Appliances 

If you are aware, what energy rating are your current 
appliances?  
Refrigerator 

A 
B 
… 

1. Demographics

2. Home appliances

3. Rebound rate question

4. Financial literacy

5. Environmental literacy

6. Stated preference experiments

• Choice 1: Hypothetical bias

• Choice 2:Cost per month

• Choice 3: Cost per year

7. Discount rates

8. DCE

9. End of survey evaluation
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Washing Machine 
Oven 

E or lower 
Don’t Know 
Don’t Own 

What setting do you tend to use when using your washing 
machine?  
 

Eco wash settings      
Cold/Cool wash (30-40 degrees)      
Normal      
Intensive/sports wash settings      
Quick wash      
 

Rebound Rates  

What setting would use with your new washing machine?  
 

Eco wash settings      
Cold/Cool wash (30-40 degrees)      
Normal      
Intensive/ 
sports wash settings      
Quick wash   

Discounting 

Imagine you could buy and install a new fridge with a 10 
year life expectancy. You can choose between two models 
whose only difference is their energy efficiency level: a 
standard one and an efficient one that costs €100 more 
but can generate a reduction in your future electricity 
bills.   
  
How much would you have to save in your electricity bill 
approximately per year during the next 10 years in order to 
pay for the additional €100 Euros?  

€____ 
(open text) 
I don’t know 

If you wrote “I don’t know”, why?  I don’t believe that the energy-efficient 
refrigerator will reduce my electricity 
costs    
I’m not too concerned about reducing 
my electricity costs    
I don't know how to calculate future 
electricity savings     
Other  

End of Survey 

Do you value energy efficiency when choosing an 
appliance?   

(open text) 
 

Please share any feedback or suggestions you may have (open text) 

If you would like to be contacted in 6-12 months to 
complete a follow-up study, please include your email 
below 

(open text) 
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Choice Experiments 
Two choice experiments are included within the current use case. The first is a stated preference 
experiment to explore the impact of financial and energy framing on willingness-to-pay for more efficient 
appliances. Three choice points are presented within this experiment (see Table 15 below). Note that 
while a washing machine is provided as an example, participants will be randomised to different 
appliances (i.e. washing machine, oven, fridge). Novel appliances will be introduced on an ongoing basis, 
once sufficient participants to meaningfully analyse data for the initial appliance is obtained. This 
approach is being applied to ensure sufficiently powered analyses can be conducted.  

Choice 1 presents five identical versions of an appliance which differ only by key feature. For example, for 
a washing machine key features are cost, capacity, spin speed, quick wash time and pause wash 
functionality. This choice is included to reduce hypothetical bias. Choice 2 presents the participants initial 
choice alongside alternatives which differ only in price and energy rating. Based on the energy rating an 
operational cost per month is also presented. Choice 3 is similar to choice 2, however in this instance 
operational costs per year are presented.   

Table 15: Stated Preference Choices 

 

Choice 1 

 
Which of these options would you like to choose?  

- A 
- B 
- C 
- D 
- E 

 

Choice 2: Operating Costs 
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Which of these options would you like to choose? (image based on participant choosing A at choice 1) 

- Your Choice 
- Option 1 
- Option 2 

 

Choice 3: Operating Cost per year 

 
Which of these options would you like to choose? (image based on participant choosing A at choice 1) 

- Your Choice 
- Option 1 
- Option 2 

 

 
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. Data obtained from the pilot analyses suggested high acceptability of the DCE section 
of the survey for participants, with a request for additional choices to be included. This was positive, and 
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provided valuable input into number of choice cards which could be included in the DCE. In response to 
pilot data obtained from the choice experiment sections, changes to included attributes in the DCE were 
made. As noted above, the operating cost time period was removed from the DCE and introduced as its 
own question within the stated preference. In addition, the energy discount attribute was removed due 
to confusion noted by participants in the open-ended questions. As such, attributes remaining for the 
optimised DCE are 1) energy rating; 2) loan interest rate; 3) extended warranty; and 4) loan term. 
Optimised attributes and levels are presented in Table 16 below.  
 

Table 16: Optimised Attributes and Levels 

Attribute Rationale Levels 

Energy Rating To determine the impact of attributes listed 
on willingness to choose more efficient 
appliances  

A B D 

Low cost loan To explore the impact of reduced financial 
costs up-front on willingness to choose 
more efficient appliances 

5% 
interest 

2% 
interest 

1% 
interest 

Extended 
Warranty 

To explore the impact of reduced risk on 
willingness to choose more efficient 
appliances 

1 year 2 years 3 years 

Loan term  To explore the impact of different cost 
horizons on willingness to choose more 
efficient appliances 

6 months 1 year 2 years 

 
Once final attributes were determined, choice cards were developed. Should the attributes and levels 
outlined in Table 16 be combined to create all choice sets, 81 different profiles would result (34). In turn 
pairing these profiles would result in a total of 3240 choice sets [(80x81)/2], a volume which is not 
practicable. As a full factorial design was deemed inappropriate, a fractional factorial design was selected 
for use. A statistically efficient main-effects design with 10 choice sets was created in R studio using the 
idefix package [53]. First, an optimisation procedure was conducted to reduce the variance of the 
coefficients to be calculated. A common approach to this is using D-error. This consists of using a 
randomisation algorithm to iterate random design matrixes until the design with the lowest D-error is 
found. In this instance, the D-efficient design was determined using the Fedorov modified algorithm [54] 
through the idefix package. This algorithm compares the D-error across randomly generated sets of 
profiles by amending the levels and overall design. This process continues until the D-error is reduced, 
and the n-1 and n iterations produce the same D-error. Through reducing D-error orthogonality, level 
balance, minimal overlap, and utility balance is supported [55]. Following this, estimated variance is 
reduced within the design using a simulation procedure wherein 500 random draws are made from a 
normal distribution with means equal to specified priors [55]. Once completed, the D-efficient design is 
outputted using effects coding with three alternatives per choice set and 10 choice sets per respondent. 
This output is then analysed and configured into individual choice cards. See Table 17 for individual choice 
cards created. Visual depiction of each of these choice cards is presented in Appendix 8.4.   
 

Table 17: Choice Cards   
Choice Cards 

  
Energy 
Rating 

Loan Interest 
Rate 

Extended 
Warranty 

Loan term 

Choice 1 alt1 b 2% interest 1 year 6 months 
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alt2 a 1% interest 2 years 2 years 

 
No preference 

Choice 2 alt1 b 2% interest 3 years 2 years 
 

alt2 a  5% interest 3 years 6 months 
 

No preference 

Choice 3 alt1 d 5% interest 2 years 2 years 
 

alt2 b 1% interest 1 year 1 year 
 

No preference 

Choice 4 alt1 a  1% interest 3 years 1 year 
 

alt2 b 1% interest 1 year 2 years 
 

No preference 

Choice 5 alt1 d 1% interest 3 years 6 months 
 

alt2 b 5% interest 3 years 1 year 
 

No preference 

Choice 6 alt1 a  2% interest 2 years 6 months 
 

alt2 d 5% interest 1 year 1 year 
 

No preference 

Choice 7 alt1 b 5% interest 2 years 6 months 
 

alt2 a  2% interest 1 year 1 year 
 

No preference 

Choice 8 alt1 d 2% interest 2 years 6 months 
 

alt2 a  5% interest 1 year 2 years 
 

No preference 

Choice 9 alt1 d 2% interest 3 years 6 months 
 

alt2 d 2% interest 2 years 2 years 
 

No preference 

Choice 10 alt1 a  1% interest 1 year 6 months 
 

alt2 b 1% interest 2 years 1 year 
 

No preference 

 

5.4 Average Price Bias 

A further addition to use case 5 is the inclusion of an additional quasi-experiment which explores average 
price bias. This experiment was proposed to explore a related, but unique behavioural bias which impacts 
energy decision making. As this proposed experiment overlapped in content significantly with the original 
DCE, and consists of only one additional section of questions, it was proposed that both quasi-experiments 
be combined. Through this approach response effort for participants would be reduced through removing 
the requirement to complete survey sections at a second time-point, and greater research impact would 
be obtained from the results gather. The theoretical framework, the motivation and the design of the 
proposed average price bias experiment has been detailed described in deliverable D1.2 “Assessing 
behavioural biases and financial literacy”, in section 5. It is important to note that among all potential sets 
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of questions presented, each participant is randomly assigned to only a few. Detail as to how the proposed 
average price bias experiment is included within the overall use case 5 procedure is described in Section 
5.4.1 below.  

5.4.1 Procedure 

An overview of the updated procedure is displayed in Figure 36, and described in detail below. The quasi-
experiment will be hosted through the EVIDENT platform, with participants directed first to register to the 
platform prior to accessing the experiment itself. Once registered participants can access and engage in 
the quasi-experiment. Where there is overlap between registration information and the survey itself (i.e. 
demographic questions), those questions will be omitted from the survey and platform information used 
to reduce reduplication of effort for participants.  

 
Figure 36: Use Case 5 Procedure 

1. Consent 
Prior to commencing the survey, full informed consent from participants will be obtained. See 
Appendix  8.5 for a copy of the consent form used.  

2. Survey 
Once consent is obtained, participants will commence the quasi-experiment. The first section of this 
quasi-experiment consists of questions pertaining to demographics, home appliances and rebound 
rates, environmental and financial literacy. As these survey sections apply to both the DCE and APB 
quasi-experiments their inclusion at the start of the survey for all participants will allow responses to 
inform both analyses and reduce effort for participants. 

3. Randomisation to Quasi-Experiment 
Once the initial survey questions have been responded to participants will be randomised to one of 
the two quasi-experiments. This randomisation is being conducted to ensure any participant 

5. End of Survey Evaluation

4. Completion of Remaining Quasi-Experiment

Discrete Choice Experiment Average Price Bias

3. Randomisation to Quasi-Experiment

Discrete Choice Experiment Average Price Bias

2. Survey

Demographics Home Appliances Rebound Rate Financial Literacy
Environmental 

Literacy

1. Consent
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attrition is spread evenly across both quasi-experiments, and to ensure respondent fatigue does not 
adversely impact one of the quasi-experiments. Should imbalance in participant numbers be 
observed across quasi-experiments for whatever reason, randomisation may be paused and the 
under-powered section presented first until the imbalance is removed.  

4. Completion of Quasi-Experiment 1 
Once randomised, participants will complete the assigned question block. 

5. Completion of Quasi-Experiment 2 
Once the initial quasi-experiment is completed, the participant is asked if they would be willing to 
answer an additional set of questions, which should take no more than 5 minutes. If they agree they 
will then be shown the remaining quasi-experiment. Should they refuse they will be thanked for 
their time and the survey will be ended.  
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6. Conclusions 

EVIDENT seeks to explore the behavioural biases which impact residential consumers’ energy decision 
making and develop behavioural interventions to support more effective energy efficiency choices. This 
aim is achieved through the five EVIDENT use cases, each of which explores independent but interlinked 
aspects of energy decision making. To ensure that EVIDENT use cases result in cutting-edge, impactful 
findings, with direct relevance to consumers and policy makers, efforts are needed to ensure that the 
quality of the design of each use case is maximised. To this end, this deliverable has presented the 
optimised design of each use case in response to pilot analyses. Through these updated and enhanced 
protocols, higher quality and more impactful outcomes from each of the EVIDENT use cases will be 
obtained.  

This deliverable described in detail enhancements made to each of the use case protocols in response to 
pilot testing. Firstly, the optimised protocol design of both natural field experiments (use cases 1 and 2) 
were presented. Detailed description of initial pilot analyses of Home Energy Reports for CW consumers 
were outlined, alongside updates made to the design of this experiment in response to data obtained. In 
tandem, the design of the PPC myEnergy Coach was presented, leveraging peer comparison feedback, 
self-monitoring and personalised energy tips to support consumer energy efficiency. Following this, the 
protocol for the analysis of big data is presented (use case 3), which will facilitate the analysis of the impact 
of behavioural insights on energy consumption. This deliverable also outlines the consumer appliance 
replacement serious game (use case 4), which employs gamification to examine the impacts of 
behavioural biases on home appliance replacement decisions, and empowers consumers to make more 
efficient choices in real-world contexts. The impact of usability analyses on serious game design was 
presented, with particular attention paid to the perspectives of at-risk population groups to ensure the 
uptake of the serious game for this group. Finally, the designs of both quasi-experiments are presented 
(use case 5), namely the appliance purchasing and energy efficiency choice experiment, and the average 
price bias quasi-experiment.  

Through this systematic and iterative approach to the development of the EVIDENT natural field 
experiments, big data analysis and quasi-experiment design, high quality, impactful designs which will 
result in meaningful findings are assured. Through this the methodologies employed across EVIDENT will 
effectively support the project to reach its objectives, and will meaningfully impact both policy and 
scientific understanding. 



  D2.2 - Optimized protocols design 

 

  
 73 

 

7. References 

 
[1] P. J. Ferraro and J. J. Miranda, “Heterogeneous treatment effects and mechanisms in information-

based environmental policies: Evidence from a large-scale field experiment,” Resource and Energy 
Economics, vol. 35, no. 3, pp. 356–379, 2013. 

[2] P. J. Ferraro and M. K. Price, “Using nonpecuniary strategies to influence behavior: evidence from a 
large-scale field experiment,” Review of Economics and Statistics, vol. 95, no. 1, pp. 64–73, 2013. 

[3] E. Jalilzadehazhari, G. Pardalis, and A. Vadiee, “Profitability of Various Energy Supply Systems in 
Light of Their Different Energy Prices and Climate Conditions,” Buildings, vol. 10, no. 6, Art. no. 6, 
Jun. 2020, doi: 10.3390/buildings10060100. 

[4] C. R. Knittel and S. Stolper, “Using Machine Learning to Target Treatment: The Case of Household 
Energy Use.” Rochester, NY, Dec. 01, 2019. Accessed: Oct. 25, 2022. [Online]. Available: 
https://papers.ssrn.com/abstract=3500649 

[5] S. Athey, J. Tibshirani, and S. Wager, “Generalized random forests,” The Annals of Statistics, vol. 
47, no. 2, pp. 1148–1178, Apr. 2019, doi: 10.1214/18-AOS1709. 

[6] M. Oprescu, V. Syrgkanis, and Z. S. Wu, “Orthogonal Random Forest for Causal Inference,” in 
Proceedings of the 36th International Conference on Machine Learning, May 2019, pp. 4932–4941. 
Accessed: Oct. 25, 2022. [Online]. Available: https://proceedings.mlr.press/v97/oprescu19a.html 

[7] S. Wager and S. Athey, “Estimation and inference of heterogeneous treatment effects using 
random forests,” arXiv preprint, 2015, [Online]. Available: 
https://github.com/susanathey/causalTree 

[8] S. R. Künzel, J. S. Sekhon, P. J. Bickel, and B. Yu, “Meta-learners for Estimating Heterogeneous 
Treatment Effects using Machine Learning,” Proc. Natl. Acad. Sci. U.S.A., vol. 116, no. 10, pp. 4156–
4165, Mar. 2019, doi: 10.1073/pnas.1804597116. 

[9] D. J. Foster and V. Syrgkanis, “Orthogonal Statistical Learning.” arXiv, Sep. 23, 2020. doi: 
10.48550/arXiv.1901.09036. 

[10] V. Chernozhukov et al., “Double/Debiased Machine Learning for Treatment and Causal 
Parameters.” arXiv, Dec. 12, 2017. doi: 10.48550/arXiv.1608.00060. 
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8. Appendices 
8.1 Appendix 1: Final CW dataset schema – Energy Consumption/Production 

Parameter Description Example 

ClientID Unique customer ID (anonymized) 55 

Date Date of the record  23/10/2022 

Time A time period of the record (e.g., 18:00:00 means 17:00:00 
to 18:00:00) 

21:00:00 

Produce Electricity in Wh produced during a given period  3 Wh 

Consumption Electricity in Wh consumed for a given period 2003 Wh 

Sell Electricity in Wh sold to the grid for a given period 0 Wh 

Buy Electricity in Wh bought during a given period 2000 Wh 

8.2 Appendix 2: Final CW dataset schema – Consumer demographics 

Parameter Description Example 

ClientID Unique customer ID (anonymized) 55 

Age Customer’s age 35 

Gender Customer’s gender Male 

Education level Customer’s education level Master or 
equivalent 

Employment status Employment status of the consumer Full-time 

Yearly income Customer’s yearly income in thousand euros 20.000 – 30.000 

Remote Work Whether or not the customer works remote No 

City/Zipcode Customer’s city Stockholm 

NUTS 2 code Nomenclature of Territorial Units for Statistics SE02 

House year built  The year the house was built 1950 

Heating area  The heating area in square meters  85 square meters 

Household members Number of members in the household  3 

Building type The type of the building  Apartment 

Water consumption Household water consumption in cubic meters  50 cubic meters 

Extra insultation Whether extra insulation is installed to the house Yes 

Extra insultation year The year extra insulation is installed to the house (if 
yes) 

2015 

Electric car charger Whether there is an electric car charger installed No 

Electric car charger 
year 

The year the electric car charger were installed (if any) - 

Sauna Whether a sauna is installed in the house No 

Pool Whether a pool is installed in the house No 

Heating type Primary Primary heating type  Gas 

Heating type 
Secondary 

Secondary heating type  Fireplace 

Renewed heating
  

Whether there is a renewed heating  No 

Renewed heating 
year 

The year the heating system were renewed (if any) - 
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Cooling system Whether there is a cooling system installed No 

Cooling system year
  

The year the cooling system were installed (if any) - 

 

8.3 Appendix 3: Serious Game Updated Tutorial Text 

Welcome to the EVIDENT serious game.   
  
Your goal is to try to get the highest score on our leaderboard while managing your home. You can gain 
points by making better energy decisions, while staying comfortable and not running out of money. Every 
so often an appliance will break, and you will be challenged to make a repair/replace decision! Make sure 
you choose correctly to get a high score!   
  
Indicators in the top left of the screen show you how you are doing, and how your actions in the game are 
impacting your energy use, finances and comfort. These indicators are impacted by your decisions in the 
game, with points gained for good energy choices and lost for poor energy choices.   
  
Don’t worry, we will help too! You will see images pop up to remind you to complete different actions to 
keep your avatar comfortable.  
  
Game Tutorial  
To learn how to play the game, continue by clicking on each green panel  
  

• This panel shows you how quickly time is moving within the game. With the arrows, you can 
make the time in the game move more quickly or slowly.  

• This panel also allows you to control how you see your house.  
 
Here is the settings button. In settings, you can change the language and the appearance of the game. 
You can also exit the game here.   
  

• You can also view see the temperature inside and outside.   
• This panel shows you the different indicators. These show how you are doing in the game.   

  
The first bar is the comfort indicator. To keep your avatar comfortable, you must make sure they are not 
hungry, unhygienic or bored.  
  
The next bar is the energy consumption indicator. You should keep this low.  
  
The final indicator shows you how much money you have. This goes down as you spend money running 
your house.  
  

• Now we are ready to interact with the house.   

• First, you can move by clicking on the floor. Click anywhere to move.  
• You can open/close the doors and the windows by clicking on them.  

• You can interact with the TV and the lights in the same way.   
• When your clothes are dirty, this icon is shown.   
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• You should try to wash your clothes once a day. When the washing machine is on, this bar will 
show how the cleaning is progressing. Try it!  

 

• You will be warned when your character is hungry. To cook, you must take food from the fridge 
and put it in the oven. This icon shows your progress.   

• Don't forget to wash the dishes after eating. Dirty dishes will decrease your character's 
happiness.   

• Finally, control the temperature using the thermostat in the winter and the air conditioning in 
the summer. Clicking on it and set the temperature in the panel.   

• When an appliance is broken a red exclamation mark will show. If this happens click on it, and a 
repairperson will shortly appear at your door. Click on the repairperson to speak to them.  

• You are ready to play the game.  
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8.4 Appendix 4: DCE Choice Cards 

 
Choice 1  

Option 1  Option 2  

  

    

Cost   €250  €250 

Capacity   7kg 7kg  

Operating Cost   €14 per month €10 per month 

Energy rating   B A  

Low cost loan  2% interest paid back 
over 6 months 

1% interest paid back 
over 2 years 

Extended Warranty   1 year 2 years  

 
Choice 2  

Option 1  Option 2  

  

    

Cost   €250  €250 

Capacity   7kg 7kg  

Operating Cost    €14 per month €10 per month 

Energy rating   B A  

Low cost loan 2% interest paid back 
over 2 years 

5% interest paid back 
over 6 months 

Extended Warranty   3 years 3 years  

 
Choice 3  

Option 1  Option 2  

  

    

Cost   €250  €250 

Capacity   7kg 7kg  

Operating Cost   €18 per month  €14 per month 

Energy rating   D B  

Low cost loan 5% interest paid back 
over 2 years 

1% interest paid back 
over 1 year 

Extended Warranty   2 years 1 year  
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Choice 4  
Option 1  Option 2  

  

    

Cost   €250  €250 

Capacity   7kg 7kg  

Operating Cost   €10 per month  €14 per month 

Energy rating   A B  

Low cost loan 1% interest paid back 
over 1 year 

 1% interest paid back 
over 2 years 

Extended Warranty   3 years 1 year  

 
Choice 5  

Option 1  Option 2  

  

    

Cost   €250  €250 

Capacity   7kg 7kg  

Operating Cost  €18 per month  €14 per month 

Energy rating   D B  

Low cost loan 1% interest paid back 
over 6 months 

5% interest paid back 
over 1 year 

Extended Warranty   3 years  3 years 

 
Choice 6  

Option 1  Option 2  

  

    

Cost   €250  €250 

Capacity   7kg 7kg  

Operating Cost   €10 per month €18 per month 

Energy rating   A D  

Low cost loan  2% interest paid back 
over 6 months 

 5% interest paid back 
over 1 year 

Extended Warranty   2 years  1 year 
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Choice 7  
Option 1  Option 2  

  

    

Cost   €250  €250 

Capacity   7kg 7kg  

Operating Cost   €14 per month  €10 per month 

Energy rating   B A  

Low cost loan 5% interest paid back 
over 6 months 

5% interest paid back 
over 6 months 

Extended Warranty   2 years  1 year 

 
Choice 8  

Option 1  Option 2  

  

    

Cost   €250  €250 

Capacity   7kg 7kg  

Operating Cost  €18 per month  €10 per month 

Energy rating   D A  

Low cost loan 2% interest paid back 
over 6 months 

5% interest paid back 
over 2 years 

Extended Warranty   2 years  1 year 

 
Choice 9  

Option 1  Option 2  

  

    

Cost   €250  €250 

Capacity   7kg 7kg  

Operating Cost  €18 per month €18 per month 

Energy rating   D D  

Low cost loan 2% interest paid back 
over 6 months 

 2% interest paid back 
over 2 years 

Extended Warranty   3 years  2 years 
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Choice 10  
Option 1  Option 2  

  

    

Cost   €250  €250 

Capacity   7kg 7kg  

Operating Cost   €10 per month  €14 per month 

Energy rating   A B  

Low cost loan 1% interest paid back 
over 6 months 

1% interest paid back 
over 1 year 

Extended Warranty   1 year  2 years 
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8.5 Appendix 5: Use Case 5 Consent Form 

 

 
 
Survey Introduction  
This survey is designed for anyone over 18 years of age who has purchased or will purchase a household 
appliance. Please do not take this survey if you have already taken it.    
 
Purpose  
The EVIDENT project is exploring the factors which impact an individuals’ decision making around energy 
use. As part of this project, this study seeks to understand how factors such as financial literacy (i.e. 
knowing how to make informed and effective financial decisions), environmental literacy (i.e. the 
understanding, skills and motivation to make decisions that will positively impact the environment) 
might impact decisions to purchase energy efficient appliances. Through this, the EVIDENT project hopes 
to better understand how to support individuals to make better energy decisions and contribute to 
policies that promote energy efficiency. 
 
Instructions  
This survey consists of two parts. The first part will gather some basic information on you, your energy 
use, attitude toward environmental issues and financial literacy. This should take around 10 minutes to 
complete. The second part of the survey is a discrete choice experiment, where you will be asked to 
make a series of choices. We will ask you to pretend you need to purchase a new appliance and will 
offer you some different appliances to choose between. This is hoped to help us to identify what 
information is important to help consumers make energy efficient purchases. You can also choose to 
participate in a short follow-up survey which will be sent out between 6 to 12 months after you 
complete the online survey. This follow-up will take around 5 to 10 minutes and will explore whether 
you had the opportunity to purchase an appliance and the decision you made. To participate in this we 
will ask you to share your email so we can send you the survey. 
 
Who is running this survey?  
Dr Paul Liston (pliston@tcd.ie) a Research Fellow and Emma Delemere, a Research Assistant, at the 
Centre for Innovative Human Systems (CIHS) from Trinity College Dublin, on behalf of the EVIDENT 
project (https://evident-h2020.eu/). 
 
Your Rights  
This survey is anonymous. No identifying information about you will be collected, not even your IP 
address. You do not have to complete this survey if you don't want to. If you start the survey, but decide 
you don't want to continue, you can quit at any time and your response will not be counted. You cannot, 
however, withdraw your response after you have submitted it, since there is no way of identifying which 
survey is yours.  
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Your Data  
The researchers listed above will have access to your responses. Survey responses will be combined, and 
results will be reported as a group to ensure anonymity. Data will be deleted after seven years. The Data 
Controller for this research is Trinity College Dublin. Data gathered within this study will be stored on 
the EVIDENT data platform. Data from this platform will be accessible to other researchers. To use this 
platform researchers will be required to apply for approval to access this data using a justification form. 
Applications will be approved by the project coordinator and the Ethics and Privacy Committee. 
Researchers will be required to be based within the EU.  According to the EU directive for open data, the 
access storage of data is being conducted to allow other researchers outside the EVIDENT consortium to 
further extend any findings we may make. The members of the consortium have access to the available 
data before their official release. All data will be anonymised, and no sensitive data will be stored.   
 
Who should I contact for information or complaints?  
Dr Paul Liston (pliston@tcd.ie) 
 
Please tick the box to confirm the below 

• I have read and understood the Information Leaflet for the above-named study. 
• The information has been fully explained to me. 
• I understand that participation is entirely voluntary, and if I decide that I do not want to take 

part, I can stop without giving a reason, prior to the submission of my data. 
• I understand that I will not be paid for taking part in this study. 
• I know how to contact the research team if I need to. 
• I agree to being contacted by researchers by email as part of this research study should I choose 

to provide it. 
• I give my permission for my data to be processed in line with the aims of the research study, as 

outlined in the information above. 
• I understand that results from analysis of my personal information will not be given to me. 
• I understand that the personal information collected in the study will be kept strictly 

confidential and will only be made available to qualified scientists. 
 
 
I consent to participate  
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